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ABSTRACT 

Data a re  presented for wall temperatures and heat transfer 

coefficients for  solid-vapor mixtures of parahydrogen and nitrogen 

flowing in an electrically heated straight tube of length 40 times its 

diameter. These a re  interpreted by the application of flat plate, 

constant property boundary layer theory to models in which the solid 

particle geometrical distribution takes on simple limiting forms. 

observed enhancement of the heat transfer coefficient over that for  

gas alone traveling at  the same velocity is qualitatively predicted 

The 

as a function of a dimensionless heat f lux,  the Sterman parameter 

%/pvUh. This parameter is also shown to be an index of particle- 

wall interaction and is used to correlate observed limiting wall heat 

fluxes above which free flow may be guaranteed. 
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1. INTRODUCTION 

The study described below was conducted in order to obtain infor- 

mation on the flow and heat transfer characteristics of single component, 
4 solid-vapor mixtures flowing through rocket engine propellant supply 

lines and propellant tank vent lines. 

cryogenic liquid fuels a r e  introduced into lines open to space atmospheres 

and thus at pressures below 10 This is well below the triple point 

pressures of most liquid fuels. 

liquids are  listed in Table 1. 

encountered during the idle period o r  res ta r t  of an engine and during the 

accidental venting of liquid from a supply tank and can lead to lines 

plugged with solid. 

The mixtures a re  formed when 

- 6  
to r r .  

Triple point pressures of some common 

Such circumstances a re  most commonly 

Table 1. 

Summary of Triple Point Temperatures and Pressures  

Triple Point Temperatures Triple Point Pressure  
(OK) ( tor r )  

Par ahydr o gen 

Nitrogen 

Fluorine 

Oxygen 

Water 

13. 8 

63. 2 

53. 5 

54.4 

273. 16 

52.8 

94. 1 

1. 92  

1. 14 

4. 58 

Carbon Dioxide 216. 6 3885.2 

In order to obtain basic information on this phenomenon, liquids 

were expanded through orifices at the entrance of a simple straight tube 

and then discharged into a chamber under vacuum. Fine suspensions of 

solids in their own vapor were formed and, under certain heating conditions 

+, of the tube, were seen through windows in the vacuum chamber to discharge 

freely from the tube in a fairly homogeneous column. Under conditions of in- 

sufficient heat input, discharge became unsteady and even ceased with the 

tube temporarily blocked with solid. 



. 

The goals of the study were to establish heating conditions which 

would permit free discharge of the solid-vapor mixtures and to measure 

heat transfer coefficients for heat input through the tube wall. 

a re ,  in fact, unique two-phase, forced convection heat transfer results, 

but a re  quite related to more familiar studies of inert  solid-in-gas s u s -  

pensions E l -S I .  

The latter 
b. 

Previous studies of flow and heat transfer to gas-inert solids 

mixtures were motivated by the desire to  improve the heat transfer coef- 

ficient of a gas stream. Experimental data of various workers including 

the authors themselves were compared by Farbar  and Depew [ l ]  f o r  

various solids (glass spheres, catalysts, etc. ) suspended in air streams. 

In summary, their work showed that the pure gas heat transfer coefficient 

could be enhanced, enchancement increasing with the proportion of solids 

present and decreasing with particle size. 

microns did not appear to affect the'heat transfer while 30 micron parti- 

cles gave up to a four-fold enhancement for solids-to-gas mass  flow 

ratios up to 10. F o r  the smaller particles, however, at  mass  flow 

ratios less  than 4,a decrease in heat transfer coefficient below the 

pure gas  value was noted. 

and Quan [21. 

and 200 micron particles in both g la s s  and lead. 

glass particles was significant enhancement noted; significantly, glass 

Particles greater than 200 

Similar observations were reported by Tien 

They worked at mass  ::ow ratios c3.5 with 30 micron 

Only for the 30 micron 

has a volumetric heat capacity about 30% higher than that of lead. 

Abel, e t  al. r-31 conducted experiments with micronized graphite 

(particles in the size range 1, < D 

nitrogen gas at mass  flow ratios up to  about 3 .  

ment of heat transfer was obtained, but the meaning of the results is ob- 

scured by the occurrance of deposition of graphite on the walls of the test 

section. 

< 10 microns) suspended in helium and 
P 

Only marginal enhance- 

, 
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Theoretical expressions for heat transfer coefficients for gas - 
inert  solid flow have been derived. 

transfer in fully developed turbulent flow, with uniform distribution of 

very small particles and an unperturbed velocity profile, 

.that the enhancement was proportional to the factor 

In a simplified treatment of heat 

Tien[ 41 showed 

In a laminar boundary layer analysis Edelman[ 51 derived the 

enhanc em ent facto r 

Again, uniform particle distribution was assumed. 

From this work the major effect of the presence of inert  particles is 

clear:  particles act as  heat sinks for the vapor and, insofar as they do 

not constitute a hydrodynamic disturbance, they prolong the entrance region 

and consequently enhance heat train sf e r . 
F o r  subliming solid-vapor mixtures, only the previous work of 

Jones, et al. [ 61 i s  available. 

transfer to solid-vapor mixtures of parahydrogen below its triple point 

pressure flowing through a short (length = 13 diameters) uniformly heated 

tube. 

noted. 

Sterrnanparameter, was used, This is discussed more fully below, In 

that work only hydrogen data were reported since it was found impossible 

to obtain free flow of solid-vapor mixtures of nitrogen in the same apparsltus. 

Preliminary studies were made of heat 

Enhancement was again observed and a dependence upon heat flux 

A correlation was suggested in which a dimensionless heat flux, the 

3 



In the present study a tube of 40 diameters length was used and 

was investigated for both parahydrogen and nitrogen. F r e e  f low was 

achieved by concentrating heat in the vicinity of the entrance orifice. 

Heat transfer data for the two fluids permit a test of the correlation, 

suggested in the ear l ier  study, here interpreted in  the light of an 

analysis presented below. This analysis permits some interpretation 

of the form of the experimental correlation in te rms  of the distribution 

of solid particles over the c ross  section of the tube. 

Under one approximation the analysis suggests that particle size 

would be an important factor in predicting heat transfer coefficients. 

An attempt was therefore made at photographing the solid particles 

discharging from the tube. 

obtained, it is  not possible to pick representative particle diameters 

due to the wide range of particle sizes observed. 

of this range was  found to be of use and some additional qualitative informati% 

was obtained on the distribution of particles over the tube cross  section. 

Although quite clear photographs were 

However knowledge 

2.  EXPERIMENTAL 

2. 1. Flow System 

The solid-vapor mixtures were investigated in a continuous flow system 

in which a cryogenic liquid, nitrogen or parahydrogen, was expanded through 

an orifice into a straight, heated tube and then discharged into a vacuum 

chamber. Figure 1 illustrates the flow system used. 

The test liquid at a suitable pressure flowed from the supply dewar 

(A)  through a precooler (B)  into the plenum chamber (C) in which the thermo- 

couple reference junctions were embedded and which also served as a 

reservoir fo r  measuring temperature and pressure of the liquid before 

it entered the tes t  section. The liquid then expanded through an orifice into 

the test section (D) where 

of the fluid being tested. 

the pressure was well below the triple point 

4 



The use of the precooler assured that subcooled o r  saturated liquid 

was maintained in the plenum chamber, 

maintained by one o r  two reciprocating vacuum pumps (E) each having a 

capacity of 3-10 l i t e rs l sec  at 10 t o r r  and was controlled by an absolute pres- 

sure  sensor (F),vacuum pump butterfly valve (GI, and pneumatic propor- 

tional controller (H). 

The discharge pressure was 

2. 2. Test  Section 

The details of the tes t  section a re  shown in figure 2 and 2A. It was an 

"Inconel" tube of 1.37 cm internal diameter (9/16" 0. D. ,O. 012" wall) 

having a length-to-diameter ratio of approximately 40 between the inlet 

orifice and the end of the tube. 

Ten calibrated chromel-constantan thermocouples , located as 

indicated in figure 2 were used to measure wall temperatures; four 

heaters in the apparatus were used as follows: 

1. Cartridge heater (P)  upstream of discharge orifice f o r  

varying the quality of the stream. 

Heater (N)  adjacent to discharge orifice to prevent caking 

of solid on the tube wall adjacent to the orifice. 

Main test-section heater (L) (wound uniformly and noninductively) 

2.  

3 .  

along the length of the tube to supply heat to the solid-vapor 

mixture flowing in the tes t  section. This heater could also be 

electrically wired so  that upper and lower sections of the tube 

were independently heated. 

Auxiliary heater (M)  a t  the lower end of the tes t  section to 

prevent heat loss from the bottom of the warm tube wall to 

the cold vacuum insulating jacket. 

thermocouple (a) located between the tube wall and the insu- 

lating jacket flange provided an e r r o r  signal for a temperature 

4. 

An eleventh difference 

5 
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controller which supplied power to  the auxiliary heater (M)  

and continuously compensated for this heat 

P res su re  taps H1 and H2 located at  the top and bottom of the test 

section were used for measuring static pressure drop along the tube 

during free flow of the solid-vapor mixture. 

2. 3, Instrumentation 

A data acquisition system consisting of a digital voltmeter, ampli- 

f ier ,  scanner, and printer was used f o r  measuring hnd recording all 

voltages and currents. These included heater voltages and currents, 

thermocouple emfs and the voltage drop and current through a germanium 

resistance thermometer located inside the plenum chamber, C. 

F l o w  rates were measured by means of a calibrated flow orifice, 
1 

the pressure drop being read on a water manometer. F o r  nitrogen runs, 

b e  flow rata was varied by changing the test dischhrge orifice size, while 

for hydrogen different flow mtes were obtained more conveniently by varying 

the pressure upstream of the orifice. The flow orifice was submerged in 

the precooler to assure single-phase liquid flow. 

Discharge chamber pressure was mehsured by an absolute pressure 

mercury manometer, dnd a specially designed mercury U-tube m;I.nomater 

capable of indicating small  pressure drops was used to measure the pres-  

sure  drop along the test  section. 

Photographs of the emerging solid-vapor stream were taken using 

a commercially available microflosh unit, which had a flash duration of 

0. 3 x 10 

1 meter. expansion bellows and f i l m  holder. 

to locdte the camera close to the discharging stream inside the vacuum 

chamber, the special camera arrangement was necessary to obtain sufficient 

-6 
sec,  and a specially constructed camera consisting of a lens, a 

Because it was impractical 
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resolution of solid particles. 

particle sizes in the photographs. 

2 .4 .  Experimental Procedure 

A traveling microscope was used to measure 

The discharge chamber was evacuated to a pressure well below 

the triple point of the test fluid; liquid was then transferred from the 

supply dewar to the precooler accomplishing cooldown of the transfer line 

and filling the precooler. 

Cooldown of the system between the precooler and tes t  section was 

accomplished by venting the plenum (C) to the discharge chamber. 

ing was discontinued when the germanium resistance thermometer located 

in the plenum chamber indicated the presence of subcooled or saturated 

liquid. 

through windows in the discharge chamber), power was applied to the 

orifice and main heaters until free flow of solid and vapor was  obtained. 

The automatic temperature controller governing the auxiliary heater was 

then placed in operation. 

Vent- 

At the first sight of solid emerging from the tes t  section (viewed 

Heat transfer data and photographs of the emerging solid-vapor 

s t ream were taken for a set  discharge pressure and flow rate (dictated 

by the size of the test  discharge orifice and/or upstream driving pressure) 

with variable heat flux to the tes t  section. 

Previous work C6l indicated that at low heat fluxes flow was im- 

peded due to adherence of solid to the tube wall adjacent to the discharge 

orifice. In order to  qualitatively examine the heating conditions necessary 

fo r  free flow in a region of parallel flow (in contrast to the region near the 

discharge orifice where the flow has a considerable radial component), the 

heat flux to the lower 8 cm of the tube (farthest section from the orifice) 

was  reduced while the upper section heat f l u x  was held constant. 

transfer data were also taken during these runs. 

Heat 
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h order to  investigate the effect of varying the quality of the mi;- 

ture, power into the cartridge heater was varied while discharge pres-  

sure, flow rate and heat flux into the test  section were maintained con- 

stant. 

solid-vapor stopped, indicating the liquid 

orifice had been vaporized. 

ac c olmpli s he d. 

The power into the cartridge heater was increased until flow of 

upstream of the discharge 

A significant variation of quality was not 

3.  RESULTS 

Typical photographs of the solid-vapor mixture discharging from 

the end of the test section a re  shown in figures 3 and 4 for hydrogen. 

The absence of visible solid particles in the vicinity of the wall is clearly 

evident in figure 4 where the heat flux was three times that for figure 3. 

Photographs also indicated that a wide distribution of particle sizes 

existed in the solid vapor stream ranging from 10 to approximately 500 

microns. 

in d l l  cases to determine whether some of the particles being meksured 

were individual or optically superimposed particles. 

10 microns could not be seen clearly with the photographic resolution 

available. 

The limits on particle size a re  wide since is was not possible 

Particles less than 

Selected temperature difference ( T  - T ) profiles a re  given in 
w s  

figures 5 and 6 for hydrogen and figures 7 and 8 for nitrogen. 

wall temperature, T , was calculated by correcting measured outside 

wall temperatures f o r  temperature drop through the tube wall. The bulk 

fluid temperature at  a given station was thken as the saturation tempera- 

ture, T , corresponding to  the pressure in the tube at that point, there 

being no means to actually measure it. 

The inside 

W 

S 

The heat flux to the fluid was calculated from the measured elec- 

trical power inputFtaking into account axial conduction along the tube 

(based on measured wall temperatures) and radiation losses. 
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The heat flux uncertainties were f 1/2 percent and uncertainties 

in the temperature difference were less than f 5 percent for approxi- 

mately 90 percent of the runs, the worst uncertainties being f 25 percent 

to rt 150 percent at low heat fluxes (<0.02 W/cm ) for hydrogen data 

points. The uncertainties in temperature difference were almost entirely 

due to a tendency of the wall  temperatures to drift randomly during a run. 

The arithmetic average of all the measured values (5  readings per datum 

point taken over a 2-1/2 minute interval) were used in the reported results. 

2 

In general, for a given heat flux, flow rate and discharge pressure,  

the trend was an increase in (T  

At a given heat flux and flow rate,discharge pressure did not appear to  

significantly affect the temperature profile for hydrogen while for nitro- 

gen the general trend was a decrease in temperature profile with increased 

dis char ge pr e s s u r e  . 

-T ) with axial distance along the tube. w s  

The temperature profile dependence on flow rate i s  also illustrated 

in figures 5 through 8. 

in flw rate decreased the temperature difference (increased the heat- 

transfer coefficient) at all stations. However, for nitrogen, between 

stations 5 and 7 only, the opposite is shown to be true as evidenced by 

the generally steeper rise of the curves in figure 8 compared to those in 

figure 7. 

For  hydrogen with a constant heat fluxJan increase 

Attention is also drawn to the fact that wall  temperatures remained 

close to saturation temperature fo r  greater values of x/D in the case of 

nitrogen than with hydrogen, 

9 



In the discussion below it has been convenient to illustrate the 

results by a plot of the enhancement factor, f ,  vs Sterman parameter, 

NSr. The estimated uncertainties in these quantities are f 10 percent 

and f 1 percent respectively for most of the runs, worst values for f being 

f 30 percent to f 155 percent at N 

(T -T at low heat fluxes. 

<O. 0003 due to large uncertainties in 
S r  

w s  
While it was  possible to obtain a plugged tube when the entire main 

test section heater power was sufficiently reduced, this was not so when 

only the power to the lower 8 cm of the tes t  section was reduced. Although 

the flow oscillated, plugging was not obtained for any measurable or repro- 

ducible length of time. Heat transfer data taken during these runs sub- 

stantiated the trends of f vs  N 

ging did not occur in these runs it was possible to attain lower Sterman 

parameters for N 

low Sterman parameters. 

applied to the entire test  section (power to the bottom 8 cm of the section 

was reduced while power to the remaining upper portion w a s  held constant), 

these results are not included in the data shown in figures 

where uniform heat f lux  was applied t o  the entire length of the test  sec- 

tion, 

necessary for free flow for the range of variables encountered in this 

study. 

i 

shown in figures 10 and 11. Since plug- 
Sr 

and results indicated a dipping down of the curve at 2 
Because of the nonuniformity of the heat f l u x  

5 through 11, 

However, figure l2 illustrates conservative heating conditions 

4. HEAT TRANSFER THEORY 

A complete theoretical description of heat transfer coefficient for 

the subliming, solid-vapor mixtures investigated in this work would t reat  

momentum and energy transport for the two phases-particle and vapor - 
in the presence of turbulence, particle transport, vaporization, compressi- 

bility effects, and temperature dependent transport properties. Such a 

I 

10 



*. general treatment is not yet available a d  the interpretation of the experi- 

mental results must proceed from simplified analyses. 

this stage of knowledge have the 5dvantage of separating out dominant 

effects and permitting some insight into the total process. 

procedure is to formulate the governing differential equations and boundary 

Such analyses h t  

An alternative 

conditions and produce i~ purely numerical solution, but here  insight is 

not improved without very extensive calculations because the functional form 

of the result i s  not known. It is further found that solutions a re  often not 

possible becbuse of ldck of knowledge of details of processes. 

Fo r  the present treatment it was decided to use a boundary layer 

technique for l m i n a r ,  incompressible, constant property flow over a 

flat plate with constant heat flux and investigate perturbations of the well 

known single phase results by the presence of vaporizing solid pa t i c l e s .  

It was considered that, being dn entrance region with free  stream turbu- 

lence enhanced by that from the orifice, the flat plate laminar boundary 

layer assumptions would be particularly appropriate up to the point of 

boundary layer transition. 

would be expected towards the end of the tube where the boundary layer is 

estimated to be between 1 0  and 20 percent of the tube diameter. 

Some slight deviation from the flat plate result 

Essential for this analysis is a description of the size distribution, 

geometrical distribution and velocity distribution of the solid particles. 

A single size particle was chosen representing an average phrticle. 

the geometrical distribution, two extreme cases were considered. 

f irst ,  a uniform density of particles was assumed throughout. 

second,it was assumed that particles exist only outside the thermal boundary 

layer. The first case corresponds physically to a high degree of mixing o r  

a low heat flux, while the second represents the case of no mixing and im- 

mediate vaporization of particles entering the boundary layer. 

physical picture lies obviously between these extremes. 

For  

In the 

In the 

The t rue  

The two 

11 



caaes a re  referred to below as the "uniform particle density" and "vapor 

f i l rp"  cases respectively. For the velocity distribution of the particles it 

was decided to t reat  only the case where no relative velocity exists between 

the phases, as  would be the case for sufficiently small particles. - 
The details of the analysis are  given in Appendix A. The procedure, 

the von K&m& approximate integral method [7], may be outlined as 

follows. Integral equations are  written for mass,  momentum and energy 

conservation for  both particle and gas phases separately and for the com- 

bined phases for total conservation in a volume element which includes the 

boundary layer. 

to satisfy all important boundary conditions. 

the integral equations, and after carrying out the integratioqa f i rs t  order 

differential equation results for  both momentum and thermal boundary 

layer thicknesses. 

and the result substituted into the differential equation for the thermal 

boundary layer. 

the usual single phase equation except for terms due to the presence of 

particles. 

technique is applied. 

boundary layer thickness as a function of x. 

particle density, a second simple 

the preserioe of solid dominates. 

terms may be neglected and the solution is identical to  that which would 

be obtained if  the solid-vapor mixture were stagnant,as shown by Simpson [81. 

Fourth order velocity and temperature profiles a re  chosen 

These a r e  substituted into 

The momentum equation may be integrated immediately 

The resulting differential equatiqn is seen to  resemble 

The differential equations a re  soluble when a simple perturbation 

This leads to  an explicit expression fo r  the thermal 

For  the case of uniform 

asymptotic solution is possible when 

In this case the usual single phase 

Finally, heat transfer coefficients, h, are  evaluated and enhance- 

ment factor, f ,  calculated. This is defined as 

f = h/h" 

where h" is the heat transfer coefficient for  the vapor alone,traveling at 

12 



the f ree  stream velocity of the mixture. The results may be summarized 

. as follows: 

Case 1 - Uniform Density Model. 

(a) Perturbation Solution: 

where 

4 2  1/3 
I 6; = 4.44 Npr - 1/3 NRe, D -'l2(x/D) (1 +- Pp/Pv) 
X 

and 

with 

(b)  Asymptotic Solution: 

Case 2 - Vapor Film Model: 

13 



where 

and 

0 

- 1/3 = 4.44 Npr % - 
X 

l-l is a function of N,- only and is defined in Appendix A. 

f =  

14 



5. DISCUSSION 

5. 1. Heat Transfer 
In this discussion an attempt will be made to interpret the broad 

features of the experimental results with reference to the theory pre- 

sented. In the region close to the discharge orifice, the fluid mechanical 

situation of the stream impinging on the tube wall with a non-equilibrium 

condition existing between the phases does not lend itself to analysis. 

The rather complex behavior noted above in figures 5, 6, 7, and 8 in 

which the two fluids appear to  behave differently is evidence of this. 

However, it is supposed that adjacent to the wall a laminar boundary 

layer does begin to  develop in some manner in the region of the orifice. 

It i s  further expected that the development of the boundary layer becomes 

less  dependent on this orifice condition the farther one proceeds down the 

tube, so  that the wall temperatures o r  heat transfer coefficients here 

should be amenable to analysis. 

The temperature difference profiles of figures 5, 6, 7 ,  and 8 

show typical singleAphase behavior away from the orifice except for  

errat ic  behavior near the end of the tube. (This amounts to a small 

percentage since here the temperature differences are  high. ) Theory 

predicts, however, that the heat transfer coefficient should be en- 

hanced by the presence of vaporizing solid. 

possible in these experiments to measure heat transfer coefficients for 

the single phase, pure gas case under comparable conditions, and there- 

fore recourse must be had to calculation. 

Unfortunately, it was not 

It was suggested in a previous paper L61 by a dimensional 

analysis that, for a given value of x /D, a correlation should exist 

between the enhancement factor, f = h/h", and the Sterman parameter 

NSr. While the present theory qualifies this somewhat, the plot is 

still convenient in that one can say something about the trend to be 

expected, namely: at large values of N f should decrease to an 
Sr '  

15 



asymptotic 

according to equation (6) and, in words, means simply that for high heat 

f l u x  the tube wall becomes blanketed by a thick layer of gas which, in the 

limit, becomes ,pure gas flow as all the solid is vaporized. 

value of 1 .0  for all values of x/D. This is the prediction 

If fully developed turbulent flow existed toward the end of the tube, 

the Sieder-Tate correlation C9I 

0 8 0 . 3 3  0. 14 0 

hS-T = 0.026 (k/D) N& Npr 'Ps/Pw 1. = h 

could be used to calculate the heat transfer coefficient, h", for the pure 

gas traveling at  the same velocity as the mixture. 

factor so calculated is shown in figure 9 plotted against N 

Also shown are the data from [6] for x/D = 13. 

The enhancement 

for  x/D = 39. Sr  
Apparently the Sieder-Tate 

correlation overpredicts the equivalent pure gas heat transfer coefficient 

since the enhancement factor f o r  x/D = 39 approaches a value of 0. 5-0. 6. 

The data for x/D = 13 approach 2 .  0 

likely that part  of the enhancement here when compared to fully developed 

turbulent flow i s  due to this station's being higher in the entrance region. 

as  was noted in C61, but it now seems 

In the theory presented in this paper it is suggested that laminar 

boundary layer theory could be used to describe the developing wall  

temperatures. In figure 10, the enhancement factor presented was calcu- 

lated for x/D = 39 using for h" the value obtained from equation ( 1  lb) of 

Appendix A for pure vapor traveling at the same free stream velocity 

as  the mixture. 

The enhancement factor calculated in this way is now compatible with 

Transport properties were calculated at T = (T t T ) / 2 .  
W s 

the stated requirement at large values of N for  x/D = 39. For all 
Sr  

other values of x/D, f i s  greater than 1 . 0  also and shows the correct 

trend of decreasing as N 

that the data for hydrogen and nitrogen correlate well. 

increases. It is noted also in this figure Sr  

According to Schlichting~7~, the transition of a laminar to a turbulent 

boundary layer takes place over a flat plate at a Reynolds number, based on 
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5 

length,of the order of 3 x 10 . In the present experiments this v 

often exceeded toward the end of the tube and, indeed, some of the errat ic  

behavior of the temperature difference profiles , particularly at high 

s,could be explained by this; the possibility should not be ex- 

cluded that at low heat flux the unvaporized particles in the boundary 

layer damp out turbulent fluctuations and therefore stabilize the flow. 

In either case it is clear from figures 9 and 10 that fully developed 

turbulence was not attained in these experiments, and the laminar 

boundary layer calculation of h" is reasonable. 

It is now also clear that, except at high values of Nsr, heat 

transfer is enhanced by the presence of subliming particles; indeed, 

according to figure 1oJup to a tenfold enhancement was realized. 

Theoretical values of f a r e  also shown on figure 10. 

values of Nsr, f was calculated for x/D = 39 and the range of NRe 

encountered experimentally using equation (6) for the vapor film model. 

Unfortunately, the range of validity of the calculation does not encompass 

the experimental data, but it appears that t h h  model could represent 

the correct  '-asymptotic behavior for large values of NSr. 

the theoretical curve is too far to the right. 

density model was applied using the extreme values of particle sizes 

observed. Fo r  the 500 micron particles, the perturbation calculation of 

equation (2) is valid and the result  is the lower shaded area  at the left 

of the figure. For  10 micron particles,the perturbation term, C, is 

too large for equation (2 )  to  be valid. 

handled by the asymptotic solution, equation (4). This is represented 

by the upper shaded a rea  at  the left of the figure. 

At high 

If anything, 

The uniform particle 

However, this case may be 

These two results 

have been plotted at>low N 

density is expected, i. e. , low heat flux and, consequently, no vapor film. 

because this is precisely where uniform 
S r  

17 



'5 r 
Tbe result obtained for the enhancement factor from the { -  5 , -  I 

asymptotic 

experiment, and, the predicted independence of .N; 
data for  smal l  N 

(small particles) o r  predicts too low an enhancement (large particles). 

It is evident that particle size data arg csucial i f  the enhancement factor is 

to be accurately predicted, but it is felt that thes,e results using a wide 

range of particle size a re  at least en 

solution is in good order of magnitude agreement with , : 
c -  

?aytually follows-,the , , 
Sr . .  

. The perturbation solution is either inapplicable Sr 

A further point of *interest i s  the dependence of tbe enhancement 

factor on ,ps i t ion  along tthe tube. ~ This is illustrated in figure 11 fo r  hydrogen 

data at x/D = 8, 19, and 39.  

the data for  x/D = 13:from [6:63., The, 

reasonably comp 

X/D, it is seen 

mental depeqdenpe of h; the d 

That this is expected can be s 

model for different xi?. 

but in order to obtain better agreement with the data, the density, . .~ , 
P 

of particles intthe free stream has been reduced ,to obtain a f i t  with 

Also  presented for comparison a re  

sources of data seem to be 

. , Although h" itself contains a dependence ,on 

s is nat, evfficiept $0 compensate for the experi- 

/D do not merge together, 

calculating f for  thq,vapor film ,.. i 

In doing this,equation (6) has been used again, 

= 3,9, .This is not without reason when one remembers 

filrp mo,del all . >  s.o!id i s  asspmed to  q i s t  as very, s 

~ 

particles which vaporize in a negligible time. 

the case in the experiments apd only a fraction of the particles will be 

effective,in this way. 

This is obviously not 

Having thus obtained a f i t  for  x/D = 39, the curve 

was calculated with the same value of p and for the same 
P 

. . The shift is seen to be reasonable when compared with 

the data. 

18 



The preceding discussion leads to the following interpretation 

Sr’ 
of the observed trend of f with N 

the distribution of particles is unperturbed by vaporization and is independent 

of NSr as predicted by the uniform density model. 

vaporizes particles from the region adjacent to the wal1,forming some sor t  

of film as particle concentration is depleted. 

concentration profile used in the vapor film model is nat’ realistic, it is felt 

nevertheless that the same interpretation can be given to the role  of N 

as is indicated theoretically, namely, N is an index of the departure 

of particle concentration profile from uniform. A striking confirmation 

of this interpretation is obtained from the photographs, figures 3 and 4, 

of the solid vapor stream emerging from the end of the heated tube. In 

. A t  low heat flux and hence low N 
S r  

Increasing N S r  

Although the discontinuous 

S r  

Sr  

figure 4,N 

comparable. 

5. 2. 

is 2. 3 times the value in figure 3; all other conditions are 
Sr 

Heating Configuration for F r e e  Flow 

The preceeding interpretation of N can be put in another way. 

Since uniformity of particle distribution is approached with decreasing 

Nsr, it  must also be an index of particle-wall interaction. That this is 

explicitly the case is shown in Appendix B in a dimensional analysis of 

the forces acting as a particle. 

the same role here as Kutateladze’s parameter in boiling systems C9I. 
The latter indicates a change in liquid-wall interaction as nucleate 

boiling transforms into film boiling. 

Sr 

The Sterman parameter plays much 

In figure 12 an estimate is made based on operating experience 

of the lowest  safe value of N 

discharge can be guaranteed. 

become errat ic  or even stop altogether with solid plugging the tube. 

as a function of x/D above which f r ee  

Below the value indicated, the flow may 
Sr 
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Also shown a re  the cdrresponding heat fluxes for the two fluids at  several 

flow rates. 

required to maintain free  flow of nitrogen than a re  required f o r  hydrogen, 

a consequence primarily of the higher molar heat of sublimation of nitrogen 

At the right-hand end of the figure are  curves which indicate the results 

obtained when the heat flux was lowered in the lower 8 cm of the tube 

while being held constant over the main section. 

main section was not at its lowest safe heat flux. 

One can immediately see that higher heat fluxes a re  

For these results the 
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7. NOMENCLATURE 

2 
C Coefficient of 1 in dimensionless temperature profile 

c;P 
D Inside tube diameter 

Constant pressure specific heat of vapor 

Average spherical particle diameter 

Enhancement factor- -defined in text. 
DP 
f 

F E'orce on particle 

G 
h Local heat transfer coefficient 

h Particle heat transfer coefficient 

Rate of vaporization per unit volume 

P 

k Vapor thermal conductivity 

K Critical value of NSr 

m Mass  of particle 

Nus sett  number, hD/k 

Particle Nus sett number, 

Prandtl number, fl /k 

Reynolds number, ( pp t pv) UD/p 

NNu 

*Nu, p P P  
h ,D- /k 

r P 

NRe 

Reynolds number, p+UD/jh Re, v N 

NSl- Sterman parameter %/PVUh 

gv 

\ 
S 

Heat flux at vapor film boundary 

Heat flux through tube wall 

Shape factor (surface a rea  of particle/vD ) 2 
P 

J/g"K 

cm 

cm 

dyne s 

g/cc sec 

W/crn2" K 

W/cm2" K 

W/cm"K 

2 W/cm 

2 
W/cm 
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T Local mean temperature of vapor "K 

T ' Local wall  temperature "K 
W 

" K  Local satitration temperature 
S 

T 
u Free  s t ream velocity for  flat plate analysis cm/sec 

V Radial velocity component cm/sec 

cm X Axial distance along flat plate 

Y Perpendicular distance from wall 

CY Proportionality constant-defined in text 

cm 

dyne s/cm 

Temperature dsference T - T "K 
W S 

r 

rz = 

m 
8 

V 
8 

A =  

6 

%Vk 
Momentum boundary layer thickness 

Thermal boundary layer thickness 

" K  

" K  

cm 

cm 

cm Vapor film thicknl-ss 

Perturbation c on s tant - - define d in text 

Dimensionless coordinate (y/8 ) t 
Temperature difference T - T " K  

h 

CL 

6 
n 
P 
P 

Latent heat of sublimation 

Vapor viscosity 

Dimensionless coordinate (y/bm) 

Dimensionless function of Prandtl number--defined in text 

Average solid particle phase density 

J/g 
g/sec cm 
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%i 

N 

? 

Pt 

pV 

c =  

u ) =  

m 

P 
S 

t 

V 

W 

0 

1 

Specific density of solid 
Total density ( p  P ) 

Pt v 

Density of vapor 

[ ( D P / ~ ~ N U , ~ .  s )( @* ) Y/P P P)ll/z 

Subscripts 

Momentum 

Par ticle 

Saturation conditions 

Thermal 

Vapor or vapor film 

Wall conqitions 

Super scripts 

Unperturbed pure vapor phase 

Two-phase without vaporization 
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PRESSURE TAP. 
H I  

HEATER - 

f N /  

MAIN TEST 
SEC TION 
HEATER 

f L  j 

I 37 CM 1.D. 
TES T SECT/ ON ~ 

PRESSURE TAP. 
H 2  

AUXIL / A  R Y 
HEATER - 

fM j 

-v/- 

.--/- 

. .. . 

LIQUID FROM 1 PLENUM CHAMBER 

I 
CARTRIDGL- ' ff€aT;FR fp1 

N L  rER 
SECTION 

ORIFICE 
, 

-7- 
THERMOCOUPL E 

LOCA T/ONS 

' SOL I D - VAPOR DISCHA RGE 
ro VACUUM CHAMBER 

Fig .  2. Test  section, showing heaters and locations of thermocouples. 
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Fig .  2A. Photograph of test  section and insulating vacuum jacket. 
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Fig. 3. Discharge of solid-vapor mixture of hydrogen 

2 
NSr = 0 . 0 0 3 5 )  ( \  = 0.093 W / c m  , 

28 
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Fig .  4. Discharge of solid-vapor mixture of hydrogen 

NSr = 0.0015) 
2 \q, = 0.29 W/cm 
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Fig.  5. Experimental temperature difference profiles for  hydrogen 
with q as  parameter--low flow rate 
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Fig. 6. Experimental temperature difference profiles for hydrogen 
with a as parameter--high flow rate 
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Fig. 7. Experimental temperature difference profiles for nitrogen 
with \ as parameter--low flow rate 
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Fig.  8. Experimental temperature difference profiles for nitrogen 
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3 3  



I o o a  

- 

I 

t 

h c 

34 



0 
N 

o a  



0 
hl 

- 
' a  

v) 

Z 

Oc 
W 
b 
W 

Oc 
a a 

z 

Oc 
W 
b 

- v ,  
0 
9 

36  



. 

u? 

n 

w 
0 
43 
M 
f;i 

-du 
;d" 
v1 

43 
a, 
k w 
k 
0 w 
m 
!? 
.PI 
4-l 

;;j 

L) 

M 

N 'tl313VUWtlWd NWVUtl31S 
M3' YS 

37 



Appendix A 

Heat Transfer Theory 

Treating the particle phase as & continuum, Simpson [ 81 derived 

the basic continuity, momentum, a d  energy equations for the two phases 

separately and the mixture. 

density is described by a function p 

is a constant, 

tions f o r  a vapor in the presence of the particle phase and a pure vapor o r  

gas  is that the former contains an energy sink and a mass  source, 

In these equations the average solid phase 

while the specific density of the solid 
P 

The major difference between the conservation equa- 
Po 

The 

mass source - the rate of vaporization per  unit volume and time - denoted 

by G is given by 

6s P h  

DP pP 
G = - & f ( T - T )  

S 

where it is assumed that the particles, represented by an average spheri- 

cal d i m e t e r  D 

the local mean driving temperature ( T  - T ),and the heat transfer coefficient 

h is based on the surface area of a particle, vrD S. The energy sink is 

simply G [ h  t C ( T  - T ) I .  

and a shape factor S, vaporize at a rate proportional to 
P 

2 S 

P P 

P S 

By making the usua l  boundary layer approximations and integrating 

the resulting equations across the boundary layer, or ,  by making masso  

momentum and energy balances across an element of volume extending 

into the free  streamathe following integral equations may be written f o r  

the conservation of momentum aad energy at a point x along the flat plate. 

Mixture Momentum: 

A1 



Vapor Energy: 

d Bt - - - s p  C u ( T - T  ) d y t J  GAdy. 
S 

0 
'w dx v p (A-3 )  

The mixture momentum integral equation differs from the usual 

single phase equation f 71 by the appearance of the total density p instead 

of vapor density p 

velocity. 

of the second integral term. 

anticipated that the thermal boundary layer thickness is less than the 

momentum boundary layer thickness. This will be confirmed below. 

t 
as might be expected for the case of zero relative 

V 

The vapor energy integral equation differs by the appearance 

In writing this equation the result has been 

These a r e  the basic equations which will now be applied to the two extreme 

cases of particle geometrical distribution. 

Case 1. - Uniform Particle Phase Defisity (p  = const). Exactly 
P 

as for the single phase case treated in standard texts [ 71, a fourth order 

polynomial velocity profile is chosen to satisfy the important boundxy 

conditions which remain unchanged i f  particle-wall interactions a re  neg- 

lected. Thus 

25 - q3 t g4, 5 = y/B; 
U - =  
U 

Satisfying boundary conditions 

2 a U  
a Y  

- 0. - 0 , - -  

y = o , u = o , v  = o , - -  2 - 0  

y = tjm,U = u , -  - 
2 a u  

a Y  

a, 
aY 2 

(A-4)  

(A-5 )  

U Inserting - from equation (4) into equation ( 2 )  results, after evaluating 

the integral, in 
U 

A 2  



which on integrating gives 

6m = [34x  (*)y2 * 

Again, as to be expected, this differs 

the appearance of p instead of p . t V 

from the single phase case only in 

A fourth order polynomial is now chosen to represent the tempera- 

ture  profile of the vapor. 

2 3 4 T - T  

tA-7) s -  - - -  e - a tbT] t c ' l  t d ' l  t eT]  , T]= y/$ T - T  r 
W S 

The coefficients a, b, c, d, and e a re  to be determined. The boundary 

conditions to be satisfied a re  

These boundary conditions differ from the single phase case only in the one 

dL T for  7 at y = 0. This condition should be considered carefully. It will 
dYL 

2 be recalled that kV T is the heat sink per unit volume and time. In the 

vicinity of the wall the rate of vaporization is given by equation (1 ) as 

A 3  



2 

and since vapor must be heated up to T after leaving the solid boundary, 
W 

the energy removed from the gas phase is 

k(VzT) = G [ h t C  ( T  - T  )I 
W W P W  s 

or  

k(VzT) = G ( h t C  r), 
W W P 

2 
under the usual boundary layer approxi- Furthermore, since - << - d2T 

2 dx dY2 

mation, the boundary condition follows. 

Applying the boundary condition (8) to equation (7) gives the following 

values for the coefficients : 

1 a = l , b = - ( $ + 2 ) , d = 2 - c ,  e = - -  C 

3 

where 
2 G 

2 k r  
c ( h t C  

P 

The temperature profile thus contains a coefficient which is a function of 

x through its dependence on 8 and r a n d ,  in contrast to the single phase 

result, temperature profiles a r e  non-similar. 
t 

This is a direct consequence - 
dL T 

of the presence of heat sinks and, hence, the boundary condition on - 2 
dv 

discussed above. 
I 

Inserting the temperature profile ( 7 )  into equation (3 )  and carrying 

out the integration results in the folhwing differential equation: 

I 

(A-9) 

where A = €It/Sm. 
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:If the approximation is made that the variation of ( h  t r C  ) with x is 
P 

where negligible compared to A, it may be readily shown that c = - 8tZ 
-2 

C 
Furthermore, I' = q &Jk(2 4-3). Making the substitution for J? 

W 

in equation (9)  results in equation (10)  

(A-10) 

It will be noticed that if c is put to zero in equafion (10) and p 

then the equations reduce to the 

single phase case and by integration the familiar results a re  derived: 

P - to zero in equation (6) ,  i. e . ,  P t  - Pvr 

1/2N -1/3( -- IJ. i/z = 4.44 x 
PVU 

st" Pr 

-1/3 
and Ao = 0.761 Npr 

If c i s  put to zero but p is not put to zero,the results &re :  
P 

0 
-1/2 

1 1 tk 
'm = ( P v )  6m 

- 1/6 
1 1 +% 0 

st = ( Pv) 

(A-  1Pa) 

(A- 1 lb) 

- 
(A- 1 IC) 

( A - l Z a )  

(A- 12b) 
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P 4 3  
A1 = (lte) n o .  (A- 126) 

Finally, the terms in c may be regarded as a small  perturbation 

and, considering only terms of f i rs t  order of smallness, equation (10)  

becomes 

(A- 13) 

Integrating, and substituting for x from equation (12) results in 

Since c is regarded as a small  perturbation, we may substitute c = 

1 2  
(f i t  / X I  Then 

1/3 
or - 1[1 - e ]  * 

6t - &t 

1 
is now seen to be satisfied since 6 / &  1 t 6m t m  The requirement 8 

for  pp/pv < 1. The local heat transfer coefficient is 

'(A- 15) 
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whereas for the single phase case we have 
I 

0 
Then the enhancement factor, f ,  defined as h/h is 

o r  

where 

1 
and 6t is given by equation (12) .  

A simple solution may be obtained for c >> 1 i f  i t  i s  ;Lssu.med that 

heat transfer from gas to  solid is so  effective that negligible heat goes 

toward raising the temperature of the vapor. 

sidered by Simpson[ 81 using third order polynomials to represent velocity 

and temperature; a very similar result is  obtained in the present case. 

The approximation implies that the derivative in equation ( 3 )  is zero. 

This has already been con- 

Thus, 

(A- 17) 

This may be evaluated immediately from equation (10)  by again neglecting 

the derivative, whence 

A 7  

(A- 18) 



o r  since c >> 1, 

Then, from equation (1 5) neglecting the first term 

and 

(A- 19)  

(A-20)  

(A-21)  

Case 2. - Vapor Film ( p  = 0,y p = const, y k  6t) 
P P 

In order to make this case tractable it is assumed from the outset 

that the velocity profile and momentum boundary layer thickness a re  still 

given by equations (4) and ( 114 respectively. 

’ 

Since now, however, all vaporization is concentrated at the edge 

of the thermal boundary layer, the second integral in equation ( 3 )  i s  zero 

and in i ts  place appears q, the heat f l u x  at the edge of the thermal boun- 

dary layer. Thus 

(A-22 1 

where 6 

ness. 

is  the new thermal boundary layer thickness o r  vapor film thick- 
V 

The following temperature profile is now introduced: 

A 8  



e 3 4  
- r 

1 
= 1 - 2ll t z r l  - ?1 t r/r 2 1  (1 - I), ?l= ypv ( A - 2 3 )  

This profile reduces to the usual single phase case when \ = 0. 

be seen that this temperature profile satisfies all important boundary con- 

ditions although % remains as yet an undetermined function of x. 

It will 

Substituting the temperature profile of equation (23) 

equation (4)  into equation ( 2 2 )  and integrating yields equation (24). 

d 'che,valocity profile 

A A3 

Integrating and dividing through by x 

x 
2 (qw - \ )  (2A - - -  3A3 A4 \ 2 

V 2 15 
0 

(.A-44) 

A 9  

(A-25) 



Y 

An approximate solution of (25) for 6 may be obtained by neglecting all ' 
V 

but the terms in A .  Then, i f  equation ( l la)  is used to eliminate x, 

Now 

V 
db db 3 4  p A-= u p  h ( 2 A -  2A + A )  7 

P d x  P 
= u  

qV 

' v  

and if q /q is regarded as a small perturbation,it may be evaluated 

from equation (27)  using 6 and A from equations (11). The result is  
v w  

0 0 

t 

and 

From (26)  and (29) 

and finally, 

(A-26) 

(A-27)  

(A'-28) 

(A-729) 

(A-30) 

Again the assumption that 6 < b is confirmed. Introducing the Sterman 

parameter, NSr = - 
this is a function of the Prandtl number only, the perturbation term may 

be written 

v m  
and writing ll = (2A0- 211 

qw 03 04 
-k A ) , noting that p u x  ' 

V 

A 10 



(A-31)  

The local heat transfer coefficient is given by 

and the corresponding single phase heat transfer coefficient is again 

h 0 = 2k/st0 . 

Hence, the enhancement factor is  

o r  

The resulting enhancement factors, equations (16, (21), and (32) ,  

for the cases considered have been derived f o r  a distance x from the 

commencement of the boundary layer for flow over a flat plate. 

equations w i l l  also apply for some distance in the entrance region of a 

straight tube. 

be used for 6 

The 

F o r  this case the more  familiar Reynolds number form may 

by introducing the tube diameter, D, thus, 0 

t 

(A-33)  
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Appendix B 

A Similarity Criterion f o r  Particle-Wall Interaction 

Consider a particle diameter D and mass  m, which has entered 

The reactive 
P 

the boundary layer due to a radial velocity component v. 

force F, acting on the particle due to vaporization over the hemisphere 

away from the wall is given by 

where V 

the particle in the y direction. But V may be expressed as 

is  the relative velocity of the evolved vapor at the surface of 

1 

1 

and 

whence 

4 
2 

P 
v1 = (*)1 PVTD 

Similarly, the reactive force due to  vaporization over the hemisphere facing 

the wall is 

and the net reactive force in the y direction is 

B1 



Now if it is assumed as  is reasonable that the particle heat transfer 
h D  

k - 2 ,  we may sub- coefficient is given by a constant Nusselt number 

stitute for h and arr ive at 
P 

and for an assumed linear temperature profile, approximations now being 

understood 
4 ITD 

F =  2 ($: 
2 

or 

4 ITD 

Y 

Let s = ( 6  - y); then the force in the s direction may be written t 

o r  
CY 

2 
d s  

dt 
S - = - -  

2 m 

whence 

and 
CY 1/2 

F = - cy6 t sin(-) m t 
S 

or 

F = - cug sin Wt, 0 .=cut e Tr. 
S t 
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If a particle has just sufficient momentum to rebound before striking 
I .  

the wal1,the reactive impulse expkrienced up to the time it stops is, neg- 

T./2 F 
lecting gravity, 

I = s2 d(wt) 
W 

0 

a 
I - .  

Lu 6t 

1/2 = ( a m )  St. 

But this is equal to the -y momentum the particle had at the point of 

entering the boundary layer. Therefore, we have 

1/2 %' , m v  = (am)  

(33-3) 

Thus, the criterion for a particle to have just sufficient momentum 

to strike the wall and no more  is 

Now particle-wall interaction may only occur a t  low heat fluxes and 

in this case the uniform particle density model, Case 1, would be expected 

to apply. 

the assymptotic solution which would represent the behavior of small 

Then, an upper limit to the value of 6 D may be set by taking 
l P  

particles, 

Sabstihuting for 6 f rom equation (191, Appendix A ,  
t 

whereK is a constant > 1. 

B 3  



Again, assuming the constancy of the particle Nusselt number, 

N and the shape factor , and scaling the radial velocity component 

v with the free  stream velocity U, we may write the criterion as 
Nu, p 

P 
K = ($j'2 NSr 

P' 
(B-7)  

where the constant terms have been incorporated into K. Now (pv /pp)  i s  

a function of the quality, and at low heat flux remains fairly constant along 

the tube. Furthermore, in expanding a near-saturated liquid to a sub-triple 

point pressure,one nearly always arrives at about the same quality f o r  

isenthalpic expansion (25-30%), the precise value being relatively insensi- 

tive to discharge pressure,  

particle-wall inter ation may be written 

Finally, then, the similarity criterion for  

N = K, 
Sr 

whereK is a constant to be determined empirically. 
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Exdanati  on 

Appendix C 

Tabular Results 

MIXTURESAT I Saturation Temperature bas e d 
TEMP on static pressure ("K)  
K 

QUALITY 
VA P /M IX 

Mass rate of flow of vapor per 
unit mass rate of flow of mixture 

REYNOLDS 
NUMBER 

EXP/FPSP 
H-T COEF 

NRe (see Nomenclature) 

Enhancement factor based on 
Sieder-Tate, single phase heat 
transfer coefficient 

Experimental runs numbered 101-367 a re  for nitrogen. 

and 621-654 are  for non-uniform heat input (heat input to lower 8 cm. 
reduced while upper section held at constant heat input). 
runs a re  for uniform heat input to whole tube. 

Experimental 
, runs numbered 500-654 are  for hydrogen. Runs numbered 173-182 

All other 

c 1  



~ T A  T U R ~  d 4 ~ ~  M I X T U R C  STATfC MlXTURE OUALITY MIXTURE REYNOLDS STEYMAN HEAT FLUX EXP H-T t X P l F P 5 P  EXP/S-T 
NO TEMP SAT TtMP PRESSURE DENSITY VAP/MIX ENTHALPY NUMREU PARAMETER A T  WALL COEF H-T COEF H-T COEF 
- N  I( MU nG G / C d  - J /G W/CM2 W/CM2-K - 
RUN 

1 
2 
3 
4 
5 
b 
7 

9 
10 

s 

YO IO1 OOIF D I b  O.0567 CM 

350.9 58.3 32.2 
61.7 58.2 31.1  
58.5  58. I 30.5 
59.4 58.1 30.0 
5 M . H  57.9 29.n 
HU.2 57.6 26.8 
166.3 57.1 23.7 
lMb.5 5b.8 21 .R 
lR7.1 56.6 2n.s 
191.2 56.5 20.4 

FLOW RATE 2.81 G / S  

0.000686 0.361 
0.000563 0.426 
0.000548 0 . 4 3 0  

U.000512 0.439 
0.000462 0.453 

0.000324 0.531 
0.000300 0.552 
6.000219 0.562 

6.000536 0.433 

0.000378 0.493 

L f Q  TEMP 82.5 K L I Q  

54.51 63619 
70.30 63741 
71.22 63801 
71.84 63861 
73.05 63993 
76.09 64292 
R5.20 64731 
94.25 65048 
99.04 65209 
101.40 65290 

PRESS 3.05 

0.05556 
0.00409 
0.00213 
0.00204 
0.00205 
u.uu197 
U.00180 
0.00167 
0.00161 
0.00156 

ATM CART 

9.337 
O.Rl2 
0.428 
0.413 
0.419 
0.416 
0.413 
6.414 
0.414 
0.410 

H T R  PUR 

0.03191 
0.23183 
1.00234 
0.31010 
0.44668 
0.01840 
0.00378 
0 . 0 0 3 2 4  
0.00317 
0.00304 

0.000 w 

*oo**L)o 
(1a00.00 
~ * O ) . O * *  

(10***** 

*oov.** 
O * * * * * *  

5.594 
4.434 
4.301 
4,056 

ULJN NO 1 3 2  O R l F  Dl4 0.0567 CM FLOW RATE 2.81 G / S  L I O  TEMP 82.1 K L I B  PRESS 3.05 ATM CART HTR PWR 0.000 W 

1 34b.O 58.5 3 3 . 3  0.00071M 0.356 53.53 634’16 0,05566 9.225 0.032013 * * * *O**  

2 hZ.5 58.3 32.n U.000584 0.422 h9.34 63641 0,00472 0.928 0.22335 OW+** * *  

3 5k.9 58.2 31.3 u.000567 0.427 70.44 63713 o.00280 0.557 0.78890 * * * O W  

4 hC.4 513.1 3n.7 o.008~51 0.630 71.25 b3784 0.00268 0.538 0.2~203 ***a*** 
5 6 > . 3  5 8 .  29.5 u.000522 0.438 72.83 6’3923 0.00266 0.543 0.73376 
h 60.9 57.b 27.1 0.000464 0.456 76.82 64250 0.00256 0.544 0.04805 *****e* 
7 202.5 57.1 23.8 U.000370 6.507 88.77 h4715 0.00227 0.538 0.00370 5,144 
Y Z44.P 5 A . d  2I.e O.OUO310 0.557 300.57 65039 O.OOdOb 0.538 0.00286 3.449 
‘4 25b.5 56.b 2P.Q 0.000284 O 6 R U  106.80 65206 0.00197 0.537 0,00269 3.129 

10 P6l.Y 5b.5 2 0 . 4  U.000272 0.597 109.RB 65219 0.00191 0.932 0.00259 2.9b7 

14.065 
72.197 
308.058 
95.010 
135.462 
5.675 
1.210 
0.990 
0.945 
0.b96 

14.252 
70.192 

2b4.129 
74.638 
71.207 
14.444 
1.184 
0 . ~ 0  
0.793 
0.153 

Quv YO 103 OQIF 0 1 4  0.0567 CM FLOW H A T E  2.01 G/S LIQ TEMP n2.0 K LIQ PRESS 3.05 A T M  C A R T  HTR pwp 0 .000 w 

1 345.1 58.5 33 .H  0.000731 0.354 53.26 63443 0.05562 9.179 0.03203 ***a*** 14.266 

4 61.0 58.1 3n.Q u.000556 0.430 71.18 6375I 0.00d98 (1.5’48 a.20817 * * * o w *  64.316 
5 h l . 7  5 H . j  29.6 u.0~0523 n.498 71.95 6 w o b  0.0~~99 u.610 0.14338 w o w + * +  =,8.qsi 

2 63.0 58.3 32.3 6.00059? 0.420 69.08 63601 0.00503 U.985 0.21147 * * *O*O*  66.662 
3 4V.I 4A.J 31.6 U.000573  0.426 70.28 63679 0.00313 0.620 0.711R4 0**0**(1 220.657 

.... -. . _ _  
b 103.7 57.6 27.2 0.000463 6.458 77.41 64238 o;oozs2 0.602 o;oi30e ***w** -4.150 
7 226.0 57.1 23.9 U.0003b4 0.515 90.68 64711 0.00249 0.598 0.00352 4.583 1.127 
M 274.0 56.b 21.8 0.0003J3 0.570 103.79 65039 0.00224 0.596 0.00274 3.09’1 0.829 
9 2Y7.4 5b.b 20.0 0.000217 0.599 110.69 65207 O.OOZ12 0.593 0.00257 2.862 0.752 
10 281.6 56.5 20.6 0.0U0265 0.614 114.11 652’10 0.00208 0.597 0.00265 2.935 0.160 

RUN YO in4 OOlF O I A  0.0567 CM FLOW YATE Z.b1 G / S  

1 345.3 58.6 3b.4 0.000745 0.354 
2 63.6 58.4 32.a 6.000hOl 0.420 

4 61.3 5R.2 31.3 0.000561 0.430 
5 61.4 58.u 29.8 U.000526 0.439 
6 150.7 57.7 27.3 (r.000462 0.460 
7 235.5 57.1 23.9 U.000361 0.521 
8 a95.9 56.8 21.8 0.000298 O - S R O  
‘4 3 0 4 . 8  56.b 20.0 U.000271 0.611 

1 P  287.1 56.5 20.4 b.OOO25Y 0.626 

3 59.3 58.3 32.0 o.oo0580 0.425 

L I O  TEMP M2.0 K L I Q  PRESS 3.04 ATM CART 

53.21 63373 0.05543 9.129 
69.02 63549 0.00526 1.028 
70.28 63636 U.00335 0.663 
71.24 63723 0.00320 0.640 
73.15 63886 0.00324 0.662 
77.95 64225 0.00298 0.639 
92.12 64707 0.00263 0.641 
106.15 65040 0.00235 0,636 
113.50 65209 0.00221 0.632 
111.19 65291 0.00221 0.641 

UTR PUR 

0.03184 
U.20721 
0.65506 
0.20957 
0.19454 
U.00687 
0.00359 
0.00266 
0.00254 
0.00281 

4.585 
2.863 
d 662 
3:090 

rlUY YO 1OS 0 R I F  DIP.  n.0567 CM FLOW Y A T E  2.81 G/S L I Q  TEMP 82.0 K LIP PRESS 3 . 0 4  ATM CART HTR PWU 0.000 W 

1 
i. 
3 
4 

b 
I 
H 
9 

3 

i n  

341.1 
61 .H 
5v.o 
6D.4 
51.9 
6*.2 
lA3.9 
219.7 
Z?h.h 
2014.2 

58.4 
SA.? 
58.2 
S8.1 
57.u 
57.6 
57.1 
56.b 
5h.b 
56.5 

32.6 
31.5 
30.4 
3n.3 
29.2 
27.0 
23.R 
21 ,9 
20.9 
20.4 

0.000708 
0.000579 
0.0005b3 
0.000549 
U.000522 
0.000460 
0.000378 
U.OU032U 
0 .0002V5  
0.000283 

0.355 
0 . 4 1 9  
0 -423 
0.427 
0.433 
0.449 
0 ~ 4 9 5  
0.539 
0.562 
0.574 

53.11 
6M.57 
69.57 
70.28 
71.67 
75.17 
R5.68 
96.08 
101.55 
104.29 

63568 
63700 
63765 
63830 
63965 
64276 
64727 
6504b 
65210 
65292 

0.05496 
0.00439 
0.00248 
0.00237 
0.00237 
0.00228 
0.00205 
0.00188 
0.00179 
0.00190 

9.080 
U.R57 
0 . 4 9 0  
0.472 
0.478 
0.479 
0.474 
0.074 
U.470 
0.483 

0.03201 
U.23894 
0.56634 
0,20693 
U.52772 
0.07255 
0.00374 
0.00291 
0.00277 
0.00319 

o*o**oo 
..0*.*0 

o*****o 
00(1**00 

.1*****0 

****.** 
5.3I2 
3.662 
3.395 
4.170 

14.193 
65.400 

203.147 
64.746 
59.247 
2.280 
1.144 
0 .eo0 
0.735 
0.193 

14.255 
75.436 

176.442 
64.279 
161.693 
21.882 
1.206 
0.897 
0.829 
0.932 

QUY YO 107 0QlF Dl A  0.0567 CM FLOu RATE 2.81 G/S L I Q  TEMP 82.0 U L I O  PRESS 3.04 ATM CART UTR PwR 0.000 w 

1 341.7 5 8 . 2  31.4 0.000682 0.355 53.07 63703 0.05501 9.110 0.03214 ***u*** 14.310 
2 60.6 50.1 30.5 U.OU0563 0.419 68.39 63810 0.00378 0.738 0.29272 ******* 92.314 
3 59.0 58.1 3 0 . 0  0.OU0550 0.423 69.21 63863 0.00183 0.361 0.36884 * * * * ~ * *  115.214 
4 59.2 58.t 29.5 6.000538 0.425 69.73 63915 0.00178 0.354 0.29266 ***Q*** 91,671 
5 59.3 57.9 2R.h  0.000517 0 . 4 3 0  70.76 64042 0.00177 0.356 0.77375 ****e-** 23b.461 
6 60.2 57.6 2 6 . h  u.000470 0.442 73.35 64324 0.00173 0.357 0 . 1 3 4 4 0  *‘(L***o 40.776 
7 l4P.A 57.1 23.6 O.UOO3Yu 0.476 81.14 64747 0.00159 0.353 0.003R5 6.157 1.249 

9 17V.4  56.b 20.9 U.000314 0.527 91195 65217 0.00143 0.354 0.00311 4.497 0.949 
l U  16b.0 56.5 2 0 . 4  U.UO03U3 0.536 94.99 65296 0.00142 0.356 0.00319 4.669 0.Y61 

0 169.6 56.8 21.7  U.000338 0.510 88.87 65059 0.00148 0.354 0.00313 4.547 0.911 

c2 
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S T b  T l l R f  dALL MTXTUPE STATIC 
YO T t M C  SbT TtMP PRESSIIRI 
- u  (I MM HG 

MIXTUUE OUbLITY 
OENSITY V A P l Y I X  
G/CM3 - 

MIXTURE REYNOLOI 
ENTHbLPV YUMHFR 
J I G  

STERMAN HEbT FLUX 
PAUAMETEH bT WALL 

W/CH2 

PRESS 3 . 0 4  ATM CART 

0.05521 9.179 
0.00342 0.670 
0.00146 0.28~1 
0.00143 0.283 
0.00142 0.284 
0.00139 U s 2 8 5  
0.00130 0.283 
0.00123 0.283 
o . o o i  19 0 ,283 
0.001in 0.283 

EXP H-T 
COEF 
W/CMZ-K 

HTR PWR 

EXP/FPSP EXDIS'T 
14-1 COEF U-T CUEF 

u114 

1 
2 
3 

5 
6 
7 

? 
13 

n 

NO 108 

342.4 
6II.l 
5 p . e  

58.0 
5Q.4 
12H.6 
144.4 
143.9 
143.2 

513.8 

OQIF O I A  0.0587 CM 

5 8 . 2  317.8 
5e.1 30.0 
58.b 29.6 
57.9 29.1 
57.8 21.3 
57.5 26.4 
57. I 23.6 
56.d 21.7 

56.5 20.4 
56.a zn.8 

FLOW RATE 2.01 G / S  L 

0.000667 0.357 
0.000552 0.470 
0.000541 0 . 4 2 3  
0.000531 9.425 
0.00b513 0.429 
G.OU647U 0.479 
0*000397 0.407 
U . 0 0 0 3 4 8  0.49* 
0.000326 0.508 
0.000315 0.515 

I B  TEMP 12.1 K L I O  

53.28 63776 

69.31 63915 
69.73 63972 
70.55 64084 
72.60 64351 
78. 79 64759 
86-94 65066 

89.82 65298 

68.60 63869 

88.20 65221 

0.000 W 

** *O***  14.319 
******* 101.156 
* * *OO**  114.747 
***(I*&* 102.083 

*****e* 47.177 
6.775 1.277 
5.047 I d l b  
5.091 0.999 
5.149 0.996 

***e*** 579.875 

0.03225 
0.32163 
6.367Q6 
0 .3283 1 
1.87985 
0.15499 
0,00395 
u.00323 
U.00324 
0.00327 

FLOW RATE 2.81 G I 5  L I Q  TEMP 82.1 K L I O  PRESS 3.04 ATM CART HlR PVR 0.000 w 

0.1100657 0.357 53.38 63821 0 . 0 5 5 4 5  9.240 0.03~16 ***oo** 14.285 

o.000527 0.426 191.74 64007 0.00120 0.239 0.38832 ***e*** 120.665 

8.000471) 0.437 72.14 64367 o.uoiin u.240 0.16202 * * * O W *  49.480 
u.oo0401 0.441 77.34 64766 o.00111 0.2311 o.vo4v9 7.412 1.318 

U.000545 0.421 68.74 63906 O.OOd22 0.631 0.35523 ******* 111.519 
0.000535 0.424 69.39 b3955 0.00123 0.243 0.41394 * * * * * *e  1P8.981 

0.000510 0.479 70.43 64110 0.00120 O.p4O *00(10(1(1 O * Y O O * *  ( 1 0 0 0 ~ ~ 0 ( 1  

G.000356 0.4P4 82.51 65071 0.0010b U.239 0.00325 5.353 1.027 
0.000333 0.496 85.25 65223 0.00103 0.239 0.00329 5.454 1.020 
0.000323 C.502 86.60 65300 0.00102 0.239 U.00331 5.517 1.017 

FLOW RATL 7.81 G / S  L I Q  TEMP 02.1 K L I O  PRESS 3.04  ATM CART HTR PUR 0.000 W 

U.000652 0,358 5 3 . 4 3  63848 0.05554 9.265 0.03205 a*** * * *  14.236 
u.000542 0.621 68.77 63930 0.00302 u.593 u.42124 * * *o* * *  132.106 
O.OU0532 0.424 6V.35 63979 0.00101 0.200 0.47709 o**ooQo 148,640 
0.OOOSdS 0,425 69.64 64027 O.OO(r99 0.197 u.62447 Y**(IO*Y 194.064 
0.000505, 0 . 4 2 8  70.20 64125 U.00099 0.198 *IOIYOb (IU(ll.*O11 *e***** 
Us000471 0.435 71.60 64376 0.00098 0.198 0.19240 * * *e** *  58.943 
0.0004Cb 0.455 75.06 64710 U.00U93 0.197 0.00505 1u.2~7 1.604 
o.ooo36d n.474 80.10 65073 0.00689 8.197 0.00329 5.749 1.042 
0.000341 0.484 8 2 . 3 4  65224 0.00087 0.197 0 . 0 0 3 3 3  5.R47 1.036 
0.000332 0.489 83.46 65300 O.OOU87 0.199 0.00355 6.38U 1.092 

RUN YO 109 OQIF DIU 0.0567 CM 

1 345.4 59.1 30.4 
z 5p.n 5b.L 29.0 
3 58 .5  51.  29.7 
4 5R.5 57.9 2e.v  

6 5Y.O 57.5 26.3 
7 115.7 51.1 23.5 
a i3t.i 56.b 21.7 

5 51.7 57.n 2a.2 

Y 129.2 56.b 211.8 
13 128.6 56.5 2n .4  

RUN MO i i n  ORIF O I A  0.0567 CM 

I 347.1 58.1 3n.2 
2 5v.4 58.1 29.4 
3 5P.B 57.0 29.1 

5 57.5 5 7 . n  28.0 
4 58.2 57.0 28.8 

b 5H.5 57.5 26.3 
7 96.1 57. I 23.5 
H 116.5 5 b . l  21.7 
9 115.7 56.b 2fl.8 

I O  112.5 56.5 2n.4 

RUN NO 111 OQIF OIA 0.0567 C M  

1 347.8 58.C 29.8 
2 59.1 57.9 29.1 
3 58.1 57.9 ZA.8 
4 5n.o 57.8 28.5  
5 57.2 57.7 27.9 
6 58.1 57.5 26.1 
7 76.9 57.1 23.4 
n 100.i 56. I 21 .6 

10 95.4 56.5 28.4 

RUN NO 112 O Q I F  018 0.0567 CM 

1 354.4  58. -  29.6 
2 59 .0  57.9 29.n 
3 5 8 . 0  57.9 21.7 
4 57.8 57.8 ZR.4 
5 57.0 57.7 27.8 
0 51.8  57.3 26.1 
7 6d.5 57. I 23.4 
d H8.5 q6.7 L1.h 
9 f l1 .o  5b.b 2 0 . *  

1 0  a*.& 56.5 2n.* 

9 99.6 5b.6 20.8 

FLOJ RATE 2 

0.000642 
6.000535 
0.000527 
u.o005.?u 
0.000507 
0.000472 
U.000411 
U.000370 
0 . 0 0 0 3 5 1  
U.000341 

FLOW RATE 2 

0.000634 
0.0005Z7 
U.0005dU 
0.000513 
U.000501 
U.0004b0 
0.00041 1 
U.000372 
U.000354 
0.000345 

.til G / S  

0.359 
0.422 
0.424 
0.425 
0.428 
F . 4 3 3  
0.448 
0.463 
0.471 
0.475 

-01 G I s  

0.362 
0 426 
0.429 
0.430 

0.436 
0.448 
0.460 
0.466 
0.449 

0.431 

L I Q  TEMP 82.1 K L I P  PRESS 3 . 0 4  ATM CART HTR PWR 

53.51 63093 0.05578 9.322 0.03217 
68.87 63975 0.00279 0 . 5 4 0  9.45831 
69.39 64019 0.00u78 0.154 0.62729 
69.60 640b2 0.00076 0.150 0.84749 
70.03 64151 O.OOU76 0.151 *****e* 
71.07 64392 0.00075 0.151 0.2311h 
74.28 64776 O.OOU72 0.151 0.00761 
77.48 65077 0.00069 0.150 0.00346 
79.17 65226 O.OOU60 0.150 0 . 0 0 3 4 8  
80.01 65301 U.OOU69 0.153 U.00392 

L I P  TEMP 

5 4 . 2 5  
69.99 
70.46 
70.63 
70.96 
71.76 
74.24 
76.72 
78.03 
78.6fl 

82.3 K L I O  

63911 
63994 
b4035 
64076 
64162 
64399 
64779 
65079 
65227 
65302 

02.1 M L 1 0  

6r275 
h42d8 
64294 
6 4 3 0 0  
b4320  
64449 
64691 

64972 
h5023 

h4H72 

PUESS 3 . 0 4  

o . 0 5 ~ 3  
0.002b5 
0.00061 
0.00059 
0.0005q 
0.00U5R 
O.OOU57 
0.00055 
0 . 0 0 U 5 4  
o.ouu55 

ATM CbRT UTE( PWU 0 .000  w 

9.583 
0.528 
0.121 
0.110 
u.119 
u.118 
U.118 
0.118 
0.118 
0.120 

14.279 
145.327 
233.521 
* * * * Y O *  

0 0 0 0 I) * 0 

9b-(11 
3.162 
1.231 
1.173 
1.301 

*vu NO 113 

I 355.1 
2 61.3 
3 5c.e 
Y 59.? 
5 5h.3 
b 59.5 
1 lu.? 
H 111.6 
v 111.4 

l u  102.6 

O Q I F  U 1 A  0.0567 CM 

58.6  34.6 
5L1.b 34.q 
58.6 3 k . 5  
58.8 34.4 
5R.b 34.2 
$ H I *  33.1 
q M . 2  31 .n 
5U. I  d'J.4 
4 1 . Y  2R.7 
5 1 . 0  2 a . 3  

FLOW HbTE 2 - 0 5  G / S  

U. 0007bY 0 * 354 
U.UO0h35 0.417 
0.000630 0.419 
6.00U027 0 . 4 2 0  
U.OUU621 0 . 4 ? 3  
U.0005Y2 0.429 
0.00053*  0.418 
b.000484 0.46b 
6 . 0 0 0 4 b 8  0.476 
0.0~0450 0.480 

L I Q  TEMP 

53.38 
68-61 
69.20 
69.49 
70.05 
71.43 
75.59 
7Y.74 
01.94 
03.05 

PRFSS 3.05 

0 , 0 5 5 5 5  
0.00303 
U.OUUV8 
0.00095 
0.00U95 
0.00U93 
0.00U89 
O.OUU85 
0.00UH3 
0.00u(Js 

U T M  CART 

9.795 
0.5Y7 
U.lY3 

U.1YO 
U.189 
0.189 
0.108 

0.1Y3 

o.1nv 

u.188 

U T 9  PWR 

0.03135 
0.21 890 
0.14499 
u.32596 
O O O t U O O  

(1.17598 
0.01105 
U. 00 35 1 
0.00357 
0.00430 

.- . 

c3 



STA TUB€ WALL MIXTURE 
NO TEMP SAT TLMP 
- K  U 

S T A T I C  
PRESSURE 
M M  r(G 

MIXTURE QUALITY MIXTURE RLYNOLOS STERNAN HEAT FLUX EXP H-T 
DENSITY VAP/MIX ENTHALPY NUMRER PARAMETER A T  WALL COEF 
G/CM3 - J / G  WlCM2 W/CM2-U 

E X P l F Y S P  
H-T COEF 

cXP/S-T 
n-T COEF 

RUN NO 114 O R I F  D 1 A  0. 

1 346.6 58.b 
2 60.5 58.6 
3 59.4 58.6 
4 59.3 58.b 
5 58.7 58.6 
6 59.9 58.4 
7 108.7 58.2 
H 127.9 58.n 
9 125.8 57.Y 
10 124.7 57.8 

,0567 CM FI  

34.7 
34.6 
34.5 
34.5 
34.3 

&ow RATE 2.85 G/S LIP TEMP 82.1 K LIO PRESS 3.05 A T M  CART w o  PYR 

0.000751 0.354 53.30 64266 0.05622 9.229 0.03206 
0.000637 0.416 68.49 64279 0.00324 U.637 0.33191 
0.000632 0.419 69.15 64286 0.00125 0.246 0.30007 
0.00062Y 0.420 69.51 64292 0.00122 0.242 0.33141 
U.OUO621 0.424 70.23 64312 0.00122 U.743 2.99604 
0.000590 0.432 7?.02 64443 0.00120 0.244 0.17191 
0.000525 0.455 77.39 64687 0.00113 0.P42 0 . 0 0 4 0 0  
u.OOOL76 0.478 82.73 64870 0.00107 0.242 0.00346 
0.000454 0.490 85-47 64972 0.00105 0.243 0.00357 
U.000443 0.497 86.99 65022 0.00103 0.142 U.00362 

0.900 h 

000*( . *0  

*(lo**** 
L.000*(10 

C * O O I Y *  

*.0*000 

0000.00 

8.905 
5.649 
5.910 
6.043 

14.121 
103.476 
92.867 
102.C51 
918.012 
52.066 
1.515 
1.075 
1.U85 
leu90 

33.1 
31.0 
29.4 
28.7 
m.3 

RUhl 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

NO 115 O R I F  D I A  0.0567 CM FLOW RATE 2.85 G/S L I P  TEMP 82.1 K L I O  PRESS 3.05 

0.05551 
0.00347 
0.00149 
0.00144 
0 00 144 
0.00141 
0.00131 
0.00124 
0.00121 
0.00118 

A T M  CART HTR PYR 

9.760 0.03212 
Us682 0.31132 
0 . 2 Y 4  0.34794 
0.286 0.22863 
0.289 1.60848 
0.290 0.167Rl 
0.287 0.00425 
0.287 0.00345 
0.788 U.00354 
0.886 0.00349 

347.1 58.7 35.5 0.000769 0.353 53.30 64177 
6U.9 58.7 35.3 0.000650 0 . 4 1 6  68.61 64196 
59.6 58.7 35.3 0.0006r4 0.419 69.34 64205 
60.0 58.7 35.2 0.000639 0.421 69.77 64715 
58.8 58.7 34.9 u.000630 0.425 70.62 60241 
60.2 58.5 33.6 U.000594 0 . 4 3 4  72.75 64390 

125.7 58.2 31.2 0.0~0522 0.462 79.13 6~fiw 
1 4 1 . 3  58.c 29.5 0.000467 0.489 85.47 64853 
139.3 57.9 LR.8 0.000463 0.504 88.85 64963 
139.9 57.8 28.4 0.000431 0.511 90.53 65018 

14.157 
97.052 
107.566 
70.496 
491.609 

50.587 
1.352 
1.065 
1 .U67 
1.040 

RUN 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 

NO 116 O R I F  DIP. 0.0567 CM 

345.4 58.8 35.9 
61.5 50.8 35.7 
59.3 58.8 35.6 
60.0 58.1 35.5 
59.1 58.7 35.2 
60.7 58.5 33.8 
144.2 58.2 31.4 
161.6 5 8 . ~  29.6 
158.8 57.9 2H.8 
159.5 57.8 28.4 

FLOW MATE 2-85 G/S 

0.000779 0.352 
0.000658 0.015 
0.000650 0.418 
0.000645 0.421 
0.000634 0.425 
0.000594 0.437 
0.00051*  0.471 
U.000455 0.504 
0.000428 0.522 
U.000416 0.530 

LIP TEMP n2.o K LIO 

43.08 64132 
68.40 64155 
69.23 64167 
69.76 64178 
70.81 64208 
73.42 64365 
81.26 64644 
8Y.04 64046 
93.19 64959 
95.26 65016 

PRESS 3.05 

0.05560 
0.00379 
0.00184 
0 -001 77 
0.00176 
0.00172 
0.00150 
0.00 148 
0.00143 
0.00140 

AT M  CART 

9.210 
0 a 742 
0.363 
0.351 
0 t 354 
0.355 
0.152 

UTR PWR 

0.03218 
0.27091 
0 -62367 
U.28351 
0.82173 
0.16433 
0.00409 
0 . 0 0 3 4 0  
0.00350 
0 . 0 0 3 4 4  

0.000 Y 

****e** 14.209 
* * * S * Q *  e4.b9S 

(1*0,0000 R7.437 
* * * *e**  250.952 
O * * U O Q *  4 9 . 3 3 3  

6.390 1.304 
*.BY5 1.043 
5.100 1.U43 
5.005 1.614 

a**aua* 1~2.909 

. -~ 
0.352 
0.353 
0.350 

RUN 

1 
2 
3 
4 
5 
6 
7 

9 
ti 

10 

h0 117 O R I F  O I A  4 

344.8 58.8 
61.9 5b.8  
59 .2 50.8 
60.2 58.b 
5Y .4  58.7 
61.3 5H.6 
161.8 58.2 
1R3.2 58.0 
180.3 57.9 
116.3 57.0 

,0567 CM FLOW RATE 2. 

36.4 0.000791 
36.1 0.000666 

35.9 0.000651 
35.6 0.000638 
34.1 0.000594 
31.5 U.000506 
29.7 0.000442 
PR.8 O.OU0414 
24.4 U.0004U1 

36.0 0.00065~) 

85 G/S 

0.351 
0.414 
0.418 
0.421 
0.426 
0.440 
0.480 
0.S19 
0.540 
0.550 

L I P  TEMP 81.9 

52.95 
68.36 
69.28 
6Y.91 
71.16 
74.26 
H3.55 
92.78 
97.69 
10U.14 

U L I Q  

64079 
64107 
64120 
64134 
64169 
64335 
64628 
64838 
64954 
65014 

PRESS 3.05 

0.05552 
0.00412 
0.00218 
0.00509 
o.oozo8 
0.00203 
0.00184 
0.00170 
0.00164 
0.00160 

ATM CART 

9.204 
0.8U5 
0.431 
0.4lb 
0 . 4 2 0  
0.421 
0.417 
U.417 
0.418 
0 . 4 1 7  

HTR PWR 

0.03218 
U.25770 
1.02410 
0.28804 
0.65557 
0.15611 
0.00403 
0.00333 
0.00341 
0.00352 

0.000 Y 

*000(1*0 14.230 
* * * 0 * O V  AU.671 
*i(lOa**O 316.605 
0*0(10(10 08.794 
(1*0t0** 199.791 
*Q**UOO 46.625 

5.903 1 . a 1  
4.454 1.UlJ 
4.615 I . U O 4  
4.851 1.U19 

RLlN 

1 
2 
3 
4 
5 
6 
7 
8 
Y 
10 

wo 118 

345.5 
62.3 
59.3 
60.2 
59.6 
61.7 
176.8 
2U3.0 
202.0 
200.9 

OWIF O I A  

58.9 
5818 

58.8 
58.8 
58.6 
58.3 

57.9 
57.6 

58.8 

5n.u 

0.0567 CM 

36.6 
36.4 
36.2 
36.1 
35.6 
34.2 
31.6 
29.7 
2R.R 
28.4 

FLOW R A T k  2, 

0.0007Y8 
u.000671 
0.000662 
U.000655 
0.0006*1 
0.00059*  
U.000~00 
U . 0 0 0 4 3 3  
0.006404 
0.000390 

uti5 G / S  

0.350 
0.414 
0.418 
0.421 
0.427 
0.442 
0.487 
0.531 
0.554 
0.565 

L I P  TEMP 81.5 X L I O  

52.40 64052 
68.16 64082 
69.16 64097 
69.R7 64112 
71.27 66149 
74.76 64319 
85.22 64619 
95.58 64834 
101.10 64952 
103.85 65013 

PRFSS 3.05 

0.05516 
0.08439 
0 . 0 0 2 4 5  
0.00236 
0.00234 
0.00227 
0.00204 
0.00187 
O.OU179 
0.00175 

ATM CART 

'4.123 
0.858 
0 . 4 8 3  
0.468 
0.571 
0.473 
0.469 
0.469 
0.469 
(1.467 

HTR PWW 

0.03183 
u.245r4 
1.01406 
U.33570 
0 .55676 
0.15140 
0.00395 
0.00323 
0.0032fi 
0.011327 

14.098 
77.UlW 

31 3.u59 
103.503 
1 69. b 08 
45.091 
1.257 
0.978 
0.952 
0.93Y 

RUN NO 119 

I 345.6 
2 6P.8 
3 59.4 * 60.4 
5 60.0 
6 6P.7 
7 102.Y 
H 227.7 
9 228.8 
10 72Q.6 

O R I F  OIA 0.0567 CM 

58.9 37.c 
58.9 36.7 
58.9 36.0 
58.9 36.4 
58.8 36.1 
58.6 34.5 
58.3 31.7 
58.1 29.8 
57.9 28.9 
5 7 . e  28.4 

FLOW RATE 7.85 G/S L I P  TEMP 81.8 K L I Q  PRESS 3.05 

0.000807 0.350 52.68 64000 0,05537 
0.000678 0.413 6H.16 64042 0.00471 
0.0006b8 0.418 69.26 64059 0.00278 
0+0006b0 0.421 70.0h 64076 0.00267 
U.000643 0.428 71.65 b4116 0.U0264 
0.000593 0 . 4 4 5  75.61 64294 0.00255 
11.000493 0.496 ~7.46 64606 0.00226 
U.000422 0.545 99.20 64427 0.00ZO6 
U.0003Y2 0.571 105.43 64948 9.00196 
0.000?7b 0.585 108.54  65011 0.00192 

ATM CART HTR PUR 0.000 C 

9.136 0.03187 ******* 
0.919 0.23407 0*0~(1(10  

0.548 1.04475 * * * O * * *  

U.531 0.33669 ****.A** 

U.536 0.13032 * * * * * * 0  

0.531 U.00394 5.349 
U.530 (1.00317 3.751 

0.532 U.00327 4.OZ0 

u.534 u.46754 ***,,*** 

0.529 0.uo31n 3.706 

14.136 
73.520 

373.201 
103.709 
142.120 
38.644 
1.247 
0.937 
0.896 
0 . 9 2 5  

c4 



STA TUBE WALL MIXTURE STATIC MIXTURE QUALITY MIXTURE REYNOLDS SIERMAN I i t A T  FLUX ~ Y P  n-1 CXPIFPSP 
H-I COEF 

E X o / % - I  
n-1  COtF 

14.130 
46.877 

269.538 
123.366 
I 3 0 . b 4 *  
23.783 

1.2UJ 
0.118* 
0.c13 
0.837 

NO TEMP 
- K  

S A T  TEMP PRESSURE DENSITY VAP/MIX ENTHALPY NUMHER PARAMETER A 1  WALL COFF 
K UM H5 G/CM3 - J I G  'UlCM.4 l l C M 2 - K  

RUN NO 120 

1 349.2 
2 63.7 
3 59.7 
4 60.b 
5 60.3 
6 66.3 
7 216.9 
8 260.6 
9 269.7 

10 260.9 

ORIF OIA 0.0567 CM 

59.0 37.8 
59.0 37.3 
59.0 37.3 
58.9 37.1 
50.9 36.7 
58.7 34.9 
5d.3 32.0 
58.0 29.9 
57.9 28.9 
57.0 28.4 

FLOW RATE 2.85 G / S  

0.000823 Or350 
0.000688 0.414 
0.000677 0.420 
0.0006b7 0.423 
0.000648 0.431 
0.000593 0.451 
0.000484 0.509 
0.000409 0.565 
0.000377 0.595 
0.000362 0.610 

L I P  TEMP 81.R K L I O  

52.82 63923 
68.59 63961 
69-81 63982 
70.73 64002 
72.55 64050 
77.09 64244 
90.65 64578 
104.07 64813 
L11.18 64939 
114.74 65007 

PRESS 3.05 

0.05602 
0.00512 
0.00316 
0.00305 
0.00301 
0.00288 
0.00252 
0.00L27 
0. OOkl5 
O.Dozll 

ATM CART HTR PWQ 

9.242 0.03105 
1.002 0.21326 
0.626 U.87440 
0.609 0.40250 
0.612 0.43206 
0 ~ 6 1 4  0.08054 
0.607 U.00383 
U.606 0.00299 
U.604 0.00285 
01filU 0.00300 

RUN NO 121 

1 347.3 
2 64.4 
3 60.0 
4 61.9 
5 61.2 
6 120.1 
'I 239.0 
8 294.5 
9 302.6 
10 282.3 

O R I F  OIA 0.0567 CM 

59.1 3R.3 

FLOW HATE 2.85 G/S 

0 . 0 0 0 8 3 4  0.349 
0.000696 0.014 
0.000684 0.420 
0.000671 0.424 

0.000592 0.455 
0.000477 0.518 
0.000399 0.580 
0.000366 0.613 
0.000351 0.629 

0.0006S2 0 . 4 3 3  

L I P  TEMP 81.9 K L I O  

52.85 63810 
68.55 63918 
69.87 63937 
70.89 63959 
72.91 64011 
77.97 64214 
92.94 64562 
107.78 648G5 
115.62 64934 
119.55 65004 

PRESS 3.05 

0.05543 
0.00544 
0.00352 
O.OOJ36 
0.00337 
0.00315 
0.00275 
0.00244 
O.OO22Y 
O.OOZ2Y 

ATM CART hTQ PnR 

9.139 0.03170 
1.062 0.19604 
0.696 U.71038 
Us671 0 . 2 3 0 0 4  
0.688 0.29919 
0 . 6 7 5  0.01100 
Us672 0.00372 
0.660 0.00283 
0.664 0.00271 
0.681 0.00303 

14.054 

21Y.031 
70.621 
90.311 
3 .bo> 
1 ,163 
0.r2y 
u. 765 
0.b31 

61 .son 59.c 37.9 
59.0 37.7 
59.U 37.5 
58.9 37.n 
58.7 35.2 
58.3 3?.1 - .  
58.1 30.0 
57.9 29.0 
57.8 28.5 

2.H25 
3.324 

ORIF OIA 0.0567 CM 

58.9 37.1 
58.9 36.8 
58.9 36.7 
58.9 36.5 
58.8 36.1 
58.6 34.9 

RUN NO 123 

1 343.3 
2 63.3 
3 59.6 
4 61.0 
5 60.2 
6 62.9 
7 195.1 
8 231.2 
9 234.5 
10 223.9 

FLOW RATE 2.85 G I s  

0.000812 0.348 
0.000682 0.411 
U.000672 0.416 
U.000664 0.419 
0.000647 0.426 
0.000596 0.444 
0.000495 0.495 
0.000423 0.544 
0.000393 0.571 
0.000378 0 .5R4  

L I Q  TEMP 81.R K L I O  PRESS 3.05 

0.05501 
0.00472 
0.002W2 
0.00L6Y 
0.00267 
n. 0 0 ~ 5 8  

ATM CART HTR PwR 

9.042 0.03180 
U.917 0.20652 
0.553 0.75YY3 
0.533 0.25055 
0.537 0.38Y80 
U.540 0.12468 
0.534 0.00390 

0.532 U.003C1 
0.53Y 0.00324 

0 . 5 3 4  0.003on 

52.37 
67.71 
68.80 
69.61 
71 - 2 1  
75.20 
87.12 
98.93 
105.20 
108.34 

63999 
64034 
64051 
64068 
64110 
6428Y 
64603 
64825 
64947 
65011 

14.134 

r1.528 

65.167 
236.u.31 

ll*.9*5 
37.1UO 
1.240 

0.875 
U.Y21 

0.42r 

.. 
58.3 31.7 
58.U 29.8 
57.9 28.9 
57.8 2R.4 

..-. . 
O.OOZ28 
0.00207 
0.00197 
0 .OO 195 

5.345 
3.721 
3.598 
4.016 

RUN NO 1%5 

1 340.8 
2 60.9 
3 57.9 
4 58.3 
5 58.6 
6 64.6 
7 165.9 
8 201.9 
9 214.1 

10 209.5 

O R I F  D I P  0.0567 CM 

58.2 30.9 
51.1) 2 8 . 0  
57.5 26.5 
57.3 25.1 
56.9 22.5 
56.4 19.6 
55.7 16.4 
55.2 14.4 
55.c 19.6 
56.9 13.3 

FLOW RATE ?.YO G/S 

0.000670 0.356 
OtOOO5l8 0.420 
0.0004H7 0.625 
U.000459 0.428 
0.0004119 0.434 
0.000349 0.448 
0.000273 0.486 
0.000225 0.521 
0.000206 0.539 
0.0001Y9 0.548 

L I P  TEMP 8 2 .  K L I O  PRESS 3 . 1 0  

65846 0.05428 
66230 0.00394 

66650 O . O O d P 3  
66439 o ,oaz ia  

ATM CART UTR PPR 

9.305 0.03297 
0.7Y8 0.25049 
6.430 1.09515 
0.418 0.41544 

53.17 
68.28 
69.10 
69.63 
70.63 
73.32 
81.64 
H9.71 
93.43 
96.05 

14.262 
77.Ul3 
3b2.863 
125.U5d 
a2.v37 
15.199 

1.210 
0.885 
0 . 7 9 f  
0.620 

1 4.467 
71.161 

d4V.381  
171.951 
7S.ZOU 
18.635 
1.200 
0.907 
0 . 1 5 9  
0 . 1 9 8  

67047 0;00200 0.420 0;2?5a2 

bR23B 0.00178 U.417 0.00379 

68916 0.00159 0.415 6.00261 

67578 0.00194 0.421 0.05007 

68727 0.00165 0.417 0.00284 
5.959 
J . c55 
3.387 
3.59- 69010 0.00159 0.422 0.00273 

ATM CART HTP P W Q  

9.315 0.03341 

0.4514 0.R20q5 
0.482 0.43615 
0.483 0.?472H 
0.485 0.06225 

0.47Y U.00274 

0.~53 n.23436 

(1.4~0 0,00377 

0.476 n.ond5i 
0.415 0.00209 

ATM CART N T Q  PwQ 

9.362 0.032R5 
0.92R 0.82364 
U.560 ll.~l4dl 
U.546  U.38271 
0.565 U.?4771 
V.542 u.oo4u5 
UvG46 U.003hl 
U.543 0 . 0 0 1 6 3  
0 . 5 3 9  u.noco3 
U.'i40 U.OO24R 

RUN NO 126 

1 337.0 
2 61.4 
3 58.1 
4 58.4 
5 58.9 
6 64.2 
7 183.2 
8 230.0 
9 244.9 

1 0  235.4 

P R I F  OIA 0.0567 CM 

58.2 31.0 
57.8 28.0 
57.5 26.6 
57.3 25.1 
56.9 22.5 
56.4 19.6 
55.7 16.4 
55.2 14.4 
55. I' 13.h 
54.9 13.3 

FLOW RATE 2.90 G / S  

0.000672 0.356 
0.000519 0.420 
0.000488 0.425 
0.000459 0.429 
0.000408 0.436 
0.0003*6 0.452 
O.OOO26M 0.495 
0.000219 0.535 
6~000700 0.556 
0.000192 0.566 

FLOW RATE 2.90 G/S 

0.000695 0.353 
0.000533 0.419 
U.000500 0.424 

0.000414 0.436 
0.000348 0.4154 
0.000266 0.502 
0.000214 0.548 
0.000195 0.571 
0.000187 0.583 

o.ooob6~ 0.428 

L I B  TEMP 82.1 K L I I I  PRESS 3-10 

53.10 
6R.31 
69.22 
69.84 
7 1 ~ 0 2  
74.16 
R3.82 
93.17 
9a.04 
100.48 

65835 
66220 
6h430 
66642 
67040 
67573 
by234 
bR725 
68914 
69009 

0.05439 

0.00241 
0.00233 
0.00230 
O.OOZZ2 
0.OUZ61 
u .oo 185 
0.00177 
0.00177 

0.0~1421 

RUN NO 127 

1 343.2 
2 62.0 
3 58.3 
4 58.8 
5 59.3 
L5 147.9 
7 201.9 
8 261.5 

10 267.0 
9 270.a 

O R I F  OlA 0.0567 CM 

58.3 31.9 
57.9 2R.7 
57.6 27.2 
57.* 25.7 
57.0 22.9 

L I Q  TEMP 8l.R K L I O  PRESS 3.10 

52.63 65734 0.05508 
68.03 66118 U 6 O O * 6 l  
69.05 b6340 0.U0274 
69.76 hh564 u.00265 
71.16 66971 O.OU268 
74.80 h7530 U.OUd47 
85.76 6P204 0.00C74 
96.40 bR715 U . U u d P 4  

101.94 m i o  o.ou1~5 
104.70 69006 0.00194 

14.323 
69.UYl 

247.Hlb 
115. tY1 
74.31 I 
1.962 
1.152 
0.8g1 
o. ?r'n 
$1.  r<v 

-- - 
56.* 19.0 
55.7 1A.6 
55.2 14.4 
55.1- 13.6 
54.9 1 3 . 3  

5.0lh 
3.0-9 
2.732 
2.VHI 

c5 



MIYTURf QUALITY MIXTURE REYNOLDS 

GlCM3 - J I G  
: DENSITV VAP/MIX ENTHALPY NUMRFU 

FLOW R I T E  2.90 G/S L I P  TEMP 81.9 K L I O  

STERMAN HLPT FLUX EXP W - T  EXP/FPSP 
PARAMETER AT WALL COEF r l -T  CVEF 

W/CM2 Y/CUZ-K - 
PRESS 3.10 PTM CPRT HTR PviR 0.000 W 

S l A  TURE WAl 
r10 TEMP 
* K  

LL MlXTURE S T P T I C  
S P T  TEMP PRESSURF 
U HM HG 

O R I F  D I P  0.0561 CM 

58.4 32.5 

E X B / $ - l  
H-1 COFF 

RUN NO 128 

1 345.0 
2 62.6 
3 58.8 
4 60.6 
5 65.2 
6 168.4 
7 223.4 
8 289.0 
9 302.6 
10 286.2 

RUN NO 129 

1 337.9 
2 62.0 
3 58.6 
4 60.0 
5 63.9 
6 156.6 
7 197.5 

0.000708 
0.000541 
0.00U506 
0.000474 
0.000417 
0.000348 
0.000263 
6.000210 
0.000191 
0.00018i! 

0,354 
0.419 
0.425 
0.429 
0.438 
0.458 

0.559 
0.5R5 
0.591 

n.sio 

52.80 
68.26 
69.35 
10.14 
71 -69 
75.67 
R7.63 
99.21 
105.22 
IOR.22 

65659 
66044 
66275 
66507 
66926 
67498 
68181 
68707 
6R905 
69003 

0.05495 9.343 
0.00485 0.980 
0.00300 U.614 
0.00288 U.5Y6 
O.OOd91 0.615 
O.OOd66 0.589 
0.00241 0.594 
0.00217 0.589 
0.00206 0.584 
O.OOkO7 0.598 

0.03254 ******* 
0.20892 ******* 
0.58754 ***ow=* 
0.18881 0***0** 

0.01515 ***IIu** 
0.00526 *****oo 
0.00354 4.758 
U.00252 2.788 
0.00236 2.524 
0.00259 2.RH7 

14.198 
6a.508 
178.542 
97.252 
22.709 
1.752 
1.127 
0.769 
0.700 
0.152 

. .  
58.0 29.3 
57.7 27.7 
51.5 26.0 
57.: 23.2 
56.4 20.0 
55.8 16.7 
55.2 14.5 
55.0 13.7 
54.9 13.3 

FLOW MATE 2.90 G/S L I Q  TEMP 81.9 K L I P  PRESS 3.10 ATM CART WTR PWR 0.000 W O R I F  OIA 0.0‘.67 CIA 

58.3 32.0 
57.9 21.8 
57.7 27.3 
5 7 . 4  25.7 
57.c 22.9 

0.00069Y 
0.000537 
0.000504 
0.000473 
0.000418 
0.000352 
0.0 0 0269 
0.000218 
0.0001 98 
0.000190 

0.352 52-37 
0.416 67.41 
0.421 6R.37 
0.425 69.05 
0.433 70.37 

0.496 R4.18 
0.539 94-21 
0.562 99.51 

0.450 73.81 

0.573 102.14 

65723 
66107 
66331 
66556 
66963 
67525 
68199 
68713 
66907 
69001 

0 . 0 5 4 0 1  
0.00*45 
0.00263 
0 . 0 0 2 5 4  
0.00257 
0.00236 
0.00216 
0.00197 

0.00189 
o.ooin7 

9.151 
O.8Y1 
0.534 
0.520 
0.536 
0.513 
0.518 
0.515 
0.510 
0.525 

0.03273 
0.21809 
0.55144 
0.20097 
0.07817 
0.00512 
0.00366 
0.0025R 
0.00234 
0.00260 

14.280 
67.706 
168.796 
61.356 
23.796 
1.714 
1.172 

0.709 
0.802 

0.772 

56.4 19.0 
55.7 16.6 
55.2 14.5  
55.0 13.7 
54.9 13.3 

ORIF O I A  0.0567 CM 

58.3 31.9 
57.9 2R.7 
57.6 27.2 
4 7 . 4  25.7 
57.F 22.9 
56.4 19.9 
55.7 16.6 
55.2 14.4 
55.: 13.6 
54.9 13.3 

O Q I F  D I A  0.0567 CM 

58.1 30.1 
57.7 27.3 
57.5 26.0 
57.2 24 -6 
56.8 22.2 
56.3 19.4 
55.7 16.3 
55.2 14.4 
55. ’ )  13.6 
54.9 13.3 

8 iS4;6 
9 273.1 
10 257.1 

FLOW R A l E  2.90 Q/S L I P  TEMP 82.2 K L I Q  PRESS 3.10 ATM CART kITR PwQ 0.000 u RUN NO 130 

1 3 4 0 . 3  
2 61.9 
3 58.6 
4 59.6 
5 66.6 

0.000691 
0.000532 
0.0005UO 
0.000469 
0.000415 
0.000350 
0.000270 
0.0002L0 
0.000200 
0 .OOO 192 

0.355 
0.419 

0.428 
0.435 
0.452 
0.495 
0.535 
0.556 
0.566 

0.424 

53.11 
68.19 
63-11 
69.74 
70.97 
74.15 
83.82 
93.25 
98.16 
100.61 

65731 
66116 
66338 
66562 
66969 
67528 
68201 
6R713 
68907 
69003 

0.053R7 
0.00427 
0.00245 
0.00238 
0.00238 
0.00220 
0.00203 
0.00187 
0.00178 
0.00179 

PRESS 3.10 

0.05386 
0.00376 
0.00189 
0.00183 
0 -00 185 
0.00175 
0.00163 
0.00153 
0.00145 
0.00149 

9.208 0.03266 
0.863 0.21675 

U * * O 0  0.491 0.55009 0.22228 
0.501 0.05234 
0.480 0.00503 
0.465 0.00360 
0.484 0.00275 
0.480 0.00248 
0.490 0.00265 

14.160 
66.864 
161.405 
67.456 
15.940 
1.672 
1.177 
0 .a69 
0.750 
0 . 7 ~ ~  

6 1w.n 
7 1R7.5 
8 231.2 
9 248.6 
10 239.5 

FLOW R A T E  7.90 G/S L I B  TEMP 82.1 K LIO 

0.000655 0.356 52.85 65935 
0.000509 0.419 67.77 66319 
0.0004MO 0.423 68.52 66517 
0.000453 0.426 68.99 66717 
0.000406 0.432 69.88 67106 
0 . 0 0 0 3 4 8  0.444 72.29 67613 

PTM CPRT 

9.218 
0.758 
0.386 
0.376 
0.385 
0.377 
0.316 
0.377 
0.370 
0.385 

RUN NO 131 

1 3 4 0 . 5  

3 58.6 
4 59.0  

6 93.9 
7 156.9 

2 60.8 

5 58.3 

14.175 
74.350 
ln4.310 
64.805 
90.269 
3.175 
1.195 
0.912 

0.847 
0.737 

0.34121 
0.21257 
0.26552 
0.01003 
0.60372 
0.00292 
0.00237 
0.00279 

0.000275 
0.000229 
(1.000211 
0.0002U4 

0.478 79.71 68261 
0.510 86.97 61732 
0.576 90.16 68916 
0.534 92.66 69009 

_. . 
8 184.5  
9 211.2 
10 193.2 

I PRESS 3.50 PTM CART H l R  PwR 0 .000 Y 

0.05423 9.216 0.03303 ***e*** 
0.00334 0.668 0.27925 ****a** 
0.00148 0.298 0.26677 * O Q o * O *  

0.00144 U.292 0.20901 o** * * * *  
0.00143 0.293 0.25136 ***a*** 
0~00140 0.295 0.04Y20 
0.00130 0.292 0.00391 7.050 
0.00124 0.292 0.00306 4.924 
0.00121 0.292 0.002~2 4.383 
0.00121 0.297 0.002R6 6.440 

RUN NO 132 

1 336.9 
2 59.9 
3 58.4 
4 58.5 
5 5 7 . Y  

OQIF D I A  0.0567 CM 

57.9 28.8 
57.5 26.7 
57.3 25.0 
57.1 23.8 
56.7 21.6 
56.3 19.1 
55.6 16.1 
55.2 14.3 
5s.- 13.6 
54.v 13.3 

FLOW RATE 2 

0.000627 
0 ,0004Y0  
0.000464 
0.000440 
0.000398 
0.000346 
0.000279 
0.000237 
0.000220 
0.000213 

FLOW Y A T t  2 

0.000617 
0.000404 
0.000060 
0.000437 
U.000397 
0.000348 
O.OOO28S 

.(l8 G/S L I O  TEMP 81.2 K L I O  

0,356 
0.419 
0 -422 
0.425 
0.430 
0.440 
0.466 

0.504 
0.511 

n.491 

.90 G/S 

0.354 
0.416 
0.420 
0.421 
0.425 
0.434 
0.454 
0.474 
0.4P3 
0,488 

52.70 
67.59 
6R.23 
6R.51 
69.P) 
71.04 
76.77 
R?. 39 
85.34 
86.83 

65545 
65904 

66262 
66634 
67096 
671 19 
68156 
68330 
68419 

66083 

14.440 
86.R04 
s2.275 
64.303 
78.661 
?Y.’17L) 
1.7c1 
0.9h9 
n.683 
0.887 

6 59;P 
7 1 3 0 . 3  
8 150.8 
9 158.4 
10 158.6 

L I P  TEMP 81.8 U LXQ 

52.19 66206 
66.89 66550 
67-42 66721 
67.66 66893 
68.13 67263 
69.46 67709 
73.17 68326 
78.00 68754 
H 0 . 2 4  68926 
81.36 69014 

PRESS 3.10 

0.05408 
0.00303 
0.00115 
0.00112 
0.00111 
0.00110 
a.ooln4 

ATM CART 

9.233 
0.607 
0.232 
6.228 
0.229 
0,230 
0.228 
U .?2R 
0.228 
0.730 

HTR PyQ 

0.03292 
0.34310 
U.27332 
0.21OR3 
U. 30192 
0.10*29 
U.00424 
U,00311 
0.00299 
0,00303 

RUN NO 173 

1 338.2 
2 59.2 
3 58.1 
4 58.1 
5 57.. 
6 5U.6 
7 109.4 

O R I F  O I b  0.0567 CM 

57.8 28.1 
57.4 25.7 
51.2 24.4 
57.1 23.0 
56.7 21.3 
56.2 lR.9 
55.6 16.0 
55.2. 14.3 
55.’ 13.6 
5 4 . Y  13.3 

14.362 
1 Q6.356 
Hb.183 
64.MlM 
94.164 

W 71.622 
1.355 
0.988 
0.437 
0.91- 

0.211 
5.313 
5.61) 
5.111 

-. - 
8 128.4 
9 131.3 

10 13u.7 

u;noo145 
0.000129 
0.000222 

O;OOU99 
0.00097 
0.00097 

l a - I  



5 T A  TU8E WALL MIXTURE STATIC MIXTURE OUALITY MlXTllRE REYNOLDS STERMAN HEbT FLUX t x D  n-T E X P ~ F P ~ O  Exo/c,-r 
NO TEMP SAT TEMP PRESSURF DENSITY VAP/MIX ENTnbLPY NUMRER PARbMETER b l  WALL CnEF n-r coEc *-I ~ U C F  
- K  K MM HG G/CM3 - JIG W/CM2 #/CMZ-K - 
RUN NO 134 ORIF D I P  0.0567 CM FLOU RATE 2.89 G/S LIQ TEMP 01.8 K LIR PRESS 3.08 A T M  C A R T  HTU PWP 0.000 L, 

1 335.7 
2 59.6 
3 57.5 
4 58.6 
5 57.7 
6 59.0 
7 130.5 
L) 155.0 
9 165.0 
10 172.4 

57.9 28.8 0.000631 0.354 52.19 65895 0.05413 9.194 0.03310 **eo*** 14.470 
57.3 25.1 0.000471 0.417 66.91 66434 0.00334 0.670 0.28959 ***os** 90.061 
57.0 23.2 0.000435 0.421 67.48 66702 0.00152 0.308 0.63454 a****** 195.673 
56.7 21.4 0.000400 0.424 67.75 67029 0.00145 0.295 0.15841 ****e** 48.1122 
56.1 18.2 0*000339 0.429 68.16 67626 0.00144 0.799 0.179R9 ***or+** 55.147 
55.4 15.2 O.OOOP81 0.438 69.62 61317 0.00142 0.700 O.OB2bO 0***0** 25.121 
54.5 11.9 U.000211 0.462 74.42 69234 0.00133 0.297 0.00391 7.149 1 .2HO 

0.949 9.7 0.0001b8 0 . 4 8 3  713.51 69961 0.00127 0.297 U.00292 4.643 53.8 
53.4 R s R  0.000150 0.494 80.28 70341 0.00124 6.7YR 0.00267 4 . 0 ~ 3  0.1164 
53.3 8.4 O.OOol48 0.498 R1.06 70509 0.00121 0.294 (1.00247 3.652 0.799 

RUN NO i m  O R I C  D X A  0.0517 CM FLOY RATE 2.89 w s  L I B  TEMP 81.7 K 1x0 PRESS 3.09 A T M  C A R T  HTFI P Y R  0.000 w 

1 
2 
3 
4 
5 
6 
7 
8 
9 

30 

333.5 
59.9 
57.5 
58.6 
58.0 
59.4 

143.4 
172.7 
184.3 
191.4 

57.9 
57.3 
57.0 
56.7 
56.1 
55.4 
54.5 
53.8 
53.4 
53.3 

28.7 
25.0 
23.2 
23 - 3  

15.1 
11.8 

9 *7 

fl.* 

ia.1 

8.8 

0.000630 
0.000469 
0.000433 
0.000398 
0.000337 
0.000278 
0.000208 
0.000 165 
0.000146 
0.000139 

0 . 3 5 4  
0.418 
0.422 
0.425 
0.431 
0.441 
0.468 
0.492 

0.509 
0 . 5 0 4  

52.17 
67.08 
67.71 
60.03 
60.56 
70.29 
75.91 
80.75 

83.83 
132.88 

65899 
66436 
66703 
67030 
67625 
68315 
69230 
69956 
7 0 3 3 4  
70502 

0.05470 
0.00351 
0.00 172 
0.00 164 
0.00163 
0.00160 
0.00149 
0.00141 
0.0013H 
0.00 134 

9.290 
0.705 
0.749 
0.335 
0.339 
0.340 
0.337 
0.737 
0.337 
0.333 

0.03371 
U.27140 

U.17414 
0.1 7777 
0.0857H 
0.00379 
0.002R4 
0.0025q 
0.00241 

0. 6n I 85 

YU*U*** 

I* * Y 0 0 * 
****,(1(.0 

*o*.*** 
* * * * * Y O  
Y 0 0 0 u Y e 

6,564 
4.217 
6.703 
3.365 

RUN NO 176 O R I F  D I P  0.0567 CM FLOW LATE 2.89 G/S L I P  TEMP d1.R K L I O  PRES5 3.09 ATM CAP1 HTU PwP O.Oon k 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 

336.8 
60.4 
57.7 
58.5 
58.4 
59.9 

192.3 
204.6 

156.4 

211.1 

58.1: 
57.4 
57.1 
56.8 
56.2 
55.5 
54.5 
53.8 
53.5 
53.3 

29.0 
25.9 
23.9 
22.0 
18.5 
15.5 
i2.n 
9.8 
8.8 
8.4 

0.000654 
0.000485 
0.000446 
0.000408 
0.000343 
0.000282 
0.000908 
0.000162 
0.000144 
0.0001 36 

RUN NO 137 O R l F  014 0.0567 CM FLOW RATE 2. 

1 337.0 58.1 3 i .5  0.000662 
2 61.0 57.5 26.2 0.000487 
3 5M.0 57.2 24.1 0.000445 
4 58.4 5 6 . 8  21.9 0.00040* 
5 58.8 56.1 18.2 0.000335 
6 72.1 55.4 15.2 0.000273 
7 1 ~ 3 . 2  54.4 11.6 0.000197 
8 228.9 53.6 9.3 0.000150 

10 251.3 53.1 7.9 0.000123 
9 243.4 53.3 n.3 a.ooo131 

RUN NO 138 

1 337.9 
2 61.6 
3 58.3 
4 58.6 
5 59.P 
6 95.1 

0 260.9 
9 277.0 

7 204.1 

I O  281.6 

RUN NO 140 

1 336.3 
2 61.0 
3 59.2 
4 61.4 
5 67.4 
6 189.5 
7 257.1 
8 32b.9 
9 337.5 

10 323.5 

O R I C  D I h  0.0567 CM 

58.2 31.2 
57.8 26.7 
57.6 24.5 
56.9 22.3 
56.2 1R.5 
55.4 15.4 
54.5 11.8 
53.7 9.3 
53.3 R.3 
53.1 7.9 

FLOW RATE 2 ,  

0.000681 
0.000498 
0.000454 
0 e 0004 12 
0.000339 
0.000275 
0.000 195 
0.000147 
0.000128 
0 . D O 0 1  20 

O R I F  D l b  0.0567 CM FLOW R A T E  7 ,  

58.3 32.2 0,000705 
57.7 27.5 0.000513 
57.3 25.2 0.000465 
57.0 22.9 11.000420 
56.2 18.9 0.000343 
55.5 15.7 (1.000215 
54.5 11.9 0.000191 
53.7 9.4 0.0001*0 
53.3 a.4 o.oooi21 
53. I 7.9 0.000113 

0.353 
0.417 
0.422 
0.425 
0.432 
0.444 
0.475 
0.502 
0.515 
0.521 

,L)9 G / S  

0.355 
0.420 
0.425 
0.429 
0.437 
0.451 
0.488 
0.521 
0.536 
0.542 

,89 Q/S 

0.353 
0.418 
0.424 
0.428 
0.437 
0.453 
0.496 
0.533 
0.550 
0 * 558 

.a9 G/S 

0.352 
0.418 
0.424 
0.429 
0.440 
0.400 
0.515 
0.562 
0.643 
0 592 

52.23 
67.11 
67 82 
6R.21 
6R.87 
70.95 
77.52 
R3.19 
R5.70 
86.81 

65747 
h6310 
66594 
669113 
67550 
611240 
691 76 
69921 
70321 
704Y6 

L I Q  TEMP 82.1 I( L I R  

52.87 65673 
b7.86 66265 
68.68 66572 
69.18 66919 
70.03 67600 
72.66 68306 
R0.71 69290 
87.45 70116 
90.35 70520 
91.58 70699 

0 . 0 5 4 3 1  
0.00377 
0.00195 
0.00187 

0.00180 
0.00167 
0.00157 
0 -00153 
0.00149 

0. oo ie5  

L I Q  TEMP 

52.44 
67.55 
68.47 
69.08 
70.14 
73.27 
87. 68  
90.60 
94.03 
95.50 

R1.R K LIR 6 

65590 
66184 
66502 
66R47 
67552 
6R258 
69254 
70098 
7051 1 
70694 

PRESS 3.09 

0.05398 
0.00416 
0.00234 
0.00226 
0.00223 
0.0021 6 
0.00197 
0.001 84 
0.001 78 
0.00173 

'RES5 3.09 

0.05439 
0,00451 

0.00209 
0.00257 
0.00244 
0.00222 
0 . 0 o r 0 5  
0.00197 
0.00192 

0.01124~ 

L I O  TEMP 81.8 K LIO PRESS 3.09 

52.37 65467 0.05413 
67.58 66064 U.OI,blfl 
6R.71 66399 0.00339 
69.53 66740 U.00326 
71.02 67480 0.00328 
75.17 64185 U.00299 
87.33 69200 U.00269 
97.66 7 0 0 6 ~  0.00243 

102.13 70495 0.0U232 
104.09 70685 0.00230 

9.205 
b ,756 
0.395 
0.782 
0.384 
0.386 

0.382 

(1.377 

o. 382 

0.382 

0,03302 
0.25562 
0 . 7 0 9 0 R  
0.21930 
0.169q4 
0.087U9 
0.00375 
(1.00276 
0.00253 
0.00239 

A T M  C A R T  nTR PUP 

9.202 0.03299 
O.R39 0.23544 
0.47R 0.55833 
0.467 0.29577 
0.469 u.17249 
0.469 0.02612 
0.465 6.003hl 
0.464 0.n0265 
0.464 0.002*4 
0.456 0.00230 

ATM CART HTP PwR 

9.209 0.03293 

0.545 u.50749 
0.906 0.22367 

0.534 0.30062 
0.541 u.ir775 
0.534 U.Ol3r5 
Us532 6.00355 
0 a 52Y u. 00255 
0.528 0.00236 
0.521 O.UO22R 

b l M  C A P 1  -19 Pw9 

9.132 0.03246 
l.nU0 b.IU439 
0.692 U.777?6 
U.674 0.152Rh 
0 . 6 9 4  U.06215 
U.565 0.00519 
0.66Y 0.00339 
0.661 B . a o i a ?  
0 . 6 5 8  U.00231 
u.hb5 0.002*6 

14.731 
644.342 

2n9.865 
53.572 
54.365 
75.962 

1.241 
0.921 
11.131 
0.176 

14.444 
79.5G1 

?)* . I43 
57.360 
51.864 
76.276 

1.230 

O.dl l  
0.763 

0.894 

14.351 
72.900 

170.731 
uu.134 
57.258 

8.565 
l.lM2 
0.852 
0.776 
0 . 1 1 0  

14.391 
69.400 

155.57b 
91.154 
53.849 

4.252 
1.162 
0.817 

0 .  1 1 4  
o.rb* 

14.372 
50.53** 
115.60' 

44, I r r H  
in.y% 

1.161 
1.101 
0.161 
I I .  ( I  I 
U. 145 

C? 



ST4 TURE WILL MTXTUUE STATIC MIXTURE WUbLITY MIXTURE REYNOLDS STFRMbN HEAT FLUX CXP H-T EXPlFPSP EXP/S-l 
SbT ILYP PRESSURE DENSITY VbP/MIX ENTHALPY NUMBER PPRAMETER A T  W4LL COEF t4-T COEF ti-1 COEF YO TEMP 

- K  K MM HG G/CM3 - 
OQIF O I b  F.0567 CM FLOU RATE 2.89 G / 5  

J /G  W/CH2 W/CMz-K - 
L I O  TEMP 81.8 K L I O  PRESS 3.09 ATM CART HTR PWR 0.000 b RUN NO 141 

1 336.3 
2 62.9 
3 59.1 

5 6S.0 
6 177.6 
7 236.5 

9 323.3 
1 0  30Z.8 

4 61.0 

n 30u.2 

58.3 31.R 0.000697 

57.3 25.S 0.000462 
5b.9 22.7 U . 0 0 0 4 1 8  
56.2 18.7 0.000342 
55.5 15.5 0.000275 
54.5 11.9 0.000192 
53.7 0.4 0.000142 
53.3 R.4 0.000123 
53. I 7.9 0.000115 

57.6 27.2 o.oooson 
0.352 
0.417 
0.423 
0.028 
0 . 4 3 8  
0.457 
0.508 
0.552 
0.572 
0.501 

52.27 65512 0.05387 9.087 
67.34 66108 0.00498 0.997 
68.41 66437 0.00310 0.647 
69.16 66780 0.00306 0.630 
70.52 61506 0*00308 0.650 
74.36 68212 0.00282 0.622 
85.65 69219 0.00255 0.627 
95.25 70078 0.09232 U.621 
99.41 70500 O.OOC21 0.615 

101.24 70687 0.00L21 0.627 

0.03260 ****e** 
0.19447 ****a** 
0.36612 * * *e** *  
0.15533 e****** 
0.06668 ******* 
0.00509 ***e*** 
0.00344 4.602 
0.00244 2.668 
0.00228 2.406 
0.00246 2.699 

14.308 
60.653 

112.435 
41.602 
20.402 

1.730 
1.124 
0.772 
0.708 
0.753 

OUIF O I A  P.0567 CM FLOW RATE 2.89 G / 5  L I O  TEMP M1.4 K L IO PRESS 3.09 ATH CART H T R  PUR 0.000 w 

52.14 65803 0.05654 9.582 0 .0913~  * * o w * *  
67.26 h6385 0.00271 0.546 0.16570 ****a** 
67.83 66675 0,00215 0.436 0 . 3 1 2 1 ~  ****wI 
68.27 67026 0.00207 0.425 0.17377 * * * * * *e  
69.00 67668 0.00205 0.427 0.17504 o + * w o *  
71.32 68375 0.00~?00 0.429 u.07641 * * *e** *  
78.56 69338 0.00103 0.425 0.00365 5.873 

h7.22 70527 0.00165 0.421 0.00241 3.119 
88-31  70700 0.00168 0.432 0.00263 3.523 

84.62 70138 0.00172 0.425 0 . 0 0 2 6 ~  3.655 

L I O  TEMP 8210 K L I O  PRESS 3.09 A T M  C A R T  HTR PWR 0.000 w 

52.78 65983 0.05379 9.214 0.03211 ******* 
67.43 66500 0,00303 0.612 0,31709 * * * o w *  
b7.90 66765 0.00115 0.233 0.19321 ******* 
68.06 67086 0.00112 0.230 0.17269 * * * * *eo  

69.23 68349 o.00110 0.731 0,07075 * o w * * *  

76.59 70333 0.00~98 0.729 0.00273 4.707 

68.28 67659 0.00111 0.731 0.11393 ******* 

72.62 69253 0.00104 0.230 0.00402 8.176 
75.44 69963 0.00101 0.230 0.002YR 5.331 

77.10 70497 0.00101 0.236 0.00285 4.945 

L IO  TEMP 82.3 K L I O  PRESS 3.09 ATH CbRT WTR PWR 0.000 Y 

53.29 66472 0.05332 9.269 0.03391 9***0*0 

QUhl NO 142 

1 162.8 
2 60.6 
3 5 H . 4  
4 59.1 
5 5H.5 
b 60.9 
7 170.8 
8 212.1 
9 22R.0 

10 1 1 7 . 6  

QUW NO 143 

1 339.4 

58.n 
57.4 
57.c 
56. T 
56.4 
55.3 
54.4 
53.b 
53.3 
53.1 

29.3 
25.3 
23.3 
21 ,? 
17.8 
14.0 
11.9 
9.2 
R.3 
7.9 

0.000643 0.353 

0.000435 0.422 
0.000397 0.426 
0.000331 0 . 4 3 3  
0.000271 0.446 

0.000152 0.510 
0.000134 0.523 
0.000126 0.529 

11.000474 0.418 

0.00019(1 0.480 

'36.854 
51 .bOO 
96.116 
53.410 
53.406 
1 3 . 0 4 3  

1.201 
0.86Y 
0.775 
0.834 

ORIF o i a  0.0567 CM FLOW R A T E  ?.H9 G/S 

57.8 2P.1 0.000612 0.357 14.238 
08.138 
59.472 
53.034 
56.293 
21 -569 

1.307 
0.968 
0.865 
0.918 

2 59.7 57.2 24.5 U.000458 0.420 
3 58.2 5 7 . .  22.8 0.000424 0.423 
4 58.0 56.6 21.0 0.000391 0.426 

55.3 15.0 0.000278 0.437 
5 57.3 56 .<  17.9 o.000334 0.430 
6 5H.6 
7 111.5 
8 130.9 
9 137.3 

10 13b.3 

54.5 11.7 O.UO0213 0.455 
53.8 9.7 0.000171 0.471 
53.4 8.R 0.000154 0.479 
53.3 8.4 O.OU0146 0.402 

ORlF D I P  0.0567 CM FLOW RATE 2.84 G / S  

57.3 24.7 0.000536 0.362 

XUhl YO 144 

1 330.6 
2 58.8 
3 57.9 
4 57.7 
5 57.2 
6 58.1 
7 79.0 
8 111.3 
9 113.b 

I O  107.2 

14.635 
H3,112 
uo.571 
36.116 
35.635 
17.869 
2.287 
1.013 
0.964 
1.108 

56.8 21.7 0.000405 0.424 67.82 66954 0;00268 0.547 Oi26963 
56.5 20.2 0.000377 0.427 68.18 67224 0.00090 0.184 0.13226 
56.2 1R.H 0.000350 0.429 61.23 67495 0.00088 0.181 0.11785 
55.6 16.2 0*000302 0.432 
55.*1 13.6 0.000254 0.437 
54.2 10.8 O.OOOlY8 0.450 

9.0 0.000163 0.462 
r3'5 53.2 R.2 0.000148 0.467 
53. I 7.H 0.000141 0.469 

68.24 68059 0.00087 0.182 0.11639 
68.71 68689 O.OOC86 0.182 0.05842 
70.86 69566 0 . 0 0 ~ 8 3  0.182 0.00730 
72.52 70255 0.000R1 0.181 0.00312 
73.10 70581 0.00019 0.180 U.00298 
7 3 . 3 4  70725 0.000R2 0.187 0,00346 

L I P  TEMP BC.3 I( L l f l  PRFSS 1.71 A T M  C4RT HTR PWR 

47.91 102008 0.04951 12.251 0.04544 

O Q ~ F  D l 4  0.OA31 CM I 

59.5 42.9 
59.2 39.3 
59.r 3 1 . h  

58.4 32.6 
57.9 29.0 
57.2 24.6 0.000449 0.431 
56.8 21.9 0.000379 0.458 
56.6 213.0 0.000351 0.472 
56.5 26.4 0.000339 0.479 

58.8 35.8 

'LOW R4TE 4.50 G/S 

0.000991 0.327 

UUN VO 8 4 3  

I 326.8 

0.000 w 
(I * 0 0 * * 0 

1)*.*,*0 

****(I.* 

01)0'1**0 

******a 
(I*(L**oo 

4.203 
3.516 
3.208 
2.6bO 

14.519 
42.bOZ 

613.3'32 
102.952 
79.685 

2.L87 
0.921 
0.191 
0,733 
0.634 

2 63.R 

4 59.9 

6 110.2 

j 59.2 

5 59.8 

0.000787 0.319 60.20 102526 0.00295 0.R50 0.18532 
0.000748 0.383 6U.84 10P785 0.00170 0.511 2.70546 
U.OOOT10 0.305 61.22 103102 U.00171 0,499 0.45529 
O.OOOb42 0.391 bl .96 103674 U.00172 0.511 0.35507 
0.000559 0.402 63.96 104368 0.00163 0.499 0,00954 

7 1no.5 

i n  22H.R 

8 205.7 
V 215.0 

QUN VO 216 

70.14 105362 0.00152 0.499 0.00377 
76.21 106042 0.00143 0.49'3 0.00335 
79.41 106353 0.00139 0.501 0.00316 
80.95 I06485 0.00130 0.473 0.00274 

L I O  TEMP 80.8 K L l f l  PUESS 1.71 bTM C4RT HTQ PWR 

48.04 101755 0.04Y98 12.344 0.04602 
60.56 10?322 0.00316 0.909 0.18830 
61.18 1Q26U4 0.00199 0.579 1.34505 
61.62 102912 0.00193 0.565 0.40374 
62.47 103537 0.00194 0.578 o . i o 0 ~ 2  

71.73 105305 o.oo16n 0 . 5 6 0  u.00373 

Q.17 106343 0.00153 0.562 0.00309 

64.75 104264 0.00181 0.558 0,00673 

7R.57 106019 0.00157 0.960 0.00321 

R3.90  10648U U.00141 U.526 (1.00264 

OUIF OI4'fl.OR31 CM FLOW RATE 6.58 G / 5  

59.7 44.7 0.001n31 0.326 1 
2 
3 
c 
5 
b 
I 
I4 
9 

1' 

325.6 
64.1 
5Y.h 
hV.3  
69.P 

146.P 
Zb't.5 
231.Q 
2 3 H . 5  
256.1 

14.691 
59.3 40.8 0.000R13 0.380 
59.1 38.4 0.00076v 0 . 3 0 3  
58.9 36.9 O.OU0727 0.386 
58.5 33.4 0.000653 0.392 
5f3. 29.4 0.000563 0.405 

43.226 
304.371 

91,103 
24.530 

1.362 
0.910 
0 . 7 5 4  
0.712 
O.bU5 

57.3 24.0 0.000446 0.437 
5 6 . 8  22.13 11.000373 0 . 4 6 7  
5b.6 20.9  o . o o u 3 ~ 3  0.4~3 
5h.5 20.4 u.000331 0.091 



.L M1XTUI)F 
SDT TtMP 
K 

O U I F  D I P  n 

59.8 
59.4 
59.2 
59.r 
58.5 
5H.81 
57.3 
56.8 
56.h 
56.3 

STATIC MIXTUOE WJALITY MIXTIIRE REYNOLOF 
PUFSSIJRE OENSI T Y  VAPlMIX ENTHALPY NUMREW 
MM HG G / L M 3  - J / O  

. O R 3 1  CM FLOW RATF 4.5H G / 5  L I Q  TEMP MO.8 K L I O  

45.5 0.0Olil51 0.325 47.89 101643 
41.4 OS000R?7 0.378 60.35 102231 
39.4 U.OOO7M1 0.382 61.01 102524 
37.3 O.OQ073k 0.7R6 61.51 102827 
33.7 O,OOO66(r 0.392 62.47 103477 
2996 0.000566 0.406 65.00 104221 

22.1 U.000768 0.414 (10.24 106009 
20.9 0.000138 0.491 84.20 104338 
20.0 0.000325 0.500 86.10 10h47R 

25.0 0 . 0 0 0 4 4 4  0.441 72.70 105279 

STERMDN HEAT FLLIX EXP H-T 
PARAMFTER A 1  WALL COEF 

W/CM2 W/CMd-K 

E X P l F P S P  
H-T COEF 

EYP/S-T 
n-T COEF 

PRESS 1.71 

0,04963 
0.00334 
0,00219 
0.00214 
0.00L13 
0.00198 
0.00183 
0.00170 
0.00164 
0.00151 

LTM CART 

12.215 
0.959 
0.636 
0.627 
0.634 
O.hlO 
0.616 
0.614 
0.616 
0.577 

HTR PUR 

0.04643 
0.18813 
1.09680 
0.72556 
0.04806 
0.00529 

dlJN NO d45  

1 322.9 
Z 6A.5 
3 59.8 
4 60.9 
5 71.7 
6 173.5 
7 215.R 
8 252.7 
9 250.3 
11 275.7 

0.000 Y 

*****.(I 

* * 0 * * 44 * 
****oo* 
* 0.0 * * . 
ooooo*o 
(I * 0 * 0 0 * 

4.057 
2.906 
2,766 
2.289 

10.707 
43.301 

248.673 
73.626 
10.Y76 

1.330 
0.945 
0.735 
0. b97 
0.600 

0.00388 
0.00313 
0.00304 
0.00263 

O R I F  O l A  n.OR31 CM FLOW HATE'4.58 G/S LlQ TEMP 80.9 K L I n  PRESS 1.70 ATM CART HTR PWR RUhl UO 1 4 6  

I 32o.n 59.9 
59.4 
59.2 
59.I 
58.5 
5d.>' 
57.3 
5h.b 
56.h 
56.5 

46.1 
41.9 
39.R 
37.t 
3 4 . n  
29.8 
2s. I 
22.1 
20.9 
26.9 

0 a00 1062 
0.000835 
0.000788 
0.000743 
U.000662 
0.000565 
0 .0004~1  
0.000362 
0.000732 
U.00031Y 

0.325 
0.379 
0.303 
0.386 

0 . 4 0 8  
0.446 
0.4R2 
0.501 

n.393 

11.510 

4 R . 0 3  
60.44 
61.16 
h1.73 
62.82 
65.53 
73.97 
H2.21 
R6.52 
PH.60 

101560 
107164 
102465 
102767 
103432 
104194 
105261 
106002 
106335 
106477 

0.04923 
0.00351 
0.00240 
0.00L51 
0.00222 
0.0021 5 
U.00197 
0.001R2 
0.00175 
0 ~ 0 0 1 6 2  

12.124 
1.006 
0.696 
0.734 
0.662 
0.667 
O.h'!O 
0.667 
0.669 
0.629 

0.04661 
0.16061 
U.R2007 
0.26947 
0.01126 
0,00493 
0.00377 
0.00305 
0.00296 
0.00264 

14.734 
37.019 

1e5.825 
60.930 

2.750 
1.252 
0.018 
0.712 
0.674 
0.595 

2 66.7  
3 60.1 
4 61.7 
5 117.4 
6.  191.7 

fl 274.9 
9 283.0 

7 235.0 

i n  2 w . n  

3.741 
2.618 
2.553 
2.207 

f l Q I F  D l A  0.0831 CM FLOW @ATE 4 - 5 8  G / S  L I O  TEMP 80.8 K LIO PRESS 1.70 ATM CART HTR PUR QUhl NO 247 

I 324.8 59.7 44.1 0.001020 0.326 47.92 
60.19 
60.81 

W.17 
64.42 
71 - 4 8  
78.40 

83.79 

6 1 . 2 ~  

~7.03 

10 TEMP 

47.77 
59.97 
60.30 
60.47 
60.78 
61.71 
64.79 
67.84 
69.46 
70.26 

101R40 
101391 
102664 

1 0 3 5 8 4  
104299 
105325 
106027 
106347 
106483 

102976 

0.04943 
0.00318 
0.00204 
0.00210 
0.001R9 
0 .OO 183 
0.00171 
0.00159 
0.00153 
0.00144 

12.188 
0.911 
0.502 
O.hI3 
0.561 
0.562 
0.566 
0 e 565 
Us563 
0.539 

ATM CART 

12.322 
0.615 
U.280 
0.267 
0.267 
0.767 
0.?65 
0.?66 
0.?66 
0.259 

0.04597 
U.16351 
0.RhYhl 
U.17760 
0.01185 
0.00486 
0.00381 
0.00320 
0.00289 
0.00273 

H T R  PwR 

0.04571 
U.OAZHR 
U.12922 
0.21377 
O * * * V Y *  

0.06646 
0.00433 
O.003hl 
0 . 0 0 A 4 4  
0.00311 

14.571 
37.700 

197.660 
40.336 

2.869 
1 e229 
0.931 
0.754 
0.a70 
0.627 

1 64 .8  
3 59.8 
4 h7.7 
s 105.R 
6 117.7 
7 205.8 
H 233.5 
9 251.3 
10 253.7 

59.3 
59.1 
58.9 
5H.Z 
58.4 
57.3 
56.d 
56.b 
56.5 

4n.3 
3 8 . 4  
36.4 
33.1 
29.') 
24.8 
22.0 
20.9 
26.4 

U.000806 
0.000764 
0.000723 
0.000621 
0.0110562 
0.000446 
0.0001~3 
U.000344 
0.000331 

0.378 
0.3H2 
0.385 

0 e404 
U.436 
0,467 
0.4R3 
0 . 4 9 0  

0.391 

4.094 
3.131 
2.617 
2.513 

OQIF o I A  n.0831 CM FLOw RATF 4 . 5 R  G/S L I  80.7 K L I n  

102347 
l02M06 
103081 
103357 
101858 

105439 
106074 
106368 
106493 

lo4508 

PRESS 1.70 

0.04966 
0.00214 
0.00U97 
O.OOU92 
O.OOU91 
0.0OU89 
O . O O r J R 5  
O.OUU82 
O.OOU81 
0.00078 

QUN hfl 248 

1 328.9 
2 66.4 

4 59.8 
5 58.7 
6 61.8 
7 l l U . 4  
M 130.4 
9 134.1 

3 61.0 

69 .3  
59., 
58 .U  
5H.b 
58.3 
57.d 
57.2 
56.6 
56.6 
56.5 

40.6 
37.q 
35.9 
34.4 
31.6 
2R.4 
20.7 
21.8 
2n.8 
20.4 

0.000939 
0.00U752 
U.000719 
0.000hM7 
0.000630 
U.000560 
0.0U046b 
0.OU040U 

0.000373 
o.0003n3 

0.327 
0.379 
0.3R2 
0.3R3 
0.387 
0.393 

0.424 
0.431 
0.435 

11.409 

14,495 
19.189 
79.512 
48.617 

*(1(10*Y" 

14.984 
1 .Oh0 
U.857 
0.800 
0.130 19  13V.R 

QIIU YO 249 OQ1F f l IA  P .0831  C M  FLOw VAT€ 4.58 G / S  LI(3 TEMP 80.R K L I n  PRESS 1.70 ATM CART HTR PwR 

50.2 3 9 . R  0.000921 0.328 07.75 102461 0.04YO2 12.tHO 0.04443 
5R.Y 36.11 0.000742 0.379 59.78 102916 0.00d05 0.588 0.11559 
$0.7 35.4 0.000710 0.3R1 6O.OY 103177 O.OOU84 0.742 0.42501 

5 8 . 2  31.3 (I.OOO62h 0.386 60.47 101914 U.OOU78 U.228 *OS****  

51.2 ?4.? U.000469 0.405 63.79 105661 U.00074 0.227 0.00*6Q 
56.d 2 1 . A  U . 0 0 0 4 1 3  0 . 4 1 8  66.36 106081 0.00071 0.727 0.00366 

5 b . 5  2n.r U.UU037Q 0.428 6R.38 106404 0.06C6H U s 2 2 0  0.00320 

5a.5 33.9 0.000680 0.3~3 60.23 103439 u . 0 0 ~ 7 8  0.227 0.41187 

57.8 ~ R . P  O . O U U ~ ~ Y  n.391 61.23 104550 u .00~77  0.229 0.11126 

5b.h 2n.n O . O U O W Y  0.424 67.71 106371 o.00~70 0.228 u.00355 

14.106 
26.bIO 
96.909 
03.713 

.,,e9*ee 

I 333.3 
2 6r.O 
3 59.7 
4 50.1 
5 5P.P 
h 59.8 
7 105.6 
h I l c . 8  
Y 12(..U 

1 3  12q.4 

4uhl NO 251 

I 33e.o 
d h e . 4  
3 '9.4 
tJ 5Y.L 
5 95.3 
b 162.5 
r 191.4 
(1 Z O r . 4  
v 2la.6 

1') 22Q.Q 

25.088 
3.117 
0.869 
0 . 6 3 4  
0.152 

7.27e 
s.201 
4.913 
4.355 

OQIF Q l A  n.OR31 CU FLOW UATE 4.65  G / S  L I O  TEMP 79.5 K L I O  PRESS 1.65 ATM CART HTQ PkR 

59.0 
59.1 
5M.H 
58. -  
5 i . n  
57.1 
6b.2 
55.3 
55.2 
55.1 

43.6 
38.7 
35.6 
33.0 
1 8 . 4  

1R.H 
15.6 
10.7 
13.6 

23.a  

n.312 
0.?62 
O.3Fh 
0.370 
0 * 375 
0.385 

0 . 4 3 3  
0.443 
0.447 

n.411 

44.51 
56.01 
56.50 
56.81 
57.34 
58.86 
63.83 
68-30 
70.37 
71.30 

103349 
100130 
104585 
105065 
10'976 
107018 
108473 
109607 
1 I P149 
110390 

0.04824 
0.00302 
0.00175 
U.00181 
0.00164 
U.0015R 
0 .00149 
0.00 142 
0 -00 139 
0.00134 

11.570 

0.494 
0.516 
0.474 
0.471 
0.475 
0.475 
0.477 
0 . 4 6 3  

0.a41 
0.04145 
0.15827 
0.51254 
0.37033 
0.01267 
0.00447 
0.00357 
0.00310 
U.00299 
0.00265 

13.622 
37.398 

189.123 
e5.925 
3.110 
1.161 
0.892 
0.769 
0.733 
0. 649 

c9 



STA TURh W41L MIXTURE STATIC MIXTURE UUALTTY MIXTURE REYNOLDS STEYMAN HEAT FLUX EXP H-T EXP/FPSP EXDIF-1  
NO TEMP S A T  i E M r  PRFSSIIRP DENSITY V A P ~ M I Y  ENTHALPY NUMREY PAWMETER & T  WALL COEF n-r  COEF H-T COEF 
- u  K MM HG G/CM3 - J I G  W/CM2 W/CHZ-K - 
RUN YO 792 

1 343.7 
d 65.7 
1 5Y.4 
4 60.2 
5 113.6 
6 17R.1 
7 214.4 
8 235.4 
9 238.1 

10 252.9 

RUN NO 253 

1 347.7 
2 66.2 
3 59.8 
4 bO.6 
5 118.8 
6 1’41.6 
7 833.9 
8 263.7 

10 277.0 
9 264.4 

I)UN NO 254 

1 347.5 
2 65.9 
3 60.2 
4 61.3 
5 132.R 
6 205.4 
7 253.4 
M 283.2 
9 283.9 

10 294.4 

RUN NO 255 

1 345.9 
2 64.6 
3 59.9 
4 hl.9 

6 159.3 
7 182.1 
8 702.6 
P 221.5 

I C  223.5 

5 134.3 

RUN NO 2<6 

1 343.7 
2 65.0 
3 59.R 
4 60.R 
5 5 9 . R  
h 136.8 
7 169.3 
d 1H8.0 
9 190.1 

i o  210.4 

UUN NO ?<7 

I 341.2 
2 63.7 
3 5v.7 
* 60.7 
5 58.R 
6 12u.2 
7 157.3 

1” 193.1 

R 172.q 
V 179.6 

0R1F n I A  0.0431 CM FLOU RATE 4.65 G / S  L ? Q  TEMP 79.6 K L I O  

59.7 44.8 0.001072 0.314 45.07 103179 

58.Y 36.4 0.000750 0.371 57.69 104444 
58.5 33.0 0.00069U 0.374 54.09 104948 

59.2 39.2 o.ooo~ii 0.367 57.13 103997 

5 7 . ~  28.4 0.000587 0.381 50.73 105881 
57.2 24.1 O.OOO~HA 0.392 60.52 106973 
56.2 19.Q 0.000360 0.421 66.32 108420 
55.5 15.7 0.OUO284 0.446 71.51 109581 
55.2 14.2 0.000253 0.457 73.92 110138 
55.1‘ 13.6 0.000240 0.462 75.01 110384 

O Q l F  o I A  0.0831 CM FLOW UATE 4.65 G / S  L I Q  TEMP 79.6 K L I Q  

59.8 45.7 0,001077 0.315 45.37 103123 
59.2 39.5 0.000Rl2 0.369 57.71 103953 
58.9 36.7 0.000750 0.373 50.34 1043913 
58.5 33.9 0.000689 6.377 W.80 104909 
57.Y 28.9 0 . 0 0 0 5 8 4  0.3R4 59.59 105850 
57.2 24.2 0.000479 0.397 61.73 106948 

55.5 15.7 0.000277 0.458 74-60 109573 
55.2 14.2 U.000246 0.471 77.4I 110134 
55.J 13.6 0.000233 0.477 78.73 110383 

56.2 19.0 o.00035* 0.430 64.51 1 0 ~ 4 0 3  

ORIF OIA 0.0831 CM FLOW RATE 4.65 G/S LIP TEMP 79.6 c LIQ 

59.9 46.3 0.001106 0.314 45.31 108954 
59.3 4 0 . 4  0.000831 0.368 57.65 103820 
59.0 37.4 01000765 0.372 5U.34  104258 
5H.6 34.5 0.000702 0.377 50.85 104792 

57.2 24.5 0.000403 0.398 62.13 100873 
56.3 19.2 0.000353 0.434 69.60 100349 

5 R . i ‘  29.3 a.0~0591 0 . 3 8 6  59.75 105754 

55,s 15.7 0.00027* 0.465 76.30 109546 
55.2 1 4 . 3  u.0002*2 0.479 79.41 lini22 
55.1 13.6 0.000229 0.496 80.83 110378 

ORIF O I A  P . t l 0 3 l  CM FLOW RATE 4.b5 G/5 L I Q  TEMP 79.5 K L I Q  

59.1 
59. I 
5R.8 
58.4 
57.8 
57.1 
56.1 
55.4 
55.r 
54.9 

4 4 . 3  
30.1 
35.8 

29.1 
23.5 
l(1.4 
15.1 
13.7 
13.1 

33.n 

0.001002 
O.OOORO2 
0.000740 
0.000681 
0.000577 
0.000476 
0.000357 

0.000253 
0.000240 

u.0002n3 

0.314 
0.366 
0.370 
0.373 
0.379 
0.388 
0.413 
0.434 
0 ~ 4 4 3  
0.447 

44.91 
56.83 
57.32 
57.61 
58.07 
59.54 
64.26 
64.41 
70.26 
71.08 

103254 
104082 
104555 
105065 
106038 
107114 
1085t13 
109788 
110340 
110631 

0 9 1 F  0 1 4  0.01331 CM FLOW RATE 4.65 G/S L I Q  TEMP 79.5 K L I O  

59.5 4 3 . 0  0.001033 0.314 44.78 103438 

G7. I 23.6 0.000480 0.386 59.08 107095 
5h.2 18.7 0.OUO3b5 0.409 63.42 10R507 

5 5 . 2  14.2 0.000764 0 . 4 3 8  69.11 110162 
55. t t  13.6 0.000251 0.442 69.93 110397 

55.5 19.5 O.OUOPY~ 0.429 67.32 109629 

09IF 0 1 4  O.OH31 CM FLOW UATE 4.65 G/S L I Q  TEMP 79.5 K L I f l  

59.5 
59. I 

5M. 1 
58.3 
57.7 
57.1 
56.2 
5 5 . 5  
55. I 
55.  ’ 

42.4 
37.3 
3 4 . k  
32.3 
27.9 
21.4 
18.5 
15.5 
14.1 
17.5 

0.001021 
0.0007no 

o.nooh70 
u.noo577 

o.no0767 

o.aao?bn 

0.OU07L4 

U.000479 

0.000PV7 

0.000255 

0.313 
0. 364 
0.368 
0.371 
0.376 
0 .3R4  
fl.40’5 
U ,  4?2 
0.430 
0.474 

44.62 
56 135 
56.76 
56.96 
57.30 
59.16 
62129 
65.72 
b7.29 
h8,OO 

103525 
1042H4 

105202 
106102 
107143 
IO8542 
109654 
110174 
110404 

104741 

PRESS 1.65 ATH CART HTR PUR 0.000 W 

0.05016 12.091 0.04257 ***00** 

0.00326 0.919 0.14033 ***o*** 
0.00198 0.566 0.97135 * * * * *e*  
0.00209 0.604 0.35262 * * *O** *  

0.00181 0.531 U.00954 O * * Q * * *  

0.00178 0.538 0.00445 * * * o w *  
0.00166 0.541 0.00342 3.915 
0.00156 0.540 0.00300 3.210 
0.00153 0.543 0.00297 3.150 
0.00147 0.587 0.00266 2.698 

PRFSS 1.65 ATM CART HTR PWR 0.000 W 

0.05085 12.295 0.04269 * * * * O * *  

0.00355 1.006 0.14399 Q**a**b 
0.00225 0.646 0.73533 * V O O Y U Y  

0.00206 U q h l O  0.01002 ***9***  

0.00637 0.689 0.73112 ***OW* 

0.00201 11.617 0.00459 ***o*** 
0.001116 0.620 0.00349 3.801 
0.00174 0.618 0.00297 2.954 
0.00170 0.621 0.00297 2.950 
0.00163 0.603 0.00271 2.600 

PRESS 1.65 ATM CART HTR PWR 0.000 W 

0.05074 12.230 0,04252 ***o*** 
0.00375 1.061 0.15976 * * *o* * *  
0.00244 0.6Y9 0.57276 *0004** 

0.00262 0.759 0.28320 * * * *e * *  
0.00222 0.657 0.0087~ oaaaeoo 
0.00218 0.671 0.00453 o * * o t * *  

0.00186 0.671 0.00295 2.R17 
O.OO1Rl 0.073 0.00294 2.011 
0.00174 0.656 0.00274 2.546 

0.a0200 0.673 0.00341 3.541 

PRESS 1.65 ATM CART HTR PWP 

0.04989 
0.00302 
0.00171 
0.00170 
0.00162 
0.00 154 
0,00146 
0.00138 
0.00135 
0.00132 

PRESS 1-65 

0.04969 
0.00287 
0.00 158 
0.00149 
0.00153 
0.00142 
0 -00135 
0.00129 
0.00127 
0.00122 

, PRESS 1.65 

0.04941 
0.00273 

0.00135 
0 .00138 
0.00130 
0.00124 
0.0011 8 
0.00117 
0.00 1 I 3  

0.0ai42 

12.015 
0 . R 5 0  
0.487 
0.487 
0.472 
0.461 
0.465 
0.465 
0.463 
0.459 

0.04198 
0.15903 
0.43679 
0.14062 
0.01779 
o.oou5o 
0.00369 
U.00316  
0.00278 
0.00272 

A T M  CART UTR PWR 

11.977 0.04215 
0.807 0.13409 
0.449 0.k2666 
0.426 U.17477 
0.445 0.22260 
0.424 Us00532 
0.428 0.00378 
0.428 0.00323 
0.429 0.00305 
0.419 0.00270 

ATM CART HTR PUR 

11.898 0.04224 
0.765 0.16202 
6.402 0.37680 
U.386 0.20535 
0.401 0.36117 
0 . 3 8 5  0.00609 
0.387 0.00383 
0.387 0.00330 
U.389 0,00313 
O.WI 0.00275 

1)0***** 

4,704 
3.715 
3.062 
L.91R 

0.000 Y 

(I 0 0 **(I u 
**o*oo* 

0 0 6 0 (I 0 +b 

*0***01) 

O * * O O Y *  

5.019 
3.965 
3.625 
3.041 

o a o I) o D 

0.000 w 
0 0 0 * u (I u 
*ooo**o 
.09*(100 

001)0*,0* 

*0(1*0** 

*I)***** 

5.249 
4.222 
3.894 
3.236 

13.813 
32.910 

223.81 0 
80.996 
2.370 
1.152 
0.863 
0.736 
0.717 
0.642 

13.827 
33,627 
I6H.588 
75.642 
2.486 
1.187 
0.874 
0.721 
0.707 
0.644 

13.785 
37.321 

64.767 
171 

2.208 
1.176 
0.855 
0.112 
0.697 
0.645 

13.646 
37.304 
101.035 
32.526 
4.259 
1.159 
0.928 
0,779 
0 . b 8 4  
0.066 

13.703 
31.540 
98.650 
40.436 
51.121 

1 . 3 4 8  
0.949 
0.796 
0.745 
0.661 

13.741 
38.103 
R7.540 
47.598 
43.104 

1.525 
U.9b0 
0.814 
0.766 
0.676 

c 10 



S l n  TURF u)41 
Ufl T C M P  
- I (  

W N  NO r '5R 

1 143.7 
3 64.6 
3 59.13 
0 59.9 
5 6H.h 
6 110.9 
7 147.1 

Y 164.4 
111 178.1 

H 16o.n 

QUN NO 259 

1 343.4 
2 63.6 
3 59.7 
4 59.9 
5 SH.4 
6 97.0 
7 146.2 
l3  1 5 0 . 4  
9 164.5 

10 177.0 

QUN NO 2 6 0  

1 346.2 
2 63.0 
3 59.6 
4 59.b 
5 5 H . 3  
6 C 4 . H  
7 137.6 
8 144.7 
9 148.9 
10 15V.7 

RUN NO C A I  

1 344.9 
2 65.6 
3 49.4 
4 5v.n 
5 58.P 
b 67.0 
7 118.0 
H 1 C P . 8  
Y 131.9 

1 0  l4G.2 

QUQ 010 2 6 2  

1 344.5 
2 64.6 
3 5q.1 
4 w.7 
2 57.7 
6 61.5 
7 9 O . P  
* 11.l.2 
9 113.0 

10 1IY.b  

4uJ"r wl 2 6 7  

1 740.2 
? 6 ? . *  
1 hM.R 
* 2P.b  
5 51 .4  
0 5h.C. 
7 ?E.V 
U 9 3 . 1  
v 96.4 
10 100.0 

ORIF QIA n.OH31 CM 

59.5 42.1 
48.9 37.7 
58.6 34.7 
5A.3 32.? 
57.7 27.7 
C17.li 27.3 
56.2 18.5 
55.5 15.5 
55.1 14.1 
55.  I 13.5 

0Q1F O I A  0.0831 CM 

S9.4 41 -4 
58.9 36.5 
58.6 34.1 
51.3  31.7 
57.7 27.4 
=.?. 23.0 
56. I 18.4 
55.4 15.4 
55.1 14.1 
5 5 . ~  13.5 

091F OIA n.0431 CM 

59.3 40.6 
58.B 35.9 
511.5 33.5 
58.2 31.? 
57.b 27.1) 
57. 2 22.H 
5 h . l  la.? 
55." 15.3 
55.1 14.0 
55. 13.5 

O R I F  ole n . 0 ~ 3 1  CM 

59.3 b n . 4  
5R.d 35.9 
58.5 33.5 
5 8 . 2  31.2 
57.6 27.0 
5I., 22.H 

O Q I F  I ) I A  n.0831 CU 

59.2 40.1 
FIR. I 35.4 
=.U.* 37.1 
he.; 3n.H 
5 7 . b  2 6 . 7  

56.1 1R. l  
55.* 16.1 
55. I 14.9 
55. ' 13.5 

2b.V 12.R 

MIXTURt QUALITY M l X T ' J R F  REYNOLDS 

(r/CMJ J I G  
' O E N ~ S T Y  VAP/MIX ENTHALPY NUMRFH 

FLOW HATF 4.65 G / S  L I Q  TEMP 79.9 )r L l r )  

0.001fl15 0.714 44.77 
0.000775 0.366 56.54 
U.000720 0.369 56.91 
U.000667 0.371 57.09 
0.00057* 0.376 57.36 

0.0003b0 0.402 61.69 
0 e 000QY9 0. O l U  64.66 

0.000258 0.428 66.63 

,o.n00419 0.383 w . 3 9  

0.0~0271 0.425 66.02 

103554 
104313 
104767 
105225 
106123 
107159 
10R554 

11017A 
1 1 0 ~ 6  

109661 

STERMAN HEAT FLUX EXP H-T 
PARAMFTEU A? WALL COEF 

W/CM2 W/CM?-U 

PUESS 1.65 ATM CAUT H T R  PWR 

0,04963 ll.S79 0.04272 
0.00259 0.729 0.13R09 
0.00129 0.766 0.30464 
0.00177 0.749 0.21701 

0.00117 U s 3 4 8  U.00645 
0.00112 0.350 U.00385 

0+00107 0.351 0.00319 
0.00103 0.344 U.00279 

0.0012s 0.761 0.40480 

o.ooion 0.750 0.00335 

E X P I F P S P  EXP/S-T 
H-T COEF H-T COEF 

0.000 w 

* * * *a * *  13.719 
******* 30.121 
***to*** 70.672 
* * *e * * *  50.21 7 
***I)*** 93.056 
*****(lo 1.601 
5.433 0.961 

4.1"7 0.711 
3.437 0.688 

4.460 0.026 

FLOW RATE 4.65 6/S L I Q  TEMP 19.4 K L 1 0  PRESS 1.65 A T M  CART HTR PWR 0.000 bt 

O.OOOq94 
U.00D759 
U.00070b 
0.000655 
u.000565 
0.000472 
0.000364 
0.000707 
U.0002hY 
0.000257 

0.315 
0 a 367 
0,370 
0.373 
0.377 
0.3R5 
0.404 
0.419 
P.476 
'0.429 

44.117 
5h.85 
57.22 
57.39 
57.65 
58. 62 
61.96 
64.94 
66.30 
66.93 

103669 
104429 
104871 
105316 
106209 
107221 
108599 
109692 
110192 
110413 

0.05046 
0.00259 
0.00128 
0.00121 
0.00123 
0. o n i  17 
0.00112 
0 .OOlOR 
0.00106 
0.00103 

12.216 
0.732 
0.764 
0.149 
0.359 
0.349 
0.350 
0 * 750 
0.752 
0 . 3 4 4  

0.04302 
0.15461 
0.72414 
0.21834 
0.46800 
0.00873 
0,003813 
0.00337 
0.00322 
0.00282 

13.959 
76,176 
74.969 
50.371 
107.661 
2.124 
0.968 
0. 029 
0.186 
0.692 

FLOW RATE 4.65 G / S  L I Q  TEMP 79.4 K L I O  PRESS 1.65 ATM CART HTR PWR 0.000 W 

U.000989 0.315 44.96 107697 0.05U73 12.701 0.04318 ******e 14.002 
U.OUO755 F.368 96.97 104458 0.00243 0.689 u.16458 ***e*** 38,425 
U.000702 0.371 57.30 104897 0.00111 0.716 0.30877 *Q*o*** 71.324 
0.000652 0.373 57.43 105339 0.00105 0.303 0.22648 * *a * * * *  52.202 
0.000563 0.377 57.60 106230 0.00105 0.306 0.45812 ****(I** 105,021 
U.000472 0.?84 50.35 107238 0.00103 0.30b 0,03923 ******* 9.u37 
0.0UU367 0.400 61-12 108610 O.OUU98 0.703 0,00397 5.926 0.983 
0.0003U1 0.413 63.54 IO9700 O.OOU95 0.304 0.00341 4.756 0.837 
0.000773 0.419 64.64 110196 0.00094 0.306 0,00326 4.461 0.!'47 
V.000262 0.422 65.14 110415 0.00092 0.700 0.00246 3.724 0.704 

FLOW PATE 4.65 G / S  L I Q  TEMP 79.4 I( L I Q  PRESS 1.65 ATM CART HTR PWR 0 .000  k 

0,000976 0.315 44.?9 163183 0.05028 12.180 0.04264 * * *e * * *  11.050 
O.OUO747 0.367 56.63 104545 O.OOC23 0.630 0.09315 a * * * * * *  21.90V 
0.000696 0.370 5h.92 104975 0,00095 0.711 U.71132 * *a * * * *  72.115 
0.000647 0.372 57.00 105407 0.000RR 0.252 0.32U13 * * * *e * *  73.969 
0.000561 0.375 57.07 106294 O.OOU88 U.254 0,67137 * * * *o**  154.494 
0.000472 0.381 57.59 107296 0.00UR6 0.253 0,02510 * * *e * * *  5.842 
0.000770 0.395 59.69 10P6*4 O.OOU82 U.?51 0.0040h 6.449 1.002 
O.OUO3U6 0.405 61.51 109722 0.00080 0,752 0.00343 5.OY9 0.844 
0.00027') 0.410 67.31 110207 O.OOU79 U.753 0.00329 4.1316 0.808 
0.000268 0.412 62.67 110422 0.00078 0.749 0.00292 4.064 0.721 

FLOW RATE 4.65 O/S L I B  TFMO 79.4 K LIR PRFSS 1.65 A T M  CART H T R  PwP 0 .000 II  

0.000977 0.315 
0.000748 F.366 
O.OOU698 0.369 
0.0006Q9 0.371 
u.000563 0.374 
0.0110475 0.379 
0.000375 0.3P9 
0.000312 0.397 
O.OOUZb6 0.400 
u . 0 0 0 2 ~ 5  0.402 

44.76 107783 

56.76 104975 
56.79 105407 
56.75 106294 
57.01 1072Y6 
513.34 108644 
59.44 109722 
599fl7 110207 
60.06 110422 

56.53 104545 
0.05U26 
0.00202 
0.00U74 
0.00~67 
0.00Ub7 
0.00U66 
0.0OU63 
0.00U62 
0.00062 
U.00061 

12.169 
0.568 
0.211 
0.191 
O.IY3 
0.192 
O.lY1 
0.191 
0.1v2 
U.IYO 

0.04266 O W ~ ~ O O  13.059 

0.33710 *Q***** 78.160 
0.36175 ***e*** ~3.698 
d.0646~ * w o o * + -  476.154 

0.011285 ****,(I** 19.>05 

0.04197 O**U*(IU 9.719 

0.00349 5.590 0.856 
0.00332 5.727 0.614 

0.00470 8.298 1.143 

0.00299 4.527 0.136 

FLOW RATE 4.b5 G / S  L I P  TEMP 79.7 I( L I B  PRESS 1.65 ATM CART H T R  PwR 0 .000  b 

o.ono9bs 0.314 44.54 103870 O.OSUIO 12.110 0.04250 e * * * * * *  13.834 
0.0U0741 0.365 56.Z1 104633 0.001135 0.520 0,11136 * *0 * * * *  76.183 
U.000692 0 . 3 6 8  5h.39 105053 0.00U54 U.152 0.42730 99.317 
0.000&*4 0.769 56.36 105476 O.OUu48 0.137 U.32861 * o o ~ y a o  76.280 
O.OU0560 0.372 56.23 106359 0.00~4H 0.139 Oooo**o (IO*++** oobo*** 
0.0~0474 0.37h 54.25  107354 u.OO~nfl u.139 0.08967 L I a o * * * y  20.177 
0.000778 0.183 56.91 108678 0.00047 6.138 0.0060S 11.768 1.4r4 
0.000318 0.389 57.38 1097'6 U.00U46 0.138 U.00366 6.723 0.892 

0.000PHL 0.391 57.55 110429 0.00045 U.137 U.00304  4.996 0.74V 
0.000?93 0.391 57.51 iiozie 0.00~46 0.138 0.00335 5.665 0.81~ 

C 11 



STA TURE WALL NIXTUQE STATIC MIXTURE UUALITY MIXTIJRt: REYNOLDS STERMAN NEAT FLUX EXP H-T EXP/FPSP EXP/Z-T 
NO TEMP SAT TEMP PRESSLlRF DENSITY VAPlMIX ENTHALPY NUMRER PARAMETER AT WALL COEF H-T COEF H-T COEF 
* u  U HM HG GlCM3 - J/G W/CM2 Y/CM2-U - 
RUN NO 764 O R I F  D I A  0.0831 CM FLOW RATF 4.65 R / S  L I Q  TEMP 79.4 K L I Q  PRESS 1.65 A T M  CART HTR PWR 0.000 W 

1 345.2 59.2 
2 h 3 . 8  58.1 
3 58.7 58.4 
4 58.b  58.1 
5 57.1 5 7 . b  
6 58.2 56.9 
7 71.0 56.1 
8 83.0 55.4 
9 Rb.3 55.1 

10 88.5 55.11 

39.9 
35.2 
33.n 
3n.7 
2b.6 
22.5 
18.1 
15.2 
14.0 
13.5 

0.000960 0.315 
0.000737 0.366 
0 ~ 0 0 9 6 8 9  0.368 
0.000641 0 . 3 6 9  
0.000559 0.372 
0.000474 0.375 
0.000380 0.381 
0.000321 0.384 
0.000296 0.386 
0.000285 0.386 

44.64 
56.26 
5 6 - 4 0  
56.35 
56.15 
56.03 
56.27 
56.35 
56.28 
56.23 

103899 
104662 
105079 
105499 
106380 
107374 
108689 
109753 
110222 
110431 

0.04996 
0.00173 
0.00U43 
0.00037 
0.00037 
0.00036 
0.00036 
0.00035 
0400035 
O.OOU35 

12.096 0.04230 ***e*** 13.758 
0.488 0.09599 e****** 82,572 
0.121 0.476R3 ***e*** 110.778 
0.105 0.40708 *a*eooo 96.467 
0.106 *r*rOo* O****UO OOP(IU*O 

0.106 0.08330 e*** * * *  19.325 
0.105 0100707 14.301 1.673 
0.105 0.00341 6.92* 0.921 
0.105 0.00339 5.992 0.1123 
0.105 0.00313 5.432 0.T63 

PUN NO Z C 5  O R I F  O I A  0.0831 CH FLOW HATE 4 . 4 0  G/S L I P  TEMP 79.5 K L I R  PRESS 1.53 ATM CART H I P  PWU 0.000 W 

1 346.6 59.4 41.4 0.000982 0.319 45.75 98278 0.05276 12.246 0.04264 ****e** 
2 62.1 58.7 35.5 0.00072* 0.375 58-68 99170 0.00296 O . R O 8  0,24251 ***a*** 
3 58.6 58.* 32.6 0.000662 0.379 58.92 99674 0.00157 0.435 2.33305 ***o**ib 
4 60.2 58.0 29.7 0.000602 0.382 59.12 100183 0.00148 0.414 0.19371 (I****** 

5 58.6 57.2 24.6 0.000499 0.387 59.37 101292 0.00148 0.420 0.30114 ******* 
6 63.2 56.5 2n.4 0.000410 0.396 60.57 102362 0.00145 0.421 0,06300 ****a** 
7 161.6 55.5 15.6 0.000304 0.417 64.51 103880 0.00136 0.417 0.00393 5.501 
8 185.6 51.7 12.5 0.000236 0.433 67.44 105170 0.00131 0.417 0.00319 4.030 
9 193.1 54.3 11.1 0.000209 0.440 60.49 105804 0,00130 0.419 0.00302 3.709 

10 209.2 54.1 10.5 0.0~0198 0.442 68.85 106085 0.00125 0 . 4 0 7  0.00262 3.026 

RUN NO 266 O R I F  D I A  0.0831 CM FLOW RATE 4-40 G/S L I Q  TEMP 79.5 U L I O  PRESS 1.53 ATM CART NTR PUR 0 .000 W 

1 341.8 
2 62.3 
3 58.9 
4 60.0 
5 58.7 
6 64.6 
7 161.7 
8 184.7 
9 190.3 

1 0  205.0 

59.4 
58.7 
58.3 
57.9 
57.1 
56.4 
55.3 
54.4  
54.0 
53.7 

41.7 
35.4 
32.3 
29.2 
23.7 
19.6 
14.8 
11 .5 
10.1 
9.5 

0.000991 0.318 
0.000723 0.374 
0.000656 0.379 
0.000592 0.382 
01000483 0.387 
0.000395 0.396 
0.000289 0 . 4 1 6  
0.000220 0.430 
0 . 0 0 0 1 9 4  01434 
0.000183 0.436 

45.71 
58.46 
58.88 
59.06 
59.23 
60 -35 
63.98 
66.24 
66.76 
66.76 

98226 0.05299 
99782 0.00292 
99724 0.00157 

100288 0.00149 
101484 0.00149 
102587 0.00145 
104200 0.00136 
105637 0.00132 
106293 0.00131 
106660 0.00127 

12.785 
0.799 
0.433 
0.416 
0.421 
0.421 
0.417 
0.418 
0.420 
0 . 4 0 8  

0.04351 ******* 
0.22070 ***e*** 
0.72195 *****e* 
0.20119 * * * Y O * O  

0.25838 0***6** 

0,05139 ****(1** 

0.00392 5.497 
0.00321 4.076 
0.0030R 3.135 
0.00270 3.170 

RUM NO 267 O R I F  D I A  0.0831 CH FLOW RATE 4.40 G/S L I Q  TEMP 798s K L I R  PRESS 1.53 ATM CART HTR PWR 0.000 W 

1 349.7 
2 b5.2 
3 59.0 
4 59.6 
5 59.0 
6 152.9 
7 186.6 
8 210.6 
9 216.1 

I O  230.5 

59.5 

58.6 
58.0 
57.2 
56.4 
55.3 
54.4 
54.0 
53.7 

58.8 
62.7 
36.2 
32.9 
29.7 
24.1 
19.9 
14.9 
11.5 
1n.2 
9.6 

. .  
0.000742 0.372 
0.000673 0.376 
G.000605 0.380 
0.000491 0.386 
0.000400 0.396 
0.000289 0 . 4 1 9  
0.000219 0.436 
0.000192 0.441 
0.000180 0.444 

45.45 
57.97 
58.45 
58.70 
59.01 
60.43 
64.78 
67.68 
68.47 
68.57 

. -  
99051 0.00318 
99612 0.00181 

100178 0.00170 
101406 0.00175 
102511 0.00162 
104145 0.00154 
105609 0.00147 
106277 0.00146 
106652 0.00141 

11.974 
O.a63 
0.497 
0.473 
0.495 
0.469 
0.474 
0.473 
0.476 
0.461 

RUhl NO 268 O R I F  D I P  0.0431 CM FLOW RATE 4-40 G I s  L I P  TEMP 79.5 K L I O  PRESS 1.53 ATM CART HTR PWR 0.000 W 

I 344.0 59.5 
2 63.7 58.8 
3 59.2 58.4 
4 59.6 58.n 
5 99.3 57.2 
6 151.5 56.4 
7 203.9 55.3 
8 236.4 54.4 
9 241.2 54.0  

10 254.1 53.7 

42.7 0.001016 0.317 
36.2 0.000739 0.373 
32.9 0.000669 0.378 
29.7 0*000602 0.382 
24.1 0.00C488 0.388 
19.9 0.000397 0.349 
14.9 0*000?85 0.426 
11.5 . 0.000214 0.445 
10.2 0.000187 0.452 

9.b 0.000176 0.495 

45.58 
58.36 
58.90 
59.19 
59.62 
61 -32 
66.45 
70.00 
71.08 
71.29 

9A091 
99051 
99612 

100178 
101406 
102511 
104145 
105609 
106277 
106652 

0,05274 
0.00337 
0.00200 
0.00192 
0.00196 
0.001P2 
0.00171 
0.00 163 
0.001bl 
0.00155 

12.182 
0.918 
0.553 
0,536 
0.556 
0.532 
0.535 
0.534 
0.536 
0.522 

0.04282 ***.*** 
0.18741 ***a*** 
0.73018 ******* 
0.33012 ******* 
0.25695 ******* 
0.00360 4.474 
0.00293 3.264 
0.00286 3.145 
0.00261 2.750 

0.00559 ******e 

RUN NO 269 O R I F  D I A  0.0831 CH FLOW RATE 4-40 G/S L I Q  TEMP 79.5 U L I R  PRESS 1-93 ATM CART hTR PWR 0.000 W 

1 344.8 59.5 47.3 O.OOl(106 0.318 45.64 98145 0.05267 12.186 0.04272 ******* - _  
2 63.5 58.8 35.9 0.000732 0.374 58.44 99i03 0.00348 0.650 0.20193 **a**o* 
3 59.2 58.4 32.7 U.000663 0.379 59.01 99657 O.OOL'11  0.585 0.75646 ooo*oa* 
4 60.3 58.0 29.5 0.000597 0.383 59.33 100218 0.00202 0.564 0.24347 * * * *e**  
5 59.4 57.1 23.9 0 . 0 0 0 4 8 4  0.3R9 59.81 101437 0.00206 0.586 0.75809 ******* 
6 141.6 56.4 19.8 0.000393 0.401 61.63 107542 0.00191 0.562 0.00590 ******* 
7 2nv.7 55.3 14.9 0.000282 0.429 67.14 104167 0.00179 0.565 0.00371 4.559 
8 239.V 54.4 11.5 O.OUO212 0.449 71.02 105620 0.00170 0.564 0.00304 3.362 

in 261.6 53.7 9.6 0.000174 0.460 72.53 106655 0.00162 0.551 0.00265 2.7*5 
9 247.1 5 b .  0 in.2 o.ooo18~ 0.456 72.24 106283 0 .0016~  0.566 0.00292 3.156 

14.324 
58.184 

553.162 
45.938 
70.964 
14,807 

1.014 
0.818 
0.774 
0.676 

14.605 
52.986 

171.337 
47.71b 
60.Y62 
12.128 

1,017 
0.830 
0.798 
0.704 

13.925 
32.84V 

208.428 
69.131 
64.620 

1 .Le8 
0.947 
0.788 
0. I 6 1  
OSbRO 

14.409 
4 5 . d 6 0  

173.393 
7H.lbl) 
60.504 

1.470 
0.922 
0.161 
0.139 
0.b74 

14.365 
48.598 

57.737 
60.683 

1.546 
0.9h7 
0.743 
0.149 
0.681 

119.428 ' 

c 12 



S T 4  TUBE WALL MIXTURE STATIC MIXTURE BUALITY MIXTLJRE REYNOLDS 5TEPM4N HEAT FLUX EXP H-T EXPIFPSP FXPIS-T 
NO TEMP 
* K  

SAT TEMP PRESSORE DENSITY VAP;MIX ENTHALPY NUMRER P4RAMETEH AT WALL COFF M - f  COFF 
K MM MG G / C M 3  - J / G  W/CU2 W/CM2-U - M-T CUFF 

RUN NO 270 

1 345.4 
2 64.3 
3 59.4 
4 59.R 
5 59.7 
6 171.0 
7 225.2 
8 261.4 
9 265.8 

I O  278.7 

RUN NO 271 

1 344.5 
2 64.9 
3 59.5 
4 60.4 
5 63.5 
6 194.2 
7 250.5 
8 290.6 
9 289.4 

10 298.7 

RUN NO 272 

1 345.4 
2 63.7 
3 59.5 
4 60.3 
5 63.3 
6 163.5 
7 202.8 
8 236.9 
9 244.7 

1 0  257.6 

RUN NO 273 

1 348.3 
2 62.9 
3 59.3 
4 59.8 
5 59.1 
6 61.7 
7 150.2 

9 179.3 
1 0  lP1.6 

n 168.9 

RUN NO 274 

RUN NO 275 

1 
d 
3 
4 
5 
6 
7 
8 
10 9 

339.8 
61.7 
50.3 
59.5 
58.4 
59.9 
130.4 
147.9 
1511.1 
164.6 

1 338.6 
2 61.3 
3 59.2 
4 59.1 
5 58.2 
6 59.5 
7 116.3 
8 132.0 
9 137.2 

I O  145.9 

ORIF DIP n.0431 CM FLOW RATE 4.60 G I S  L l Q  TEMP 79.5 K LIO PRESS 1.53 A T M  C A R T  H T R  pwe 0 .000  

59.6 
58.9 
58.5 
58.1 
57.2  
56.5 
55.4 
54.4 
54.0 
53.7 

43.9 0.001043 0.317 
37.1 0.000756 0.373 
33.7 0.000683 0.378 
30.7 0.000613 0.383 
24.5 0.000494 0.390 
20.2 0.000400 0.402 
15.1 0.000283 0.433 
lis6 0.000211 0.455 
10.2 0.0001H3 0.463 
9.6 0.000172 0.466 

45.68 97928 0.05266 12.150 0.04252 ******* 
58.51 99895 0.00363 0.989 0,185R7 *o*( l ***  
59.12 99477 U.OOC26 U.623 0.h965H *O*UVU* 

59.49 100065 0.00217 U.hO6 0,36467 * Y * Y v * *  

60.06 IC1314 0.00221 0.030 u.25662 (I**\?*** 
62.10 102420 0.ooLn3 0.599 0.00523 w+*w*+ 
6R.15 104078 0.00190 0.604 0.00356 4.1r7 
72-42 105576 0.00180 0.602 0.00291 3.053 
73.79 106257 0.00177 0.005 0.00285 2.962 
74.11 100642 0.00171 O & t I  0.002hl 2.419 

O R I F  O I A  0.0831 CM FLOW RATE 4.40 G/S L I Q  TEMP 79.6 K L I O  PQESS 1.53 ATM CART HTR P W I  0 .000 W  

59.7 44.3 0.001050 0.317 45.R6 97875 0.05265 12.165 0.04271 ******* 
59.0 37.4 0.00U760 0.374 58.77 98843 0.00347 1.055 0.17934 ******* 

99432 0.00251 U.696 0.72Q98 o * * ~ o Y *  58.5 34.0 0.000686 0.380 59-65 
sn. 1 36.h  0.000615 0.384 59.R9 100027 0.00241 0.h77 0.29679 ******* 
57.3 24.6 U.000494 0.392 60.50 101283 0.00C45 0.702 0.11292 yOO*Oua 
56.5 20.3 0.000399 0.405 62-95 102390 0.00224 iJ.666 U.00484 * * * * * * o  
55.4 15.2 0.000280 0.439 69.87 104056 0.00208 0.672 0.00344 3.717 
54.4 1i .6  0.000207 0.465 74.86 105564 0.00195 0.669 U.00243 2.742 
54.0 10.2 0.000179 0.474 76.51 106250 0.00192 O.fif2 0.00285 2.Wlh 
53.6 9.6 0.000168 0.477 76.95 106639 0.00186 0.655 0.00267 2.5f9 

OQIF O I A  0.0831 CM FLOW RATE 4.40 G / S  L I B  TEMP 79.5 I( L I O  PRESS 1.53 A T M  CART HTR PWR 0.000 k 

59.5 42.5 
58.n 34.n 
58.4 32.R 
58.d 29.0 
57.2 24.0 
56.4 19.8 
55.3 14.9 
54.4 11.5 
54.8 10.2 
53.7 9.6 

o.oolno7 0.319 45.93 9 ~ 1 1 8  0.05643 12.403 0.04339 * * * Y u * ~ *  

0.000731 0.376 5Q.93 99077 0.00338 0.926 0.18994 ***)(lb** 

0.000663 0.381 59.47 99634 0.00~01 0.557 0.50195 * * * * * e *  
0.000596 0.384 59.77 100197 0.00193 0.543 0.23672 * * * e * * *  
0.000483 0.390 60.19 101422 0.00196 0.q61 0.090H7 ***(I.)** 
0.000393 0.402 61.90 102526 0.00182 0.535 0.00499 **a*u** 
0.000282 0.428 67.06 104156 0.00172 0.540 0.00366 4.516 
0*000?13 0.448 70.62 105615 0.00163 0.938 0.00295 3.291 
0.0001n6 0.454 71.70 106280 0.001hl 0.540 0.00283 3.OHS 
0.000175 0.457 71.92 106653 0.00156 U.526 0.00258 2.702 

O R I F  0x4 0mOR31 CM FLOW RATE 4.40 G / S  L I B  TEMP 79.5 K L I O  PRES5 1.53 ATM CART H T R  PWQ 0.000 W 

50.4 
58.7 
58.3 
57.9 
57.1 
56.4 
55.3 
56.4 
54.0 
53.7 

41.7 
35.4 
32.3 
29.2 
23.7 
19.6 
14.9 
11.5 
10.1 
9.5 

0.000989 
0.000720 
0.000654 
0.000591 
0.000482 
0.000396 
0.000291 
0.000223 
0.000197 
0.000186 

0.319 
0.376 
0.380 
0.3R3 
0.387 
0.395 
0.413 
0.425 
0.428 
0.430 

45.91 
58.78 
54.15 
59.29 
59.37 
60.26 
63.25 
64.95 
65.22 
65.11 

98226 
99162 
99724 

101484 
1025b7 
104200 
105637 
106293 
106660 

1002n8 

0,05352 
0.0027R 
0100131 
0.00132 
0.00131 
0.00128 
0.00172 
O.OOl1A 
0.00118 
0.00115 

12.440 
0.763 
0.783 
0,369 
0.371 
u * '172 
0.3b9 
0.770 
0.371 
0.3b6 

0.94305 
0.18459 
0 ; 4 8 3 k  
0,20134 
0.1 8397 
0.0697H 
0.003179 
U . 0 0 3 P 3  
0.00295 
0.00265 

0.22794 
u. 70665 
u . 1 ~ 7 0  
0.23310 
0.08Hh9 
0.00411 

O R I F  O I A  O.OR31 CM FLOW RATE 4.40 G / S  L I O  TEMP 79.5 K L I O  PRESS 1.53 PlTM CAPT H T I  PkQ 0.000 W 

59.4 41.4 0.000986 0.317 , 45.41 98281 0.05192 11.999 o . n o 2 ~ 0  ***oouu 
5817 35.1 0.000722 0.372 57.77 99234 0.00256 0.h89 OV** ,uUY 

58.3 32.0 0.000657 0.375 58.08  99769 O.OOll6 0.718 (I * 0 (I * u Y 

57.9 2H.9 0.00059C 0.378 58.16 100335 0,00112 0.308 * * U Y Y Y "  

57.1 23.6 0.0004H5 0.3112 58.14 101515 0.00111 U.711 II * .J *a e', 
56.3 19.5 0.000400 0.389 58.76 102617 0.00109 0.311 * * U U Y O Y  

55.3 14.7 0.0002Yb 0.404 61.00 104222 0.00104 0.309 b.542 
54.4 11.4 U.000229 0.413 62.07 105648 0.00102 U . 7 U 9  0.00331 4.7hi 
54.0 10.1 0.000203 0.415 62.08 106300 O . O O I O I  0.311 u.00310 4.349 
53.7 0.5 o.ouoiv1 0.417 61.87 106663 0.00~9~ 0 . 7 0 5  u.oa~75 3.617 

ORXF OIA 0.0831 CH FLOW HATE 1.40 G/S LIB TEMP 19.5 K LIO PRESS 1.53 A T M  C A O T  Hi9 pwa 0.000 w 

59.3 w . 8  0.000972 0.317 45.34 '48362 0.05181 11.979 u.042~9 ***oovo 
58.6 34.7 0.000714 0.372 57.62 99313 0.00235 0.036 0.24203 ******* 
58.3 31.6 0.000650 0.375 57.89 99837 0.OOU47 0.7bl 0.27777 
57.9 28.6 0.0005M9 0.377 57.91 100405 O.OOU94 0.2b0 0.21553 * * * ( I * Y o  
57.1 23.4 0.0004R3 0.381 57.80 1015b1 0.00094 U.261 (1.23bO2 * * * v o * *  
56.3 19.4 0.000399 0.387 58.18 102663 0.OOU92 0.262 U.0422R O o 4 ~ * * *  

54.4 11.4 0.000232 0.406 60.32 IO5h65 U.OOUP7 0.760 0.00333 5.102 

53.7 '4.5 0.000195 0.406 59.79 106h6H 0.00085 U.75H 0.00290 3.YI2 

55.3 14.6 0.OUO248 0.399 59.78 104256 0.0~~139 0 . 2 6 0  0 . r )nsZh 7.230 

54.n 10.1 o.oo0207 0.407 60.10 ioh310 0,000~7 0.~62 0.00314 4 . 6 ~ ~  

I 

14.307 
rr4.79$ 

1 65.22O 
9h.632 
50.201 

1 .dH7 
0.929 
0.749 
0 . 1 3 0  
0.bh9 

14.345 
43.178 
172.472 
69.981 
?6.585 
1.243 
0.8W 
0. I25 
0.123 
0.b71 

14.551 
a5.54u 

11 8.67'5 
55.83H 
?1.*56 
1.31H 
0.952 
0. I62 
0.726 
0abb5 

14.4511 
44.231 
90.951 
47.636 
43.391 
16.393 

I .004 
0.836 
0 . 7 1 0  
0.695 

14.398 
54.98'1 
73.331 
4h.646 
55.477 
P1.021 

1 .U63 
0.860 
0.812 
0.726 

14.430 
S R . 3 9 1  
66.511 
51.52U 
56.303 
19.562 

1.695 
(l.&4I 
0.073 
0. (39 



STA TUHE WALL MIXTURE STATIC MIXTURE QUALITY MIXTURE REYNOLDS STERMAN HEAT FLUX EXP H-T EXP/FPSP EXP/S-1 
NO TEMP SAT TEMP PRESSURE DENSITY VAP/MIX ENTHALPY NUMlER PARAMETER AT WALL COEF H-T COEF H-T COEF 
- K  K MM hG G/CH3 - J/9 W/CH2 UICM2-K - 
RUN NO 276 ORIF  OIA  0.0831 CM FLOW RATE 4.40 G/S L I P  TEPP 79.5 K L I O  PRESS 1.53 ATH CART HTR PWR 0.000 N 

1 341.7 
2 61.0 
3 59.0 
4 58.8 
5 57.8 
6 59.0 
7 98.7 
8 118.6 
9 122.3 
10 129.1 

59.3 
58.6 
58.2 
57.8 
57.0 
56.3 
55.2 
54.4 
54.0 
53.7 

40.4 
3 4 . 3  
31.4 
28.4 
23.2 
1v.1 
14.b 
11.4 
10.1 
9.5 

0*000959 
0.000704 
0.000642 
0.000582 
0*000478 
0*000396 

0.00023+ 
0.000298 

a.oo0209 
0.000198 

0.319 
0.374 
0.377 
0.379 
u .383 
0.388 
0.397 
(1.402 
0.403 
0.403 

45.65 
58.17 
58.39 
58.37 
58.16 
58.34 
59.35 
59.39 
58.93 
58.53 

98417 
99365 
99882 
100451 
101592 
102693 
106278 
105676 
lob316 
106671 

0 05277 
0.00220 

0.00078 
0.00078 
0.00077 
0.00075 
0.00073 

0.00072 

0.09081 

0.09074 

12.259 
0.602 
0 224 
0.217 
0.219 
0.219 
0.218 
0.218 
0.219 
0.216 

0.04341 
0.24531 
0.2895 1 
0.21502 
0.27462 
0,07951 
0.00501 
0.00339 
0.00320 
0.00247 

14.570 
58.873 
68.98& 
51.112 
65.261 
18.8d2 
1.266 
0.876 
0.834 
0 753 

RUN NO 277 ORlF OIA 0.0831 CM FLOW RATE 4.40 G/S L I P  TEMP 79.5 K L I Q  PRESS 1.53 ATM CART HTR PHR 0 . 0 0 0  H 

1 337.6 59.1 38.6 n.080922 n.318 65.28 98667 o.n-,i61 11.976 O . O ~ ? . O O  *****.** 14.455 
33;d 
30.2 
27.5 
2Z.b 
18.1 
14.3 
11.3 

i.OoO682 
0.000629 
0.000568 
0 9000471 
0.000392 
8~000300 
0.000240 

i;ipieii 
0.00051 
0.00049 
0*00049 
0 . 0 0 0 4 8  
0.00047 
0.00047 

2 
3 

- _ - -  
60.5 5 8 . 4  0.372 57;il 99601 ;;SI2 0125I46 * * * 6 O O *  60.647 
58.6 58 .1  U.375 57.54 100086 0.160 0.27426 ****oo* 65.750 

4 58.4 57.7 0.376 57.43 100662 0.134 0.19964 .-****.w 61.838 
5 57.3 56.9 0.379 57.07 101752 0.136 0.40002 *e***** 95.822 
6 58.4 56.2 0.382 56-89 102830 0.135 0.061~ ***Q*** 14.850 
7 74.0 55.2 0.387 56.78 104377 0.135 0.00718 15.450 1.173 
8 V1.5 54.3 0.388 55.94 105726 0.135 0.00362 6.700 0.930 
9 Y6.5 53.9 10.0 0.000216 0,387 55.11 106346 O.OQ047 0.135 0.00318 5.665 0.827 
10 100.2 53.7 9.5 0.000205 (1.387 54.55 106685 0.00047 0.135 OmOO2Y1 5.053 0.765 

RUN NO 351 ORIF O I A  0.0635 CM FLOW RATE 2.83 G/S L I P  TEMP 82.9 K L I P  PRESS 1.98 ATM CART HTR PWR 0.000 W 

1 393.0 57.9 28.7 o.ono609 0.365 54.88 64502 0.05410 9.274 0.02768 o*'*OO* 12.205 
2 59.7 
3 59.1 
4 62.0 
5 61.8 
6 153.2 
7 201.7 

57.5 P6;0 0.000472 0 ; 4 3 1  70.50 64870 0.06460 0.931 Oi42102 **ob*** 129.602 
57.3 24.8 0.000446 0.436 71.46 65053 0.00224 0.460 0.25044 * * *SO**  76.456 
57.1 23.b 0.0004;fl 0.439 72.03 65237 0.00214 0.442 0.08975 ***Coo* 27.435 
56.7 21.2 0*000376 0.446 73.15 65631 0*00222 Os b b 7  0.09055 090**0* 27.439 
56.2 18.6 0*000322 0.461 76.14 66099 0~00204 0.443 0.00456 ******* 1 -528 
55.5 15.6 0.000253 U.501 85.18 66739 0.00189 0.447 0+00306 4.491 0.997 

8 L49.7 55- 1 13.8 0*000E09 0.539 94.02 b7176 0.00175 0.445 0.0022V 2.858 0.723 
9 264.7 54.9 13.1 O.OOOl92 0.559 98.65 67375 0.00169 0.446 0.00212 2.539 0.65P 
10 278.3 54.8 12.4 0.000184 0.569 100192 67467 0.00162 0.436 0.00195 2.250 0.601 

RUN NO 352 ORIF  D I A  0.0635 CM FLOb' RATE 2-84 G/S L I P  TEMP 82.7 K L I P  PRESS 1.98 ATM C A M  HTR PWR 0.000 W 

1 393.4 57.1 27.b n.000591 0.964 54.41 6466.8 n.0'5376 9.193 0.02738 ***e*** 12.124 - --. . . . _  . . . . - -. . i 59.5 57 .3  25;2 0.000461 0;429 69.82 64988 0.0Q437 0;68l 0;40353 ******I 12b.YZV 
3 58.8 57.2 24.0 0.000436 0.433 70.69 65157 0.00200 0.407 0.24985 *0***** 16.666 
4 61.0 57.C 22.U 0.000413 0.436 71.19 65332 0.00193 0.3Yb 0.09722 ******* 29.849 
5 64.2 56.6 20.7 0.000372 0 . 4 4 3  72.17 65711 0.00198 0.413 0.05420 ******* 16.615 
6 145.5 56.1 18.) 0.000322 0.456 74.78 66148 0.00182 0.392 0.00439 ******* 1.473 
7 185.0 55.5 15.5 0.000255 Us491 82.74 66773 OeOQ171 0.39b 0.00306 4.674 1.003 
8 221.7 55.1 13.8 0.000214 0.525 90.56 67187 0.00159 0.395 0.00237 3.158 0.756 
9 233.8 54.9 13.1 0.000197 U.543 94e66 67382 0.00154 0.39b 0.00221 2.834 0.693 
10 246.8 54.8 12.u O.OOOl9O 0.551 96.69 67470 0.00149 0.388 0.00202 2*4U5 0.b3U 

RUN NO 353 ORIF  OIA  0.0635 CM FLOW RATE 2.83 G/S L I P  TEMP 82.6 K L I Q  PRESS 1.98 ATM CAR7 HTR P**  0.000 W 

395.0 
59.3 
58.8 
60.0 
63.0 
127.6 

57.7 
57.3 
97.1 
56.9 
56.6 
56.1 

27.4 
25.0 
23.9 
22. 1 
20.6 
18.L 

0.000588 
0.000459 
0.000435 
0.000412 
0.000373 
0.000324 

0,363 
0.427 
U.431 
0.434 
0.440 
0.451 

54.09 
69.42 
70.21 
70.63 
71 a44 
73.64 

64682 
65016 
65181 
65358 
65729 
66160 

0.05394 
0.00412 
0.00171 
0.00167 
O.Oq170 
0.00158 

9.197 

0.347 
0 e 342 
0.353 
0.337 

0.828 
0.02726 
0.41639 
0.20868 

0.05507 
0.00471 

0.11217 

12.108 
129.139 
64.268 
34.515 
16.Y33 

1.511 

1 
2 
3 
4 
5 
6 
7 165.6 55.5 15.5 0.000260 ~1.482 80.40  66781 0.00150 0 . 3 4 0  0.0030Y 4.878 1.015 
8 192.2 55.1 13.1 0.000219 0.511 87.06 67190 0.00141 0.340 0.00248 3.497 0.7Y4 
9 202.7 54.Y 13.1 0.000203 U.526 9U.54 61383 0.00135 0.337 0.00228 3.068 0 . 7 2 0  
10 192.1 54.0 12.8 O.OOOl96 u.534 92.30 67471 0.00138 0.347 0.00253 3.579 0.786 

RUN NO 354 ORIF O I A  0.6635 CM FLOW RATE 2.83 G/S L I B  TEMP 82.5 K L I B  PRESS 1.98 ATM CA*T HTR PWR U.000 W 

1 394.5 57.6 27.L 0.000588 n.361 53.65 64702 n.05347 9.074 0.08694 ****w* 12.010 - --. _.. - 
2 59.3 57.3 2SaO 0.000462 0.424 68.72 65oii 6.60388 0.774 0.39262 ***oo*(. 122.415 
3 58.8 57.1 24.Y 0 . 0 0 0 4 4 0  0.428 69.44 65169 0.00144 0.291 0.17790 ***a*** 55.1D7 
4 59.2 57.0 22.9 0.000419 0.431 69.78 65329 0.00141 0.286 0,12733 o*'**** 39~3r5 
5 59.1 56.6 2019 0*000381 0.435 70.45 65676 0.00145 0.297 0.12143 ******* 37.339 
b 109*3 56.2 18.7 0.000335 0.445 72.29 66086 0.00136 0.285 0.00535 1.lb5 
7 lb7.1 55.h 1519 0.000273 0.472 77.97 66677 0.00129 0.266 0.00313 5.410 1 .030  
8 160.7 55.P 14.2 0.000234 0.496 83.61 67073 0.00122 0.287 0,00262 4.lbY 0.041 
V 176.2 55.0 13.6 O.OOO217 0.509 86.59 67235 0.00120 0.288 0.0023d 3.601, O - I S d  
10 192.8 54.9 13.3 0.000210 0.516 88.07 67320 0.00116 0.282 0.00205 C.Ov4 0.b53 



STA TUdE WALL MIXTURE S T A T I L  MIXTURE W A L I T Y  MIXTURE REYNOLOS STERMAN HEAT FLUX EXP H-T E*P/FPSP E*P/S-T 
NO TEMP S A T  TEMP PRESSURE DENSITY VAP/MIX ENTHALPY NUM8ER PARAMETER AT WALL COEF H-1 COEF H - 1  COEb 
- K  MM HG G/CM3 - J / G  U/CM2 U/CM2-K - 
RUN NO 355 oRxr OIA 0.0635 CM FLOW RATE 2.83 G/S L I a  TEMP 82.4 K L I a  

I 394.8 51.4 25.8 0.000558 0.362 5 3 . 4 8  64905 

PRESS 1.98 

0.05386 - .  
59;B 57.1 23.9 0.000442 0;425 68.58 65117 0.00358 

4 5818 5b.8 22.u 0 * 0 0 0 4 0 5  U.430 69.48 65419 0.00114 
5 58.7 56.5 20.5 0.000372 0.434 6V.98 65781 0.00115 
6 83.0 56.1 18.3 0.000331 01442 71.41 66150 0.00111 

3 58.3 57.0 23.0 0 * 0 0 0 4 2 3  0.428 69.21 65312 o.ooiie 

7 128.5 55.5 15.7 0.000275 "1463 75.91 66720 

9 144.6 55.0 13.5 0.000224 U.4Y4 82.71 67240 
10 154.0 54.9 13.3 0*000211 0.499 . 83.97 67323 

8 140.1 55.2 14.2 0~000239 0.483 80.40 67086 

RUN 

1 
2 
3 

9 
10 

NO 356 

391.1 
59.9 
58.1 
58.5 
51.9 
69.8 
111.3 
120.8 
120.1 
130.5 

ORlf OtA 

57.5 
57.2 
57.0 
56.8 
56.5 
56.1 
55.5 
55.2 
55.0 
54.9 

0.0635 CM 

26.0 
24.i 
23.1 
22.1 
20.4 
18.1 
15. / 
14.2 
13.5 
13.3 

FLOU RATE 2. 

0.000564 
0.000446 
0.000426 
0 . 0 0 0 4 0 8  
0.000375 
0-000335 
0.000280 
0.000265 
0.000231 
0.000224 

,83 G/S 

0.361 
0.424 
0.027 
0.429 
0.432 
0.439 
0.455 
0.471 
0.479 
0.483 

L I P  TEMP 

53.40  
68.39 
68.96 
69.15 
69.50 
70.55 
73.98 
77.41 
19.22 
80.15 

82.3 K L I P  

65151 
65289 
65457 
65768 
66143 
66716 
67086 
67241 
67323 

6 4 ~ 1  

ATM CAW 

9.158 
0.716 
0.239 
0.230 
0.236 
0.231 

0*00105 0.261 
O* O O l O l  0.231 
O* O O l O O  0.232 
O.OOO9Y 

PRESS 1.98 

0.05382 
0.00336 
0.00094 

0.234 

ATM CAc 

9.137 

0.18Y 
0.670 

. .- 
0.00089 
0.00090 

0.09084 
0.00081 
0.00080 
0.00082 

o.00088 

0.180 
0.184 
0.182 
0.181 
0.181 
0.182 
0.187 

IT  HTR PWW 

0.03715 
O.2b3YY 
0.18844 
0.11339 
0.10757 
O.OO8bl 
0.00316 
0.00272 
0.00259 
0.00237 

HTR PWR 

0.02690 
0.24442 
0.1151b 

0.12874 
0.01334 
0.00325 
0.00276 
O.OO2b4 
0,00248 

0.1094~ 

o.uo0 ul 

.00*00* 

*O*O*II.  
***IO.. 

****o*)C 
Y * O . ( I U I  

.*eo**. 
5.878 
4.724 
4.318 
3 .626 

6.596 
5.2bY 
4.920 
4,437 

12.117 
82.494 
58.569 
35.115 
33.166 
2.745 
1.03e 
0 . 9 1 1  
U e I 2 b  
0.754 

12.024 
76.493 
54.381 
33.964 
39.761 
4.179 
1.061 
0.892 

0.792 
0.~46 

RUN NO 357 O R I F  O I A  0.0635 CM FLOW R ~ T E  2.83 G/S L I P  TEMP 82.4 K L I P  PRESS 1.98 ATM CAHT HTR PWH 0.000 W 

1 392.2 5 1 . 3  24.7 0.000534 0.363 53.47 65065 0.05367 9.151 0,02732 * * * * * *e  12.181 
2 68.4 51.u 23.1 0.000428 U.024 68.31 65246 0.00284 0.567 0.04982 O*** *O*  15.844 
3 57.7 56.9 2213 0.000412 U.427 68-77 65436 0100072 0.145 O.lh718 ***e*** 51.931 
4 51.9 56.7 21.5 0.000397 0.428 68.88 65578 0 . 0 0 0 5 4  0.109 O.OV389 ******e 29.108 
5 57.1 56-* 20.U 0.000370 Us431 69.04 65838 0.00055 0.111 0.1576Y ******* 4 8 . 8 1 3  
6 58.3 56.1 18.1 0.000334 U.435 69.58 66183 0.00054 01111 0.05016 ******* 15.4Yb 
7 d0.9 55.5 1 5 * /  0.000285 V.445 71-48 66735 0.00052 0.110 0.00434 10.814 1.3%0 
8 92.3 55.2 14.2 0.000254 Us455 73.42 67084 0.00051 0.110 0.002V7 6.721 0 .YbO 
9 57.1 55.0 13.5 0.000241 Us460 74.44 67236 0.00051 0.111 0,00263 5.731 0.441 
10 1OO.Y 54.0  13.3 0.000235 U.462 74.97 67321 0.00055 0.119 0.0025Y 5.416 0.830 

RUN NO 358 O R I F  DXA 0.0635 CM FLOW RATE 2.83 G/S L I P  TEMP 82.3 K L I P  PRESS 1.98 ATM CAHT HTR P l R  6.000 W 

1 3Y3.0 
2 61.4 
3 57.5 
k 57.6 
5 57.0 
6 57.5 
7 I4.2 
8 H1.3 
9 89.5 

10 67.8 

51.1 
56.9 
56.R 
56.6 
56.4 
56.1 
55.5 
55.2 
55.0 
54.') 

24.0 
22.a 
21.8 
21.1 
19.8 
18.0 
15.b 
1 4 . 2  
13.6 
13.3 

0.000519 
0.000419 
0.000405 
0.000392 
0.000368 
0.00033* 

0 * 000259 
0 . 0 0 0 2 4 7  
0.000241 

o .00020n 

0.363 
0.424 
0.427 
U.428 
0.429 
0,432 
0 . 4 3 9  
U.44b 
0.449 
0.451 

53.33 
68.10 
68.51 
68.57 
68-63 
68.90 
70.00 
11.14 
11.74 
72.07 

65168 
65390 
65516 
65642 

66203 
66744 
670R4 
67234 
67319 

65~175 

0.05361 
0.00267 
O.OOV52 
0.00036 
0.00036 
O.OOV36 
0.00035 
0.00035 
0 . 0 0 0 3 4  
0.00039 

9.144 
0.533 
O.lU5 
01072 
0.073 
0.073 
0.073 
0.073 
0.073 
0.082 

0.02723 
0.050 74 
0.15112 
0.07341 
U.12608 
0.05182 
0 . 0 0 3 9 0  

0.00240 
0.00251 

0.002no 

12.156 
16.134 
47.012 
?2.832 
39.135 
lh.116b 
1.23h 
0.MYI 
O.?6b 
0 . H 0 4  

RUN NO 359 O R I F  O I A  0.0635 CN FLOW RATE 2.83 G/S L I P  TEMP 82.2 L I Q  PRESS 1.98 ATM CAIUT HTR PWR u.UOU Y 

1 389.4 57.2 24.3 0.000529 0.360 52.87 65122 0.05340 9.055 0.02726 o * o * L I y *  12.211 
2 b4.3 57.0 22.6 0.000426 0.421 67.51 65347 0.00266 0.527 0.07228 e****** 22.960 
3 51.5 56.8 22.u 0.000411 0.424 67.90 65480 0.00044 O.OU8 0.12035 *a**oU*  37.620 
4 57.7 56.7 21.4 0.000397 0.425 67.94 65614 6.00033 O.Ob5 0.06292 o*ooo*o 19.6bR 
5 51.1 56.4 1Y.V 0.000372 V.42b 67.98 65858 0.00033 0.061 0.10372 ******* 32.36C 
b 57.7 56.1 1 8 . 1  0.000361 u.429 68.19 66194 0 . 0 0 0 3 3  0.067 0.04177 **to*** 13.026 

0 79.1 55.2 1a.d 0.000262 0.442 70.15 670H4 0.00032 0.06b 0.00217 b.715 O.nd6 
9 6215 55.0 13.0 0.000249 0.445 70.68 67235 0.00032 0.066 0.00241 3.h6V u . 1 1 3  

1 73.5 55.5 15.b 0.000290 0.436 69.15 6b740 0.00032 0.066 0.00368 9.381 i.ir3 

10 n4.3 54.9 13.3 0*000243 0.446 70.96 61320 0.00035 0 . 0 7 4  0.00253 b.8b2 U.812 

RUN NO 360 

1 394.5 
2 65.6 
3 57.5 
4 57.5 
5 56.9 
6 57.1 
7 Il.4 
8 76.7 
9 79.6 
10 Ml.0 

O R I F  OIA 

57.1 
56.V 
56.7 
56.6 
56.4  
56.1 
55.5 
55.2 
55.0 
54.0 

0.0635 CM FLOb RATE 2 

23.7 0.000511 
22.3 0.00041q 
21.7 0.000405 
21.0 0.000392 
19.6 0.000369 
18.0 0.000336 
15.0 0.0002VO 
14.2 0.000262 
13.0 0.000250 
13.6 0 . 0 0 0 2 4 9  

a 3  G/S L I P  TEMP 

0.361 52.85 
0.421 67.39 
u.424 67.78 
0.425 67.83 
0.626 67.87 
O.629 68.07 
0.435 68aY6 
0.441 69.91 
U.443 70.41 
V.445 70.68 

82.2 K Lin PRESS 1.98 A T M  C A  

65202 0.05297 8.9Y2 
65422 0.00268 0.531 

65664 0.00031 0.063 
65687 0.00032 0.064 
66210 0.00031 0.064 
66747 0.00031 0.063 
67003 0.00030 O.Ob3 
61233 0.00030 0.U63 
67319 0 . 0 0 0 3 4  0.071 

65542 0.00045 o.ony 

0.02665 
0.0b05b 
0.12070 
0.Uh104 
0.13274 
0.06064 
0 . 0 0 3 9 8  

0.00258 
0.00271 

0 . 0 0 2 ~ 4  

c 15 



STA TUBE WALL MIXTURE STATIC MIXTURE QUALITY MIXTURE REYNOLDS STERMAN dEAT FLUX EXP H-T EXPiFPSP E I P I S - T  
WO TCMP SAT TEMP PRESSURE DENSITY VAP/MIX ENTHALPY NUMLER PARAMETER AT WALL COEF 14-1 COEF 14-T COEF 
- I (  K MH HG G/CM3 - J/6 W/CH2 U/CMZ-K - 
RUN NO 362 O R I F  O I A  0.0635 CM 

1 402.6 57.2 24.4 
2 72.5 57.0 22.8 
3 57.7 56.8 22.1 
4 57.8 56.7 21.3 
5 $7.6 56.4 19.Y 
6 71.5 56.1 18.1 
7 95.8 55.5 15.0 
8 101.6 55 .z 14.2 
9 102.1 55.0 13.0 
10 105.4 54.Y 13.1 

FLOW RATE 2 

0.000531 
0.000428 
0.000412 
0.000397 
0.000371 
0.000335 
0.000285 
0.000253 
0.000240 
0.000233 

‘.a3 G/S 

0.360 

0.424 
0.425 
0.427 
0.432 
0.445 
(r .456 
0.462 
0.465 

u.421 

L i a  TEMP 82.2 IC L I a  

52.75 65110 
67.33 65337 
67.84 65471 
68.00 65607 
68.23 65854 

71.31 6b739 
73.71 67084 
74.98 67235 
75.61 67320 

68.91 66192 

PRESS 1.98 

0.05287 
0.09302 
0*00090 
0.00066 
0.00067 
0.00065 
0.00063 
0.00061 
0.00061 
0.00061 

ATM CART HTR PUR 0.000 U 

8.950 0.02591 **+e**).. 
0.598 0.03847 ******e 
0.180 0.19903 ******* 
0.131 0.11476 **.*e** 
0.134 0.11123 ****+** 
0.132 0.00852 *****a* 
0.132 0.00327 6.803 

11.659 
12.414 
62.272 
35.865 
34.618 
2.710 
1.066 
0.917 
0.902 
0.849 

. .  
0.132 0.00283 Si656 
0.132 0.00281 5.5’44 
0.134 0.00265 5.136 

RUN N O  361 ORIF D I P  0.0635 CM FLOW RATE 2.83 G/S L I a  TEMP 82.1 K L I a  PRESS 1.98 A T M  CANT HTR PWR 

0.000528 0.359 58-49 65145 0.05290 8.935 0.02574 
0.000426 0.420 67.04 65369 0.00302 0,596 0,09073 
0.000410 U.422 67.51 65498 0.00061 0,121 0.12999 
0.000397 0.423 67.60 65628 0.00051 0.102 0.09085 
0.000372 0.426 61.75 65867 0.00052 0.104 0.12712 
0.000336 0.430 68.24 66199 0.00051 0.102 0.01440 
0.000286 U.439 69.98 66742 0.00049 0.102 0.00337 
0.000258 0.448 71.76 67084 0.00048 0.102 0.00279 
0.000244 0.453 72.69 67235 O.OQO48 0.102 0.00264 
0.000238 0.455 73.17 67320 0.00049 0.105 0.00254 

FLOW RATE 2.83 G/S LIB TEMP 81.9 K L I Q  PRESS 1.98 ATM CART HTR PUR 

11.614 
28.886 
60.771 

39.745 
4.536 
1.092 
0.903 
0.849 
0.821 

28.475 

6 63.2 56.1 11.0 
7 8 5 r M  55.5 15.b 
8 VI.? 55.2 14.d 
9 93.9 55.11 13.0 
10 96.3 54.9 13.3 

RUN NO 363 O R I F  O I A  0.0635 CM 0.000 w 
*.***(I. 

..0.0.. 

.*..0*1. 

I$**...). 
w+..*e* .... O*. 

8.069 
6.180 
5.618 
5.413 

. -  . 0.000538 0.358 52.23 65088 0.0!311 8.933 0.02570 
2 61.0 57.0 22.9 0.000432 0.418 66.78 65316 0.00300 0.590 0.14553 
3 57.6 56.u 22.2 0.000416 Us421 67.22 65454 0.00050 0.100 0.12772 
4 57.8 56.7 21.4 0.000402 0.422 67.29 65593 O.OQ044 0.087 0.08212 
5 57.1 56.4 20.0 o.000375 0.424 67.39 65046 0.00045 0.089 0.12396 

1 404.8 57.2 24.5 1 1  a626 
46.216 
60.144 
25.802 
38.851 
7.865 
1.125 
U s 9 0 5  
0.838 
0.821 

6 59.6 56.1 18.1 
7 6 0 . 8  55.5 15.7 
8 86.6 55.2 14.2 
9 u9.0 55.0 13.0 
10 91.0 54.9 13.3 

0.000339 0.428 67.77 66187 0 . 0 0 0 4 4  0.089 0.02505 
0.000290 
0.000260 
0.000247 
0.000241 

0.436 69.21 66737 
(1.444 70.68 67081 
U.448 71.46 61236 
0.450 71.86 67320 

83 G/S L I a  TEMP 82.0 K Lxa 

0.00043 0.088 0.00348 
0.00042 0.088 0.00280 
0.09042 0.088 0.00260 
0.00043 0.092 0.00254 

PRESS 1.98 ATM CAHT HTR PWR RUN NO 364 O R I F  O I A  0.0635 CM 

1 414.6 57.2 24.4 
2 61.3 57.0 22.9 
3 57.6 56.6 22.1 
4 57.8  56.7 21.3 
5 57.1 56.4 2U.U 
6 58.1, 56.1 18.1 
I 17.8 55.5 15.7 

FLOW RATE 2. 

0 m 000536 
0 00043 1 
0.000415 
0.000401 
0.000375 
0.000339 
0.0002v1 
0.0002b1 
0 - 000248 
0.000242 

0.358 
0.419 
0.421 
0.422 
0.424 
0.427 
U.435 
0.442 
0.446 
0.447 

52.34 
66.85 
67.28 
67.34 
67.41 
67.73 
68.97 
70.26 
70.94 
71.28 

65099 
65326 
65463 
65600 
65850 
66 189 
66738 
67084 
67236 
67320 

0.05297 
0.002?4 
0.00046 
0.00039 
0.00040 
0.00040 
0.00039 
0000038 
0.00038 
0.00039 

0.923 
0.580 

0.078 
0.080 
0.080 
0.079 

0.000 
0.083 

0.092 

0.079 

0.02569 
0.13559 
0.11481 
0,06796 
0.11902 
0.03394 
0.00356 
0.00282 
0.00259 0.00255 

11.607 
43.052 
36.070 
21.347 
37.300 
10.636 
1.143 
0.908 
0.833 
0.821 

8 n3.3 55.2 14.2 
9 85.7 55.0 13.b 
10 67.4 54.9 13.J 

FLOW RATE 2.83 G/S 

0.000532 0.357 
0.000428 0.418 
0.000413 0 , 4 2 0  
0.0003Y9 U.421 
0.000374 0.423 
0.000339 0.426 
0.0002Y2 0 . 4 3 3  
0.000263 U.439 
0.000251 U.442 
0.000245 U.443 

L I a  TEMP 81.9 K LIO 

52.12 65133 
66.64 65358 
67.06 65489 
67.10 65621 
67.14 65863 
67.38 66196 
68.31 66741 
69.41 67084 
69.95 67235 
70.23 67320 

PRESS 1.98 ATM CART HTR PWR 

0.05316 8.937 0.02560 
0.00290 0.570 0.11671 
0.00041 0.082 0.12171 
0.00034 0.061 0.06841 
0.00034 0.068 0.12078 
0.00034 0.068 0.05872 
0 * 0 0 0 3 3  0.067 0.00375 
0.00033 0.068 0.00282 
0.00032 0.068 0.00253 
0 * 0 0 0 3 4  0.071 O.UO253 

HUN NO 3b5 ORIF O I I  0.0635 CM 

1 416.3 57.2 
2 61.8 5b.9 
3 57.5 56.8 
4 51.6 56.7 
5 57.0 56.4 
b 57.2 56.1 
7 73.5 55.5 
8 19.1 55.2 
9 *I.? 55.v 

10 6 7 . 0  54.9 

24.2 
22. I 
22.0 
21.d 
19.9 
18.0 
15.0 
1a.2 
13.0 
13.d 

11.594 
37.157 
38.289 
21.520 
37.918 
18.407 
1.200 
0.908 
0.816 
0.81b 

RUN NU 3b6 O R 1 6  D I P  0.0635 CH FLOW RATE 2.83 G/S I 

0.000540 0.357 
0.000433 0.417 
0*000417 0.420 
0.0004uJ u.421 
0.0003r6 U.422 
0.0003*1 U.025 
0+000294 9.431 
0.0002b5 0.437 
0-000252 U.439 
0.00024b U.441 

J Q  TEMP 81.8 K L I a  

51.98 65088 
b6.56 65316 
66.97 65454 
66.99 65593 

67.19 66187 
68.01 66737 
68.89 67084 
69.35 67236 
69.59 67320 

67.01 65046 

PRESS 1.98 ATH CART 

0.0’5349 8.972 
0.00289 0.568 
0.00036 0.072 
0.00030 0.059 
0.00030 0.060 
0.00030 0.061 
O.UO030 0.060 
0.00029 0.060 
0.00029 0.060 
0.00031 0.064 

HTR PWR C 

0.02560 
0.14749 
0.12839 
0.07105 
0.10863 
0.05907 
0.00386 

0.00247 
0.00249 

0.00200 

1 907.7 
2 60.8 
3 57.4 
4 -7.5 
5 57.0 
6 57.1 
7 11.1 
8 16.6 
9 70.4 
10 d0.4 

57.2 24.5 
57.1, 22.v 
56.8 22.L 
56.7 21 .Y 
5b.+ 2O.U 
56.1 18.1 
55.5 15. / 
55.2 l*.L 
55.I 13.b 
54.9 13.3 

11.615 
46.900 
40.41 r 
22.366 
34.142 
18.540 
1.235 
0.901 
0.7Y4 
0.903 



STERMAN HEAT FLUX 
PARAMETER AT WALL 

W/CM2 

EXP H-T E X P l F P S P  

W/CM2-K - COEF n-T COEF 
EXP/S-T 
H-T COtF 

STA TJoE WALL M I X T W E  ST.PTIL MIXTURE UUALITY MIXTURE HEYNOLOS 
rV0 TEUP SQT TFMP PRE5SURE DENSITY VAP/MIX ENTHALPY NUMtlER 
- u  I( MM HG G/CM3 - J /G 

QUN NO 367 

I un7.8 
2 60.0 
3 57.4 
4 57.4 
5 50.9 
6 3 7 . 0  
7 b9.5 
8 15.0 

10 7d.7 
9 77.8 

O R I F  O I A  0.1635 CM 

57.2 24.5 
57.n 22.9 
56.P 22.2 
56.7 21.r 
56.4 20.0 
56.1 10.1 
55.5 15. I 
55.2 14.2 
55.P L3.b 
54.0 13.3 

FLOW RATE 2.83 615 

0.000540 0.356 
0.000433 V.417 
0.000417 0.420 
0 * 0 0 0 4 0 3  0.421 
0.000377 U.422 
0+000341 0.425 
0.000194 Us430 
0.000265 0.435 
0.000253 U.430 
0.0002*1 0.439 

L I P  TEMP 81.8 K L I O  

51.96 65088 
,66.53 65316 
66.93 65454 
66.94 65593 

67.09 6b107 
67.81 66737 
60.59 67004 
60.99 67236 
69.21 67320 

66.95 65846 

PRESS 1.98 ATM CAHT 

0905351 8.972 
0.00288 0.566 
0.00032. 0.064 
0.00028 0.055 
0.00028 0.056 
0.00028 0.056 
0.00027 0.055 
0.00027 0.055 
0.00027 0.055 
0.00028 0.059 

HTR PWR 6.000 n 

0.18650 ******e 
0.11805 *.*I*** 

0.07571 *e***** 
0.12096 ***(I*** 
0.06222 ******* 
0.00395 9.796 
0.00279 6.581 
0.00242 5.568 
0.00247 5.638 

0.02559 .****e* 11.615 
59.22b 
37.172 
13.833 
J0.028 
19.536 

1.263 
U.896 
0.780 
0.795 

RUN N3 173 

332.8 
3e.a 
57.7 
58.1 
L17.5 

66.7 
UR.4 
'47.0 

1Q1.0 

5e.i 

O R I F  U I A  0 

58. I 
57.6 
57.4 
57.2 
56.6 
56.3 
55. 7 
55 .z 
55.0 
54.9 

-0567 C M  

29. I 

25.1 
2a.4 
22.u 
19.3 
Ib .3 
14.3 
13.0 
13.3  

27.u 

FLON RATE 2.94 G / S  L I P  TEMP 82.9 K L I Q  

0.000635 u.362 54.41 66086 
0 . 0 0 0 4 9 7  0.424 68.88 67275 
0.000472 0.426 69.26 67470 
0.00U447 O.YL* 69.36 667667 
0.000404 4 . 4 3 0  69.53 6H058 
0.000353 U.436 70.15 68559 
0.000293 u.440 72.30 69210 
0.000254 5.460 74.58 69679 
0.00023Y U . Y 6 5  75.74 6'4863 
0.000232 U.460 76.32 69956 

PRESS 3.05 A T M  CAHT HTR PUR o.ooo w 

0.05271 9.316 0.03390 ***).*** 
0.00244 0.504 0.41431 Q***a**  
0.00067 0.140 0.49615 ****O*I 

0.0@064 0.133 u.1461b *e** * * *  
0.00064 0.135 0.19221 ******e 
0.00063 0.135 0.07642 *e** * * *  
0.00061 0.135 0.01210 33.568 
0.00060 0.135 0.00406 9.160 
0.00058 0.132 0 . 0 0 3 1 4  6.620 
0.00058 0.134 0.00287 5.818 

1 
2 
3 

14.321 
125.002 
149.09'1 
43.871 
57.540 
22. I89 

3.633 
1.239 
0.966 
0.884 

4 
5 
6 
7 
8 
V 

10 

RUN NU 174 

334.2 
58.6 
57.6 
57.9 
57.3 
57.9 
b6.8 
6 8 . 6  
'94.1 
Vh.9 

ORIF P I b  0.0567 CM FLOW RATE 2. 

58.0 29.r 0.000636 
57.6 27.0 0 . 0 0 0 4 ~ 0  

5r.2 24.4 Obooo44n 
57.r r'5. I 0.000472 

56.6 22.b 0.000404 
56.3 19.3 0.000353 
55.7 Ib.3 0.000293 
5 5 . 2  14.3 0.000254 
55.u 13.b 0.000239 
54.Y lJ .3  0.000233 

94 G / S  L I Q  TEMP 82.8 K L I B  

0.362 54.31 66886 
0.423 68.81 67275 
U.426 69.19 67470 
4.427 69.29 67667 
u.430 69.46 68058 
0.436 70.00 68559 
U.448 72.32 69210 
0.459 74.53 6V679 
0.465 75.66 69863 
Us467 76.19 69956 

PRESS 3.05 

0.05287 
0.00245 
0.00067 
0.00064 
0.00064 
O.OOU63 
0.00062 
O.Oq060 
0.00056 
0.00052 

ATM CANT HTR PWR 

9.334 0.03300 
0.507 0.140 0.51729 0.788Y9 

0.134 0.10737 
0.136 0.28262 
0.135 0.08302 
0.135 C.01215 
0.135 0 . 0 0 4 ~ 4  
0.127 0.00324 
0.120 0.00286 

0.000 w 

...*I.. 

.**..** 

.****** 
****.** 
.****** 
e*... b* 

32.444 
8.a38 
6.772 
5.843 

I 
2 
3 

14.29d 
156.08H 
236.884 

56.247 
84.610 
24.763 
3.626 
1.236 
0.9'42 
0.876 

4 
5 
6 
7 
tl 
Y 

10 

RUN NO 175 

335.6 
56.5 
57.5 
37.0 
57.3 
57.0 
bb.9 
68.7 
* I  .9 
9 2 . 8  

ORIF Ole 0.0567 CM FLOW R A T t  2.Y4 G/S 

58 .0  29.7 0.000637 0.361 
57.6 27.J 0.000490 0.423 
57.4 25.1 0.000472 U.426 

56.8 22.0 O.UO0404 0.430 
5b.J 19.d 0 . 0 0 0 3 5 4  0.436 
55.7 1b.J 0.000293 U.448 
55.2 1 4 . 3  0.000254 U.459 
55. i 13.0 0.000239 0.465 
54.9 13.3 0*000233 0.467 

57.2 2 4 . 4  o.ooo44n 0.427 

L I O  TEMP 82.1 K L I Q  

54.15 66806 
68.76 67275 
69.15 67470 
69.25 67667 
69.43 63050 
70.05 68559 
72.32 69210 
74.55 69679 
15.66 69863 
76.15 69956 

PRESS 3.05 

0.05334 
0.00247 
0.00067 
O.OQO65 
0.00065 
O.OQO64 
0.00062 

A T M  CART HTR PWR 

9.401 0.03387 
0.511 0.56435 
0 . 1 4 0  1.08361 
0.135 0.22902 
0.137 0.25729 
0.136 0.09253 
0.136 0.01216 

1 
2 
3 

14.356 
170.323 
325.015 

68.756 
77.058 
27.597 

3.629 
1.23') 
1.020 
0.079 

4 
5 
6 
7 
8 
Y 

10 

--. 
O*OOObO 
0.00054 
0.00048 

. .  
0.136 0 ; 0 0 4 0 5  
0.123 0.00334 
0.109 0.00289 

RUN N O  176 ORIF U l Q  0.0567 CM FLON RATE 2.94 G/S L I Q  TEMP 82.6 K L I Q  

I 3 w . r  5n.a 29.1 0.000637 V.361 54.10 66886 
2 , * * e 6  51.6 27.0 0 . 0 0 0 4 9 H  u.423 611.73 67275 
3 47.5 57.4 2 5 . /  0.000472 0.426 69.11 67470 
4 3 7 . 8  57.2 Z*.* 0.000448 u.427 69.22 67667 
5 37.4 5b.V 22.u n.ona404 4 . 4 3 1 1  69.39 68058 

PRESS 3.05 ATM CANT HTR PWR 5 . 0 0 0  W 

0.05342 9.409 0.03376 * * * * * *e  

0.00068 0.141 2.07863 o**oo*o 
0.00065 0.135 0.24211 o***.**(l 
n.nnoh5 0 . 1 3 6  0.20711 OOO.O** 

0.0024e 0.513 0.56543 OW=.O** 

14.321 
1 b4.675 
b24.331 

72. I 05  
7rl.051 
20.45f 

3.641 
1,243 
l.OLb 
0 .870  

_ _  - .  
6 27.7 56.3 19.1 i . O i i 3 5 4  u . 4 3 <  10.01 68559 0.00064 0.136 0.09540 * * *O** *  

7 hh.8 55. I 1 6 . 3  0.000893 U.44H 72.20 69210 0.00062 0.136 0.01220 31.155 
H di4.b 55.2 1 4 . 3  0.000154 0.459 74.51 6'3679 0.00060 0.136 0.00406 (1.501 
9 MU.8 55.11 l3.b 0.000239 0.464 75.58 69163 0.00051 0 . l l b  0.00345 7.207 

10 n7.2 54.') 13.3 0.000233 0.467 76 -01  69956 0.00041 0.0'43 0.00208 6.113 

RUN NO 177 

341.1 
28.6 
57.5 
S7.0 
57.4 
5 7 . 8  
07.n 
nv.3 
r ( 7 . 2  
L(4.0 

O R l F  OIA 0 

58.6 
57. b 
57.4 
57.2 
56.8 
56.' 
55.7 
55.2 
55." 
54.9 

-0567 CH 

29. I 
27.u 
25.7 
24.4 
22.u 
19.3 
16.3 
14.3 
13.b 
1 3 . 3  

FLUW RATE 2-90  W S  L I Q  TEMP 82.5 K LIQ PRESS 3.05 

0.05394 
0.00252 

O.OOU65 
0*00065 
0.00064 
0.00063 
0.00061 
0.OQ05U 
Oa00037 

o.oo060 

ATM C A W  

9.491 
0.520 
0.142 
0.136 
0.138 
0.138 
0.138 
0.137 

0.084 
0.114 

HTR WR 

0.03365 
0,5530 0 
1.09945 
0 - 2 1  396 
0.24810 
0.09048 
0.01136 
0.00401 
0.00354 
0.00290 

1 
2 
3 

0.000638 0.361 54.01 
0e00049H 0.423 6'3.77 
0.000472 0.426 69.16 
O*OOU6*8 U.427 69.27 
0.000404 U.430 69-44 
0.000353 J . 4 3 h  70.00 
0.000293 0.448 72.37 
0.000254 0.460 74.62 
0.000239 U.465 75.b8 
0.000233 U.467 76.08 

66686 
67275 
67470 
67667 
68058 

69210 
69679 
69163 
69956 

6~1559 

16.290 
166.YOU 
330.142 

b4.234 
74.298 
26.ytlz 
3.3'93 
1 .126 
1.010 
0.010 

4 
5 
6 
7 
0 

10  Y 



STA TUHE WALL MIXTURE S T A T I C  MlXTURE QUALITY MIXTURE REYNOLDS STERMAN HEAT FLUX EXP H-T EXP/FPSP EXP/S-T 
NO TEPP SAT TEMP PRESSURE DENSITY VAP/MIX ENTHALPY NUMBER PARAMETER AT WALL COEF M-T COEF ti-T COEF 
- K  K MM HG G/CM3 - J /G - W/CM2 W/CM2-K - - 
RUN NO 178 ORIF OIA 0.0567 CM FLOW RATE 2.94 G/S LIP TEMP 82.5 K LIQ PRESS 3.05 ATM CART HTR PUR 0.000 W 

1 331.1 58.0 29.7 0.000642 0.358 53.45 66886 0.05229 9.143 0.03348 ****O** 14.259 
170.73Y 
497.704 

67.663 
83.470 
27.789 

3.467 

2 
3 
4 
5 

OiOQ245 
0.00068 
0 00065 
O.OQO65 
0.09064 
0.00062 

0.000503 0;419 

0.000452 0.423 

0.000357 0.431 
0.000296 0.444 

0 . 0 0 ~ 7 7  0.421 

o.ooo4on 0,426 

58.5 57.6 27.0 67.67 67275 0.502 Oi56096 e****** 
57.5 57.4 25.7 68.05 67470 0.190 1.64349 ***e+** 
$7.8 57.2 24.4 68.16 67667 0.134 0.22348 **eo*** 

7 67.4 55.7 16.3 71.22 69210 0.136 0.01151 28.070 

57.3 56.8 22.0 68.33 68058 0.136 0.27641 ****a** 
6 57.8 56.3 19.3 68.96 68559 0.136 0.09242 e****** 

B n8.9 55.2 16.3 0.000257 0.455 73.44 6V679 0.09060 0.135 0.00400 8.010 1.232 
9 84.1 55.0 13.6 0.000242 U.460 74.45 6‘4863 0.00046 0.104 0.00358 7.498 1.OH8 

10 78.4 54.9 13.d  0*000235 0.462 74.76 by956 0.00028 0.064 0.00273 6.012 0.811 

RUN NO 179 O R I F  D I I  0.9567 CM FLOW RATE 2.94 G / S  L I 4  TEMP 82.5 K L I Q  PRESS 3.05 ATM CANT ATR PUR 0.000 W 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

331.5 
58.4 
57.4 
57.8 
57.2 
57.8 
67.9 
n9.5 
82.5 
75.3 

58.0 
57.6 
57.4 
57.2 
56.8 
56.3 
55.7 
55.2 
55.0 
54.9 

29.7 
27.0 
25.7 
24.4 
22.0 
19.3 
16.3 
14.3 
13.6 
13.3 

0.000640 
0.000501 
0.000475 
0.000150 
0.000407 
0.000356 

0.000255 
0.000240 
0.000234 

0 ~ 0 0 0 2 9 4  

0.359 
0.420 
0.423 
0.425 
0.428 
0.433 
0.446 
0.457 
0.462 
0.466 

53.68 
68.13 
68.52 
68.62 
68.80 
69.44 
71.74 
74.00 
75.00 
75.28 

66886 
67275 
67470 
67667 

68559 
692 10 
69679 
69863 
69956 

68058 

0.05305 
0.00246 
0.00069 
0.00066 
0.00066 
0.00065 
0.00063 
0.00061 
0.0004s 
0.00024 

9.299 
0.505 

0.136 
0.138 
0.138 
0.138 
0.137 
0.101 
0.054 

0.142 

0.03401 
0.63872 
6.22850 
0.24336 
0.32841 
0.09285 

0 I 00399 
0.00368 
0.00264 

0.01129 

14.457 
193.671 

1879.220 
73.412 
98.805 
27.8i8 

0.783 

3.390 
1.227 
1.110 

RUN NO 180 ORIF  D I A  0.0567 CM FLOW RATE 2.94 W S  L I Q  TEMP 82.5 K L I P  PRESS 3-65 ATM CAW1 HTR PWR 0.000 W 

1 335.3 58.0 29.7 0.000640 0.359 53.74 66886 0.05339 9.367 0.03378 ******e 14.367 
2 58.5 57.6 27.0 0.000500 0.421 68.31 67275 0.00249 0.513 0.61138 ****a** 185.149 
3 57.5 57.4 25.7 0.000474 0.424 68.70 67470 0.00069 0.143 1.91563 *****e* 577.223 
4 57.8 57.2 24.4 0 . 0 0 0 4 5 0  U.425 68.80 67667 0.00066 0.137 0.24655 ******* 74.270 
5 57.1 56.8 22.0 0.000466 01428 68.98 68058 0.00066 0.139 0.41996 126.147 
6 57.8 56.3 19.3 0*000355 0.434 69.63 68559 0.00065 0.139 0.09116 e*****. 27.275 
7 b 8 . 1  55.7 16.3 0 .0002~4  0.447 71.95 69210 0.0Q063 0.139 0.01115 26.081 3.342 

9 81.2 55.0 13.6 0.000240 0.463 75.23 69863 0.00043 0.09Y 0.00376 7.810 1.131 
10 71.9 54.9 13.3 0.000234 0.464 75-47 69956 0.00020 0.046 0.00254 5.709 U.150 

8 09.8 55.2 14.3 0*000255 0.458 14.24 69679 0.00061 0.138 9.00398 7.651 1.221 

RUN NO 181 O R I F  O I A  0.0567 CM FLOW RATE 2.94 G / S  114 TEMP 82.5 K L I Q  PRESS 3.05 ATM CAHT HTR PUR 0.000 u 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

331.7 
58.4 
57.5 
57.7 
57.2 
57.7 
(ra.3 
Y O . 0  
79.1 
69.3 

58.0 
57.6 
57.4 
57.2 
56.8 
56.3 
55.7 
55.2 
55.0 
54.9 

29.7 
27.0 
25.7 
24.u 
22.0 
19.3 
16.3 
14.3 
13.6 
13.3 

0.000640 
0.000500 
0.000474 
0.000450 
0.000406 
0 0003S5 

0.359 
0.421 
0.424 
Y 425 
0.428 
(1.*3* 

0.000294 0.447 
0.000255 Y.458 
0.000240 0.463 
0.000234 0.464 

53.66 
68.25 
68.66 
68.75 
68.93 
69.58 
71.92 
74.21 
75.18 
75.38 

66886 
67275 
67471 
b7668 

be560 
69211 
69679 
69863 
69956 

60058 

0.05350 

0.00069 
0 00066 
0.09067 
0.00066 
0.00064 
0.00062 
0.00041 
0.00014 

0.00252 
9.376 
0.518 
0.144 
0.138 
0.140 
0.139 
0.139 
0.138 
0.094 
0.033 

0.03352 
0.62573 
3.62387 
0.26638 
0.34364 
0.09759 
0.01106 
0.00397 

0.00228 
0.003n9 

25.479 
7.513 
8.112 
5.241 

14.280 
189.571 

1U92.324 
80.267 

103.278 
29.205 

3.318 
1.220 
1.164 
U.610 

RUN NO 182 O R I F  DIP. 0.0567 CM FLOW RATE 2.94 G / S  L I O  TEMP 62.5 K L I Q  PRESS 3.05 ATM CART HTR PWR 0.000 

1 335.7 58.0 29.7 0.000641 0.359 53.54 66886 0.05299 9.274 0.03340 **a***t 14.234 . _ -  
2 $a*+ 57.6 27.0 0 . 0 0 0 5 0 i  0.420 67.97 67275 0.00251 0.514 0.67168 *e***** 203.901 
3 57.4 57.4 25.7 Oe000476 0.422 68-37 67471 0.00070 0.144 5.94231 ****e** 1794.960 

5 57.2 56.8 29.0 0.0004U7 0.427 68.66 68058 0.00067 0.140 0.32672 *****o* Y8.406 
4 47.8 57.2 24.4  o.000451 0.424 68.47 67668 0.00067 0.131) 0.23401 +*****e 70.b7b 

6 57.7 56.3 1’9.1 0.000356 0.432 69.31 68560 0.00066 0.139 0.09950 *a***** 29.836 
7 68.2 55.7 16.3 0.000295 0.445 71.65 69211 0.00064 0.139 0.01112 25.430 3.343 
8 89.9 55.2 14.3 0*000256 0.457 73.94 6Y679 0.00062 0.138 0.00398 7.474 1.225 
9 78.4 55.0 13.6 0.000241 0.462 74.90 69863 0.00041 0.092 0 . 0 0 3 9 4  8.198 1.179 

10 68.1 54.9 13.3 0*000235 0.463 75.08 by956 0.00012 0.028 0.00215 4.950 0.631 

RUN NO 2 0 1  O R I F  D I P  0.0567 CM FLOW RATE 2.81 G / S  L I P  TEMP 83.9 K L I P  PRESS 3.05 ATM CAHT HTR PUR 0.000 W 

1 321.8 58.4 32.8 0.000680 0.371 57.14 63548 0 , 0 5 3 6 4  9.270 0.03520 ******e 15.023 
2 b l . 4  58.3 31.6 0.000559 0.436 72.74 63683 O.gQ369 0.749 0.24167 ***OO** 73.8&5 
3 5 U . 4  58.2 31.0 0.000544 U.440 73.60 63749 0.00204 0.418 1.71011 ******* 516.184 
4 59.4 58.1 30.4 0.000531 0.443 74.20 63816 0.00196 0.604 0.30916 ****e** Y3.076 
5 59.6 58.0 29.3 0*000506 0.448 75.37 63952 0.00194 0.406 0.24477 ******* 73.071 
6 60.9 57.6 27.u 0-000455 0.462 78.33 64267 0.00189 0 . 4 0 8  0.12501 o*’**o* 36.635 
7 154.3 57.1 23.8 0.000373 0.501 87.23 64721 0.00173 0 s 4 U 4  0.00416 6.461 1.300 
8 179.4 56.8 21.8 0.000320 U.539 96.06 65042 0.0Ql .61 0.404 0.00330 4.584 0.9Y4 
9 183.4 56.6 2U.V O.OOO297 0.559 100.74 65206 0.00155 0 . 4 0 6  0.00320 4 . 3 8 0  O.Y*2 

10 192.5 56.5 20** 0.000286 0.569 103.04 65289 0.00150 0.399 0.00293 3.865 0.Y56 

C 18 



STA TUHE WALL MIXTURE STATIC MIXTURE OUALlTY M I X T U R E  REYNOLDS 
NO rLM0 S 4 Y  TtMP PRE5SURE DENSITY VAP/MIX ENTHALPY NUM~EH 
- K  K MM HG G / C M 3  - J /G 

RUN NO 202 O R I F  D I P  0.0561 CM FLOW RATE 2.81 G/S L I Q  TEMP 84.2 K L I Q  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

321.7 
61.4 
58.4 
59.8 
59.5 
60.8 
134.7 
178.7 
182.2 
101.3 

58.4 
58.3 
98.2 
58.1 
58.0 
57.h 
57al 
56.8 
56.6 
56.5 

33.1 
31.M 
31.2 
30.0 
29.4 
27.1 
23.u 

20.v 
2 0 * *  

21 .n 

0 000680 
0.000559 
0.000544 
0.000530 
0.000504 
0.000453 
0*000371 
0.000318 
0.000295 
0.000284 

0,374 
0.439 
0.443 
Us446 
u.452 
0 ~ 4 6 6  
0 a505 
0.543 
0.563 
0.573 

57.91 
73.58 
7b.45 
75.05 
76.23 
79.19 
88.12 
96.98 
101.67 
103.98 

63512 
63654 
63724 
63794 
63932 
64254 
64716 
65038 
65204 
65288 

5TERMAN 
PARAMETER 

PRESS 3.05 

0.05351 
0.00361 
0.00204 
0.00194 
0.00194 
0.00189 
0.00172 
0~00160 
0.00155 
0*00149 

RUN NO 203 O R I F  D I P  0.0967 CM FLOW RATE 2.81 G / S  L I P  TEMP 8 4 . 9  K L I P  PRESS 3.05 

1 315.8 59.5 33.5 0*000676 0.381 59.65 63468 0.05334 
2 61.3 58.3 32.2 0.000554 0.647 75.53 63619 0.00358 
3 58.4 58.2 31.3 Oe000539 0.451 76-35! 63694 0.00202 
4 59-4 58.2 30.8 0.000525 0.454 77.00 63769 0.00194 
5 59.3 58.0 29.b 0.000498 0.460 78.19 63911 O.OQ193 
6 60.9 57.6 27.2 0.000447 0,474 81.18 64242 0*00188 
7 153.2 57.1 23.Y 0.000365 0.513 Y0.22 64711 0.09172 
8 178.1 56.8 21.8 0.000313 0.552 99.18 65037 0.00160 
Q lal.7 56.6 20.9 0~000290 0.572 103.92 65204 0-00154 

10 1v0.3 56.5 io.*  0.00027~ 0.582 106.26 66288 0.00149 

RUN NO 204 ORIF OIA 0.0567 CM 

1 314.1 58.5 33.M 
2 61.3 
3 58.4 
4 59.5 
5 59.3 
6 60.9 
7 146.4 
8 173.5 
9 177.7 
10 182.8 

58.3 
56.3 
58.2 
58.0  
57.6 
57. I 
56.H 
56.6 
56.5 

32.3 
31.b 
30 .Y 
29.0 
27.2 
23.Y 
21 
20.9 
20.4 

RUN NO 205 ORIF DIA 0.0567 CM 

1 293.5 58.6 34.0  
2 61.3 58,4 32.5 
3 58.4 58.3 31.M 
4 59.4 58.2 31.1 
5 59.6 58.0 29.7 
6 60.8 57.7 27.3 
7 139.7 57.1 23.0 
8 1b7.8 56.8 21.8 
9 172.5 56.4 2 O . Y  
10 IR0.2 56.5 20.4 

RUN NO 106 O R I F  OIA 0.0567 CM 

1 305.9 58.5 
2 61.2 58.3 
3 58.3 58.2 
4 59.4 58. I 
5 59.2 58.0 
6 80.7 57.6 

8 173.9 56.0 
9 176.8 5b.h 
10 187.0 56.5 

7 i5n.z 57.1 

33.3 
32.0 
31.3 
30.7 
29.5 
27.1. 
23.8 
2I.M 
20.9 
20.4 

RUN NO 207 ORlP O I A  0.0567 CM 

1 319.0 5n,2 31.~ 
2 60.0 58.1 30.4 
3 58.1 98.0 2Y.9 
4 59.2 58.0 29.4 
5 58.2 S7.R 28.6 
6 59.5 57.5 26.6 
7 107.7 57.1 23.6 
8 133.7 56.8 21.1 
9 134.9 Sb.6 20.9 
10 142.1 S6.5 20.q 

FLOW RATE 2.81 G / S  L I Q  TEMP 86.3 K LIP PRESS 3.05 

0.000661 
0.000544 
0.000528 
P.000514 
0 . 0 0 0 4 8 8  
0.000438 
0.000359 
0.000308 
0e0002Hb 
0.000275 

5.392 
0.458 
0.462 
0.464 
0.470 
U.484 
0.523 
0.561 
u.581 
0.591 

62.43 
78.20 
79.04 
79.63 
80.80 
83.74 
Y2.65 

101 -47 
106.14 
108.44 

63441 
63599 
63677 
63755 
63903 
64236 
64709 
65037 
65204 
65288 

0.05160 
0.00338 
0.00195 
0.00187 
0.00186 
0~001E1 
0 * O Q  166 
0.00155 
0.00150 
0 -00146 

FLOW RATE 2.81 G/S L I Q  TEMP 88.2 K L I P  PRESS 3.05 

0.000640 
0.~000530 
0 0005 15 
0.000501 
0.000475 
0.000427 
0.000350 
0.000301 

0.000270 
0.000280 

FLOW RATE 2 #  

0.000652 
0.000539 
0.000524 
0*000511 
0 m00048b 
0 * 0 0 0 4 3 7  
0.000359 
0.000309 
0.000206 
O-OOU276 

FLOW RATE 2 

0.000646 
0 . 0 0 0 5 3 4  
0.000523 
0.000513 
0.000495 
0.000453 
0 . 0 0 0 3 8 3  
0.000336 
0*000315 
0.000305 

0.407 .~ - 
0.472 
0.476 
0.479 
0.484 
0 . 4 9 8  
0.536 
0.573 
D ,593 
0.602 

66.1# 
81.71 
82.52 
83.10 
84.24 
87.12 
95.84 

104.49 
109.07 
111.32 

63415 
63579 
63660 
63742 
63896 
64231 
64707 
65037 
65205 
65288 

0.04898 
0.00316 
0.00186 
0.00179 
0.00177 
Os00173 
0.00159 
0 0 00149 
0.00144 
0 .oo 140 

,8l G/5 L I D  TEMP 86.4 K L I P  PRESS 3 . 0 5  

0.392 62.42 63494 0.05101 
0.457 78.03 63639 0.00339 
0.461 78.87 63711 0.00195 
u.464 79.46 63783 0~00106 
0.470 80.63 63Y21 0.001U5 
0.483 83.56 64248 V ~ O O I R I  
0.522 92.43 64713 0.00166 
0.560 101.21 65037 0.00154 
U.580 105.87 65204 0.00150 
0.590 108.16 65287 0.00144 

.70 G/S 

0.373 
0.43Y 
9.462 
0.444 

U.458 
0.485 

0.526 
u.533 

0.448 

u.512 

L I P  TEMP 

57.43 
73.33 
76-01 
74.42 
75.22 
77.23 
83.31 
89.37 
92.58 
94.17 

83.8 K L I O  

61331 
61431 
61480 
61531 
61650 
61Yl8 
62321 
62620 
62771 
62847 

PRESS 3.04 

0.05504 
0.00310 
0.00140 
0.00133 
0.00134 
0.00131 
0.00123 
0.00116 
0.00114 
0.00112 

HEAT FLUX EXP H-T F X P ~ F P S P  
AT YALL COEF ti-1 COEF 
W/CMZ WICM2-K - 
A T M  CAHT HTR PWR 1.769 n 

9.318 0 . 0 3 5 4 0  *****e* 
0.751 0.24243 * * * *o* *  
0.421 2.6281b .a****** 
0 . 4 0 0  0.246bB ****e** 
0.408 0.27031 ******e 
0.409 0.13103 o*o***o 

0.406 0.00333 4.611 
0 . 4 0 8  0.00325 4.430 
0 . 4 0 0  0.00297 3.YU3 

0.406 0.00416 6.399 

ATM CANT HTR PWR 6.662 W 

9.458 0.03675 Y * O O * * *  

0.746 0.24697 *e** * * *  
0.425 2.33481 
0.410 0.32170 ******* 
0.413 0.30815 *+****e 
0.415 0.12688 ******* 
0.411 0.00420 6.569 
0.411 0.00339 4.657 
0.413 0.00330 4.469 
o.40b 0.00303 3.965 

ATM CANT HTR PUR 14.954 W 

9.417 0 , 0 3 8 3 4  ******e 
0.719 0.24158 * * * * * *e  
0.420 3.07418 ******I 

0.405 0.31623 *YOU*** 

0.409 0.12707 * * * O * Y *  

0.406 0.00455 7.105 
0.406 0.00348 4.HU3 
0.407 0.00336 4.551 
0 . 4 0 3  0.0031Y 4.231 

0.401 0.312ri *****o* 

ATH CART HTR PWR 26.457 W 

9.285 
0.69: 
0.412 
0.398 
0 . 4 0 0  
0.402 
0.399 
0 . 3 V Y  
0.400 
0.395 

4 T M  CPHT 

9.317 
0.721 
0.418 
0 . 4 0 3  
0.406 
0.401 
0.409 
0.404 
0.406 
0 . 3 ~ 8  

HTR PWR 

0.03765 
0.244'47 
4.59645 
0.31024 
0.33641 
0.13349 
0.00434 
0.00345 
0 . 0 0 3 3 1  
0.00305 

ATM CAHT HTR PWH 1.000 W 

15.00'3 
73.616 
I88.2bl 
13.95b 
8O.ldb 
3 8 . 1 5 7  
1.2Y2 
0.9'49 
0.9sb 
0.861 

15.322 
73.Y22 

6YO.4H4 
94.901 

36.452 
90.105 

1.3lU 
1.002 
0.951 
0.868 

15.553 
70.Y23 

892.033 
91 -55'9 
n~.rii 
35.tlbSI 

1 . 3 h j  
1.611 
11.Y94 
U.UY7 

15.4R5 
61.164 
736.225 
91.3'41 
70.h7Y 
35.5bl 
1.4Id 
1 .oe2 
0.961 
n . Y w  

15.2HO 
11.992 

133b.OdY 
R9.9LY 
Yh.bbl 
37. 1 1  I 

1 . 3 0 7  
1.004 
U.Yb11 
O s Y b l  



STA TU8E WALL MIXTUPE STATIC MIXTURE QUALITY MIXTURE REYNOLDS 
NO TEMP SAT TFMP PRESSURE DENSITY VAP/MIX ENTHALPY NUHYER 
- K  K MM HG G/CM3 - J/Q 

RUN NO 208 ORIF  O I A  0.0567 CM FLOW RATE 2.70 G/5 L I P  TEMP 84.1 K L I P  

1 320.9 58.2 31.4 0.000642 0.377 58.25 61323 
2 59.9 58.1 30.4 0.000530 0.443 74.40 61424 
3 50.1 58.1 30.U 0.000519 U.447 75.09 61473 
4 58.9 58.0 29.5 0*000509 0.449 75.49 61525 
5 S8.2 57.9 28.b 0.000490 0.453 76.30 61645 

7 106.7 57.1 23.6 0.000379 0.490 84.61 62320 
8 133.5 56.H 21.1 0.000333 0.516 90.47 62620 
9 134.1 56.b 20.9 0*000312 0.530 93.69 62771 
10 140.9 56.5 20.4 0.000302 0.537 95.28 62847 

6 59.4 57.5 26.6 0.000449 0.062 78.31 61915 

STERHAN HEAT FLUX EXP H-T 
PARAMETER AT WALL COEF 

U/CM2 W/CM2-K 

EXPIFPSP 
ti-r COEF 

EXP/S-1 
H-T COEf 

PRESS 3 - 0 1  ATM CANT HTR PWR 

0.05545 
0.00309 
0.001 38 
O.OOL33 
0.00133 
O . O O i 3 0  
0.00122 
0.00115 
0.00113 
0.00110 

9.367 
0.614 
0.277 
0.267 
0.269 
0.270 
0.269 
0.268 
0.270 
0.267 

0.03566 
0.33732 
3.03033 
0 ~29985 
0.68764 
0.14220 
0.00542 
0.00350 
0 . 0 0 3 4 8  
0.00317 

15.527 
104.652 
032.099 
92.085 
209.697 
42.855 
1 e696 
1.084 
1.05Y 
0.960 

10.720 
5.794 
5.754 
5.027 

RUN NO 209 ORIF OIA 0.0567 CM  FLOW RATE 2.70 G/S LIP TEMP 84.9 K LIP 

1 315.5 98.2 31.4 0.000632 0.384 60.03 61314 
2 60.0 58.1 30.5 0.000523 0.4S1 76.14 61417 
3 50.1 58.1 30.0 0.000512 0.454 76.81 61467 
4 59.0 58. I1 29.5 0.000502 u.456 77.22 61518 s 58.2 57.9 2u.b o.011~4)14 0.46~ 78.02 61640 

PRESS 3.04 ATM CAHT HT4 PWR 

0.05433 91354 0.03636 
0.00299 0.603 0.32671 
0100136 0.276 6,5037’) 
0.00130 0.265 0.27241 
0.00130 0.268 0.69647 
0.00127 0.268 0.13760 
0.09120 0.268 0.00780 
0*00113 0.267 0 . 0 0 3 5 4  
O.OQ111 0.269 0.00354 
0.06108 0.264 0.00320 

15.561 
100.088 
197’3.418 
82.638 

209.791 
40.980 
2.363 
lvO8b 
1.064 
0.960 

6 59.5 57.6 26.6 6.000443 0;46Y 8O.Oi 6191i 
7 91.4 57. I 23.b 0.000374 0.496 86.07 62319 
8 l W * O  56.8 21.1 0.000329 0.523 92.10 62619 
9 132.5 56.6 2U.9 O.OOU3U8 0,537 95.30 62771 
10 139.0 56.5 2U.4 0.000298 0.544 96.87 621147 

RUN 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

NO 211 

300.3 
60.2 
58.1 
S8.9 
58.2 
39.4 
18 .a 

l r ‘ 8 . R  
129.3 
135.7 

O R I F  O IA  0.9567 CH 

58.3 31.9 
58.2 30.9 
58.1 3u.4 
58.0 29.8 
57.9 28.9 
87.6 26.8 
57.1 23.7 
56.8 21.8 
56.6 20.9 
56.5 20.4 

FLOW RATE 2.70 G/5  

O*OOOS~5 0.413 
0.000497 0.480 
0.000486 0.483 
0.000476 U1465 
0.000458 0.489 
Ot000418 0.499 
0.000354 0.526 
0.000312 0.552 
0.000293 0.566 
0*000283 0.573 

L I U  TEMP 88.2 K L I P  

6 7 . 2 9  61262 
83.41 61375 

85.25 61611 

84.06 61430 
84.46 61486 

87.23 61893 
93.26 62311 
99.27 62614 
102.44 62768 
104.01 62846 

PRESS 3.01 ATM CAHT HTR PWR 

0.05073 9.399 0.03883 
OtOOZ68 0.576 0,29017 
0.00128 0.277 14.62759 
OaOQl22 0.266 0.29756 
0.110122 6.269 1.03093 

15.581 
R4.495 

4223.805 
85.824 

295.368 
41.&95 
3.605 
1.084 
1.063 
0.955 

. _. - .~ 
0~00120 0.268 o.ik2 
O.OQ114 0.269 0.01276 
0.0Ql07 0.267 0.00371 
0.00106 0.269 0.00370 
0.00102 0.264 0.00333 

PRESS 3.04 ATM CART HTR PWR 

0.04960 9.427 0.04008 
0.00257 0.566 0,25534 
0.00126 0,279 ******* 
0.09119 0.266 0.28330 
0.00120 0.269 1.37422 
0.00117 0.269 0.15402 
0.00112 0.269 0.01427 
0.00106 0.267 0.00379 
0.00104 0.269 0.00378 
0.00101 0.264 0.00340 

RUN NO 212 ORIF  O I A  0.0567 CM FLOW RATE 2.70 G/S L I P  TEMP 88.2 

203.5 58.3 32.2 0.000584 0.424 69.94 
60.4 58.2 31.1 0.000489 0.491 86.09 
58.1 58.1 30.5 0.000478 U.494 86.73 
59.0 58.1 3 0 . 0  0.000168 0.496 87.13 
58.1 57.9 291U 0.000449 0.500 87.91 
59.3 57.6 2b.M 0.000411 tJ.510 89.89 
16.0 57.1 23.7 0.000340 0.536 95.92 

127.3 56.8 21-t4 0.000306 0.563 101.92 
127.b 56.6 20.5’ 0.000287 0.577 10S.09 
134.3 56.9 20.4 0.000218 Us583 106.65 

K L I P  

61237 
61354 
61412 
61469 
61596 
61884 
62307 
62612 
62767 
62845 

1 
2 
3 

15.714 
73.059 

.**a*** 
80.282 
386.R02 
42.927 
3.948 
1.089 

0.959 
i.06n 

4 
5 
6 
7 
8 
9 

10 

RUN hr0 213 ORIF  D I A  0.0567 CM FLOW RATE 2.82 Q/S L I P  TEMP J3.4 K L I P  

1 32018 58.1 30.4 0.000636 0.369 56.22 64051 
2 29.2 58.” 29.6 0.000531 0.432 71.46 64136 
3 58.3 58.0 29.3 0.000522 U.43. 71.98 64185 
4 58.4 57.9 28.9 0.000514 0.430 72.24 64237 
5 57.8 57.8 28.2 O.OOOUY9 U.438 72.75 64341 
6 5R.7 57.5 26.3 0.000462 0.445 74.00 64598 
7 69.1 57.1 23.5 0.000400 ~ 1 . 4 6 3  77.85 64999 
8 104.6 56.8 21.1 0.000357 0.400 81.69 65305 
9 106.4 8b.b  2U.L) 0.000338 0.490 83.72 65458 
10 110.8 56 -5 20.4 0.000328 0.494 84.72 65535 

HUN NO 219 OHIF  O I A  0.0567 CM FLOd RATE 2.66 G/S L I P  TEMP 83.7 K L I P  

1 313.1 58.5 33.4 0.000689 0.372 57.59 60122 
2 62.0 50.3 32.1 0.000560 0.441 74.14 60263 
3 98.7 58.2 31.4 0.000544 0.440 75.22 60333 
4 59.9 sa.? 3U.U 0.000528 0.450 76.04 60403 
5 b t . 3  58.u 29.b 0.000500 U.45? 17.64 60537 
b 61.1 51.6 27.2  0.00044b 00476 81.67 60849 
7 183.8 57.1 23.d 0.000355 0.528 93.78 61292 
8 226.8 56.0 21.8 0.000299 U.578 105176 61000 
9 139.5 56.6 20.5’ 0.000274 0.605 112.10 61758 
10 dh4.U 56.5 20.4 0.0002b3 u.618 115.20 61838 

PRESS 3.13 ATH CART MTR PWR 

0.05388 
000p261 
O.OQ090 
0.00088 

0.00087 
0.00083 
0.000~0 
0.00079 
0*00077 

O.OQ088 

9.303 0.03542 
0.527 0.43051 
0.184 0.59558 
0.180 0.38373 
0.181 3.90774 
0.180 0.15260 
0.181 0.01508 
0.180 0.00375 
0.181 0.00363 
0.178 0.00327 

15.173 
131.839 
181.323 
116.622 

1060.920 
45.808 
4 . ~ 9  
1.133 
1.104 
0.995 

37.638 
6.907 
6.605 
5.779 

PRESS 3.11 ATH CAHT HTR PWR 

0.0561 1 
0.00435 
0100271 
0.00260 
0.00256 
0.00248 
0.00221 
0.00201 
0.00193 
0 .oo 183 

9.215 
0.846 
0.533 
0.517 
0.517 
0.521 
0.516 
0.515 
0.517 
0.501 

0.03610 
0.22671 
1.23901 
0.28942 
0.15897 
0.12733 
0.00407 
0.00303 
0.00283 
0.00253 

15.992 
71.697 

386.154 
89.079 
48.916 
38.133 
1.302 
0.926 
0.84U 
0.743 

5.9b8 
3.703 
3.39s 
2.8Y4 

-- 
c 20 



STA TUaE WALL MIXTUUE STATIC MIXTURE UUALITV MIXTURE REYNOLDS STERMAN HEAT FLUX EXP H-T EXPfFPSP EXP/S-T 
NO TEMP SAT TFMP PHESSURE OENSITV VAP/MIX ENTHALPY NUMMER PARAMETER AT WALL COEF H-T COEF H-1 COEF 
- I (  I( HH HG G/CM3 - J / G  - W/CH2 W/CW2-K - 
RUN NO 220 ORIF D I P  0.3567 CN FLOW RATE 2.66 G/S LIP TEMP 84.2 K LIP PRESS 3.11 ATH CAHT MTR PWR 1.022 w 

1 316.6 58.6 34.3  0.00069R 0.377 58.82 60030 0.05605 9.310 0.03608 *e***** 15.R33 

3 58.7 58.3 32.U 0.000546 Us451 76.63 60275 0.00270 0.537 1.38568 ****ab* 427.503 
4 h0.1 58.2 31.2 0.000529 0.455 71-45 60357 0*09261 0.525 0.27756 ******* 85.351 
5 65.4 58.0 29.1 0.000498 0 . 4 6 3  79.00 60510 0*00258 0.527 0.07176 *****a* 22.024 
6 1111.7 57.7 27.4 0.000442 0.4B2 83.15 60830 0.00245 0.522 0.01158 ***a*** 3.685 
I 118.1 57.1 2d.Y 0.000352 0.934 95.32 61285 0.00220 0.521 0.00397 5.751 1.26L 
6 2Z6.7 56.a 21.6 0*000295 0.585 107.39 61600 O1OO2Ol 0.520 0.00306 3.850 0.926 
9 2b0.9 56.0 20.9 O*OOO27l 9.612 113.76 61760 0.00192 0.521 0.00284 3.418 0.836 

2 62.1 58.4 32.d 0.000564 0.446 75.54 60194 o.Op435 0.855 0.23404 **I**** 73.263 

10 257.4 56.5 20.4 0.000260 0.625 116.91 61838 0.001~3 0.506 0.00252 z.881 0.736 

RUN 221 ORIF O I A  0.0567 CM FLOU RATE 2.66 G/S L I P  TEMP 84.9 K LIB PRESS 3.11 A T M  CAHT HTR PIM 6.891 w 

1 310.0 58.5 33.0 0*000680 0.383 60.17 60071 0.05543 9.351 0.03719 ******e 
2 62 .1  58.4 32.5 0.000552 0.452 76.96 60225 0.00424 0.846 0.22626 e*** * * *  
3 58.7 58.3 31.7 0.000535 0.457 78.03 60301 0.00268 0.540 1.21615 ******a 
4 b0.2 58.2 31.0 0.000519 Us461 78.85 6U377 0.00257 0.524 0.25923 e****** 
5 62.H 58.0 29.7 0*000490 0.469 80.47 60521 OsOQ253 0.523 0.10966 ****e** 
6 6'1.8 57.6 27.d 0.000436 us487 kl4.54 60838 0.00245 0.527 0.12712 *a****c 
7 183.3 57.1 23.Y 0.000348 0.540 96.79 61288 0.00219 0.522 0.00414 6.120 
6 d2b.6 56.U 21.8 0.000292 0.591 108.91 61600 0.00199 0.522 0.00311 3.947 
9 240.7 56.6 20.9 0.000268 0.618 115.32 61759 0.00191 0.524 0.00284 3.426 

10  L58.8 56.5 2 U * *  0.000257 0.632 1111.46 61837 0.00182 0.509 0.00252 2.867 

RUN h1U 222 OUIF O l A  0.0567 CM FLOU RATE 2.66 G/S L I O  TEMP 86.0 K L I P  

1 114.5 58.6 34.0  0.000659 0.395 63.32 60063 
2 62.2 58.0 32.5 0.000536 0.467 80.54 60219 
3 58.8 58.3 31.0 0.000520 0.471 81.42 60296 
4 6 0 . 2  58.2 31.1 0.000505 0.475 82.25 60373 

6 61.8 57.7 27.3 0.000424 0.501 87.97 60836 
7 179.6 57.1 23.Y 0.000339 0.554 100.28 61287 
6 220.6 56.R 21.d OaOO02M5 0.606 112.46 61600 
9 238.0 56.6 20.9 0.000262 U.633 118.90 61759 
10 15b.8 56.5 20.4 0.000251 u.646 122.06 61837 

5 62.2 58.1, 29.1 0.000476 u . 4 8 3  83.88 6 0 5 1 ~  

RUN MJ 223 ORIF  UIA 0.0567 CN FLOW RATE 2.66 G/S L I P  TEMP 88.1 K L I P  

1 113.1 50.7 34.8 
2 6 2 . 6  58.4 33.1 
3 58.8 S R . 3  32.3 
Q 60.2 58.2 31.5 
5 61.6 58.0 29.9 
6 61.9 57.7 27.r 
7 116.0 57.1 23.0 
a 212.4 56.8 2l.d 
9 232.6 56.6 20.9 
10 222.3 56.5 2U.* 

0.000643 0.414 68.09 
0.000522 0.487 85.54 
0.000506 0.491 86.43 
O . O O O 4 Y O  0.495 87.26 
0*000460 0.503 88-90 
0.000409 0.522 93.03 

0.000275 0.627 117.81 
0.000253 0.655 124.33 
0.000243 u.668 127.55 

0.000327 0.575 105.49 

59979 
60156 
60243 
60331 
60495 
6U819 

61600 
61761 
61838 

61281 

PRES5 3.11 A I M  CART HTR PYR 

0.05668 9.883 0.17664 
0.00283 0.584 0.15314 
Oe00261 0.543 1.14398 
OeOQ251 0.527 0.25785 
0.09247 0.527 0.12541 
0.00240 0.531 0.12700 
0.00215 0.526 0.00430 
0.06196 0.526 0.00321 
0.00188 0.527 0.00291 
0.00179 0.512 0.00256 

PRESS 3.11 ATM CANT MTR PUR 26.981 k 

0.05487 

0.00254 
0.00244 
0.00241 
O.OQ233 
0.0021 0 
0 -00192 

0.00176 

0.00274 

0.001a4 

10.023 
0.589 
0.551 
0.534 
0.535 
0.536 
0.533 
0.533 
0.535 
0 -520 

0 . 1 8 4 0 8  
0.15004 
1.28812 
0.26512 
0 15219 
0.12680 
0.00449 
0.00336 

0.00266 
0.00304 

6.5'41 
4.239 
3.618 
2.971 

RUN NO 224 OHIF D I A  0.9567 CM FLOW RATE 2.88 G/S LIQ TEMP 83.2 K LIP PRESS 3.06 ATM CANT HTR PWR 0.000 

1 J23.8 
2 42.1 
3 5d.7 
4 e0.5 
5 $2.0 
6 61.7 
7 l l 5 . 3  
8 211.5 
9 2 2 9 . 6  

1 u  244.6 

58.4 
SH.2 
58.2 
58.1 
57.9 
57.5 
57.:1 
56.7 
5 6 . 5  
56.6 

32.9 
31.5 
30.a 
3U.l 
Z8.Y 
26.5 
23.3 
21.3 
20.4 
19.9 

0.000693 0.366 
0.000567 8.429 
0.000550 U.433 
0.000534 0.436 
0-000506 0.443 
0.000452 0.456 
0.000365 0.502 
0.000309 lr.5U6 
01000L65 0.56M 
0.000274 0.579 

55 * 55 
70.96 
71.90 
72.59 
73.93 
77.31 
67.49 
97.57 
102.90 
105.51 

65154 0.05365 
65310 0.00402 
65388 0.00238 
65465 0.00228 
65631 0.00225 
65966 0.00218 
66439 0.00197 
66787 0~00181 
6b955 0000174 
67039 0.~0167 

9.338 
0.822 
0.4YZ 
0.474 
0.476 
0.479 
0.474 
0 . 4 7 5  
0 .075 
0.465 

0.03518 46***** 

0.21324 ******e 
0.81664 * o o w ~ * *  
0.19625 ***+**e 
0.11563 *e*** * *  
0.11418 *01*.** 

0100401 6,077 
0.00307 4.034 
0.00274 3.396 
0.00247 2.916 

16.091 
70.110 

371.454 
78.431 
33.171 
37.343 
1.300 
0.933 
0.631 
0.729 

66.146 
46.260 

341.181 
76.678 
37.038 
36.415 
1.316 
0.942 
0.833 
0.727 

66.23'5 
43.810 

371.329 
76.225 
43.398 
35.261 
1.333 
0.951 
0.845 
0.733 

14.939 
64.818 

251.4*0 
5R.730 
34.354 
33.090 
1.246 
0.915 
0 . 8 0 2  
0 . 7 1 1  

RUN Nu 225 ORIF 1 ) I P  0.0967 CM FLOW RATE 2.W G / S  L I P  TEMP 83.4 K L I O  PRESS 3.06 ATH CANT HTR PWR 1.C01 W 

1 321*9 58.5 33.5  0.000705 0.365 55.83 65079 0.05323 9.281 0.03523 14.916 
2 62.0 58.3 32.1 0.000577 0.42Y 71.15 65234 0.0039R 0.816 0.21960 *****e* 66.658 
3 5u.7 5 8 . L  31-¶ 0.OOU561 0.433 72.09 65310 0.00236 0.489 1.07710 ******e 322.495 
4 bP.3 93.2 30.U 0.000545 U.436 72.77 65387 0,00226 0.472 0.22301 * * * * *O*  66.625 

b 61.7 57.6 27.C 0.000462 U.458 77.47 69872 0.00217 0.476 0.11781 ******e 3 4 . 0 Y 8  
I 173.8 57.1 23.9 0 . 0 0 0 3 1 3  U.502 87-61 66353 0.OQ196 0.471 0 . 0 0 4 0 4  6.092 1.252 
8 2o9.7 5b.H 21.8 o.oa03ir 0.545 97.64 66687 0.00180 0.471 0.00308 4.034 0.918 
9 223.0 5b.b 2 C . j  0.000292 11.568 102.94 66859 0.00174 0.473 0.00284 3.553 0.827 

5 b2.2 58.7  29.6 O*OOOS17 u.443 74.11 65533 0.00223 0.472 0.11189 ******* 33.213 

10 130.0 56.5 20.4 0.009281 0.519 105.5s 66945 0.00166 0.461 0.00253 3.003 0.731 

c2 



STA TUHE WALL MIXTUWE S T A T I C  MIXTURE QUALITY MIXTURE HEYNOLOS STERMAN HEAT FLUX EXP H-T EXPIFPSP EXP/S-T 
90 T€MP SAT TEMP PRESSUHE DENSITY VAP/MIX ENTHALPY NUMBER PARAMETER AT WALL COEF H-T COEF H-1 COEF 
- K  I( MM HG G/CM3 - JIG W/CM2 W/CMB-K - 
RUN NO 226 O R I F  O I A  0 

1 315.3 58.5 
2 61.9 58.3 
3 58.7 58.2 
4 60.2 58.2 
5 bl.7 58.0 
6 61.6 57.6 
7 1r2.6 57.1 
8 207.9 56.8 
9 d20.6 56.6 

10 216.7 56.5 

e0567 CM FLOW RATE 2. 

33.5 0.000693 
32.2 0.000569 
31.5 0.000552 
30.1 0.000537 
29.6 0.000509 
27.2 0.000456 
23 .Y 0 ~00036Y 
21.M 0.000313 
20 .Y 0 1000289 
2U.4 0.000278 

88 G/S 

0.372 
0.435 
0 . 4 4 0  
9 . 4 4 3  
u.449 
0.465 
U.509 
0.551 
0.574 
0.589 

L I P  TEMP 84.1 K L I Q  

57.40  65079 
72.72 65234 
73.65 65310 
74.33 65387 
75.66 65533 
79.02 651172 
89.15 66353 
Y9.17 6b687 
104.47 66859 
107.07 66945 

PRESS 3.06 

0.05240 
0.00387 
0.00232 
0.00223 

0*00214 
0.00193 
O.OQ178 
0 I 00172 
0 001 64 

0.09220 

PTM C I  

9.296 
0 . 8 0 4  
0 . 4 8 8  
0.471 
0.472 
0.476 
0.471 
0.471 
0.473 
0.461 

rN1 HTR PUR 6.935 W 

0.03620 ***I*** 15.084 

1.11789 ******* 330.807 
0.23465 ******e 69.281 
0.1264Y O***O*O 37.@88 
0.11972 **OM** 34.268 

1.251 O.UO408 6.131 
0.00312 4.072 0.920 
0.00288 3.602 0 , 8 3 0  
0.00256 3.038 0.733 

0.22499 o**b*** 67.469 

RUN NU 227 ORlF O I A  0.0567 CM FLOW RATE 2.88 G / S  LIP TEMP 81.4 K L I P  PRESS 3.06 A T M  CANT HTR PWR 14.Y01 W 

1 3n7.9 58.6 34.J 0.000682 0 . 3 8 3  60.19 65024 0.09238 9.385 0.07764 *Oa****  15.273 
2 b1.9 58.4 32.3 0.000560 0.447 75.62 64193 0.00372 0.794 0,22811 ****a** 66.945 
3 5n.7 58.3 31.8 0.000543 0.451 76.54 65276 0.00228 0.491 1.180!4 ******* 342.075 
4 60.3 58.2 31.1 0.000927 0.455 77.23 65360 0.00219 0.475 0.22772 ***a*** 65.843 
5 02.0 58.u 2 Y . f  0.0004Y8 U.461 78.56 65518 0.00216 0.475 0.12033 ******e 34.57U 
6 bl.7 57.7 27.J 0.000445 0.977 81.Y4 65861 0.00210 0.479 0.11870 33.301 
7 110.2 57.1 23.9 0.000360 U.521 Y2.11 66349 0.00190 0.474 0.00420 6 . 2 4 8  1.261 
8 Ln4.9 56.C 21.8 0*000307 0.564 102.18 666WR 0.00176 0.474 0.00320 4.143 0.927 
9 220.2 56.6 20.9 0.000283 U.5116 107.51 66860 0.00169 0.476 0.00291 3.567 0 . 8 2 4  
10 237.0 56.5 2 0 . 4  0.000272 U.598 l I U t l l  66945 0.00161 0.462 0.00256 2.971 0.721 

RUN NU 228 O R I F  D I A  0.11567 CM FLOW RATE 2-08 G/S L I P  TEMP 87 .3  K L I Q  PRESS 3.06 ATM C A R T  HTR PWR 26.621 W 

1 297.1 58.6 3'4.3 n.000660 0.398 66.09 64988 0.04936 9.386 0.03935 -*I*** 15.396 
2 61.9 58.4 32.8 0.000545 0 . 4 6 3  79.49 65166 0.00350 0.774 0.22344 ******e 63,773 
3 58.7 58.3 32.b 0.000528 0.467 80.39 65253 0.00219 0.489 1.11789 **Or*** 315.135 
4 60.1 511.2 31-d 0.000512 U.470 81.07 65342 0.00211 0.473 0.24480 ***o*** 68.868 

6 01.7 57.7 27.3 0.000432 U.4Y2 85.74 65854 0.00203 0.477 0.11903 **I**** 32.5rr5 
5 52.0 58.c 29.d 0.000484 0,477 82.60 65507 0.00208 0.473 0.11948 e****** 33.422 

7 lb5sO 57.1 23.9 0*000350 0.536 95.85 66347 0.00184 0.473 0.00438 6.551 1.28J 
8 198.5 56.P 21.8 0.0002Y9 0.579 105.87 66688 0.00170 0.473 0.00334 4.336 0.942 
9 210.8 56.6 20.9 0*000276 0.601 111.16 66861 0.00165 0.475 0.00308 3.822 0.850 
10 L27.0 56.5 20.9 0.000265 0.612 113.76 66946 0.00158 0.463 0.00272 3.192 0.74b 

HUN 

1 

Y 
10 

RUN 

4 
5 
6 
7 
8 
9 

10 

NO 229 

291 -4 
'rl .v 
58.7 
60.1  
61.5 
bl.5 
161.7 
104.0 
205.1 
217.0 

NO 230 

2 w . z  
c1.n 
58.6 
60.1 
01.4 
61.5 

16fl.1 
l V 2 . 0  
202.5 
216.0 

O R I F  D I A  0.0567 CM 

58.6 3 4 . 5  

57.1 23.Y 
56.R 21.1 
56.h 20.9 
56.5 2u.e 

O H I F  O l d  

58.h 
58.4 
5 8 . 3  
58.2 
58., 
57. I 
57.1 
56.8 
S h i b  
56.5 

0.0567 CM 

34.4 
32.S 
32.u 
31.3 
2Y.d 
27.3 
23 .Y  
21.8 
d o  .Y 
20.4 

FLOW RATE 2 

n. o 00647 
0.000535 
0.000519 
0.000503 
0*000475 
0 . 0 0 0 4 2 4  
0.0003*5 
0.000294 
0.000272 
0.000261 

- 8 8  G/S 

0 . 4 0 8  
0.472 
0.476 

0.486 
0.502 

u.480 

FLOU RATE 2.  

0.000639 
Os000530 
0.00051b 

0*000470 
0.000421 
0 . 0 0 0 3 4 2  
0.000292 

0.000260 

o .now98 

0.000210 

U.545 
0.588 
Us610 
0.621 

nn G/S 
0.412 
0.476 
O.481 
U.484 
u.490 
0.506 
0.549 
J.592 
0.614 
U.625 

L I Q  TEMP 

66.50 
8li86 

83.42 
84.74 
88.07 
9U.14 
108.10 
113.37 
115.97 

a2 .75 

88.3 K L I Q  

64970 
65152 
65242 
65332 
65502 
65850 
66345 
66488 
66861 
66946 

L I P  TEMP U8.3 K L I O  

67.54 64979 
82.88 65159 
83.76 65248 
84.43 65337 
85.74 65505 
89.06 65852 
99.08 66346 
109.01 66688 
114.26 66861 
116.84 66946 

PRESS 3.06 

0.04812 
0,00339 
0 .OD214 
0.00206 
0.00203 
0.00 198 

0.00167 
0.00162 
0.00156 

0.0018l 

PRESS 3.06 

0.04760 
0.00331 
0.00212 
0.00203 
0.00201 
0.00196 
0.00179 
0*00166 
0.00160 
0*00154 

ATM CAH 

9.372 
0.764 
0 , 4 8 8  
0.472 
0.472 
0.475 
0.471 
0.472 
0.473 
0.465 

ATM CART 

9.369 
0.752 
0.486 
0.470 
0 .471  
0.474 
0.470 
0.470 
0 .472  
0.461 

HTR PUR 

0.04026 
0.22131 
1.40242 
0 + 25064 
0013630 
0.12516 
0.00451 
0 . 0 0 3 4 4  
0 . 0 0 3 1 8  
0.00290 

15.616 
62.130 
388.R76 
h9.373 
67.490 
33.689 

I .29n 
0.956 
0.866 
0.782 

HTR PWR 37.101 W 

0.04152 ***eu** 15.725 
0.21963 ******* 61.222 
1.45118 *e***** 399.614 
0.25452 ******e 69.962 
0.13980 *5**Q** 38.146 

0.00457 6.811 1.305 
0.00348 4.524 U.9bl 
0.00324 4.042 0,875 
0.00285 3.376 0.768 

0,12695 ***a*** 33.417 

RUN NO 231 ORIF DIA 0.0567 CM FLOW R A T E  2.8~ w s  LIP TEMP 85.3 K LIO PRESS 3,06 AIM C**T HTR PWR 15.136 C 

1 304.7 
Z 61.7 
3 58.5 
4 60.0 
5 h2.0 
6 61.5 
7 1tl.o 
8 Li15.6 
9 Llb.3 

1 0  230.7 

58.6 
58.4 
58.2 
511.1 
57.9 
57.6 
51.1 
56.7 
56.5 
S6.U 

34.1 
32.4 
31.0. 
30.7 
29.2 
2b. I 
dJ.3 
21.3 
LO.* 
1Y.4 

0-00068b 0.381 
0.000561 U.444 
0.000543 0 . 4 4 8  
0.000525 U.452 
0 . 0 0 0 4 Y 4  0.458 
0.000440 U.474 
0.000355 J.518 
0.000301 Us560 
0.00027M 0.583 
04002bl 11.504 

99-71 
74.93 
75.84 
76.51 
77.83 
81.16 
91 e23 
101.20 
106.46 
109.05 

65017 
65208 
65302 
65397 
65583 
65938 
66429 
66784 
6LY58 
67040 

0.05094 ' 9.255 
0.00310 0.785 
0.00227 0.487 
0.00219 0.472 
0*00215 0.471 
0.00210 0.475 
0.00190 0.471 
0.00175 0.471 
0.00169 0.472 
0.00162 0.461 

0.03760 
0.23654 
1.87670 
0.24938 
0.09570 
0.120U4 
0.00412 
0.00317 
0.00296 
0 . 0 0 2 0 4  

15.303 
69.749 

546.292 
72.447 
27 -686 
33.849 
1.245 
0.922 
0 . 8 4 0  
0.747 

G 22 



STd TU-tE WALL M I X T U v E  STATIC MIXTURE QUALITY MIXTUPE REYNOLOS STERMAN HEAT FLUX EXP H-T EXP/FPSP EXP/S-T 
NO T t q P  $ 4 1  TF4P PRESSURE DtNSITY +dAP/MIX ENTHALPY NUMdER PIRAMETER AT WALL COEF n-T COEF H-T COEF 
- I (  6 MM HG G/CM3 - J/G - W/CM2 W/CMZ-K - 
RUN 

1 
2 
3 
4 
5 
5 
7 
8 
V 

10 

RUN 

1 
2 
3 
4 
5 
b 
7 
8 
V 

10 

NO 232 

327.4 
b0.5 
5W.4 
59.4 
5816 
60.1  

l JR. l  
I37.H 
160.6 
i rn .0  

NU 233 

326.0 

48.4 
59.a 
"JM.7 
O O I Z  

137.6 
157.1 
159.4 

fw.4 

ihn.6 

HUN NU 234 

1 3 1 9 . 8  
2 60.5 
3 5H.4 
4 59.4 
5 zu.7 
b 60.2 
7 135.7 
H 156.1 
Y 15H.J 

10 167.0 

o a l b  DIP 0.3567 CM 

58.1 31.6 
58. I 3U.b 
5 8 ,  I 30.1 
SH.' 29.b 
51.9 28.1 
57.b d6.7 
57.1 23.6 
56.8 21.1 
56.0 20.Y 
56.5 20.4 

OYlF OIA 

58-2 
58e1 
58.1 
58.U 
47.9 
57.5 
57. I 
5b.H 
5b.6 
56.5 

FLOW RATE 2. 

0.000676 
Oa000559 
0.000547 
0.000536 
0.000514 
o * 0 0 0 4 6 8  
0.000390 
0.000339 
0*000316 
0.000305 

0.0567 CM FLOV RATE 2 

31.7 0.0006rh 
3 0 . 1  00000558 
30.2 0.000545 
2Y.I 0.000b34 
Z8.f 0.000512 
2b. I O*OO0466 
23./ 0.000389 
21.8 0.000338 
2 O . Y  0*000315 
20.4 0.000306 

0,0567 CM FLOW RATE. 2 

31.4 O.QO0654 
3 0 . 4  0.000543 
3 0 * $  Oa000532 
29.5 0.000521 
2M.b C.000501 
26.6 0.000457 
2J.b 0.000382 

L O s 9  0.000310 
20.4 OeOU0299 

21.7 0.000333 

8 d  G/S 

0.360 
0.423 
U s  426 
u.429 
0 . 4 3 3  
11.445 
0.476 
U.507 
U.524 
0.532 

' * B M  G/S 

0.362 
0.425 
U.428 
0.431 
0.433 
u0447 
u.478 
(1.509 
0.5i5 
0.530 

'.Mu G/S 

0.370 
0.433 
0.436 
0 , 4 3 8  
u.443 
U.654 
U.48A 
0.517 
U.536 
U.542 

L I Q  TEMP 82.7 K L I O  

94-29 65298 
69.40 65411 
70.15 65466 
70163 65522 

13-97 65966 
81.17 66384 

7i.5n 65653 

88.32 66705 
92.11 66867 
93.98 66949 

L I P  TFMP R2.9 K L I O  

54.81 65289 
69.91 65403 
70.56 65460 
71.14 bb516 
72-09 65668 
74.46 65943 
81.64 66383 
6H.77 66704 
92.54 66667 
Y4,40 66968 

PRESS 3.06 

0.063R5 
0 . 0 0 3 4 4  
0.00171 
0.00164 
0.00163 
0.00160 
0.00148 
0 -00 139 
0 -00135 
0.00131 

PRESS 3-08 

0.04351 
0 + 0 0 3 4 1  
0.00169 
0109162 
0.00162 
0.00159 
0.00147 
0 00 138 
0 -00134 
O e 0 0 1 3 0  

L I Q  TEMP 83.7 K L I Q  PRESS 3.06 

56.57 65325 0.05294 
71-71) 65433 0.00330 
72.52 64486 0.00168 
73.01 65540 0.00161 
73.96 65669 0.00160 
16e35 65956 0.00157 
83.57 66388 0*00145 
90.74 66707 0000137 
94.53 66M68 0.00133 
96.40 66949 0.00129 

A T H  CAHT 

9,266 
00694 
0.346 
0 e335 
0 -339 
0.340 
0.337 
0.331 
0.339 
0.336 

HTR PWR 

0.03644 
0.29506 
1.09012 
0.24331 
0 &916 
0.13190 

0 so0334 
0.00326 

Oeoo*lb 

0.00294 

ATM CAHT HTR PWR 

9.263 0.03454 
0.692 0.29994 
0.347 1.07891 
0-334 Oe23820 
0.368 0.41854 
Os339 0.12953 
0.336 OroOb18 
0.336 0 1 0 0 3 3 5  

0.332 0.00296 
0.336 0.00329 

A T M  CAHT H T R  PWR b.907 I 

9.352 0.03575 O o * * * * ~  15.012 

0.369 lm0b855 ******e 318.606 
0.337 0.24360 72.508 
0.340 0.39312 116.06'4 
0.341 0113037 37.928 
0.330 0.001~0 7.091 1.328 
0.338 0 . 0 5 3 4 1  5.055 1.022 
O s 3 4 0  0.00335 4.920 0.983 
0.334 Oe0O302 4,267 0.883 

0.602 0.28954 ***e*** 87.176 

RUN NU 235 ORIC OIA 6.0567 CM FLOW RATE 2.88 G/S L I O  TEMP 85.4 K LIQ PRESS 3.06 A T M  CAHT HTR PWR 15.249 @ 

I 3~8.0 58.3 32.2 0.000646 0.383 60.00 65234 Os05124 9.378 0.03757 15.256 
2 50.4 58.2 3 1 , l  0.000537 0.446 75.22 65358 0.00310 0,661 G.29966 ***o**1 87.940 
3 5R.4 58.1 30.5 0.000525 0.450 79.94 65420 0.00162 0.349 1.29761 **40*4* 377.300 
4 59.3 58.1 30.0 Oa000513 0.452 76.42 6b4H2 OeUO156 0.337 0.2787M ******a 80.912 
5 5n.7 57.9 29." 0.000492 u.457 77.37 65617 0100156 0.340 0.417b9 ****a** 120.274 
b 60.2 57.b 26.8 0.000447 Or468 7Y,7S 65924 0.00152 O a 3 4 1  0.13172 ******e 37.411 
I 141.2  57. I 23.1 Os000373 u.500 M6.94 66374 0*00141 0.338 0.00456 7.565 1.376 

0 156.1 56.- 2U.O 0.000JU3 0.547 97.88 66864 O e O O 1 3 0  0 . 3 4 0  0.00342 4.979 0.982 
I 0  154.7 56.5 2U.* 0.0002Yd 01555 9 9 ~ 7 4  66947 0.00125 0 . 3 3 4  0.00309 4.321 0.HR3 

n 153.7 5h.Y 21.8 0.000325 0.531 94.09 66699 0.00133 0.338 0.00349 5.138 1.024 

OPIC OIA 0.Q567 CM 

5 R . *  3 2 . 1  
5tl.2 31.5 
98.2 3 0 . 0  
58 .  I 30.d 
5H - 2Y.d 
57.6 27.1. 
57. I 23.u 
S b r P  2 l . U  
5b.6 20.9 
bb.5 LO.* 

FLOW RATE 2 

0.000634 
0.000528 
0.000515 
O~U005U4 
0.00048l 
Or000436 
0.000364 
0.000317 
0*0002Yb 
0.000285 

' .88 W S  

0.397 
U.460 
u.463 
U.466 
U.470 
0.482 
0.514 
u.544 
0.561 
0.569 

L I Q  'C'MP R7.0 K L I O  

63.40 65169 
'78.67 65306 
79.36 65373 
79.86 65441 
HO.80 65580 
83.16 65901 
90.32 66365 
97.44 66693 

101.21 66861 
103.06 6b945 

RUN WO 237 UWlF O I A  OeP567 C r  FLOW RATE. 2.Hd G/S L I B  TEMP R8.1 K LIP 

1 291.9 58.4 3 3 . "  0 . 0 0 0 6 2 4  ~ . 4 0 6  65.75 65142 
2 + 0 . h  5n.3 3 l . t  0.000520 u.470 81.11 652R4 
3 5H.u 58.2 31.1 0.U00507 0 . 4 7 3  81.81 65354 
23 5O.3 5 W . l  3 0 . 3  0.000rV5 0.470 H2.29 654?4 
5 ~4.6 5H.l 29.3 0.000473 U.480 13.23 655b4 
b nU.1 57.6 27.d 0.0004Z9 (1.492 85.59 65891 
I l f Q . 3  51.1 23.e 0.00035? 0.524 92.78 66361 
i) 1,o.c) 5b.P 21.0 O.UOU31L J.555 99.91 66640 

I 1 1 . V  46.h ti1.O 0 . 0 0 0 2 ~ 0  u.571 1U3.69 6bUbU 
10  1*n.* 5b.5 LO.* 0.000281 aJ.579 105.55 66945 

PRESS 3.06 ATM CA*T HTR PSR 26.573 W 

0.04980 9.434 0.03941 ***e*** 
0,00292 0.643 0.28375 ******* 
0.00157 O13Q8 1.39139 aaooo*e 

0.00151 0.339 0.50083 * * * O @ * *  

0 e 0 0 1 b A  0.341 0.13640 *9***** 

OeUOl37 0.338 0.00*55 7.390 
OeOO130 0*338 0.00359 5.269 
0.00126 0 . 3 4 0  0.00354 51131 
0*00122 0.333 0.00319 4.442 

0.00151 0.336 0.28023 * * * * * *e  

PRESS 3.06 ATM C A N T  HTR PWR 33.504 W 

0004899 9,501 0.0&070 ******* 
0.00283 0.635 0,27314 U O M ~ I ) * *  

0.00155 0,350 1.46790 ***o**o 
0*00199 0.338 0128179 ***e*** 
0.00169 0 . 3 4 1  0.54201 *a***** 
0*00145 0.342 0.13919 
Os00135 0.339 0.00410 7.672 
0.00128 0,340 0.0036*. 5.294 
0100125 0.341 0,00358 5,159 
0.00121 0.335 0.00322 4.462 

15.502 
81.263 

304.766 
79,372 

140.741 
31.835 
1.33V 
1.031 
0.9V* 
0.892 

15.675 
7b.891 

409 .&7Y 
78.4Y2 

149.718 
31.980 

1.360 
1.OdY 
0.991 
0.W9 



5TA TUBF WALL MIXTURE STATIC MIXTURE QUALITY MIXTURE REYNOLOS STERMAN HEAT FLUX EXP H-T EXP/FPSP 
NO TEMP SAT TEMP PRESSURE DENSITY YAP/MIX ENTHALPY NUMUER PARAMETER AT WALL COEF H-T COEF 
- 6  K MM HG GICM3 - J/G - W/CM2 W/CM2-K - EXP/S-T 

H-T COtF 

RUN NO 238 ORIF OIA 0.0567 CM FLOW RATE 2 . 8 ~  G/S L x a  TEMP 88.3 K L x a  PRESS 3.06 ATM CART HTR PUR 37.011 N 

1 2Y1.1 58.5 33.3 0.000623 0.410 66-86  65105 0,04826 9.458 0.04066 ***I*** 
2 60.6 58.3 32.0 0.000520 0.474 82.14 65253 0,00279 0.631 0.27330 ***e**+ 
3 58.4 58.2 31.3 0*000506 0.477 82.84 65327 O.OQ152 0.348 2.12040 ******* 
4 59.3 58.1 30.1 0*000494 0.480 83.31 65400 0100146 0.335 0.29681 * *SO***  

5 48.6 5 8 . 0  29.5 0.006471 0 . 4 8 4  1 4 - 2 4  65543 (1.00146 0.338 0.53900 ++**(I*** 

6 60.0 57.6 27.1 0*000427 0.496 86.58 65877 0 . 0 Q 1 4 3  0.339 0.14104 ****@*I 
7 128.4 57.1 23.6 0.000355 U.527 93.70 66354 0.00133 0.337 0.00472 7.709 
8 1r8.7 56.8 21.8 0.00031U 0.558 100.77 66686 OsOQ126 0.337 0.00367 5.334 
Y 150.6 56.b 20.9 0.000289 0.574 104.51 66857 0.00123 0.339 0.00360 5.195 

IO 159.1 56.5 20.4 0.000279 0.582 106.35 66943 0*00119 0.332 0.00384 4.481 

15.517 
76.390 

587.L78 
82.0‘1U 

147.924 
38.232 

1.351 
1.029 
0.991 
0. 848 

RUN 

1 
2 
3 
4 
5 
6 
7 
8 
9 ro 

NO 239 

317.9 
60.4 
58.4 
59.3 
28.7 
b0.1 

137.7 
156.9 
158.2 
167.1 

ORIF O I A  

58.3 
58.2 
58.1 
58.0 
57.9 
57.6 
57.1 
56.8  
56.b 
56.5 

O R I F  D I A  

0.0567 CM 

32.0 
3 0 . 9  
30 e4 
29.9 
28.0 
26.8 
23.7 
21.d 
20.Y 
20.4 

FLOW RATE 2 

0 -000669 
0.000553 
0.000540 
0.000528 
0.000506 
0.000460 
0.000383 
0.000333 
0 -00031 0 
0.000300 

. M 8  C I S  

0.368 
0.432 
0.435 
0.438 

0.454 
0.486 
0.517 
U.534 
0.542 

0.442 

L I P  TEMP 

56.35 
71.70 
72.44 
72.92 
73.88 
76.28 
83.53 
90172 
94.54 
96.41 

83.5 K L I Q  

65251 
65372 
65432 
65492 
65626 
65929 
66376 
66699 
66864 
66946 

PRESS 3.06 

0 s 05365 
0.00329 
0.00168 
0*00162 
0.00161 

0.00146 
0100137 
0 . 0 0 1 3 4  

O d 0 0 1 5 8  

0.00129 

ATM CART 

9.441 
0.680 
0.350 
0.338 
0.341 
0.343 
0.340 
0 . 3 4 0  
0.342 
0.334 

15.299 
91.78’4 

406.901 
81.347 

127.074 

1.304 
1.019 

0.884 

39.547 

P.988 

RUN NO 290 0.0831 CM FLOW RATE 4.51 W S  L I O  TEMP 80.2 K L I P  PRESS 1.58 ATH CAW1 HTR PnR 0.000 W 

42.7 0*001003 0.321 46.57 100515 0.05029 12.057 0,04183 O*** * * *  

37.4 0.000759 0.375 58.95 101279 0.00331 0,928 0.14229 ******* 
34.8 0.000702 0.379 59.53 101740 0.00199 0.566 1.22426 ***vO** 

32.d 0.000647 0.383 59.89 102206 0.00190 0.544 0.52816 ******e 
27,b 0.000551 0,389 60.52 103123 0100193 0.564 0.30062 ******* 
23.1 0.000454 0.400 62.42 104142 0.00179 0.538 0.00540 * * *O***  

f 8 . d  0.000339 0.430 6 8 . 3 4  105541 0.00168 0.543 0.00396 4.887 
15.0 0.000268 0.455 73.66 106675 OaOOl58 0.542 0.00336 3.813 
1 3 . 1  0.000239 0.467 76.11 107193 0.00155 0.544 0.00317 3.485 
13.1 0.000227 0.472 77.22 107470 0.00149 0.531 0.00283 2.959 

1 347.7 
2 65.5 
3 59.1 

59.5 
59.0 
58.6 
5 R  . 3  
57.1 
57.0 
5b.l 
55.4 
55.0 
54.Y 

13.680 
33.580 

283.742 
121 ~ 9 5 6  
68.912 
1.406 
0.994 
0.623 
0.7b6 
0.686 

4 59.4 
5 59.6 
6 155.2 
7 lY3.2 
8 216.7 
9 226.5 

10 242.1 

RUN NO 291 

1 341.9 
2 64.2 
3 59.3 
4 b0.O 
5 6 4 . 0  
6 154.4 
7 193.9 
8 218.1 
9 229.0 

10 d4b.Z 

O R l F  OIA 0.0031 CM 

59.8 45.2 
59.2 39.5 
58.9 $6.7 
58.5 33.9 
57.9 28.Y 
57.7 2kvd 
56.2 19.0 
55.4 15.7 
55.2 14.2 
55.0 13.6 

FLOU RATE 4.51 G/S L 

0.001057 0.321 
0.000798 0.375 
0.000737 0.379 
0.000679 0.383 
0.000576 0.389 

0.000352 0.431 
0.000278 0.457 
0*000247 0.469 
0.000234 0.474 

0.000474 u.401 

. X Q  TEMP 80.3 K L x a  

46.83 100170 
59.25 100976 
59.83 101408 
60.21 101905 
60.87 102818 
62 -81  IOJkJ85 
68-04 105298 

PRESS 1.58 

0.05045 
0.00328 
0.00198 
0.00191 

0 -001 79 
0.00167 
0.00157 
0.00154 
0.00148 

0.00 192 

ATM CART 

12.074 
0.920 
0.561 
0.546 
0.560 
0.537 
0.542 
0.541 
0 . 5 4 3  
0.530 

HTR PCR 

0.04279 
0.18505 
1 . P a 2 8  
0.36850 
0.09261 
0.00553 
0.00394 
0.00333 
0.00312 
0 .002~0  

13.949 
43.474 

283.123 
85.025 
21.369 

1.011 
0.995 
0.812 
0.753 
0.675 

74.28 i 0 6 i 3 i  
76.81 106980 
77.97 107222 

HUN NO 292 

335.0 
74.2 
59.1 
60.2 
b0.1 

152.7 
1H9.7 
213.0 
224.9 
240.7 

O R l F  D I P  

59.6 
59.1 
58.8 
58.5 
57.P 
57.1 
56.2 
55.5 
55.2 
55.0 

0.0831 CM 

44.0 
38.6 
35.9 
33.2 
28.2 
23.9 
18.8 
15.6 
1 4 . d  
13.6 

FLOt4 RATE 4 ,  

0.001013 
0.000770 
O.OOOfl3 
0.000657 
0.000561 
o. on0462 

,51 015 

0.321 
0.380 
0.385 
0.388 
U.394 
0.406 
a.435 
0.461 
0.473 
0 . 4 7 8  

L I a  TEMP 0 8 . 9  K LIQ PRESS 1.58 A T M  C A W  HTR PWR 

48.08 100335 0.04955 12.078 0.04387 
60.45 101106 0.00308 0,876 0.05806 
61.02 101545 0.00207 0,594 2,01259 
61.40 102019 0.00189 0.548 0.31051 
62.05 102912 0.00188 0.555 0.0511S 
63.95 103959 0.00176 0.536 0.00561 
b9.92 105350 0.00165 0.540 0.00405 
75.31 106461 0.00155 0.540 0 . 0 0 3 4 3  
77.83 106992 OaU0152 0.541 0.0031Y 
7R.98 107220 Or00147 0.5251 0.00285 

1 
2 
3 

14.082 
13.731 

460 e 712 
70.936 
1 1 . l H U  

1.417 
1.002 
u.011 
UeIbZ 
0.681 

4 
5 
6 
7 
8 
9 

10 

a.000346 
0.0002’74 
0*0002*4 
0.000232 

5.037 
3.915 
3.500 
2.972 

RUN NU 293 ORIF OIA 010831 CM FLOW RATE 4.51 G/S L I P  TEMP 81.1 K LIQ PRESS 1.58 A T M  C A ~ T  HTR PUR 15.387 

I 323.2 
2 65.5 
3 59.2 
4 60.1 
5 67.1 
6 155.4 
7 1H5.1 
8 206.4 
9 d19.2 

1 0  234.8 

59.7 
59.2 
58.9 
50.5 
57.9 
57*2  
56.2 
55.5 
55.2 
55.3 

45.0 
39.3 
36 .b 
33.8 
26.9 
24.1 
19.0 
15.7 
14.1 
13.6 

0.001013 0.334 
0.00076Y 0.388 
0.000711 0.392 
0.000655 0.395 
0.000557 0.402 
0.000459 5 . 4 1 3  
0.000342 0.443 
0.000271 0.468 
0*000241 0.480 
0*000229 0.485 

49.89 
62.35 
62.91 
63.27 
63.91 
65-01 
71 - 7 6  
77.11 
79.58 
80.71 

100199. 0,04890 
100999 0.00304 

12.167 
0.881 
0.566 
0.549 
0.559 
0.537 
0.542 
0.542 
0.543 
0.532 

14.513 

336 e 171 
78.1H9 
13eM04 

1.365 
1eu25 
0.853 
0.719 
0 . 6 9 1  

31.859 
101433 0.00193 
101925 0.00186 
102836 0.00186 
103899 0.00173 
105309 0.00163 
IO6441 0.U0154 
106984 0.00150 
107225 0.00145 

C 24 



STA TUUE WALL MIXTURE STATIC MIXTURE OUALITY MIXTURE REYNOLOS 
NO TEMP SAT TEMP PRESSURE OLNSITY VAP/HIX ENTMALPY NUMHER 
- K  K MM HG G/CM3 - J/G 

STERMAN UEAT FLUX EXP H-T EXPlFPSP 
PARAMETER A T  WALL COEF t i -T  CGEF 

W/CHZ W/CM2-K - 
FXP/S-I 
H-T COEF 

RUN NO 294 

I 350.7 
2 63.5 
3 59.4 
4 60.0 
5 b6.O 
6 134.1 
7 174.5 
8 196.3 
9 203.9 

10 213.6 

ORIP O I A  000831 CM FLOW RATE 4.51 G/5 LIP TEMP 80.0 K L I P  

46.20 100533 
51.57 101270 
59.08 I01717 
59.38 102167 
59.90 103043 
61.48 104060 
66.55 105423 
71.14 106506 
73.29 101016 
74.28 107241 

PRESS 1.58 ATM C A H T  HTR PwR 0 . 0 0 0  * 
0.05066 12,092 
0.00310 0.864 
0*00172 0.485 
0.00167 0.475 
0*001b6 0.481 
0.00157 0.466 
O.OQl48 0.46Y 
0.00140 0.468 
0.00137 0.469 
0.90134 0.463 

59.5 42.6 0~001005 
59.0 31.5 0.000764 
58.7 34.9 0.000709 
58.4 32.4 0*000055 
57.8 27.9 0.000563 
57.1 23.4 0*000466 
56.2 18.6 0.000352 
55.5 15.5 0*00021)2 
55.1 16.1 0*000253 
55.0 13.6 0*000241 

0.320 
0.373 
0.377 
0.381 
urn 386 
0.3Y6 
0.422 
0.444 
0.655 
u.45'3 

17.641 
45.22d 
164.19~ 
69.322 
13ab4H 
I .53L 
U.YV5 
n . n i q  
0.7bY 
0.711 

RUN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

NO 295 

349.2 
63,3 
59.3 
60.1 
b5.1 
132.5 
173.8 
195.5 
203.0 
2 2 0 . 8  

ORIF O I A  0.0831 CM FLOW RATE 4 

59.7 44.2 0.001036 
59. I 38.7 0.000785 
58.8 36.Q 0.000727 
58.5 33.3 0.000671 
57.9 28.b 0.000573 
57.1 23.9 0.000473 
56.2 18.9 0.000356 
55.5 15.6 0.000284 
55.2 14-2 0.000254 
55.0 13.6 0.000241 

L I Q  TEMP 80 

46.67 
59.01 
59.52 
S9.82 
60.34 
61.92 
66.97 
71.52 
73.62 
74.57 

.Z K L I Q  

100311 
101088 
101526 
102003 
102900 
103950 
105345 
I06460 
106994 
10 7230 

PRESS 1.58 

0.05034 
0.00307 
0.00171 
0*00165 
0.00165 
0.00155 
0.00147 
0.0Q139 
0 * 00 136 
0 . 0 0  132 

4 T M  CAHT 

12.050 
0.860 
0 .483  
0.471 
0.479 
0.464 
0.467 
0.4b6 
0 + 469 
0.457 

HTR PWH 

0.04162 
0.20643 
0.93fl88 
0.294Y4 
0.06590 
0.0061b 
OaOO3Y7 
0.00333 
0.00317 
0.00216 

13.61 1 
48.514 

217.910 

15.303 
1.554 
0.9'34 

6n.261 

o.8ia 
0.711 
0.672 

RUN NO 296 ORIF O I A  0.0831 CM FLOW RATE 4.51 G I 5  L I B  TEMP 80.7 K LIQ 

1 334.4 59.6 4 3 . 8  0.001012 0.326 47.80 100367 
2 64.0 59.1 38.4 0.000770 0.379 68.16 101132 
3 59.3 58.P 35.8 0.000713 0.383 60.65 101572 
4 60.8 58.4 33.1 0.00Ub58 0.386 60.95 102042 
5 64.7 5 7 . 8  28.4 0.000563 0.3'32 61.46 102931 
6 129.9 57.1 23.8 0*000466 0.402 63.03 103976 
7 171.0 56.2 18.8 0 . 0 0 0 3 5 1  0.428 68.05 105363 
8 191.8 55.5 15.6 0*0002tIl U.450 ?2.56 lob469 
9 198.6 55.2 14.2  O*OOU251 U.460 74.65 106999 

10 214.7 55.0 13.b 0.000239 0.465 75.60 lOI233 

PRESS 1.58 A T M  c m r  

0.04914 12.110 
0.00293 0.831 
0.00170 0.4kJ7 
0.00162 0.469 
0.00163 0.479 
o.nn154 0.464 

r(TR PUR 

0.0440r 
0.17036 
U -89510 
0.19999 
0 -07013 
0.00638 
0.00407 
0.00342 
0.00327 
0.00287 

14.151 
39.73 3 

205.613 
45.Y0b 
16.120 
1.5'41 
1.OUd 
o.n32 
o . r n /  
0.692 

- ._ 
0.00145 0.467 
0*00138 0.467 
0.00135 0.469 
0.00131 0.45M 

5.349 
4.133 
3.849 
3.181 

RUN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

I O  

NO 297 ORIF O I A  0.0831 CM 

323.6 59s5 42.2 
63.1 58.9 37.2 
59.5 58.6 34.1 
59.6 58.3 38.2 
63.2 57.7 27.1 
77.7 57.0 23.j 
lb5.9 56-2 18.5 
IM7.0 55.5 15.5 
193.4 5511 14. I 
dUq.0 55.6 13.3 

FLOW RATE 4.51 G I 5  

0.000957 0.333 
0.000732 0.386 
0.000680 0.3'30 
0 * 0 0 0 6 3 0  (1.393 
0.000541 U.399 
0.000449 U.408 
0.000341 U s 4 3 4  
0.000275 U.456 
0 . 0 0 0 2 4 7  0.466 
0.000235 0.470 

L I P  TEMP 81.1 K L I P  

49.35 109589 
61.71 101327 
62.19 101768 
62.47 102212 
62.95 103085 
64.*7 104091 
69.46 105446 
73.93 106522 
76.03 107023 
76.99 101245 

PRESS 1.58 ATM CAHT HTR PwR 15.882 v i  

0.04894 12.160 0.046~4 ****e** 
0.00282 0.813 0.19495 UOI*O** 

0.00164 0 , 4 8 0  u.56166 ******I 
0000160 0.471 0.35753 *e***** 
0.00157 0.469 0.0860d o * * o * * *  
0.00153 0.469 0.02269 * * * *e**  
0.00143 0.466 0.00425 5.602 
0.00136 U.46I 0.00355 4,282 
0*00134 0.469 0.00339 3.9Yd 
0.00129 0 . 4 S f  0.00291 3.295 

14.530 
64.729 
1P7.365 
80.921 
19.479 
5.206 
1.031 
0.452 
0.49b 
0.70~ 

RUN NO 296 O R X F  OIA 0.0831 CM FLOH R A T E  4.51 G / S  LIP TEMP 81.i K L X Q  PRESS 1.58 A T M  C A H T  HTR PwH 20.24' W 

0 . 0 4 8 0 0  12.128 0.04764 a****** 
0.00271 0,795 0.17566 ****(I** 
0.00162 0 . 4 8 0  0.71152 ***+*e- 
0.00157 0.468 0.3bZOu ******* 
U.00155 O.4b8 0.09950 ***e*** 
0.00150 0.467 0.01Hb3 *****e* 
0.00141 0.464 0.00429 5.651 
0.00134 0.4b5 0.00357 4.30b 

0.00129 0 . 4 6 3  O.OU326 3,75u 
o.un131 0.465 o.00340 3.991 

1 
2 
3 
4 
3 
6 
7 

V 
1 0  

8 

315.1  
63.5 
59,3 
59.6 
62.5 
82.1 
104.3 
185.6 
192.1 
197.3 

59.5 
59.0 
58.7 
58.e 
57.8 
57.1 
56.2 
55.5 
55.1 
55.0 

42.6 
37.5 
34.0 
32.4 
27.9 
23.4 

15.5 
1G.1 
13.b 

18.0 

0.000950 
0.000728 
0.000676 
0.000h26 
0 000538 
0.0004~6 
0 0 0 0 339 
0.000272 
0.000245 
0.000233 

0.339 
0.392 
u.396 
0.399 
0.404 
0.414 
u.439 
0.460 
U.470 
0.475 

50.77 
63.08 
63.55 
63.83 
64.3U 
65.79 
70.72 
75.13 
77.17 
78.11 

100534 
101271 
101717 
10216H 
10>044 
104060 
105424 
IOb507 
IOIUlb 
107248 

1 6 . 7 2 1  
39.675 
159.675 

22.232 
U r L b S  
I .OJ?  
U.449 
O r H O ~ l  

no.9~1 

0.7b5 

RUN NO 299 

I 348.0 
2 62.0 
3 59.7 
+ 60.7 
5 60.0 
6 b9.5 
7 160.7 
tJ 180.7 
9 1Mb.2 
10 213.1 

ORfF 0 1 4  0.0831 CM FLOW RATE 4.51 G/S 

59,s 42.4 o.ooia04 0.319 
59.C 37.3 0 . 0 0 0 7 6 4  0.372 
58.7 34.8 0.000709 0.376 
58.3 32.3 0.OOOh57 Us379 
57. I 27.8 0.000564 0.38U 
57.1 23.4 0.000468 (1.303 
56.2 1b.b 0+000356 0.411 
55.5 15.5 0.000287 U.437 
55.1 1 4 . 1  O.OOU258 0.446 
55.0 13.5 0.000245 0.451 

L I P  T E M P  79.9 K L I O  

45.93 100562 
58.14 101299 
58.61 101743 
58.87 102190 
59.30 103065 
69-69 104076 
65.27 105435 
69.37 ' 106515 
71.29 lOI02U 
72.17 107244 

PRFSS 1.58 A T V  C4uT HTR PdR 0 . 0 0 0  W 

0.05031 11.971 

0.00156 0.439 
0.00150 0.426 
0.00150 0.431 
0.00146 0 . 4 3 0  
0.00136 0.461 

0.00296 0.~23 

0 . 0 ~ 1 3 ~  o . 6 2 b  
0.0012n 0.430 
0.00123 0.419 

. -_ 

C 25 



STA TUBE WALL MIXTURE S T A T I C  MIXTURE QUALITY MIXTURE REYNOLDS STERMAN MEAT FLUX EXP H-T LXP/FPSY E X P I S - T  
NO TEMP S P T  TEMP PRESSURE DENSITY VAP/HIX ENTHALPY NUMdER PARAMETER AT WALL COEF PI-T COEF n-T COEF 
- K  K MM HG W C H 3  - J/G W/CM2 Y/CM2-K - 

O R I F  O I A  0.0831 CM FLOW RATE 4.51 G/S L I P  TEMP 80.0 K L I P  PRESS 1.58 ATH CAHT HTR PUR 1.755 W RUN NO 300 

1 343.7 
2 61.9 
3 59.5 
4 60.6 
5 58.9 
6 68.0 
7 160.4 
8 180.7 
9 185,9 
10 201.7 

59.5 42.6 0.001004 U.320 46.27 100535 0.05034 12.026 
59.0 37.5 0.000764 0.373 58.52 101272 0.00293 0.816 
58.7 34.9 0.000709 0.377 58.99 lOl7lR 0.00156 0.441 
58.4 32.4 0.000656 U.380 59.25 10d169 0.00150 0.426 
57.e 27.9 0.000564 U.385 59.68 103045 0 . 0 0 1 ~ 0  0.432 
57.1 23.4 0.000468 0.3Y5 61.08 104061 0.00146 0.432 
56.2 18.6 0.000355 0.418 65.66 105425 0.00136 0.428 
55.5 15.5 0.000286 0 . 4 3 9  69.77 lOb50R 0.00130 0.429 
55.1 14.1 0.000857 U.448 71.68 107017 0.00128 0.431 
55.0 13.6 0.000245 0.452 72.56 107243 0.00123 0.421 

0.04231 ***o*** 

0.51556 ******* 
0.19315 *****e* 
0.39060 **e**** 
0.03952 *e** * * *  
0.00411 5.612 
0 . 0 0 3 4 3  *.Lab 
0.00330 4 . 0 4 b  
0.00287 3.301 

0,27527 090*0** 

13.862 
b4.784 
120.142 
44.956 
9fl.129 
9.15Y 
1 . U 3 0  
II .u4o 
0.805 
0. l1 l2  

O R I F  DIP 0.0831 CM FLOW R A T E  4.51 w s  LIP TEMP 80.5 K LIP PRESS 1.58 A T N  CAHT MTR PWY 6.699 Y RUN NO 301 

1 336.8 
2 62.6 
3 59.5 
4 60.5 
5 58.8 
6 7015 
7 159.3 
8 179.1 
0 180.1 

10 1YP.7 

59.5 
59.0 
58.7 
58.6 
57.8 
57.1 
56.2 
55.5 
55. I 
55.0 

42.6 
37.5 
34.9 
32.4 
27.9 
23.4 

15.5 
14.1 
13.6 

18.0 

0.00099 1 
0.000755 
0.000701 
0 -000649 
0 * 000557 
0.000462 
0*000352 
0*000283 
0 -000255 
0*000242 

U.324 

0.382 
0.384 
U.3YO 
u.399 
0.423 
U.443 
0.452 
0.457 

0.378 
47.31 
59.63 
60.09 
60 a 35 
60.77 
62.16 
66.74 
70.84 
72.74 
73.62 

100535 
10127Z 
101719 
10d169 
10j045 
104062 
105425 
106508 
107018 
107243 

0.05003 
0.00285 
0 000 156 
0 eU0149 
0.00149 
0.00145 
0.00135 
0.00129 
0.00127 
0.00123 

12.109 
0.803 
0.445 
0.428 
0.435 
0.433 
0.930 
0.431 
0.433 
0.4221 

0.04367 
0.22239 
0.50801 

0.40667 
0.03222 
0.00417 
0.00349 
0.00336 
0.00292 

u.20224 

14.12s 
51.901 
117.272 
46,619 
92.972 
7.434 
1.036 
0.851 
O.Yl-2 
0.710 

5.683 
4.358 
4.118 
3.3b6 

DRIF D I P  0.0831 CM FLOW RATE 4.51 G/S L I 4  TEMP 81.1 K L I P  PRESS 1.58 ATM CAdT HTR PWR 15.047 Y 

58.7 35.5 fl.000809 0.336 49.09 101611 0 . 0 0 8 5 4  12.193 0.04643 ***(I*** 
58.3 
58.0 

57.2 
56.6 
55.9 
55.3 
55.1 
55.0 

57.8 

RUN NO 302 

1 321.4 14.631 
43.137 
67.632 

54.831 
10.951 

1.045 
0.858 
0.817 
0.706 

39.~39 

2 62.4 
3 59.5 
4 60.2 
5 59.0 
6 65.6 
7 156.9 

9 181.7 
8 116.6 

10 107.7 

31.7 
29.u 
2M.u 
24.6 
21.1 
17.Z 
14.6 
13.8 
1 J . 4  

0.000628 
0.000589 
0-000551 
0 . 0 0 0 4 d 4  
0.000410 
0.000322 
0.000267 
0.000245 
0.000236 

0.389 
0.392 
0.395 
U.3Y9 
0.407 
0.430 
0 -449 
0.459 
0.463 

61.34 
61.75 
61.98 
62.35 
63.62 
68.08 
72.18 
74.25 
75.25 

102292 
102631 
103039 
103796 
104717 
105857 
106776 
107145 
1073 10 

0.00266 
0.00151 
0.00145 
0.00145 
O.OQl42 
0.00 133 
0.00127 
0.001 25 
0.00120 

0.775 
0 , 4 4 3  
0.429 
0 . 4 3 4  
0 . 4 3 4  
0.430 
0.431 
0 . 4 3 3  
0.420 

Or17554 
0.24305 
0.04848 
0.00426 
0.00355 
0.00342 
0.00295 

RUN NO 303 

1 316.2 
2 6 2 . 4  
3 59.5 
4 60.6 
5 59.1 
6 64.6 
7 155.6 
8 115.7 
9 1A1.0 
10 197.2 

O R I F  D I P  0.0831 CM FLOW RATE 4.51 G/S L I P  TEMP S1.i K L I P  PRESS 1.58 4 T M  CANT HTR PWH 22.d20 W 

59.5 43.0 0.000956 0.339 51.00 100480 0 . 0 4 8 4 3  12.261 0.04776 ******* 
59.0 37.8 0.000732 0.393 63.41 101222 0.00262 0.768 0.22731 ******4 
58.7 35.2 0.000679 0.397 63.85 101669 0.00150 0.446 0.53137 O W * * * *  

58.4 32.1 0.000629 0.400 64.10 102125 0.00144 0,430 0.19669 ******* 
57.8 28.1 0.000540 0.405 64.50 103004 0.0Q144 0.436 0.339H6 0*0)0**0 

56.2 18.1 0.0003')l 0.437 10.37 105404 0.00131 0.432 0.00435 5.861 
55.5 15.5 0.000275 0.457 74.38 106494 0.00126 0.433 0.00360 4.446 
55.2 l40.L 0*000247 0.466 76.22 107011 0.00124 0 . 4 3 5  0.00346 4.181 
55.0 13.6 0.000235 0 . 4 1 0  77.05 107210 0.00119 0.423 0.00298 3,367 

57.1 23.6 0 . 0 0 0 4 4 ~  0.414 65.8s 104031 O , O O ~ V O  0.436 0.05833 **.**** 

14.RO2 
51.355 
llR.857 
43.955 
75.390 
11.929 

1.041 
0.856 
0.815 
0 . 7 0 =  

RUN NO 3 0 4  

1 348.6 

O H I F  D I P  0.0831 CM FLOW RATE 4.51 G / S  L I P  TEMP ii.9 I( L I P  PRESS 1.58 ATM CAHT HTR PWR 

0.05062 12.013 0.04175 
0.00281 0.782 0.28995 
0.00141 0.396 0.47699 
0.00135 0.383 0.208Yl 
Oe00135 0.388 0.3900Y 
0.00132 0.38M 0.06580 
0.00126 0.385 0.00416 
0.00119 0.385 0.00345 
0.00117 0-38U 0.00333 
0.00113 0.379 0.00290 

59.4 
58.9 
58.6 
58.3 
57.7 
57.0 
56.1 
55.4 
55.1 
55.0 

41.0 
36. I 
34.L 
31 .8 
27.1 
23.1 
18.4 
15.4 
14.1 
13.a 

0.000985 0.319 
0.373 
0.376 
0 ,379 
d.384 
0 -392 
J . 4 1 4  
0.432 
0.440 
0.444 

46.00 
58.26 
58.69 
58.90 
59.25 
60 -43 
b4.44 
68.02 
69.70 
70.47 

100674 
101412 
101844 
10Z280 
103148 
104137 
1054H0 
106545 
lU1035 
107251 

13.727 
68.326 
111.390 

90.305 
15.19U 

fl.854 
0.617 
0.713 

4n.711 

71.00L 

2 61.6 
3 59.4 
4 60.1 
5 58.7 
6 62.9 
7 148.7 
8 167.1 
9 171.4 
10 185.8 

0.000750 
0.000697 
0.000646 
0.000557 
0.000464 
0.000356 

0*000261 
0 * 0 00 249 

0.000289 
5.YOO 
4.510 
4.2f9 
3 . 4 Y I  

RUN NO 305 

1 397.7 
2 61.5 
3 59.3 
4 b0.2 
5 58.7 
6 62.6 
7 148.0 
8 166.2 
9 170.3 
10 184.4 

O R I F  D I A  0.0831 CM FLOW RATE 4.51 G / S  L I P  TEMP R O . 0  K L I P  

59.5 42.2 0.000996 0.320 46-24 100590 
58.9 37.2 0.000759 0.373 58.44 10132R 
58.6 34.7 0.000705 0.377 58.87 101769 
58.3 32.2 0.000653 U.37'4 59.09 102213 

57.0 23.3 0.000467 0.393 60.61 1040q2 
56.2 18.3 0.000358 0.414 6o.60 105447 
55.5 15.5 0.0002YU u.432 68.15 106523 
55.1 14.1 0.000261 0 . 4 4 0  69.80 107025 
55.0 13.5 0.000219 0.414 70.56 107246 

57.7 27.r 0.000562 0.384 59.43 10~086 

PRESS 1.58 ATM CAdT H T R  PWH 

0.05029 12.017 0.04169 
0.00279 0.779 0.29873 
0.00140 0.395 0158Y51 
n . e n l 1 4  0.301 0.2n450 

13.675 
70.292 

137.402 
47.h21 
~ n . 5 3 ~  
16.139 
1.003 
0.855 
0 .H20 
0.71f 

- _ _  
0.00134 0.Wb 0.3R29d 
0*00131 0.38b 0.07005 
0.00123 0.383 0.00417 
0.00118 0.384 0.00346 
0.00116 0.316 0.00335 
0.00113 0.377 0.002YZ 

C 26 



L L  MIXTURE STATIC MIXTURE QUALITY MIXTURE REYNOLDS 
s4T TEMP PRESSURE 0 5 N 5 I T Y  VAP/MIX ENTHALPY NUMBER 
K MM HG G/CM3 - J/G - STERMAN HEAT FLUX 

PARAMETER AT WALL - W/CM2 

EXP H-T 
COEF 
W/CM2-K 

EXPIFPSP 
H-T COEF 

E IP /S-T  
H-T COtF 

5TA TUBE WA 
NO TEMP 
- 6  

RUN NO 306 

1 331.5 
2 62.6 
3 59.3 
4 60.1 
5 58.6 
6 65.6 
7 146.9 
8 166.4 
9 108.1 

10 182.2 

O R I F  D I A  0.0831 CM FLOU RATE 4.51 G/S L I P  TEMP 80.6 K L I Q  

99;3 4o.a 0.000939 0.326 47.47 100841 
58.8 35.7 0.000719 0.379 59.72 101581 
58.5 33.4 0.000670 U.383 60.13 101995 
58.2 31.1 0.000622 0.385 60.33 102413 
57.6 26.9 0.000538 0.390 60.66 103273 
56.9 22.7 0.000450 Us398 61.81 104244 

55-4 15.3 0.000283 0.437 69.31 l06b90  
55.1 14.0 0.000257 U.445 70.99 107056 
55.0 13.b 0.000246 0.449 71.77 107264 

56-1 i n . 2  0.000347 0.419 65.76 105546 

ORIF OIA 0.0831 CM FLOW RATE 4.51 w s  L I P  TEMP 81 .1  K LIQ 

39.4 41.4 0.000938 0.334 49.52 100700 
58.9 36.5 0.000720 0.387 61.74 101439 
58.6 34.1 0.000669 0.391 62.14 101868 
5813 31.7 0.000b21 0.393 b2.34 102301 
57.7 27.4 0.000536 0.398 62.66 103168 
57.0 23.0 0.000447 0.406 63.79 104151 
56.1 18.4 0.000344 0.427 67.68 105489 
95.4 15.4 0.000280 0.444 71.14 106551 
55.1 1 4 - i  0.000254 0.452 72.7$ 10'!037 
55.0 11.5 0.000242 0.456 73.49 107252 

ORIF O I A  0.0831 CM FLOW RATE 4.51 G/S L I Q  TEMP 81.1 K L I Q  

59.4 42.0 0.000931 0.341 51.29 100617 
50.9 37.0 0.000715 0.394 63.57 101355 

PRESS 1.58 ATM C A M  

0.01973 12.114 
0.09267 0.758 
0100139 0.399 
0-00133 0.383 
0.00133 0.388 
0.00130 0.387 
0.00122 0.384 
0.00117 0.385 
0.00119 0.317 
0.00111 0 . 3 7 9  

HTR PCR 

0.04354 
0.19669 
0.51292 
0.20260 
0.40462 
0.04407 
0.00423 
0.00353 
0 . 0 0 3 4 3  
0.00298 

6.530 k 

0000.0, 

...** 0. 

*.O.**. 

**oo*o* 
oo..*o* 

5.977 
4.603 
4.399 
3.592 

o e (I * a. 14.051 
45.835 

118.224 
46.646 
92.523 
10.314 

0au64 
0.830 
0.724 

1 I o w  

RUN NO 307 

1 323.0 
2 63.5 
3 59.2 
II 59.7 
5 58.6 
6 64.6 
7 144.4 
8 161.3 
9 164.7 

10 178.7 

PRESS 1.58 ATM CAUT HTR PWR 

0.04899 12.116 0.04596 
0.00251 0.727 0.15607 
0.09137 0.3V9 0.60441 
0.00130 0.38Z 00'27072 
0*00129 0.386 0.43227 
0.00127 0.386 0.05070 

15.331 W 

***O... 

0100.0. 

*....*a 
**OOCO. 

00*.000 

..*.OUI 

6.122 
4.724 
4.529 
3.694 

14.472 
35.817 

136.989 
61.255 
97.233 
11.424 

1.056 
0.872 
0.840 
0.732 

_.__.- -. 
0.00119 0.383 0 ; 0 0 4 3 i  
0.00115 0.383 0.00362 
On00113 0.366 0100352 
0.00110 0.371 0.00305 

RUN NO 308 

1 312.8 
2 62.6 
3 59.2 
4 60.3 
5 58.8 
6 62.7 
7 143.2 
8 159.9 
9 162.8 

i o  176.7 

RUN NO 309 

1 351.2 
2 177.5 
3 129.8 

5 130.0 
6 140.5 
7 145.8 
8 154.3 
9 157.0 

10 170.6 

6 12n.9 

PRESS 1.58 ATM CAUT HTR PWR 

0.04790 12.191 0.04813 
0.00242 0.712 0.19154 
0.00134 0.399 0.65164 
0.00127 0.381 0.19461 
0.00127 0.386 0.36494 
0.09125 0.38'1 0.06797 
0.00118 0.384 0.00441 
0.00113 0.384 0.00368 
0.00112 0.387 0.00359 
O*OOlO8 0.378 0.00311 

PRESS 1.58 ATH C A Y T  niR PWR 

0.05087 12.180 0.04170 

14.849 
43.224 

145.502 
43.43s 
RO.925 
15.046 

1.05H 
0 . 8 7 4  
0 .a45 
0.736 

. .-. 
58;6 34.3 0.000665 0;3V8 63;96 101792 
58.3 32.u 0.000616 0 . 4 0 0  64.16 102234 
97.7 27.7 0.000531 0.405 64.47 103106 
S7.0 23.2 0 . 0 0 0 4 4 3  0.413 65.58 104106 
56.1 1M.b 0.000341 0 . 4 3 4  69.45 105456 
55.5 15.4 0.000277 0.451 t2.86 106529 
55.1 14.1 Ot000250 0.059 74-63 107027 
55.0 13.5 0.000239 0.463 75.14 107246 

ORIF OIA  0.0831 CM FLOW RATE 4.51 G / S  L I Q  TEMP 79.8 K L I Q  

39.1 39.1 0.000925 0.321 45.90 101036 
58.6 34.6 0.000710 5.373 57.96 101778 

6.189 
4.777 
4.602 
3.749 

0.000 y 

0 0 0 0 Y v 0 

oooo*oo 
ooD**oo 
..*OO*t 

0 ~ * 0 . 0 0  

.(.o*oo* 

13.721 
1.132 
1.96H 
1.302 
1.261 
1.0H6 
u . qno 
0.881 
0.852 
0.738 

0 e00 178 
0 .OO I92 
0.00126 
0.00123 
0.00120 
0.00114 
0.001 1 0  
0.00108 
0.00105 

0.496 
0.51.1 
0.356 
0.354 
0.351 
0.352 
0.352 
0.354 
0.346 

0.00417 
0 (I 00 75 7 
0 * 0 0 5 0 3  
0.00488 

0.00392 
0.00356 
0.00647 
0.00299 

0 . 0 0 4 2 0  

. .  
58.4 32.4 Oa(108663 0;376 58;32 . 102171 
58.1 30.2 0*000616 0.379 58.58 102567 
57.5 26.3 0.000535 0.383 58.86 103417 
56.9 22.3 0*000450 0.391 59.86 104374 
56.b 17.9 0*000350 0.410 63.39 105621 5.527 

4.822 
4,653 
3.710 

55.4 15.1 0.000280 0.426 66.59 106640 
55.1 14.U 0.000263 0.434 68.12 107080 
55.0 13.5 0.000252 0.437 68.85 107277 

ORIF D I A  0.0131 CM FLOU RATE 4.51 G/S L I Q  TEMP 80.0 K L I Q  

59.3 40.3 01000947 0.322 46.46 lO086R 
58.7 35.6 Ot000725 0.375 58.62 101608 
58.5 33.2 0.00067S 0.378 58.98 102019 
58.2 30.9  0.000627 0.381 59.24 102434 

56.9 22.6 0.000454 0.3V3 60.55 104261 
56.1 18.1 0.000352 0.413 64.10 105555 
55.4 1503  0.000288 0.429 67.31 l ob596  
55.1 14.0 0.000262 0.436 68.82 101050 
55.c 13.3 0.000251 0.440 69.52 107264 

57.6 26.8 0.000543 0.385 59.53 103292 

ORIF O I A  0,0831 CM FLOW RATE 4.51 G/S L I O  TEMP 79.6 K L I P  

59.3 40.3 o.onoq54 0.320 45.85 iooa6e 

RUN NO 310 

1 J98.3 
2 180.9 
3 131.6 
4 129.9 
5 130.2 
6 139.7 
7 144.3 
8 153.3 
9 155.8 

10 169.1 

PRESS 1.58 ATM CAUT HTR PWIl 

0.05106 12.284 0.04250 
0.00173 0.484 0.00396 
0.00193 0.547 0.00747 
0.00126 0.360 0.00501 
0.00123 0.357 0.004Y1 
0.00120 0.354 0.00427 
0.00114 0.355 O.OO4UL 
0.00110 0.354 0.00362 
0.00100 0.356 0 . 0 0 3 5 4  
0.00105 0.349 0.00306 

1.779 W 

*..*.0. 

.*I I... 
1)0.0**0 

*O**O(L* 

0 0 0 0 0 0. 

oooo*oo 
5.666 
4.901 
4.745 
3.052 

13.8Y8 
1.072 
1.936 
1.293 
1.263 
1.0y0 
1.005 
0.891 
O.fl64 
0.749 

RUN NO 313 

1 350.9 
2 62.3 
3 59.2 
4 59.0 
5 5n.n 

PRESS 1.58 ATM CAUT HTR PwR 

0.05122 12.226 0.04193 
0.00233 0.628 0.18372 
0.00092 0.260 0.32899 
0.00088 0.250 0.29054 
0.00088 0.251 0.61411 
0.00086 0.252 0.06742 
0.00083 0.250 0.00425 
0.000RU 0.250 0.00350 
0.00080 0.252 0.00340 
0.00070 0.248 0.00299 

0 . 0 0 0  n 

**0..*. 

*****I* 
O.O..U* 
ov**ooo 
YO*.O** 

*00**0 .  

6.907 
5.261 
5.060 
4.217 

13.80Y 
43.3112 
70.955 
67.Hl l  
l"2.753 

15.664 
1.056 
0.8b1 
0.800 
0.742 

5A.7 35.6 0.000729 0.373 58.11 101608 
58.5 33.2 0.000679 0.376 58.41 102019 
58.2 30.9 0.000632 0.378 58.50 102434 
47.6 26.11 0.000548 0.382 58.59 10.9292 
56.9 22.6 0.000461 0.387 59 -14  104261 
56.1 18.1 0.000362 0.401 61.36 105555 
55.4 15.3 0.000300 U.413 63.29 106596 
55.1 14.U 0*000?74 0 . 4 1 8  64.16 101058 
55.0 13.5 0.000263 0.420 64-56 107264 

. - ._ 
6 60.7 
7 114.8 
8 126.9 
9 129.0 

10 137.8 

C 27 



STA TU8E WALL MIXTURE S T A T I L  MIXTURE QUALITY MIXTURE REYNOLDS STERMAN HEAT FLUX EXP H-T EXP/FPSP EXP/S-T 
NO TEMP 5 a T  TFMP PRESSURE DENSITY VAP/MIX ENTHALPY NUMBER PARAMETER AT WALL COEF H-T COEF H-T COEF 
- K  n MH MG G/CM3 - J/G - W/CM2 W/CMP-K - 
RUN NO 314 O R I F  D I A  0.0431 CM FLOW RATE 4.51 G/S L I P  TEMP 79.9 K L I P  PRESS 1.58 ATM CART HTR PWR 1.718 W 

1 Jrrh.6 49.7 39.7 n.onn94o 0.321) 45.87 100951 o.ns012 11.982 0.n4170 Q****** 13.701) - . ... - _ _  . .  _ .  
2 h?.l 58.7 35.1 i.iii7ri oi372 57;87 iOis9J o.oo22e 0.636 0.18832 ***e*** 44.534 

4 59.1 58.1 30.6 0.000626 J.377 58.24 10~500 0.00087 0.244 0.26834 ***a*** 61.362 
3 59.2 58.4 32.U 0.000671 0.375 58.16 102095 0.00090 0.254 0.31584 ***C*** 74.020 

5 31.9 57.5 2b.b 0*000h4+ 0.381 58.32 103355 0.00086 0.246 0.65620 ******* 152.851 
b h l . 4  56.0 22.3 0.000459 0.386 58.85 104318 0.00085 0.246 0.05430 *****+I* 12.665 
7 113.6 56.1 18.3 0.000361 U.400 61.00 105588 0.00081 0.245 0.00425 6-90> 1.057 
8 1,‘5.5 55.4 15.d 0 . 0 0 0 3 0 0  Us411 62.88 106618 O.OpO79 0.245 0.00350 5.264 0.868 
Y 1P7.2 55.1 14.0 0.000274 0.416 63.73 lor069 OaOOO7Y 0.246 0.00342 5.100 0.845 
10 135.5 55.0 13.a 0.000263 u.418 64.13 107271 0.00077 0.242 o.00301 4.260 0 . 7 4 7  

RUN NO 315 OHlF D I P  O.OR31 CM P L O Y  R A T t  4-51 G/S L I P  TEMP 80.4 K L I P  PRESS 1.58 ATM CAHT MTR PUR 6.510 W 

1 3.36.0 59.3 40.5 0.000944 0.325 47.08 100840 0.04986 12,085 0.04368 *.**I** 14.146 
2 62.5  58.8 35.1 0.000724 0.377 59.17 101580 0.00218 0.616 0,16478 ***e*** 38.57r 
3 59.3 5R.t. 33.4 0.000675 0.380 59.45 101994 0.00090 0.266 0.32340 ****a** 74.979 
4 5n.9 58.2 31.1 0.000627 0.382 59.53 102412 0.00086 0.246 0.35120 ******* 81.233 
5 58.0 57.6 1brY 0.000544 0.386 59.61 106272 0.00086 0.248 0.70081 *****’* 161.492 
6 51.2 56.9 2L.f 0.000458 0.3Y1 60.13 104242 0 . 0 Q O R 4  0.248 0.05877 ***a*** 13.555 
7 113.1 56.1 18.2 0.000359 0 . 4 0 5  62.27 105544 0.00081 0.246 0.00431 b.976 1.Obl 
8 125.0 55.4 15 .d  0.0002Y8 0.416 64.12 106588 0.09079 0.246 0.00354 5.301 0 .86Y 
9 126.5 55.1 14.u 0.000272 Us411 64.95 107055 0.00078 0.248 0.00347 5.157 0.849 
10 134.8 55.1 13.5 0.000261 0.423 65.33 107262 0.00076 0.244 0.00305 4.311 0.751 

RUN NJ 316 ORIF D I P  0.0831 CM FLOW RATE 4.51 G/S L I P  TEMP 81.1 K L I P  PRESS 1.58 ATM CART HTR PWR 15.568 W 

1 325.5 59.3 41.0 n.ann932 u.333 49.27 100756 0.04958 12.336 0.04635 ***a*** 14.662 . .  . .  . - .-. . 
2 62.1 58.8 36.2 0.000715 0.387 61.59 101495 O.po208 0.002 0,18439 ****e** 42.252 
3 59.2 58.5 33.8 O.UOO666 0.390 61.86 101918 0.00089 0.259 0.41041 *****e* 93.233 
4 58.9 58.2 31.r 0.000619 0.392 61.93 102345 0.0IJOR5 0.250 0.35719 80.993 
5 57.9 57.6 27.2 0*000536 U.3Y5 62.01 103209 O.UOO85 0.252 0.87641 ******e 1Y7.945 
6 60.2 57.F 22.9 0.000450 0.401 62.53 104186 0 . 0 0 0 8 4  0.252 0.07771 *****e* 11.545 
7 112.3 56.1 11.3 0.000353 0.415 64.67 105511 0.00080 0.250 0.00445 7.136 1.074 
8 lZl.5 55.4 15.3 0.000292 0.420 66.50 106566 0.00078 0.250 0.00362 5.369 0.874 
9 125.8 55.1 14.1 0.000266 0.430 67.30 107044 0.00078 0.252 0.00356 5.241 0.855 
10 134.0 55.0 13.5 0.000255 0.432 61.66 107256 0.00076 0.248 0.00313 4.362 0.756 

RUN 317 DRIF OIA 0.0R31 CM FLOW RATE 4.51 G I 5  L I P  TEMP 81.1 K LXQ PRESS 1.58 ATM CART HTR PUR 22.821 W 

1 315.5 59.3 41.” 0.000913 0.340 50.95 100756 0.04888 12.611 0.04845 15.006 
2 6?.3  58.8 36.L 0.000702 0.394 63.31 101495 0.00200 0.588 0.16866 ***I*** 38.109 
3 5q.3 58.5 33.M 0.000654 0.397 63.57 101918 0.00089 0.264 0.34708 +****** 71.736 
4 39.0 58.2 31.4 0.000608 0.399 63.65 102345 0.00085 0.255 0.35382 ea***** 79.082 
5 W.1 57.6 27.d 0.000527 0 . 4 0 2  63.71 103209 0.00085 0.256 0,62078 ****QO* 138.298 
h 59.9 57.0 2 2 . 9  0 . 0 0 0 4 4 3  J.408 64.23 104186 0.00084 0.256 0.08683 a+***** 19.325 
7 111.9 56.1 18.3 0.000347 0.422 66.39 105511 0.00080 0.254 0.00456 7 263 1.084 
8 164.4 55.4 15.3 0.0002U7 0 . 4 3 3  68.23 106566 0.00018 0.255 0.00369 5:424 0.878 
9 1?5.7 55.1 14.1 0.000262 0.437 69.03 107044 0.00078 0.266 0.00363 5.306 0.860 
10 133.9 55.0 13.9 0.000251 0.439 6Y.38 107256 0.00076 0.252 0.0031Y 4.434 0.761 

RUN NO 318 ORXF D I A  0.0831 CM FLOW RATE 4.51 G/S L I P  TEMP 81.1 K L I P  PRESS 1-68 ATM CART HTR PWR 26.624 W 

1 312.9 59.6 41.6 0.000916 0.343 51.80 100672 0.04860 12.454 0.04914 ******e 15.087 
2 h2.n 5 8 s q  36.1 0.000704 0.397 64.20 101411 0.00196 0.582 0.15030 *e***** 33.744 
3 59.1 stilt. 3 4 . L  0*000656 0.400 64.46 101843 0.00089 0.267 0.48965 ******* 108.848 
4 59.1 58.3 31.d 0.000609 0.402 64.54 10C278 0.00085 0.255 0.32824 ******e 72.855 
5 58.0  57.7 27.3 0.000517 0.406 64.60 103147 0.00084 0.257 0.70894 ***a*** 156.806 
6 59.9 57.P 23.1 0*000443 0.411 65.12 104136 0.00083 0.257 0.08827 ******* 19.506 
7 111.7 56.1 18.4 0.000346 0.425 67.28 105478 0.00080 0.255 0.00459 7.297 1.085 
8 120.3 55.4 15.4 0.000286 u.436 69.10 106544 0.00018 0.256 0.00371 5.436 0.877 
Y 125.6 55.1 14.1 0+0002b1 U.441 69-88 107034 0.00017 0.257 0.00365 5.317 0.860 
10 133.8 55.0 13.5 0.000250 0.44’3 7U.22 107250 0.00076 0.253 0.00321 4.435 0.760 

-- 
C 28 



STA TUWE WALL MlXTURe STATlC MIxTU#E OUALITY M l X T U R E  REYNOLDS STERMAN HEAT FLUX EXP H-T 
NO rL4P S A T  TCMP PREhSURf DENSITY VAPlHlX  ENTHALPY NUHMER PARAMETEH AT WALL COEP 
- I (  K MM no O/CMS - J/G W/Ch2 W/CH2-I( 

RUN NO 500 ORlP DIA 0.0635 Ch FLOW RATE 1.17 G/S LIP TEMP 22.2 K L I P  PRESS 3.28 ATM CAUT HTR PwR 

1 143.3 12.b 13.5 0.000118 0.310 -218.69 173512 n.n%829 4.658 n.n?547 _ -  _._-- z 13.2 i2.i 1J.5 o.oooiu5 0.367 -2ooi75 i7366i 0.001~1 0,219 0.17380 
3 11.4 12.0 13.4 0.000104 0.348 -200.16 173780 0.00085 0.116 0.08038 
4 15.6 12.0 13.4 0.000105 0.349 -199.77 173869 0.00084 fl.115 0.03168 5 20.3 11.9 13.3 0.000102 0.351 -198.99 174096 0.000R3 0.114 0.01363 
6 23.0 11.9 12.7 O.OOO09R 0.355 -197.18 175254 O.OOOR3 0.115 0.01025 7 26.7 11.H 11.8 0.000088 0.367 -191.57 177337 0.00080 0.115 0.00767 
8 25.6 11.7 11.1 0.000081 0.379 -185.97 178857 0.00077 0.115 O . O O R 2 2  9 25.8 11.0 1U.d 0.000078 0.386 -1R3.00 179562 Or00076 0,114 0,00808 10 2418 11.6 10.6 0.000076 0.389 -181.53 179916 0.00076 0,115 0,00870 

RUN NO 504 O R I F  O l A  0.0635 CM FLOW RATE 1.17 G/S L I U  TEMP 22.3 K L I P  PRtSS 3.22 ATM CAUT HTR PUR 

1 2C0.7 12.4 20.1 0.000174 0.310 -217.05 165914 0.03728 4.557 0.02421 2 15.3 12.4 20.3 0 . 0 0 0 1 ~ 0  0.351 -196.33 166329 0.007P9 1.011 0.34758 
3 15.1 12.4 20.1 0.000146 0.358 -192.90 166535 0.00632 0.894 0.32387 
4 39.4 12.4 19.9 0*0001*2 0.365 -189.7) 166740 0.005R6 0 . 8 4 4  0.03122 5 59.2 1213 19.) 0*000135 U.377 -183.69 167163 0.00570 0.847 0.01807 
6 73.2 12.3 18.3 0.000118 0 . 4 0 9  -168.53 168349 0.00531 0.853 0.01400 7 174.6 12.7 16.6 O* O O O O 8 7  0.501 -123.19 170267 0 . 0 0 4 3 3  0.R51 0.00696 
R 131.2 12.1 15.1 09000068 0.592 -78.51 171558 0.00367 0.853 0.00716 
9 141.2 12.G 14.6 0.000061 0.640 -55.09. 172172 0.00338 0.848 0.00657 
10 119.4 12.6 14.3 O*OOOO58 00663 -43 .46  112480 0.00330 0.859 0.00800 

RUN NU 505 ORlI D I P  0.0635 CM FLOW R A T E  1.17 G/S LIP TEMP 22.4 K L I P  PRES5 3-21 ATM CANT HTR PWR 

1 220.6 12.6 24.0 O.OOOl98 0.311 -215.41 162724 0.03660 4.509 0.02168 
2 18.1 12.h 23.2 0.00016B 0.356 -193.21 163483 0.01030 1.450 0,26279 3 17.0 12.6 22.0 0.000160 0.366 -188.16 163059 0.00927 1.343 0.30157 * 5317 12.5 22.4 0*000154 0.376 -183.50 164238 0.00833 1.238 0 . 0 3 0 0 4  5 72.8 12.5 21.7 0.000142 0.394 117414R 164973 0*00811 1.263 0.02094 
6 ‘44.7 12.4 20.1 0.00011’4 0.441 1151.17 166530 0.00729 1.260 0~01540 7 184.3 12.1 17.U 0*0000*1 0.579 -84.15 16UM51 0.00556 1.265 0100135 
8 159.6 12.2 16.3 0*000061 U-714 *17*6D 1711326 0.00453 1.2h8 0.00860 9 167.1 12.1 15.r 00000053 0.7~4 17.13 1710211 0.00410 1.263 0.008is io 144.2 12.1 15.3 O . O O O O Y O  0.819 34.35 1713~2 0.00395 1.271 0.00934 

RUN NO 506 ORIF OIA 0.0635 CM FLOW RATE 1.11 G/S LIP TEMP 22.4 K LIP PRESS 3.22 ATM CAKT HTR PWK 

4.542 
1.258 
1.152 
1.058 
1.082 
1.086 

0.02270 
0.25921 

0 . 0 2 8 4 0  
0.02026 
0.01491 

0.27406 

12.6 
12.6 
12.9 
12,s 
12.5 
12.4 

23.Y 
23.1 
22.7 
22.3 
21.6 
20.U 

162873 0.03703 
163604 0.00900 
163967 0 . 0 0 8 0 4  
164332 0.017722 
165042 0.00709 
166573 0.00646 

0.000197 0.310 -216.11 

0.000161 0.362 -190.13 
0*000155 0.371 -186.14 
0.000145 0.387 -171.44 
0.000123 0.427 -159.01 

0.000168 0.354 -194.49 
1 212.7 

3 16.7 
4 49.8 
5 65.9 
6 85.2 
7 152.5 12.2 17.0 O*OOOOH6 0.545 -101.06 368860 0100506 1.084 0.00772 
8 149.9 12.2 16.3 0*000066 0.661 -44.01 170333 0.00418 1.085 0.00787 
9 148.0 12.1 15.6 0.000050 0.721 -14.06 171031 0.00383 1.084 0.00794 
10 141.2 12.1 15.1 0.000054 0.752 0.75 171382 0.00368 1,085 0 . 0 0 8 4 0  

2 17.4 

RUN NO 507 O R I F  DIP 0.0635 CM FLOW RATE 1.17 O l S  L I P  TEMP 22.3 K L I P  PRESS 3.22 $ T M  CAHT HTR PWR 

1 204.6 12.5 22.6 0*000185 0.310 -216.44 164474 0.03739 
2 16.8 12.5 21.r 0*000160 0.352 -195.53 164911 0.00738 
3 16.9 12.5 21.5 0.000155 0,359 -191.99 165128 0.00655 
4 50.1 12.5 21-4 0.060151 0.366 -188.82 165344 0.00572 
5 58.5 12.9 20.8 0.000143 0.378 -182.74 165790 0.00577 
6 72.1 12.4 19.6 0.000125 U.410 -167.29 167041 0.00534 
7 121.9 12.2 17.6 0.000092 0.504 -121.19 169065 0.00435 

9 130.2 12.1 15.6 0*000065 0.646 -51.77 171079 0.00341 
10 l?7.9 12.1 15.3 0.0000bl 0.670 -39.91 171405 0 . 0 0 3 2 1  

8 175.3 12.1 i6.d o.oooo72 0.597 -75.71 1 7 0 ~ 9  0.0036n 

RUN NO 5 0 8  OYiP OIA 0.0635 CM FLOW RATE 1-17 G/S 

1 191.8 12.3 l9.L 0.000162 0.311 
2 18.0 12.3 18.6 0.000141 0.351 
3 18.4 12.1 18.1 0.000137 0.356 
4 r1.8 12.3 18.5 0.000134 11.361 
5 S2.4  12.3 1H.l 0100012M 0.370 
6 75.5 12.2 17.3 0*000114 0.393 
7 07.1 12.1 15.2 0.00008R 0.461 
8 112.7 12.11 14.1 0.000072 0.528 
9 111.3 12.0 13.5 0.000065 0.564 

10 115.0 11.9 13.3 0.00006P 0.581 

L I P  TEMP 

-216.98 
-196.92 
-194.31 
-197.02 
-107.61 
-176.50 
-143.30 
-110.54 
-93.29 
-84.77 

22.3 K LIP PRESS 3-82 

161373 0.03769 
167766 0.00565 
167960 0 . 0 0 4 8 0  
168154 0 . 0 0 4 2 7  
166553 0.00432 
169672 0.00406 
171480 0 . 0 0 3 4 7  
172495 0.00304 
173545 0.002R5 
174126 0.00275 

4.583 0.02386 
1.027 0.23692 
0.929 0.P7090 
0,827 0.021Y4 
0.862 0.01868 
0 . R 6 3  0.01445 
OeR62 0.00186 
0.R62 0 . 0 0 1 0 0  
0.863 0.00731 
0.R62 0.00744 

A I M  CAHT 

4.615 
0.782 
0.67* 
0.608 
0.630 
0.628 
0.629 
0.629 
0.630 
0.626 

HTR PnR 

0.02571 
0.13737 
0.11090 

0.01569 
0.00992 
0.00740 

0.00634 
0.00608 

0.01995 

0 . 0 0 6 2 4  

EXP/FPSP 
n-1 COEF 

0.000 m 
b*.00*L 
0.*00*. 

w o e * * *  
30.845 
11.384 
7.917 
5.392 
5.950 
5.828 
6,444 

u.OOO H 

e...*a. 
0 0 * * 0 o t  
**..*)(I. 

22.547 
9.700 
6.376 
1.897 
1.990 
1.716 
2.432 

0.000 w 
*...o** 
*.**.e. 
****a** 
16.809 

5.530 
1.360 
1.900 
1.701 
2.265 

y . 2 ~  

0.000 w 
o*.*eoo 
*400*(10 

*1*.0** 

17.164 
9.902 
5.961 
1.841 
1.919 
1.977 
2.174 

0.000 w 
*****(I. 

b***(101 

.b.*C*O 

13.516 
10.249 
6.754 
2.375 
1.926 
2.083 
L.156 

c.000 u 
****a*. 
******* 
**.**“e 
14.019 
9.51? 
4.541 
2.763 
2.056 
2.113 
1.967 

EXPIS-T 
H-1 COEf 

4.921 
16.638 
7.692 
3.102 
1.386 
I .os0 
0.780 
0.812 
0.7~9 
0.r40 

3.446 
33.381 
30.574 
3.387 
1.936 
1.450 
0.653 
0t5h7 
0.511 
0.595 

3.n91 
25 e 555 
P8.398 
3.197 
2.219 
1 m53Y 

0.h16 
0.545 
0.597 

n.633 

3.236 
25.202 
25.969 
3.025 
2.153 
1.515 
0.6t0 
0.597 
0.564 
0.574 

3.393 
23.015 
21.092 

1 e993 
1.481 
0 e726 
0.572 
0.559 

2.367 

0.552 

3.644 
19.577 
10.867 
8.151 
1.691 
1.066 

0.55u 
0 .534  
0.501 

0 . m  

I 

C 29’ 

c 



STA TU*E WALL MIXTURE S T A T I C  MlXTURE QUALITY MIXTURE REYNOLDS STERMAN MEAT FLUX EYP H-T E I P / F P S P  EXP/S-T 
NO T€MP SAT TEMP PRLSSURt DENSITY VAP/MIX ENTHALPY NUMBER PARAMETER AT YALL COEF H-T COEF n-T COEF 
- K  U MM HG G/CM3 - J/G W/CM2 W/CM2-K - 

FLOW RATE 1.12 G/S L I P  TEMP 22.7 K L I P  PRESS 3.24 

0.000138 0.321 -212.42 162920 0.03787 
0.000123 0.360 -192.98 162923 0.00313 
0.000122 6.363 -191.60 162925 O.OD225 
0.000122 0.365 -190.48 162926 0.00209 
0.000120 0.370 -188.29 162941 0.00210 
0.000115 0.381 -182.82 163108 0.00204 
0.000102 0.414 -166.48 163736 0.00188 
0.000092 0.447 -150.18 164195 0.00174 
0.000088 0.465 -141.52 164438 OsOQl68 
0.000085 0.474 -137.23 164559 0.00163 

ATH CAHT WTR PWR 

4.586 0.02851 
0.425 0.12332 
0.307 0.17993 
0.288 0.02367 
0.292 0.01575 
0.293 0.01260 
0.293 0.00965 
0.293 0.00959 
0.293 0.01011 
0.290 0.00987 

0.000 N 

04000s. 

.*o*a** 
00.**** 

16.05% 
9.191 
6.705 
4.537 
4.497 
4.870 
4.727 

0.000 w 
0...**0 

a*e*ta. 
.ooa*a* 
31.944 
10.998 
6 263 
3.097 
2.722 
2.570 
4.625 

RUN NO 510 ORIF O I A  0.0635 Chl 

1 173.0 12.2 16.8 
2 15.6 12.2 16.8 
3 13.9 12.2 16.8 
4 24.4 12.2 16.6 
5 30 .7  12.2 16.7 
6 35.4 12.2 16.6 
7 UP.5 12.1 15.9 
8 bZ.7 12.1 15.5 
9 41.1 12.1 15.2 
10 41.4 12.1 15.1 

4.036 
12.106 
17.223 
2.440 
1 e661 
1.322 
O.Yb8 
0.905 
0.922 
o . m  

3.896 
50.003 
20.127 
4.540 
2,179 
1.479 
0.WR 
0.752 
0 .6Y4  
0.939 

3.732 
37.538 
12.514 

3.298 
1 e972 
1.534 
0.670 
0.590 
0.519 
0.5Rl 

3.583 
34.R46 
11.072 
3.299 
2.155 
1.6RU 
0.744 
0.641 
0.560 
0.634 

3.368 
32.542 

9.078 
3.218 
2,282 

0.668 
0.6SU 
0.561 
0.610 

I .5n7 

3.806 
12.166 
4.205 
1.R56 
1.669 
1.297 
0.956 
0.8h6 

0.769 
0.834 

FLOW RATE 1.12 W S  

0*000144 0.318 
0.000127 0.359 
0.000125 0.363 
0-000124 0.367 
0.000121 0.375 
n.000112 0.395 

L I P  TEMP 22.6 K L I P  PRESS 3.24 ATM CART HTR PUR 

-213.63 162390 0.03768 4.527 0.02724 
-193.53 162428 0.00484 0.656 0.52058 
-191.29 162446 0.00387 0.530 0.20850 
-189.31 162465 0.00376 0.521 0.04421 
-185.41 162526 0.00366 0.518 0.OZ039 
-175.74 162953 0.00349 0.519 0.01404 

RUN NO 511 ORIF DIP 0.0635 CM 

1 178.4 12.2 17.1 
2 13.5 12.2 17.3 

4 24.0 12.2 17.2 
5 37.6 12.2 17.2 
6 40.2 12.2 16.7 
7 69.6 12.1 15.U 
8 74.2 12.1 15.1 
9 16.2 12.1 14.8 
10 57.0 12.1 14.0  

3 14.8 12.2 17.2 

RUN NO 512 ORXF Oln 0.0635 CM 

1 191.4 12.4 20.5 
2 14 .7  12.4 20.3 
3 183.4 12.4 20.2 
4 36.1 12.4 20.1 
5 52.6 12.4 19.r) 
6 62.5 12.3 18.8 
7 118.5 12.2 17.2 
8 119.2 12.1 1b.i) 
9 127.1 12.1 15.5 
10 110.5 12.1 15.C 

0.000093 0.454 
0.000079 0.512 
0.000073 0.543 
0.000070 0.559 

-146.79 163870 0 . 0 0 3 0 4  0.519 0.00904 
-118.05 164545 0.00270 0.520 0.00836 
-102.86 164866 0.09253 0.517 0.00806 
-95.10 165027 0.00247 0.518 0.01156 

FLOW RATk 1.12 G/S 

0.000169 0.316 
0.000147 0.359 
0.000144 0.365 
0.000141 0.371 
0-000135 0.382 
0.000121 U.410 
O*OOOOYi?  0.494 
0.000074 0.977 
0.000067 0.621 
0.000063 8.642 

L I O  TEMP 22.5 K L I P  PRESS 3-26 ATM CAHT HTR PWR 

-214.07 159301 0.03873 4.628 0.02586 
-192.61 159513 0,00654 0.888 0.38695 

-186.68 159723 0.00521 0.731 0.03087 
-181.17 159962 0.01)507 0.732 0.01818 

-126.31 162495 0.00395 0.735 0.00692 
-85.65 163625 0.00339 0.737 0.00688 
-64.22 164157 0.00314 0.733 0.00637 
-53.63 164424 0.00303 0.731 0 . 0 0 7 4 3  

-189.50 i596in 0.00552 0.763 0.12612 

-167.44 160~91 0.00476 0.737 0.01469 

0.000 w 

0*4.0(1. 

..e.**. 
*.bee** 
20.999 
9.468 
6.717 
1.876 
1 .e58 
1.626 
2.148 

FLOW RATE 1-12 G/S I 

0.000175 0.315 
0.000151 9.360 
0.000147 0.368 
0.000143 0.375 
0.000136 0,389 
0.000119 0.425 

0.000068 0.635 
0.000060 0.690 
0.000057 5,717 

o.oooon7 0.531 

. I P  TEMP 

-214.07 
-191.8R 
-187.99 
-186.4 

-160.04 - 107.99 
-56.63 
-29.63 
-16.29 

-177.4% 

22.5 K L I P  

158627 
158898 
159032 
159166 
159460 
160505 
162281 
163517 
164104 
164399 

PRESS 3.24 

0.03862 
0.00802 
0.00695 
0.00648 
0.00630 
0.0058 1 
0.00465 
0.00390 
0.00357 
0.00343 

ATM CART 

4.612 
1.093 
0.967 
0.920 
0.727 
0.933 
0.931 
0.932 

0.927 
0.928 

HTR PWR 0.000 W 

0.02476 *O*OO** 

0.35728 ***0***  

0.11012 * f + Q O * ~ *  

0.07061 18.000 
0.01996 9.237 
0.01641 6.704 
a.nn8nM 1.987 

RUN NO 913 ORIF O l A  0.0635 CM 

1 198.9 12.5 21.2 
2 15.5 12.4 21.u 
3 21.2 12.4 2G.6 
4 4P.5 12.4 20.7 
5 5H.9 12.4 20.4 
6 69.2 12.3 19.3 
7 1P1.4 12.2 17.r 
8 1211.4 12.1 16.2 
9 137.0 12.1 15.6 
10 117.3 12.1 15.3 

-.-_ - 
0100802 1;959 
0.00743 1.713 
0.00881 2.335 

RUN NO 514 ORlF O I b  0.1635 CM FLOW RATE 1. 

0 000 184 
0.000157 
0.000151 
0.0001~6 
0.000137 
0.000116 
0.000081 
0.000061 
0.000054 
o.onoobi 

12 G/S L I P  TEMP 22.5 K LIP 

5.316 -213.63 157441 
0.362 -190.61 157915 
0.372 -185.80 158149 
0.381 -181.36 158384 
0.398 -172.69 158860 
0 . 4 4 3  -150.92 160111 
0.575 -86.05 162102 
0.705 -22.16 163429 
0.773 11.36 164061 
0.806 27.88 164378 

PRESS 3.24 

0.03829 
0.00977 
0.00858 
0.00792 
0 00769 
0.00695 
0.00535 
0.00439 
0.00398 
Ov003RO 

ATM CART 

4.581 
1.340 

1.142 
1.160 
1.164 
1.161 
1.164 
1.158 
1.153 

1.207 

HTR PWR 0.000 W 

0.02332 ****C0* 

0.33208 oo*oeoe 
0.08988 .**O**t 

0.02975 15.265 
0.02120 6.798 
0.01552 5.241 
0.00756 1.402 

0.00885 O.OOAO8 1.941 1.620 
0.00915 2.083 

1 209.0 12.5 
2 16.5 12.5 
3 26.1 12.5 
4 50.8 12.5 
5 67.1 12.4 
6 87.3 12.4 
7 165.7 12.2 
8 1o3.7 12.2 
9 155.6 12. I 
io 138.1 12.1 

22.a 
22.r) 
21.d 
21 .b 
21.0 

17.b 
16.2 
15.6 
15.3 

19.7 

RUN NO 516 O R I F  D l A  0.1635 CM 

1 1u1.1 12.2 17.1 
2 15.8 12.2 17.1 
3 19.4 12.2 17.1 
4 Z P . 3  12.2 17.1 
5 30.6 12.2 17 .0  
6 35.8 12.2 16.d 
7 42.7 12.1 1b.l 
8 43.9 12.1 15.5 
9 os.2 12.1 15.3 
10 b6.1 12.1 15.1 

FLOU RATk 1 

0.000163 
0.000127 
0.000126 
0.000125 
0.000124 
0.000118 
0.000105 
o.on0094 
0.00004Y 
0.000087 

.12 G/S 

0.316 
0.355 
0.358 
0.360 
0,365 
u.376 
0.409 
0.441 
0.459 
0.467 

L I P  TEMP 

-214.86 
-195.29 
-193.90 
-192.81 
-190.67 
-185.29 
-169.21 
-153.19 
-144.67 
-140.46 

22.4 K L I P  

162608 
162621 
162627 
162634 
162662 
162906 
163623 
16414R 
164416 
164550 

PRES5 3.24 

0.03862 
0.00326 
0.00221 
0.00207 
0.00210 
0.00203 
0.00187 
0.00174 
0.00167 
o ,00162 

ATM CART 

4.605 
0.437 

0.201 
0.288 
0.288 
0.288 
0.288 
0.289 
0.285 

0.298 

HTR PWR 

0.02632 
0.12248 
0.04121 
0.0 1743 
0.01567 
0.0 1222 
0.00943 
0.00906 
0.00898 
0.00837 

0.000 w 
*(1.0011. 

.0.(1*** 

0.***** 

11.576 
9.911 
6.985 
4.773 
4.497 
4.440 
4.020 

C 30 



STA TUdE WALL MIXTUQE STATIC MIXTURE QUALITY MIXTURE REYNOLDS STERMAN HEAT FLUX EXP H-T EXPlFPSP 
40 TLNP S I T  TFMP PRESSURE OtNSlTY V A P / M l X  ENTHALPY NUMBER PARAMETER AT WALL COEF H-T COEF 

. - K  K HM HG G/CM3 - J / G  W/CM2 W/CM2-K - 
RUN NO 517 

1 173.5 
2 14.4 
3 15.9 
4 21.4 
5 23.7 
6 Z6.8 
7 31.1 
8 30.8 

10 32.3 
9 31.8 

RUhl NO 518 

1 176.6 
2 15.3 
3 19.5 
4 26.1 
5 31.0 
6 36.1 
7 u3.4 
8 14.3 
9 44.4 
10 46.5 

ORIF D I P  0.0635 CM FLOW RATE 1.12 G/S L I P  TEMP 22.5 K L I P  PRESS 3.24 ATH C A W  HTR PWR 0.000 W 

11.9 
11.9 
11.9 
11.9 

12.9 0.000110 0.318 -215.08 167636 0.03876 4.632 0.02867 ******e 
12.8 0.000098 0.357 -196.22 167923 o.op221 0.296 0.11839 ***a**++ 
12.1 0.000097 0.358 -195.39 l6W64 0.0~125 0.168 0.04135 ******e 
12.7 0*000096 01360 -194.80 168206 OtOOll9 0.160 0.01678 11.178 

11.R 12.5 0.000094 0.362 -193.67 168530 0*00120 0.163 0.01378 8.609 
1l.H 1l.Y 0.000089 0.368 '190.94 169811 O a O Q 1 1 8  0.163 0.01087 6.267 
11.6 10.9 0.00007U 0.387 -182.57 172040 0.00113 0.163 0.00841 4.416 
11.6 10.d 0.000070 0.404 -174.24 173622 0*00108 0.163 0.00850 4.498 
11." 9.0 0.000067 0.414 -169.86 174368 O.OOlO6 0.163 0.00805 4.176 
11.5 9.7 0.000065 0.418 -167.71 174744 O.OOl03 0.161 0.00774 3.979 

ORIP D I A  0.0635 CM FLOW RATE lq12 G/S L I P  TEMP 

11.9 13.2 
11.9 13.1 
11.9 13.u 
11.9 13.V 
11.9 12.9 
1l.R 12.J 
11.7 11.3 
11.6 10.6 
11.6 10.3 
11.6 10.1 

0.000113 0.317 -215.61 
0.000100 0.356 -196.36 

0.000096 0.361 -193187 
0*000096 0.366 -191.67 
0.000089 0.377 -186.27 

n.oooo99 0.359 -194.99 

n.000876 0.412 -17n.00 - _. - 
0.000066 0.445 -i5$.9i 
0*000062 0.463 -145.4% 
0.000060 0.472 -141.25 

22.9 K L m  PRESS 3.24 ATM C A W  HTR PWR 0.000 N 

167098 0.03844 4.576 0.02780 ***a*** 
167320 0.00332 0.444 0.13220 **Io*** 
167429 0.00230 0.310 0.04117 +***e** 
167539 0.00223 0.302 0.02130 14.272 
167803 0.09222 0.305 0.01594 9.545 
168984 0.00216 0.305 0.01258 6.830 
171075 0.00190 0.305 0.an964 4.615 
172581 0.00194 0.305 0;00934 4;405 
173285 0.00177 0.305 0.00931 4.391 
173639 0.00171 0.301 0.00860 3.924 

EXPIS-T 
H-T COEF - 

4.115 
11.641 
4.119 
1.742 
1 e441 
1.141 
0 e868 
0.847 
0.792 
0.756 

4.010 
13.134 
4.224 
2.256 
1.709 
1.343 

0.897 
0.R69 
0.795 

17.983 

RUN w 519 ORIF OIA 0.0635 CM F L O ~  RATE 1.12 G/S LIP TEMP 22.4 K LIP PRESS 3.24 A T M  CART HTR PUR 0.000 w 

1 183.2 12.1 15.9 0.000134 0.315 -215.96 163793 0.03839 4.549 0.02660 *a+++**** 3.860 
2 15.5 12.1 15.6 0.000117 0.355 -195.98 164049 O.OQ472 0.631 0,18363 *****e* 18.258 
3 17.3 12.1 15.5 0.000115 0.359 -193.86 164175 0,00377 0.510 0.09819 ******e 9.837 
4 32.6 12.1 15.4 0*000113 0.363 -192.04 164302 0.00349 0.477 0.02324 15.463 2.511 
5 39.1 12.1 15.1 0.000109 0.370 -188.50 164571 0~00350 0.487 0.01804 10.633 1.964 
6 48.1 12.b 14.2 O.OOOO9R 0.389 -179.66 165440 Os00334 0.488 0.01353 6.889 1.446 
7 b3.4 11.9 12.8 0.000079 0.444 -153.16 167662 0.00293 0.488 0.00947 3.920 0.940 
8 09.6 11.8 11.9 0.000066 0.498 -127.03 169867 0.00262 0.488 0.00814 3.248 0.775 
9 71.3 11.7 1104 0.000060 0.526 '113.30 170827 O.OO24R 0.489 0.00833 3.182 0.734 
10 14.5 11.7 11.d 0.000057 0.540 -106.57 171310 Ot00238 0.480 0.00764 2.790 0.665 

RUN NU 520 

I 1'45.3 
2 13.5 
3 Ih.2 
4 36.R 
5 47.6 
6 63.2 
7 08.6 
8 113.7 
9 110.7 

I O  109.2 

O R I F  O I A  0.Ch35 CH 

12.2 16.b 

12.2 16.1 
12.2 16.q 

FLOW RATE I 

0*000141 
0.000123 
0.000120 
0.000117 
0.000113 
0.000100 
0.000076 
0.000062 
0.000056 
0.000053 

.1Z G/S 

0.314 
0.356 
0.362 

0.379 
0.406 
0.487 
0.568 
0.610 
0.631 

0.36~ 

L I P  TEMP 22.4 K L I P  

-216.07 163041 
-195.16 163238 
-192.11 163336 
-189.37 163434 
-184.03 163652 
-170.70 164469 
-130.94 165866 
-91.78 167776 
-71.21 168705 
-61.11 169173 

PRESS 3.24 

0.03833 
0.00653 
0.00553 
0.00513 
0.00507 
0.00474 
0.00395 
0~00340 
0.00317 
0.00301 

AfM CART 

4.536 
0.877 
0.756 
0.711 
0.723 
0.724 
0.724 
0.723 
0 e 724 
0.711 

HTR PWR 

0.02477 
0 e 66434 
0.18817 
0.02887 
0.02039 
0.01415 
0.00835 
0.00711 
0.00732 
0.00730 

18.556 
10.941 
6.127 
2.536 
1.912 
2.019 
2.037 

3.618 
64.293 
18.504 
3.129 

1.501 

0.61R 
0.600 
0.582 

2.218 

n.808 

RUN *o 521 ORlF D I A  0.0635 CM FLOW RATE 1.12 G I s  L I Q  TEMP 22.3 K L I Q  PRESS 3.24 ATM CART MTR PWR 0.000 W 

1 210.9 12.5 21.8 0~0001d1 00312 -215.75 158087 0.03820 4.512 0.02274 **e**** 3.342 
2 Lb.3 12.5 21.5 0.000157 0.356 -193.92 15d355 0.00813 1.095 0.61113 *0*.1*** 59.344 
3 1er7 12.5 21.4 0.000152 0.363 -190.04 158487 0.09693 0.953 0.15169 ******. 15.127 
4 34.0 12.5 21.2 0.000149 0.371 -186.52 158619 0.00649 0.910 0.03558 21.872 3.825 
5 48.5 12.4 20.9 0.000141 0.385 -179.59 158911 0.00635 0.924 0.01563 13.281 21740 
6 I4.2 12.4 19.8 0.000123 0.420 -162.26 159962 0*0058l 0.923 0.01493 9.597 1.563 
7 119.3 12.3 18.0 O.OOOO9O 0.525 -110.58 161754 0.00466 0.923 0.008C3 2.181 0.795 
8 131.1 12.P 16.1 0.000070 0.629 -59.52 163004 0.00389 0.923 0.00776 1.804 0.626 
9 125-3 12.1 16.1 0.000063 0.68* -32.63 163597 0,00358 0.922 0.00814 1.971 0.612 

10 111.2 12.1 15-8 0.000059 0.711 -19.34 163895 0.00343 0.916 0.00925 2.490 0.667 

RUN NU 526 OQIF O I A  0.0635 CM FLOW RATE 0.7'4 G / S  L I P  TEMP 21.9 K L I P  PRESS 1.61 AIM CAHT HTR P#R 0.000 U 

I 113.3 12.u 16.4 0.000122 0.317 -215.06 117025 0.052o4 4.396 0.04342 ***e*** 7.893 

5 65.0  11.0 13.3 o.000091 u.395 -176.85 118083 0.00473 0.497 0.01506 11.443 2.085 

2 10.9 12.r 14.J 0.000101 0.373 -181.71 117275 0.00583 0.578 .I****** ******* ******* 
3 13.3 12.r 13.Y 0.000099 0.379 -184.81 117398 0.00515 0.519 0.39448 ******* 48.008 
4 2n.7 12.0 13.1 0.000096 0.386 -182.11 1175137 0.00489 0.500 0.03080 31.941 4.127 

6 36.0  I l . *  12.5 0*000081 0.423 -163.76 119348 0.00647 0.501 0.01135 7.339 1.524 
7 1IR.b 11.1 11.d 0.000061 0.504 -124.54 121356 0.00375 0.500 0.00467 1.643 0.5V4 
8 l26.P 11.6 10.3 0*0000*9 U-584 -85.85 122695 0.00324 0.500 0.00442 1.485 0.503 
9 123.0 11.5 9.9 0.000044 0.626 -65.52 123335 0.00302 0.498 0.00447 1.522 0.481 
10 lo7.8 11.5 9 4 1  OtOOOO@2 0.647 -55.42 12365)) 0.00295 0.503 0.00522 2.001 0.541 

c3 



C, IA  T w F  w4LL Hl l lTl1i . l  ClATIc M1XTUPC. UiJALITY MlXTURE REYNOLDS STERMAN HEAT FLUX EXP H-T EXP/FPSP EXP/S-T 
NO l t * P  S A T  1 t " P  PUtS5dJHt PFhtfllY VAP/HIX ENTHALPY NUMWER PARAMETER AT WALL COEF H-T COEF H-1 COEF 
. n  K HH Hb W C M 3  - J / O  W/CM2 U/CM2-K - 
MUN Ntl 977 UYlP I I I A  O.llhJ9 CM FLO* HATC 0 . 1 )  G / S  LIP TEMP 21.9 K L I O  PRESS 1.61 ATM CART HTR PUR O.OUO h 

I 1 1 4 . 0  12.b I 3 . d  
2 11.5 12. l d . 0  
3 I 7 . U  1l.Q 13.j 
4 3'2.0 1l.U 13.1 
5 ra.0 11.9 12.1 
6 5N.O ll.P 11.9 
7 115.5 1l.h 10.0 
8 1 1 , l . O  11.5 9.0 
v 110.5 11.6 Y.* 
10 183.0 11.6 9 . 2  

0.000117 u.317 

On0000*5 6.378 
0.000092 0.3H4 
0 .0000H8 0.395 
0.000077 0.422 
0*000059 0.503 

o.ooooYP u.372 

0*0000'17 0.582 
0.000042 0.624 
0.0000*0 0.645 

-215.31 
-188. I h 
-185.26 
-182.59 
-177.37 
-164.37 
-125.45 
-87.07 
-66.91 
-56.92 

117445 
117955 
118215 
118476 
118997 
120259 
122235 
123538 
124161 
124475 

0.091 76 
0.0p584 
0.00515 
0.00487 

0.00446 
0.00375 
0.00325 
0.00302 
0.00295 

0.00473 

4.368 0.04284 
0.578 **e**** 

0.497 0.02914 
0.496 0.01508 
0.500 0.01081 
0.498 0.004?9 
0.499 0.00523 
0.497 0.00502 
0.901 0.00547 

0.518 0.26650 

**...e* 7.801 

******* 32.723 
29.737 3.926 
11.494 2.093 
6.803 1.460 
1.723 0.610 
2.016 0.589 
1.881 0.537 
2.178 0.567 

0***0** *b*I*** 

1 117.2 12.1 1b.b 0.000132 
2 12.8 12.1 15.d 0.000108 
3 17.1 12.1 14.9 0.000105 
4 34.8 12.1 14.r 0*000101 
5 51.0 12.14 14.3 0.000095 
6 h7.7 11.9 13.3 0.000081 
7 110.5 1l.R 11.8 0.000058 
8 123.7 11.6 10.Y 0.000045 
9 119.3 l1.h 10.4 0*000040 
10 1116.4 11.6 10.2 0.000037 

0.316 
0 . 3 7 4  
0.382 
J.390 
0 . 4 0 5  
0.444 
0.559 
0.672 
5.732 
0.761 

RUN NO 529 O R I F  OIA 0.11635 CM FLOW RATE 0.79 G/S 

1 121.6 12.2 16.e 0.000141 0.316 
2 10.3 12.1 16.1 0.000114 0.376 
3 2 4 . 1  12.1 15.1 0.000109 0.386 
4 UC.1 12.1 15.4 0.000104 0.796 
5 h b . 0  12.1 14.8 o.nooo95 o.*16 
6 61.5 12.1. 13.v 0~000079 0.464 
7 I ? H . h  1l.H 11.y n.oooo54 0.610 
8 17R.3 11.7 10.9 o.oooo4o 0.753 
P 143.6 1l.b 111.5 0.noon35 0.~29 
10 124.9 11.6 10.2 0.000033 0.865 

RUlv n 

1 
2 
3 
4 
5 
6 
I 

9 
10 

a 

IO  531 

I?#.* 
1 4 . 3  
23.9 
c.Z.1 
h7.4 
M 3 . Y  
13H.8 
144.2 
144.5 
1j9.6 

O R I t  O I A  0.0635 C V  FLOW RATE 0. 

12.2 17.7 0.000148 
12.7 16.0 0.00011q 
12.2 io.* 0.000112 
12.1 15.Y 0.000107 
12.1 15.1 O . O O O O Y 7  
12.0 13.7 0.0000HO 
11.r 12.u 0.000054 
11.7 10.Y 0.000040 
11.6 1U.4 0.000035 
11.6 10.C 0.000033 

1 9  G/S 

0.316 
0.376 
0.386 
0.396 
0.416 
0,464 
0.610 
0.753 
0 . 8 2 7  
0.864 

12.1 
12. I 
12.1 
12.1 
12.u 
I1.R 
11.7 
11.6 
11.6 

15.9 
15.D 
15.3 
14.1 
13.5 
11.9 
10.9 
16.0 
1 O . d  

RUN Nuc1 532 ORIF D I P  n.0635 C M  FLOW RATE 0.7.) G/S 

1 1 2 4 . 3  12.2 lb.> 0.000139 c.316 
2 17.0  
3 z2.2 

5 hn.7 
6 7 l . A  
7 121.4 
R 11r1.1 
9 1ZR.3 
10 1l.a.2 

4 '13.8 

0.000044 4.681 
0.000039 0.742 
o.oooo37 0.773 

-215.11 116144 
-186.76 116468 
-182.69 116629 
-118.87 116789 
-171.39 117105 
-152.70 118183 
-96.86 120378 
-41.84 121810 
-12.96 122496 

1.38 122842 

LIP TFMP 21.9 K L I Q  

-215.01 115344 
-185.59 115819 
-180.45 116055 
-175.60 116292 
-166.15 116744 
-142.46 117734 

-71.5R 120188 
-1.97 121721 
34.44 122453 
52.47 122821 

cia TEMP 21.9 K LIP 

- 2 1 4 . ~ ~  114665 
-185.35 115308 
-180.16 115628 
-175.32 115949 
-1b5.98 11654R 
-142.29 117511 
-71.64 120107 

-2 .25 121779 
34.10 122475 
52.06 122832 

Lia TEMP 21.9 K Lxa 

-214.98 115512 
-186.45 115953 
-182.15 116171 
-17R.23 116391 
-170.71 116811 

-Y4.02 12022'8 
-37.45 121734 
-7.73 122459 
6.99 122824 

-151.45 ii7ni6 

0.05167 4.359 
0.00797 0.794 
0.00722 0.735 
0.09679 0.705 
0.00655 0.707 
0.00602 0.710 
0.00479 0.710 

0.00366 0.708 
0.00355 0.714 

0.00399 0.709 

0,04148 e****** 

0.14556 ***O.** 

0.03094 26.370 
0.01813 11.810 
0.01273 6.676 
0.00719 2.536 
0.00633 2.018 

0.00753 2.748 

1.10016 +o*w- 

0.00658 2.168 

PRESS 1.61 

0.05160 
0.00996 
0 I 00908 
0 . 0 0 8 4 3  
0.00806 
0.00132 
0.06556 
0.00453 

0.00397 
o.no410 

ATH CAHT HTR PWR 0.000 Lr 

4.353 0.03978 ******e 
0.996 0,47021 ****e** 
0 935 0.07445 ****I** 
0:690 0,02616 18.336 
0.892 O.fl1654 8.841 
0.903 0.01826 10.330 
0.900 0.00709 2.038 
0.902 0.00773 2.387 
0.897 0.00679 1.893 
0.907 0.00800 2.531 

PRESS 1.61 ATM CAY1 

0.05168 4.360 
0.00996 0.999 
0.00923 0.951 
OaOOR26 O a A 7 3  
0.00809 0.896 
0.00720 0.900 
o.on556 0.898 
0.09452 0.899 
0.00411 0.898 
0.00393 0.898 

HTR PUR ( 

0.03754 
0.461 93 
0.08125 
0.02184 
0.01620 
0.01251 

0.00678 
0.00676 
0.00701 

o.on7o7 

e.****. 
14.341 
8.727 
5.671 

1.929 
1.919 
2.055 

2.oeo 

PRESS 1.61 ATM CART HTR PUR 0 .000 W 

0.05166 4.359 0.03889 

0.00774 0.790 0,07813 ******e 
0.00664 0.691 0.01658 10.905 

0.00616 0.731 0.01101 6.085 

0.00827 0.825 0.97537 **OW** 

0.00674 0.730 0.01499 8.990 

o.nn48R 0.730 0.00666 2.268 ... 
0.00405 Oil30 0;00616 1.974 
0.00372 0.730 0.00626 2.031 
0.00357 0.729 0.00h24 2.027 

7.567 
134.113 
18.281( 
4.200 
2.485 
1-67? 
0.834 
0.642 
0.622 
0.683 

7.27'3 
58.047 
9.739 
3.612 
2.283 
2.290 

0.719 
0.592 
0.666 

0.784 

6.900 
57.021 
10.571 
3.047 
2.261 
1.630 
0.782 
0.638 
0.590 
0.590 

7.130 

10.162 
2.347 
2.085 
1.567 
0.773 

iia.990 

0.622 
0.590 
0.570 

RUN NO 533 OHlF OlA O.Q635 CM  FLOW RATE 0 . I Y  G / S  L I P  TEMP 21.9 K LlQ PRESS 1.61 ATM CART HTR PUR 0.000 w 

1 121.1 12.1 14.9 0.000120 0.317 -215.15 116643 0.05170 4.364 0.04003 ****I)** 7.327 
2 13.8 12.r 14.0 0.000105 0.372 -187.75 116875 0.00620 0.615 0.35846 ******e 44.416 
3 r'n.9 12.1 14.v 0.000102 0.379 -184.61 116989 0.00563 0,567 0.06367 ******* 8.309 

2.082 4 r 5 . e  12.9 14.3  O * O O O l O O  0.384 -1H1.79 117104 0.00485 0.496 0.01471 11.141 
5 90.9 17.11 le., n.noon% ,1.3~5 -176.39 117338 0.004q8 0.524 0.01349 9.459 1.886 _ -  . - -.- _ _  . 
b L.Y.7 l l . v  1 3 . 1  o.oooo** u . ~ z @  -162.58 iie4Sz 0.00466 0.525 0.01123 7.078 i.soe 
r 61.7 11.7 11.1 0.000063 0.510 -121.30 120502 0.00389 0.525 0.00750 3.650 0.911 
R "9.0 1I.h 10.0 0.000051 C.594 -80.51 121172 0.00334 0.525 0.00600 2.496 0.059 
Y 10'2.2 11.r 10.4 0*0000*5 0.639 -5Y.Dl 122528 0.00312 0.525 0.00560 2.350 0.603 

10 ILb7.U 11.h 1p.d O.OOOO~? 4.660 -48.36 1 2 2 ~ 5 ~  0.003no 0.923 0,00543 2.104 0.553 
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S l A  TUHE WALL NlXTUUE STATIC M ~ X T U R E  QUALITY 
NO TtMP SAT TFNP PRESSURE DENSITY WAP/MIX 
- K  K MH HG M C M 3  - 

MIXTURE REYNOLDS 
ENTHALPY NUMBER 
J/G 

L I P  TEMP 21.9 K L f Q  

-215.44 118683 
-189.36 118807 
-187.55 118868 
-185.98 118929 
-182.92 119084 
-175.25 119855 
-152.24 121239 
-129.39 122246 
-117.28 122713 
-111.25 122948 

STERMAN HEAT FLUX 
PARAMETER AT WALL 

W/CM2 

EXP H-T EXPlFPSP 
COEF H-T COEF 
W/CH2-K - 

EXP/S-T 
H-T COEF 

RUN NU 534 ORIF D I P  0.0635 CM FLOW RATE 0.7Y G/S PRESS 1.61 ATM CAHT 

0.05171 4.365 
0.00385 0.379 
0.00307 0.305 

0.09287 0.293 
0.00276 0.293 
0.00247 0.293 
0.00224 0.293 
0.00214 0.293 
0.00209 0.294 

0.00284 0.284 

HTR PWR 0.000 k 

0.04116 ****Q** 
0.16493 Cr6rrLo 
0.04192 * * *WOO 

0.01591 16.880 
0.01378 12.028 
0.01112 8.837 
0.00785 5.230 
0.00686 4.228 
0.00642 3.808 
0.00598 3.392 

117.9 

19.2 
20.H 

14.2 
11.9 
11.9 
11.9 
11.9 
11.9 
11.8 
11.7 
11.6 
11 .F 
1 1 - h  

12.9 
12.9 
12.u 
12.8 
12.7 
12.1 
11.2 
10.6 
10.3 
10.1 

0.000111 
0.000094 
0.000093 
0~000092 
0.000090 
0.000083 
0.000069 
0.000060 
0.000055 
0.000053 

0.318 
0.370 
0.374 
0.377 
0.384 
0.400 
0.448 
0.495 
0.520 
0.533 

7.526 
20.688 
5.474 
2.182 
1.891 
1.506 
0.998 
OIRlb 
0.737 
0.678 

e 
10 

54.4 
57.3 
60.7 

RUN NO 536 ORlF DIP 0.0635 CM FLOW RATE 0.79 G I S  

1 Y8.1 12.4 20.5 0.000169 0.314 
2 12.9 12.4 20.5 0.000146 0.366 
3 17.7 I2.b 20.5 0.000145 0.36R 
4 19.2 12.4 20.5 0.000144 0.369 
5 21.8 12.b 20.5 0.000143 Os373 
6 26.1 12.4 20.4 0*000140 0.381 
7 3 0 . 4  12.4 20.2 0*000130 0.405 
8 10.1 12.4 20.1 0.000122 0.430 
9 30.0  12.4 20.1 O.OOPI18 0.443 
10 30.7 12.b 20.0 0*000116 0.449 

L I P  TEMP 21.9 K LIQ 

-214.75 112825 
-189.13 112825 
-18R.13 112825 
-187.31 132825 
-185.69 112R26 
-181.65 112854 
-16Y.51 112965 
'157.38 113017 
-150.91 113090 
-147.67 113112 

PRES5 1.61 ATM CAHT HTR PUR 0.000 W 

0.05220 40398 0,05132 **0*6** 

0.00219 0.215 0.42574 *****a* 
0.00155 0.152 0.45408 o o w a o m  
0.00153 0.151 0.05459 63.905 
0*00180 0.149 0.61599 15.200 
0.00147 0.150 0.01099 9.299 

0~00131 0.150 0.00848 6.545 
0.00121 0.150 0.00855 6.625 
0.00128 0.150 0,00821 6.265 

0.0013a 0.150 0.00834 6.403 

PRESS 1.61 ATM CART HTR PWR 0.000 W 

0.05190 4.375 0.03696 ******e 
0 . 0 0 4 0 0  0.394 0.17714 ***a*** 
0.00308 0.306 0.10315 ******* 
0.00298 0.299 0.03149 31.346 
0.00292 0.298 0.01640 13.191 
0.00281 0.299 0.01199 6.459 
0.00251 0.299 0.00875 5.289 
0.00226 0.299 0.00825 4.837 

0.00209 0.298 0.00781 4.459 
0.0~215 0.300 0.00846 5.024 

PRESS 1.61 ATM CART HTR PWR 0.000 W 

0.0~184 4.370 0 , 0 3 4 4 0  e****** 
0.00514 0.508 0116122 ***e*** 
0.00423 0.424 0.11000 *I**+** 

0.00394 0.399 0.02375 21.490 
0.00390 0.404 0.01593 12.201 
0.00370 0.405 0.01221 8.200 
0.06319 0.405 0.00839 4.555 
0.00280 0.405 0.00711 3.532 
0.00264 0.406 0.00709 3.461 
0.002S4 0 . 4 0 3  0.00654 3.051 

9.184 
52.481 
55.610 
6.856 
2.105 
1.454 
1.071 
1.037 
1.021 
0.972 

RUN NO 537 ORIF OIA 0.0635 CM FLOW RATE 0.79 GI5 L I P  TEMP 21.9 K L I Q  

-214.62 112691 
-188.14 112691 
-186.25 112691 
-184.62 112691 

-173.34 112733 
-149.15 112893 
-124.99 113010 
'112.10 113072 
-105.68 113103 

-181.39 112694 

1 
2 

130.8 
14.6 
1 5 . 4  
21.9 
30.6 
37.4 
46.6 
48.7 
4?.8 
50.5 

12.4 
12.4 
12.4 
12.4 
1 2 4  
12.4 
12.4 
12.4 
12.4 
12.4 

20.7 
20. I 
20.1 
20.7 
20.7 
20.0 
20.4 
20.6 
20.1 
20.0 

0.000171 
0.000146 
0 * 0001 45 
0.000143 

0 *000135 
0.000119 
0*000106 
0.000101 
0-000098 

0.000141 

0.315 
0.368 
0.371 
0.375 
0.241 
0.397 
0.446 
0.495 
0.521 
0.534 

6.797 
22.19R 
12.925 

4 . 1 3 0  
2.212 
1.604 
1.092 
0.952 
0.936 
0.852 

4 
5 
6 
7 
8 
9 
10 

RUN NO 538 ORIF DIA 0.0635 CM FLOW R A T E  0.79 G/S 

1 13Pa5 12.b 21.1 Oa000174 0.314 
2 15.6 12.4 21.1 0.000148 0.369 
3 16.3 12.4 2i.l 0.000146 0.374 
rr 29.3 12.4 21.1 0.000145 0.378 
5 17.8 12.4 21.1 0*000141 0.387 
6 45.7 12.4 21.0 0.000133 0.409 
7 60.8 12.4 20.0 0.000113 0.475 
R 68.9 12.4 20.3 0.000098 0.541 
9 69.7 12.4 20.1 0.000091 0 6 7 6  
10 74.0 12.4 20.1 0.000088 0,593 

UUN NU 539 ORIF OIA 0.0635 CM FLOW RATE 0.19 G/S 

LIP TEMP 21.9 K LIQ 

-214.56 112399 
-187.48 112399 
-184.96 112399 
-182.74 112399 
-178.41 112404 
-167.49 112468 
-134.73 112734 
-102.02 112928 
-84.59 113032 
-75.90 113084 

6.366 
20.351 
13,833 
3.202 
2.179 
1.62Y 
1.021 
0.801 
0.754 
0.685 

L I P  TEMP 21.9 K L I P  

- 9 i i . 4 5  112017 
-186.82 112017 
-183.81 112017 
-181.10 112017 
-175.85 112024 
-162.58 112121 
-122.79 112526 

-61 -95 112979 
-51.43 113059 

-83.10 112821 

L I Q  TEMP 21.9 K L I Q  

-214.43 111324 
-165.79 111335 
-181.73 111340 
-177.97 111345 

PRESS 1.61 ATM C A A T  HTR PWR 0.000 W 

1 140.0 12.5 21.7 0.000178 0.314 0.05199 
0.00601 
0.00515 
0.00471 
0.00468 
0.00439 
0.00369 
0.00318 
0.00297 
0.00284 

4.384 
0.596 
0.519 
0.481 
0.491 
0.493 
0.493 
0.492 
0.493 
0.4~9 

0.03437 
0.19847 
0.12978 
0.02256 
0 B 0 1624 

0.00774 
0.00591 
0.00565 
0.00521 

0.01219 

* * * *e**  
* to*eo*  
arrrro .  
20.672 
12.701 
8.168 
3.921 

2.300 
2.013 

2.484 

6.360 
24.951 
16.268 
3.077 
2.227 
1.618 
0.933 
0.648 
0.588 
0.532 

2 15.5 i2.5 21.7 0.000152 0.370 
3 16.5 12.5 21.7 0.000149 0.376 

5 02.7 12.5 21.7 0.000143 0.392 
6 52.9 12.5 2l.b 0*000133 0.418 

4 33.8 12.5 21.7 0.00014~ 0.381 

7 76.1 12.4 20.9 0-000109 0.499 

9 99.7 12.4 20.2 0*000085 U.621 
10 lob.? 12.4 20.1 0*000082 0.642 

8 0 5 . 8  12.0 20.5 0.000092 0.579 

RUN NO 540 ORIF D I P  0.0635 CM FLOW RATE 0-79 G/S 

1 1 4 3 . 0  12.5 22.7 0.000186 0.314 

PRESS 1.61 ATH CAWT HTR PWR 0 .000 N 

0.05194 
0.00789 
0.00705 
0.00649 
0.00630 
0.00580 
0.00463 
0.00386 
0.00355 
0.00338 

4.377 
0.786 
0.718 
0.674 
0.679 
0.682 
0.682 
0.681 
0.683 
0.676 

0.03355 
3.80859 
1.37499 
0.02839 
0.01665 
0.01176 
0.00671 
0.00550 
0.00562 
0.00548 

*80*00* 

..1**(1* 

**6**0* 

24.689 
11.019 
6.278 
2.420 

1.757 
1.692 

i.6m 

6.215 

164,492 
3.856 
2.282 
1.552 
0.710 

0.536 
0.507 

+ba.95u 

0.562 

2 12.8 
3 13.1 
4 '36.3 
5 53.3 
6 10.6  

8 176.4 
9 133.8 
10 135.7 

7 114.1 

i2.5 
12.5 
12.5 
12.5 
12.5 
12.5 
12.4 
12.4 
12.4 

22.7 
22. t 
22.1 
22.7 
22.3 
21.4 
20. I 
20.3 
20.2 

0.000158 de371 
0.000154 0.379 
0.000151 0.387 
0.0001@5 0.401 
0.000131 0 . 4 3 0  
0.000101 0.549 
0*000082 0.660 
0.000074 0.719 
0*000070 0.748 

-i70;66 ill369 
-152.30 111580 
-97.22 112208 
-42.35 112669 
-13.15 112904 

le36 113022 

c 33 



S l A  TUHF WALL Y l X l l J U E  STATIC M I X T U W  OJALITY M I X T U P E  REYNOLDS STERMAN 
Nn i tw  S P T  TFMP P l t S S U U k  D t N S I T Y  '4 IP/MIX ENTHALPY NUMdER PARAMETER 
- I  fi MM HG G/CM3 - J/G 

UUN 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Nu 5 4 1  O R I b  DIP 0.3635 C M  

l4d.O 12.6 
1 4 . 3  12.6 
15.1 12.0 
1H.8 12.6 
42.6 12.h 
Uh.4 12.h 
1q3.7 12.5 
156.8 12.4 
141.5 12.4 
1 35.0 12.4 

23.9 
23.9 
23,s 
23.d 
23.1 
23.1 
21.6 
29 .I) 
25.4 
20.c 

FLOW RATE 0.79 G / S  

0.000195 U.313 
0.000164 0.373 
0.000159 0.383 
o.ooot55 0.3Y3 
0.000141 0.413 
O.OOOl2Y 0.462 

0.000072 0.154 

0.000061 0.870 

0*000093 0.608 

0.000064 0.832 

L .IO TEhP 21. 

-214.40 

-17'3.29 - 174.35 
- 1 4 0. ; 7 
-67.6'4 
4.66 
43-09 
6P.29 

-184.57 

-164.6~ 

9 K L I Q  PRESS 1.61 

110564 0.05190 
110599 0.01010 
110616 0.00912 
110633 0.00840 
110690 O.OO8l4 
111086 0.00127 
1119211 0.00552 
112550 0.00446 
111846 0 . 0 0 4 0 4  
112995 0.00388 

RUN NU 543 O@I+ D I P  0.0635 CH FLOW RATE 0.IY G/S L I Q  TEMP 21.9 K L I Q  PRESS 1.61 

1 140.8 12.6 24.3 0.000198 0.313 -214.32 110346 0.05200 
2 :s.5 12.6 24.2 0.000166 0.313 -184.37 110388 0.01019 
3 17.4 12.h 24.2 0.000161 0.384 -178.97 110409 0.00946 
4 57.3 12.b 24.1 0.000151 J . 3 9 4  -113.96 110429 0.00829 

6 hO.4 12.6 23.3 0.000129 u.463 -139.89 110944 0.00732 
7 144.5 12.5 21.9 0+000093 0.610 -66.60 311847 0.00554 
R 1 w . o  12.4 20.9 0.00007Z u.757 6.34 112516 0.00448 
Y 160.3 I ? . *  20.5 0.000064 0.836 45-05 112829 0.00405 

5 h.R.0 12.b 24.u o.ooo14~ 0.413 -164.33 iin4q5 0.00~14 

10 l r R . 9  12.4 20.2 0.000060 J.875 64.36 11~987 0.00389 

MEAT FLUX EXP H-1  
AT WALL COEF 
W/CM2 Y/CM2-K 

A l H  CAdT MTR PUR 

4.370 0.0322n 
1.012 0.61519 
0.940 0.31334 
0.R88 0.03392 
0.903 0.02259 
0.901 0.01219 
0.900 0.00686 
0.900 0.08623 
0.900 0.00666 
0.903 0.00736 

ATM CART HTR PWR 

4.3MO 0.03194 
1.022 0.36315 
0.976 0.18433 
0.878 0.02215 
0.904 0.01631 
0.909 0.01340 
0.907 0.00687 
0.908 0.00660 

0.909 0.00666 
0.905 0.00612 

EXP/FPSP 
H-T CUEF 

0.000 w 
*I.*.*. 

*....*O. 

26.927 
14.441 
S.209 
1.921 
1.580 
1.822 
2.182 

O * * l ( * 0 6  

0.000 k 

*6*00** 

**...VI 
*.****I 
14.855 
8.940 
6,449 
2.001 
1,RkV 
1.578 
1 .E83 

HUN kO 546 UU1* U I A  C.0635 CH FLOW RATL 0 . 1 . )  U/S L I P  TEMP 21. 

1 1"o.R 12.5 22.2 0.000182 0.314 -214.45 
2 13.2 12.5 22.d 0.000155 0.370 -186.48 
3 13.6 12.5 22.2 0.000152 0.377 -183.01 
4 05.9 1 2 . 5  72.1 0.000149 0.383 -179.92 
5 72.h 12.5 22.2 0*0001*5 0.395 -174.05 
6 w3.I 12.5 22.9 0.000133 0.425 -158.96 
7 V H . 3  12.5 21-d 0.000106 0.511 -113.74 
H Ilb.0 12.u 20.6 0.000088 0.607 -6R.65 
9 122.1 12.4 20.3 n.ooooai 0.656 -44.66 
10 126.9 12.4 20.1 0.000077 0.680 -22.71) 

9 K LIP PRESS 1.61 ATH C A M 1  HTR PWR 0.000 W 

111690 0.05191 4.375 0.03309 ******* 
111690 0.00671 0,666 0.91243 **a**** 
111690 0.00610 0.617 0.55525 ******+ 
111690 0.00513 0.528 0.01580 12.436 
111699 0.005%1 0.558 0*01393 9.930 
111824 0.00491 0.560 0.01214 7.969 
112341 0.00404 0.559 0.00652 2.442 
112730 0.00344 0.560 0.00551 2.118 
11203s 0.00319 0.560 0.00510 1.844 
113038 0.00306 0.558 0.004MY 1.715 

RUN NO 545 O R ~ F  D I A  0.0635 CM  FLOU R A T E  0 . 1 ~  G / S  LIO TEMP e1.9 K LIO PRESS 1.61 A T M  C*AT HTR PWR 0.000 Y 

1 1Ul.B 12.5 21.4 0.000176 0.315 -214.46 112228 0.05196 4.383 0.03389 * * * O W *  

2 10.8 12.5 21.* 0.000150 0.369 -187.22 112228 0,00532 0.527 0.22594 *e***** 
3 16.3 11.5 21.4 o.ooo14R 0.374 -184.57 1122211 0.00454 0.456 0.11927 ***I**.) 
4 31.5 12.5 21.r n.000146 0.379 -182.24 112228 0.00401 0.407 0.01629 13,913 
5 '67.8 17.'. 21.4 O.OOOI"3 0.380 -171.77 112234 0.00403 0.419 0.01185 8.526 
6 53.9 12.5 21.2 0.000134 0.411 -1h6.44 112313 O.OQ383 0.422 0,01018 6.103 
7 05.2 12.* 20.1 0.000112 U.479 -132.31 112642 0.00328 0.422 0.00793 4.545 

9 3n.e 12.4 20.2 0.000090 0.584 -80.23 113009 0.00270 0.422 0.00621 2.999 
10 q6.6 12.4 20.1 0.000087 0.603 -11.17 113013 0.00262 0.422 0.005b9 2.593 

8 7q.8 12.4 zu.4 0.0000~7 4.5411 -911.35 ii288i 0.09281 0.422 0.00665 3.366 

RUN NO 660 OPlF O I b  n-0635 CM FLOU RATE 1 . l U  W S  LlR TEMP 24.0 K L I Q  PRESS 3.33 ATM CART HTR PUR 0.000 W 

1 112.9 
2 1h.H 
3 15.5 
6 I9.e  
5 .be3 
6 29.5 
7 15.5 
n I S . *  
4 q6.2 

I O  13.8 

12.2 
1I.P 
12.2 
12.? 
12.2 
17.7 
12.1 
12.1 
12.3 

17.b 

17.5 
17.5 
17.4 
16.t 
15.0 
14 .1  
I * , *  
14.2 

17.3 
0 . 0 0 0 1 3 4  
0.000122 
0.000121 
0.000125 
0.000119 
il.000112 
0.0000Y9 

f l *OOUOH* 
0 * 000JR2 

o.oooon* 

0.346 
4.380 
0.382 
0.383 
0.387 
u.395 
U.421 
0.446 
0.454 
3.466 

-1 99 68 
-183.11 
-1a2.12 
-181 627 
-179.60 
-175.54 
-167.27 
-151 .Oh 
-144.60 
-141.60 

111074 
111147 
171184 
111220 
111326 
171983 
1131R1 
114065 
174469 
114611 

0.03048 
O.OO2OQ 

0.00156 
0.00154 
0.00151 
0.00142 
0.00134 
o.on127 
0.00121 

n ,00160 

4 . 2 0 3  
0.315 
0 . 2 4 3  
0.238 
0.237 
0.138 
0.238 
0.738 
0.231 
0.224 

0. 04 175 
0.06858 
0.01548 
0.01339 
0 -01686 
0.013 15 
0.01018 
o.nio18 
0.00999 
0.01027 

******. 
.***e*. 
..*.**. 
30,454 
12.676 
9.611 
b.319 
6.929 
b.2'5 
6,594 

QOhl NO h61 OR16 OIA 0 , 3 6 3 5  C h  F L O W  RATC 1 . l d  G / S  L I P  TFMP 24.1 K L I Q  PRESS 3.33 A T M  CAHT MTR PUR 0.000 b4 

12.2 
12.2 
12.2 
12.7 
12.2 
12.2 
12.1 
17.1 
12. I 

12.. 

17.3 
17.3 
17.4 
17.r 
17.3 
16. I 
16.0 
16.1 
I & . *  
14.' 

n.000133 
0.000121 
0. 000 121) 
0.000119 
o.oooiiH 
0.000112 
n . o o o i d o  
O . D O O O ~ I  
0 . 0 0 0 0 ~ 7  
0.0000d* 

5.349 
0.382 
4.384 
5.385 
0.30H 
J.3V4 
u.414 
0.434 
J . O I *  
0.449 

-198.39 
-1111.97 

- Id11.5 3 
-179.24 
-176.13 
-166.68 
-157.27 
-151.13 
-149.92 

-1ei.18 

171156 
171222 
171255 
1712118 
1713A7 

173209 0*00112 
174074 0*001117 
11C475 0.0Olfl3 
114614 0.00099 

172030 o.noiii 

0.03035 
0. 00109 

0.00121 
0.00119 

0.00123 

4.21R 
0.251 
0.181 
0.185 
0.183 
0.18" 
0.184 
0 . 1 8 4  
0.181 
0.177 

0.04428 
0.07672 
0.08239 
0.06197 
0.01770 
0.01398 
0.01003 
0.01026 
o.niooi 
0.01048 

(1100.V. 

*****(I* 

****-a*. 

40.057 
14.077 
10.322 
6.564 
6.812 
6,640 
7.12M 

E*P/S-T 
H-T COEF 

5.990 
75.564 
45.2R2 
4.578 
3.020 
1.580 
0.750 
0.578 
fl.569 
0.603 

5.92Y 
45.152 
22.941 
3.070 
2.242 
1.722 
0.749 
0.608 
0.524 
0.541 

6.133 
118.916 
67.252 
2.218 
1.933 
1. 605 
0.784 
0.591 
0.518 
0.h85 

6.215 
28.245 
14.971 
2.262 
1 e655 
1.313 
0.974 
0.74~4 
0.665 
0.5Y9 

5.115 
6.251 
6.759 
3.0r8 
1.60H 
1.310 
0.94b 
0.903 
0,866 
0.871 

5.368 
6.877 
7.272 
3.711 
1.655 
1.309 
0.926 
0.713 
0.475 
0.903 

c 34 



STA TURE WALL MIXTURE STATIC MIXTURE 
NO TEMP SAT TEMP PRESSURE DENSITY 

QUALITY MIXTURE REYNOLDS STERMAN HEAT FLUX EXP H-T 
V4P/MIX ENTMALPY NUMBER PARAMETER AT WALL COEF 

EXI”IFP5P 
H-T COEF 

EXPIS-T 
n-T COEF 

- K  

RUN NO 662 

K MM HG 

ORIF D I A  0.0635 CM 

W C M 3  

FLOW RATE 

J/G W/CM2 W/CM2-K 

L I P  TEMP 24.2 K L I P  PRESS 3.33 ATM CART HTR PWR .la G I 5  0.000 m 

*.OO*OO 

.**.*0* 

0 (1 * 0 0 0. 

38.071 
13.812 
11.087 
6.640 
6 -985 
6.675 
7.288 

12.2 17.8 
12.2 17.7 
12.2 17.7 
12.2 17.7 

0*000134 0.351 
0.000122 0 . 3 8 4  
0.000121 0.385 
0*00012l 0.386 
0.000119 0.389 
0.000113 0.394 
0.000101 0.411 
0 *000092 0.428 
0.000088 0.437 
0*000086 0.441 

-197.37 
-181.08 
-180.39 
-1 79 .83 
-178.73 
-176.09 
-1bS.03 
-160 -00 
-155178 
‘153.74 

170827 0.03014 4.211 
170922 0.00149 0.227 
170970 0.00105 0.161 
171017 0.00104 0.159 
171144 0.00102 0.158 
171843 0.00101 0.158 
173106 0.00097 0.158 
174026 0.00093 0.158 
174450 0.00089 0.155 
174662 0*00086 0.151 

0.04652 
0.06192 
0.0791 1 
0.04021 
0.01718 
0.01447 
0.00985 
0.01021 
0.0098U 
0*01037 

1 102.8 
2 15.0 
3 14.3 

5.550 
7.269 
6.942 
3.593 
1.593 
1.340 
0.906 
01907 
0.859 
0.896 

4 16.2 
5 21.4 
6 23.1 
7 28.2 
8 27.6 
9 27.8 
10 26.5 

12.2 17.5 
12.2 16.9 
12.1 15.6 
12.1 16.8 
12.5 14.4 
12.0 14.2 

LIP :EMP 26.0 K L I Q  PRESS 3.33 ATM CAUT HTR PUR 

-199.23 167685 0.03051 4.209 0.04665 
-183.07 168149 0.00120 0.182 0,08873 
-182.57 168379 0.00075 0,116 0.07289 
-182.20 168609 0.00075 0.113 0.04126 
-1Sl.47 169077 0.000?4 0.112 0.01632 
-179.68 170318 0.00073 0.113 0.01403 

-168.51 173621 0.0Q069 0.113 0.00946 
-165.6% 174249 0,00067 0.110 0.008Y1 
-164.28 174565 0.00065 0.108 0.00966 

-174.13 172299 o.00071 0.113 0 . 0 0 9 0 5  

RUN NO 663 

1 112.7 
2 14.5 
3 14.0 
4 15.1 
5 19.2 
6 20.3 
7 EI.6 
8 24.0 
9 P4.4 
10 23.2 

O R l F  D I A  0.0635 CN 

12.4 2l.U 
12.4 20.b 
12.4 20.3 
12.4 20’0 
12.4 19.6 
12.3 18.J 
12.2 16.6 
12.1 15.2 
1290 14.6 
12.0 14.3 

FLOW RATE 1.18 G / 5  

0.000158 0.365 
0.000141 0.378 
Oe000139 0.379 
0.000137 U.3RO 

0*000125 0.386 
0~000134 u.3~ 

0.000109 0.398 

0.000 w * 

0 0 10 0 (I * 
*****(I. 

5.652 
7.881 
6.430 
9.682 
1 .SOY 
1 .%9S 

0.854 
0.797 
0.855 

n . 8 3 ~  

.*...*e 
39.612 
13.727 
11.443 
b.557 
6.98S 
6.505 
7.307 

0.000099 0&10 
0.000094 0.617 
0.0000~1 0.420 

HUN NO 664 O R I F  O I A  0.n635 CM 

12.3 19.6 

12.3 19.U 
12.3 18.9 
12.3 18.7 
12.2 17.7 
12.1 16.1 
12.1 15.0 
12.0 14.5 
12.0 14.2 

12.3 19.1 

FLOvl RATE 1-18 G/5 LIQ TEMP 23.8 K LIO PRESS 3.33 ATM CART HTR PUR 

-20Ir69 169282 0.03092 4.210 0.046H4 
-185.53 169513 0.00122 0.181 0.09637 
-185.02 169627 0.00076 0.114 0.07729 
-184.63 169701 0.00076 0.114 0.04244 
-183.87 169997 0.00074 0.112 0.01524 
-182.01 170962 0.00074 0.113 0.01323 
-176.45 172619 0*00072 0.113 0.00888 
-170.65 173780 0.00070 0.113 0.00933 
-167.92 174328 0.00068 0.110 0.0OS77 
-166.50 174603 0.00066 0.108 0.00969 

0.000 w 

**O*Y(I* 

.****0. 

*e**oue 
40.798 
12.576 
10.580 
b.356 
6.805 
6.324 
7.272 

1 102.2 
2 16.2 
3 13.8 
4 15.0 
5 19.7 
6 P g . 8  
7 24.8 
8 24.2 
9 24.6 
10 23.2 

0.000148 0.341 
0.000134 0.374 
0.000133 0.375 
0.000132 0.376 
0.000130 0.377 
0.000122 0.382 
0.000109 9.394 
0.000099 0.406 
0*000094 0.412 
0.000092 0.415 

5.7311 
8.634 
6.817 
3.877 
1.42d 
1 .24O 
0.431 
0.851 
0.793 
0.860 

RUN NO 665 

1 lP5.1 
2 14.0 
3 17.5 
4 15.0 
5 14.8 
6 19.7 
7 13.5 
8 22.4 
9 23.4 
10 21.8 

O R I F  O I A  0.0635 CM 

12.3 18.1 
12.2 17.M 
12.2 17.6 
12.z 17.5 
12.2 17.2 
12.1 16.2 
12.D 14.b 
12.0 13.5 
11-9 13.0 
11.9 12.7 

FLOW RATE 1.18 G I s  

0.000143 0.332 
0.000129 0.365 
0.000127 0.366 
0.000126 0.366 
0.000124 0.368 
0.000116 0.371 
0*000103 0.381 
0.000093 U139l 
0*000089 0,397 
0.000087 0.399 

L I Q  TEMP 23 

-206.53 
-190.52 
-190,OR 
-189.77 
-189.16 
-187.73 
-183.23 
-17R.71 
-176.34 
-175.21 

-4 K L I Q  

170564 
170873 
171025 
171178 
171503 
172529 
174234 
175697 
176807 
177361 

PRESS 3.33 

0.03173 

0000066 
0.00065 
0.00064 
0.00064 
0.00062 
0.00061 
0.00059 
0.00057 

0.00114 

ATM CART 

4.201 
0.165 
0.096 
0.095 
0.094 
0.094 
0.094 
0.094 
0.092 
0.090 

HTR PWR 

0.04524 
0.09471 
0.07629 
0.03407 
0.01424 
0.01243 
0 00826 
0.00901 
0.00R05 
0.00910 

0.000 w 
.*(1**1* 

***o**.. 
*e*c,.l)o 
32.490 
1 1  973 
10:1?3 
6.079 
6.845 
5.966 
7.063 

5.687 
8.650 
6.914 
3.137 
1.356 
1.186 
0.789 
0.861 
0.747 
0.834 

RUN NO 066 ORI F  OIA 0.n635 Ch FLOW RATE 1.18 G/S 

0.000140 u.330 
0.000126 0.362 
0.000125 Us363 
0.000124 0.363 
0.000122 0.366 
0~000115 0.367 
0 * 0 0 0 1 0 3  0.375 

0.000091 0.387 
0.0000H9 0.389 

0.000095 0.383 

L I P  TEMP 23.3 K L I P  PRESS 3.33 ATM CAHT WTR PWR 0.000 w 
llo*o*o. 
*****I+* 
*.**I** 

31.252 
1 1  670 
13:132 
6.490 
6.936 
6.039 
7.068 

1 115.8 
2 14.5 
3 13.7 

12.2 17.5 
12.2 17.d 
12.1 17.1 . 12.? lltll 

-207.95 171221 0.03187 
-162.04 171448 0.00107 
-191.65 171560 0.00053 
-191.61 171672 0.00052 
-190.93 1’71922 O a O o O 5 1  
-189.83 172835 0.00051 
-186.35 174393 0.00050 
-1R2.84 175857 0 . 0 0 0 4 9  

-180.15 177405 4.00045 
-181 - 0 1  176886 0.06047 

4.185 
0.154 
0.016 
0.075 
0.074 
0.075 
0.074 
0 .074  
0.072 
0.069 

0.01040 
0.06775 
0.05153 
0.03263 
0.01357 
0.01498 
0.00833 
0.00875 
0.00777 
0.00870 

5.162 
6.266 
4.713 
3.010 
1.289 
1.409 
0.796 
0.821 
0.727 
01flO5 

4 14.5 
5 17.6 
6 17.1 
7 21.0 
8 20.5  
9 21.2 
10 19.8 

12.2 lh.8 
12.1 15.v  
12.1, 1u.r 
12.0 13.4 
11.9 13.u 
11.9 12.7 

ORIS U I A  0.0635 CM RUN NO 668 FLOW RATE 1.18 G/S 

0.000173 0.354 
0.000154 0,386 
0.000152 0.387 
0.000150 0,384 
0.000146 0.389 
0.000136 0.391 
01000121 0.398 
0.000110 0.406 
0.000106 0.407 
0~000103 0.400 

L I P  TEMP 24.3 K L I Q  PRESS 3.33 ATM CAM1 HTR PUR 0.000 w 
**I.(lO. 

.*.e*** 
**0.*0* 

33,158 
12.370 
16.553 

1 102.9 
2 14.5 
3 12.9 

12.6 23.9 
12.6 23.2 
12.6 22.9 
12.5 22.b 
12.5 22.0 

-194.10 164832 
-178.05 165455 
-177.76 165764 
-177.59 166073 
-177.27 1666RR 
-176.50 168147 
-173.97 170401 
-171.50 171879 

-169.44 172936 
-17o.ai 172582 

0.02979 4.222 0.04678 
0 ~ 0 0 0 8 0  0.123 0.06501 
0.00037 0.057 0.16363 
0.00035 0.055 0.03689 
0.00035 0.054 0,01082 
0.00035 0.055 0.01706 
0.00035 0.055 0.00789 
O e 0 0 0 3 4  0.055 0.00912 
0.00033 0.053 0.00807 
0.00032 0.052 0.00958 

5.537 
5.659 
13.961 
3.189 
1.310 
1.494 
f l .707 
0 . R f l Z  
0.709 
0.832 

b 14.0 
5 16.2 
6 15.6 
7 19a2 
8 18.2 

10 17.5 
9 18.8 

12.4 20.5 
12.3 18.3 
12.2 16.8 
12.1 1b.l 
12.1 15.8 

6;008 
7.191 
6.256 
7,736 

c 35 



. 

STA TUBE WALL MIXTURE STATIC MIXTURE OclALITY MIXTURE REYNOLDS 
NO TEMP SAT TEMP PRESSURE O E N S I T I  VAP/MIX ENWALPY NUMMEP 
- K  K MM HG G/CM3 - J I G  

RUN NO 669 ORIF OIA 0.0635 CM FLOW RATE 1.1s G/S LIP TEMP 24.6 K LIQ 

1 122.9 12.7 24.7 0.000175 0.359 -191.47 164109 
55 165134 

5 16.1 12.4 21.5 0.000142 Us394 -174.94 167131 

7 16.8 12.2 17.3 0.000114 0 . 4 0 2  -172.28 171371 
8 16.7 12.1 15.d 0.000104 0.407 -170.15 172911 
9 17.6 12.1 k5.2 0.000099 0.410 -169.05 173635 
10 16.5 1211 14.U O.OOOO9? 0.411 -168.54 171993 

6 14.1 12.4 19.8 o.oo0130 0.396 -174.35 16nna2 

RUN NO 672 ORIF O I A  0.0635 CM FLOW RATE l.lM G/S L I P  TEMP 25.1 K L I Q  

1 132.9 13.5 4 3 . 1  0.000281 0.367 -1a3.24 152642 

3 14.1 13*? 35.7 01000218 0.402 -161.18 156222 
4 1468 13.1 33.3 0.000204 0.402 -167.22 157440 
5 16.4 12.9 29.1 0.000180 0.404 -167.35 160041 
6 13.5 12.7 24.6 0.000155 0.407 -167.45 164127 
7 14.7 12.4 19.9 0.000127 0.410 -167.35 168759 
8 13.1 12.2 16.8 0.000108 0.412 -167.33 171872 
9 14.7 12.1 15.6 0.000101 0,413 -167.37 37319'3 

10 13.4 12.1 15.0 O.OOOO97 U.413 -167.3'3 173782 

2 14.0 13.7 30.r: 0.000232 0.400 -167.32 155022 

RUN NO 673 o n u  DIP. 0.0635 CM 

1 133.1 13.5 43.1 
2 13.9 13.3 38.2 
3 14.2 13.2 35.7 
4 15.0 13.1 33.3 
5 16.5 12.9 29.1 
6 13.8 32.7 24.6 
7 14.1 12.6 19.0 
8 12.5 12.2 16.1 
9 14.0 12.1 15.6 

10 12.9 12.1 15.0 

FLOW RATE ).in w s  

0.000231 0.401 
0.000281 0.367 

0*000218 0.602 
0.000204 0.402 
0.000179 0.404 
0.000155 0.401 
0*000127 0.409 
0.000109 0.411 
0.000101 0.411 
0.000098 0.412 

L I P  TEMP 25 

-183.20 
-167.25 
-167.12 
-167.1R 
-167.33 
-167.51 
-167.64 
-167.85 
-168.01 
-168.09 

- 1  K L I O  

152642 
155022 
156222 
157440 
160051 
164127 
16n759 
171872 
173199 
173782 

STERMAN 
PARAMETEW 

PRESS 3.33 

0.0291 1 
0.00086 
0.00031 
0.00031 
0.00031 
0.00031 
0.00030 
0.00030 
0.00029 
0.0002H 

PRESS 3.33 

0.02808 
0.00067 
0.00009 
0.0000~ 
0 . 0 0 0 0 R  

0.00000 
0.00008 
0.00008 
0.0000'3 

o.oooo.9 

PRLSS 3.33 

0.02r) I6 
0.00065 
0.00006 
0.00006 
0.00006 
0.00006 
0.00006 
0.00006 
0.00006 
0.00005 

HEAT FLUX EXP H-T 
A T  YALL COEF 
W/CM2 YICM2-K 

AIM CAHT HTR w n  

4.185 0.07797 
0.135 0.06294 
0.008 O.02lYb 

0 . 0 4 8  0.0131Y 
0.048 O.fl7858 
0.048 0.01OhO 
0.048 0,01066 
0.047 0.00846 
0.006 U.01031 

0.049 o.nz152 

ATM CAHT HTR PNU 

4.181 0.03500 
0.10Y 0.15302 
o . n i 4  0.014 0.01594 0.00817 

0.013 0.003~0 
0.016 0.01635 
0.014 0.00598 
0.014 0.01585 
0.014 0.00526 
0.014 0.01029 

ATM C A R T  HTR PwW 

4.193 0.03504 
0.105 0.16227 
0.010 0.00958 
0.009 0.00503 
O . O O Y  0.00253 
0.009 0,00804 

0.009 0.03278 
0.009 0+00414 

0.009 0.00559 

0.00~ o . o i i n 7  

EIPIFPSP 
ti-1 COEF 

0.000 n 

*e****. 
oou*1*1 
*o**o** 
18.295 
10.738 
L 5 , I O Y  
11.515 

6.633 
H.405 

8.620 

0.000 

***(I.** 

0 0 Y 0 * Li I 
*l)o*(l** 
6.448 
2.939 
13.735 
4,867 
13.789 

4 . 3 1 7  
8.860 

0.000 LU 

*..**(I. 

*.(I**** 

**(I (I * d * 
3.916 
1.867 
6.636 
4.623 

28.9Y1 
3.966 
9.675 

EXP/S-1 
H-T COEf 

4 . 5 1 1  
5.439 
1 .e96 
1 . H W  
1.156 
2.439 

0.9c0 
0 . 7 3 4  

0.974 

0.883 

4.04'1 
12.675 

1.322 
0r613 
0.732 
1. 3 4 d  
0.500 
1.300 

0.849 
0.4~0 

4.052 
13.427 
0.795 
0.421 
0.216 
0.666 
0.46b 
2.675 

0.909 
0.395 
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FTFRMAN 
PADAMFTFY 

WFAT FLlrr EXD I i - T  EXPtFPFP EYP/q-1 
H-T r Q F F  H-7 CUFF IPT W A L L  CAFF 

WlCU2 w/cYz-u - - 
PRFSS 1.65 

0.052P3 
0.002iJ2 
0.001 39 
0.00132 
0.00172 
0.00130 
0.00173 
0.001]7 
0.00114 
0.00112 

4TM CIPRT 

4.442 
0.200 
0 . j 3 8  
0.132 
0.132 
0.133 
0.i33 
0.133 
0.133 
Oaf32 

I iTQ PWD 

0.Q4997 
0.17243 
0.15156 
0,02290 
0.013I3 
o.oiion 
0.00767 
0.00734 
0.006B4 
0.00742 

o.oon w 

0 0 0 0 0 0 0 

o***ooo 
*oo*oo* 

23.414 
12.545 
9.719 
5.690 
5.375 
4.~0n 
5 . 4 7 3  

3.959 
71 -774 
lR:i61 
7.907 

1.547 
0.941 
0.914 
0.839 
0.895 

I .wi 

9lJN YO 547 0 9 I F  R I A  6.0635 CM FLOW RATE n.79 015 LTQ KMP 21.9 K Lln PRESS 1.65 ATM CPQT d T R  PWQ 0.47R W 

1 100.1 11.8 11.5 0.000191 f.322 
2 12.9 11.8 11.4 0.0005R7 0.374 
3 l ? . I  1l.B 1i.n o.oo00~6 n.376 

17.7 
P 1 . 7  
23.U 
29.1 
29.9 
30.9 
29.5 

126316 
126352 
126369 
121387 
126445 
126Rb7 
171807 
172602 

17'1004 
12~336 

0.05214 
0.00201 
0.00138 
0000172 
o.no132 
0.00130 
0.001 23 
0.00117 
o.noii4 
0.00112 

4.453 
0.200 
0.i38 
0.732 
0.133 
0.133 
0.733 
0.133 
0.i33 
0 . i 3 2  

0 . 0 5 0 4 3  
0.17431 

0.0222? 
0.01337 
0.01107 

0.13320 

0.00769 
0,00729 

o.no73fi 
0.006RR 

9.007 
21.439 

? .a57 
1.758 

0.985 

i6.2nQ 

I .450 

0.905 
0.841 
0,886 

b o.ooob36 r.377 

0,000082 e.3~7 
o.ooofi74 9.40Y 
0.000667 0.431 
o.ooor64 0.442 

' O . O O O E R 5  ?.a80 

0.000663 

21.944 
11.661 
9,107 
5.510 
5.164 
4.771 
5.263 19 8 . 4 4 8  

9 U V  NO 5 d R  W I F  PIA 6 . 0 6 3 5  CM FLOW RATF 6.70 R/S L1P TFMP 21.9 K L1O POESS 1.65 ATM CART HTR PWO I.76U W 

1 9R.7 
P I l . 7  
1 13.6 
9 17.8 
5 21.9 
6 P4.0 
7 29.6 
e 30.7 
0 31.8 

1 6  30.5 

o.oooini 
o.ooon~7 

0.000$8fi  
U . 0 0 0 ~ ~ ~  
0.000[1Rl 

n.ooon64 
o.onn063 

O.OUOh86 

0.000073 
0.000Q67 

- 2 i 2 . 0 4  
-1R6.34 
-1e5.47  
-1R4.75  
-1a3.35 
-1 19. R9 
-1C9.4R 
-im.in - 193.58 
-1 5n.m 

126165 
l2b206 
12F225 
173745 
170310 
176769 
1P1751 
l??47R 

1??999 
i??ws 

.9 K LIO 

121691 

O.0SlflR 
0.00199 

4.479 
D.i99 
0.137 
0 . j 3 3  
0.133 
0.134 
0.i34 
0 . i 3 4  

0.i33 
0.134 

0.051 54 

0.07531 
0.02119 
0.01317 
0.01094 

0.713n9 

0.00747 
o.no701 

o.on7n? 4i953 
0.00661 

u**aoIl*o 
*00*"0(1 

*0***** 

21,666 
11.451 

5.366 
4.920 
4.543 

9.niu 

9.112 
75.91h 
9.277 
7.194 
1.714 
1.424 
0.957 
0.864 
0.806 
0.M42 

0.00136 
0.001?1 
0.00131 
0 .OO 129 
0.00112 
0.00116 
0.00113 
0.001 I 1  

PRFSS 1.05 

0.05100 

NO 549 OQIF nin 

11.7 
11.7 
11.7 
11.7 
1l.b 
1l.b 
11.6 
11,s 
11.5 
11.5 

FLOW RATE 0, 

0.000692 
0.00067q 
O.OOOn79 

O.O00?7R 

0.000~60 

n.ooon78 

o.ooon75 

o.ooon63 
n.ooopho 
o.nooPs0 

LIP TFMP 

-259.87 
-1P4.33 
-103.44 
-1R7.72 
- 1 R l . 3 2  
-1i7.86 
-167.49 
-1"7.13 
-161.64 
- 1 A R . 9 1  

21 A T M  CAPT 

4 . 4 ~  

HTO PWD 

O.r)5056 
0.43527 
2.57849 
0.0%5?5 
0.01515 
0.01317 
0.007al 
0.00691 
0.00643 
0.00677 

3.769 W 

Y*O(IOYO 

*****a* 
*(I 0" Y 0 Y 

25.9rO 
13.a93 
11.615 
5.73s 
4.~57 
4.392 
4,691 

P.033 w 

0 0 (I 0 )I (I 0 

*o**ooo 
*****e* 

25.QOI 
9.440 
6,945 
3 . 4 2 1  
2.369 
2 . 7 7 4  
2.394 

1on.n 

11.7 
17.1 

10.9 
1 0 . 4  
71 .E 
2R.7 
30 .e 
32.3 
31 .? 

7 
3 
4 

12.9 
16.0 
14.4 
1.3.0 
16.7 
16.7 
9.0 
0.7 
0.6 

i. 3R3 
q.3~5 
p.38b 
0.389 
0 e396 
n.4iR 
0 . 4 4 0  
n.451 
0.457 

17171fl 
171719 
121779 
171765 
1??056 
l77U29 
177797 
177hR2 
1??R24 

o.00107 
0.00136 
O.OOlP9 
0.00129 
0.00128 

0.001 15 
0.00112 
0.00110 

PRFSS 1.65 

0.05076 
0.00556 
o.nn4w 
0.00474 
0.004cR 
0.~0433 
o.no36.h 

n.00121 

0.00317 
0.00206 
0.902R3 

POFSS 1.45 

0.05835 
0.00615 
0.00556 
0.00530 
o.nn5ii 
0.00479 
o.no308 
0.00340 

0.003nl 
0.00316 

0.700 
0.i38 
0.r32 
R.133 
0.134 
0.736 
O.T34 
0.134 
0.133 

5 
6 
7 
R 

1,' 
? 

9Uhl rMl 643 

I 100.1 
2 12.0 
3 19.6 
4 7R.R 
5 4 b . P  
6 52.7 
7 74.n 
R 89.2 
9 01.1 
10 R R . 1  

C 7 Q  TFMP 21.9 U LIO 

-2Tl.37 llh911 
-1e4.7? 1i?nw 
-1n1.w 117182 

-174.04 117463 

-*4.2fi 1 ~ 1 9 0 ~  

-179.73 117772 

-1C1.15 llRh24 
-132.48  lPns6h 

-64.13 172541 
-64.71 127n63 

LIP TFMP 21.9 K LIO 

-227.74 97323 
-1h9.60 97437 
-166.25 97444 
-1cs.01 97962 
-166.67 O?Ul,l - l60.RR 9!6Y5 
-07.56 l n r ? ~ ?  

-71.93 101782 
-9.73 in7033 

-46.69 101775 

0.492 0.006.14  
0.441 0.n0618 
0.485 o.oob34 

ATH CAPT HTD Pw9 

4 . 6 1 5  0.n5397 
0.656 OPO(IOUU 

0.511 1.04623 
0.495 0.07514 

0.495 0.01325 
0.495 U.0976R 
0.495 0.90576 

0.487 0.90574 

0 . 6 4 2  0.0170~ 

0.4% 0.nn567 

91JN NO 554 

I 94.0 

4.0hr w 

**)(1**0* 

oco.+?o* 
**(10*111* 

34.3611 
l2.?9l 
13.331 
3.454 
2.119 
2.069 
2.136 

10.508 

5.051 

0,906 
0.570 
0.574 
0.613 

O O * Y U * O  

176.836 

7.515 
1.876 

2 11.6 
3 17.5 
4 26.F 
5 4 0 . 9  
6 49.3 
7 Th.? 
9 97.6 
9 on.7 

1 4  90.4 
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S T 1  TUAE U b t  L M l X T U R E  <TATIC MIXTURE OUALITY MIUTIIRF REYhlnLOq STFQMAN HEAT F t  1lX E L 0  H-T FXPlFPSD F X e l S - 1  
YO TCMP SAT TkMD DQESS’JRF DFNSITY VAP/UlX ENTMAI.PY NUMWR PAQAMFTER AT WALL C O W  H-T COEF M-T COEF 
- Y  K MU HG G/Cb3 - J/Q W/CM2 Y/CM2-K - 

O Q I F  n l A  4.0635 CM 

11.0 12.i 
11.a 11.0 
11.8 11.8 
11.8 11.7 
11.7 11.6 
11.7 1n.9 
11.5 9.9 
11.4 9.2 
11.4 n.n 
11.4 a.7 

O p I F  014 I.no35 EM 

13.2 11.3 
12.1 19.9 

12.1 15.t 
12.1 19.n 
12.u 13.0 
11.8 18.4 
11.7 l i . 4  
11.7 1n.o 
11.6 16.7 

1?.1 IS.6 

FLOU RATE 6.52 G/S 

0.000n87 6.378 
0.000070 0.463 
0.000069 0.472 
0.000067 4.491 
O.OOOQ64 t.497 

0.000@42 q.664 

O.OOOQ29 6.052 

o.noom6 0.539 

0.000?33 0.7111 

o.ooonm 0.nm 

Lro TEMP 21.9 K L I n  

-144.13 79489 

- 1 h . 3 2  79457 

04.311 81632 

-1P6.25 71326 

-139.70 711570 
-135.58 70651 
-137.48 7R828 

-56.94 86528 
12.81 81276 

q9.90 11812 

PRESS 1-65  

0 06739 
0.00769 
0.00622 
0.00596 
0.00573 
0.00533 
0.00473 
0.00366 
0,00338 
0.00319 

ATM CART HTR PW9 

4.406 0 . 0 4 6 5 ~  
0.560 i6.n38io 

0.495 0.113564 

0.495 0 .no6~7  

0.485 0.00676 

0.509 0.22035 

0.493 0.01702 
0.496 0.01304 

0.495 0.00483 
0.495 0.00479 

7.397 w 

a**.*.a 
booaaoa 
waa0.a 

38.35C 
14.429 
8.953 
2.142 
1.709 
1.6?9 
1 .&UP 

ia.356 
2416.632 

72.070 
5.577 
2.867 
2.014 
0.906 
0.607 
0.565 
0.544 

QUN YO556 

I 111.5 
2 13.7 
3 17.0 
4 36.0 
5 55.9 
6 67.7 
7 106.1 
8 1 2 1 . 2  
9 117.7 

10 107.5 

FLOW RATF 6.79 R/S 

o.noo136 B.3ie 
U.000113 (1.376 
0.000109 0.384 
0.000105 0.392 

O.OOOQ84 F.446 
0.000?60 p.563 
O.OOOP46 Q.677 

o .ooop8 0.408 

o.aoop41 n.738 
o.ooon39 6.767 

L i a  TFMP 21.9 K L I n  

-274.16 115636 
-1n5.5Q 115965 

-177.61 116792 
-170.05 11+hl4 
-1S1.18 117352 

-94.66 119502 
-?  .92 124979 

-1.62 121687 
4.83 122044 

-1a1.49 116128 

PRESS 1.65 

0.05162 
0.00794 
0.00777 
0.006R2 
0.00655 
0.00603 

0.00399 
0.00367 
0.00350 

0 . 0 0 4 ~ 0  

ATH CART MTQ PWQ 

4.781 0 .~4411  
0.795 0.7n994 

0.712 0.029’19 
0.745 0.15227 

0.712 0.01650 
0.717 0.01300 
0.716 0.007hO 
0.716 0.00654 
0.715 0.00674 
0.710 0.00741 

0.000 w 
aaooo*a 
eW3at.a 
a*.o**a 

22.053 
9.010 
6.096 
2.466 
1.R86 
1 .Q99 
2.380 

7.967 
06,592 

4.039 
2.277 
1.701 
0.872 
0.657 
0.632 
0.667 

19.007 

R U N  NO 557 

I 110.6 
2 13.4 
3 18.0 
4 37.7 
5 55.9 
6 63.9 
7 106.2 
R 121.9 
9 120.2 

IP 106.9 

091F OIA 1.0635 CM FLOW RATE 4.79 Q/S L I Q  TEMP 21. 

i2.1 15.9 o.ooois2 ?.%?a -2T3.45 
12.1 15.4 o.o00 /09  n.377 - 1 ~ 4 . 8 7  
12.1 15.1 0.000105 Q.386 -1n0.76 
12.1 14.9 0.000!01 (1,394 -176.48 
12.11 14.4 O.OOOQ94 0.4h9 -1h9.34 
11.9 13.4 0.000q81 0.448 -150.47 

11.6 1n.Q 0.000?44 f.679 -38.31 
i1 .6 16.4 0.000039 ? e 7 4 0  -9.11 

11.8 11.8 o.oooCs8 0.565 -93.96 

11.6 16.2 0.000037 0.769 5.29 

9 +I L I O  

115945 
116306 

I 1  $664 
1 I6484 

117012 
11806r 
120328 
121785 
122483 
172035 

P R t S S  1.65 

0 .‘OS 1 59 
0.00793 
0.0072R 
0.00679 
0.00654 
0.00603 
0.00480 
0.00400 
0.00367 
0.00351 

ATM CART 

4.397 
0.797 
0,748 
0.712 

MTQ PUR 

0.04467 
0.h244R 
0.12562 
0,02773 
0.01627 
0.01 385 

0.00651 
0.00659 
0.00749 

0, n o m  1 

n.4R? W 

**a*aa* 8.035 
Ia*a*aB 76.057 
o * * a ~ a a  i5.792 

19.993 3.773 
8.940 2.231 
6.791 1.796 
2.479 0.872 

0.713 

0.718 
0.719 

O.71R 
0.716 
0.714 

1;RWO Oi655 
1.927 0.619 
2.429 0.675 

9UN 40 558 

1 105.5 
2 19.5 

4 38.3 
5 56.2 
6 56.1 
7 106.7 
8 122.5 

131.2 

3 iR.9 

in  111.9 

091F D I A  

12.1 
12.1 
12.1 
12.1 
12.u 
11.9 
11.8 
11.6 
11.6 
11.6 

FLOY RATE 4 
0.000131 
o.Ooo~08 
0.000104 
0.000~00 
n .000094 
0.000Q~0 

o.onon44 
0.000?57 

@.000$39 
0.000637 

.79 o/s 

0.323 
6.391 

0.413 
9,451 
p.567 
il.601 

0 4 770 

0.389 
6.397 

n.741 

L I Q  TEMP 21, 

-2i1.6t 
-1R3.20 
-1 19 12 
-175.28 
-1 67.79 
-149.04 

-97.86 
-37.54 

- R . 5 6  
5.73 

9 K L In  

115973 
116329 
1 I6505 
113681 
117025 
118083 
126335 

173485 
123R36 

i r i 7 8 9  

PRESS 1.65 

o.osono 
0.00778 
0.00717 
0.00669 
0.00644 
O.OOS96 
0.00475 
0.00397 
0.00363 
0.00349 

PRFTS 1.65 

0.06063 
0.00878 
0.00824 
0.00712 
0.00734 
0 a 00669 
o.ous19 
0,00426 

0.00370 
0.00317 

PRESS 1.64 

0.06633 
0.00964 
0.008R3 
0.00828 
0.00791 
0.00715 
0.00546 
0.00443 
0.00419 
0.00414 

ATM CART 

4. ? 8 O  
0.789 
0.743 
0.708 
0.707 
0.716 
0.714 
0./14 
0.710 
0.710 

MTQ PWO 2,044 W 

0.04689 ****o** 
0.5’1559 * + O a B I *  
O.ln857 *+I..I)aa 
0.02695 19.33’5 
0.01603 8.717 
0.01620 8.134 
0 . n o ~ 5 i  2.451 
0 . 0 0 6 4 ~  1.860 
0,00594 1.612 
0*007i)7 2.216 

R.371 
h9.607 
13.650 
3.649 
2.185 
2.060 
0.859 
n.646 
0.561 
0.639 

RUN 40 559 O R I F  O I A  6.01.39 CM FLOW QATE 6 
92.R 1P.l 1‘1.7 0.000119 
13.0 12.1 0.000696 
14.6 12.1 1S.n 0.000492 
35.4 12.1 14.8 n . o o o r m  
50.5 12.L 14.’) o,OooiJ82 
56.n 1 1 . 9  13.1 o.oooi70 

112.R 11.8 11.9 0.000049 
131.1 11.6 1A.Q 0.000637 
136.9 11.6 lE*& 0.000433 
120.3 11.6 10.2 0.000031 

.61 R/S L I a  TEMP 21.9 K L l n  ATM CART M T Q  PwR 

4.363 0,05407 

0.743 0.296R7 
0.703 0.03014 
0.707 0.01839 

0.711 0.00704 
0.711 0.00593 

0.708 0.705 0.00565 o.n(r661 

o.i72 0 . ~ 3 4 1 8  

0.713 0.01617 

0.351 -197.hQ 

6.436 -195.85 
n.446 -1S0.15 
0.466 -151.14 
?.Si7 -116.75 
0.b67 -43.77 

0.893 h6.41 
6.932 P5.16 

6.476 -Iri.nR 

@.si5 w . 4 3  

96017 

90408 
96779 

96538 
96792 
~ i 6 a i  
93342 
94460 
94995 
95264 

1 
2 
3 

10.867 
112.659 

40.059 
4.510 
2,754 
2.262 
0.871 
0.635 
0.567 
0.621 

4 
5 
6 
7 
R 
9 

1‘) 

9uw NO :*n OQIF nrn 

in?.? 12.r 
13.1 12.u 
lb.5 12.:) 
33.7 12.b 
49.3 11.9 
60.2 11.n 

127.9 I1.b 
146.5 11.5 
142.9 11.5 
132.5 11.4 

i .0135 C M  FLOW QATE 6 

14.6 0.000!03 

13.1 0.000077 
13.6 0.000674 
13.1, 0.000068 
1z.l 0.000457 
10.7 0.000039 

9.4 O.OOOC27 

1r . i  o.noooel 

0.1 O . O O O @ ~  

o.? o.ooon26 

.52 G/S 

o.380 
0.469 
0.482 
p.494 
0.519 
Q -579 
n -759 

L I a  TEMP 21.9 K LIO 

-1P3.66 76300 
-139.82 76540 
-133.55 7665R 
-1P7.59 73878 
-175.93 77337 

n.57 797n3 
-16.74 711289 

ATM CART 

4.187 
0.786 
0.740 
0.710 
0.712 

U.715 
0.715 
0.714 
0 705 

0.716 

MTQ PwR 

0.04865 

0.07270 
0.01907 

0.75799 
0.16299 

0.01479 
0.00615 
0.00589 
0.00543 
0.005113 

f0.651 
inR.903 

73.827 
5.153 
3.016 
7.191 
0 799 
0.591 

0.617 
n.579 

1 
2 
3 
4 
4 
b 
7 
9 
0 

10 

8s;ei 0@660 
132.93 81029 
IS6.24 11245 

.- 
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5TA TU4F W P I L  MtVTUuF Z T A T I I :  MlYTURE QLIALITY M t X T I I R E  REYNOLDS STEPMAN HEAT FLllX EXP H-T E X P I F P S P  C X D I S - 1  
YO TFMP SAT TFMP PQESSURF DENSITY VAPIMIX ENTWALPV NUMUFR PARAMFTER AT WALL CnEF U-T COEP U-1 COEF 
- Y  K MM HG W C M 3  - 

WIF n l p  n.0635 CM FLOW RATE 6.79 Q/S 

12.2 i+.n o.ooo147 6.3i7 

- J I G  W/CM2 W/CM2-Y - 
L 7 Q  TEMP 21.9 K L l O  PRESS 1.64 ATM CART HTR PUR 0.000 Y QUN NO 561 

I 112.R 
2 14.8 
3 16.4 
4 47.7 
5 67.3 
6 83.9 
7 136.2 
8 132.R 

147.8 
I n  128.2 

-274.13 

-179.54 
-1P4.67 

-174.69 
-165.21 
-141.41 
-70.36 
-0.54 
35.97 
53.94 

114748 
115371 
115680 
1 1  5992 
115572 
1 1  7539 

12'17213 
122473 

12fiie 

122831 

0.05142 
0.009R7 
0.00967 
0.00811 
0.00809 
0.00729 
0,00556 
0.00453 

0.00392 
0.00410 

4.359 
0.993 
0.938 
0 092 
0.199 
0.905 
0.903 
0.905 
o.qa0 
0.R98 

0.04336 
0.3R405 
0 . o m 1  
O.0162R 
0.0125R 
0.90726 
0.00747 

0.00770 

0.02509 

o.ao661 

.*e*.*. 
***...e 
****ea* 
i5.177 
7.575 
4.922 
l .P?*  
1.917 
1.5H6 
2.104 , 

7.800 
47.493 
8,676 
3.461 
2.265 
1.635 
n.790 
0,695 
0.575 
0.640 

12.2 
12.2 
12.1 
12.1 
12.v 
11.8 
11.7 
11.6 
11.6 

lh.7 
1h.1 
15.0 

1'1.7 

19.9 
l d . 4  

14.6 

13.5 

15.2 

o.onoiia 
0.000il2 
0 .OOO!C6 

o.ooop54 

O.OOOQ96 
0,000?79 

0.000?40 
0.000Q35 
0.800033 

6.377 

6.398 
d.3R8 

0.417 
n 466 

4.756 
0.6i3 

n.831 
0.1368 

RUN YO 564 

1 100.8 

O R I F  n I A  6.0635 CM FLOW RATE 6.79 1315 

i1.6 16.9 o.ooo69e 6 . 3 2 9  

L 1 Q  TEMP 21.9 K L 1 0  DRESS 1.64 ATH CART HTR PWQ 3.580 W 

-2i0.73 127757 0.05061 4 . 3 5 ~  0.04890 ****a** 8.607 
'14.940 
4.756 
2.064 
1.621 
1.406 
o .946 
0.856 
0.77R 
0.740 

2 l2;3 
3 15.7 
4 20.1 
5 22.6 
6 24.2 
7 29.9 
8 31.1 
9 32.P 

ii, 33.3 

-1 P5.79 
-1P4.89 
-1n4.lR 
-1 PP. 78 
I 1  79.36 - 1h9.01 - 140 .69 
-153.23 
-1L.0.54 

121R54 0.00204 
121902 0.00137 
121940 0.00332 
172075 0.00133 
12P736 0.00131 
121927 
1P4796 
175197 
125398 

0005 
0.i38 

0.136 
0.136 
0.136 
0.736 
0.136 
0.134 

0.i34 

Oi2892U 
0.03401 

0.01239 
0.01591 

0.010~1 
0.00738 

0.0061 0 

0.006Ql 
0.60637 

*(l**o*o 
*Qo*avu 
13.345 
9.647 
8. n62 
4.785 
4.370 
3.900 
3.701 

11.5 9.5 0.000~64 6 . 4 i b  

11.4 8.7 o . p o o p  1.449 
11.4 9.5 0.000Q58 6.438 

11.4 8.0 0.000054 4.455 

O R I F  O I A  6.0635 CM FLOW RATE 6.61 Q/S 

1l.b 16.1 0.000678 6.361 

0.00 124 
0.00118 
0.00115 
0.00112 

RlJN NO 665 

1 103.5 
2 11.1 
3 12.5 
1) 17.3 
5 20.3 
6 22.1 
7 29.5 
8 31.5 
9 33.4 

I i  34.2 

L l Q  TEMP 21.9 K L l r )  PRESS 1 . 0 4  ATM CART HTR PUR 7.370 W 

-195.61 
-163.16 
-161 -97 
-1Al .02 
-159.15 
-154.4R 
-14Q -49 
-136.51 
-119.0? 
-1 19.40 

95397 
95391 
95397 
95397 
PEL02 
93466 
911735 
99931 
06036 
96088 

0.05911 
0.00235 
0.00159 
0.00133 
0.00193 
0.00150 
0.00141 
0.00133 
0.00129 
0.00125 

0.04755 
*.auoQ* 
0.14242 
0,02352 
0.015fiO 
0 .O I299 
O1OO760 
0.00684 
0.00624 
0.00570 

(I.*.*** 

...**.* 
soQ1aI6 
22.492 
13.546 
10.696 
5.164 
4,460 
3.920 
3.644 

9.577 
w u e a w  
70.541 
3.331 
P.249 
1.859 
1.077 
0.9311 
0.875 
0.782 

11.5 9.8 o.eoo6se E.474 
11.5 9.7 0 8006S4 
11.5 0.h 0:000652 F::?: 
11.5 9.5 0.00065l 0.575 

O R I F  DIA 6.0635 CM FLOW RATE 1.13 Q/S 

12.1 15.7 0.000112 6.373 
12.1 Iq.7 0.000102 8.489 
i2.1 15.7 0.000102 o.ri2 
12.1 15.7 o.ooo]oi 6.4j.4 
12.1 15.7 0.000100 Q.418 
12.1 lS.5 0.000496 Po429 
12.1 14.9 o.ooop7 g.rso 
12.0 14.4 o.ooon79 0.492 
12.0 14.2 0.006fi75 Q.998 
12.3 16.1 o.ooon73 0.917 

O R I F  D I A  6.0635 CM FLDu RATE 1.13 G/S 

18.1 16.6 0.000118 t.362 

RUN NO 967 

1 129.6 
2 16.7 
3 16.6 
4 24.3 
5 31.3 
6 34.4 
7 41.5 
B 42.0 

10 32.9 
- _  9 44.4 

LIP TEMP 24.0 K 1.10 PRESS 3.45 ATH CART urn PUR o.oon w 

-197.18 
-169.06 
-167.82 
-166.75 
-164.67 
-159.40 
-144.00 
-1PP.57 
-120.40 
-1 56.32 

165R34 
165R38 
165840 
lh5R42 
164857 
166027 
166638 
167085 
161320 
107437 

0 . 0 3 0 8 3  
0.00242 
0.001*8 
0.00179 
0 -001 78 
0.00174 
0.00162 
0.00192 
0.00146 
0.00146 

4.175 
0.778 
0.795 
0.+82 
0.283 
0 .?E4 
0 .?E4 
0 .?84 
0.283 
0.787 

0.03725 
0 . O R 1  96 
0.0m0 
0.02364 
0.01475 
0 .o1275 
0.00964 
0.00949 
0.00875 
0.01374 

.I)..*.* 

.*et*.* 

....*** 
16.7RR 
9.132 

4.941 
4.a24 
4,279 
8.251 

7.421 

4.526 
7.286 
5.835 
2.141 
1 .a03 
1.203 
0.881 
n .e27 
0.747 
1.117 

RUN NO 568 

I 130.1 
2 15.0 
3 16.0 
4 ?3.5 
5 30.9 
6 33.9 

41.4 
9 46.3 

10 32.7 

7 40.9 

L I Q  TEMP 24.5 K L I O  PRESS 3.45 

-140.36 16e512 0.03170 

-172.98 165333 0.00192 
-1i1.91 161f540 0.001W 
-160.82 165570 0.001R2 
-164.65 165818 0.00178 
-140.18 Ihb521 0.00166 
-193*76 l6?035 0.00155 
-125.60 167295 0.00149 
-171.51 167426 0.00149 

-1~4.22 165526 0.00249 

L1Q TEMP 24,4 K L I O  PRFSS 3.45 

-102.69 165432 0.03179 

A I M  CART HTQ Pwa 1.841 Y 

4.772 0.03707 ***o*o* 
0.378 0.09985 *a*w+oo 
0,293 0.075W **OOQ** 

0.282 0.02492 18.727 
0.783 0 . 0 1 5 ~ 7  9.470 
0.784 0.0130~ 7.738 
Ost84 0.00987 5.153 
0.784 0.0096n 5.006 
U.783 0,00877 4.320 
0.287 0.013R4 8.400 

ATM CART HTR PuR 7.08s w 

4.776 0.07977 +ma**** 
0.371 0.)1550 i+ao.eoo 
0.293 0.08540 0**00** 

0.284 o.ni345 7.928 

0.783 o.on8h i  4 . 1 3 2  

0.782 0.62611 19.520 
0.282 0.01527 9.475 

0.284 0.0101R 5.2'35 
0.784 0.00975 4.975 

0.786 0.01392 9.315 

4.610 
8.999 

2.353 

1.255 
0.916 
0.853 

1.139 

6.609 

1 .4h0  

0.157 

12.1 i h . 6  o.oooin7 @;31)9 

12.1 I6.n O.OOO~OS ~ 3 . 4 ~ 3  

12.1 14.7 O.OOUIOO n.418 

12.1 16-E 0.000106 P.4Ql 

12.1 15.9 O . O O O l ' L 4  c.407 

12.1 15.5 O.OOOb89 b.450 
12.0 14.5 O.OOO@'Jl  9 .4nl  
12.0 14.2 o 000077 0.498 
12.0 14.1 0:000675 0.506 

nRCF OIA 6.0435 CM FLOu R A W  1.13 Q j S  

12.1 1a.i o.ooo118 6.361 

RUN nn 569 

1 122.7 
2 15.3 
3 1s.c 
4 23.0 
9 30.0 
6 33.2 
7 6o.n 

41.2 
9 44.9 

1 ;  32.6 

4.922 
12.1 
12.1 
12.1 
12.1 
12.1 
12.1 
12.. 
12.u 
12. I 

o.ooo1n7 

o.oooin6 
O.OOOI 05 

0.000~81 
0.00onr7 
o.ooon75 

0.000107 

0.00010 1 
0 . 0 0 0 0 9 0  

-174.55 165448 0.00245 
-113.32 164457 Oe00192 
-172.26 165465 0.001C4 
-170.17 16Rb9R 0.001R2 
- 1 ~ 6 . o n  165766 0.00179 

10.388 
7.642 
2.461 
1.480 
1.242 

-149.54 166491 0.00166 
-1-44.13 167022 0.00156 
-125.97 1672R9 0100150 
-121.89 117423 0.00149 

n ,944 
0.860 
0.745 
1.146 

I 

'C 39 



51). TURF dbl I MTXTUHF F T b T I C  MTXTUUF Qllbl fTY HIXTIJDF UEYNOLOS STFUMbN M E A T  FLllX EYD H-T FXPIFPSD EXD/5-T 
OJO I F U P  S P T  TfUP PRFSSIIQF n E N ' i I T 1  V).P/YIX ENTHblPY NUMC~FR PARbMFTER bT WbLL COFF U-T COEF 9-1 COEF 
- w  K MM UG G / r M 3  - J I R  U/CU2 W/CMP-K * 

RUN NO srn 
I 111.3 

15.0 
3 15.2 
4 22.1 
6 30.3 
6 32.2 
7 38.7 
a 40.5 
9 50.7  

1 0  37.0 

RUN UO 271 

1 97.6 
2 14.8 
3 14.9 
4 27.0 
5 79.4 
6 3 0 . 1  
7 37.4 
a 40.1 
9 52.2 

lil 33.2 

QUN %IO ST2 

I 70.1 
3 14.4  
3 14.7 
4 21.9 
5 w . 8  
6 30.0 
7 36.6 
R 39.7 
9 51.5 
10 32.9 

RIJN yo 577 

1 143.7 
7 l b . 9  
3 17.6 
4 34.5 
5 49.5 
6 5H.n 
7 P R . 7  
R 111.1 
9 106.7 

I *  9 3 . 3  

9lJN L1O 979 

1 94.7 
2 15.4 
3 16.5 
4 35.0 
5 49.5 
6 55.1 

0 89.4 

I 0  D1.3 

7 "1.2 

9 102.8 

RUN NQ 5 a n  

1 147.7 
2 15.5 
7 20.2 
4 41.5 
5 56.1 
6 71.2 
7 125.4 
8 118.1 
9 176.7 

I F  110.7 

n D l F  nIA i.af.35 CH FLOW U P T E  1.13 n/$ L l Q  TEMP 24.7 C L I O  PRFSS 3.45 blM CbPT WTD PYU 14;391 W 

12.2 1 6 . 3  o.naoii~ i . 3 6 7  -119.88 16.1191 0.03119 4.359 0.04396 *****e* 5.325 

IZ.2 16.3 0.000107 0.406 -170.66 165228 0.00187 0.789 0 .093hR ******* 8.265 
12.2 16.3 o.oooin6 0.408 -169.61 16rrz40 0 . 0 0 1 ~ 0  0.780 0.027~9 20.626 2.551, 
17.1 16.2 n.nno1n5 6.412 -167.54 165,283 0.00170 0.780 0.01544 9.515 1.479 

17.2 16.3 0.000107 6.463 -l?l,A6 165216 0.00233 0.35R 0,12538 0**6*** 11.ORa 

091F Q I A  h.0635 CM FLOW QATF 1.17 t/S LIQ TFMP 25.7 K L I O  ORF55 3.45 ATM CbDT HTD PwR 2R.106 w 

17.2 16.4 0 . 0 0 0 1 1 3  0.3P6 - 1 ~ 0 . 3 9  lh4111 0.02985 4.390 0,05456 ***o*** 6.236 
12.2 16.4 0.000103 0.427 -167.34 16c13R 0 . 0 0 2 1 2  0.142 0.13OPS *e***** 11.071 
17.2 I A . ~  o.oooin2 A.425 -161.17 165151 0.00179 0.790 0.10399 *+*e*** 8.ai'i 
12.2 16.3 o.oooin2 0.477 - 1 m . 1 2  165169 0.00172 0.780 0.02837 20.759 2.539 
17.2 o . o o a l n ~  p.471 -l-a.os 165712 0.00171 0 . t 8 0  0.01677 Y.qRo 1.497 

12.11 14.6 a.noOti7R b.sE4 -177.49 166973 0,00147 0.782 0.01on6 4.988 0.857 
l2.J 1 4 . 3  o.ooofi74 n.570 -1i4.47 1h7264 0.06141 0.279 0.00694 2,844 0.507 
12.0 14.1 o.ooon72 n . v B  -1io.45 161411 o.noi42 0.785 0.01368 7.594 1.073 

12.1 I 6 . n  0.000096 0.441 -1.17.97 16.1558 0.00160 0.282 0.01510 8.903 1.372 
12.1 15.1 0.000086 6.473 -137.71 166374 0.00157 0.782 0 . 0 1 1 1 2  5.714 0.9R1 

09IF n I b  i.0635 Chi FLOu R b T E  1.13 C+/S L I B  TEMP 25.3 K LIO PRFSS 3.45 bTM C P R I  H7U PwR 41.616 y 

12.2 16.9 0.000110 0.406 - 1 h . 0 6  164632 0.02854 4.421 0.07619 ******Q 8.113 
12.2 1h.R 0.0001~ll n.443 -1a1.97 164675 0.00190 0.321 0.14619 *****e* 11.901 
12.2 16.8 o.ooo~oo 0.445 -150.84 164695 0.00171 0.789 0.11349 * w o o * *  9.23R 
12.2 16.n o.oooino 0.447 -149i79 164716 0.00164 0.780 0.0287~ 20.444 7.477 
12.2 16.7 0.000698 0.451 -147.74 164784 0.00163 0.780 0.01683 10.002 1.4RR 
12.2 16.3 0.000594 6.462 -142.71 165947 0.001hO 0.781 O.Ql580 9,110 1.379 
12.1 1.1.3 O . O O O Q ~ 3  0.493 -127.55 166198 0.00150 0.781 0,01147 5.WA 0.976 
12.1 14.0 0.00on75 0.524 -117.49 I66898 0.00141 0.782 o . o i 0 1 7  4.909 0.834 
17.11 1 4 . 3  0.000071 0.940 - 1 i 4 . 4 ~  167220 0.011136 0.779 0.00706 2.~26 0.579 
12.u 16.1 0 ~ 0 0 0 b b 9  0.54R -1?0.50 167393 0.00136 0.784 0.01363 7.4lr) 1.053 

O R I F  n l A  i.0635 CU FLOW RATE 1.13 G / S  

12.2 1j.7 o.000!48 0.3j6 

12.2 1s.4 o.nno127 0.16~ 

12.2 17.1 0.000120 0.379 
12.2 16.7 o.nonio7 6.406 
12.1 14.9 o.ooo3n2 0.4~9 

12.0 13.4 0.000p59 n.6i3 
11.9 13.2 o.ooon56 6 . 6 3 4  

1 2 . 2  l Z . 9  0.000130 0.356 

12.2 11.3 0.000125 6.368 

17.P 13.0 0.000~66 p.570 

O U I F  O I A  6.0635 CM FLOW RbTE 1.13 Q/S 

12.3 1a.5 o.nnoi34 6 . 3 6 1  
12.3 lD.3 0 . 0 0 0 1 2 0  O.4?1 
12.3 In.? 0.000117 p.487 
12.3 1R.1 0.000115 8.413 

12.2 17.i O.OOO!OO 0.452 

12.1 14.t 0 . 0 0 0 0 b 3  0 .h l5  
12.0 14.n 0 . 0 0 0 $ 5 7  8.65R 

12.2 17.9 o.onolii 0.474 

12.1 1.1.5 0.000n77 6.574 

12..l 17.7 o.ooon54 ti.679 

L I P  TFMP 22.6 K LIO 

-2i4.50 163788 
-104.e8 167975 
-191 .89 166067 
-1a9.12 164159 
- 1 ~ 3 . 6 8  ih~i70 
-170.1R 16.1199 
-179.80 166530 
-90.00 167637 
-69.n7 IhP460 
-4R.71 l6R935 

L 1 Q  TFMP 24.5 K L I O  

-102.05 163053 
-177.27 167760 
- 1 6 9 . 3 4  162350 
-166.56 167455 
-1h1.1? 167677 
-147.60 1645*1 
-147.11 166031 
-67.17 167079 
-46.21 167577 
- 2 5 . 8 4  167878 

PRFSS 3.33 

0.03543 
0.00673 
0.00553 
0.00523 
0.005OQ 
o.nn~77 
OiOi397 
0.00341 
0.00317 
0.00306 

P T M  CAUT 

4.779 
0.D46 
0.764 
0.733 
0.735 
0.739 
0 . 7 3 9  
0.738 
0.737 
0,735 

UTA PWD 

0 . n 3 z m  
0.71731 
0.14304 
0.03299 
0 .Dl970 
0.01614 
0.00R57 
0 . 6 0 7 4 5  
0.0077R 
0.009n4 

o.oon w 

0 * . * 0 0 0 

e.***** 
*e**w+* 
22.069 
10.232 
7.452 
2.505 

2.70R 
2.038 

2.810 

PRCSS 3.33 A T M  CAUT UTI) PwR 26.205 w 

0.03162 4.361 0 . 0 4 9 9 0  *o***** 
0.00529 0.a10 0.26007 ****oab 
0.00497 0.771 o. i q o z ~  w**o**  
0.00467 0.735 0,03236 19.7W 
0.00457 0.73R 0.019ar v.523 
0.00432 0.743 0.01725 7.621 
0.00365 0.762 0.01014 3.519 
0.00318 0.743 0.80961 2.917 
0.00295 0.739 0.00813 2.19H 
0.002R7 0.741 0.01040 3.344 

4.551 
30.89R 
14.111 
3.510 
2.128 
I .675 
o.nia 
0.637 
0.626 
0.699 

6.040 
93.125 
16,031 

3.144 
1.957 
1.637 
0.936 
0.756 
0.615 
0.752 

O U I F  OIA 6 . 0 6 3 5  CU FLPW UATE 1.16 5/S L I Q  TFMP 22.5 K L I O  P I F S S  1.33 ATM CAUT UTU PhO 0.000 W 

12.4 19.7 0.000164 n.li4 - 2 i 5 . 2 0  15a719 0.03660 4,994 0.03173 *****a* 4.526 
17.3 19.4 0 . 0 0 0 1 A 3  g.346 -104.21 1511417 0 . 0 0 7 R 7  I . i r 4 R  0 . 7 3 7 2 1  *e***** 13.533 
12.3 19.4 O.oooi19 p.364 -100.35 I4050R 0.00713 0.469 O.iz29n **a**** 12.532 
1 2 . 3  19.3 0.000136 n . m  -1a6.74 1 5 ~ 0 3  0.00664 . 0.021 0.03155 18.656 3.460 
12.3 14.1 n.oo0130 0.3~6 -179.69 1 ~ 1 8 2 3  0.00646 0.931 0.n7125 10.092 7.377 

12.1 IS.! c.000065 0.634 -=7.31 167274 0.00306 0.039 o . o o ~ w  2.290 0.706 
lP.1 1e.0 o.noogs8 0.690 -?v.Q7 167775 0.00362 0.42~ 0.00745 1.702 0.567 
12.1 14.7 u.floon55 8.717 -*6.46 167026 0.00348 0.029 o . o o ~ 1 0  2.444 0.660 

17.3 I R . 1  0 0 0 0 \ 1 3  0.472 -162 0 3  150695 0.00594 0.034 0.01595 6.260 1.665 
1 2 . 2  16.6 o:ononn3 n.579 -1;q:33 1 6 1 ~ 0 6  0.00474 0.933 0 . 0 0 ~ 7 4  2.033 0.76r 

C40 



5TA TUP€ WALL MIXTURE STATIC MIXTURE Q L I A L ~ T v  M l X T l J R E  REVLIOLOS STERMAN *EAT FLllX FXR e(-T E X P l F P S P  FYR/+-T 
NO TFYP SAT TEMP PRESSURE DFNSITY VAP/MIX ENTHALPV NUMRER PARAMFTER A T  WALL COFF +I-T COEP H-T COFF 
- K  K MM HG G l C N 3  - J I G  w/cu2 W/rr2-~ - 
RUN NO si11 O R I F  O I A  8.0635 CM FLOW RATE 1.16 6/54 L I Q  TEMP 23.2 C L I n  PRESS 3.33 ATM CART HTQ PWR 0.257 W 

1 133.1 12.4 
12.4 
12.4 
12.4 
12.4 
17.3 
12.2 
12.1 
12.1 
12.1 

o.noo161 
0.0001~1 
0.000137 
0.000134 
0.000127 
0 000111 

O.OOOp64 
0.900p57 
0.000654 

O:I300p82 

(i.332 

?.382 

6 . 4 0 3  

p.546 

a .  374 

n.389 

6.479 

Q.652 
?.7b7 
0.735 

-2&6.20 

-101.36 

-170.71 
-15.09 
-1h0.52 
-4R.65 
-71.41 
-7.90 

-1as.19 

-1 77.75 

157473 0.03479 
157732 0.00738 
15fP60 0.006a3 
15798U 0.00631 
158269 0.00618 
159269 0.00569 
16P972 0 . 0 0 4 ~  
16~156 0.00385 
162718 0.00353 
163001 0.00340 

4.314 
1.632 
0.074 
0.918 
0.931 
0.934 
0.932 
0,934 
0. 029 
0 . 9 2 ~  

4.937 
Za.721 
16.423 
3.304 
2.24U 
1.567 
0.694 
O.bR2 
0. b6? 
0 8 637 

9 135.3 
10 115.R 

QUN 

i 
2 
3 
4 
5 
6 
7 
R 
9 

lil 

yo 5 ~ 2  

77.6 
16.6 
19.1 
42.3 

09IP O I A  

12.5 
12.4 

12.4 
12.4 

6.0635 CM 

2i.s 
26.0 
26 7 
P L : 4  

FLOW R A T E  1 

0.000141 
o.nooiw 
0.000121 
0 . 0 0 0 ~ 1 7  
o.ooolii 
o.ono097 
o.oooii72 

o.ooopsi 
o.ooon48 

O.OOOfi57 

.IO R/S 

6.394 
9.437 
n 445 
6:452 

1 10 TEMP 

-174.63 
-153.49 
-149.70  
-146.28 
-199.22 
-121 ~ 7 1  
-69.39 
- i r . R b  
9.10 
22 $37 

25.1 C L I 4  

155530 
157060 
157322 
157586 

1*9362 
161 305 
1*?574 
lb7179 

isnioo 

163485 

PRESS 3.33 

0.02990 

0.00588 
0.00545 
0.00536 
0.005QO 
0 . 0 0 4 1 3  
0 s 00353 
0.00306 
0.00314 

0.00662 

A I M  CART 

4 . b l l  
0.Q85 
0.978 
0.020 
0.033 
0 . 9 3 8  
0.936 
0 -9311 
0.032 
0 . 0 3 0  

HTR PwR 

0.06771 
0,24762 

0.03074 

0 . 0 1 8 3 4  
0.0095'r 
0.00807 
o.nn73~ 
o.nou52 

0. I 471 n 

0.02174 

44.361 W 

****.YO 

**.***e 
******. 
77,364 
10,112 
7.644 
2.705 
2.289 
1.014 
2.105 

7.556 
71 a076 
12.65b 

2.882 
2.040 
1.649 
0.807 
0.654 
0.516 
0.512 

55: J 

1n7.3 
63.0 

116.6 
138.6 
121.1 

\2;4 
12.3 
12.2 
lP.l 
12.t) 
12.0 

RUN YO 5 9 4  O R I F  D I A  ;.Oh36 CM FLOW RATE 1-15 O / S  L I P  TEMP 24.1 K L I O  RRFSS 3-36 ATH CAOT MTR PWR 21.671 W 

1 105.7 12.2 ih.5 o.ooo12~ n.7~1 -107.73 1fi8619 0,03219 4.400 0,04703 * * * O W *  5.172 
z 1 s . ~  12.2 14.5 o.nooii3 0 . 3 ~ ~  - 1 j q . w  160619 o.00240 0.362 0.09861 *e***** 8.937 

75.3 12.2 14.5 0.000112 n.301 -177.65 168619 0.00186 0.784 0.02196 14.19R 2.047 
5 P9.0 12.2 14.5 0.00Olll 0.396 -125.57 168629 0.001UR O.ZR9 0,01716 10.333 1 .A59 

7 39.1 12.1 15 .8  o.ooooQ6 4.438 -IW.R~ 16~334 o.00170 0.290 0.01075 5.933 0.996 
R 4 3 . 0  12.1 15.4  o.ooola8 6.469 -1-49.2R 160748 0~00159 0.990 o.no97u 4.354 0.~30 
9 40.9 12.1 15.2 o . n o o ? ~ +  0 . 4 ~ ~  -171.05 160970 0.00153 0.790 o.oionh 4.1141 0 . @ 6 3  

1 0  42.0 12.1 15.1 0.000n82 n.494 -176.96 171082 0.00149 0.787 o . n o 9 ~  4.526 o.ai2 

3 16.4 12.2 IS.* 0.000113 (1.389 -1?U.71 1hU619 0.00199 0.301 0.07071 ***e*** 6.411 

6 33.2 17.2 16.4 0.000!07 o.406 -170.35 16U766 0.00183 0.290 0.01379 7,h3b 1.328 

PUN NO 5U5  O R I F  D I P  6.0635 CM FLOW RATE 1-15 R/S L I Q  TEMP 24.9 K L I O  PRFSS 3.35 A T M  CAP1 HTR PWR 35.361 W 

1 
2 
3 
4 
5 
6 
7 
R 
9 

in 

R4.3 
15.6 
17.6 
23.0 
24.E 
31.1 
37,h 
38.6 
37.5 
38.9 

12.2 
12.2 
12.2 
12.2 
12.2 
12.2 
12.1 
12.1 
12.1 
12.1 

16.0 
16.0 
11.0 
16.9 
16.9 
16.7 
1C.P 
15.: 
I < . ?  
15.1 

o.noo120 
0.0001 10 
0.000109 
0*000108 
o . o o o i n 7  
O.OOO!O~ 
o.noon93 
0.000CR4 
o.nooneo 
0.000fi78 

-1Rh.52 
-148.66 - 1 670 50 
-146.44 
-1  64. 35 
-159,15 
-143.64 
-1PU.14 
. l is  95 
-1Y5:RP 

14R212 
168220 
lhR7P4 
16R22R 
168250 
16R463 
160158 
160667 
1 hW30 
176062 

0.03048 
0.00215 
0.00 IPS 
0.00178 
0.0017R 
0.00174 
0.001h2 
0.00152 
0.00147 
0.00143 

4 . 4 3 3  
0.344 
0.296 
0.787 

0.790 
0.290 

0 2 9 0  
0.287 

0.290 

0.790 

0.06145 
0.10080 
0.05453 
0.02440 
0 . @ I  82" 
0 .O 1530 
0.01139 
o.n11lQ 
0.01143 
0.nio71 

7.0213 
5.711 
4.779 
7.221 
1.682 
1.399 
i.no8 
0.942 
0.935 
0 . 8 6 9  

14.117 
9 . 0 3 0  
7.783 
5.1 I 6  
4.999 
5.155 
4.712 

Qllhl Ut3 5Rh O 9 1 F  P I A  6.0635 CN FLOW RATE 1.10 R/S 110 TFMP 25.0 K 1.10 PRFSS 3.30 ATM CART HTR PWQ 0.00n W 

i I n 6 . 9  13.7 2s.o o.000175 6.976 .I~P.~R i5?636 o.n31iu 4 . 4 0 3  0.0477: * * *a * * *  5.614 
? 14.4 12.1 25.9 n.0~0159 6.433 -163.717 152636 0.00231 0.159 0.71305 * * * * o w  i8.*3~ 

4 19.P 12.7 2 5 . 0  0.000157 n.418 -161.33 152436 0.001U3 0.788 0.1444P 42.596 9.9w 
4 27.7 12.7 25.9 o.onoi55 0.472 -159.12 157641 o.on18o 0.786 0.019n5 14.522 1.777 
6 31.3 12.7 25.8 0.000151 ?.454 -157.61 152709 0.00176 0.287 0.115r5 10.930 1.43u 
7 37.7 12.1 25.5 o.oool39 n.467 -117.07 142990 0.00164 0.787 o.oi15n 7.211 1.030 

lo 33.7 12.7 15.1 o.qooi21 n.587 -1K7.30 157359 0 . 0 0 1 4 ~  0.294 0.01277 y.307 1.033 

3 14.7 12.7 25.0 0.000158 0.416 -14?.45 152636 0.00197 0.292 0.15174 e* * * * * *  1 1 . 1 0 4  

H 40.1 12.1 25.7 O.OOOI~H n.5~0 -120.53 151195 0.001~3 0.787 o.oiooa 6.301 0.H96 
9 60.6 12.7 ?<.,I o.onoi24 p.41~ -111.74 153304 0.00147 0.785 0.1~771 3 . o w  0.656 

RUN NO 5R7 

1 99.5 
2 1 4 . 7  
3 14.6 
1) 19.0 
5 27.4 
6 30.d 
7 76.6 
A 39.0 
9 48.6 
1'1 35.2 

ORIF OIA 6.0635 CM 

1?.7 75.0 
12.7 25.9 
12.7 25.9 
12.7 25.9 
12.7 25.9 
18.7 24.R 
17.7 ? 5 . S  
12.7 25.7 
12.7 25.1 
12.7 25.1 

FLOW PdTF 1, 

O.OFOlb9 
0.00015~ 
~.nooi53 
n.ooni53 
o.onoi5i 
0.000147 
o.nooi 35 
0.000126 
0.000121 
0.no0119 

,li G I s  

p a w  
0.475 
?a427 
0 . 4 3 0  
0.434 
*.445 
0.478 
0.512 
0.529 
n.538 

I I O  TFMP 25.0 I( Lrn  

-176.73 152636 
-1C7.86 157636 
-1C6.62 157h36 
-15S.50 152636 
-153.24 157641 
-1A7.79 157709 

-114.74 159195 
-155.96 151304 
-1:1.53 15-4359 

-131.76 152990 

PRFSS 3.30 

0.03029 

0.001R1 
0.110221 

o .OOI 7~ 
o.oni75 

o.noi6o 
0.00171 

0 . 0 0 1 4 Q  
0.00143 
0.00145 

ATM CART H T Q  PcR 

4.410 0.n50ah 
0.954 0.246?? 
0.791 0.15529 
0.788 0.04599 
0.785 O . f l 1 9 4 R  
0.787 0.01610 
0.287 0.01199 
0.287 O.nl003 

0.793 0 . n l 3 n r  
o.?as 0 . ~ 7 9 4  

5.167 
7 0 .  
13.111 

4.JJ9 
1.77% 
1.464 
1.050 
n.914 
n.66n 
1 .n7n 

43.114 
14.:ia 
11.716 
7.039 
6.506 
4.n49 
0.71- 

64 



S T I  TURC WILL MIXTUHF S T 4 T I C  MIYTUPE QIIPLTTV MTYTIJDE REVNnLPC STFRMAN HEAT F I I I X  EYD U-T FXPIFPZO C L - I C - ?  

YO TEMP SLT TEMP PRFSSURF DENSITY VAP/UIX ENTYAIPY NUMqFR PbR4MFTFR A 1  WALL CnFF u-T C n F r  n-i r o w  
- K  K M M  HG G l C M 3  - J / R  w c u 2  wiru2-x - 
RUN NO 5'7P 09IF O I A  6.Oh35 CU FLOW R 4 T F  1.10 G/S L r Q  TEMP 25.0 K LIO PRFSS 9.30 ATM CAP1 HID PWD 76.351 W 

? 

1 77.4 
14.1 
14.3 
i7.5 
27.5 
29.8 
35.6 
36.9 
43.6 
33.R 

12.8 
17.8 
12.8 
12.a 

12.8 
17.8 

12.7 
12.7 
12.7 
12.7 

2L.7 
2h.7 

0.000159 
0.0001 46 
0.000146 
0.000145 
0.0001 44 
0.000140 

0.000118 
0.0001 14 
0.000111 

0.n001.3 

0.472 
0.460 
0.463 
j .465 
0.469 
9.450 
v.514 
0.547 
6.565 
n.574 

-15fl.90 - 179.96 
-11R.76 
-1 31.64 
-1115.42 
-1 29.91 
-1 13.36 
-a6.w 
-88.03 
-113.h1 

157940 
151940 
151940 
151940 
151949 
157078 
162611 
153000 
153208 
153313 

0.02803 
0.00190 
0 . 0 0 1 f 7  
0.00166 
0.00162 
0.00 159 
0 .OOl49 
0.00140 
0.00135 
0.00136 

4.453 
0.729 
0.291 

O.nT46R 
0 .2579 1 
0.19227 

7.759 
2n.3~1 
15.173 
4.994 
1.6654 
1.475 
1.037 
0.937 
n .  I26 
1.1147 

7 
3 2ii7 

26.7 
26.7 
26.5 
25.9 
25,s 
29.2 
25.1 

. -  
0.291 
0.286 
O.28R 
0.788 
0. 28R 
0.287 
0.293 

4 
5 
6 
7 
8 
9 

1 5  

0.01190 
0.~976 
0.01 39P 

4.Q2h 
4.619 

RUN NO 5Q9 0 D I F  O r A  6.0635 CM FLOW RATF 1.16 R/S I I Q  TEMP 25.0 K L I O  PRFSS 3.30 4TM CART HTP PUR 0 . 0 0 0  W 

1 
2 
3 
4 
5 
6 
7 
8 
9 
11 

RUN NO 500 O D I F  D l A  5.n635 fM FLOW R A T E  1.16 R/S  L T Q  TFMP 24.5 K 1.10 PRFSS 3.30 ATM CART HTD PWO 9.646 w 

I 
2 
3 

107.5 12.7 
12.7 

17.7 
12.7 
12.7 

12.7 
12.7 

18.7 

17.7 
12.7 

26.6 0.0001~8 
8.0001 64 
o.nooi cz 
o.no0160 
6.000\57 
0.000150 
0.000130 
0.000115 

0 .r)OO105 
o.r)ooim 

- 1 ~9.47 
.lc9.50 
- 1  c 7.32  
-165.29 
-161.30 
-151.31- 
-17).34 
-Ql.41 
-75.40 
-67.53 

112567 
157567 
152567 
152567 
152577 
152646 
152957 
1531 75 
151295 
157354 

0.03271 
0 .00391 
0.00349 
0.0033R 
0.00329 
0.00316 
0.00277 
0 . 0 0 2 4 9  
0.00234 
0.00229 

5.763 
79.7ll4 
76.1 ?q 

7.931 
1.91 I 
1.798 
n.638 
1.077 
0. 791 
0.852 

14.2 
14.5 
25.7 
39.7 
4 1 . 1  
8R.h 
51.5 
6C.6 
59.2 

24.5 
7 4 . ;  
26 6 

Z5.Q 
25.5 

26:; 

25.: 
25.1 
26.1 

0 .594 
0.933 
0 .520 
0.516 
0.521 
0.519 
0.521 
0.51R 
0.521 

0.40473 
0 . 7 9 7 4 1  
0.041 65 
0.01944 
0.0183' 
0.nn6R3 
o .n 1344 
0.00961 
0.01121 

31 ,Re1 
1I.laR 
10.255 
2.131 
6.391 
3.758 
4.799 

4 
5 
6 
7 
8 
9 

Ici 

RUN NO 591 O R I F  011  6,0635 CM FLOW RATE 1. 

I 119.8 12.7 2h.6 0.000lU9 

10 R I S  L l Q  TEMP 24.0 K L I O  PRFSS 3.30 A I M  CART HTR PwP # 1.oon w 

(I*,Oy**.J 5.527 
*av+*oo 65.1 29 
**Vo.*o 71.391 
30.698 3.453 
11.417 1.961 
9.307 1.651 
2.223 0,658 
3.204 0.731 
4.093 0.799 
6,176 0.7H9 

0.348 -106.21 152567 
157567 
152567 
153567 
152572 
152646 
152957 
153175 
153295 
15'1354 

0.0341 5 

0 . 0 0 3 6 4  
0.00350 
0.00342 
0.0032R 
0.00246 
0.9@255 
0.00241 
0.00234 

0.00414 
4.474 
0.604 
0.53R 
0 -523 
0.520 
0.524 
0.523 
0. 524 
0.424 
0.522 

0.09341 

0 . 1 4 P 9 3  
0.039h5 
0.01964 
0.01691 
o.on691 
0.0flRhrl 
0.~1000 
u.nioii 

0.49906 2 
3 

14;n 12.7 

5 39.5 12.7 
6 43.7 12.7 
7 R8.4 12.7 

9 65.1 12.7 25.1 0.000111 

14.3  12.7 
4 25.9 17.7 

8 73.6 12.7 

16 64.4 18.7 29.1 0.000107 

0.000169 
0+000167 
0.000166 
0.000]62 
0.000154 
0.0001 33 
0.0001 18 

4.389 

5.397 
0.393 

0.405 
0.425 

- 1 i 6 . 1 0  
-173.49 
-171 -85 
-167.82 
-151.77 
-1 27 * 57 
-97.45 

26.6 
2q.9 
26.5 
25.3 

n.4P6 

n.578 
6.594 

11.546 

PUN NO 592 c 

2 15.6 
3 19.1 
4 33.1 
5 48.7 
15 59.7 
7 90.4 
8 104.3 
9 100.2 

i n  w . 3  

1 10n.3 

I Q I F  O I A  6.n63S CU FLOW R4TE 1.16 Q/S LTO TEMP 26 .V  C L I O  PRF5S 3.30 A T M  C4PT H i 0  PkP 

161663 0.03319 4.498 0.Q4712 
151663 0.00545 0.P25 0.796h4 
151663 0.00507 0.779 0134517 
151663 0.00478 0.795 0.03637 
l 5 i b T A  0 . 0 0 4 6 6  0 . 7 4 7  O.n?lnl 
151~27 0.00439 0.751 0.01751 
1 5 2 4 ~  0.80369 0.751 0.00966 
152922 0.0031R 0.750 O.00HlR 
I57170 O.OF296 0.749 0.00856 
153294 O.OO2PR 0.754 0.00997 

n.ooo w 
P * 4 0 (1 0. 

O*U.O"* 
(I*0*.** 

i a . 8  
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.7 
12.7 
12.7 

27.6 
27.1 

27,; 

2r.n 
27.5 

2h.R 
26.1 
25.0 
25.3 
25.1 

0.0001R9 
0.0001h9 
0.000167 
0.000164 
0.000160 
0.000144 

0.000![13 
0.000?95 

0. no01 22 

o.ooon92 

-140.02  
-1 hR. 95 
-1 65.86 
-102.92 
-157.17 
- 1 4 ? . 7 4  
-99.40 
46. 37 
-7'1.46 
-71.99 

5.797 
26.53s 
-40.332 
3.571 
7.077 
I .hh? 
n .e95 
n.h45 
n.+>h 
n.r17 

2 15.6 
3 19.1 
4 33.1 
5 48.7 
15 59.7 

25.R6R 
1 1 . 9 1 3  
8.huu 
3 . Z Q 4  
2.469 

7 90.4 
8 104.3 
9 100.2 

i n  w . 3  

1 
2 
3 

102.1 
16.1 
16.0 
39.6 
55.0 
65.8 
110.7 
125.2 
131 .? 
I l 1 . S  

27.6 

27.6 
27.6 

27.3 
26.4 
25.7 
25.') 
25.2 

27.6 

21.5 

n.oooi90 

o.nnoi 67 
o.nnoi 64 

o.onoi45 

o.noon"6 
0.0006~3 

0.000170 

0.000158 

O . ' l O O ! ! 5  
0.000?95 

0.365 
0,408 
E.bi6 
0.423 
n.437 
6.473 
r) .5a2 

n.776 

0.690 
0.747 

-1R7.22 
-165.77 
-lfiI*Q4 
-1c.a.2.s 
-141.09 
-1 3 7 .  n6 
-79.04 
-25 .24  

7.30 
i7.5R 

0.03210 
0.006ch 
o.no625 
0.00581 
0.00567 
0.00517 
0.00429 

0.00333 
0.00374 

0.00352 

4.416 
1 . 0 0 7  
0.979 
0.025 

0 . 0 3 9  
4.9311 
6.034 
0 . 9 3 4  
0 . 9 4 3  

0.034 

. .  . 
151 I H 1  
1 5 1  1 HI 
151195 
151389 
162196 
1577H6 
i6*in3 
197262 

4 
5 
6 
7 
R 
9 

i n  

C 42 



4 

I uIXTUUF s T 4 T I r  
5 b T  TcUP OUF6SIlRF 
K M M  UG 

n O I F  I l l u  :.Oh35 CU F I  

1?.7 24.6 
12.7 24.6 
12.1 24.1. 
12.7 24.1. 
12.7 24.6 
17.7 7 4 . 5  
lZ.0 24.7 
12.b 21.2 
12.m 2 4 . 1  
17.D 24.r 

rTxT l lUE OU4l I T Y  STERMAN HEAT FLIIX EXP n - i  F X P ~ F P S D  
PARAMFTER AT UALL COFF I I - T  COEF 

w/cu2 WICM2-K - 
EYD/S-T 
*-I COEF OFhlSI T I  V b P l u I  X 

G I C M 3  - 
?IJM *IO k Q 4  

1 1?7.4 
2 I h . 5  
3 16.6  
* 77.0 
5 70.6 

7 7Q.9 

u 7v.e 
i n  41.5 

h 37.7 

* 40.9 

IO TEMP 2b.h C L I n  

-1P9.14 153184 
-169.96 15OlR4 
-16R.67 156184 
-167.4R 156184 

-159.51 15p230 
-147.40 150407 
-175.31 156536 
-1i6.70 156605 
-111.66 150639 

-1rs.a 151187 

PDFSS 3.28 ATM C A R T  *TO PwD O + O O O  b 

0 . 0 3 2 6 5  
0.0025h 
0.002Fl 
0.00103 
0.00191 
0.001R7 
0.00173 
o.on161 
0.001 55 
0.0015? 

4.749 0.0793R ****O**  

0.777 0.097R2 ***o*** 
0.29R 0.naola **aoa**  
o.?8R 0.0279n 21.317 
0.7flR o.nl6oq 10.099 
0.790 0.01446 0,799 
O.?PO 0.01064 5.679 
0.290 O.FlOP4 5.311 
0.290 O.nlOh7 5.707 
0.288 o.nnssr, 5.160 

4.970 
‘ 9.040 
7.350 
2.684 
1.6h7 
1.405 
0.997 
0.908 
0.917 
11.847 

O R I F  n I A  is0635 CM 

17.7 zs.0  
I?.? 7 C . 6  
12.1 2q.q 
12.1 25.6  
12.7 2 s . ;  
12.7 24.9 
12.7 7 4 . 5  
12.6 2 4 . :  
12.6 24.1 
12.4 24.1 

F L I W  UATE 1.0n 9/S 

0.000174 0.365 
o.nooi58 n.rq3 
o.nnoi57 ri.onr, 
n.no0156 n.4n8 
u . n n o i u  0.413 

o.nooi36 0.459 
o.nn0126 q . 4 9 3  
0,000121 0.511 
0.0001 in n.wn 

0.0001’+9 0.424 

DRFSS y.28 ATM CART U T 9  DYD *.Ron W 

0.03256 4.358 0.04133 ****(I** 

0.00252 0.373 o.i?R?n *.))%ow+ 
0.00200 0.~97 O . ~ R R O ~  ****son 
0.00197 O.?Rr) 0.02Rh7 21.342 
0.OD190 0*?88 0.01704 10.743 
0.00116 0.790 0.01443 R.541 
0.00172 0.790 o.n1103 5.n27 
o.00160 0.790 0.01071 5.585 
o.nO155 0 . 7 %  O.nl127 6,015 
0.001=1 0.288 0,01046 5.417 

nuu yo 595 

1 1lR.1 
2 15.6 
3 16.1 
4 22.7 
5 29.6 
6 72.7 
7 3R.9 
R 79.7 
0 3R.7 

i n  4 0 . 1  

UlJN N O  546 

I 10R.i 
2 15.2 
3 15.7 
4 77.P 
5 79.4  

5.185 
i1.7n7 
8.927 
2.735 
I .b66 
1.39R 

ODIF P I A  6.0635 CU FLOW UATF 1. 

19.7 25.7 o.nnoi73 

17.1 25.3 0.0noiss 

12.7 25.2 n.000149 
i?,7 24.7 n.nooi75 
12.6 24.4 0.000125 
17.6 2 4 . 7  9.000119 
12.6 14.1 0.000117 

12.7 25.7  O.FO0157 
12.7 26.7 0.000156 

12.7 2 5 . 3  b.300153 

O R  015 L I Q  TEMP 24.9 K L I O  PRfSS 7.2P 

0.03226 
0.00243 
0.00197 
o.noiqi 
0.001RR 
o . o @ i n 4  
0.00171 
0.00159 
0.00153 
0.00149 

A T M  C A R T  n i o  PWR I 

4.~90 0.04hno 

0.790 0.93135 
0.789 0.01733 
0.791 o.ni49n 

0.791 0.011n4 
0.791 0.0111.1 
0.289 0.n1070 

0.765 0.14426 
0.29R 0 . 0 9 U 4 5  

0.791 0.91173 

14P5h2 
149562 
140562 
149562 
140569 
14?66b 
lSr(nh9 

5.646 
12.945 

2.943 
1.672 
1.427 
1.041 
0.960 
0.97R 
0 .a94 

4.035 

6 32.2 
7 7P.l 
* 30.0 
4 37.7 

1 “  70.6 

15b362 

15159R 
156519 

n o l F  n I A  h.nh35 CM 

12.7 25.7 
12.7 ?S,? 
12.7 25.7 
12.7 2 5 . 7  
12.7 ?X.  7 

12.7 24.7 
12.6 74.4 
12.6 ?4.? 
12.6 26.1 

12.7 25.7 

FLOW PPTF 1 ,  

0.0001 66 
n.r)00151 
0.0001 50 
0.000149 
u.non147 
0.1001 4 3  
o.nool3o 
u.nnoi~o 
0.0001 15 
0.000113 

O R  G/S 

n.3nB 
n.427 
c.410 
C.442 
0.437 
0.4011 
0 . 4 R 3  
n.5iR 
Q.576 
F.545 

i t a  TFMP 25 

-176.47 
-157.05 
-195.75 
-1 5 4 . 5 9  
7 162. 79 - 146.54 
-129.3n 
-1iz.nc 
-1iz.qn 
-0R.31 

RIIY wn 507 

1 90.0 
2 15.1 
3 I $ . . +  
4 ?7.7 
5 24.9 
h 31.5 

H 37.7 
9 - 6 . 7  
14’ 78.1 

7 77.r 

AOlF nIn 6.0635 C’4 

1 7 . f  2 5 . 6  
12.1 25.4 
12.r 7 5 . 4  
1 2 . 1  2 6 . 0  
17.1 E C . 4  
12.7 75.7 
17.7 2 4 . 9  
12.0 7 4 . 0  
12-Q 20.7 
17.h 20.1 

L l O  TFMP 

-166.17 
-146.67 
-165.39 
-144.72 
-101.92 
-1Zh.15 
-1 1 R .  85 
-1 i l *  56 
-07.35 
-a7.77 

25.n Y L I n  

144425 
140425 
144425 
149425 
149433 
149542 
149994 
15?724 
Iw5on 
15n589 

PRF5S 3.7W 

0.02974 
0.00212 
o.noie3 
0. no 176 
0.00174 
0.00171 
0.00159 
0.00149 
0.00144 
0.00141 

3P.Rln W 

taa*0**  

*a*saC.** 
*a*****  

20.491 
10.102 
8.795 
6.103 
5.C67 
6.79- 
5.h12 

0.972 
1.000 
0.912 

QOIC n r u  

12.b 
1P.h 
17.” 
1>.o 
17.C 
1 P . h  
1P.b 
12.” 
I ? . *  
1 2 . 0  

4 . ~ 4 3 5  tu 

74.4 
2 L . 4  
211.4 
24.4 
2n.r. 
20.4 
?&.? 
2 4 . r  
P O . !  
24.1. 

.GS R / S  

F.771 
n.373 
0.379 
n.3a5 
r.397 
0 .  426 
0.617 
r . w O  
r . a G  
0.hI-P 

1 1 0  TFMP 

-2;F..49 
-1n4.4n 
-la1 .7? 
- 1  74 .?O 
- I  72.52 
-i:n.ss 
-1 14.7h 
-71.57 
- 4 n . m  
-77.lh 

PRESS 7.28 

0.035D7 
0.00b28 
0.00541 
0.00519 

0.00*71 
o.on501 

n.nn3qn 

A T *  C4RT HTU PWR 

4 , 7 4 9  0,0287~. 
0.R54 0.77192 
0.752 0,77564 
0.733 0 . 0 4 4 9 0  
0.729 0.02207 
0.735 0.02272 
0 . 9 3 3  U.0OR?5 
0.734 0.no941 
0.732 o.no%n 
0.729 0.111S7 

n.oOn I, 
* * L ) O ( I I *  

!JO*OO** 

*.a**.* 
28.387 
10.909 
10.442 
2.015 
2.593 
2.644 
3.73‘1 

4.015 
71.184 
72.650 

4 . 6 3 0  
?.*?e 
2.241 
0.779 
il.77h 
0.73~ 
O.Rb4 

0;0033i  
0 . 0 0 3 1 0  
0.002OR 

c 4 3  



e 

e 

F L O r l  R n T E  1 . O R  R / S  

n.nnoiqo 0.735 
o.onniw n.777 
n.nnoih6 r .313  
0 . 0 0 0 1 h 4  n.399 
u.nooiw 0.400 
o.nnnion n.4p 
0.000122 F.515 
0.no01r13 0.601 
0.000cq5 0.647 
0.0001r92 0.670 

I 1 Q  TFMP 23.6 I L I O  

-263.42 169769 
-14?.37 160769 
,1?9.22 149769 
-1'6.29 149709 
-170.57 149715 
-1C6.19 119'154 
- 1 1 - i . n ~  i ~ l i f l i  

- 7 0 . 0 8  151420 
-67.25 1G654H 
-75.19 156612 

PRFSS 7-26 P.TM CAST 

0.03571 4.75R 
0.00606 0.a37 
0.00540 0.759 
0.00506 0.722 
0.00496 0.727 
0.00465 0.731 
0.003R6 0.730 

0.00307 0.727 
0.00296 0.725 

0.00332 0.731 

HTR PUR 6.496 W 

0.07374 **ooeo* 
0.26917 * * *O** *  

0,21227 **O*oeo 
0.03377 22.653 

o.oao99 0.01611 11.393 7.569 

0.no7s4 2.134 
o.no674 1.753 
0.00791 2.333 

O.nO8lQ 2.668 

4.553 
75.981 

3.477 
2.210 
1.643 
0.710 
0.631 
0.537 

70 .31R 

0.604 

6.872 
33.277 
70.488 

3.430 
2.133 
1.614 
n . 7 ~  
0 . 6 4 3  
n.530 
0.599 

UUN yo h n i  

1 129.7 
? 16.1 
3 16.2 
4 3 4 . 0  
5 47.b 
h 57.4 
7 96.? 

9 119.2 
R 105.2 

11) 103.2  

RUN NO 6 O P  

FLOw RATF 1.OR R/S 

o.nnoin9 0.14R 
n.000169 p.790 
o.nnni66 0.396 

~ n n o i 5 9  r.414 
r.nnoi48 n.442 
0.000121 q . 5 ~ ~  
n.ooa1n2 n . 6 1 4  
0.000094 r.659 
o.ononq1 0.612 

0.000164 c.402 

1 1 0  TFMP 24 

-196.18 
-175.25 - 1 'P. 15 
-1 69. 24 
-163.56 
- 1 4 9 . 2 9  
-1;6*51 

-6.1 .?3  
-63.m 

-89.97 

.n Y ~ t n  

1 4 9 9 4 9  
1 O R 9 4 9  
l 4 R 9 4 9  
1Aa949 
141959 
1491 10 
19795 
lclniq? 
155437 
190560 

PRFSS 3.28 

0.03395 
0.00572 
0.005) '1 
0.004P6 
0.00476 
0.00447 
n.nn374 

A 7 M  CART 

4.743 

0.753 
0.718 
0 e722 

0.725 
0,725 
0.721 
U.720 

o.ai9 

0.725 

A T M  CAOT 

4.767 
0 . 7 9 8  
0.753 
0.?16 

0.724 
0.724 
0.724 
0 722 
0.720 

0.721 

HTR PWO 14.661 W 

0.03714 **Q1(4** 

0,74774 O**OOO* 

0.220511 ***o*** 
0.n33~2 23.036 
0.02074 11.211 
0.01622 7.659 
0 . 0 0 8 h 6  2.712 
0.007~4 2.2'12 
0.00677 1.764 
0.00796 2.353 

HTP P Y 0  25.89i W 

0.06506 *o**ao*  
0.24147 ****o*O 
0.21541 **e**** 
0.033C7 81.037 
0.OPO62 10.413 
0.017Pl 7.994 
0.01071 3.432 
0.no894 2.6% 
o.noanh 2.252 
0.00915 2.R19 

- _  - 
0.00323 
o.no249 
0.002R9 

I i o  TFMP 2 6 . ~ 1  Y L l n  PRF'iS 7.28 

-1a5.79 149154 0.03221 
-164.87 149154 0.00579 
-161.Qn 169154 0.00492 
- 1 w . 9 0  149154 0.00461 
-157.23 140163 0 . 0 0 4 5 2  
..131,99 149296 0 . 0 0 4 2 7  

-06.28 1491147 0.00360 
-53.7n 15i?% 0.00312 
-ri.n9 156465 o.oo2~0 
- i 9 . 8 3  15n473 O . O O l ? n O  

LTQ TFMP 25.0 K L I O  PRFSS 3.28  

- 1 i 2 . 4 1  141523 0.03024 
- 1 ~ 1 . 0 5  141523 0.004~6 
-141.4~ 1411523 0 . 0 0 4 6 2  

-1r9.w i4a534 0.00427 
-195.60 14P6R4 o.oo40r 
-a?.flb 149305 0 . 0 0 3 4 4  

-165.52 14P523 0 . 0 0 4 3 5  

-40.25 149760 0.00360 
-17.61 15aQ03 0.00210 
-6.34 15nl25 0.00270 

0 4 I F  D I P  0.0635 CI* 

12.7 25.P 
12.7 25.R 
17.7 25.8 
ip.7 25.8 
1 7 . 1  2C.7 
12.7 ?.*.e 
12.1 25.4 
12.1 24.q 
l 2 . b  2 6 . 7  
12.b 24.1 

5.655 
91.764 
19.227 
3.227 
2.041 
1.641 
0.909 
0.700 
0.bn6 
0 .b65 

1 117.8 
7 10.0 
3 lh.? 

5 47.7 
h 54.R 
7 R2.Q 
9. 93.7 
9 1n2.6 
10 91.3 

4 34.4 

n o r r  n I a  i.nh35 T M  

12.8 26.: 
12.6 26.5 
i2.b 26.5  
12.8 26.5 
12.8 26.4 
12.8 26.3 
1 2 . 1  Z 5 . A  
12.7 2C.l 
12.1  24.a 
12.7 24.h 

ATM CADT 

4.793 
0.780 
0.753 
0.717 
0.721 
0.725 
0 .725 
0.725 
0.724 
0.721 

HTO PYCI 

O . ~ ~ A W  

0.213~7 
0.03373 
0.021?7 
0.0191R 
o.nii36 
O.no995 
0.00945 

0.?70'17 

0.01041 

40.406 W 

**..O** 

**e**** 
ove**ao 
20.729 
10.323 
8.789 
3,795 
7 . 0 4 2  
2.791 
3,336 

6.724 
19.809 
11.177 

2.003 
1.735 
0.949 
0 . 7 5 4  

0.731 

3.13n 

n.6~1 

4 34.0 
5 46.7 
6 5 0 . 6  
7 76.5 
9 A q . 5  
9 R9.2 

I *  Rl.4 

OtlW UO hQ4 

1 166.7 
2 15.9 
7 17.5 
o 7q.r 
5 5 3 . 2  
h hR.? 
r 177.9 
R 126.5 
0 176.1 

1 "  116.7 

L l Q  TFMP 22.9 I L I O  

-2k9.95 149949 

-1P4.71 141969 
- 1 8 1 . 3 4  140949 

- I a n . %  141949 
-173.22 144959 
-1S4.77 149110 

-99.51 140735 
- 4 4 . 4 8  16192 

-0.72 1565hO 
-15.24 14i437 

PRESS ?.?A 

0.03622 
0.00797 
0.00713 
0.00662 
0.00665 
0.00592 

0.00392 
0.00359 
0 . 0 U 3 4 2  

0.00471 

ATM CAOT 

4.969 
l.n65 
0 . 0 7 4  
0.923 
0 . 0 3 4  
0.937 
0.035 
0.930 
0.935 
0.927 

HTD PyP 

0.02773 
0.73994 
0.20330 
o.n3*19 
0,02307 
0.016qn 
o.no8i? 
0 . 0 0 ~ 2 2  
0.00824 
0.no891 

0.000 u 
*****011 

*oao**o 
0 0 0 . * O O  

20 .512 
1 1  .?61 
b.PP5 
1.94'1 
1.993 
2.001 
2.321 

3.969 
73.699 
70.122 
3.705 
2.497 
1.74q 
0 . 7 4 R  
0.b53 
0.61 1 
0.635 

ATM t A q T  HTU PwP 6.487 w n o i F  ni.' 

12.6 
12.6 
lZ.3 
1?." 
12.8 
17.8 
1?.8 
12.1 
17. I 
1P.l 

PPCSS 3.28 

0.03552 
0.00768 
0.00697 
0.00647 
0.00632 
O.OOSRO 
0.00463 

0 . 0 0 3 5 4  
0.00378 

0 . 0 0 3 ~  

4.781 
1.672 
0. 994 
0.039 
0.052 
0.055 
0.953 
0 a 055 
0.050 
0.045 

4.277 
79.171 
16.103 
3.650 
2.362 
1.613 
0.720 
0.629 
0.527 
0.564 

c 44 



STA TURF W A I  L MIXTURF: STATIC MlYTUPF UllPI T T Y  MTYTllPF PFYMOLO9 5TFPMPkl HEAT Ft  I I X  FYL U-T FXPICPSII  F l O l 4 - T  
*-r C C C C  T A T  TEMP PQFSSLIRF OFNSITY V O P / M l X  EbtTM4LPY NUMRFO 

K MU n6 W C M 3  - J l G  
PAQAMFTEG n r  w a i L  cnss *-r r n F c  

v/cu2 w/cM?-* - 
0411: OIA 6.0635 CM FLOW RATE 1 . 0 ~  w s  1.10 TEMP 24.2 n LIO RUN NO 6n6 

12.9 2i.7 0.nnoi9u 6 . 7 5 2  -1o7.fi 

17.9 27.7 o.onoih9 1.412 -153.qi 
12.9 27.7 0.000163 n.427 -156.49 
12.8 P7.5 0.0001~9 p.464 -177.40 
12.8 2h.5 Li.nnOll6 0.576 -01.44 
17.7 7 5 . ~  o . n o o p ‘  0.688 -76.09 
12.7 2 9 . 4  O.000nU6 n.749 7.49 
12.7 75.2 o.ooon82 0.777 i R . 1 ~  

i7.9 27.7 0.000176 0.796 -1i l .74 
12.9 27.7 0.000172 0.404 -1h7.72 

1 47496 
147496 
147496 
147494 
147511 
14771 1 
1AR547 
149159 
1494PA 
149653 

0.033aO 
o.no715 
O.On669 
0.0061h 
o.on603 
0.00556 
0.00448 
n.00376 
0.00365 
0.00330 

&.?eo 
1 . 0 4 2  
0.094 
0.032 
0.Q44 
0.040 
0.947 
0.049 
0.044 
0.039 

0.07767 
0,77Y‘.? 
0.25977 
0.03107 
0.071 L0 
0.01570 
0 .ilnPlh 
0. n w 5  
~ ‘ . n e 7 i a  
o.nn017 

1 121.1 
2 16.h 
3 16.7 
4 42.1 
5 57.0 
6 73.3 
7 124.7 

127.R 
9 144.1 

1 0  128.7 

n q l F  n f A  6.0435 CM FLOw RATF 1 . O R  G 1 S  Ll l3  TFMP J5.0 W L I l l  

I?.& 75.6 
12.8 27.h 

12.8 27.2 
1P.8 27.A 
12.8 27.4 

i2.b 27.h 

12.e 2A.4 
1P.7 P5.7 

1P.7 25.7 
12.7 7 5 . 4  

0.7713 
r.422 
0.430 
n.4sP 
P.453 

11.6115 
0.719 
0.779 
0 .en9 

147563 
147563 
147563 
147563 
147577 
147772 
14P5R4 
14917P 
149497 
149657 

U.487 0.14057 
1.n37 6.75R97 
l . n l0  O.??Oa7 
0.046 0.n7155 
O.ahn 0.q7155 
0 . 0 6 3  0.r)lbW 
0.063 O.Po9OR 
0.000 0.10917 
0.95U n,nr)7Ga 
0.057 o,nnqno 

1 101.6 
2 16.P 
3 17.7 

6.961 
72.957 
70.736 

7.0h3 
7.093 
1 .‘.33 
0.a2a 
0 . Q h U  
n.337 
n -599 

4 b2.e 
5 57.4 
6 71.7 
7 100.2 
8 117.9 
1 1‘17.5 

16 119.1 

O P I F  D I A  6.0635 C M  FLOw QATF 1 . 0 8  G / S  I T 0  TFMP 25.0 K L I O  QUN NO (I0P 

I 75.7 
2 IR.7 
3 17.7 
4 4 2 . 9  
5 56.7 
6 h4.1 

H 113.6 
U 177.R 

7 in8.q 

I n  120.2 

17.9 
12.Y 
12.9 
12.9 
12.9 
12.8 
12.8 
12.7 
12.7 
12.7 

2R.F 
20.n 
2R.6 
27.0 
27.9 
?7.* 
a h . *  
25.R 
25.4 
25.P 

0.000173 
0.0 110 1 56 
0.000153 
o.ooni’1 
o.1100146 
u.nooi 34 

0.onooRR 
o . o o o n c i  
0.000677 

0.000 117 

-167.09 
-144.96 
-141.02 
-177.10 
-1?9.76 
-111.01 

-54.Rh 
1.09 

‘10.75 
45.41 

I47796 
I47301 
147303 
147306 
147121 
147559 
148465 
l 4QlP2  
149470 
149644 

o.nzqw 
o.00603 
0 .00595 
0.00546 
0.00519 
0 . 0 0 5 0 P  
0.00412 
0.003‘0 
o . n o 3 ~ 2  
o.no311 

4.669 
0.095 
l.nO1 
0.073 
0.050 
0.057 
0.452 
0.954 
U.04R 
0.046 

A T M  cawr 

4.706 
0.714 
o . P ~ R  
0.24R 
0.78R 
0.?89 
0.?89 
0.789 
Q.749 
0.791 

0.07119 
0.17196 
o.?nura 
0 . 0 3 1 0 3  

0.01 R W  
o . n o w n  
o . o n q r h  
0.nn75a 
o . i o m  

0.02277 

WTO PwP 

0.039n2 
0.n7047 
0.07757 
o.o?9?n 
0.0 1699 
0.01331 
0.00qhQ 
0.00944 
O . F n 9 Q O  
o.nn97i 

U T Q  PYQ 

0.03652 
0.13067 
o.ooo?n 
O.fl2924 
O.Ql6ah 
0.n1369 
0 .01039 
o,ni 075 
0 .O 1097 
0.01020 

7.820 
10.137 
17.407 
1.477 
7.099 
1 . 6 4 2  
n. 7Qh 
0.669 
0.314 
0.571 

2.449 
1.551 
2.16* 

OQIF D I P  ;.oh35 CM FLOw R A T E  1.16 G / S  L1Q TEMP 2 4 . 5  K L I O  LRFSS 7.30 R U N  NO 669 

1 1PO.R 
2 18.0 
3 16.5 
4 72.5 
5 29.6 
b 34.7 
7 42.A 
8 43.2 
9 41.8 

10 43.R 

0.000 w 

*****I+* 
*****( Io 
**.(I*** 

P5.55h 
12.481 
4.901 
5.514 
5.000 
5,797 
5.779 

6.50n k 

oll****o 
*Q*I(*U* 
l l* l lY.*O 

24.261 
11 . q k n  

H.919  
$.nu0 
5.06h 
6.496 
5.824 

24.6 
24.q 
24.5 
24.5 
24.5  
24.4 
24.7 
24.1 
24. i  
24.6 

-190.59 
-1?7.05 
-170.76 
-1h9.63 
-1A7.42 
-1hi.8~ 
-165.24 
-124.61 
-110.75 
-175.31 

157484 
157984 
147484 
151884 
i~l‘ln87 
157925 
154080 
154193 
154254 
154284 

0.031R2 
0.00250 
0.00198 
0.00101 
O.OOlRH 
0.00 1R4 
0 -00 170 
0.00159 
0.00153 
0.00151 

5.yh4 
6.579 
-1.049 
2.766 
1.64a 
1 . Z H Q  
0 . ~ 5  
0 . a 3  
o .w 
0.790 

QUN NO h i n  

1 130.5 
P 15.6 
3 16.0 
4 72.5 
5 ?9.R 
6 33.P 
7 40.5 
4 40.6  
9 39.n 

i n  41.1 

L T Q  TEMP 24.4 K L I n  PPFSS 7.30 

-l‘jl.50 157671 0.03195 
-l/2.94 151671 0.00254 
-1’11.63 157671 0.00109 

-1LR.2R 157675 0.00190 
-167.73 153732 0.001Q5 
-116.05 1579b5 0.00171 

-170.50 153671 o . o o 1 w  

-179.39 154134 o.oni6n 
-1?F.51 154225 0.00154 
-116.06 154270 0.0015.2 

ATM CART 

4 . 7 0 2  
0 . 7 8 4  
0.797 
0.788 
0.78R 
0.7H9 
0.789 
0.7A9 
0.790 
0.790 

11.7 24.7 0.000176 e.759 

17.7 2 4 P  0.000158 0.39~3 

17.7 24.7 0.000156 6.456 

12.6 24.4 0.000139 C.450 
12.b 24 .P  0.000j28 0.443 
12.b 26.1 0.000123 0.5Ql 

12.7 24.7 o.oooi59 0.396 

17.7 24.7 o.noois7 0 . 4 0 0  

12.7 24.7 o.noois1 n.416 

i2.b ~ k . 6  n.noo12i 0.510 

4.601 
11.880 
4.11h 
2.779 
1.644 
1.327 
0.960 
0.912 
0.935 
0.dC-P 

IF n i b  i . n r 3 5  CM F L O ~  RATE 1 .  

12.7 26.6 0.00D179 

12.7 25.: n.000162 

12.7 26.0 11.006159 

12.7 26.6  0.000163 

17.1 26.5 0.000161 

I O  TFMP 24.R K L I O  0 

-1Ph.45 351545 
-167.Q 157545 
-1h6.54 157545 
-16q .41  157545 
-1C3.1R 157556 
-157.63 157710 
-160.95 157751 
- 1 ~ 4 . 3 1  157ai9 
-115.44 1*4070 
-111.00 154195 

R U N  NO 611 

1 113.6 
7 15.3 
7 15.6 

U T 9  PUP 14,63h w 

0.14241 *o***,Uu 

0,14596 a*o1ld*1 
0.1  “390 O O O ~ O U U  

0.031”q 26.3R7 
0.01671 11.391 
0.01440 9.767 
O .n l l l e  6.442 
0.0lOr(P 6.735 
0.011hO h.u37 
o.nioa7 6.117 

IRFSS 3 . 3 0  A T M  CAR 

0.03130 4 . 7 3 0  
0.00242 0.769 

0.001QR 0.789 
o . n o 1 ~ 4  0.797 

5.?2? 
12.955 
Q.200 
2.940 
I .599 
I .364  
1.015 
0.900 
0.969 
0.9n0 

4 ? I ; ,  
5 30.0 
6 37.9 
7 3R.7  
8 79.3 
9 37.7 

I F  39 .b  

c 45 



S T 1  TURE WAIL MIXlURE S T A T I C  MIXTURF PUALITV MrXTUPE REVNOLOS STERPAN HEAT FLUX EYP U-T EIPIFOSO tXo/F-T 
NO TEMP SAT TkMP P W s S t l R F  O F N S I T Y  VIP/PIX ENTHALPY NUMRFR PARAMFTER A l  WALL CQFF M-T rOEr *-T CJfF 
- Y  K MM HG C/CM3 - J/R u/CU2 W/tM2-K - 
RUN NO 6f2 ORXP n I A  8.0635 CM 

1 99.6 TP.8 z i . 6  

FLOU RATE 1.16 01s L l O  TFMP 25.0 K L I o  

o.nnoi77 
0 .000161 
0.000~~0 
0.000160 
0.000158 
0.000112 
0.0001 36 
O . O O O i 2 4  
0 000 118 
0.000115 

6.-4!44 
6.421 
6.424 
Q ,476 

6.442 
0.475 

0.430 

6.509 
p.577 
n.536 

-17Fl.06 151712 
-159.47 isirzo 
-i4~.21 151724 
-157.08 151728 
-I”iQ.86 15f753 
-149.33 152019 
-i72.7? 1 5 7 9 ~ 1  
-1i6.13 15’1616 
-1c7.29 I53969 
-1n?*97 154147 

5.197 
14.Oh1l 
9.372 
2.749 
1.551 
1.352 
1.014 
n.y*? 
0.972 
n.9oz 

. .  
i 1510 12.8 2i;i 
3 15.5 12.8 26.0 
4 22.3 12.8 26.9 
5 30.0 12.8 26.9 
6 32.4 I118 26.6 
7 37.8 12.7 25.5 
8 3a.A ]?*7 24.R 
9 36.8 )2.6 24.4 
16 38.6 12.6 24.1 

0.00151 0.?99 0.01123 6.345 
0.00146 0.?90 0.01109 6.972 
0.00144 0.790 0.01119 6.318 

RUN NO 613 ORXF 014 6.0035 CM FLOW RATF 1.10 G/S L I O  TFMP 25.0 K L I O  

0.000164 8.467 -1h6.67 152266 
0.000150 0.444 -1$R,02  157266 
0.000149 0.447 -146.78 152266 
0.000148 6.449 -145.65 15?766 
0.000147 6.454 -1A3.43 157279 
o.oooj42 b.*as -i47.88 i5?457 
0.000)29 0.499 -171.25 i54i9n 
0.000118 6.532 -184.64 153740 
0.000113 6.550 -95.79 154931 
0.000110 0.519 41.37 15A177 

PRFSS 3.30 

0.0205n 
0,00286 
0.00177 
0.00171 
0,08169 
0.00166 
0.00155 
0.00 145 
0.00141 
0.00138 

PRFSS 3.30 

0 . 0 3 4 5 0  
0.00362 
0.002P8 
0.00277 
0.00273 
0.00263 
0.00236 
0.06214 
0.00205 
0.00200 

A T M  CART U T 9  PUP 40.6OP w 

4.764 0.05C94 *OO****  

0.744 0.16761 11*0~*** 

0.297 0.11916 0**00** 

0.789 0.03333 26.2% 
0.78R 0.01756 11.390 
o.?90 0.015qn 9 . ~ 4  
0.290 0.01204 6.744 
0.290 0.0117R b.545 
0.290 0.01261 7.216 
0.290 o.oiim 6,548 

i 8h.n 12.8 
2 14.R 12.8 
3 15.3 12.8 
4 21.4 f2.M 
5 29.2 12.8 
6 31.0 12.8 
7 36.8 12.7 
8 37.3 12.7 
9 35.6 12.6 
16 37.3 12.6 

26.3 
26.3 
2h.3 
21.7 
26.3 
2h.1 
29.3 
24.h 
24.1 
24.2 

6.44? 
13.727 
9.77’) 
8.867 
1.556 
1.393 
1.021 
0.950 
0.985 
0.914 

RUN NO 6 i 4  ORIP 011 6.0635 CM FLOW RATE 1. 

o.oooie8 
0.000) 69 
0.000167 
0.00OJ 66 
0.000163 

0.000140 
O.OOOi27 
0.000121 
0.000118 

0.000157 

10 Q/S 

0.3’10 
5.368 
Q.771 

0.3RO 

e.441 
pa456 
0.510 

0.374 

6.395 

il.522 

L I Q  7CMP 23, 

-2x5.87 
-1a6.96 
-lR5.2? 

-1a0.70 
-173.19 
-1qO.64 
-13R.12 
-1j6.1P 
-110.12 

-1P3.70 

~3 K L I O  

154027 
154927 
154927 
151027 
15402R 
154654 
154157 
154233 
154273 
154293 

ATH CART H T 9  PWR 

4.776 0.03177 
0.500 0.24099 
0.402 0.156R5 

0.789 0.01860 
0.489 0.03304 

0.991 o.ni452 
0.391 0.00999 

Oe‘19I O.nioR2 
0.391 0.00979 

0.391 0.01051 

n.oon w 
.***.(I* 

*ea*.** 
* * * * * *e  
26.P99 
12.117 
8.656 
4.919 
4.766 
5.565 
5.319 

i 147.1 !2.6 

3 15.P 12.4 
2 14.7 12.6 

4 24.4 12.6 
5 33.R 12.6 
6 39,6 i2.6 
7 11.7 12.6 
8 SP.5 12.6 
9 4R.R 12.6 
16 49.R l2tb 

24.7 
24.5 
24.3 
24.3 
24.3 
24.3 
24.? 
24.1 
24.0 
24.6 

4.376 
23.015 
14.947 
‘1. 3 4 9  
1.917 
1.497 
9.969 
0 .*Bo 
0.979 
0.IR7 

b.104 
20.~97 
lR.494 
6.6R7 
7.950 
1.750 
0.869 
n.oqi 
0 * 7P9 
1.131 

FLOW RATF i.16 W S  I 

0.000188 4.326 
6.0001h8 0.365 
0.000166 fi.369 
0.000164 9.373 
0.000161 6.3R1 
0.000!53 Q.402 
0.000133 0.463 

. 1 P  TEMP 23.1 Y L I O  

-2GR.17 154312 
-1PR.64 154312 
-196.37 154312 

-1aO.25 154312 
-170.09 154312 
-139.64 154312 
-1E9.77 154312 
-9’+.11 154312 
-114.99 154312 

-1~4.32 154312 

.IO TEMP 23.1 K L I O  

-266.8? 154029 
-1R7.00 156029 
-194.69 154629 
-1S2.59 154929 
-179.49 156031 
-16R.19 15~n56 

PRFSS 3.30 &TU CART HTR PWQ 0.000 w 

0.03510 4.790 O,r)297O *b**aO* 

0.00472 0.64h 0.371rh oa***o* 
0.00345 0.433 0.19275 * * *e** *  
0.00378 0.530 0.05724 59.017 
0.00368 0.527 o.n?116a 19.3~4 
0.00350 0.528 0,01703 9.163 
0.00364 0.528 0.00899 3.341 
0.00209 0.527 0.n0775 2.618 
0.00253 0.426 0.nn96s 3.659 
0.00248 0.433 0,01442 7.01e 

RUN NO 675 O R I F  DIA 5.0635 C H  

1 157.1 12.6 24.5 
2 14.6 12.6 14.4 
3 15.L 12.6 24.; 
4 20.5 12.6 24.6 
5 31.0 12.b 24.6 
6 43.6 12.6 24.6 
7 71.4 12.6 24.6 
8 80.6 12.6 24.h 
9 68.1 12.6 24.8 

io  69.6 12.6 24.6 

RUN NO b16 09IF DIP.  6.0h3S CM 

1 150.0 12.6 24.3 
2 15.0 12.6 24.3 
3 15.6 12.6 24.7 
4 28.9 12.6 24.7 
5 40.6 12.6 24.3 
6 45.3 12.6 24.7 
7 67.6 12.6 2A.S 
8 71.2 12.6 
9 75.R 12.b 

16 56.7 i 2 . 6  24.6 

RUN NO 617 09IF DIA 6.0635 CH 

12.7 

FLOW RATF 1.10 R/S I 

0.000189 f!.3?8 
0.000!69 0.3b8 
0.000167 6.372 
0.000j65 0.377 
0.00Ojhl 6 3RS 
0.000153 6:465 

PRFSS 3.30 ATM CAP1 

0.03549 4.170 
0.00470 0.6411 
0.00397 0.555 
0.00376 0.532 
0.00369 0.433 
0.00353 0.537 
0.00306 0.5361 
0.00270 0.536 
0.00253 0.S33 
0.00250 0.542 

H T 9  PwR 5.227 w 

O.O318? ***o*** 
0.37541 * O * * o Y *  
O.lR715 * *OW***  

0.0’1270 24.n24 
0.019ne 11.239 

0.00975 3.936 
o.on917 3.557 

0.01641 8.940 

O.OOR44 3.11P 
O.Ol2Pa 5.h17 

6.359 
M.3HLI  
17.WR 
3.367 
7.016 
1.679 
0.929 
0.796 
n.705 
n.%7 

4.76‘.  

3.265 
1,957 
1.611 
0.93’1 
0.822 
n. 151 
n.o?1 

?b.tOb 
1 h.497 

FLOW RATE i.16 O/S 

0.000183 6.363 
0.000165 0.303 
0.000163 0.38~ 
o.oooi611 0.392 
0.000148 0.400 
0.000190 9.470 
0.0001?9 0.482 
0.000114 0.543 

0,OOOlOb 0.592 
n.ooolo7 ~.575 

l ? O  TFWP 73.R It LIn 

-Ir)9.0R 15‘4674 
-1?0.27 15’1674 

-176.92 15‘1674 
-170.85 154678 
-1LO.65 15‘1734 
-l*o.on 1939617 

-99.42 154137 
-!3.16 1S422R 
-75.02 154273 

-i?7.00 153674 

PRFSS 3.30 A T M  CART w a  PUP 14-62) w 

0.03394 4.77R 0.07644 OO(l*l)OU 

0.00437 0.628 O.Phl75 oO*o**o 
0.00378 0.550 0.178~1 (I+*YW* 

0.00359 u.42R 0.07215 23.Q37 
0.003sE 0.529 o.oiYn7 11.127 
0.00337 0.531 o.nifi?i n . 7 0 1  
0.00204 0.531 0.01OP7 4.121 
0.00261 0.532 0.1~97‘1 3.~96 
0.00245 0.430 0.00029 3.624 
0.00241 0.435 0.0119s 5 . b 3 4  

6 41.5 1217 26.7 
7 ht.4 12.6 24.4 
8 67.3 12.6 24.2 
9 (19.6 12.6 26.1 

1 6  57.3 12.6 24.0 
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STA TURE WAILL M I X T I I R E  STATIC.  MIXTURE OUALITY MIXTUPE 9EYhiOLD9 
NO TFMP S A T  TEMP PRESStIRE OFNSITY VAP/MIX ENTHALPI NUMRER 
- K  U MM HG G/CM3 - J/B 

9 U N  NO 618 ORIF D I P  6.0635 CM FLOY RATE 1.16 G/5 L I P  TFMP 24.h K LIO 

I 110.9 12.7 24.9 n.000!75 6.363 -1a9.32 153532 
2 15.3 12.7 24.9 o.no0157 6.4?2 -169.50 157532 
3 15.6 12.7 24.9 0.000?56 0.407 -167.27 153532 

5 40.0 18.7 24.0 o.ooo!si 0.419 - 1 0 1 . i 1  151537 
4 28.4 12.7 24.9 0.000154 6.411 -165.19 153532 

h 43.4 12.7 24.8 0.000144 ll.440 -150.89 151606 
7 6R;4 12.7 24.5 o;oooias i);sni .120;21 is3190 
8 62.8 12.6 24.7 0.000110 11.563 -a9.59 154097 
9 65.9 12.6 24.i o.oooi04 0.595 -73.30 154208 

11 56.7 12.6 24.1 0.00010~ 6.612 -55.15 154263 

RUN NO 619 OOIF D I A  1.0635 CM 

1 93.1 12.7 215.0 
2 15,? 12.7 25.6 
3 16.3 12.7 25.6 
4 34.5 12.7 25.h 
5 39.6 12.7 25.6 
h 41.5 12.7 215.4 
7 67.3 12.7 24.9 
8 61.0 12.7 24.4 
9 62.Y 12.6 24.P 

lo 56.7 12.6 24.i 

RUN NO clrn c 

i 176.0 
2 15.4 
3 16.n 
4 31.9 
5 bb.7 
6 53.0 
7 111.6 
R 96.4 
9 97.4 

16 91.3 

FLOW RATE 1 

0,0001 47 
0.000152 
0.000150 
0.000 1 49 
0 .  no 0146 
0.000139 
o.noo)zo 
o.oo0106 
0.0001 00 
o.aooii97 

l R I F  n:A 6.0635 CM FLOW RATE' 1-18 R / S  

12.1 24.5 0.000198 

12.7 24.4 o.r+00171 

12.7 24.5 0.000176 
12.7 24.0. 0.000173 

12.7 24.5 0,000166 
12.7 24.4 0.000156 
17.6 P4.7 0.000131 
17.6 24.1 0.000113 
12.6 24 0.000105 
12.6 2 4 2  0.000101 

RUN NO 621 O R I F  D I P  F.0635 CM FLOW RATE 

1 123.0 i2.1 14.7 0.000121 
2 15.8 12.1 14.7 0.000110 

4 20.6 12.1 14.7 0.0001Q9 
3 15.4 12.1 14.7 o.ooo!io 
5 26.3 12.1 1 4 . 6  o . o o o i n 8  
6 29.6 12.0 11.4 o.noo1os 
7 35.1 I7.C 13 .9  o.ooonos 

i6 37.5 11.0 13.1 o.noon82 

8 35.3 12.0 13.4 0.000087 
9 34.5 11.9 13.2 0.000QU3 

O.li5 
rj.3515 
(1.361 
c.366 
F.3?5 
0 .400 
0.474 
...ire 
0.517 
0.607 

~ 1 3  G / S  

6.324 
c.357 
n .359 
0.360 
0 . 3 6 3  
0.371 
g.394 

6.435 

0.417 
0.430 

LIP TEMP 22.6 U L I O  

-273.57 1 ~ ~ ~ 8 7  

-1 i in .0~  1 ~ ~ 8 7  
-1a3.17 153890 

- 1 w . 9 n  154083 

-193.36 15?U87 
-190.58 155887 

-170.85 I51927 

-97.05 154196 
-77.43 154757 
-67.62 154207 

L I P  TFVP 23.0 U L I O  

-2i1 .59 166167 
-195.35 165875 
-194.40 166879 
-103.63 166R82 

-1?Rq33 167092 
-177.06 167702 
-165.81) 168502 
-l5?.91 161963 

-1o2.1n 166902 

-1s7.o~ 1 ~ 0 1 9 5  

RUN NO 622 0 9 I F  O I A  6.0635 CM FLOW RATE 1-13 G/S L l O  TEMP 22.6 K L I O  

i 123.0 12.1 14.7 0,000125 6.3i5 -236.17 16bR67 
2 15.2 12.1 14.7 0.000113 6.347 -266.13 106975 
3 15.4 17.1 14.7 0.000113 6.749 -199.21 106179 
4 19.8 12.1 14.7 0.000112 0.351 -191.45 166882 
5 25.9 12.1 14.11 0.000111 Q.3C14 -196.93 l66?02 . 6 29.3 12.:- 14.5 0.0001U7 0.361 -107.20 167092 
7 34.9 12.u 17.0 o.nooq97 p . 3 ~ 4  -1~2.n7 167702 
8 35.0 J2.G 17.4 o.ooonw e.407 -170.96 16~502 

i 6  3n.8 11.9 13.1  o . n o o n ~ 4  0.4~1 - 1 ~ 4 . 3 3  16919s 
9 27.2 11.9 I? ,?  O.tlOO~R6 0,418 -165.86 16,1963 

RUN 

i 
2 
3 
4 
5 
6 
7 
R 
9 

1; 

UO 623 

123.3 
1 4 . ~  
14.9 
19.9 
26.0 
29.3 
34.R 
34.9 
23.7 
28.2 

O R I F  O I A  6.0635 CM 

12.0 13.5 
12.J 13.5 
12.L' 13.q 
12.0 17.5 
12.C I 3 . G  
I2.U 1 3 . 0  
11.9 11.3 
11.9 13.1 
11.9 13.1 
1 l . U  11.4 

FLOW RATE 1 

0.0001 17 
o.oonin6 
o.onoi 06 
0.0001F5 
o.nnoi 04 
0.000!02 
o.ooon95 
n.oooi8q 

o . o o o n w  
0.000?86 

. I3 G / S  

n . 3 i 0  
n.342 
0.344 
n.344 
6.348 

p.379 
n.602 
P.412 
O s A i 4  

0.356 

L I O  TFVP 

- 7 i 9 . 0 4  
.2iI, 14 

-199.94 
-196.1R 
-114.92 
-173.69 

-167.83 

-262'21 
-2;,:44 

- 1 hR. 114 

22.4 K L I n  

161410 
16R410 
161410 
16R410 
111417 
161504 

169132 
160274 
1 h9345 

1 6 ~ 8 6 ~  

STERNAN WEAT FLllX ESO H-T 
PAOAMFTFP AT WALL COFF 

U/CM2 W/CMz-K 

PRESS 3.30 ATM CART HTO PWR 

0.03229 4.400 0.0447R 
0.00403 0.h10 0,21554 
0.00360 0.551 0.10166 

0.00337 0.530 0.01934 
0 . 0 0 3 t 3  0.533 0.01733 
0.002A3 0.532 0.00955 
0.00253 0.533 O.OfO63 
0.00238 0.531 0.00991 
0.00233 0.535 0.01215 

0.00343 0.529 0.03357 

0.03048 
0.00371 
0.00340 
0.00324 
0.00319 
0.00307 
0.00270 
0.00242 
0.00229 
0.00224 

4.446 
0.597 
0.552 
0.T32 
0.532 
0.530 
0.535 
0,936 
0.534 
O.R37 

0.05531 
0.23949 

0.0336 I 
0 0 1913 

0.00979 

0.01067 
0.01277 

0.15649 

0.01863 

0.01109 

PRP5S 3.30 ATM CART HTR PwR 

0 . 0 3 6 6 ~  4.333 0.02619 
0.005@1 0.775 0.~1360 
0.00491 0.065 0 . 1 9 9 ~  
0.00463 0.635 0 . ~ 3 3 0 5  
0.00453 0.6% 0.01991 
0.00427 0.642 0.01592 
0.00360 0.640 0.00646 
0.00312 0.641 0.00765 
0.00201 0.640 0.00754 
0100282 0.642 0.00810 

PRESS 3.29 

0.03215 
0.00217 
0.00157 
0.00151 
0.00150 
0.00147 
0.00 139 
0.00131 
0.001?4 
0.00116 

ATM CART HTR PWR 

3.965 0,03574 
0.295 0.07904 
0.214 0.96345 

0.207 0.01451 
0.208 0.01113 

O.ZO8 0.00890 

0.?07 0.02407 

O.POR 0.009no 

0.203 o.no899 
0.i9l 0.0074~ 

PRF5S 3.29 ATM CART HTR PWR 

0.03263 
0.00221 
0,00159 
0 * 00 153 
0.00192 
0.00 149 
0.00140 
0.00132 
0.00095 
0.00042 

3.909 
0 .P92 
0.210 
0.205 
0 .704  
0.205 
0.205 
0.705 
0. jso 
0.066 

0.03523 
0.09257 
0.0629Q 
0.02649 
0.01467 
0.011n5 
0.00895 
0.008RR 
0.009~4 
0.00353 

PRFSS 3.29 A T M  CART n m  PWR 

0.03363 3.9R9 0.03496 
0.00225 0.292 0.103R9 
o.00161 0.210 0,0714~ 
0.00156 O.PO4 0.0?572 
0.00154 0.704 U.Ol*'l 
o.oni5i 0.305 o.ni1u7 
0.00142 0.705 0.001105 
0.00134 0 . 2 0 5  o . o n ~ q n  
O.POURZ 0.i21 o.nioqo 
0.00007 o . n l i  o.noo7n 

EXP/FPSO FXD/5-T 
r(-T COFC W-T COFF 

26.07~ U 

O*O**** 5.506 
***.*O* $1.047 
v*o*.*o 17.009 
23.817 7.215 
11.020 1.909 
9.308 I .655 
3.652 0.862 
4,349 0.865 
3.934 0.7132 
5.3I5 0.914 

40.620 b 

* * * o w *  6.330 
o***oao 20.341 
1000ow 13.324 
22.932 3.066 
10,941) 1.858 
9,956 1.691 
3.657 0.046 

4:2l5 0.802 
5.595 0.926 

4 416 n.866 

n.ooo 
*O*O*** 3.861 
a**o*e* 28.061 
*ao**oo 19.662 
25.934 3.5?R 

7.163 
8.790 1.972 0.643 1.670 
12.440 

2.644 0.669 

2.583 2.94~ 0.654 0.624 

0.000 w 

*aaao** 4.837 
e**ooat  7.843 
* * * ( IO**  6.201 
79.065 2.452 

9.134 1.513 
7.429 1.231 
5.0b5 0.913 
4.989 0.663 
5.127 0.W1 
4,029 0.708 

23.199 Ti743 
1.560 

8.0bl 1.259 
5.444 0.926 
5.398 

0.924 
7.040 8.336 n.335 

O e O O n  W 

*oa*(1.+(1 4,919 

*oeooa* 22.106 2.789 7.201 

10.501 7.925 . 1.277 1 .bh5 

*****I* 10.497 

5.366 n.937 . 
5.326 0.890 
n.4on I.0ll 
0.4~3 n.067 

--- 
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*. 

S T 4  T11RE WALL MTXTURE S T A T I C  MIXTURE Q U A L ~ T V  MT,XTyae RFVNOLOS JWPMAN MEAT F L l M  EYD U-1 FXP/FPSD CYD/%-T 
NO TEMP S I T  TEMP PRESSiIR)I DFNSITV VAP/MIX EMTYALPY NUMRER PLRAMFTLR AT 'WALL COFF H-T COEF U-7 COEF 
r n  n MM UO G/CM3 - J/R Y/CI42 W/CM?-U - 
RUN NO 624 O R l F  DIA 6.0635 cu FLOW RATE 1.13 w s  LIO TEMP 22.1 Y LIO PRFSS 7.29 ATM CADT HID QWR n.oon c 

1 136.1 12.0 14.6 O.OOO!~+ 6.305 -271.37 167569 0.03404 3.944 0.074~1~ a w * o a a  4.934 
? 14.3 12.0 14.6 0.0001ll c.337 -265.20 167587 0.00232 0.797 0.13079 *).***** 13.771 

4 19.8 12.0 14.P O.OOO]lO 0.741 -2x3.49 167608 0.06160 0.707 0,01671 23.n01,  2.R31 
5 26.0 12.0 13.9 0.000!09 9.3A9 -2x1.97 167647 0.00158 0.707 0.0147? 10.629 1.603 

7 35.1 JI.9 13.0 0.000?94 g.375 -1~7.03 16?480 0.00146 0 . 3 0 ~  0 . 0 0 ~ ~  5.337 0.947 
8 35.3 11.8 12.5 0.000985 9.398 -l?S.86 170527 0.00137 0.307 O.flOFIO7 5.242 0.(/92 

3 14.9 12.0 14.1 o.000111 0.339 -2h.26 167597 0.00165 0.712 0.073nn ***oa** 7.474 

6 29.5 !2.0 13.6 O.OOO!OS 0.352 -100.24 168084 0.0015s 0.708 O . ~ ~ I R R  7.913 1.291 

9 23.0 11.8 12.p 0.000~82 0.498 -121.13 17ii~a O.OOORI o. iZ6  0.01121 8.~23 1.n51 
ii 27.0 11.8 17.1 0.000081 0.410 -170.29 171294 0.00000 0.600 0.00000 9.002 0.000 

RUN NO 625 O R I F  OX& 6.0635 CH FLOW RATF i.13 Q 1 S  L I Q  TEMP 22.11 K L I O  PRFSS 3.29 ATM CART MTO PUR nrOOn W 

i 123.5 f1.9 13.8 0.000117 6.363 -272.76 169369 0.03422 3.936 0.03575 ***a*** 5.057 
2 i3.R 11.9 i3.F o.oooln5 4.335 -216.~9 109385 O.OOIOO 0.242 0.13051 ***o**o 13.270 
3 13.9 11.9 13.0 0.000!05 0.336 -2rT6.15 160393 o.oolW 0.159 0.07827 ***a*** 7,947 
4 17.8 11.9 13.6 0.1001115 8.338 -2i5.58 169401 0.00121 0.i55 0.02612 18.R53 2.752 

0 
- _  
I O  

5 23;l 
6 25.7 

30.2 
30.2 
30.0 
33.3 

-. 
13.6 
12.R 
12.9 
11.9 
I!.? 
11.6 

0.000i04 
0.000101 
0.000&92 
0.000086 
0.000683 
o.ooo68l 

0.3153 
6.300 
0.390 
0.399 

-264.44 
-2Rl -66 
-193.34 
-1R5.03 
-1 ? O m  61 
-178.42 

i60440 
160802 
176935 
17i 768 
177198 
171413 

O.OOl50 
o.ooirR 

0 . 0 0 1 ~ 8  
0.00113 

0.00106 
0.00103 

0.754 

0.155 
0 t 1'55 
0.756 
0.153 

o.is5 
o.ni3ai 
0 ~ 1 1 2 7  

0.0n842 
0.n084-  

0.00857 
0.00710 

8.507 
6 . 4 I V  
4.312 
4.361 
4 . 4 ~  
3.450 

RUN r10 626 O R I F  O I A  6.0635 CM FLOW RATE 1.13 G / S  L l Q  TEMP 22.0 Y L I n  PRESS 3.29 ATM CART HTR PwR 0,000 w 

1 
2 
3 
& 
5 
b 
7 
R 
f0 9 

I2P.R 
13.6 
14.2 
17.9 
ZP.9 
?5.S 
30.1 
30.1 
27.3 
30.7 

12.0 
12.0 
12.u 
12.0 
12.b 
12.n 

11.8 
i;:: 
11.7 

o.noa!zs 
0.000] 13 
0.0001 12 
o.nool12 
0.000110 
0.000106 
0. 000095 
O.OOO(87 
O.OOOQ84 
O.f l000R2  

j .301 
0.333 
E.334 

pn:::: 
0.343 

6.378 
6.386 
0.390 

0.361 

-233.29 
-2A7.57 
-286 114 
-2itA:?U 

-1~6.26 
.IR2.2! 
-1ao.50 

-2ftC1.17 
-2a2.49 
-104.36 

16is8s 
167625 
167645 
167669 
16,727 

176198 
17j454 
172042 
177338 

16~501 

0.03382 
0.00189 
0 .OO 123 
0 8 00 120 
0.00118 
0.00117 
0.00112 
0.00107 
0.00093 
0.00074 

3.871 
0.239 
Oti56 
0.153 
0.152 
0.i53 
0.i53 
0 . j53  
0.136 
0.109 

0 , 0 3 4 9 3  
0.1521 3 
0. 07237 
0.02774 
0.01394 
0.01126 

0.00839 
0.00839 

o.no877 
0.08577 

27.049 
11.543 
8.695 
5.R38 
5.R19 
6.514 
3.9t4 

1 ;499 
1.223 
0,901 
fl.866 
0.866 
0.719 

s.021 
15.4Rb 
7.391 
2.923 
1.517 
1.226 
Q.899 
0.864 
O . W O  
0.584 

RUN UO 638 

1 122.2 
2 13.6 
3 13.8 
4 17.8 
5 23.1 
6 26.9 
7 30.3 

9 21.6 
8 30.3 

io 26.1 

@ R I F  DIP. 6.0635 CM FLOW RATE 1.13 I3/5 L l Q  TEMP 22 

11.9 1q.1, o.nooi18 0.361 -227.91 
11.9 13.1 0.000106 i l .334 -267.48 
11.9 17.1 0.000106 6.335 -266.75 
11.9 17.c 0.000105 9.336 -2615.17 
11.9 1J.n 0.000]04 pa339 -265.06 
11.8 12.5 OsOOOQ99 9.345 -212.3R 
11.7 11.7 010OOflR9 e.362 -104.23 
11.7 11.5 0.000$81 re779 -1B6.12 

11.6 lzuh 0.000876 b.3W -1R1.89 
11.6 10.a o.nooo7r P . w  -1n7.61 

.n Y L I n  

1159118 
169P19 
169268 
160318 
1 69470 
176451 
173260 
177604 
174220 
174530 

PRFSS 3.29 

0 . 0 3 4 5 3  
0.00190 
0 a00125 
0 .00122 
0.001?1 
o.noi!a 
0 .a01 14 
0;00109 
0.00069 
a.nouii 

ATH CART 

3.951 
0.741 
0 . j60  
0.155 
0.i55 
0.i56 
0.156 
0 . i 5 6  
o.>oo 
0.n15 

HTI? PYD 

0.03513 
0.i4004 
0.0R577 
o.o26?4 
0.01379 
O.Olll1 
0.00R37 
O.on837 
o.nlnnn 
0.00107 

0.001) w 

a***. ** 
0**0**1) 

*oa.*o* 
2k.146 
10.a13 

5.512 
5.532 
q.324 
0.7M1 

8.113 

G.152 
14.339 
8.716 

1 .so2 
1.212 
0.847 
0.*66 
0 . q w  
0.1177 

2.772 

RUN NO hP9 O R I F  OIA 6.0635 CM FLOy R A I F  1.13 Q/S L I P  TFMP 22.0 K L I O  PRFSS 3.29 ATM CAD7 HT9 PWQ 0.000 W 

1 122.0 17.3 13.7 o.oooi2s 6.361 -293.34 167921 0 . 0 3 4 ~ 1  3 . 9 4 ~  0.095e9 ******* 5.157 
2 13.4 12.6 13.7 0.000111 0.333 -267.39 l O R O 2 O  0.00190 0.241 0.16679 o** * *Y*  16.933 
3 13.9 12.0 17.A 0.000110 0.335 -2i6.66 lhB0h9 0.001?5 0.150 0.OR3h0 ******e R.503 
6 17.e 12.0 13.15 0*000109 6.336 -256.09 1'51118 0.60122 0.i55 O.o?bqh 24.204 2.%4 
5 23.1 12.0 13.6 0.000108 P.338 -2n4.96 lAB269 0.00120 0.155 O.Ol3Q7 10.P30 1.515 

7 '10.3 11.8 17.2 o.ooojvz 9.307 -294.06 171105 0.00113 0.156 0.00R39 5.4~2 0 .e99 
8 30.2 11.7 11.6 o.ooopa* n.379 -1~5.89 173476 0.001na 0.155 0 . 0 0 ~ 4 2  5.s25 n . w o  
0 20.6 11.7 11.1 0.000061 n.3Ph -102.45 179105 0.00064 O.CV4 0.n1056 L 1 . m  1 .n25 
11 29.6 11.7 11.1 o.oooi7r n . 3 1 ~  -1~1.~7 173621 o.onuoo 0.000 u.oooni 0 .007  n.oni 

h 25.7 11.9 17.1 0.000103 8.944 -263.27 169262 0.00119 0.1.56 0.01125 8.161 1.225 

. _I 
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4 

STA TURF WA1.L HTXTUPE STATIC 
NO TEMP SAT TLMP PQESSllRf 
- I (  K YM HG 

QUY YO 670 O Q I F  O I A  6.0635 CH 

MIXTUPE QUALITY 
i DENSITY VAP/MIX 

G/Clr3 - 
FLOW RATE 1.13 G I s  

MlXTllQE QFYNOLOS STEPMAN HEAT FLtIY E W  H-T 
E~ITHALPY NUHRFR PAOAMFTER AT WALL COFP 
J/n w/CU2 U/f‘rtz-K 

L I P  TFHP 21.9 K L I O  PRESS 3.29 ATM CART HID PWR 

-233.99 169669 0.03454 3;939 0.03565 

-267.90 169916 0.00074 0.093 0.06R39 

-2c6.94 175209 0.00011 0.691 0.01214 
-2;5:4R 171289 0.00071 0.691 0,01015 

-260.3~ 169834 0.00140 0.!77 0.19235 

-2^n7 57 1699914 O.OOUTZ 0.091 0.02273 

-2G0.92 173234 0.000119 0.691 0.00737 
-106.35 174652 0.00067 0.691 0.00767 

-1oz.m 175640 O.OOOA3 0.087 6.00~74 
-10’5.95 l7S309 0.00065 0.690 0.fl075R 

I 1 0  TFMP 21.9 K L I O  PRCSS 3.29 ATM CART MTR PWR 

-294.24 176854 0.03456 3.93R 0.03556 

EXPIFPSO F X P I S - 1  
n-r COEC n-i COEF 

5.143 
19.465 
6.944 
2.374 

1.094 
0.792 

1.304 

0.804 
n.7a6 
0.602 

1 132.4 11.9 1P.9 0.000116 0.700 
2 i2;n i i . 9  1T.a o.oooio5 n.332 
3 13.2 11.9 1z.p o.oooio4 0.333 
4 15.9 11.9 17.7 0.000104 c.334 
5 19.4 11.9 12.5 o.ooOia3 0.335 
6 20.8 11.8 12.1 o.000698 6.339 

o.noo@s b.349 
0.0000a2 n.359 
O.OOOh79 b.364 
0.000077 6.367 

7 24.1 1 1 . 7  t i .? 
R 23.1 11.6 1P.6 
9 23.b 1l.b 1i.3 
16 2h.6 11.6 10.1 

QlJN NO 631 W I F  D I P  i . 0 6 3 5  C M  FLOW RATE 1-13 B/S 

o.no0112 b.sni i 
2 
3 
4 
5 
6 
7 
R 
9 

I C  
.- 

122.4 
12.8 
13.6 
15.6 
19.3 
20.7  
23.9 
23.3 
21.7 
25.0 

1?*7 
12.3 
12.9 
I ? . ?  
12.2 
1 l . R  
i i  .i 
15.5 
IS.? 
lA.1 

5.138 
17.592 
5.450 
2.531) 
1.301 
i.1ni 
0.800 
0.816 
0.810 
0.470 

24.617 
10.796 

5.R33 
6.210 
6.59R 
3.43R 

a.748 
O.ROO888 6.349 

o.ooor-77 0.366 

0 ~ 0 0 0 6 ~ l  Q.359 
O.OOOfi79 p.364 

FLOW RATE 1.13 Q/S 

o.aooiri 8.301 

-ztii.~s 177631 0.00069 0.n91 0.nn745 

-104.a 175403 o.ooo5R 0 . m  0.007~1 
-193.29 175685 0.00064 O.fi61 0.00451 

LTQ TEMP 21.0 K L I o  PRFSS 3.29 ATM CAQT HTP PWQ 

-106.4(! 1741142 0.00067 0.091 0.00779 

QUU YO 6-42 0QIF OIA 6.0635 CM 

1 123.9 11.8 I ? . ,  

0.009 

**o++a*. 
(I***aa* 
*a a a * a 
23. 059 
10.562 
8.722 
5.R2l 
6.207 
6.909 
2.PRO 

-234.15 
-26R.59 
-2in.09 
-237.76 
-2nt.10 
-2?5.94 
-260.R4 
-106.12 
-1w.aO 
-103.0s 

L I P  TFMP 21. 

-234.54 
-2KR.99 
-26n.56 
-2?+.16 

- 2 i 5 . 9 ~  
-2n7.51 

-2kl.32 
-106.h5 
-104.51 
-103.R7 

176982 
17i023 
171043 
17]063 
17 !. 134 
171669 
172956 

0.03447 
0.00141 

0.00072 
0.00071 
0.00071 
0.00069 

177906 0.00067 
174372 0.00054 

o.00074 

174606 0.00034 

3.930 
0.@3 
0.093 
0.691 
0.991 
0.091 
0.591 
0.091 
0.p74 
0.047 

o.o7sn5 
0.17896 
0.07113 
0.0231 6 

0.01 027 
0.00750 
0.007RS 
0.00016 
0.00375 

0.01197 

5.064 
18,131 
7.219 
2 .417  
1 ,287 
1.106 
0 , 8 0 4  
0.821 
0.833 
0.389 

2 12;R ll.8 l?.? 
3 13.1 11.8 I ? . ?  
4 15.7 il.8 I?.? 

o.oooini 6 . 3 3 2  

0.000~00 0.334 

o.oooq97 n.339 

O.OOO! ,OO 0.333 

0.000099 Q.335 

0.000Q90 Q.349 
0.000?84 8.3SP 

0.000n81 0.566 
o.ooop82 E.364 

5 19.4 11.6 12.2 
6 20 .7  11.8 11.0 
7 23.9 11.7 11.3 
a 23.3 11.7 i p . 0  
9 20 7 11.6 1-7.7 
ii 24:3 11.6 16.6 

R U N  YO 633 OQXF O I A  6.0635 CM FLOW RATE 1-13 Q/S 

0.0001nfl o.so0 
n.noo69a n.332 
o.no06Qt  0.333 
o.000697 6.334 
0.000l90 n.335 
0.000693 p.338 
a.oooh8h 0.349 
o.ooo?l8l n.359 
0.000579 F.363 
o.ooon77 8.365 

9 K L I O  LRFSS 3-89 

171R83 0.03458 

171959 0.00074 

172068 0.00072 
173670 0.00671 
174014 0.00069 
175006 O . O O U 6 8  
l754R4 0.00010 
176724 0.00023 

17 i934  0.00143 

1719a4 0.00072 

ATM CAP1 HTQ PVR 

3.934 0.63462 
0.i79 0.1~379 
0.~93 0.06642 
O.n91 0.02337 
0.691 0.01170 

0.091 o.on749 

0.n6U 0.00837 
0,632 0.00270 

O.&qI 0.01027 

0.k91 O.OO7RR 

I 125.6 i i . 8  
? 12.7 11.8 
3 13.2 11.8 
4 15.7 11.8 
5 19.5 11.8 
6 20.6 11.7 
7 P3.9 11.6 
A 23.2 1 l . b  
9 19.7 11.6 

16 23.5 11.6 

5.021 
18.642 
6.758 
2.443 
1.262 
i . i oa  
0.805 

QUY NO 674 OQlP 0 l A  6.0635 Chi 

1 1?5.7 11.9 1z.a 

FLOW RATF 1.13 G/S 

0.000117 (i.ZS9 
n.oooio5 p . 3 ~  
o.oooin5 0.332 
o.onoios  n.273 
o.oooin4 c.334 
o.ooolo~ n.330 
o.ooon94 n.34R 
o.ooorip8 0.358 
o.onofi85 0 . 3 6 3  
o .noon~4  p.364 

FLOW RATF 1.13 01s 

0.000112 0.300 
0.0001n2 o . 7 ~  
0.onoini 0.3~2 
o.oonlei 6.333 
o.ooo!no q.334 
o.ooonv7 0.328 
o.nnon9o 0 . 3 4 ~  
n.nnof85 n . w u  
u.nnonq2 p.363 
u.nnanu1 n.764 

L10 TEMP 21.9 K L I O  PRESS 3.29 A l M  CART t i ls PWQ 

-234.51 160753 0.03461 3.933 6.03457 
-.?IR.~Q 169795 0.00143 0.i79 0.32737 
-2ga.39 160~15 0.00074 0.093 0.077~1 
- 2 : ~  05 160~36 o.00072 n.ii9i 0.02477 
-217.39 16?0n9 o.ooo7z 0.n91 0.01214 

-211.05 1 7 ~ 7 0 7  O:DOUC~ 0.h92 0.00763 
-106.87 i7n67 o.oooca n.n91 o.nnan9 
-1qr.14 177249 0.00~46 0.463 o.no802 
-103.6~ 173490 o.nooi5 0.n20 o.o’flR2 

-2ns:Hl 1’94S9 0 00071 0.692 0.01044 

0.000 w 
l)*O.*.* 

*6a**oe 
aa6.e.a 
24.334 
10.614 
8,714 
5.U28 
6.310 
7.910 
1.436 

0 . 0 0 6  u 
* *a (~a*o  
a*...*a 
a(LaI*** 
23.455 
10.467 
8.662 
s.a24 
6.280 
8.277 
0.~64 

5.014 
23.027 
7.903 

1.317 
1.126 
0.81R 
0.846 
0.899 
O . l @ R  

2.5115 

2 12.7 11.9 1P.R 
3 13.1 11.9 12.A 
4 15.6 11.9 13.R 
5 10.3 11.9 1 2 . R  
6 ?0;6 11.8 1P.5 
7 23.0 11.8 11.9 

23.0 1 1 . 7  1 1 . 6  
9 lR.O 11.) I l . ?  
ii Z2.n 11.7 11.1 

Q U N  YO 63% 

1 IZh.7 
2 12.7 
3 13.2 
4 15.6 

6 ?n.h 
? 33.7 
R 23.n 
0 1R.P 

1; 32.6 

4 19.4 

L I P  TFHP 21.9 K L I O  

-234.59 176811 
- 2 i R . 9 9  l7dR58 
-2 - in .w  irbnno 
-2;~.15 179903 
- 2 i 7 . 4 9  1709R1 
-2A5.93 171558 
-261.21 172R93 
-1Oh.47 173179 
-105.41  114359 
-103.96 174600 

PRFSS 3.29 

0.03464 
0.00144 
O.OOU74 
0.00073 
0.00072 
o.oou72 
0.00070 
0.00068 
0.00044 
0.00009 

A T M  CAQT 

3.937 
o.i#r 
0.694 
0.q9.2 
0.091 
0.692 
0.n92 
0.n92 
o.060 
0.612 

HTQ PwQ 

0.03426 
0.19947 

0.02395 
a.06934 

0.012ns 
0.ni03~ 
0.0076~ 
o.ooun5 

o.no109 
0.0091h 

4.Y76 
30.224 
7.055 
2 . 5 0 t  
1.302 
1.120 
n.nin 
0.842 
0.920 
n.113 

z c49 



STA T I J W  WAIL MlYTUUF 4 T A T l r  H I l T U R f  QUALTTY 
NO TLMR 911 YLMP P P P ~ ~ l l R P  OFNTITV VdPlMIY 
. I  If MH Md G l C M 3  - 
RUN NO 6% 091W 1111 i . 0 6 3 5  C M  FLOW RATE 1-13 W T  

1 125.7 ii.~, 14.9 o.nooiz8 n.3150 
2 1p.n 12,* 1 4 . 3  0 . 0 0 0 1 1 5  n 932 

4 14 .9  l2.0 1 4 . 1  o . o o o i i 4  17.333 
.I 19.5 12.0 14.6 o.oooi12 i . 3 3 5  

7 23.9 11,s 12.4  o .ooon97 n .349 

1 6  22.3 11.7  11.2 o.ooon85 0 . 3 6 4  

3 13 .2  1 n . b  14.1 0 . 0 0 0 1 1 4  $:?a3 

6 20.6 i2 .0  13.4 0 . 0 0 0 l 0 7  8.338 

R 23.T 11.7 11.7 0.000@89 Q . 3 S 9  
9 17.7  1 1 . 7  11.3 0.000(186 2 ,364 

I U N  NO 6 - 7  OQXC O I A  6 . 0 6 3 5  CM FLOW RATE 1.10 G/S 

1 120.1 i 2 . i  i 4 . n  o . 0 0 0 1 1 6  6 . 3 4 3  
15.6 
15.0 
1 7 . 2  
19 .5  
18.8 
2 1 . 4  
20.9 
2 2 . 7  
23.6 

HEAT FLUX EXP H-T FXP/FPSP 
WALL cnw cI-r COEP 

w/cuz */cuz-c - 
ATW CART 

3 .966 
o.ieo 
0.693 
0,993 
0 . 0 9 2  
0 .692 
0 . ? 9 2  
0 .092 
0.656 
0.000 

n w  PWR n,ooo n 
0 . 0 3 4 ~  ***re** 
0,248nn *****bo 
o.0noori *.**+a* 
0.0323R 32.185 
0 . 0 1 2 1 6  10 .354 
0 . Q 1 0 6 2  8 .760 
0 . 0 0 7 o 2  5 . 7 4 0  
O.OORO4 6 . 1 9 4  
0.00933 8 . 5 0 7  
0.00002 0.017 

5 . 0 4 0  
3 5 . 0 4 1  

8.109 
3 .340 
1 . 3 0 6  
1 .140 
0 . 8 1 5  
0.839 
0 . 9 2 9  
0.002 

. ._ 
-2 ir5.04 i o n s 0 2  o .ooo7z 
- 2 6 0 . 3 4  1 7 6 7 3 7  0.00070 
- 1 0 5 . 6 3  172290 0 1 0 0 0 6 8  
-193.66  1 7 3 0 1 3  0.006+1 
-393.36 1 7 3 3 7 6  0.00000 

LIQ TEMP 23.7 K L r n  PRESS 1.30 

-1n6.07  1 6 3 0 0 5  o.00099 
- 2 6 2 . 3 7  169005 0 . 0 3 1 6 5  

-1R5.70 1 6 3 0 0 5  0 .00041 
- 1 R 5 . 4 9  167Q05 0.00038 
-185.OR 1 6 3 0 1 0  0.00039 
-1R4.07 1630UO 0.00039 
- 1 9 1 . 0 7  1 6 3 3 7 2  0.00038 

- 1 ? 6 , 4 6  1 6 1 6 9 7  0 . 0 0 0 3 6  
-175.69  1 6 3 7 5 4  0 .00035 

- 1 p . n ~  1 6 3 5 8 4  0.00037 

ATM CAR7 HTR PwR o.oOn W 

4 . 0 3 3  0 . 0 3 7 3 4  ****e** 
Oaf39 0 . 0 3 9 0 3  O***L** 
0 . 0 5 8  0 . 0 1 9 8 9  *****e* 
0.$54 0 .01040 8.981 
0.054 o .no733 5 . 9 0 3  
O.n5S 0 . 0 0 8 0 6  6 .611 

0 .954 0.00501 3 . 6 6 7  
0 .n52 0 .00445 3 . 1 7 7  

0 .655 0 . 0 0 5 8 4  4 . 4 3 6  
0 .055 0 . 0 0 6 1 3  4 . 7 1 8  

4 .912 
3 .751 
1 -896 

2 
3 
A 

12.1 
12.1 
12.1 
1 2 . 1  
12.1 
12.0 
12.0 
12.0 
12.0 

1 4 . 8  
14.8 
14.R 
14.R 
16.7 
1 4 . 4  
1 4 . 2  

14.1 
14 .1  

0 . 0 0 0 1 0 6  
0 . 0 0 0 1 0 5  
0 .0001 0 5  
0 . 0 0 0 1 0 5  
0 . 0 0 0 1 0 4  
0.000100 
0.000697 
a.noo696 
o.no0095 

6.37s 

6.377 
6 . 3 7 7  
6 .379 

0.392 
(j . 7 9 5  
n.397 

0 .376 

?.3R(i  

11013 
0 . 7 2 7  
0 . 7 9 1  
0 . 5 7 6  
0 . 9 9 6  
0 . 4 8 9  
0 .435 

5 
6 
7 
8 
9 
16 

QUN YO 63R 0 9 I F  011 6 . 0 6 3 5  CH FLOW RATE 1. 16 n/s I 

6 . 3 3 6  
6.309 

fi.370 
e.371 

0.370 

(1.373 
9 , 3 7 9  
n . 3 8 9  
0 . m 9  
6,390 

.IO TEMP 2 3 . 5  K LXO PRFSS 3.90 A T M  CART HTR PWR 0.000 w 

- 2 1 5 . 5 7  1 6 3 9 2 5  0 . 0 3 2 1 5  4 . c 2 0  0,03580 +e***** 4 , 7 9 7  
-1L9.29 l 6 Z 9 2 5  0 . 0 0 1 6 4  0 4 2  0 . 0 4 5 0 3  ****I)** 4.372 
-1RR.91 1 6 2 9 2 5  0 . 0 0 0 4 1  0:;57 0 . 0 2 1 2 9  ***aO*O 2 .053 
-1RR.76 1 6 2 9 2 5  0 . 0 0 0 4 0  0.C55 0 . 0 1 2 5 7  11.080 1.232 
-1RR.29 I 6 2 9 3 1  0.00039 0.054 0 .00764 6 . 1 5 8  0 . 7 6 6  
-1R7.28 1 6 3 0 0 8  0.00039 0 . ~ 5 5  0.00833 6 . w  0.828 
-1R4.2R 1 6 3 3 2 8  0 . 0 0 0 3 9  0.955 0 . 0 0 5 9 4  4 . 4 9 8  0 . 5 9 4  
- 1 n l . 2 7  1 6 3 5 6 2  0.00038 0.955 0 . 0 0 6 3 0  * .a53 0 .620 
- 1 7 9 . 7 3  1 b 3 6 8 6  0 . 0 0 0 3 5  O.nSO 0 . 0 0 5 1 1  3.805 0 . 5 0 3  
- 1 7 9 . 0 9  1 6 3 7 4 9  0.00030 0.043 0 . 0 0 4 1 3  3 . 0 1 9  0 .406 

1 1 2 4 . 4  
i5.2 
14.7  
16 .4  
10.1 
1R.6 
21 .2  
2 0 . 7  

22.5 
P I  .a 

12.1 
12.1 
1 2 . 1  
1 2 . 1  
12.1 
12.1 
12.0 
12.0 
12.0 
12.0 

0 . 0 0 0 1 1 9  
0. 0001 nu 
0 .OOOI 08 
o.oooio8 
0 , 0 0 0 1  07 
0 . 0 0 0 1 n 6  
o .ooolna 
o .noon99 
0.000698 
0 . 0 0 0 6 9 7  

2 
3 
4 
5 
6 
7 a 

i 6  
9 

RUN un 6 9 9  ORIF  O X A  6 .0635 CM FLOW RATE [ . l o  O/S L I Q  TEMP 2 3 . 3  K L l n  PRFSS 3.30 ATM CART HTR PnR 0,000 W 

1 123.7 
14.7 
14.5 
16.1 
18.9 
18.6 
21.2 
20.5 
20.4  
2 1 . 2  

12.1 
12.1 
1.2.1 
12.1 
12.1 
12.1 
12.0 
12.u 
!2.0 
12.n 

0,000!21 
o.nooiio a . 3 6 5  

0.345 

Q . 3 6 7  

6 . 3 7 5  

6 .384 

0 .366 

n.369 

0.381 

0.3R5 

0.332 - 2 8 7 . 6 6  
- 1 0 1 . 3 6  
-190.9R 
-190.77  
- 1 9 0 . 3 6  - 1 R6. 3 6  
-1R3.34 
-1R1.93 
- 1 8 1 . 4 6  

- 1  n 9 . 3 5  

1 6 2 8 4 6  
1 6 2 8 4 6  
1 6 2 1 4 6  
162R46 

1 6 3 9 3 6  
1 6 3 2 8 5  
1 6 3 5 3 9  
1 6 3 6 7 5  
1 6 1 7 4 3  

1 6 2 ~ 5 2  

0 . 0 3 2 5 9  
0 .00165 
O.OOU42 
0.00040 
0 .00040 
0 . 0 0 0 4 0  
0.00039 
0 00039 
0.00030 
0 . 0 0 0 1 6  

4 . 6 2 4  
0 . i 4 2  
0 . 4 5 6  
0 .  p 5 5  
0.n54 
0.655 
0 .655 
0 .n55 
0 .n42 
0.623 

0 . 0 3 6 0 5  

0.0234R 
0.0 1339 
0 .00790 
0.00838 
0.00599 
0.00643 
0 . 0 0 5 0 6  
0 0 0 2 4 6  

0.05391 
*..*I.* 
.*a;*o* 
*44*00*. 

11.239 
6.1758 
6 . 4 8 8  
4 . 2 9 4  
4.6911 
3 . 7 1 4  
1 . 7 5 9  

4 .877 
5 . 2 5 2  
2 . 2 7 7  
I , 3 2 0  
0.791 
0.840 
0 .604 
0 . 6 3 7  
0 . 4 9 8  
0.247 

2 
3 
L 

o;ooo~lo 
0 . 0 0 0 ~ 0 9  
o . o o o i n 9  
o.ooo)o8 
0.000104 
0*000100 
0.000e99 
o.nuOn98 

5 
6 
7 
B 
9 -. 

i n  

RUN uo 6 6 0  naxF OIA 6 . 0 6 9 5  CH FLOW RATF : . l o  GIS LIO TEMP 2 3 . i  K LIO PRESS 3.30 ATM C A R T  HTR PUR 0.001 w 
1 123.4  12.1 14.6 o.noo!2o 0.3~8 - 2 1 9 . 8 4  1 6 3 i 8 5  0 . 0 3 3 6 7  4 . 6 3 1  0 . 0 3 6 2 1  ***e*** 4.949 

4 16 .0  12.1 14.6 0.000108 (1.362 - 1 0 2 . 9 4  1 6 3 1 8 5  0 .00041 0 .655 0 . 0 1 3 7 4  11.201 1 . 3 6 6  

6 18.4 12.n 14.5 O.OOOl07 9 . 3 6 5  -191.52 1 6 9 % 9 0  0 .00040 O.?55 0.0085P 6.46R 0.868 

8 20.6 12.0 13.R O . O O O ~ Y 9  6 . 3 7 7  - 1 8 5 . 5 6  1 6 3 9 9 8  0 . 0 0 0 3 9  0 . 6 5 5  0 . 0 0 6 5 2  4 . 6 2 6  0 . 6 5 2  

1 6  20.5 12.n 13.6 0 . 0 0 0 6 9 6  6.3Pl - 1 1 3 . 8 5  I 6 4 4 4 5  0 . 0 0 0 0 9  0.013 0.00154 1.093 0 . 1 5 3  

2 1 4 . 5  i2.1 1 4 . 6  o.OoO~o9 g.360 -193.53 1 6 7 i 8 5  0 . 0 0 1 6 6  0 . j 4 2  0 . 0 5 7 ~ 4  * * o w * *  5 .676 
3 1 4 . 3  12.1 14.6 o.ooO)o8 (f.3hl -1a3.15 1 6 3 1 0 5  0 . 0 0 0 4 2  0 .057 0 . 1 2 5 4 4  ***o*** 2 . 4 8 6  

5 1P.n 12.1 1 4 . 6  0.000~08 q.363 - 1 a 2 . 5 3  163'192 0.00040 0 . ~ 5 4  0 . 0 o R l 0  6 . 0 3 b  0 . 8 2 4  

7 21.2 12.6 14.1 0 . 0 0 0 ~ 0 2  n.371 -181.55 1 6 7 7 0 0  o.oo040 0 .055 0 . 0 0 5 9 9  4 . 1 5 3  0.609 

9 1 9 . 6  12.0 1 9 . 1  o . 0 0 0 0 9 7  0 . 3 ~ 0  r ~ n 4 . ; ? ~  1 6 4 2 8 6  0.00027 0.p3P 0 ,0050R 3.695 0.502 

Iuu NO 641  nOXF OIA n . 0 6 3 5  CM FLOW I A T F :  1 . l b  R/S LI8 TFHP 2 3 . 0  K L I f l  PRESS 3.30 ATM CART HTQ PWR 0.000 W 

1 I P 3 . 7  I?.? 14.4  O.OOOIIQ 0.324 - 2 i 1 . 6 0  1 6 3 4 4 1  0.03318 4 . 6 0 1  0 . 0 3 5 8 2  - ***e*** 4 .940 
2 14.2  12.11 14.4  o.onoio8 6 , 3 5 7  -105.41  1 6 3 4 4 5  0 . 0 0 1 0 7  o . i l 2  0 .06495 ****o** 6.40R 
3 14.1 12.0 14 .4  o . o o o i n 8  6.358 .1a5.04 1 6 3 4 4 5  0 . 0 0 0 4 2  0 . 6 5 6  o .027na o * o w * *  2 . 6 6 3  
4 15.7 12.G 14.4  o.noo10~ 5.358 - 1 a 6 . 8 3  1 6 3 4 4 5  0.000~1 0.p5S 0 . 0 1 4 8 6  1 3 . 8 8 6  1 , 4 8 6  
s 18.4 12.u 16.4 o .ooojo7 c . 3 5 9  -104.41  1 6 3 4 5 3  0 + 0 0 0 4 1  O,n54 O.ooR59 7 . 3 4 4  0 . 8 7 9  
6 18.3 12.0 I 4 1 2  o . o o o l o 6  n . 3 ~ 1  -103.42  1 6 3 5 7 4  O.OO(141 0.1j55 0 . 0 0 8 6 7  7 . 4 1 9  0.8R3 

H 20.3 12.0 13 .4  o .nooip7 6 .374 -187.42  1 6 4 ~ 4 3  0.00039 0 . ~ 5 5  0 . 0 0 6 5 7  5 . 3 0 4  0 . 6 6 2  
9 18 .9  11 .9  19.7  o . o o o p 5  9 . 3 7 6  - 1 ~ 6 . 2 3  1 6 9 2 3 3  o . 0 0 0 2 6  0 . ~ 3 6  o.00511 4 . 3 0 4  0 . 5 0 7  

1 6  20.3 11.9 13.1 0.000094 0 . 3 7 7  r l R 5 . 9 5  1 6 6 4 2 9  0 . 0 0 0 0 5  O.nO7 0 .000R7 0.700 o . o w  

7 21.0 l2.0 13.7  0 .000161 0 .367 - 1 0 0 . 4 9  1 6 4 1 1 7  0 .00040 0.fl5S 0 . 0 0 6 0 7  4 . 7 9 2  0 .622 



'FTA TUPE WAIL MIXTURE * T I T I C  MIXTUQF: W A L I T Y  MIXTURE REYNOLOt STFRMAN HEAT FLUX EXP H-T E X P l F P S P  EXWS-T 
YO TEMP SAT TEMP PRE9SllRr OFNSITY VAP/MIX ENTHAlPY NUMPFR PARAMETER AT WALL CO€F 4-1 COEF H-T COFF 
- K  K MH HG G/CM3 - J / G  u/cU2 W/CW2-K - 
RUY NO 642 OQtF O I A  6.0635 CM FLOW RATE 1.16 G/5  

i is5.3 12.0 13.0 0.000!16 6.322 

3 14.1 12.0 13.0 0.000105 6.356 
4 15.3 12.0 13.9 0.000105 9.366 
5 18.4 12.0 13.0 0.000105 c.357 
6 18.4 12.0 13.8 o.oo0103 11.319 
7 21.13 12.0 13.5 0.000100 0.366 
R 20.2 11.9 13.8 0.000896 0.372 - _  9 18.4 11.9 13.1 O.OOOfi95 6.375 

2 14.2 12.c 13.0 o.oooin5 6.355 

i n  20.0 11.9 17.: o.aoon94 0,375 

L I Q  TEMP 

-2i2.16 
-106.sn 
-106.12 
-195.91 
-105.50 
-?05.48 
-101.46 

-1R7.14 
-1r6.91 

-18R.43 

22.9 K L l O  

163927 
167927 
163927 
163927 
163933 
164011 
16464\ 
1651 13 
161367 
105493 

PRESS 3.30 

0.03370 
0.00169 
0.00063 
0.00062 
0.00041 
0.00041 
0.00041 

0.00000 

0;oooro 0*00024 

ATM CART HTR PWQ 

4.634 0.03560 

0.657 0,02746 
0.656 0.01680 

0.144 0.06420 

0.n55 o.no843 

0.006 w 
**o*o** 
*..*0.* 
.*e..** 
iS.9R7 
7.267 
7.356 
4.784 
5.389 
4.439 
0.n46 

4.946 
6.367 
2.723 
1 .bo0 
0.878 
0.881 
0.616 
0.bt5 
0.514 
0.0~6 

o . i m  o.Oae63 
O*i55  0.00608 
0.8?55 0.00667 
0.033 0.005l9 
o.noo o.ooooo 

PUN NO 043 O Q I F  O I A  5.0635 CM 

1 132.0 12.1 19.4 
2 15.2 12.1 1'1.4 
3 14.9 12.1 14.6 
4 19.3 12.1 15.4 
5 25.8 12.1 15.6 
6 PB.9 12.1 15.2 
7 34.5 12.1 14.7 
8 34.1 12.0 14.4 _ _  9 33.5 t2.0 14.2 

in 35.7 12.0 16.1 

FLOW RATE i.16 Q/S 

0.000116 6,354 
O.OOOll5 9.356 
0.000115 0.357 
0.00O~lb 6.300 
0.0OOlll 0.368 
0.000101 8.391 

0,000688 6.432 

0.000128 6.3i9 

o.000693 6.4'34 
o.oooii9o n.bt6 

L1Q TEMP 22, 

-277 77 
-106.64 
-105.68 
-104.9! 
-193.40 - 1 e9.63 
-17a.3~ 
-167.17 
-161.76 
- 1 w . 4 1  

87 K L I O  

162448 
102448 
162448 
162448 
162457 
162576 
163069 
169428 
161621 
16'1717 

PRESS 3.30 

0.03432 
0.00224 
0.00155 
0.00151 
0.00149 
0.00146 

0.00130 
0 00 184 
0.001 17 

o.ooiv3 

ATM CAP1 HTR PWR 

4.679 0.03462 
0.295 0.09647 
0.705 0.07476 
0.200 0.02778 
0.199 0.01655 
0.200 0.011~9 
0.~00 0.00892 

0.197 o.nn911 
O m z O O  0.00964 

0.188 0.007Q3 

0.000 b 

10 * 0 0 * 0 

~ O O O * O *  

**01*** 

9.605 
7.786 
4.PR3 
4,9?9 

4.242 

22.041 

5.129 

o r o o n  h 

bOOv*O* 
1v**.o. 
**o*.oo 
i9.2Rl 
8.868 
6.655 
4.447 
4.525 
5.n52 
3.147 

4.774 
9.669 
7.37R 

1.549 
1.264 
0.924 
0.894 
n.BR5 
0.763 

2.~71 

RUN YO 646 O R I F  OIA 6.0635 CM FLOW RATE 1.16 G/S L 1 Q  TEMP 22.6 K L I O  PRESS 3.30 

I 132.8 i2.l 19.1 0.000132 6.317 -2i4.75 162i32 0.03428 
2 15.0 12.1 15.7 0.000119 6.381 -107.73 167136 0.00225 
3 15.0 12.1 14.7 0.000118 9.353 -106.78 167138 0.00155 
4 19.6 12.1 15.7 0.000118 @.355 -196.02 162140 0.00110 
5 P5.8 12.1 15.7 0.000117 0.358 -106.51 162155 0,00149 
6 29.1 12. I 19.9 0.000113 0.366 -I?O,?B 167321 0.00146 
7 34.7 12.1 14.0 0.000]03 0.3fiR -119.62 l629lA 0.00138 
ti 34.6 lZ.0 14.4 0.000~94 6.411 -16R.49 163355 0.00130 
9 3 0  A 17 .0  I*.? 0.000?90 n.422 -162.9~ 163585 O.OOIIO 

i i  33:n 12.~ 14.1 o.noon89 ii.427 -140.74 1 6 ~ 0 0  0.00082 

ATM CAQT 

4.64R 
0 -295 

HTR PWR 

o.nJ35.5 
0.102no 
0.07009 
0.02644 
o.nl446 
0.01113 
o.on~71 
0.00881 
0.00922 
0.00620 

4.734 
10.i?58 
7.097 
2.757 
1.548 
1.253 
n.915 
0.884 
0.885 
0.596 

RUN NO 645 n Q I F  O I A  6.0635 CM FLOW RATE 1. 

i 1a.2 12.1 1q.7 0.000!29 
z 15.0 12.1 1q.3 0.000116 
3 14.8 12.1 l l i .3  0.000116 
4 19.2 12.1 15.3 0.000115 
5 P5.7 12.1 15.7 0.000114 
6 28.7 12.1 15.2 0*000111 
7 34.7 12.1 14.7 0.000102 
8 34.5 12.0 14.4 o.ooon94 
0 29.6 12.(0 14.2 O.OOOfi90 

16 31.8 12.u 14.1 O~OOOORP 

16 G/S L I Q  TEMP 22 

$.ai6 -2i5.23 
is351 -19R.19 
0.353 -197.25 
6.354 -106.4R 
0.357 -104.97 
0.365 -101 e23 

0.410 -16R.89 
fl 021 -163.47 
6:426 -161.44 

6 . 3 9  -1no.05 

.6 Y L I O  PQFSS 3.30 ATM CART 

162528 0.03449 4.Q62 
162528 0.00273 0 ~991 
162528 0.00155 0.204 

162536 0.00149 0.798 
I62648 0.00147 0.199 

163450 0.00130 0.199 
163632 0.00165 0.165 
163722 O.DOOh9 0.109 

162528 0.00151 0.i99 

163112 0.0017R 0.i99 

HTR PYD 

o .  n3499 4.932 
10.06n 
7.467 
2.897 
1.555 
1.279 
0.91Y 
0.8R3 
0,198 
0.531 

..". 
0.099W 
0.07451 
0.n27a5 
0.01*50 

o.ooRRn 
0. 00885 
0.00938 

0.01197 

0.00554 

RUN YO 646 OQIC O I A  

1 130.7 12.1 
2 15.P 12.1 
3 14.7 12.1 
4 19.8 1P.l 
5 25.7 12.1 
6 2R.9 12.1 
7 34.6 11.1 
8 36.3 12.11 
9 20.1 l P . 0  

16 31.3 12.11 

6.0635 CM 

15.7 
15.7 
15.7 
15.7 
15.3 
15.2 
14.7 
14.4 
I&.? 
14.1 

PRESS 3.30 

0.03419 
0.002P5 
0.00157 
0.00151 
0.00149 
0.00147 
0100138 
0.00131 
0.00104 
0.00066 

HTO PwR 

0.033Sl 
0.0929R 
0.n77n4 
0.08573 
0.0 1446 
0.011RO 
0 ,OOR70 
0.n0891 
0.01)950 
0,00578 

0.000 w 

O*O.**Y 

******* 
******* 
1U.017 
8.633 
6.411 
4.197 
4.363 
5.?00 
2.n1* 

4,790 
9.431 
7.731 
?,b99 
1.5h6 
1 .Zk7 
0.921 
0.891 
0.911 
0.517 

RUN NO 667 ORIF O I a  i . n ~ 3 5  cu FLOW RATE i ,  
o . n o o i 3 i  
0.0001 18 
0.0001 18 
0.noo117 
0.0001 16 
0.0001 13 
n.ooolo3 
o.noonw 
o.no0391 
o.noon90 

L v a  TFMP 22.5 Y LIO 

-216.35 167369 
-109.56 162369 
-108.56 162369 
-107.79 162369 
-196.29 162778 
-102.56 162504 
- 1 R l  a 4 3  167025 
-170.32 163406 
-1hS.21 163610 
-163.69 167712 

PRFSS 1.30 

O.il3426 
0.00226 0.00146 

0.00151 
0.00150 
0.00147 
0.00139 
0.00131 
O.OOU93 
0.00041 

ATM CART 

4.606 
0.293 
0.204 
0.i9R 
0.197 
0.198 
0.i98 
0.798 

O.nb4 
0.145 

HTP PwQ 

0 . 0 3 3 4 9  
0.10057 
0.071~10 
0.02569 
0.01444 
0.01173 
0.0bR74 
o.noaea 
0.~098i 
0.0'1377 

0.000 w 

.0**0** 

1) 0 0 Y I) * (I 
(I" (I * 0 * 0 

22.331 
10.611 
7 .9HL 
5.31P 
5.025 
7.nW 
2.534 

1 131.7 
2 15.t' 
3 15.0 
4 19.R 
5 25.8 

. 6 29.0 
7 34.7 
R 34.6 

- _  9 26.8 
i n  29.1 

12.1 - 15.4 
12.1 15.4 
12.1 1q.4 
12.1 15.4 
12.1 lq.4 
12.1 1 4 b - i  
12.1 14.8 
12.J 14.4 
12.0  14.7 
12.0 14.1 

4.711 
1 0 . 1 0 4  
7.214 
7.700 
1.557 
1.263 
n.qa 
n.8w 
11.936 
n. 356 

c5 



MIXTUQF Q U A L I T Y  M l X T U R E  OEVL10LOS 

G/CM3 - J I G  
. OfNSITY VAD/MIK EWTHALPY NLIMFIFR 

FLOW PATF 1.16 G/S L I O  TEMP 22.4 K L l O  

o.nno129 @.'1iz -217.47 162786 
o.nooii6 0.344 -2in.55 162786 
o.oonii5 9.348 -109.61 142787 
0.000115 0.350 -1aa.94 109787 
C . ~ O O ~  14 0.353 -197.33 162797 
O.OOO!~I 0.360 -107.6n 169934 
o.oooino  ?.an3 -1~2.47 1674ilh 
o.noon92 n . w h  - 1 7 1 . 7 f i  l 6 7 ~ ~ 9  

e.aoonW 0.419 -1h4.92 164793 
O.IIOOfiR9 p.6lh -1hO.33 164179 

STFRMAN HEAT FLIIX FXD H-T FXPIFPSO 
PAQAMFTEU A T  UALL CnFF H - 1  rOFc 

W/CUZ W/CU?-U - 
PPFSS 3.30 ATM c b w  HTO PWO 0.oon w 

0.03462 4.021 0.03421 ****go* 

0.00226 0.292 0.10471 oO**oUo 
0.00197 0.?03 0,0P2@6 *oo+aa* 
0.00153 0.199 0.0'1062 27.9aS 

0.0014R 0.199 0.01179 8.010 
0.00191 0.194 0.ni4w id.700 

o.notrn 0.199 0.00~77 5.212 
0.00172 0.199 O . ~ O R R ~  5.41,- 
O.OOUQ\ 0.141 o.nn90h 7.750 
o . n o o 3 ~  0.n53 6.00317 2.179 

DPFSS 7.30 A T M  CALI1 HTR PbiR n.00- k 

FXP/S-T 
'I-I COFF 

S T 4  TURF UA1.L MIXTURF S T A T I r  

- n  K MI( ut 

RUN NO 618 n Q I F  DIP 6.5635 CM 

NO TEMP SAT TtMP PPESSIIRF 

1 129.6 12.1 4.RU2 
lP.652 
11.283 
3.203 
1.57h 
1.274 
0.975 
0.895 

0.306 
n.Qw 

25.7 12.1 
6 2R.9 12.1 14.0 
I 34.7 12.P 14.7 
R 34.b 12.0 17.0 
9 76.2 12.I! 17.7 

11 28.6  12.1 17.6 

FLOW PATE 1 

0. no0 I 31 
0 .0001 in 
o.ooni17 
o.noo116 
o.onniis 
0.000112 
o.ooo)nl 
o . o o n n ~ ~  
o . 0 0 0 ~ 8 ~  
o.noon88 

I 1 0  TFMD 22 

-2irr.m 
-211.25 
-260 rn 3 1  
-1 09.54 
- 1  an .04 
- 1 0 4 . 3 1  
-1R3.19 
-1'2.10 
-1A7 .23  
-1h6.09 

.? L I O  

162627 
162633 
162635 
16263R 
162655 
1hZR31 
16742R 
l b 7 P h 4  
1 6 4 1 5 4  
164387 

I 12R.R 12.1 
2 14.7 11.1 
3 14.5 12.1 
4 1A.Q 12.1 
5 75.7 12.1 
5 29.0 11.1 
7 94.9 1P.n 
R 34.4 12.u 
9 24.7 12.C 

16 21.7 17.1 

4 

15.2 
19.P 
15.7 
15.? 

15.- 
14.4 
1 9 . 9  
13.7 
11.h 

14.2 

0.03514 
0.00227 
0.00158 
0.0015~ 
0.00151 
0.00149 
0 . 0 0 1 ~ 0  
0.00137 
0 . 0 0 u e ~  
0.OOUI R 

4 . 6 5 R  
0.791 
0.204 
u.iv9 
0.198 
0.199 
0.199 
0.199 

O.6?7 
0.731 

0.1'1476 
0.11136 
0 . 0 8 3 ~ 2  
O.n?9?R 
0.01454 
o.ni I 7fi 
u.n0~7? 
o . n n w *  

o.sn173 
6.01077 

****(I.* 

0**0*0(1 

*VO.VO* 

10.603 
7.931 
5.928 
5.332 
7.707 
1.701 

25.93n 

4.9p0 
1 I .w5 

3.flRO 
1 .5RO 
1.276 
0.9?3 
n.892 
0.976 
n.166 

H .445 

CLOY R A T F  1 

o.nooi3* 
0.000120 
0. no0120 
o.noo119 
o.ooni18 
o.ooni15 

u.nuon92 

0.000 1 <I4 
O . I I O O 9 9 6  

U.000691 

22.7 K L I n  

1h22QO 
IW?90 
1 69290 
168290 
102300 
1 hP432 
1628@2 
167314 
167599 
103706 

PPFSS 3 .30  

0.0351R 
0.60227 
0.00199 
0.00153 
0.00192 
O.O@l49 
o.no1ro 
0.130132 
0.00042 
0.00010 

PRESS 7.30 

0.03523 
0.00230 
0.00159 
0.00154 
0.00152 
0.00149 
0.00141 
0.00113 
n.ooo*i 
o.ooona 

PRF5.5 3.30 

0.03573 

12a.0 
14.7 
14.6 
10.5 
7 5 . 6  
2R.A 
34.7 
76.4 
23.7  
27.8 

12.1 
12.1 
12.1 
12.1 
17.1 
12.3 
12*1 
12.u 
17.t1 
12.u 

19.c. 
19.5 
1c.5 
19.9 
15.5 
19.4 
14.R 
10 .4  
14 .2  
14.1 

4.97h 
11.3Rl 
9.4?? 
2.841 
1.594 
1.291 
0.930 
0.899 
1.020 
II. 699 

6 
7 
R 

RUN NO 651 O S l F  n 1 A  A.0639 CM 

1 1 3 1 2  12.1 19.4 
Z 14.6 12.1 15.4 
3 14.6 12.1 15.4 
4 I9.P 12.1 19.4 
5 25.5 12.1 15.4 
6 2R.R 12.1 1 4 . P  
7 34.6 11.1 1 6 . 7  
B 34.P l2.t 14.4 
9 23.4 IZ.', 14.? 

li 26.8  12.31 14.1 

PUN NO fis? ORIF nlA 6.~435 ru 

1 171.R 1P.1 19.4 

FLOW RATE 1.10 0 / 5  

0.000133 b.?n8 
0.000320 n.342 
0.000119 0.344 
o.nooi19 n . 3 4 5  
n.nooiiR 0.348 
n.nooii4 0.756 
o.ono!o4 n.379 
o.noonqh 0.4.01 
u.noof1~3 F.411 
O.fl00092 n.413 

L 1 0  TFMP 22.3 1.19 

-2i9.44 lV44P 
-262.4U l h P 4 4 R  
-211.53 16244R 
-2zO.77 16244R 
-100.27 162457 

-1 i l4 .40  163059 
-177.2y l6742R 

- 1 h 7 . 5 1  103'117 

-105.54 162576 

-1*e.50 16x521 

ATM CAOT HTD PWO 

4.037 0.033sn 

0.703 u.nan73 
0.i9il 0.n2755 
0.197 o.ni607 
o . i v R  u.oI1ea 
0.19~ o.on~70 
O . ] Y t l  O . I O R O 2  
0.125 o.niooo 
O.nl2 O.oflOR? 

0.992 0.116H4 

A T M  CAOT HTQ PWD 

4.n35 0.03371 
0.793 0.12597 
0.903 o.nR29b 
0.j99 0.03015 

0.19~ o. n i i ~ 9  
0.19~ o.nnn75 

0.123 0.nioq7 
0.009 O.OFOSR 

0.197 U.II1467 

Un19R O.OOR91 

ATP CAD1 H I D  PMD 

3.093 o . n w ~ 7  
0 . 9 9 3  0.12414 
0.203 O.OH645 
0.i97 0.~2670 
0.197 0.01477 

0,1911 0.19R 0.01193 O.O(IR@? 
0.79R o.nn8cs 
6 . p ~  o.nil?q 
o.noi o . n n o n ~  

0.000 b 

* *UOOYO 

OW+.*** 

V d V O * ~ : Y  

24.17, 
10.h19 
7.998 
5.260 
5 . 3 1 5  
H.bl0 
0.519 

4.895 
11.958 
P.227 
2.945 
1.682 
1 . p s  
0.034 
0.%4 
1.034 
n.uq 

FLON HATE 1 

0.0001 34 

.IO o/s 
0.7n7 

0.000121 0.361 
0.000120 (l.343 
0.000120 ?.344 

o .onn i i 3  p.355 
n.noo!as 0.378 

0.000092 

0.000119 Q.347 

O.OOOQ97 
O.OOOp93 

22.7 K L I O  

I hP769 
162769 
1fi27h9 
1 62369 
16P378 
167504 
I67025 
1634Il6 
167610 
1h7712 

6.883 
1?.%0 
8.467 
3.193 
I . O n 6  
1.295 
0.937 
n.905 
1.042 
n. U5h 

14.4 15.4 
14.5 Ic.4 
18.7 19.4 
25.5 19.6 
2fl.R 15.7 
34.7 l4.Q 
34.7 16.4 

9 23.3 I & . ?  
1 6  2h.R 12.0 14.1 

RU N  NO 697 ODTF O I L  6.0h35 CU 

1 131.0  1Z.l 19.4 

2 
3 

12.1 
1P.1 
17. 1 
12.1 
12.1 
l?.l 
12.0 
12.L 

0;00271 

0.00155 
0.001*9 

o,on15? 
o.noiso 
n ,  001 71 

o.ooon6 

0.00161 

0.000R1 

L 
5 
6 
7 
R 

0 . 0 0 0  w 

***o*oo 
*.O\)O*U 

******,11 

23.112 
10.71a 
4.029 
5.2H-r 
5.430 
rl.995 
0.447 

4.tllZ 
12.772 

2 . 8 4 7  
a.Hb4 

z 14.9 1 P . l  14.4 
3 16.4 12.1 15.4 
4 19.5 12.1 19.4 

ZA.7 12.1 IS.? 
7 34.5 12.1 1 A . 9  
9 34.0 12.p 14.4 
9 22.6 17. J 16 .9  

1 0  2b.3 12.5 14.1 

5 25.5 12.1 15.4 1.619 
1.304 
0.943 
0.916 
I .nul 
0.60h 

_ _  

C 52 



~ T P  TURE v41 L MlYTURE STATIr  MIXTURE QllALlTY 
h10 TEMP SAT TEMP DREPSllRE OFNSITY vAP/MlX 
- I (  U M M  MG G/CM3 - 
QUY NO 6*4 O D I F  014 d.OK35 CM FLOW RATE i.16 6 / S  

i 133.7  12.1 IS.; 0.000132 6.305 
2 14.5 12.1 IS.! o.nooii9 4.339 
3 14.3 12.1 15.r o.no0118 9.340 
4 19.2 12.1 I T . ?  0.600118 0.342 
5 25.; 12.1 15.n 0.000117 n.345 
6 3R.B 12.1 IA.Q o.onoi13 n . 3 ~ 3  

e 34.0 1 2 . U  14.3 n.ononq6 0.398 
9 22.5 IZ.0 14.1 o.n00@3 6 . 4 p  

I n  26.4 12.U 14.1 0.~o0092 0,4119 

7 34.5 12.U 14.h 0 . 0 0 0 ] 0 6  g.375 

LIC TEMP 22.1 U L l f l  

-2’21 -05 16?766 
-264.27 167766 
-223.33 162766 
-2h2.57 107766 
-2il.07 167772 
-197.34 16’2964 
-1RK.21 167242 

-1iO.X 164664 
-1A9.69 1fi3738 

-175.09 if+3917 

STFWAN 
P494MFTEP - 

PRFSS 3.30 

0.03519 
0.00233 
0 00 160 
0.00155 
0.00153 
0.00151 
0.00142 
0.00133 
0 . 0 0 O ~ P  
0,00000 

HEllT FLIIX EXP U-7 
AT W4LL COFF 
W / C M P  W/CMZ-K 

4 T M  CART UT9 PWQ 

3.992 0.03297 
0.794 0.1229h 
0.703 0.09006 
0.197 0 .087hR 
0.197 O.Ql4hQ 

0.198 O.ObRR1 
0.197 0 . 0 0 R Q R  
Ol.120 0.01162 

0.194 o.niiR5 

o.noo O.OOOOI 

EXD/FPSD 
H-T COFr 

o.oo@ w 

*QO**O(1 

b * Q 0. *(I 

***0(1** 

24.136 
10.700 
7.940 
5.2R2 
5.439 
9.051 
0.007 

EXD,/P-T 
H-T COEF 

4.803 
12.674 
9.227 
2.961 
1.617 
1.302 
0.943 
0.917 
1.086 
0.001 


