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7K L V VH U Y L FH PDQXD O L V GHV L JQHG WR EH XVHG L Q
FRQMXQFWLRQ ZLWK WKH LQVWDOODWLRQ PDQXDO DQG�RU WHFKQLFDO
VXSSR U W PDQXD O S U RY L GHG Z L W K HDFK 3DFNDJHG
*DV�(OHFWULF &RPELQDWLRQ 8QLW�

7KLV 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW UHSUHVHQWV
WKH YHU\ ODWHVW LQ KLJK HIILFLHQF\ JDV IXUQDFH DQG HOHFWULF
FRROLQJ HTXLSPHQW WHFKQRORJ\� &RQVHTXHQWO\� FHUWDLQ
FRQWUROV ZLWKLQ WKH XQLW FRQVLVW RI KLJKO\ VRSKLVWLFDWHG
HOHFWURQLF FRPSRQHQWV ZKLFK DUH QRW XVHU VHUYLFHDEOH�
7KHUHIRUH� LW LV HVVHQWLDO WKDW RQO\ FRPSHWHQW� TXDOLILHG�
VHUYLFH SHUVRQQHO DWWHPSW WR LQVWDOO� VHUYLFH� RU PDLQWDLQ
WKLV SURGXFW�

7K L V 6H U Y L FH PDQXD O ZDV Z U L W W HQ W R DVV L V W W KH
SURIHVVLRQDO +9$& VHUYLFH WHFKQLFLDQ WR TXLFNO\ DQG
DFFXUDWHO\ GLDJQRVH DQG UHSDLU DQ\ PDOIXQFWLRQV RI WKLV
SURGXFW�

7KLV VHUYLFH PDQXDO FRYHUV D YDULHW\ RI GLIIHUHQW PRGHOV�
LQF OXG LQJ ERWK 1DWXUD O *DV PRGH OV DQG /3 *DV

�3URSDQH� PRGHOV� 7KH RYHUDOO RSHUDWLRQ RI DOO RI WKHVH
PRGHOV LV HVVHQWLDOO\ WKH VDPH� ZLWK WKH H[FHSWLRQ RI WKH
GLIIHUHQFHV RI FHUWDLQ FRQWUROV DQG�RU FRPSRQHQWV ZKLFK
PD\ EH XQLTXH WR SDUWLFXODU PRGHO DQG�RU IDPLO\�

7KLV PDQXDO� WKHUHIRUH� ZLOO GHDO ZLWK DOO VXEMHFWV LQ D
JHQHUDO QDWXUH �,�(� DOO WH[W ZLOO SHUWDLQ WR DOO PRGHOV�
XQOHVV WKDW VXEMHFW LV XQLTXH WR D SDUWLFXODU PRGHO RU
IDPLO\� LQ ZKLFK FDVH LW ZLOO EH VR LQGLFDWHG�

7KURXJKRXW WKH PDQXDO UHIHUHQFHV PD\ EH PDGH WR
µ($5/,(5 02'(/6µ DV ZHO O DV µ025( 5(&(17
02'(/6µ� *(1(5$//<� WKH GLVWLQFWLRQ EHWZHHQ WKHVH
WZR JURXSV LV EDVHG RQ D GLIIHUHQFH LQ IDQ FRQWUROV DQG�RU
LJQLWLRQ V\VWHPV XVHG� 7KHVH PD\ QRW EH WKH RQO\
GLIIHUHQFHV� KRZHYHU� DQG WKH GLIIHUHQFHV PD\ YDU\ IURP
PRGHO WR PRGHO ZLWKLQ D SDUWLFXODU IDPLO\ RU VHULHV�

,W ZLOO EH QHFHVVDU\ WKHQ IRU \RX WR DFFXUDWHO\ LGHQWLI\ WKH
XQLW \RX DUH VHUYLFLQJ� VR \RX PD\ EH FHUWDLQ RI D SURSHU
GLDJQRVLV DQG UHSDLU� �6HH 8QLW ,GHQWLILFDWLRQ 3J� � �

7KH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV LQWHQGHG IRU XVH E\ D TXDOLILHG VHUYLFH WHFKQLFLDQ ZKR LV
IDPLOLDU ZLWK WKH VDIHW\ SURFHGXUHV UHTXLUHG LQ LQVWDOODWLRQ DQG UHSDLU DQG ZKR LV HTXLSSHG ZLWK WKH
SURSHU WRROV DQG WHVW LQVWUXPHQWV�

,QVWDOODWLRQ RU UHSDLUV PDGH E\ XQTXDOLILHG SHUVRQV FDQ UHVXOW LQ KD]DUGV VXEMHFWLQJ WKH XQTXDOLILHG
SHUVRQPDNLQJ VXFK UHSDLUV WR WKH ULVN RI LQMXU\ RU HOHFWULFDO VKRFNZKLFK FDQEH VHULRXV� RU HYHQ IDWDO
QRW RQO\ WR WKHP� EXW DOVR WR SHUVRQV EHLQJ VHUYHG E\ WKH HTXLSPHQW�

,I \RX LQVWDOO RUSHUIRUPVHUYLFHRQHTXLSPHQW� \RXPXVWDVVXPH UHVSRQVLELOLW\ IRU DQ\ERGLO\ LQMXU\RU
SURSHUW\ GDPDJH ZKLFK PD\ UHVXOW WR \RX RU RWKHUV� :H ZLOO QRW EH UHVSRQVLEOH IRU DQ\ LQMXU\ RU
SURSHUW\ GDPDJH DULVLQJ IURP LPSURSHU LQVWDOODWLRQ� VHUYLFH� DQG�RU VHUYLFH SURFHGXUHV�
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7KH XQLW·V UDWLQJ SODWH FRQWDLQV LPSRUWDQW LQIRUPDWLRQ IRU
WKH VHUYLFH WHFKQLFLDQ� ,W DOVR OLVWV WKH FRPSOHWH 0RGHO�
0DQXIDFWXULQJ� DQG 6HULDO QXPEHUV� 7KHVH FRPSOHWH
QXPEHUV DUH UHTXLUHG WR REWDLQ FRUUHFW UHSODFHPHQW SDUWV
DV ZHOO DV DFFXUDWH VHUYLFH LQIRUPDWLRQ�

%HIRUH DWWHPSWLQJ DQ\ DGMXVWPHQWV� RU UHSODFLQJ DQ\
FRPSRQHQWV� EH FHUWDLQ WR FKHFN WKH XQLW·V UDWLQJ SODWH
�ORFDWHG RQ WKH VLGH SDQHO� WR REWDLQ WKHVH FRPSOHWH
QXPEHUV� 7KH LOOXVWUDWLRQV EHORZ ZLOO KHOS \RX NQRZ
PRUH DERXW WKH XQLW \RX DUH VHUYLFLQJ�

0RGHO 1XPEHUV %HJLQQLQJ ZLWK µ3*$µ

02'(/ 180%(5 3 * $ $ �� % � .

(/(&75,&$/ &+$5$&7(5,67,&6

352'8&7 )$0,/< .  ��� � ��������

3  6LQJOH 3DFNDJH

%/2:(5 237,216

�  6WDQGDUG 'LUHFW 'ULYH

)8(/ �+HDWLQJ�

*  *DV *$6 +($7 ,1387

%  ������ )  �������

&  ������ *  �������

'(6,*1 6(5,(6 '  ������

&22/,1* &$3$&,7< �120,1$/ %78+�

5(6,'(17,$/ 81,7 ,1',&$725 ��  ����� 7RQ ��  �����
7RQ

$  6WDQGDUG (IILFLHQF\ ��  � 7RQ ��  � 7RQ

%  +LJK (IILFLHQF\ ��  ����� 7RQ ��  � 7RQ

'  8OWUD��+LJK (IILFLHQF\ ��  � 7RQ

0RGHO 1XPEHUV %HJLQQLQJ ZLWK µ*�3µ RU µ*�3µ

02'(/ 180%(5 * � 3 ��� $ � $

352'8&7 7<3(

*  *DV�(OHFWULF +($7 ,1* &$3$&,7< � ,1387 �

6(5,(6 $  ������ '  �������

�  +LJK (IILFLHQF\ %  ������ (  �������

�  6XSHU +LJK (IILFLHQF\ &  ������ )  �������

81,7 ,'(17,),(5

3  3DFNDJH�5HVLGHQWLDO

(/(&75,&$/ &+$5$&7(5,67,&6

3$&.$*( 	 &200(5&,$/ &22/,1* &$3$&,7< &2'( 3+$6( &<&/( 92/76

���  � 7RQ ���  ����� 7RQ � � �� �������

���  ����� 7RQ ���  � 7RQ � � �� �������

���  � 7RQ ���  � 7RQ

6$/(6 &2'(
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0RGHO 1XPEHUV %HJLQQLQJ :LWK µ3*0µ

3 * 0 ( �� * ��� �

3$&.$*( 5(9,6,21 &2'(

*$6

08/7,�326,7,21

'(6,*1 6(5,(6 &$3$&,7< � +($7,1*

&$3$&,7< � &22/,1* ���  ������ ���  �������

��  � 721 ��  � ��� 721 ���  ������ ���  �������

��  � ��� 721 ��  � 721 ���  ������ ���  ������

��  � 721 ��  � 721 ���  ������

92/7$*( *  �������9 � 3+$6(

+ ������� 9 � 3+$6(

&RPSRQHQW /RFDWLRQV)LJXUH �

&RPSUHVVRU

&RQGHQVHU )DQ

&RPEXVWLRQ $LU %ORZHU

7KLV LOOXVWUDWLRQ LV IRU GHPRQVWUDWLRQ RQO\� 7KH H[DFW VL]H RU SRVLWLRQ RI
VRPH SDUWV PD\ QRW EH WKH VDPH RQ DOO XQLWV�

*DV 9DOYH

%XUQHU &RPSDUWPHQW
$FFHVV 3DQHO

,QGRRU %ORZHU
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7KH KLJK HIILFLHQF\ DQG ORZ SURILOH RI WKLV 3DFNDJHG
*DV�(OHFWULF 8QLW KDYH EHHQ REWDLQHG XVLQJ GHVLJQ
WHFKQLTXHV QRW W\SLFDO RI WUDGLWLRQDO IXUQDFH GHVLJQV� $
EULHI GHVFULSWLRQ RI WKHVH QHZ GHVLJQ WHFKQLTXHV DQG WKH
SXUSRVH WKH\ VHUYH IROORZV�

�� 7KH UHODWLYHO\ ORZ KHLJKW RI WKH XQLW FRXSOHG ZLWK WKH
UHODWLYHO\ KLJK HIILFLHQF\ RI PRVW PRGHOV UHTXLUHV
PDLQWDLQLQJ WKH VXUIDFH DUHD RI WKH KHDW H[FKDQJHU�
DQG \HW PLQLPL]LQJ WKH RYHUDOO VL]H�

7KH GHVLJQ UHTXLUHG WR DFKLHYH WKHVH UHVXOWV LV WKH
µ7XEXODU µ GHVLJQ� ZKHUHLQ WKH IOXH JDVVHV PXVW
IROORZ D KRUL]RQWDO µ8µ VKDSHG SDVVDJH WKURXJK WKH
KHDW H[FKDQJHU� UDWKHU WKDQ VLPSO\ ULVH WR WKH WRS RI
WKH KHDW H[FKDQJHU YLD FRQYHFWLRQ�

7K LV KRU L]RQWD O µ8µ SDWK LV UHV LV W L YH WR QRUPDO
FRQYHFWLYH IORZ� DQG UHTXLUHV WKDW D SDUWLDO YDFXXP
EH FUHDWHG DW WKH RXWOHW RI WKH KHDW H[FKDQJHU WR
PDLQWDLQ WKH IORZ RI IOXH SURGXFWV WKURXJK WKH KHDW
H[FKDQJHU�

�� 7KH 7XEXODU KHDW H[FKDQJHU GHVLJQ GRHV QRW OHQG
LWVHOI ZHOO WR WKH ULEERQ W\SH� RU VORWWHG SRUW W\SH
EXUQHU IRXQG LQ PRUH WUDGLWLRQDO GHVLJQ IXUQDFHV IRU
WKH IROORZLQJ UHDVRQV�

$� 7KH VHFRQGDU\ FRPEXVWLRQ DLU IORZV DW ULJKW
DQJOHV WR WKH EXUQHU IODPH� PDNLQJ LW OLNHO\ WR
µSXOOµ WKH IODPH RII D ULEERQ RU VORWWHG SRUW W\SH
EXUQHU�

%� 7KH IODPH µKHLJKWµ RI D ULEERQ RU VORWWHG SRUW W\SH
EXUQHU ZRXOG PDNH LW GLIILFXOW �LI QRW LPSRVVLEOH�
WR SUHYHQW LPSLQJHPHQW RI WKH IODPH RQ WKH KHDW
H[FKDQJHU VXUIDFHV ZKLOH PDLQWDLQLQJ WKH ORZ
SURILOH KHDW H[FKDQJHU�

)RU WKHVH UHDVRQV� DQ µ,16+27µ W\SH EXUQHU LV XVHG LQ
WKLV VHULHV� 7KH LQVKRW EXUQHU �DOVR FDOOHG D µMHWµ EXUQHU�
I L UHV D I ODPH VW UD LJK W RXW L WV HQG� 7K LV EXUQHU LV
VSHFLI LFDO O\ GHVLJQHG WR I L UH LQWR D WXEH VW\OH KHDW
H[FKDQJHU� PDNLQJ LW DQ LGHDO DSSOLFDWLRQ�

�� 7R RYHUFRPH WKH UHVLVWDQFH WR FRQYHFWLYH IORZ RI WKH
KRUL]RQWDO µ8µ WXEXODU KHDW H[FKDQJHU UHTXLUHV WKH
XVH RI DQ ,QGXFHG 'UDI W &RPEXVW LRQ % ORZHU
$VVHPEO\�

�� 7KH &RPEXVWLRQ %ORZHU $VVHPEO\ LV PRXQWHG RQ WKH
RXWOHW VLGH RI WKH KHDW H[FKDQJHU� 7KLV EORZHU
FUHDWHV D SDUWLDO YDFXXP �QHJDWLYH SUHVVXUH� ZLWKLQ
WKH KHDW H[FKDQJHU GUDZLQJ WKH IOXH SURGXFWV RXW RI
WKH XQLW�

�� $ SUHVVXUH VZLWFK �$LU 3URYLQJ 6ZLWFK� LV XVHG DV D
VDIHW\ GHYLFH WKDW SUHYHQWV WKH LJQLWLRQ V\VWHP IURP
ILULQJ WKH XQLW XQWLO LW VHQVHV WKDW D SURSHU GUDIW KDV
EHHQ HVWDEOLVKHG WKURXJK WKH KHDW H[FKDQJHU�

6(48(1&( 2) 23(5$7,21 � +($7,1*

5HIHU WR WKH DSSURSULDWH ,JQLWLRQ FRQWURO VHFWLRQ IRU XQLW
\RX DUH VHUYLFLQJ

(/(&75,&$/ 6833/<

6833/< &,5&8,7

7KH XQLW FDQQRW EH H[SHFWHG WR RSHUDWH FRUUHFWO\ XQOHVV LW
LV SURSHUO\ FRQQHFWHG �ZLUHG� WR DQ DGHTXDWHO\ VL]HG
VLQJOH EUDQFK FLUFXLW� &KHFN WKH 7HFKQLFDO 'DWD 6HFWLRQ
RI WKLV PDQXDO WR GHWHUPLQH LI \RXU FLUFXLW LV DGHTXDWHO\
VL]HG�

(OHFWULFDO VKRFN KD]DUG�

7XUQ 2)) HOHFWULF SRZHU DW IXVH ER[ RU VHUYLFH
SDQHO EHIRUH PDNLQJ DQ\ HOHFWULFDO FRQQHF�
WLRQVDQGHQVXUHDSURSHUJURXQGFRQQHFWLRQLV
PDGH EHIRUH FRQQHFWLQJ OLQH YROWDJH�

)DLOXUH WR GR VR FDQ UHVXOW LQ SURSHUW\ GDPDJH�
SHUVRQDO LQMXU\ DQG�RU GHDWK�
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6XSSO\ YROWDJH WR WKH XQLW VKRXOG EH D QRPLQDO ��� YROWV�
,W 0867 EH EHWZHHQ ��� YROWV DQG ��� YROWV� 6XSSO\
YROWDJH WR WKH XQLW VKRXOG EH FKHFNHG :,7+ 7+( 81,7 ,1
23(5$7,21� 9ROWDJH UHDGLQJV RXWVLGH WKH VSHFLILHG
UDQJH FDQ EH H[SHFWHG WR FDXVH RSHUDWLQJ SUREOHPV�
7KHLU FDXVH 0867 EH LQYHVWLJDWHG DQG FRUUHFWHG�

(/(&75,&$/ *5281'

*URXQGLQJ RI WKH HOHFWULFDO VXSSO\ WR $// 81,76 ,6
5(48,5(' IRU VDIHW\ UHDVRQV�

&21752/ �/2:� 92/7$*(

7KH &RQWURO �/RZ� 9ROWDJH WUDQVIRUPHU RQ PRVW PRGHOV LV
HTXLSSHG ZLWK WZR ��� 3ULPDU\ 9ROWDJH WDSV� ,Q RUGHU WR
LQVXUH SURSHU XQLW RSHUDWLRQ WKH WUDQVIRUPHU VHFRQGDU\
RXWSXW PXVW EH PDLQWDLQHG DW D QRPLQDO �� 9ROWV�
&RQQHFWLQJ WKH SULPDU\ �VXSSO\� ZLUH �QRUPDOO\ EODFN LQ
FRORU� WR WKH WDS �,�(� ��� RU ��� 9ROWV� WKDW PRVW FORVHO\
PDWFKHV WKH 0($685(' VXSSO\ YROWDJH ZLOO LQVXUH
SURSHU WUDQVIRUPHU VHFRQGDU\ RXWSXW LV PDLQWDLQHG�

(OHFWULFDO &RQQHFWLRQV)LJXUH �

3ULPDU\ 9ROWDJH 7DSV

�������9� ��+]�

&21752/ %2;

*

*5281'(' 1(875$/

/�/�

1
(
8
7�

7�

7�

&RQWDFWRU

*$6 6833/<

$Q DGHTXDWHO\ VL]HG JDV VXSSO\ WR WKH XQLW LV UHTXLUHG IRU
SURSHU RSHUDWLRQ� *DV SLSLQJ ZKLFK LV XQGHUVL]HG ZLOO QRW
SURYLGH VXIILFLHQW FDSDFLW\ IRU SURSHU RSHUDWLRQ� 3LSLQJ
VKRXOG EH VL]HG LQ DFFRUGDQFH ZLWK DFFHSWHG LQGXVWU\
VWDQGDUGV�

1$785$/ *$6

,QOHW SUHVVXUH WR WKH XQLW VKRXOG EH FKHFNHG �DW WKH JDV
YDOYH� ZLWK $// 27+(5 *$6 ),5(' $33/,$1&(6
23(5$7,1*� ,QOHW SUHVVXUH WR WKH XQLW XQGHU WKHVH
FRQGLWLRQV 0867 EH D PLQLPXP RI ��� LQ� :�&� ,I WKH
LQ OH W S UHVVXUH LV OHVV � L W PD\ EH DQ LQG LFD W LRQ RI
XQGHUVL]HG SLSLQJ RU UHJXODWRU SUREOHPV�

/� 3� *$6

,QOHW SUHVVXUH WR WKH XQLW VKRXOG EH FKHFNHG LQ WKH VDPH
PDQQHU DV IRU 1DWXUDO JDV� KRZHYHU� ZLWK /�3� *DV� WKH
LQOHW SUHVVXUH 0867 EH D PLQLPXP RI �� LQ� :�&� ,I WKLV
FDQQRW EH REWDLQHG� SUREOHPV DUH LQGLFDWHG LQ HLWKHU WKH
UHJXODWRU RU SLSH VL]LQJ�

0LQLPXP ����:�&� ����� 3D� ��� :�&� ����� 3D�

,QOHW

�� :�&� ����� 3D� ��� :�&� ����� 3D�

0D[LPXP ��� :�&� ����� 3D� ��� :�&� ����� 3D�

,QOHW

���� :�&� ���� 3D� ��� :�&� ����� 3D�

)LJXUH � *DV 3UHVVXUHV

1DWXUDO *DV /3 *DV

5HFRPPHQGHG

,QOHW

0DQLIROG
3UHVVXUH

&+(&.,1* ,1387 �),5,1*� 5$7(

2QFH LW KDV EHHQ GHWHUPLQHG WKDW WKH JDV VXSSO\ �LQOHW�
SUHVVXUH LV FRUUHFW WR WKH XQLW� LW LV QHFHVVDU\ WR FKHFN WKH
LQSXW �ILULQJ� UDWH� 7KLV FDQ EH GRQH LQ WZR ��� ZD\V� )LUVW
�WKH SUHIHUUHG PHWKRG� E\ FKHFNLQJ DQG DGMXVWLQJ �DV
QHFHVVDU\� WKH PDQLIROG SUHVVXUH� 7KH VHFRQG ZD\ LV WR
µ&ORFNµ WKH JDV PHWHU �RQ 1DWXUDO *DV 0RGHOV��
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)LUH RU H[SORVLRQ KD]DUG�

7XUQ 2)) JDV DW VKXW RII EHIRUH FRQQHFWLQJ 8�
WXEH PDQRPHWHU�

)DLOXUH WR WXUQ 2)) JDV DW VKXW RII EHIRUH FRQ�
QHFWLQJ 8�WXEH PDQRPHWHU FDQ UHVXOW LQ SHU�
VRQDO LQMXU\ DQG�RU GHDWK�

&+(&.,1* 0$1,)2/' 35(6685(

�� &RQQHFW D 8�WXEH PDQRPHWHU RU 0DJQHKHOLF JDXJH
����� LQ� :�&� UDQJH� WR WKH SUHVVXUH WDS RQ WKH
µ287/(7µ VLGH RI WKH JDV YDOYH�

)LJXUH � *DV 3UHVVXUH 7HVWLQJ 'HYLFHV

Pressure Connections

Typical "U" Tube
Manometer

0

1

1

2

2

3

3

0$*1(+(/,&
0$;� 35(6685( �� 36,*

�

� ��

��

,1&+(6 2) :$7(5

�� 7XUQ JDV µ21µ � ILUH WKH XQLW� DQG UHPRYH DGMXVWPHQW
FRYHU �VFUHZ�FDS��

�� 7XUQ DGMXVWPHQW VFUHZ FORFNZLVH �,1� WR ,1&5($6(
S UHVVX UH � DQG FRXQ WH U F O R FNZ L VH �287� W R
'(&5($6( SUHVVXUH�

)LJXUH � 7\SLFDO *DV 9DOYH

WARNING
Explosion Hazard.

Serious injory or death

can result.
Read instructions before

operating valve.

Never use tools to

operate valve . Do not

disassemble valve. call a

qualified service technician

if the appliance does not

function properly.

Honeywell

CONTROL

IGNITER

OFF ON

25-50-06

,1/(7

287/(73LORW $GMXVWPHQW
�XQGHU FDS VFUHZ�

3LORW
2XWOHW

:LULQJ
7HUPLQDOV

2XWOHW 3UHVVXUH 7DS
&RQQHFW PDQRPHWHU KHUH WR
FKHFN RXWOHW SUHVVXUH�

,QOHW 3UHVVXUH 7DS �+LGGHQ�
&RQQHFW PDQRPHWHU KHUH WR
FKHFN LQOHW SUHVVXUH�

�� 6HW PDQLIROG SUHVVXUH WR ��� LQ� :�&� IRU 1DWXUDO *DV�
DQG WR �� LQ� :�&� IRU /�3� *DV�

�� )RU XQLWV DERYH ����� )W�� LQVXUH WKDW RULILFH VL]H KDV
EHHQ FKDQJHG �SHU 1DW LRQD O )XH O *DV &RGH �
$SSHQGL[ µ)µ� LI JDV VXSSO\ KDV QRW DOUHDG\ EHHQ
GH�UDWHG IRU DOWLWXGH E\ WKH JDV VXSSOLHU�

µ&/2&.,1*µ *$6 0(7(5 �1$785$/ *$6�

�� &KHFN ZLWK JDV VXSSOLHU WR REWDLQ $&78$/ %78
FRQWHQW RI JDV�

�� 7XUQ µ2))µ JDV VXSSO\ WR $// RWKHU JDV DSSOLDQFHV�

�� 7LPH KRZ PDQ\ VHFRQGV LW WDNHV WKH VPDO OHVW
�QRUPDOO\ � FIK� GLDO RQ WKH JDV PHWHU WR PDNH RQH
FRPSOHWH UHYROXWLRQ�

([DPSOH

1DWXUDO *DV
%78 &RQWHQW

1R� RI 6HFRQGV
3HU +RXU

7LPH 3HU &XELF
)RRW LQ 6HFRQGV

%78 3HU
+RXU

����� ����� �� ������

����� [ �����   ��  ������ %78+

�� &DOFXODWH LQSXW UDWH E\ XVLQJ $&78$/ %78 FRQWHQW RI
JDV LQ IRUPXOD VKRZQ LQ H[DPSOH�
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%851(56

)LJXUH � 0DLQ %XUQHUV

7XUEXODWRU ZLOO JORZ
RUDQJH ZKHQ KRW�

)ODPH VKRXOG EH
VWDEOH DQG VROLG EOXH�

%XUQHUV XVHG LQ WKLV VHULHV RI XQLW DUH RI WKH µ,16+27µ
W\SH� 7KHLU RSHUDWLRQ FDQ EH FRPSDUHG WR WKDW RI D WRUFK
VLQFH WKH\ SURGXFH D KDUG� VKDUS� VRPHZKDW QRLV\
IODPH� 3URSHU DGMXVWPHQW RI WKH JDV �PDQLIROG� SUHVVXUH
LV HVVHQWLDO� WR LQVXUH WKDW WKH EXUQHUV DUH RSHUDWLQJ
SURSHUO\� DQG DW WKHLU GHVLJQ QRLVH OHYHO�

7KH EXUQHUV XVHG LQ WKLV VHULHV $5( 127 (48,33('
:,7+ $,5 6+877(56� DV QRQH DUH UHTXLUHG� 3URSHU
RSHUDWLRQ �IODPH FKDUDFWHULVWLFV� LV REWDLQHG E\ LQVXULQJ
WKDW WKH RULILFH VL]H� DQG PDQLIROG SUHVVXUH DUH FRUUHFW IRU
WKH IXHO EHLQJ XVHG DQG WKH DOWLWXGH RI WKH LQVWDOODWLRQ�

7XUEXODWRUV DUH IRXQG LQVLGH WKH WXEH RI HDFK VHFWLRQ RI
WKH KHDW H[FKDQJHU RI $// 1DWXUDO *DV XQLWV� 2Q HDUOLHU
XQLWV� LW ZDV QHFHVVDU\ WR UHPRYH WKHVH WXUEXODWRUV ZKHQ
FRQYHUWLQJ WR /3 JDV VLQFH WKH\ ZRXOG QRW ZLWKVWDQG WKH
KLJKHU WHPSHUDWXUH DVVRFLDWHG ZLWK /3� :LWK
LPSURYHPHQWV LQ WXUEXODWRU WHFKQRORJ\� KRZHYHU� PRUH
UHFHQW XQLWV FRQYHUWHG WR /3 ZLOO EH HTXLSSHG ZLWK
WXUEXODWRUV� 'XULQJ EXUQHU RSHUDWLRQ� LW LV QRUPDO IRU WKH
WXUEXODWRUV WR JORZ RUDQJH�

&+(&.,1* 7(03(5$785( 5,6(

7KH XQLW LV GHVLJQHG WR RSHUDWH ZLWKLQ D FHUWDLQ VSHFLILHG
UDQJH RI WHPSHUDWXUH ULVH�

2SHUDWLQJ WKH XQLW RXWVLGH WKH VSHFLILHG UDQJH PD\ UHVXOW
LQ ORZHU HIILFLHQF\ DQG�RU FRPIRUW OHYHOV� DV ZHOO DV
SUHPDWXUH FRPEXVWLRQ FRPSRQHQW IDLOXUHV�

6LPSO\ VWDWHG� WKH WHPSHUDWXUH ULVH WKURXJK WKH XQLW LV WKH
GLIIHUHQFH LQ WHPSHUDWXUH EHWZHHQ WKH UHWXUQ DLU� DQG WKH
VXSSO\ DLU�

127(� %()25( &+(&.,1* 7(03(5$785( 5,6( %(
&(57$ ,1 7+$7 0$1,)2/' 35(6685( ,6
3523(5/< $'-867('

7HPSHUD WXUH 5LVH FDQ EH FKHFNHG E\ S ODF LQJ D
WKHUPRPHWHU LQ WKH UHWXUQ DLU GXFW DV FORVH WR WKH XQLW DV
SRVVLEOH� 3ODFH D VHFRQG WKHUPRPHWHU LQ WKH VXSSO\ GXFW
DW OHDVW WZR ��� IHHW DZD\ IURP WKH XQLW� �7KLV ZLOO SUHYHQW
DQ\ IDOVH UHDGLQJV FDXVHG E\ UDGLDWLRQ IURP WKH XQLW KHDW
H[FKDQJHU� 0DNH VXUH WKDW WKH ),/7(5 ,6 &/($1 DQG
WKDW $// 5(*,67(56 $1'�25 '$03(56 $5( 23(1�

2SH UD W H W KH XQ L W I R U �� P LQX W HV EH IR UH W DN L QJ
W HPSH UD W X U H U HDG L QJV � 6XE W U DF W W KH UH W X U Q D L U
WHPSHUDWXUH IURP WKH VXSSO\ DLU WHPSHUDWXUH� 7KH UHVXOW
LV WKH WHPSHUDWXUH ULVH� &RPSDUH ZLWK WKH DOORZDEOH ULVH
OLVWHG IRU WKH PRGHO �VL]H� \RX DUH FKHFNLQJ�

)LJXUH � &KHFNLQJ 7HPSHUDWXUH 5LVH

��������

7KHUPRPHWHU�
6XSSO\ $LU 7HPS�

7KHUPRPHWHU�
5HWXUQ $LU
7HPS�

,I WKH ULVH LV QRW ZLWKLQ WKH VSHFLILHG UDQJH� LW ZLOO EH
QHFHVVDU\ WR FKDQJH WKH KHDWLQJ EORZHU VSHHG� ,I WKH
ULVH LV WRR KLJK� LW ZLOO EH QHFHVVDU\ WR LQFUHDVH WKH
EORZHU VSHHG� ,I WKH ULVH LV WRR ORZ� LW ZLOO EH QHFHVVDU\
WR UHGXFH WKH EORZHU VSHHG�
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+,*+ $/7,78'( 23(5$7,21

7KLV VHULHV RI XQLW LV GHVLJQHG WR RSHUDWH LQ WKH PDMRULW\
RI WKH FRXQWU\ ZLWKRXW DQ\ PRGLILFDWLRQV� %HJLQQLQJ DW
DOWLWXGHV RI ����� )W� DERYH VHD OHYHO� KRZHYHU� FHUWDLQ
PHDVXUHV QHHG WR EH WDNHQ WR LQVXUH FRQWLQXHG� VDIH�
UHOLDEOH RSHUDWLRQ� )RU H[DPSOH� XQLWV PXVW EH GH�UDWHG
IRU DOWLWXGH �E\ FKDQJLQJ RULILFH VL]H� EDVHG XSRQ WKH %WX
FRQWHQW RI WKH JDV EHLQJ VXSSOLHG� DQG LQVWDOOHG DOWLWXGH�

:KHQ VHUYLFLQJ D XQLW LQVWDOOHG DW DOWLWXGHV DERYH �����

)W�� LQVXUH WKDW LW KDV EHHQ SURSHUO\ PRGLILHG WR RSHUDWH DW
WKDW SDUWLFXODU DOWLWXGH� &KHFN ZLWK WKH *DV VXSSOLHU WR
GHWHUPLQH LI WKH JDV EHLQJ VXSSOLHG KDV DOUHDG\ EHHQ
GH�UDWHG IRU DOWLWXGH� ,I QRW� &RQVXOW WKH 1DWLRQDO )XHO
*DV &RGH �$16, =������ 7DEOH )�� WR REWDLQ VSHFLILF
LQIRUPDWLRQ IRU \RXU SDUWLFXODU LQVWDOODWLRQ DOWLWXGH� <RX
PD\ DOVR FKHFN WKH XQLW·V UDWLQJ SODWH IRU D OLVWLQJ RI
RULILFH VL]HV WR EH XVHG ZLWK µVWDQGDUGµ ���� %WX SHU
FXELF IRRW 1DWXUDO JDV DW KLJKHU DOWLWXGHV�

5220 7+(50267$76

5RRP WKHUPRVWDWV DUH DYDLODEOH IURP VHYHUDO GLIIHUHQW
PDQXIDFWXUHUV LQ D ZLGH YDULHW\ RI VW\OHV� 7KH\ UDQJH
IURP WKH YHU\ VLPSOH DQG LQH[SHQVLYH %L�PHWDOOLF W\SH WR
WKH FRPSOH[ DQG FRVWO\ HOHFWURQLF VHW�EDFN W\SH� ,Q DOO
FDVHV� QR PDWWHU KRZ VLPSOH RU FRPSOH[� WKH\ DUH VLPSO\
D VZL WFK �RU VHU LHV R I VZL WFKHV� GHV LJQHG WR WXUQ
HTXLSPHQW �RU FRPSRQHQWV� µ21µ RU µ2))µ DW WKH GHVLUHG
FRQGLWLRQV�

$Q LPSURSHUO\ RSHUDW LQJ� RU SRRUO\ ORFDWHG URRP
WKHUPRVWDW FDQ EH WKH VRXUFH RI SHUFHLYHG HTXLSPHQW
SUREOHPV� $ FDUHIXO FKHFN RI WKH WKHUPRVWDW DQG ZLULQJ
PXVW EH PDGH WKHQ WR LQVXUH WKDW LW LV QRW WKH VRXUFH RI
SUREOHPV�

/2&$7,21

7KH WKHUPRVWDW VKRXOG QRW EH PRXQWHG ZKHUH LW PD\ EH
DIIHFWHG E\ GUDIWV� GLVFKDUJH DLU IURP UHJLVWHUV �KRW RU
FROG�� RU KHDW UDGLDWHG IURP WKH VXQ RU DSSOLDQFHV�

7KH WKHUPRVWDW VKRXOG EH ORFDWHG DERXW � )W� DERYH WKH
IORRU LQ DQ DUHD RI DYHUDJH WHPSHUDWXUH� ZLWK JRRG DLU
FLUFXODWLRQ� 1RUPDOO\� DQ DUHD LQ FORVH SUR[LPLW\ WR WKH
UHWXUQ DLU JULOOH LV WKH EHVW FKRLFH�

0HUFXU\ EXOE W\SH WKHUPRVWDWV 0867 EH OHYHO WR FRQWURO
WHPSHUDWXUH DFFXUDWHO\ WR WKH GHVLUHG VHW�SRLQW�
(OHFWURQLF GLJLWDO W\SH WKHUPRVWDWV 6+28/' EH OHYHO IRU
DHVWKHWLFV�

)LJXUH � 7KHUPRVWDW /RFDWLRQ

� IW�

'5$)76

681

7+(50267$7

/,*+7

6+,(/'

+($7 $17,&,3$7256

+HDW DQWLFLSDWRUV DUH VPDOO UHVLVWDQFH KHDWHUV EXLOW LQWR
PRVW HOHFWUR�PHFKDQLFDO WKHUPRVWDWV� 7KHLU SXUSRVH LV WR
SUHYHQW ZLGH VZLQJV LQ URRP WHPSHUDWXUH GXULQJ IXUQDFH
RSHUDWLRQ�

,Q RUGHU WR DFFRPSOLVK WKLV� WKH KHDW RXWSXW IURP WKH
DQWLFLSDWRU PXVW EH WKH VDPH UHJDUGOHVV RI WKH FXUUHQW
IORZLQJ WKURXJK LW� &RQVHTXHQWO\� PRVW WKHUPRVWDWV
KDYH DQ DGMXVWPHQW WR FRPSHQVDWH IRU YDU\LQJ FXUUHQW
GUDZ LQ WKH WKHUPRVWDW FLUFXLW�
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7KH SURSHU VHWWLQJ RI KHDW DQWLFLSDWRUV WKHQ LV LPSRUWDQW
WR LQVXUH SURSHU WHPSHUDWXUH FRQWURO DQG FXVWRPHU
VDWLVIDFWLRQ�

7KH EHVW PHWKRG WR REWDLQ WKH UHTXLUHG VHWWLQJ IRU WKH
KHDW DQWLFLSDWRU� LV WR PHDVXUH WKH DFWXDO FXUUHQW GUDZ LQ
WKH FRQWURO FLUFXLW �µ:µ�XVLQJ D ORZ UDQJH ������ $PSV�
$PPHWHU� �6HH ,OOXVWUDWLRQ� $IWHU PHDVXULQJ WKH FXUUHQW
GUDZ� VLPSO\ VHW WKH KHDW DQWLFLSDWRU WR PDWFK WKDW YDOXH�

)LJXUH � 0HDVXULQJ &XUUHQW 'UDZ

$PPHWHU

:

5

7KHUPRVWDW
6XE�EDVH

$PSV

,I D ORZ UDQJH DPPHWHU LV QRW DYDLODEOH� D µ&ODPS�RQµ
W\SH DPPHWHU PD\ EH XVHG DV IROORZV�

�� :UDS (;$&7/< WHQ ���� WXUQV RI ZLUH DURXQG WKH MDZV
RI D FODPS�RQ W\SH DPPHWHU�

�� &RQQHFW RQH HQG RI WKH ZLUH WR WKH µ:µ WHUPLQDO RI WKH
WKHUPRVWDW VXE�EDVH� DQG WKH RWKHU WR WKH µ5µ
WHUPLQDO�

�� 7XUQ SRZHU RQ� DQG ZDLW DSSUR[LPDWHO\ � PLQXWH� WKHQ
UHDG PHWHU�

� � ' LY LGH PHWHU UHDG LQJ E\ �� WR REWD LQ FRU UHF W
DQWLFLSDWRU VHWWLQJ�

,I DQ DPPHWHU LV QRW DYDLODEOH� D VHWWLQJ RI ���� DPSV FDQ
EH XVHG IRU PRGHOV HTXLSSHG ZLWK WKH +21(<:(//
6���� LJQLWLRQ PRGXOH DQG D VHWWLQJ RI ���� DPSV FDQ EH
XVHG IRU PRGHOV HTXLSSHG ZLWK WKH +21(<:(//
69���� *DV 9DOYH�,JQLWLRQ &RQWURO ZKLFK VKRXOG SURYLGH
VDWLVIDFWRU\ RSHUDWLRQ LQ PRVW FDVHV�

(OHFWURQLF WKHUPRVWDWV GR QRW XVH D UHVLVWDQFH W\SH
DQWLFLSDWRU� 7KHVH WKHUPRVWDWV XVH D PLFURSURFHVVRU
�FRPSXWHU� WKDW GHWHUPLQHV D F\FOH UDWH EDVHG RQ D
SURJUDP ORDGHG LQWR LW DW WKH IDFWRU\�

7KHVH F\FOH UDWHV DUH QRUPDOO\ ILHOG DGMXVWDEOH IRU
GLIIHUHQW W\SHV RI HTXLSPHQW� 7KH PHWKRG RI DGMXVWPHQW�
KRZHYHU� YDULHV IURP RQH WKHUPRVWDW PDQXIDFWXUHU WR
DQRWKHU� &KHFN ZLWK WKH WKHUPRVWDW PDQXIDFWXUHU WR ILQG
RXW WKH SURSHU ZD\ RI DGMXVWLQJ WKH F\FOH UDWH�

&21752/ :,5,1*

&RQWURO ZLULQJ LV DQ LPSRUWDQW SDUW RI WKH WRWDO HTXLSPHQW
LQVWDOODWLRQ� VLQFH LW SURYLGHV WKH YLWDO FRPPXQLFDWLRQV
OLQN EHWZHHQ WKH WKHUPRVWDW� DQG WKH HTXLSPHQW� ,W LV
R I W HQ RYH U O RRNHG DV W KH VRX U FH R I HTX L SPHQ W
PDOIXQFWLRQV� &RQWURO ZLULQJ WKDW LV HLWKHU WRR ORQJ�
XQGHUVL]HG� RU LPSURSHUO\ FRQQHFWHG �EH LW VLPSO\ ORRVH�
RU RQ WKH ZURQJ WHUPLQDO� FDQ LQ IDFW EH WKH VRXUFH RI
PDQ\ HTXLSPHQW SUREOHPV�

$/:$<6 FKHFN WR PDNH VXUH WKDW WKH FRQWURO ZLULQJ LV
FRQQHFWHG WR WKH SURSHU WHUPLQDO�V� RI WKH HTXLSPHQW DQG
WKHUPRVWDW \RX DUH XVLQJ� 5HPHPEHU� DOVR� WKDW
WKHUPRVWDW WHUPLQDOV DUH QRW DOZD\V LGHQWLILHG DOLNH E\
GLIIHUHQW WKHUPRVWDW PDQXIDFWXUHUV� &RQQHFWLRQV 0867
EH FOHDQ DQG WLJKW WR LQVXUH WURXEOH�IUHH RSHUDWLRQ�

(/(&7521,& &21752/6 XVHG RQ FHUWDLQ PRGHOV RI
WKLV VHULHV RI XQLW 5(6321' ',))(5(17/< WKDQ ZKDW
RQH PD\ EH DFFXVWRPHG WR�

)RU ([DPSOH�

2Q HDU O LH U PRGH OV R I WK LV VHU LHV HTX LSSHG ZL WK D
+($7&5$)7 RU :$76&2 �&DP�6WDW� +($7,1* IDQ
WLPHU XVHG D VHSDUDWH &22/,1* IDQ WLPHU WR RSHUDWH WKH
FRQGLWLRQHG DLU EORZHU LQ FRROLQJ� 7KLV &22/,1* IDQ
WLPHU ZDV HQHUJL]HG YLD WKH µ*µ WHUPLQDO WR EULQJ RQ WKH
FRROLQJ VSHHG�

0RUH UHFHQW PRGHOV RI WKLV VHULHV XVH WKH +21(<:(//
67���� HOHFWURQLF )DQ 7LPHU�)XUQDFH &RQWURO ZKLFK
FRQWDLQV D EXLOW LQ EORZHU UHOD\�

2Q WKHVH PRGHOV� 7KH &22/,1* IDQ VSHHG LV HQHUJL]HG
YLD WKH µ<µ WHUPLQDO� 7KH +($7,1* VSHHG ZLO O EH
HQHUJL]HG YLD WKH µ*µ WHUPLQDO

)RU PRUH GHWDLOHG LQIRUPDWLRQ DERXW WKLV FRQWURO� VHH WKH
DSSURSULDWH VHFWLRQ RQ WKH 67���� FRQWURO� IRXQG
HOVHZKHUH LQ WKLV PDQXDO�
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/,0,7 6:,7&+(6

7ZR ��� GLIIHUHQW NLQGV RI OLPLW VZLWFKHV DUH XVHG RQ WKLV
VHULHV RI 3DFNDJHG *DV�(OHFWULF 8QLW� 7KH\ DUH WKH PDLQ
OLPLW DQG WKH UROO�RXW OLPLW� 7KH PDLQ OLPLW DQG UROO�RXW OLPLW
VZLWFKHV DUH XVHG RQ $// PRGHOV�

)LJXUH � 7\SLFDO /LPLW 6ZLWFK

,W PXVW EH UHPHPEHUHG� WKDW D OLPLW VZLWFK LV D VDIHW\
GHYLFH DQG RWKHU WKDQ IRU WHVW LQJ SXUSRVHV� O LPLW
VZLWFKHV VKRXOG QHYHU EH MXPSHG RXW� /LPLW VZLWFKHV
DUH µQRUPDO O\ FORVHGµ HOHFWU LFDO VZLWFKHV WKDW DUH
GHVLJQHG WR RSHQ ZKHQ WKHLU SUH�GHWHUPLQHG µOLPLW
VH W W L QJ µ KDV EHHQ UHDFKHG � , W VKRX O G D O VR EH
UHPHPEHUHG� WKDW ZKHQ D OLPLW VZLWFK RSHQV� LW PRUH WKDQ
OLNHO\ LV QRW GXH WR D EDG VZLWFK�

7KH FDXVH RI WKH RSHQLQJ O LPLW PXVW EH IRXQG DQG
FRUUHFWHG� EHIRUH WKH IXUQDFH FDQ UHVXPH SURSHU
RSHUDWLRQ�

:$51,1*

)LUH KD]DUG�

/LPLW FRQWUROV DUH IDFWRU\ SUHVHW DQG 0867
127 EH DGMXVWHG� 8VH 21/< PDQXIDFWXUHU·V
DXWKRUL]HG UHSODFHPHQW SDUWV�

)DLOXUH WR GR VR FDQ UHVXOW LQ SHUVRQDO LQMXU\
DQG�RU GHDWK�

7KH VSHFLILF IXQFWLRQV RI WKH WZR ��� OLPLW VZLWFKHV
XVHG LQ WKLV VHULHV RI 3DFNDJHG *DV�(OHFWULF 8QLW LV DV
IROORZV�

0$,1 /,0,7 6:,7&+

$ µ1RUPDOO\ &ORVHGµ VZLWFK ORFDWHG RQ WKH EORZHU GHFN RI
WKH XQLW� ,WV SXUSRVH LV WR PRQLWRU VXSSO\ DLU WHPSHUDWXUH�
DQG WR LQWHUUXSW IXUQDFH �EXUQHU� RSHUDWLRQ ZKHQ D VXSSO\
DLU WHPSHUDWXUH LV VHQVHG ZKLFK ZRXOG UHVXOW LQ WKH
IXUQDFH H[FHHGLQJ 0D[LPXP DOORZDEOH RXW OHW DLU
WHPSHUDWXUH� :KLOH WKH PDLQ OLPLW LV RSHQ� �GHSHQGLQJ
XSRQ WKH PRGHO� WKH FRPEXVWLRQ EORZHU� DQG�RU WKH
FLUFXODWLQJ EORZHU PD\ EH HQHUJL]HG FRQWLQXRXVO\� 7KLV
FRQWURO LV DQ µ$XWRPDWLFµ UH�VHW FRQWURO� ZKLFK ZLOO UH�VHW
LWVHOI ZKHQ WKH WHPSHUDWXUH VHQVHG GURSV WR D VDIH OHYHO�

,I IXUQDFH �EXUQHU� F\FOHV RQ WKLV OLPLW VZLWFK� �,�(� VZLWFK
RSHQV DQG FORVHV GXULQJ IXUQDFH RSHUDWLRQ� LW LV PRUH
WKDQ OLNHO\ GXH WR D KLJK WHPSHUDWXUH ULVH WKURXJK WKH
IXUQDFH� �6HH FKHFN LQJ WHPSHUD WXUH U LVH IRXQG
HOVHZKHUH LQ WKLV PDQXDO�

+ L JK W HPSH UD W X U H U L V H FDQ EH FDXVHG E\ H L W KH U
29(5�),5,1* �KLJK PDQLIROG SUHVVXUH� LQFRUUHFW
RULILFHV� HWF�� RU /2: $,5 )/2: �GLUW\ ILOWHU� EORZHU
VSHHG WRR ORZ� H[FHVVLYH VWDWLF LQ GXFW V\VWHP� HWF��

7R YHULI\ WKLV� WKH FXW�RXW �RSHQLQJ� SRLQW RI WKH VZLWFK
VKRX OG EH FKHFNHG �XV LQJ D WKHUPRFRXS OH W\SH
WKHUPRPHWHU FRQQHFWHG WR WKH VZLWFK� DV IROORZV�

�� 2SHUDWH IXUQDFH IRU VHYHUDO PLQXWHV�

�� %ORFN UHWXUQ DLU JULOOH�V� WR IXUQDFH�

�� 2EVHUYH WHPSHUDWXUH DW ZKLFK VZLWFK RSHQV �EXUQHU
RSHUDWLRQ FHDVHV��

�� 5HPRYH EORFNDJH IURP UHWXUQ JULOOH�V��

�� 2EVHUYH WHPSHUDWXUH DW ZKLFK VZLWFK FORVHV �EXUQHU
RSHUDWLRQ UHVXPHV��

�� &RPSDUH UHDGLQJV ZLWK WKH OLPLW VHWWLQJ OLVWHG LQ WKH
7HFK� 6HUYLFH 'DWD VHFWLRQ IRU WKH PRGHO \RX DUH
VHUYLFLQJ�

,I VZLWFK LV RSHQLQJ ZLWKLQ WKH VSHFLILHG UDQJH� WKHQ LW LV
V LPS O \ GR L QJ L W V M RE � DQG WKH FDXVH R I W KH
RYHU�WHPSHUDWXUH PXVW EH GHWHUPLQHG DQG FRUUHFWHG�

, I � KRZHYH U � W KH VZ L W FK L V I RXQG WR EH RSHQ L QJ
SUHPDWXUHO\� WKHQ LW VKRXOG EH UHSODFHG� :KHQ UHSODFLQJ
$1< OLPLW VZLWFK� XVH 21/< D VZLWFK RI (;$&7/< WKH
VDPH WHPSH UD W X U H VH W W L QJ � 8VH R I D G L I I H U HQ W
WHPSHUDWXUH O LPLW VZLWFK FDQ FUHDWH D GDQJHURXV
VLWXDWLRQ� 6RPH RI WKH PDLQ OLPLW VZLWFKHV XVHG LQ WKLV
VHU LHV DUH 6,0,/$5 ,1 $33($5$1&(� KRZHYHU�
',))(5(17 7(03(5$785( 6(77,1*6 $5( 86('
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IRU GLIIHUHQW PRGHOV� %H FHUWDLQ \RX KDYH WKH FRUUHFW
FRQWURO IRU WKH PRGHO \RX DUH VHUYLFLQJ�

52//�287 /,0,7 6:,7&+

$ µ1RUPDOO\ &ORVHGµ VZLWFK PRXQWHG RQ WKH WRS RI WKH
EXUQHU ER[� 7KH SXUSRVH RI WKH UROO�RXW VZLWFK�HV� LV WR
PRQLWRU WKH WHPSHUDWXUH LQVLGH WKH EXUQHU ER[� DQG WR
LQWHUUXSW IXUQDFH �EXUQHU� RSHUDWLRQ ZKHQ D WHPSHUDWXUH
LV VHQVHG WKDW LQGLFDWHV IODPH UROO�RXW KDV WDNHQ SODFH�

$OO PRGHOV DUH HTXLSSHG ZLWK D PDQXDO UH�VHW UROO�RXW
VZLWFK� 2QFH WKH UROO�RXW VZLWFK KDV RSHQHG� EXUQHU
RSHUDWLRQ ZLOO EH SUHYHQWHG XQWLO WKH UROO�RXW VZLWFK LV
µ0DQXDOO\ 5H�VHWµ E\ SUHVVLQJ WKH UHG EXWWRQ ORFDWHG RQ
WKH VZLWFK� :KLOH WKH UROO�RXW VZLWFK LV RSHQ� �'HSHQGLQJ
XSRQ WKH SDUWLFXODU PRGHO� WKH FRPEXVWLRQ EORZHU DQG�RU
FLUFXODWLQJ EORZHU PD\ EH HQHUJL]HG FRQWLQXRXVO\�

1(9(5 86( $1 $8720$7,& 5(�6(7 52//�287
6:,7&+ 72 5(3/$&( $ 0$18$/ 5(�6(7 7<3(
52//�287 6:,7&+�

,I WKH UROO�RXW VZLWFK KDV RSHQHG� WKH FDXVH PXVW EH
GHWHUPLQHG� $ UHVWULFWHG KHDW H[FKDQJHU RU RYHU�ILUHG
IXUQDFH DUH VRPH SRVVLEOH UHDVRQV IRU IODPH UROO�RXW�

)LJXUH �� 7\SLFDO 5ROO�RXW /LPLW 6ZLWFK

35(6685( 6:,7&+(6

$Q DLU SURYLQJ VZLWFK �SUHVVXUH VZLWFK� LV XVHG RQ DOO
PRGHOV WR LQVXUH WKDW D GUDIW KDV EHHQ HVWDEOLVKHG
WKURXJK WKH KHDW H[FKDQJHU EHIRUH DOORZLQJ EXUQHU
RSHUDWLRQ�

)LJXUH �� 3UHVVXUH 6ZLWFK

SRUW WR
H[KDXVW EORZHU

$OO 0RGHOV PRGHOV XVH D VLQJOH WDS �SRUW� VZLWFK ZKLFK
VHQVHV WKH QHJDWLYH SUHVVXUH WKDW LV FUHDWHG E\ �DW� WKH
FRPEXVWLRQ EORZHU� DQG LV SUHVHQW LQVLGH WKH KHDW
H[FKDQJHU RI WKH IXUQDFH�

$OO 0RGHOV XVH WKH VDPH �VHWWLQJ� µ1RUPDOO\ 2SHQµ
SUHVVXUH VZLWFK� 7KH SDUWLFXODU VHWWLQJ LV UHTXLUHG WR
LQVXUH FRQWLQXHG 6$)(� 5(/,$%/(� RSHUDWLRQ� 1(9(5
68%67,787( D SUHVVXUH VZLWFK ZLWK RQH WKDW LV VLPLODU LQ
DSSHD UDQFH � 21/< )$&725< 3529,'(' R U
$87+25,=(' 68%67,787(6 $5( $&&(37$%/(�

,I \RX DUH VHUYLFLQJ D XQLW ZKRVH SUHVVXUH VZLWFK ZLOO QRW
FORVH� RU UHPDLQ FORVHG GXULQJ RSHUDWLRQ� WKH RSHUDWLQJ
SUHVVXUH RI WKDW XQLW VKRXOG EH FKHFNHG DQG FRPSDUHG WR
WKH VZLWFK VHWWLQJ� 7KH VZLWFK FORVHV DW D �����µ �����µ
:�&� 7KH VZLWFK RSHQV DW D GLIIHUHQWLDO �GLIIHUHQFH LQ
SUHVVXUH IURP FORVLQJ SRLQW� RI ����µ :�&�

8QGHU QRUPDO RSHUDWLQJ FRQGLWLRQV� VXIILFLHQW QHJDWLYH
SUHVVXUH ZLOO EH FUHDWHG WR FORVH WKH SUHVVXUH VZLWFK� DQG
NHHS LW FORVHG WR NHHS WKH IXUQDFH VHFWLRQ RSHUDWLQJ�
8QGHU DEQRUPDO FRQG L W LRQV � KRZHYHU � VXFK DV D
UHVWULFWHG YHQW �IOXH H[KDXVW KRRG�� RU D OHDN LQ WKH KHDW
H[FKDQJHU� VXIILFLHQW QHJDWLYH SUHVVXUH ZLOO QRW EH
FUHDWHG� 7KLV ZLOO UHVXOW LQ WKH VZLWFK IDLOLQJ WR FORVH RU
IDLOLQJ WR UHPDLQ FORVHG GXULQJ IXUQDFH VHFWLRQ RSHUDWLRQ�
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(;+$867 %/2:(5

$OO PRGHOV XVH WKH VDPH LQGXFHG GUDIW FRPEXVWLRQ
EORZHU PRXQWHG RQ WKH RXWOHW VLGH RI WKH KHDW H[FKDQJHU�
7KH SXUSRVH RI WKH FRPEXVWLRQ EORZHU LV WR HVWDEOLVK D
GUDIW �IORZ� WKURXJK WKH KHDW H[FKDQJHU� WR LQVXUH WKDW DOO
IOXH SURGXFWV DUH FDUULHG RXWVLGH WKH XQLW YLD WKH IOXH
H[KDXVW KRRG�

7KHUH LV D SUHVVXUH WDS RQ WKH EORZHU KRXVLQJ ZKLFK
FRQQHFWV �YLD D VLOLFRQH UXEEHU WXEH� WR WKH WDS RQ WKH
XQLW·V SUHVVXUH VZLWFK� 'XULQJ QRUPDO RSHUDWLRQ WKH
H[KDXVW EORZHU GHYHORSV VXIILFLHQW QHJDWLYH SUHVVXUH WR
FORVH WKH SUHVVXUH VZLWFK DQG NHHS LW FORVHG�

7KH EORZHU KRXVLQJ LV PDGH RI PHWDO� DQG LV GULYHQ E\ D
��� 9ROW VKDGHG SROH PRWRU� %DVLFDOO\ WKHUH DUH RQO\ WZR
SUREOHPV WKDW FDQ EH H[SHULHQFHG ZLWK WKLV FRPSRQHQW�
,W FDQ KDYH D PRWRU IDLOXUH� RU LW FDQ EHFRPH QRLV\ GXH WR
EDG EHDULQJV� ORRVH ZKHHO� HWF�

$OWKRXJK VRPH SDUWV OLVWV VKRZ D FRPSRQHQW EUHDNGRZQ
IRU WKH H[KDXVW EORZHU �L�H� EORZHU KRXVLQJ� PRWRU� DQG
ZKHHO� 7KH H[KDXVW EORZHU LV QRUPDOO\ VHUYLFHG DV DQ
DVVHPEO\� :KHQ VHUYLFLQJ WKH DVVHPEO\ EH FHUWDLQ WR
LQVXUH WKDW JDVNHWV DUH UHSODFHG �RU LQ JRRG FRQGLWLRQ��
/HDNLQJ JDVNHWV FDQ FDXVH RSHUDWLRQDO SUREOHPV� VXFK
DV WKH SUHVVXUH VZLWFK QRW FORVLQJ�

)LJXUH �� ([KDXVW %ORZHU 	 3UHVVXUH 6ZLWFK

*DVNHWV

&$3$&,7256

)LJXUH �� &KHFNLQJ &DSDFLWRU

��� m�

0LFURIDUDGV

�

�� mV

�� m�

���� m�

����� m�

&DSDFLWRUV DUH XVHG IRU WKH FLUFXODWLQJ �FRQGLWLRQHG DLU�
EORZHU� WKH FRQGHQVHU IDQ PRWRU� DQG WKH FRPSUHVVRU�
%HIRUH UHSODFLQJ RQH RI WKHVH FRPSRQHQWV �DVVXPHG WR
EH EDG� WKH FRQGLWLRQ RI LWV FDSDFLWRU VKRXOG EH YHULILHG�
VLQFH LW� DQG QRW WKH PRWRU PD\ EH WKH VRXUFH RI WKH
SUREOHP�

%HIRUH FKHFNLQJ DQ\ FDSDFLWRU� WKH VXSSO\ SRZHU WR WKH
XQLW VKRXOG EH WXUQHG µ2))µ�

7KH FDSDFLWRU VKRXOG WKHQ EH GLVFKDUJHG �WKURXJK D
UHVLVWRU� EHIRUH WHVWLQJ� $ ������ 2KP � :DWW UHVLVWRU
FDQ EH XVHG IRU WKLV SXUSRVH�

7KH FRQGLWLRQ RI WKH FDSDFLWRU VKRXOG EH YHULILHG ZLWK D
FDSDFLWRU DQDO\]HU �RQH WKDW LQGLFDWHV WKH FDSDFLWRU·V
YDOXH LQ PLFURIDUDGV� UDWKHU WKDQ ZLWK DQ 2KPPHWHU�
7KH UHDVRQ IRU WKLV� LV WKDW DQ 2KPPHWHU WHVW FDQ RQO\
LQGLFDWH LI D FDSDFLWRU LV µ23(1� RU µ6+257('µ� LW FDQQRW
YHULI\ LI LWV YDOXH �PLFURIDUDGV� LV ZLWKLQ DQ DFFHSWDEOH
UDQJH�

&DSDFLWRU VKRXOG WHVW WR ZLWKLQ ��� RI LWV UDWHG YDOXH�
&DSDFLWRUV WHVWLQJ RXWVLGH WKLV UDQJH VKRXOG EH UHSODFHG�
$ :HDN FDSDFLWRU FDQ EH WKH FDXVH RI D PRWRU IDLOLQJ WR
VWDUW� RU IDLOLQJ WR UXQ DW SURSHU VSHHG�
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+($7&5$)7 	 :$76&2 �&$0�67$7� (/(&7521,&

+($7,1* )$1 7,0(56

2QH RI WZR ��� GLIIHUHQW HOHFWURQLF �+($7,1*� IDQ WLPHUV
PD\ EH IRXQG LQ PRVW HDUOLHU PRGHOV� $OWKRXJK GLIIHUHQW
LQ SK\VLFDO DSSHDUDQFH� WKH\ ERWK IXQFWLRQ LGHQWLFDOO\�
7KH\ SURYLGH DQ DGMXVWDEOH µ21µ GHOD\ LQ +($7,1* RI
����� VHFRQGV� DQG DQ DGMXVWDEOH µ2))µ GHOD\ LQ
+($7,1* RI ������ VHFRQGV� 'XH WR WKH PDQQHU LQ
ZKLFK WKH\ DUH ZLUHG LQWR WKH FLUFXLW� WKH\ ZLOO DOVR SURYLGH
D FRQWLQXRXV EORZHU RSHUDWLRQ ZKHQHYHU RQH RI WKH
VDIHW LHV � O LPLW VZLWFKHV� LV RSHQ ZLWK WKH IXUQDFH
SRZHUHG�

+HDWFUDIW +($7,1* )DQ 7LPHU

2))

�� 9$&

&20

21 12

1&

&20

,1&5($6(
'(/$<

9$/9(

/,0,7

,1387� ��9$&� ���9$
287387

���9$&� ��)/$� ��/5$
���9$&� ��)/$� ��/5$

02'(/ )7&��(+2�

+4 ������� +&,1&5($6(
'(/$<

+($7&5$)7

)$1 21
$'-8670(17

)$1 2))
$'-8670(17

)LJXUH ��

$O WKRXJK WKH FRQW UR OV RSHUD WH LGHQW LFD O O \ � VRPH
UHSODFHPHQW FRQWUROV PD\ KDYH WHUPLQDOV ORFDWHG DQG�RU
LGHQWLILHG GLIIHUHQWO\� $OZD\V EH FHUWDLQ ZKHQ UHSODFLQJ D
FRQWURO WR ZLUH DFFRUGLQJ WR WHUPLQDO LGHQWLILFDWLRQ� 127
DFFRUGLQJ DFFRUGLQJ WR WHUPLQDO ORFDWLRQ�

&21752/ 23(5$7,21

,Q RUGHU IRU WKLV FRQWURO WR IXQFWLRQ SURSHUO\� LW 0867 EH
ZLUHG LQWR WKH FLUFXLW FRUUHFWO\� 7KH ILUVW VWHS WKHQ LQ
FKHFNLQJ WKLV FRQWURO LV WR LQVXUH WKDW LW LV ZLUHG DFFRUGLQJ
WKH XQLW·V ZLULQJ GLDJUDP�

)LJXUH �� :DWVFR +($7,1* )DQ 7LPHU

)DQ 2Q $GMXVWPHQW

)DQ 2II $GMXVWPHQW

40          65

15          90

60          90

30         120

24 VAC
GAS

VALVE

COMMON LIMIT
SWITCH

TIME ON

TIME OFF

INPUT:

24 VAC .2A

LOAD
1HP @ 120V
2HP @ 240V

BC-1526-AA

CAM-STAT
HIALEAH, FL 33010

7KHUH DUH IRXU ��� ORZ YROWDJH WHUPLQDOV ORFDWHG DURXQG
WKH RXWVLGH SHULPHWHU RI WKH FRQWURO� 7KH µ&20µ WHUPLQDO
LV DOZD\V FRQQHFWHG WR WKH &RPPRQ VLGH RI WKH �� 9ROW
SRZHU VXSSO\� 7KH µ�� 9$&µ WHUPLQDO DQG µ/,0,7µ
WHUPLQDO �DOO OLPLW VZLWFKHV DUH LQ VHULHV ZLWK WKH µ/,0,7µ
WHUPLQDO� DUH DOZD\V FRQQHFWHG WR WKH µ+27µ �µ5µ� VLGH RI
WKH ORZ YROWDJH WUDQVIRUPHU� 7KH µ9$/9(µ WHUPLQDO LV
DOZD\V FRQQHFWHG WR WKH JDV YDOYH WHUPLQDO WKDW LV
HQHUJL]HG RQ D FDOO IRU KHDW�

7KHUH DUH WZR ��� OLQH YROWDJH WHUPLQDOV LQ WKH FHQWHU RI
WKH FRQWURO PDUNHG µ&20 DQG µ12µ �VRPH FRQWUROV PD\
KDYH D WKLUG WHUPLQDO PDUNHG µ1&µ� KRZHYHU LW LV QRW XVHG
LQ WKLV DSSOLFDWLRQ RI WKH FRQWURO� 7KH µ&20µ OLQH YROW
WHUPLQDO LV FRQQHFWHG WR WKH µ1&µ WHUPLQDO RI WKH
&22/,1* IDQ WLPHU �WR VXSSO\ OLQH YROWDJH SRZHU�
ZKHUHDV WKH µ12µ WHUPLQDO LV FRQQHFWHG WR WKH +($7,1*
EORZHU VSHHG WDS�

:KHQ ZL UHG DV LQG LFD WHG � �DQG ZL WK WKH IXUQDFH
FRQQHFWHG WR OLQH YROWDJH� WKH FRQWURO ZLOO IXQFWLRQ DV
IROORZV�

,I WKH SRZHU �OHDG� LV UHPRYHG IURP WKH µ/,0,7µ WHUPLQDO�
7KH µ1RUPDO O\ 2SHQµ IDQ FRQWDFWV ZL O O F ORVH DQG
LPPHGLDWHO\ EULQJ RQ WKH EORZHU� �7KLV LV ZKDW KDSSHQV
ZKHQ RQH RI WKH OLPLW VZLWFKHV RSHQV� 7KH EORZHU ZLOO
FRQWLQXH WR UXQ DV ORQJ DV WKLV FLUFXLW UHPDLQV RSHQ�
2QFH WKH WKH FLUFXLW LV FORVHG� DQG �� YROW SRZHU LV
UHDSSOLHG WR WKH µ/,0,7µ WHUPLQDO WKH µ2))µ GHOD\ ZLOO EH
LQLWLDWHG� DQG ZKHQ FRPSOHWH� WKH EORZHU ZLOO WXUQ RII�
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1RUPDO IDQ WLPLQJ �µ21 DQG µ2))µ GHOD\V� LV LQLWLDWHG
ZKHQHYHU WKH µ9$/9(µ WHUPLQDO LV HQHUJL]HG �RU
GH�HQHUJL]HG LQ WKH FDVH RI µ2))µ GHOD\V� ZLWK �� YROWV�
DV LV WKH FDVH ZKHQ WKH JDV YDOYH RSHQV DQG FORVHV�

&+(&.,1* +($7&5$)7 $1'�25
:$76&2 +($7,1* )$1 7,0(56

7KH FRQWURO PD\ EH FKHFNHG ZKLOH LW LV LQ WKH IXUQDFH DV
IROORZV��

7XUQ (OHFWULFDO DQG *DV VXSSO\ RII WR IXUQDFH�

(OHFWULFDO VKRFN KD]DUG�

7XUQ 2)) HOHFWULF SRZHU DW IXVH ER[ RU VHUYLFH
SDQHO EHIRUH PDNLQJ DQ\ HOHFWULFDO FRQQHF�
WLRQVDQGHQVXUHDSURSHUJURXQGFRQQHFWLRQLV
PDGH EHIRUH FRQQHFWLQJ OLQH YROWDJH�

)DLOXUH WR GR VR FDQ UHVXOW LQ SURSHUW\ GDPDJH�
SHUVRQDO LQMXU\ DQG�RU GHDWK�

7R FKHFN WKH µ21µ GHOD\ SODFH D MXPSHU ZLUH EHWZHHQ
WKH µ��9$&µ DQG µ9$/9(µ W H UP LQD O V � 5HV W R U H
(/(&75,&$/ SRZHU� $IWHU µ21µ GHOD\ ������ VHFRQGV�
H[SLUHV� µ1250$//< 23(1µ IDQ FRQWDFWV VKRXOG FORVH�
DQG EORZHU VKRXOG UXQ�

7R FKHFN µ2))µ GHOD\� &$5()8//< UHPRYH MXPSHU ZLUH
I URP EHWZHHQ µ��9$&µ DQG µ9$/9(µ WHUPLQD OV
�UHPHPEHULQJ WKDW )851$&( ,6 67,// 32:(5('��
$ I W H U µ2)) µ GH O D\ ��� ���� VHFRQGV � H[S L U H V �
µ1250$//< 23(1µ FRQWDFWV VKRXOG UHRSHQ� DQG EORZHU
VKRXOG VWRS�

7R FKHFN WKH µ/,0,7µ IXQFWLRQ FDUHIXOO\ �ZLWK WKH XQLW VWLOO
SRZHUHG� GLVFRQQHFW WKH ZLUH WR WKH µ/,0,7µ WHUPLQDO �RU D
ZLUH WR $1< RI WKH OLPLW VZLWFKHV LQ IXUQDFH�� 7KH EORZHU
VKRXOG VWDUW LPPHGLDWHO\� DQG FRQWLQXH WR UXQ DV ORQJ DV
ZLUH LV GLVFRQQHFWHG� 8SRQ UHFRQQHFWLQJ WKH ZLUH� WKH
FRQWURO ZLOO JR WKURXJK D QRUPDO µ2))µ GHOD\ �������
VHFRQGV� DIWHU ZKLFK WLPH� WKH EORZHU VKRXOG VWRS�

,I WKH FRQWURO SDVVHV WKHVH WHVWV LW LV RSHUDWLQJ QRUPDOO\�
5HVWRUH *DV DQG (OHF W U L FD O VXSS O\ � DQG UHVXPH
RSHUDWLRQ�

+($7&5$)7 	 :$76&2 �&$0�67$7� (/(&7521,&

&22/,1* )$1 7,0(56

2QH RI WZR ��� GLIIHUHQW HOHFWURQLF �&22/,1*� IDQ WLPHUV
PD\ DOVR EH IRXQG LQ PRVW HDUOLHU PRGHOV� $OWKRXJK
VLPLODU LQ SK\VLFDO DSSHDUDQFH WR WKH KHDWLQJ IDQ WLPHUV
GHVFULEHG LQ WKH SUHYLRXV VHFWLRQ� WKHLU WLPLQJV DUH IL[HG�
DQG QRW DG MXV WDE OH � 7KH\ SURY LGH D I L[HG �QRQ�
DGMXVWDEOH� µ21µ GHOD\ LQ &22/,1* RI �� VHFRQGV� DQG
D IL[HG �QRQ�DGMXVWDEOH� µ2))µ GHOD\ RI �� VHFRQGV�

$OWKRXJK WKH GLI IHUHQW FRRO LQJ IDQ W LPHUV RSHUDWH
LGHQW LFDO O\� VRPH UHSODFHPHQW FRQWUROV PD\ KDYH
WHUPLQDOV ORFDWHG DQG�RU LGHQWLILHG GLIIHUHQWO\� $OZD\V EH
FHUWDLQ ZKHQ UHSODFLQJ D FRQWURO WR ZLUH DFFRUGLQJ WR
WHUPLQDO LGHQWLILFDWLRQ� 127 DFFRUGLQJ DFFRUGLQJ WR
WHUPLQDO ORFDWLRQ�

7\SLFDO &22/,1* )DQ 7LPHU

�� 9$&

&20

12

1&

&20

)$1

,1387� ��9$&� ���9$

287387� ���9$&� ��)/$� ��/5$
���9$&� ��)/$� ��/5$

02'(/ )7&��(&2�

+4 ������� +&

+($7&5$)7

)LJXUH ��
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&21752/ 23(5$7,21

,Q RUGHU IRU WKLV FRQWURO WR IXQFWLRQ SURSHUO\� LW 0867 EH
ZLUHG LQWR WKH FLUFXLW FRUUHFWO\� 7KH ILUVW VWHS WKHQ LQ
FKHFNLQJ WKLV FRQWURO LV WR LQVXUH WKDW LW LV ZLUHG DFFRUGLQJ
WKH XQLW·V ZLULQJ GLDJUDP�

7KHUH DUH WKUHH ��� ORZ YROWDJH WHUPLQDOV ORFDWHG RQ WKH
RXWVLGH SHULPHWHU RI WKH FRQWURO� 7KH µ&20µ WHUPLQDO LV
DOZD\V FRQQHFWHG WR WKH &RPPRQ VLGH RI WKH �� 9ROW
SRZHU VXSS O\ � 7KH µ�� 9$&µ WHUPLQD O L V D OZD\V
FRQQHFWHG WR WKH µ+27µ �µ5µ� VLGH RI WKH ORZ YROWDJH
WUDQVIRUPHU� 7KH µ)$1µ WHUPLQDO LV FRQQHFWHG WR WKH µ*µ
WHUPLQDO RI WKH ORZ YROWDJH WHUPLQDO VWULS� 7KLV LV WKH
WHUPLQDO WKDW LV HQHUJL]HG E\ WKH WKHUPRVWDW RQ D FDOO IRU
IDQ RSHUDWLRQ�

7KHUH DUH DOVR WKUHH ��� OLQH YROWDJH WHUPLQDOV LQ WKH
FHQWHU RI WKH FRQWURO PDUNHG µ&20� µ12µ DQG µ1&µ� 7KH
µ&20µ OLQH YROW WHUPLQDO LV FRQQHFWHG WR WKH SULPDU\
µ/LQHµ VLGH RI WKH ORZ YROWDJH WUDQVIRUPHU� 7KH µ12µ
WHUPLQDO LV FRQQHFWHG WR WKH &22/,1* VSHHG WDS ZLUH RI
WKH EORZHU PRWRU� 7KH µ1&µ WHUPLQDO LV FRQQHFWHG WR
µ&20µ WHUPLQDO RI WKH +($7,1* IDQ WLPHU SURYLGLQJ LW
ZLWK LWV OLQH YROWDJH SRZHU VXSSO\�

:KHQ ZLUHG DV LQGLFDWHG� �DQG ZLWK WKH XQLW FRQQHFWHG WR
OLQH YROWDJH� WKH FRQWURO ZLOO IXQFWLRQ DV IROORZV�

)DQ WLPLQJ �µ21 DQG µ2))µ GHOD\� LV LQLWLDWHG ZKHQHYHU
WKH µ)$1µ WHUPLQDO LV HQHUJL]HG �RU GH�HQHUJL]HG LQ WKH
FDVH RI µ2))µ GHOD\� ZLWK �� YROWV� DV LV WKH FDVH ZKHQ
WKH 7+(50267$7 FDOOV IRU &22/,1* HQHUJL]LQJ WKH µ<µ
	 µ*µ WHUPLQDOV� 7KH µ*µ WHUPLQDO PD\ DOVR EH HQHUJL]HG
RQ VRPH WKHUPRVWDWV E\ PRYLQJ WKH µ)$1µ VHOHFWRU
VZLWFK WR WKH µ21µ SRVLWLRQ�

&+(&.,1* +($7&5$)7 $1'�25
:$76&2 &22/,1* )$1 7,0(56

7KH FRQWURO PD\ EH FKHFNHG ZKLOH LW LV LQ WKH XQLW DV
IROORZV��

7XUQ (OHFWULFDO VXSSO\ RII WR XQLW

(OHFWULFDO VKRFN KD]DUG�

7XUQ 2)) HOHFWULF SRZHU DW IXVH ER[ RU VHUYLFH
SDQHO EHIRUH PDNLQJ DQ\ HOHFWULFDO FRQQHF�
WLRQVDQGHQVXUHDSURSHUJURXQGFRQQHFWLRQLV
PDGH EHIRUH FRQQHFWLQJ OLQH YROWDJH�

)DLOXUH WR GR VR FDQ UHVXOW LQ SURSHUW\ GDPDJH�
SHUVRQDO LQMXU\ DQG�RU GHDWK�

7R FKHFN WKH µ21µ GHOD\ SODFH D MXPSHU ZLUH EHWZHHQ
WKH µ��9$&µ DQG µ)$1µ W H UP LQD O V � 5HV W R U H
(/(&75,&$/ SRZHU� $IWHU µ21µ GHOD\ ��� VHFRQGV�
H[SLUHV� µ1250$//< 23(1µ IDQ FRQWDFWV VKRXOG FORVH�
DQG EORZHU VKRXOG UXQ�

7R FKHFN µ2))µ GHOD\� &$5()8//< UHPRYH MXPSHU ZLUH
I U RP EH WZHHQ µ��9$&µ DQG µ)$1µ W H UP LQD O V
�UHPHPEHULQJ WKDW WKH 81,7 ,6 67,// 32:(5('�� $IWHU
µ2))µ GHOD\ ��� VHFRQGV� H[SLUHV� µ1250$//< 23(1µ
FRQWDFWV VKRXOG UHRSHQ� DQG EORZHU VKRXOG VWRS�

,I WKH FRQWURO SDVVHV WKHVH WHVWV LW LV RSHUDWLQJ QRUPDOO\�
5HVWRUH (OHFWULFDO VXSSO\� DQG UHVXPH RSHUDWLRQ�

+21(<:(// 67���� 6HULHV )$1 7,0(5�)851$&( &21752/

7KH +21(<:(// 67���� ( OHF W U RQ L F )DQ
7LPHU�)XUQDFH &RQWURO LV DQ LQWHJUDWHG HOHFWURQLF FRQWURO�
ZK L FK FRQ WD L Q V 12 86(5 6(59,&($%/(
&20321(176� ,W LV� DV LWV QDPH LPSOLHV� D IDQ WLPHU
DQG D IXUQDFH FRQWURO RI VRUWV� ,Q DGGLWLRQ WR FRQWUROOLQJ
WKH IDQ RSHUDWLRQ IRU %27+ +($7,1* DQG &22/,1*� LW
DOVR WDNHV WKH SODFH RI WKH FRPEXVWLRQ DLU UHOD\ DQG�RU
WKH V\VWHP UHOD\�

7ZR ��� GLIIHUHQW VHULHV RI WKH FRQWURO �67����µ&µ 	
67����µ*µ� PD\ EH HQFRXQWHUHG LQ WKLV VHU LHV RI
SURGXFW� 7KH RSHUDWLRQ RI ERWK YHUVLRQV LV LGHQWLFDO� 7KH
EDVLF GLIIHUHQFH EHWZHHQ WKHVH YHUVLRQV LV WKDW RQH KDV D
EODFN SODVWLF HQFORVXUH� ZKHUHDV WKH RWKHU GRHV QRW�
7KH\ ERWK SURYLGH IRU ILHOG DGMXVWPHQW RI WKH µ21µ DQG

µ2))µ GHOD\V LQ +($7,1*� DV ZHOO DV SURYLGLQJ ),;('
�QRQ�DGMXVWDEOH� µ21µ DQG µ2))µ GHOD\V LQ &22/,1*�
)RU UHSODFHPHQW SDUWV SXUSRVHV� RQO\ WKH 67����* �ZLWK
EODFN SODVWLF HQFORVXUH� LV VXSSOLHG�

7KH 67���� L V XVHG L Q PR UH UHFHQ W PRGH O V L Q
FRQMXQFWLRQ ZLWK WKH 69���� *$6 9$/9(�,*1,7,21
&21752/� ,W SURYLGHV WKH SRZHU VRXUFH WR EHJLQ WKH
LJQLWLRQ VHTXHQFH WKURXJK D PRQLWRUHG VDIHW\ FLUFXLW� ,W
DOVR VHUYHV DV D ORZ YROWDJH WHUPLQDO VWULS� ,Q WKH
67���� VHULHV FRQWURO FHUWDLQ DFFHVVRU\ WHUPLQDOV DUH
DOVR SURYLGHG DV ZHOO DV D &RQWLQXRXV IDQ WHUPLQDO ZKLFK
DOORZV IRU FRQWLQXRXV IDQ RSHUDWLRQ DW D VSHHG RWKHU WKDQ
HLWKHU WKH KHDWLQJ RU FRROLQJ VSHHG�
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+RQH\ZHOO 67����*
�ZLWK HQFORVXUH�

)LJXUH ��

��������

7KH FRQWURO SURYLGHV D IL[HG �QRQ�DGMXVWDEOH� �� VHFRQG
µ21 DQG µ2))µ GHOD\ IRU WKH FLUFXODW LQJ EORZHU LQ
&22/,1* DQG DQ DGMXVWDEOH �� RU �� VHFRQG µ21µ
GHOD\ IRU WKH FLUFXODWLQJ EORZHU LQ +($7,1*�

7KH 67���� FRQWURO DOVR SURYLGHV DQ DGMXVWDEOH
+($7,1* µ2))µ GHOD\ IRU WKH FLUFXODWLQJ EORZHU ZKLFK
FDQ EH ILHOG DGMXVWHG WR ��� ��� ���� RU ��� VHFRQGV
������������RU ��� RQ QHZHU FRQWUROV��

+21(<:(// 67���� 81,48(
&21752/ )81&7,216�5(63216(6

7KHUH DUH VRPH XQLTXH UHVSRQVHV IURP WKHVH FRQWUROV
WKDW GLIIHU IURP ZKDW RQH ZRXOG QRUPDOO\ H[SHFW� DQG PD\
EH VRPHZKDW FRQIXVLQJ� 6SHFLILFDOO\� WKHVH DUH DV
IROORZV�

(QHUJL]LQJ WKH µ*µ WHUPLQDO RI WKLV FRQWURO ZLOO FDXVH WKH
EORZHU WR UXQ RQ WKH +($7,1* VSHHG� �:LWK PRVW RWKHU
IXUQDFHV� D EORZHU UHOD\ LV QRUPDOO\ HQHUJL]HG YLD WKH µ*µ
WHUPLQDO FDXVLQJ WKH EORZHU WR UXQ RQ WKH FRROLQJ VSHHG��

(QHUJL]LQJ WKH µ*µ 	 µ<µ WHUPLQDOV �WRJHWKHU� ZLOO FDXVH
WKH EORZHU WR UXQ RQ WKH &22/,1* VSHHG� ,W LV LPSRUWDQW
WKDW \RX WDNH QRWH RI WKLV� VLQFH FRQWURO ZLULQJ LPSURSHUO\
FRQQHF W HG FDQ FDXVH SH U FH L YHG DV ZH O O D V U HD O
HTXLSPHQW SUREOHPV�

µ12 7(50,1$/6µ (1(5*,=(' �RQ ORZ YROWDJH WHUPLQDO
VWULS� � ,I D VSHHG WDS ZLUH KDV EHHQ FRQQHFWHG WR WKH
µ&217µ �FRQWLQXRXV� WHUPLQDO� �RSWLRQDO WHUPLQDO
SURYLGHG RQ WKH 67���� VHULHV FRQWUROV� WKH EORZHU ZLOO
UXQ RQ WKLV VSHHG� 0D[LPXP DOORZDEOH FRQQHFWHG ORDG
IRU WKLV WHUPLQDO LV ��� )/$

7KLV IHDWXUH UHTXLUHV VRPH H[SODQDWLRQ DV WR KRZ LW
GLIIHUV IURP µ)$1 21µ VHOHFWHG IURP WKH WKHUPRVWDW
VXE�EDVH�

7KH µ&217,18286µ WHUPLQDO RI WKH 67���� FRQWURO LV
HQHUJL]HG 21/< ZKHQ WKHUH LV 12 27+(5 &$// )25
23(5$7,21 RI DQ\ NLQG� ,I WKHUH LV D FDOO IRU +($7�
&22/� RU µ)$1 21µ� WKLV WHUPLQDO LV '(�(1(5*,=('�
7KH SXUSRVH RI WKLV WHUPLQDO LV WR SURYLGH D PHDQV RI DLU
FLUFXODWLRQ GXULQJ µ2)) &<&/(6µ DW D GLIIHUHQW VSHHG
WKDQ HLWKHU KHDWLQJ RU FRROLQJ� 7KH XVH RI WKLV WHUPLQDO
LV RSWLRQDO� DQG WKHUH ZLOO EH QR VSHHG WDS ZLUHV
FRQQHFWHG WR WKLV WHUPLQDO ZKHQ WKH XQLW LV VKLSSHG�

+RQH\ZHOO 67����&
�ZLWKRXW HQFORVXUH�

)LJXUH ��

��������

'LS
6ZLWFK

µ&217,18286µ IDQ VKRXOG QRW EH FRQIXVHG ZLWK µ)$1
21µ ZKLFK LV REWDLQHG E\ VZLWFKLQJ WKH IDQ VHOHFWRU
VZLWFK RQ WKH WKHUPRVWDW VXE�EDVH WR µ)$1 21µ
�HQHUJL]LQJ WKH µ*µ WHUPLQDO� ZKLFK FDXVHV WKH EORZHU WR
UXQ RQ WKH µ+($7,1*µ VSHHG�

7KH 67���� (OHFWURQLF $LU &OHDQHU WHUPLQDO �($&� ,6
21/< HQHUJL]HG LQ FRQMXQFWLRQ ZLWK WKH +($7,1* DQG
&22/,1* VSHHG WHUPLQDOV� ,W ,6 127 (1(5*,=(' LQ
FRQMXQFWLRQ ZLWK WKH µ&217,18286µ IDQ VSHHG WHUPLQDO�
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7KH PD[LPXP DOORZDEOH FRQQHFWHG ORDG WR WKH ($&

WHUPLQDO LV ��� �HLJKW WHQWKV� $PS�

7KH 67���� +80,',),(5 WHUPLQDO �+80� LV HQHUJL]HG LQ

FRQMXQFWLRQ ZLWK WHUPLQDO µ'�µ �,�(� LW LV HQHUJL]HG

ZKHQHYHU WKH FRPEXVWLRQ EORZHU LV UXQQLQJ� 7KH

PD[LPXP DOORZDEOH FRQQHFWHG ORDG WR WKH +80

WHUPLQDO LV ��� �HLJKW WHQWKV� $PS�

7KH FRPELQHG FRQQHFWHG ORDGV RI WKH ($& DQG +80

WHUPLQDOV FDQQRW H[FHHG D WRWDO RI ��� �HLJKW WHQWKV� DPS�

6HWW LQJ 7KH 67���� +HDWLQJ )DQ µ2))µ 'HOD\ LV

DFFRPSOLVKHG E\ WKH SRVLWLRQLQJ RI µ',3µ VZLWFKHV� 7KH

LOOXVWUDWLRQ EHORZ� DV ZHOO DV D ODEHO RQ WKH FRQWURO LWVHOI

LQGLFDWHV KRZ WR SRVLWLRQ WKHVH VZLWFKHV WR REWDLQ WKH

GHVLUHG VHWWLQJ�

+HDWLQJ 2)) 'HOD\ ',3 VZLWFK 6HWWLQJV
�(DUOLHU &RQWUROV�

)LJXUH ��

� � � �

� � � �

�� 6HF� �� 6HF�

��� 6HF� ��� 6HF�

21 21

2121

)DQ 'HOD\ ',3 6ZLWFK 6HWWLQJV
�1HZHU FRQWUROV�

)DQ 2II 'HOD\ ���� VHF� LV IDFWRU\ VHWWLQJ�

� � � � � � � �

�� VHF ��� VHF ��� VHF ��� VHF

)DQ 2Q 'HOD\ ��� VHF� LV IDFWRU\ VHWWLQJ�

� �

�� VHF

� � �

�� VHF

�

)LJXUH ��

7KH 67���� +HDWLQJ µ2))µ GHOD\ FDQ EH VHW WR HLWKHU
��� ��� ���� RU ��� VHFRQGV ������������ RU ��� IRU
QHZHU FRQWUROV�� 7KH FRQWURO ZDV VKLSSHG RXW LQ WKH ���
VHFRQG SRVLWLRQ ���� IRU QHZHU FRQWUROV�� 7KLV PD\ EH
VDWLVIDFWRU\ IRU VRPH LQVWDOODWLRQV� EXW QRW IRU RWKHUV�

7KH µ2))µ GHOD\ VKRXOG EH VHW DV ORQJ DV SRVVLEOH
ZLWKRXW FUHDWLQJ µ&2/' $,5µ FRPSODLQWV DW WKH HQG RI WKH
F\FOH�

7KH +HDWLQJ µ21µ GHOD\ PD\ EH VHW WR HLWKHU �� RU ��
VHFRQGV� 7KH FRQWURO LV VKLSSHG RXW DW �� VHFRQGV� $V
ZLWK WKH µ2))µ GHOD\� WKLV PD\ EH VDWLVIDFWRU\ IRU VRPH
LQVWDOODWLRQV� EXW QRW IRU RWKHUV�

7KH µ21µ GHOD\ VKRXOG EH VHW DV VKRUW DV SRVVLEOH
ZLWKRXW FUHDWLQJ µ&2/' $,5µ FRPSODLQWV DW WKH EHJLQQLQJ
RI WKH F\FOH�

7KH &22/,1* µ21 DQG µ2))µ GHOD\V RI WKH 67����
VHULHV FRQWUROV DUH IL[HG DW �� VHFRQGV� DQG DUH QRW
DGMXVWDEOH�

7KH RSHUDWLRQ RI WKH +21(<:(// 67���� VHULHV )$1
7,0(5�)851$&( &21752/ �DV ZHOO DV WKH RSHUDWLRQ
RI WKH XQLW LQ JHQHUDO� FDQ EH YHULILHG LQ D IHZ PLQXWHV E\
XVLQJ WZR ��� MXPSHU ZLUHV �WR MXPSHU WHUPLQDOV RI WKH ORZ
YROWDJH WHUPLQDO VWULS� DQG WKH µ7(67 6(48(1&(µ
EHORZ�
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67���� 7(67,1* 6(48(1&(

,IXQLWVXFFHVVIXOO\SDVVHVWKLV WHVWLQJVHTXHQFH� LWFDQEHDVVXPHGWKDW WKHUHDUHQRSUREOHPVZLWK WKH67����)$17,0(5�)851$&(&21752/� ,I

LW GRHVQRW� KRZHYHU� LW GRHVQRW QHFHVVDULO\PHDQ WKDW WKHUHDUHSUREOHPVZLWK WKHFRQWURO� $Q\PDOIXQFWLRQVVKRXOGEHWKRURXJKO\ LQYHVWLJDWHGEHIRUH

UHSODFLQJ DQ\ FRPSRQHQWV�

&+(&.,1* &22/,1* )81&7,216

�� -803(5 µ<µ 	 µ*µ 72 µ5µ

�� &+(&. )25 &2035(6625 67$57�83

�� &+(&. &22/,1* )$1 '(/$< µ21µ

�� &+(&. &22/,1* 63((' )$1 23(5$7,21

�� 5(029( -803(5

�� &+(&. )25 &2035(6625 6+87�'2:1

�� &+(&. &22/,1* )$1 µ2))µ '(/$<

&+(&.,1* +($7,1* )81&7,216

�� -803(5 µ:µ 72 µ5µ

�� &+(&. &20%867,21 %/2:(5 67$57�83

�� &+(&. ,*1,7,21 6<67(0 $&7,9$7,21

�� :+(1 0$,1 %851(5 /,*+76� &+(&.
+($7,1* )$1 µ21µ '(/$<

�� &+(&. +($7,1* 63((' )$1 23(5$7,21

�� 5(029( -803(5

�� &+(&. 3267 385*( '(/$<

�� &+(&. +($7,1* )$1 µ2))µ '(/$<

*$6 9$/9(�,*1,7,21 &21752/

�+21(<:(// 69�����

7KH V\V W HP FRQV L V W V EDV L FD O O \ R I RQ O \ WZR �� �
FRPSRQHQWV� 7KH ,JQLWLRQ 6\VWHP &RQWURO DQG WKH 3LORW
+DUGZDUH� 7KH\ RSHUDWH RQ 7ZR ��� �� YROW SRZHU FLUFXLWV
UHFHLYHG IURP WKH 67���� )DQ 7LPHU�)XUQDFH &RQWURO�
2QH LV WKH SRZHU VXSSO\ IRU WKH LJQLWRU� WKH VHFRQG LV WR
DFWLYDWH WKH LJQLWLRQ VHTXHQFH�

7KH ,JQLWLRQ 6\VWHP &RQWURO PDQDJHV WKH ,JQLWLRQ
6HTXHQFH� DQG WKH IORZ RI JDV WR WKH SLORW DQG PDLQ
EXUQHUV� ,W LV LQ HVVHQFH D FRPELQDWLRQ *DV 9DOYH DQG
,JQLWLRQ FRQWURO� ,W FRQWDLQV VRSKLVWLFDWHG HOHFWURQLF
FRPSRQHQ W V � L Q W H U QD O O \ � DQG KDV 12 86(5
6(59,&($%/( &20321(176� 6KRXOG D SUREOHP EH
YHULILHG LQWHUQDOO\ ZLWKLQ WKH GHYLFH� ,7 ,6 127 ),(/'
5(3$,5$%/(� DQG PXVW EH UHSODFHG�

7KH 3LORW +DUGZDUH LQFOXGHV WKH SLORW EXUQHU� WKH KRW
VXUIDFH HOHPHQW WKDW OLJKWV WKH SLORW EXUQHU� WKH IODPH URG
WKDW VHQVHV SLORW IODPH� DQG WKH FDEOH WKDW DWWDFKHV WR WKH
V\VWHP FRQWURO� 7KH KRW VXUIDFH HOHPHQW LV PDGH RI D
WRXJK EUHDN UHVLVWDQW FHUDPLF FRPSRVLWH PDWHULDO� ,W
RSHUDWHV RQ �� 9ROWV $�&� 7KH ,JQLWHU�)ODPH 5RG
DVVHPEO\ FDQ EH UHSODFHG LQGHSHQGHQWO\ IURP WKH SLORW
EXUQHU DVVHPEO\�

7KH V\VWHP RSHUDWLRQ LV TXLWH VLPSOH� DQG IRUJLYLQJ� �,�(�
QXLVDQFH ORFNRXWV DUH HOLPLQDWHG�� $ VHTXHQFH RI
RSHUDWLRQ IORZ FKDUW FDQ EH IRXQG RQ SDJH ����

)LJXUH �� +RQH\ZHOO 69���� ,JQLWLRQ 6\VWHP

*DV 9DOYH�,JQLWLRQ &RQWURO

3LORW %XUQHU

,JQLWRU�6HQVRU
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69���� 6<67(0 23(5$7,21

&RQQHFWLQJ WKH XQLW WR WKH OLQH YROWDJH VXSSO\ SURYLGHV ��
YROWV WR SRZHU WKH V\VWHP� �WKLV LV DFFRPSOLVKHG E\ WKH
FRQQHFWLRQV IURP WHUPLQDOV >SLQV@ �� 	 �� IURP WKH
67���� IDQ WLPHU WR WHUPLQDOV �� 	 �� RI WKH 69���� JDV
YDOYH�

:KHQ WKH WKHUPRVWDW FDOOV IRU KHDW� �WKH FRPEXVWLRQ
EORZHU VWDUWV� FDXVLQJ WKH SUHVVXUH VZLWFK WR FORVH
FRPSOHWLQJ WKH FLUFXLW WR WKH LJQLWLRQ V\VWHP FRQWURO� WKHUH
ZLOO EH DSSUR[LPDWHO\ D WZR ��� VHFRQG GHOD\� ZKLOH WKH
LJQLWLRQ V\VWHP FRQWURO UXQV D VHOI FKHFN

3DUW RI WKDW VHOI FKHFN LV WR VHH LI D I ODPH VLJQDO LV
GHWHFWHG� ,I D IODPH VLJQDO LV GHWHFWHG XSRQ D FDOO IRU KHDW
�DQG QDWXUDOO\ WKHUH VKRXOGQ·W EH�� WKH LJQLWLRQ V\VWHP
FRQWURO ZLOO HQHUJL]H WKH HOHFWURQLF IDQ WLPHU RXWSXW
�FDXVLQJ WKH FRQGLWLRQHG DLU EORZHU WR VWDUW DIWHU WKH IL[HG
�� VHFRQG µ21µ GHOD\�DQG ZLOO NHHS WKH YDOYH DQG LJQLWRU
FLUFXLWV RII�

$VVXPLQJ WKDW QR IODPH VLJQDO LV GHWHFWHG XSRQ WKH FDOO
IRU KHDW� �1RUPDO RSHUDWLRQ�� WKH LJQLWLRQ V\VWHP FRQWURO
ZLOO SRZHU WKH LJQLWRU FLUFXLW ��� 9ROWV� FDXVLQJ WKH LJQLWRU
WR KHDW XS�

,I WKH LJQLWRU FLUFXLW LV QRW SURYHQ �,�(� WKH LJQLWRU LV
PLVVLQJ� EURNHQ� RU WKH FRQQHFWLRQV DUH ORRVH� WKHUH ZLOO
EH QR UHVSRQVH IURP WKH LJQLW LRQ V\VWHP FRQWURO �
�/RFNRXW�

2QFH WKH LJQLWRU FLUFXLW KDV EHHQ SURYHQ� DQG WKH LJQLWRU
EHJLQV WR KHDW XS� WKH SLORW YDOYH ZLOO EH HQHUJL]HG
DOORZLQJ JDV WR IORZ WR WKH SLORW EXUQHU�

:LWK WKH LJQLWRU QRZ KRW� DQG JDV IORZLQJ WR WKH SLORW� WKH
SLORW VKRXOG OLJKW� DQG WKH VHQVRU VKRXOG VHQVH IODPH�

,I QR IODPH LV VHQVHG� �,�(� QR JDV� SLORW QRW OLW� IODPH QRW
HQYHORSLQJ VHQVRU� HWF�� WKH LJQLWRU ZLOO VWD\ RQ� DQG WKH
SLORW YDOYH ZLOO UHPDLQ RSHQ XQWLO LW GRHV VHQVH IODPH� RU
XQWLO WKH FDOO IRU KHDW LV VDWLVILHG� 7+( 6<67(0 :,//
127 /2&. 287 XQGHU WKLV FRQGLWLRQ�

$VVXPLQJ WKDW WKH SLORW GRHV OLJKW� DQG IODPH LV VHQVHG�
�QRUPDO RSHUDWLRQ� WKH LJQLWLRQ V\VWHP FRQWURO ZLOO WXUQ WKH
LJQLWRU RII� ZKLOH HQHUJL]LQJ WKH PDLQ YDOYH� 7KLV ZLOO DOORZ
WKH SLORW WR OLJKW WKH PDLQ EXUQHU� ,W ZLOO DOVR HQHUJL]H WKH
HOHFWURQLF IDQ WLPHU RXWSXW �FDXVLQJ WKH FRQGLWLRQHG DLU
EORZHU WR VWDUW DIWHU WKH IL[HG �� VHFRQG µ21µ GHOD\��

,I D IODPH RXWDJH �,�(� ORVV RI JDV VXSSO\� EORZQ RXW� HWF��
VKRXOG RFFXU GXULQJ D UXQ F\FOH �0DLQ EXUQHU RSHUDWLRQ��

WKH LJQLWLRQ V\VWHP ZLOO LPPHGLDWHO\ GH�HQHUJL]H WKH PDLQ
YDOYH DQG UH�SRZHU WKH LJQLWRU FLUFXLW SODFLQJ WKH V\VWHP
EDFN LQ WR WKH µ7ULDO )RU ,JQLWLRQµ PRGH�

$V SUHYLRXVO\� LW ZLOO UHPDLQ LQ WKLV µ7ULDO )RU ,JQLWLRQµ
PRGH �,JQLWRU SRZHUHG DQG SLORW YDOYH RSHQ� HLWKHU XQWLO
WKH SLORW OLJKWV DQG IODPH LV VHQVHG� RU XQWLO WKH FDOO IRU
KHDW HQGV�

,I� GXULQJ PDLQ EXUQHU RSHUDWLRQ� WKH LJQLWRU FLUFXLW RSHQV�
�,�(� LJQLWRU EUHDNV� RU ZLULQJ EHFRPHV GLVFRQQHFWHG RU
ORRVH IURP FRQWURO� WKH SLORW DQG PDLQ YDOYH ZLOO FORVH DQG
WKH V\VWHP ZLOO VKXW GRZQ� �/RFNRXW�

&RQVHTXHQWO\� DV \RX FDQ VHH� WKH RQO\ FRQGLWLRQ WKDW ZLOO
FDXVH D ORFNRXW LQ WKLV V\VWHP LV DQ XQSURYHQ LJQLWRU
FLUFXLW�

:LWK DQ\ RWKHU W\SH RI FRQGLWLRQ� �ORVV RI JDV� ORVV RI
SRZHU� HWF�� WKH V\VWHP ZLOO UHVHW LWVHOI� DQG UHYHUW WR D
µ7ULDO )RU ,JQLWLRQµ PRGH XQWLO LW HLWKHU OLJKWV DQG UHVXPHV
PDLQ EXUQHU RSHUDWLRQ� RU WKH FDOO IRU KHDW HQGV�

7KH 69���� V\V WHP LV QRW VHQVL W LYH WR IX UQDFH
JURXQGLQJ RU OLQH YROWDJH SRODULW\� $FFRUGLQJO\� \RX
FDQQRW H[SHULHQFH D ORFNRXW GXH WR WKRVH UHDVRQV�

$VVXPLQJ WKDW WKH PDLQ EXUQHU GLG QRW H[SHULHQFH DQ\
SUREOHPV GXULQJ WKH UXQ F\FOH �QRUPDO RSHUDWLRQ� LW ZRXOG
FRQWLQXH WR RSHUDWH DV ORQJ DV WKH FDOO IRU KHDW UHPDLQHG�

2QFH WKH FDOO IRU KHDW HQGHG� WKH LJQLWLRQ V\VWHP FRQWURO
ZRXOG LPPHGLDWHO\ FORVH WKH PDLQ DQG SLORW YDOYHV� DQG
GH�HQHUJL]H WKH HOHFWURQLF IDQ WLPHU RXWSXW�

'H�HQHUJL]LQJ WKH HOHFWURQLF IDQ WLPHU RXWSXW FDXVHV WKH
µ2))µ GHOD\ WLPLQJ WR EHJLQ� DQG ZKHQ WKH SUH�VHOHFWHG
WLPH ����������� RU ��� VHFRQGV� H[SLUHV� WKH EORZHU ZLOO
WXUQ RII�

7528%/(6+227,1*

0DOIXQFWLRQV RI WKH +21(<:(// 69���� µ6PDUW
3LORWµ V\VWHP PD\ EH HDVLO\ GLDJQRVHG XVLQJ D YROWPHWHU
DQG D VSDUH LJQLWHU�IODPH URG DVVHPEO\� 7KH LJQLWHU LWVHOI
FDQ DOVR EH FKHFNHG XVLQJ DQ 2KPPHWHU� 5HVLVWDQFH RI
D µ*RRGµ LJQLWHU VKRXOG EH �� 2KPV RU OHVV� 6HH WKH
WURXEOHVKRRWLQJ IORZ FKDUW DQG WKH VHTXHQFH RI RSHUDWLRQ
IORZ FKDUWV RQ SDJHV ���	��� RI WKLVPDQXDO IRU DGGLWLRQDO
LQIRUPDWLRQ RQ RSHUDWLRQ DQG WURXEOHVKRRWLQJ�
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+21(<:(// 6����0 �63$5. �WR� 3,/27� ,*1,7,21 6<67(0

(DUOLHU PRGHOV XVHG D +21(<:(// 6����0 VSDUN WR
SLORW LJQLWLRQ V\VWHP LQ FRQMXQFWLRQ ZLWK D 95���� JDV
YDOYH�

)LJXUH �� +RQH\ZHOO 6����0

23(5$7,21

2Q D FDOO IRU +($7� WKH 6����0 LV HQHUJL]HG �RQFH WKH
SUHVVXUH VZLWFK FORVHV� DQG SURYLGHV D �� VHFRQG µ7ULDO
)RU ,JQLWLRQµ� 7KLV µ7ULDO IRU ,JQLWLRQµ SURYLGHV D KLJK
YROWDJH VSDUN �DSSUR[LPDWHO\ ������ 9ROWV� WR WKH LJQLWRU�
DQG HQHUJL]HV WKH SLORW FLUFXLW RI WKH JDV YDOYH�

:LWK VSDUN DQG JDV QRZ DYDLODEOH DW WKH SLORW EXUQHU� WKH
SLORW VKRXOG OLJKW DQG SURYH IODPH E\ IODPH UHFWLILFDWLRQ RQ
WKH IODPH VHQVRU�

:KHQ WKH 6����0 GHWHFWV WKH IODPH UHFWLILFDWLRQ RI WKH
SURYHQ SLORW IODPH� LW ZLOO VLPXOWDQHRXVO\ WXUQ RII WKH
VSDUN� DQG HQHUJL]H WKH PDLQ YDOYH� 7KLV ZLOO DOORZ WKH
SLORW OLJKW WR OLJKW WKH PDLQ EXUQHU�

,I IRU VRPH UHDVRQ WKH SLORW GRHV QRW OLJKW� �,�(� QR JDV RU
QR VSDUN� RU L I L W O L JK WV EXW GRHV QRW SURYH I ODPH
�UHFWLILFDWLRQ� ZLWKLQ WKH �� VHFRQG µ7ULDO IRU ,JQLWLRQµ� WKH
SLORW FLUFXLW DQG VSDUN ZLOO EH GH�HQHUJL]HG IRU D µ:DLW
&\FOHµ RI DSSUR[LPDWHO\ ILYH ��� PLQXWHV�

7KH SXUSRVH RI WKH µ:DLW &\FOH LV WR DOORZ DQ\ XQEXUQHG
JDVVHV WR EH YHQWHG RXW WKH IOXH EHIRUH RQFH DJDLQ

SURYLGLQJ D µ7ULDO IRU ,JQLWLRQµ� 'XULQJ WKLV ILYH ��� PLQXWH
µ:DLW &\FOHµ� DSSDUHQWO\ QRWKLQJ ZLOO EH KDSSHQLQJ� 7KH
FRPEXVWLRQ EORZHU� KRZHYHU� ZLOO EH UXQQLQJ� DQG
�DVVXPLQJ WKH SUHVVXUH VZLWFK LV FORVHG�� WKH WKH
6����0 ZLOO UHPDLQ HQHUJL]HG� 7KH JDV YDOYH DQG�RU
VSDUN� KRZHYHU� ZLOO QRW EH HQHUJL]HG GXULQJ WKLV µ:DLW
&\FOHµ SHULRG�

2QFH WKH µ:DLW &\FOHµ LV FRPSOHWH� WKH 6����0 ZLOO
SURYLGH DQRWKHU �� VHFRQGV µ7ULDO IRU ,JQLWLRQµ� 7KH
6����0 ZLOO FRQWLQXDOO\ UHSHDW WKLV VHTXHQFH �,�(� ��
VHFRQG µ7ULDO IRU ,JQLWLRQµ IROORZHG E\ D )LYH ��� PLQXWH
µ:DLW &\FOHµ� XQWLO WKH SLORW DQG PDLQ EXUQHU OLJKW� RU WKH
FDOO IRU +($7 HQGV�

'XULQJ WURXEOHVKRRWLQJ� WKH µORQJµ ILYH ��� PLQXWH µ:DLW
&\FOHµ FDQ EH HOLPLQDWHG E\ VLPSO\ VDWLVI\LQJ WKH FDOO IRU
+($7� DQG UHFDOOLQJ� RU E\ EUHDNLQJ DQG UHPDNLQJ WKH
O LQH YROWDJH SRZHU WR WKH XQLW � 7KLV ZL O O UHVHW WKH
6����0� DQG LPPHGLDWHO\ SURYLGH DQRWKHU �� VHFRQG
µ7ULDO IRU ,JQLWLRQµ�

7528%/(6+227,1*

0DOIXQFWLRQV RI WKH +21(<:(// 6����0 µ6SDUN WR
3LORWµ PD\ EH HDVLO\ GLDJQRVHG XVLQJ D 9ROW�2KPPHWHU�
6HH WKH WURXEOHVKRRWLQJ IORZ FKDUW LQ WKH EDFN SDJHV RI
WKLV PDQXDO�

3,/27 $'-8670(17 �$OO 0RGHOV�

3LORW I ODPH DGMXVWPHQW LV WKH VDPH IRU DO O PRGHOV�
UHJDUGOHVV RI ZKLFK LJQLWLRQ V\VWHP LV XVHG� 7KH SLORW
IODPH VKRXOG EH DGMXVWHG WR HQYHORS IODPH VHQVRU DV
VKRZQ LQ )LJXUH ��� 7XUQ SL ORW DGMXVWPHQW VFUHZ
&2817(5&/2&.:,6( �RXW� WR ,1&5($6( DQG
&/2&.:,6( �LQ� WR '(&5($6(�

3LORW )ODPH $GMXVWPHQW

��������

��� � ����

3LORW %XUQHU

3LORW )ODPH

)ODPH 6HQVRU

)LJXUH ��
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%/2:(5 $66(0%/<

$OO PRGHOV XVH D PXOWL�VSHHG� SHUPDQHQW VSOLW FDSDFLWRU
PRWRU� GLUHFW�GULYH� EORZHU DVVHPEO\� 'LIIHUHQW VL]H �+3�
PRWRUV DQG�RU GLIIHUHQW GLDPHWHU EORZHU ZKHHOV DUH XVHG
LQ HDFK PRGHO WR REWDLQ WKH UHTXLUHG DLU IORZ� 7KHUH DUH
WZR �� � PH WKRGV I R U DFFHVV L QJ W KH E O RZH U
PRWRU�DVVHPEO\ IRU VHUYLFLQJ� 7KH PHWKRG \RX XVH ZLOO
GHSHQG RQ ZKLFK \RX SUHIHU� DQG ZKHWKHU RU QRW \RX
QHHG WR UHPRYH WKH ZKHHO DQG�RU KRXVLQJ IURP WKH XQLW�
)RU UHPRYDO RI WKH HQWLUH DVVHPEO\ IURP WKH XQLW� LW LV
QHFHVVDU\ WR XVH PHWKRG � GHVFULEHG EHORZ�

)LJXUH ��

5HG

%URZQ

%ODFN

<HOORZ5HG

:LUH &RORUV &RPPRQO\ 8VHG

0HWKRG � 0RWRU UHPRYDO DQG UHSODFHPHQW

7KLV PHWKRG DOORZV \RX WR UHPRYH DQG�RU UHSODFH WKH

PRWRU ZKLOH WKH KRXVLQJ DQG ZKHHO UHPDLQ LQ WKH XQLW�

6RPH WHFKQLFLDQV� KRZHYHU� PD\ SUHIHU WR ZRUN RQ WKH

HQWLUH DVVHPEO\ UHPRYHG IURP WKH XQLW� ,I WKLV LV \RXU

SUHIHUHQFH� XVH PHWKRG ��

�� 5HPRYH WKH EORZHU DFFHVV SDQHO

�� 5HPRYH WKH IRXU VFUHZV VHFXULQJ WKH EORZHU
KRXVLQJ� ,I XQLW KDV DVXSSRUW EUDFNHW� UHPRYH WKH WZR
VFUHZV VHFXULQJ WKH EUDFNHW�

�� 5HPRYH WKH WZR UHG ZLUHV DWWDFKHG WR WKH OLPLW
VZLWFK�

�� 6OLGH HQWLUH KRXVLQJ WRZDUG \RX� 7KLVZLOO DOORZ HDVLHU
DFFHVV WR WKH VSHHG WDS EORFN� PRWRU� DQG ZLUHV�

�� 7R UHSODFH PRWRU� UHDFK EHKLQG EORZHU KRXVLQJ DQG
ORFDWH EORZHU ZKHHO VHW VFUHZ�

� /RRVHQ VHW VFUHZ� DOO ZLUHV IURP PRWRU� DQG UHPRYH
IRXU SLQV RQPRXQWLQJ FUDGOH� WKHQ SXOO PRWRU WRZDUGV
\RX�

�� 7R UHSODFH PRWRU� UHYHUVH WKLV SURFHGXUH�

�� $IWHU UHSODFLQJ PRWRU� UHFRQQHFW DOO ZLUHV� UHLQVWDOO
KRXVLQJ DQG VFUHZV�

%ORZHU ZKHHO LQVSHFWLRQ

9LVXDOO\ LQVSHFW WKH EORZHU ZKHHO IRU DFFXPXODWLRQV RI GLUW

RU OLQW VLQFH WKH\ FDQ FDXVH UHGXFHG DLUIORZ� &OHDQ WKH

EORZHU ZKHHO RI WKHVH DFFXPXODWLRQV� ,I DFFXPXODWLRQ

FDQQRW UHPRYHG� LW ZLOO EH QHFHVVDU\ WR UHPRYH WKH EORZHU

DVVHPEO\ IURP WKH XQLW IRU SURSHU ZKHHO FOHDQLQJ�

0HWKRG � %ORZHU $VVHPEO\ UHPRYDO DQG
UHSODFHPHQW

7KLV PHWKRG LV UHTXLUHG WR UHSODFH RU UHSDLU EORZHU ZKHHO�

EORZHU KRXVLQJ� RU DQ\ XQUHDFKDEOH FRPSRQHQWV EHKLQG

EORZHU DVVHPEO\�

�� 5HSHDW VWHSV � WKURXJK � LQ PHWKRG ��

�� 5HPRYH DOO VFUHZV DURXQG ULP RI XQLW WRS� �H[FHSW
VFUHZV ZKLFK DUH LQDFFHVVLEOH EHFDXVH RI SUR[LPLW\
WR VWUXFWXUH��

�� 5DLVH XQLW WRS DW FRUQHU RI XQLW FORVHVW WR EORZHU DW
OHDVW �� DQG SODFH D VWXUG\ EUDFH DW OHDVW �� WKLFN
EHWZHHQ WRS DQG XQLW FRUQHU� 6HH )LJXUH ��� $ �;�
SLHFH RI ZRRG LV LGHDO IRU WKLV�

�� 'LVFRQQHFW DOO ZLUHV IURP KRXVLQJ DQG VOLGH KRXVLQJ
RXW RI XQLW� 5HYHUVH WKLV SURFHVV WR UHLQVWDOO�

)LJXUH ��
%ORZHU $VVHPEO\ 5HPRYDO
6KRZLQJ /LG 3URSSHG ZLWK �;�
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6(/(&7,1* %/2:(5 63(('6

7KH ZLGH YDULHW\ RI DSSOLFDWLRQV DQG LQVWDOODWLRQV RI
IXUQDFHV WKURXJKRXW WKH FRXQWU\ PDNHV LW LPSRVVLEOH WR
µ)DFWRU\ 6HOHFWµ EORZHU VSHHGV WKDW ZLOO SURYLGH SURSHU
RSHUDWLRQ IRU DOO LQVWDOODWLRQV� 7KLV PHDQV WKHQ� WKDW WKH
EORZHU VSHHGV IRU ERWK KHDWLQJ DQG FRROLQJ PXVW EH
µ)LHOG 6HOHFWHGµ IRU HDFK SDUWLFXODU LQVWDOODWLRQ WR LQVXUH
SURSHU RSHUDWLRQ�

7KH FULWHULD IRU VHOHFWLQJ WKH SURSHU EORZHU VSHHGV ,6
127 µ+LJK IRU &RROLQJ� /RZ IRU +HDWLQJµ� $OWKRXJK WKDW
PD\ EH KRZ LW ZRUNV RXW 620(7,0(6� ,W FDQ �LQ PDQ\
FDVHV� EH H[DFWO\ WKH RSSRVLWH� �,�(� D /RZHU VSHHG IRU
&RROLQJ� DQG D +LJKHU VSHHG IRU +HDWLQJ�

7KH 3523(5 &5,7(5,$ )25 6(/(&7,1* %/2:(5
63(('6 LV DV IROORZV�

+($7,1*

$ EORZHU VSHHG PXVW EH VHOHFWHG WKDW ZLOO SURYLGH SURSHU
WHPSHUDWXUH ULVH WKURXJK WKH IXUQDFH� �6HH µFKHFNLQJ

WHPSHUDWXUH ULVHµ IRXQG HOVHZKHUH LQ WKLV PDQXDO�� 7KH
UHTXLUHG &)0 IRU D SDUWLFXODU WHPSHUDWXUH ULVH FDQ DOVR
EH FDOFXODWHG E\ XVLQJ WKH IROORZLQJ IRUPXOD�

2XWSXW %78
7HPS� 5LVH ; ����  &)0

(;$03/(� $ PRGHO 3*$'��'�. HTXLSSHG ZLWK D ILHOG
LQVWDOOHG /2: ),5( .,7 ��� 0EWX LQSXW� UHVXOWV LQ DQ
RXWSXW RI ������ %WXK� <RX GHVLUH D WHPSHUDWXUH ULVH RI
��E) �UDQJH RI �����E) DOORZDEOH� DQG \RXU PHDVXUHG
H[WHUQDO VWDWLF SUHVVXUH LV ���µ :�&� ZLWK D GU\ FRLO�

������ RU ������
�� ; ���� ��  ��� &)0

&KHFNLQJ WKH EORZHU SHUIRUPDQFH GDWD IRU WKLV PRGHO�
�VHH FKDUW EHORZ� LQGLFDWHV WKDW # ���µ :�&� (�6�3�
PHGLXP VSHHG ZLOO GHOLYHU ��� &)0� $FFRUGLQJO\�
PHGLXP VSHHG VKRXOG EH XVHG LQ WKLV H[DPSOH IRU WKH
+($7,1* VSHHG�

%/2:(5 3(5)250$1&( '$7$

0RGHO 0RWRU
$LU 'HOLYHU\ LQ &)0 

([WHUQDO 6WDWLF 3UHVVXUH �,Q� :�&��

1XPEHU 6SHHG ��� ��� ��� ��� ��� ���
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$LU GHOLYHU\ DJDLQVW VKRZQ H[WHUQDO VWDWLF SUHVVXUHV WDNHQ ZLWK ���9 WR XQLW DQG GU\ FRLO� )RU ZHW FRLO VXEWUDFW DSSUR[LPDWHO\ �� &)0� $GG ��� VWDWLF IRU LQWHUQDO ILOWHUV�
 'U\ FRLO� QR ILOWHU

&22/,1*

$ EORZHU VSHHG PXVW EH VHOHFWHG WKDW ZLOO SURYLGH SURSHU
D L U I O RZ �1RP LQD O ��� &)0 SH U W RQ � I R U W KH D L U
FRQGLWLRQLQJ VL]H �FDSDFLW\� RI WKH XQLW DW WKH H[WHUQDO
VWDWLF SUHVVXUH RI WKH 'XFW V\VWHP �LQVWDOODWLRQ�� 7KLV
U HTX L U H V &+(&.,1* 7+( (;7(51$/ 67$7 ,&
35(6685(� DQG WKHQ FRQVX O W LQJ WKH %/2:(5
3(5)250$1&( '$7$ WR GHWHUPLQH WKH UHTXLUHG VSHHG
WDS�

��� &)0 �QRPLQDO� SHU WRQ UHTXLUHG

��� ; �  ��� &)0 UHTXLUHG

(;$03/(� 8VLQJ D PRGHO 3*$'��'�. �WKH VDPH XQLW
XVHG LQ WKH SUHYLRXV H[DPSOH� KDYLQJ DQ DLU FRQGLWLRQLQJ
FDSDFLW\ RI ������ %78 �� WRQ�� 7KH H[WHUQDO VWDWLF
SUHVVXUH LV PHDVXUHG DQG IRXQG WR EH ����µ :�&� ZLWK D
ZHW FRLO�

&KHFNLQJ WKH EORZHU SHUIRUPDQFH GDWD �VHH FKDUW DERYH�
IRU WKLV PRGHO LQGLFDWHV WKDW # ���µ :�&� (63 ORZ VSHHG
ZLOO GHOLYHU ��� &)0� DQG # ���µ :�&� (63 ORZ VSHHG
ZLOO GHOLYHU ��� &)0� $FFRUGLQJO\� ORZ VSHHG VKRXOG EH
XVHG LQ WKLV H[DPSOH IRU WKH &22/,1* VSHHG�
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&+$1*,1* %/2:(5 63(('6

$IWHU GHWHUPLQLQJ QHFHVVDU\ &)0 DQG VSHHG WDS GDWD�

IROORZ WKH VWHSV EHORZ WR FKDQJH VSHHGV�

�� 5HIHU WR )LJXUH �� DQG ORFDWH WKH VSHHG WDS EORFN RQ
EORZHU PRWRU�

�� 7KH \HOORZ OHDG 0867 DOZD\V EH FRQQHFWHG WR WKH
VSHHG WDS EORFN DW WKH FRPPRQ TXLFN FRQQHFW
WHUPLQDO� 7KH WHUPLQDO LV LGHQWLILHG DV&20� $OVR� WKLV

LV WKH RQO\ OHDG ZKLFK LV ����� ZLGH� $OO RWKHU TXLFN
FRQQHFWV DUH ���� ZLGH�

�� 7KH UHG OHDG LV FRQQHFWHG WR WKH VSHHG WDS UHTXLUHG IRU
KHDWLQJ� DQG WKH EODFN OHDG LV FRQQHFWHG WR WKH VSHHG
WDS UHTXLUHG IRU FRROLQJ�

�� ,I LW KDV EHHQ GHWHUPLQHG WKDW FRROLQJ DQG KHDWLQJ
VSHHGV DUH QHHGHG RQ WKH VDPH VSHHG WDS� UHPRYH
WKH UHG KHDWLQJ OHDG IURP WKH VSHHG WDS EORFN DQG
FRQQHFW LW WR WKH LQVXODWHG PDOH WHUPLQDO RQ WKH EODFN
FRROLQJ OHDG� 7KHQ SODFH WKH LQVXODWHG EODFN IHPDOH
TXLFN FRQQHFW WR WKH UHTXLUHG VSHHG WDS�
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)LJXUH �� %ORZHU 0RWRU 6SHHG 7DSV ���6SHHG DQG ��6SHHG 0RWRUV�

%( 685( 72 &+(&. %/2:(5 02725
63((' 7$3 '$7$ ,1 81,7·6

7(&+1,&$/ ,1)250$7,21 0$18$/
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%851(5�+($7 (;&+$1*(5 ,163(&7,21 	 &/($1,1*

:KHQ UHTXLUHG� �RU GXULQJ DQQXDO LQVSHFWLRQ� FKHFN WKH

H[WHULRU DQG WKH LQWHULRU �IOXH JDV SDVVDJHV� RI WKH KHDW

H[FKDQJHU WXEHV IRU DQ\ HYLGHQFH RI GHWHULRUDWLRQ GXH WR

FRUURVLRQ� FUDFNLQJ RU RWKHU FDXVHV� ,I VLJQV RI VFDOLQJ RU

VRRWLQJ H[LVW� UHPRYH WKH EXUQHUV DQG FOHDQ WKH KHDW

H[FKDQJHU WXEHV DV UHTXLUHG�

1RWH� 8QGHU QRUPDO RSHUDWLQJ FLUFXPVWDQFHV� WKH KHDW
H[FKDQJHU VKRXOG 127 UHTXLUH FOHDQLQJ� ,I D 8QLW
UHTXLUHV FOHDQLQJ� LW LQGLFDWHV WKDW WKHUH DUH OLNHO\
RSHUDWLRQDO SUREOHPV ZLWK WKH XQLW� VXFK DV ORZ JDV
SUHVVXUH� HWF� ZKLFK PD\ FDXVH VRRWLQJ� 7KH FDXVH RI
VXFK LPSURSHU RSHUDWLRQ 0867 EH GHWHUPLQHG DQG
FRUUHFWHG WR LQVXUH FRQWLQXHG VDIH� UHOLDEOH RSHUDWLRQ�

,163(&7,21 $1' &/($1,1* 2) %851(5
$66(0%/< $1' +($7 (;&+$1*(5 78%(6

,QVSHFWLQJ WKH EXUQHUV DQG KHDW H[FKDQJHU WXEHV UHTXLUHV

WKH XVH RI D OLJKW DQG VPDOO PLUURU RQ DQ H[WHQVLRQ KDQGOH�

6HH )LJXUH ��� DQG )LJXUH �� IRU LGHQWLILFDWLRQ RI SDUWV�

�� 'LVFRQQHFW HOHFWULFDO SRZHU WR XQLW�

�� 7XUQ JDV 2)) DW PDQXDO VKXW RII YDOYH�

�� 5HPRYH EXUQHU DFFHVV SDQHO�

�� 5HPRYH WKH YHQW DVVHPEO\ IOXH FRYHU�

)LJXUH �� $FFHVV 3DQHO 5HPRYHG

%XUQHU $VVHPEO\

)OXH &RYHU

�� 'LVFRQQHFW JDV SLSH DW XQLRQ�

�� 'LVFRQQHFW ZLUHV IURP JDV YDOYH� QRWH FRQQHFWLRQV�

�� 5HPRYH VFUHZV VHFXULQJ WKH IODPH VKLHOG DQG
UHPRYH JDV FRQWURO YDOYH� PDQLIROG DQG EXUQHUV DV
DQ DVVHPEO\�

�� 5HPRYH FROOHFWRU ER[� �6HH)LJXUH ��� LQMHFWRU SODWH�
DQG UHVWULFWRU SODWH� �ORFDWHG EHKLQG FROOHFWRU ER[�
EHLQJ FDUHIXO QRW WR WHDU JDVNHWV�

�� 5HPRYH EXUQHU DVVHPEO\ IURP EUDFNHW DQG KROG WKH
EXUQHUV YHUWLFDOO\ DQG OLJKWO\ WDS LW DJDLQVW D ZRRG
EORFN� 7KH\ PD\ DOVR EH FOHDQHG ZLWK D VWLII EUXVK�

)LJXUH �� %XUQHU $VVHPEO\ 5HPRYHG

&ROOHFWRU %R[

7XUEXODWRUV ,QVLGH 7XEHV

��� 5HPRYH WXUEXODWRUV DQG FOHDQ ZLWK VPDOO EUXVK�
,QVSHFW DIWHU FOHDQLQJ IRU VLJQV RI FUDFNLQJ DQG�RU
ZDUSLQJ DQG UHSODFH WXUEXODWRUV LI GHIHFWLYH�

127(� /3PRGHOV PD\ QRW EH HTXLSSHG ZLWK WXUEXODWRUV

��� &OHDQ LQWHULRU RI KHDW H[FKDQJHU WXEHV �IOXH JDV
SDVVDJHV� E\ XVLQJ VPDOO EUXVKHV DQG D YDFXXP
FOHDQHU� ,W PD\ EH QHFHVVDU\ WR IDEULFDWH KDQGOH
H[WHQVLRQV IRU WKH EUXVKHV WR UHDFK WKH DUHDV WKDW
UHTXLUH FOHDQLQJ� 5HLQVSHFW DIWHU FOHDQLQJ DQG
UHSODFH WKH KHDW H[FKDQJHU LI GHIHFWLYH�

��� 5HLQVWDOO SDUWV DQG JDVNHWV LQ UHYHUVH RUGHU� $Q\
JDVNHWV GDPDJHG GXULQJ GLVDVVHPEO\ 0867 EH
UHSODFHG ZLWK QHZ JDVNHWV

��� 2Q VSDUN WR SLORWPRGHOV FKHFN WKH VSDUNJDS� ��� LQFK
LV UHTXLUHG EHWZHHQ WKH LJQLWHU DQG SLORW KRRG�

��� 7XUQ JDV 21 DQG FKHFN IRU OHDNV� $Q\ OHDNV IRXQG
0867 EH UHSDLUHG LPPHGLDWHO\�

��� ,QVWDOO DOO DFFHVV SDQHOV� WXUQ HOHFWULFDO SRZHU RQ DQG
FKHFN IXUQDFH VHFWLRQ IRU QRUPDO RSHUDWLRQ�
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5HPRYDO RI WKH KHDW H[FKDQJHU IURP WKH XQLW LV RQO\
UHTXLUHG LI WKH KHDW H[FKDQJHU KDV IDLOHG� 7KH FDXVH RI
KHDW H[FKDQJHU IDLOXUHV DUH QRUPDOO\ 127 GXH WR GHIHFWV
LQ PDWHULDO DQG ZRUNPDQVKLS LQ WKH KHDW H[FKDQJHU LWVHOI�

%HIRUH UHSODFLQJ DQ\ KHDW H[FKDQJHU� WKH FDXVH RI LWV
IDLOXUH 0867 �LI SRVVLEOH� EH GHWHUPLQHG DQG FRUUHFWHG�
)DL OXUH WR GR VR� ZL O O FDXVH WKH UHSODFHPHQW KHDW
H[FKDQJHU WR DOVR IDLO IRU WKH VDPH UHDVRQV�

6RPH SRVVLEOH FDXVHV RI KHDW H[FKDQJHU IDLOXUH DUH
DV IROORZV�

�� 7HPSHUDWXUH 5LVH WRR KLJK� �VHH SDJH �� FDXVLQJ

KHDW H[FKDQJHU WR H[FHHG GHVLJQ RSHUDWLQJ

WHPSHUDWXUH� 2SHUDWLQJ RXWVLGH DOORZDEOH

WHPSHUDWXUH ULVH UDQJH ZLOO HYHQWXDOO\ FDXVH
FUDFNV WR DSSHDU LQ WKH KHDW H[FKDQJHU� )LOWHU

PD\ EH GLUW\� UHJLVWHUV PD\ EH FORVHG RII� EORZHU

VSHHG PD\ EH WRR ORZ� RU XQLW PD\ EH RYHU�ILUHG

�PDQLIROG SUHVVXUH WRR KLJK��

�� 7HPSHUDWXUH 5LVH WRR ORZ� �VHH SDJH �� FDXVLQJ

KHDW H[FKDQJHU WR QHYHU DFKLHYH GHVLJQ

RSHUDWLQJ WHPSHUDWXUH� 2SHUDWLQJ RXWVLGH
DOORZDEOH WHPSHUDWXUH ULVH UDQJH FDQ DOORZ

FRQGHQVDWLRQ WR IRUP LQVLGH WKH KHDW H[FKDQJHU�

HYHQWXDOO\ FDXVLQJ FRUURVLRQ WR DSSHDU LQ WKH KHDW

H[FKDQJHU� %ORZHU VSHHGPD\ EH WRR KLJK� UHWXUQ
DLU GXFW PD\ EH RSHQ �OHDNLQJ� WR DPELHQW� RU XQLW

PD\ EH XQGHU�ILUHG �PDQLIROG SUHVVXUH WRR ORZ��

)LJXUH ��
%XUQHU DQG %ORZHU $FFHVV
3DQHOV 5HPRYHG

&RQWURO %R[

&RUQHU 3RVW

5HDU 6XSSRUW
0RXQWLQJ 6FUHZV

5(029$/�5(3/$&(0(17 352&('85(

�� 7XUQ HOHFWULFDO VXSSO\ 2)) WR XQLW DW GLVFRQQHFW�

�� 7XUQ JDV VXSSO\2)) WR XQLW DW PDQXDO VKXW RII YDOYH

�� 'LVFRQQHFW JDV SLSLQJ WR XQLW DW XQLRQ�

�� 5HPRYH EORZHU DFFHVV SDQHO� GLVFRQQHFW ZLUHV WR
EORZHU PRWRU� DQG OLPLW VZLWFK� WKHQ UHPRYH UHDU
VXSSRUW PRXQWLQJ VFUHZV �WZR RQ HDFK VLGH�
VHFXULQJ KHDW H[FKDQJHU WR EORZHU GHFN�

�� 5HPRYH EXUQHU DFFHVV SDQHO� FRQWURO ER[ FRYHU� DQG
GLVFRQQHFW VXSSO\ ZLULQJ DW FRQWDFWRU DQG FRQWURO
�WKHUPRVWDW� ZLULQJ DW ORZ YROWDJH WHUPLQDO ERDUG�

�� 5HPRYH VFUHZV DW IURQW �EXUQHU DFFHVV VLGH� DQG
ULJKW �EORZHU DFFHVV VLGH � HGJH RI WRS SDQHO� /LIW
SDQHO VOLJKWO\� DQG SURS XS ZLWK �[�� HWF�

�� 5HPRYH VFUHZ VHFXULQJ H[KDXVW EORZHU H[WHQVLRQ WR
FRUQHU SRVW� WKHQ UHPRYH VFUHZV VHFXULQJ FRUQHU
SRVW WR XQLW� DQG UHPRYH FRUQHU SRVW�

�� 'LVFRQQHFW ZLUHV WR H[KDXVW EORZHU� UROORXW VZLWFK
DQG GLVFRQQHFW ZLULQJ �DQG WXELQJ WR SUHVVXUH VZLWFK

�� 5HPRYH UHPDLQLQJ VFUHZV VHFXULQJ FRQWURO ER[ WR
WKH XQLW� DQG FDUHIXOO\ ORZHU FRQWURO ER[� DQG DOORZ WR
KDQJ E\ ZLULQJ�

��� &RPSUHVV DQG UHPRYH VWUDLQ UHOLHI EXVKLQJ VHFXULQJ
EORZHU PRWRU DQG OLPLW VZLWFK ZLUHV WR KHDW
H[FKDQJHU IURQW GLYLVLRQ SDQHO�

��� &DUHIXOO\ PRYH �GHSHQGLQJ RQ ZLUH OHQJWK DQG�RU
VODFN� WKH FRQWURO ER[ WR WKH OHIW RU WRS �DQG RXW RI WKH
ZD\� RI WKH EXUQHU DFFHVV RSHQLQJ� ,W PD\ DOVR EH
QHFHVVDU\ WR UHPRYH WKH FRPSUHVVRU UXQ FDSDFLWRU
IURP LWV ORFDWLRQ�

��� 5HPRYH VFUHZV DURXQG SHULPHWHU RI KHDW H[FKDQJHU
IURQW GLYLVLRQ SDQHO� DQG UHPRYH KHDW H[FKDQJHU
IURP XQLW�

��� ([KDXVW EORZHU�FROOHFWRU ER[ DVVHPEO\ DQG
EXUQHU�PDQLIROG DVVHPEO\ FDQ QRZEH UHPRYHG IURP
KHDW H[FKDQJHU DQG WUDQVIHUUHG WR UHSODFHPHQW KHDW
H[FKDQJHU� %H VXUH WR XVH DQ\ QHZ JDVNHWV VXSSOLHG
ZLWK WKH UHSODFHPHQW KHDW H[FKDQJHU�

127(� ,I VR GHVLUHG� WKH H[KDXVW EORZHU�FROOHFWRU ER[
DQG�RU EXUQHU�PDQLIROG DVVHPEOLHVPD\ EH UHPRYHG
SULRU WR UHPRYLQJ KHDW H[FKDQJHU IURP XQLW�

��� 5HYHUVH SURFHGXUH WR UHSODFH �UHLQVWDOO� WKH KHDW
H[FKDQJHU� 7XUQ JDV VXSSO\21 DQG FKHFN IRU OHDNV�
5HSDLU DQ\ OHDNV IRXQG LPPHGLDWHO\� 5HVWRUH
HOHFWULFDO SRZHU DQG FKHFN IXUQDFH VHFWLRQ IRU
QRUPDO RSHUDWLRQ�
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)LJXUH �� 7\SLFDO 'RZQIORZ (FRQRPL]HU

$FWXDWRU 0RWRU DQG
/RJLF 0RGXOH

2XWGRRU $LU 'DPSHUV

0L[HG $LU 6HQVRU

5HWXUQ $LU
'DPSHUV

$OWKRXJK DQ HFRQRPL]HU LV QRUPDOO\ FRQVLGHUHG D
&200(5&,$/ $&&(6625<� WKLV VHULHV RI 5HVLGHQWLDO
3DFNDJHG *DV�(OHFWULF XQLW PD\ �LQ VRPH FDVHV� EH
IRXQG WR EH LQVWDOOHG ZLWK DQ HFRQRPL]HU� 6LQFH WKLV
5HVLGHQWLDO VHULHV XQLW VKDUHV WKH VDPH FKDVVLV DV
FHUWDLQ FRPPHUFLDO PRGHOV WKH VDPH HFRQRPL]HUV DUH
DSSOLFDEOH WR LW� 7KH HFRQRPL]HU FDQ EH HLWKHU D )XOO\
0RGXODWLQJ W\SH RU D 7KUHH ��� 3RVLWLRQ W\SH� ,W ZLOO DOVR
EH RI HLWKHU WKH +RUL]RQWDO RU 'RZQIORZ YDULHW\ GHSHQGLQJ
RQ WKH LQVWDOODWLRQ FRQILJXUDWLRQ� 7KH RSHUDWLRQ RI DOO
HFRQRPL]HUV LV HVVHQWLDOO\ WKH VDPH�

7KH SXUSRVH RI DQ HFRQRPL]HU LV WR�

� 8VH RXWGRRU DLU �ZKHQ VXLWDEOH� WR FRRO WKH
FRQGLWLRQHG VSDFH GXULQJ WKH FRROLQJ F\FOH�
PLQLPL]LQJ WKH XVH RI FRPSUHVVRUV�

� %ULQJ RXWGRRU DLU LQWR WKH FRQGLWLRQHG VSDFH WR PHHW
PLQLPXP YHQWLODWLRQ DLU UHTXLUHPHQWV ZKHQHYHU WKH
FLUFXODWLRQ EORZHU LV UXQQLQJ�

7KHRU\ RI 2SHUDWLRQ

7KH HFRQRPL]HU LV FRQWUROOHG E\ D ORJLF PRGXOH ZKLFK ILHOG

FRQQHFWV WR WKH XQLW FRQWUROV WKURXJK D KDUQHVV SOXJ� 7KH

ORJLF PRGXOH DOVR FRQWUROV WKH FRPSUHVVRU RSHUDWLRQ
EDVHG RQ LQSXW LW UHFHLYHV IURP WKH URRP WKHUPRVWDW�

0RVW HFRQRPL]HU PRGHOV KDYH WZR VHWV RI GDPSHUV WKDW

DUHPHFKDQLFDOO\ OLQNHG WRJHWKHU� 7KH RXWGRRU DLU GDPSHUV

UHJXODWH WKH LQWDNH RI RXWGRRU DLU ZKHUHDV WKH UHWXUQ DLU

GDPSHUV �QRW LQFOXGHG RQ DOO PRGHOV� UHJXODWH WKH IORZ RI
UHWXUQ DLU �VHH )LJXUH ���� :KHQ WKH RXWGRRU DLU GDPSHUV

PRGXODWH RSHQ� WKH OLQNDJH FDXVHV WKH UHWXUQ DLU GDPSHUV

�ZKHQ VR HTXLSSHG� WR PRGXODWH FORVHG�

7KH RXWGRRU DLU GDPSHUV RSHQ WR WKH PLQLPXP SRVLWLRQ IRU

RXWGRRU DLU ZKHQHYHU WKH FLUFXODWLRQ EORZHU LV 21�

7KH PLQLPXP RSHQLQJ SRVLWLRQ RI WKH RXWGRRU DLU GDPSHUV

LV ILHOG DGMXVWDEOH� ,W LV VHW RQ WKH ORJLF PRGXOH RI

PRGXODWLQJ HFRQRPL]HUV RU RQ WKH DFWXDWRU PRWRU RI
WKUHH�SRVLWLRQ HFRQRPL]HUV�

:KHQ WKH WKHUPRVWDW LV LQ WKH )$1 $872 SRVLWLRQ� WKH

RXWGRRU DLU GDPSHUV ZLOO FORVH FRPSOHWHO\ ZKHQHYHU

KHDWLQJ RU FRROLQJ LV QRW FDOOHG IRU�

$ SRVLWLYH SUHVVXUH PD\ EH FUHDWHG LQ WKH EXLOGLQJ ZKHQ

WKH RXWGRRU DLU GDPSHUV RSHQ� 7KLV SUHVVXUH VKRXOG EH
YHQWHG WR LQVXUH SURSHU FLUFXODWLRQ RI DLU LQ WKH FRQGLWLRQHG

VSDFH� 7KLV UHTXLUHV WKH XVH RI D EDURPHWULF UHOLHI GDPSHU�

$ EDURPHWULF UHOLHI GDPSHU LV LQVWDOOHG LQ WKH UHWXUQ DLU
VLGH RI PRVW HFRQRPL]HU PRGHOV WR UHOLHYH DQ\ SRVLWLYH
SUHVVXUH FUHDWHG E\ WKH HFRQRPL]HU� $ SRVLWLYH SUHVVXUH
ZLOO IRUFH WKH SDVVLYH H[KDXVW GDPSHUV WR VZLQJ RSHQ�
UHOLHYLQJ WKH SUHVVXUH�

7KH HQWKDOS\ �WHPSHUDWXUH 	 KXPLGLW\� VHQVRU RU RXWGRRU

DLU �WHPSHUDWXUH RQO\� VHQVRU �GHSHQGLQJ RQ PRGHO� LV
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IDFWRU\ LQVWDOOHG RQ WKH RXWGRRU DLU GDPSHUV� 7KH HQWKDOS\

FKDQJH�RYHU SRLQW LV DGMXVWDEOH RQ WKH ORJLF PRGXOH�

$ PL[HG DLU VHQVRU �0L[HG DLU UHIHUV WR UHWXUQ DLU DIWHU LW
FRPELQHV ZLWK RXWGRRU DLU IURP WKH HFRQRPL]HU�� LV ILHOG

LQVWDOOHG LQ WKH EORZHU LQOHW� �6HH WKH HFRQRPL]HU

LQVWDOODWLRQ LQVWUXFWLRQV IRU WKH SURSHU ORFDWLRQ RI WKHPL[HG
DLU VHQVRU� 7KHPL[HG DLU VHQVRU NHHSV WKHPL[HG DLU DERYH

���) ������&� E\ FRQWUROOLQJ WKH SRVLWLRQLQJ RI WKH RXWGRRU

DLU GDPSHUV DQG UHWXUQ DLU GDPSHUV �ZKHQ VR HTXLSSHG��

6HTXHQFH RI 2SHUDWLRQ

127(�)RU FRUUHFW ZLULQJ WR WKH ORZ YROWDJH WHUPLQDO ERDUG�

VHH WKH FRQQHFWLRQ ZLULQJ GLDJUDP LQ WKH HFRQRPL]HU·V
GRFXPHQWDWLRQ�

:KHQ XVLQJ D ILHOG VXSSOLHG 7:2 67$*( WKHUPRVWDW�

�� :LWK WKH )$1 LQ WKH µ21µ SRVLWLRQ� WKH RXWGRRU DLU
GDPSHUV ZLOO RSHQ WR WKH PLQLPXP SRVLWLRQ IRU
RXWGRRU DLU �RSHQ ZKHQHYHU EORZHU LV UXQQLQJ�� ,I
WKHUPRVWDW IDQ VZLWFK LV LQ WKH $872 SRVLWLRQ�
RXWGRRU DLU GDPSHUV ZLOO RSHQ ZLWK D FDOO IRU FRROLQJ
�VHH EHORZ�

�� 2Q WKH WKHUPRVWDW·V FDOO IRU FRROLQJ� WKH WKHUPRVWDW

FRPSOHWHV D FLUFXLW EHWZHHQ WKHUPRVWDW WHUPLQDOV 5

DQG * DQG <� IRU ILUVW VWDJH FRROLQJ�

�� ,I �GHSHQGLQJ XSRQ WKH PRGHO� WKH HFRQRPL]HU·V

HQWKDOS\ �7HPSHUDWXUH 	 +XPLGLW\� VHQVRU RU

RXWGRRU DLU �7HPSHUDWXUH RQO\� VHQVRU GHWHUPLQHV
WKDW WKH RXWGRRU DLU FRQGLWLRQV DUH VXLWDEOH WR XVH IRU

FRROLQJ� WKH RXWGRRU DLU GDPSHUV ZLOO PRGXODWH RSHQ

DQG WKH UHWXUQ DLU GDPSHUV �LI VR HTXLSSHG� ZLOO
PRGXODWH FORVHG�

D� ,I RXWGRRU DLU FRQGLWLRQV DUH QRW VXLWDEOH WR XVH IRU

FRROLQJ� WKH RXWGRRU DLU GDPSHUV ZLOO RSHQ WR WKH

PLQLPXP SRVLWLRQ� DQG WKH UHWXUQ GDPSHUV �LI VR

HTXLSSHG� ZLOO IXOO\ RSHQ� 7KH < FLUFXLW RI WKH XQLW
�FRPSUHVVRU FRQWDFWRU� ZLOO DOVR EH HQHUJL]HG�

E� 7KH FRPSUHVVRU ZLOO UHPDLQ HQHUJL]HG XQWLO WKH

FDOO IRU FRROLQJ HQGV� RU WKH RXWGRRU FRQGLWLRQV

FKDQJH DQG EHFRPH VXLWDEOH WR DJDLQ XVH IRU

FRROLQJ�

�� 7KH PL[HG DLU VHQVRU DW WKH EORZHU LQOHW PRGXODWHV

WKH HFRQRPL]HU GDPSHUV WR SUHYHQW WKH PL[HG DLU
IURP IDOOLQJ EHORZ ���) ������&�� �0L[HG DLU UHIHUV WR

UHWXUQ DLU DIWHU LW FRPELQHV ZLWK RXWGRRU DLU IURP WKH

HFRQRPL]HU�� 7KH PL[HG DLU VHQVRU PRGXODWHV WKH
RXWGRRU DLU GDPSHUV EHWZHHQ WKH IXOO RSHQ DQG

PLQLPXP RXWGRRU DLU SRVLWLRQV�

�� ,I WKH PL[HG DLU LV QRW FROG HQRXJK WR PDLQWDLQ WKH
FRQGLWLRQHG VSDFH DW WKH VHOHFWHG WHPSHUDWXUH� WKH

URRP WKHUPRVWDW ZLOO PDNH <� DQG FDOO IRU VHFRQG

VWDJH FRROLQJ E\ HQHUJL]LQJ WKH HFRQRPL]HU ORJLF
PRGXOH� 7KLV LQ WXUQ HQHUJL]HV WKH< FLUFXLW RI WKH XQLW

WR HQHUJL]H LWV FRQWDFWRU ZKLFK VWDUWV WKH FRQGHQVHU

IDQ DQG WKH FRPSUHVVRU�

127(� 6RPH XQLWV KDYH D ORZ YROWDJH VDIHW\ FLUFXLW

�LQ VHULHV ZLWK WKH FRPSUHVVRU FRQWDFWRU� ZKLFK PD\

LQFOXGH D IUHH]H WKHUPRVWDW� KLJK SUHVVXUH VZLWFK�
ORZ SUHVVXUH VZLWFK� DQG�RU DQ DQWL�F\FOH WLPHU�

�� ,I FRQGLWLRQV VKRXOG FKDQJH DQG WKH HFRQRPL]HU·V

HQWKDOS\ �WHPSHUDWXUH 	 KXPLGLW\� VHQVRU RU RXWGRRU
DLU �WHPSHUDWXUH RQO\� VHQVRU GHWHUPLQH WKDW WKH

RXWGRRU DLU LV QR ORQJHU �QRW� VXLWDEOH IRU FRROLQJ� DQG

WKH WKHUPRVWDW LV VWLOO FDOOLQJ IRU FRROLQJ �

D� 7KH HFRQRPL]HU GDPSHUV ZLOO UHWXUQ WR WKH

PLQLPXP SRVLWLRQ IRU RXWGRRU DLU DQG UHPDLQ

WKHUH�

E� 7KH FRQWDFWRU ZLOO UHPDLQ HQHUJL]HG DQG WKH

FRPSUHVVRU ZLOO FRQWLQXH WR UXQ�

:KHQ XVLQJ D ILHOG VXSSOLHG 6,1*/( 67$*( WKHUPRVWDW�

$OO RI WKH VWHSV RXWOLQHG DERYH �ZKHQ XVLQJ D 7:2
67$*( WKHUPRVWDW� ZLOO VWLOO DSSO\� ZLWK WKH IROORZLQJ
H[FHSWLRQV�

D�:KHQ RXWGRRU DLU FRQGLWLRQV DUH VXLWDEOH WR XVH IRU

FRROLQJ� WKH RXWGRRU DLU GDPSHUV ZLOO RSHQ WR WKH

PLQLPXP SRVLWLRQ� WKH UHWXUQ DLU GDPSHUV �LI VR
HTXLSSHG� ZLOO FORVH� DQG WKH FRPSUHVVRU ZLOO

UHPDLQ 2)) XQWLO FRQGLWLRQV FKDQJH� RU WKH

WKHUPRVWDW LV VDWLVILHG�

E� :KHQ RXWGRRU DLU FRQGLWLRQV DUH QRW VXLWDEOH WR
XVH IRU FRROLQJ� WKH RXWGRRU DLU GDPSHUV ZLOO

UHPDLQ DW WKHLU PLQLPXP SRVLWLRQ� WKH UHWXUQ DLU

GDPSHUV �LI VR HTXLSSHG� ZLOO RSHQ� DQG WKH <

FLUFXLW RI WKH XQLW �FRPSUHVVRU FRQWDFWRU� ZLOO EH

HQHUJL]HG�
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7ZR ��� GLIIHUHQW W\SHV RI FRPSUHVVRUV DUH XVHG LQ WKLV
VHULHV RI 5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF XQLW� 7KH
ILUVW W\SH LV WKH µ6WDQGDUGµ UHFLSURFDWLQJ W\SH FRPSUHVVRU�
ZKLFK KDV EHHQ LQ XVH LQ WKH LQGXVWU\ IRU PDQ\ \HDUV�
7KH VHFRQG W\SH RI FRPSUHVVRU WKDW LV XVHG LQ WKLV VHULHV
LV WKH 6&52// FRPSUHVVRU� 7KH 6FUROO FRPSUHVVRU PD\
HDVLO\ EH GLVWLQJXLVKHG IURP D UHFLSURFDWLQJ FRPSUHVVRU
E\ LWV UHODWLYHO\ WDOO� DQG UHODWLYHO\ VPDOO GLDPHWHU URXQG
FDVH�

)LJXUH �� 7\SLFDO 6FUROO &RPSUHVVRU

$OWKRXJK WKH PHWKRGV RI WHVWLQJ DQG�RU FKHFN�RXW RI ERWK
W\SHV RI FRPSUHVVRUV LV HVVHQWLDOO\ WKH VDPH� WKH 6FUROO
FRPSUHVVRU G L I IH UV I URP WKH UHF LS URFDW LQJ W\SH
FRPSUHVVRU LQ VHYHUDO ZD\V�

)LUVW� WKH 6FUROO FRPSUHVVRU XVHV D SDLU RI 6FUROOV �RQH
VWDW LRQDU\� RQH µRUEL W LQJµ� WR FRPSUHVV DQG SXPS
UHIULJHUDQW WKURXJK WKH V\VWHP� LQVWHDG RI WKH SLVWRQ DQG
YDOYH DUUDQJHPHQW IRXQG LQ D UHFLSURFDWLQJ FRPSUHVVRU�
7KLV GHVLJQ PDNHV WKH 6FUROO FRPSUHVVRU DEOH WR WROHUDWH
D FHUWDLQ DPRXQW RI OLTXLG UHIULJHUDQW EHWWHU WKDQ D
UHFLSURFDWLQJ FRPSUHVVRU� &RQVHTXHQWO\� FUDQNFDVH
KHDWHUV DUH QRW QRUPDO O\ UHTXLUHG RQ PRVW VFURO O
HTXLSSHG PRGHOV�

2SHUDWLQJ 1RLVH /HYHO

7KH RSH UD W L QJ QR L VH FKD UDF W H U L V W L F V R I D VF UR O O
FRPSUHVVRU DOVR GLIIHU FRQVLGHUDEO\ IURP WKDW RI D
UHFLSURFDWLQJ FRPSUHVVRU� ,I \RX DUH XQIDPLOLDU ZLWK WKH
RSHUDWLQJ QRLVH FKDUDFWHULVWLFV RI D VFUROO FRPSUHVVRU�
\RX VKRXOG EH DEVROXWHO\ FHUWDLQ WKDW WKHUH LV D SUREOHP

ZLWK WKH FRPSUHVVRU SULRU WR UHSODFLQJ LW� )RU H[DPSOH� D
VFUROO FRPSUHVVRU ZKLFK LV UXQQLQJ LQ UHYHUVH URWDWLRQ
�VHH DQWL�F\FOH WLPHU VHFWLRQ RQ SDJH ��� ZLOO DSSDUHQWO\
PDNH DQ H[FHVVLYH DPRXQW RI QRLVH�

&2035(6625 &217$&725

7KH FRPSUHVVRU FRQWDFWRU LV D µ1RUPDOO\ 2SHQµ VLQJOH
WKURZ VZLWFK �5HOD\� ZKLFK ZKHQ HQHUJL]HG FORVHV WR
FRPSOHWH WKH OLQH YROWDJH FLUFXLW WR WKH FRPSUHVVRU�
'HSHQGLQJ XSRQ WKH PRGHO� HLWKHU D 6,1*/( 32/(
FRQWDFWRU RU D '28%/( 32/( FRQWDFWRU PD\ EH XVHG�

(OHFWULFDO VKRFN KD]DUG�

6LQJOH 3ROH &RQWDFWRUV EUHDN 21/<RQH ��� VLGH

RI WKH OLQH YROWDJH FLUFXLW ZLWKLQ WKH XQLW�

'LVFRQQHFW SRZHU DW IXVH ER[ RU VHUYLFH SDQHO

EHIRUH SHUIRUPLQJ DQ\ VHUYLFH RQ WKH XQLW�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURS�

HUW\ GDPDJH� SHUVRQDO LQMXU\� DQG�RU GHDWK�

7KH FRQWDFWRU FRLO LV HQHUJL]HG RQ D FDOO IRU &22/,1*
IURP WKH URRP WKHUPRVWDW� ,I WKH FRQWDFWRU LV QRW EHLQJ
HQHUJL]HG �3XOOHG�,Q� LW PD\ EH FKHFNHG DV IROORZV�

)LJXUH �� 7\SLFDO 6LQJOH 3ROH &RQWDFWRU

&RLO 7HUPLQDOV
/LQH 7HUPLQDOV

/RDG 7HUPLQDOV

$ FKHFN DFURVV WKH WZR ��� FRLO WHUPLQDOV RI WKH FRQWDFWRU
VKRXOG LQGLFDWH �� 9ROWV GXULQJ D FDOO IRU FRROLQJ� ,I ��



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

YROWV ,6 LQGLFDWHG� DQG WKH FRQWDFWRU GRHV QRW 3XOO�,Q� WKH
FRQWDFWRU LV IDXOW\ �HLWKHU D EDG FRLO RU PHFKDQLFDOO\
VWXFN��

,I �� YROWV LV 127 LQGLFDWHG LQ WKH DERYH WHVW� FKHFN
DFURVV µ<µ DQG µ&µ RI WKH XQLW·V ORZ YROWDJH WHUPLQDO ERDUG
GXULQJ D FDOO IRU &22/,1*� 7KLV VKRXOG DOVR LQGLFDWH ��
9ROWV� ,I QRW� WKHUH PD\ EH SUREOHPV ZLWK WKH WKHUPRVWDW�
FRQWURO ZLULQJ� RU ORZ YROWDJH WUDQVIRUPHU�

3UREOHPV ZLWK WKH WUDQVIRUPHU FDQ TXLFNO\ EH UXOHG RXW E\
-XPSHULQJ EHWZHHQ µ5µ 	 µ*µ RQ WKH ORZ YROWDJH WHUPLQDO
VWULS LQ WKH XQLW �RU VZLWFKLQJ WKH )$1 VZLWFK RQ WKH
WKHUPRVWDW VXE�EDVH IURP $872 WR µ21µ �� ,I WKH %ORZHU
VWDUWV DQG UXQV� WKH WUDQVIRUPHU LV 2�.�

2QFH WKH WUDQVIRUPHU KDV EHHQ GHWHUPLQHG WR EH JRRG� D
MXPSHU SODFHG EHWZHHQ µ5µ 	 µ<µ RQ WKH XQLW·V ORZ YROWDJH
WHUPLQDO VWULS VKRXOG FDXVH WKH FRQWDFWRU FRLO WR EH
HQHUJL]HG� ,I VR� 7KH SUREOHP LV LQ WKH 7KHUPRVWDW 25
7KHUPRVWDW ZLULQJ� ,I QRW� WKH SUREOHP LV LQ WKH ZLULQJ
EHWZHHQ WKH WHUPLQDO VWULS DQG WKH FRQWDFWRU� &KHFN �

&5$1.&$6( +($7(5

6RPH PRGHOV DUH HTXLSSHG ZLWK D FUDQNFDVH KHDWHU�
7KH SXUSRVH RI D FUDQNFDVH KHDWHU LV WR NHHS OLTXLG
UHIULJHUDQW IURP VHWWOLQJ LQ WKH FRPSUHVVRU FUDQNFDVH
GXULQJ µ2))µ F\FOHV LQ PLOG ZHDWKHU�

7\SLFDO &UDQNFDVH +HDWHU)LJXUH ��

2Q PRGHOV HTXLSSHG ZLWK D UHFLSURFDWLQJ FRPSUHVVRU
WKLV KHDWHU LV QRUPDOO\ D ZUDS DURXQG �µ%HOO\�%DQGµ� W\SH
UHVLVWDQFH KHDWHU� 'HSHQGLQJ RQ WKH PRGHO� WKLV W\SH RI
KHD WH U PD\ R U PD\ QR W EH D O VR HTX L SSHG Z L W K D
FUDQNFDVH KHDWHU WKHUPRVWDW �VHH )LJXUH �� �� $ VLPSOH

UHVLVWDQFH �2KPV� FKHFN DFURVV WKH WZR OHDGV RI WKLV
KHDWHU ZLOO LQGLFDWH LWV FRQGLWLRQ�

$V VWDWHG SUHYLRXVO\� VFUROO FRPSUHVVRU PRGHOV QRUPDOO\
ZLOO QRW EH HTXLSSHG ZLWK D FUDQNFDVH KHDWHU� ,I� KRZHYHU
D FUDQNFDVH KHDWHU LV LQ IDFW XVHG LW PD\ EH HLWKHU D ZUDS
DURXQG RU D VWLFN�RQ W\SH� 7KH ODWWHU RI ZKLFK LV D VROLG
V WD WH �37&5� W\SH KHDWHU � 7KH 37&5 �3RV L W L YH
7HPSHUDWXUH &RHIILFLHQW 5HVLVWRU� W\SH KHDWHU PD\ DOVR
EH FKHFNHG XVLQJ D UHVLVWDQFH FKHFN� KRZHYHU WKH
LQGLFDWLRQV ZLOO KDYH D GLIIHUHQW PHDQLQJ� $ 37&5 W\SH
KHDWHU LV HVVHQWLDOO\ D 7KHUPLVWRU � D 5HVLVWRU ZKRVH
YDOXH FKDQJHV UHODWLYH WR WHPSHUDWXUH�� 7KLV W\SH RI
KHDWHU ZLOO LQGLFDWH D /2: UHVLVWDQFH UHDGLQJ �DSSUR[�
������ 2KPV� ZKHQ FRRO� DQG D +,*+ UHVLVWDQFH
UHDGLQJ �1HDU ,QILQLW\� ZKHQ ZDUP� &RQVHTXHQWO\� WKLV
W \SH R I KHD WH U 0867 EH FKHFNHG ZKHQ FRR O
�GH�HQHUJL]HG ����� PLQXWHV�� 6LQFH WKLV W\SH RI KHDWHU
LV VHOI�UHJXODWLQJ� D FUDQNFDVH KHDWHU WKHUPRVWDW LV QRW
UHTXLUHG RU XVHG�

&UDQNFDVH +HDWHU 7KHUPRVWDW)LJXUH ��

&5$1.&$6( +($7(5 7+(50267$7

6RPH PRGHOV XVH D FUDQNFDVH KHDWHU WKHUPRVWDW
�PRXQWHG LQ WKH XQLW·V FRQWURO ER[� WR FRQWURO WKH FLUFXLW WR
WKH FUDQNFDVH KHDWHU� 7KLV FRQWURO LV D 6LQJOH 3ROH
6LQJOH 7KURZ �6367� VZLWFK LQ VHULHV ZLWK WKH FUDQNFDVH
KHDWHU� 7KH VZLWFK FORVHV DW ��� ) ��� ) ZKLFK LQVXUHV
WKDW WKH KHDWHU ZLOO EH HQHUJL]HG ZKHQ WKH RXWGRRU
DPELHQW WHPSHUDWXUH LV EHORZ WKLV UDQJH� 7KH VZLWFK ZLOO
RSHQ DW ��� ) � �� ) ZKLFK LQVXUHV WKDW WKH KHDWHU ZLOO EH
GH� HQHUJL]HG ZKHQ WKH RXWGRRU DPELHQW WHPSHUDWXUH LV
DERYH WKLV UDQJH� 6LQFH D FUDQNFDVH KHDWHU LV RQO\
QHFHVVDU\ LQ FRROHU DPELHQW WHPSHUDWXUHV� WKH KHDWHU LV
RQO\ HQHUJL]HG ZKHQ QHFHVVDU\ WKHUHE\ VDYLQJ WKH
HOHFWULFLW\ LW ZRXOG QRUPDOO\ FRQVXPH�
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&2035(6625 &21752/ &,5&8,7

7KH FRPSUHVVRU FRQWURO FLUFXLW RI PRVW PRGHOV ZLOO
FRQWDLQ DW OHDVW RQH RI WKH FRQWUROV OLVWHG LQ WKH VHFWLRQV
WKDW IROORZ EHORZ� :KHQHYHU VHUYLFLQJ D XQLW ZKRVH
FRQWDFWRU ZLOO QRW 3XOO�LQ �HQHUJL]H�� WKHVH FRQWUROV VKRXOG
EH VXVSHFW VLQFH WKH\ DUH ZLUHG LQ VHULHV ZLWK WKH
FRPSUHVVRU FRQWDFWRU FRLO�

$17,�&<&/( 7,0(5
�6&52// &2035(6625 02'(/6�

6LQJOH SKDVH VFUROO FRPSUHVVRU PRGHOV DUH HTXLSSHG
ZLWK DQ HOHFWURQLF $QWL�&\FOH WLPHU� 7KLV WLPHU LV UHTXLUHG
WR SUHYHQW WKH SRVVLELOLW\ RI WKH FRPSUHVVRU UXQQLQJ LQ
UHYHUVH URWDWLRQ GXH WR D PRPHQWDU\ SRZHU LQWHUUXSWLRQ�
7KH DQWL�F\FOH WLPHU LV HVVHQWLDOO\ D µGHOD\ RQ EUHDNµ
WLPHU ZKLFK SUHYHQWV WKH FRPSUHVVRU FRQWDFWRU IURP
UH�HQHUJL]LQJ IRU D SHULRG RI �� VHFRQGV LI WKH SRZHU WR LW
LV LQWHUUXSWHG IRU DV OLWWOH DV �� PLOOLVHFRQGV� 7KLV GHOD\
SURYLGHV VXIILFLHQW WLPH IRU WKH FRPSUHVVRU WR FRPH WR D
FRPSOHWH VWRS EHIRUH EHLQJ UH�HQHUJL]HG� SUHYHQWLQJ WKH
FRPSUHVVRU IURP VWDUWLQJ LQ UHYHUVH URWDWLRQ� ,I GHIHFWLYH�
KRZHYHU� LW ZLOO QRW FRPSOHWH WKH FLUFXLW WR WKH FRQWDFWRU�

7KH $QW L �&\F OH W LPHU PD\ EH FKHFNHG E\ XV LQJ D
9ROWPHWHU� :LWK WKH SRZHU µ21µ DQG 7KHUPRVWDW FDOOLQJ
IRU FRROLQJ �IRU DW OHDVW �� VHFRQGV�� �� 9ROWV VKRXOG EH
LQGLFDWHG DFURVV WHUPLQDOV �� 	 �� DQG �� 	 ��� =HUR ���
YROWV VKRXOG EH LQGLFDWHG DFURVV WHUPLQDOV �� 	 ��
�LQGLFDWLQJ D FORVHG FLUFXLW� $Q\ RWKHU UHDGLQJV REWDLQHG
DUH LQGLFDWLYH RI SUREOHPV ZLWKLQ WKH WLPHU�

�

)LJXUH �� 7\SLFDO $QWL�&\FOH 7LPHU

�

�

',6&+$5*( 7+(50267$7
�6&52// &2035(6625 02'(/6�

6FUROO FRPSUHVVRU PRGHOV PD\ DOVR EH HTXLSSHG ZLWK D
GLVFKDUJH WKHUPRVWDW �DOVR UHIHUUHG WR DV D 'RPH
7KHUPRVWDW� 7RS &DS 7KHUPRVWDW RU D &RPSUHVVRU
3URWHFWRU�� ,WV SXUSRVH LV WR SURWHFW WKH FRPSUHVVRU IURP
GDPDJH FDXVHG E\ KLJK GLVFKDUJH WHPSHUDWXUH� +LJK
GLVFKDUJH WHPSHUDWXUH PD\ EH FDXVHG E\ LWHPV VXFK DV
LQVXIILFLHQW UHIULJHUDQW FKDUJH� UHVWULFWLRQ LQ WKH UHIULJHUDQW
FLUFXLW� HWF�

)LJXUH �� 6FUROO 'RPH 7KHUPRVWDW /RFDWLRQ

'LVFKDUJH 7KHUPRVWDW
ORFDWHG XQGHU FDS

7KH GLVFKDUJH WKHUPRVWDW LV D µ1RUPDO O\ &ORVHGµ
WHPSHUDWXUH RSHUDWHG VZLWFK �$XWRPDWLF 5HVHW� ZLUHG LQ
VHULHV ZLWK WKH FRPSUHVVRU FRQWDFWRU� 7KH VZLWFK ZLOO
UHPDLQ FORVHG XQWLO WKH GLVFKDUJH WHPSHUDWXUH �DV
VHQVHG LQ WKH WRS RI WKH GRPH RI WKH FRPSUHVVRU� ULVHV
DERYH ����) ����)� $W WKLV SRLQW WKH VZLWFK ZLOO RSHQ
EUHDNLQJ WKH FLUFXLW WR WKH FRQWDFWRU� 2QFH RSHQ� WKH
VZLWFK ZLOO UHPDLQ RSHQ XQWLO WKH GRPH WHPSHUDWXUH GURSV
WR ����) ����)� DW ZKLFK WLPH LW ZLOO FORVH DQG RQFH
DJDLQ FRPSOHWH WKH FLUFXLW WR WKH FRQWDFWRU�

/2: 35(6685( 6:,7&+

6RPH XQLWV PD\ EH HTXLSSHG ZLWK DQ RSW LRQDO ORZ
SUHVVXUH VZLWFK �ORVV RI FKDUJH SURWHFWRU� FRQQHFWHG WR D
ILWWLQJ RQ WKH XQLW·V /,48,' /,1(� 7KH SXUSRVH RI WKLV
VZLWFK LV WR SUHYHQW GDPDJH WR WKH FRPSUHVVRU FDXVHG
E\ RSHUDW LQJ ZLWK LQVXII LF LHQW UHIU LJHUDQW FKDUJH�
2SHUDWLQJ WKH XQLW ZLWK LQVXIILFLHQW UHIULJHUDQW FKDUJH FDQ
FDXVH D YDULHW\ RI SUREOHPV ZLWKLQ WKH XQLW� $PRQJ WKHVH
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DUH 2YHUKHDWLQJ RI FRPSUHVVRU ZLQGLQJV� DQG IUHH]LQJ RI
WKH HYDSRUDWRU FRLO�

7KH ORZ SUHVVXUH VZLWFK �ORVV RI FKDUJH SURWHFWRU� LV D
µ1RUPDOO\ 2SHQµ SUHVVXUH RSHUDWHG VZLWFK �$XWRPDWLF
5HVHW� ZLUHG LQ VHULHV ZLWK WKH FRPSUHVVRU FRQWDFWRU�
7KH VZLWFK FORVHV DW �� �� SVLJ RI SUHVVXUH LQ WKH
UHIU LJHUDW LRQ V\VWHP FRPSOHW LQJ WKH FLUFXLW WR WKH
FRPSUHVVRU FRQWDFWRU� 7KH VZLWFK ZLOO UHPDLQ FORVHG XQWLO
WKH V\VWHP SUHVVXUH GURSV EHORZ �� �� SVLJ� DW ZKLFK
WLPH LW ZLOO RSHQ� EUHDNLQJ WKH FLUFXLW WR WKH FRPSUHVVRU
FRQWDFWRU�

+,*+ 35(6685( 6:,7&+

6RPH XQLWV PD\ EH HTXLSSHG ZLWK DQ RSWLRQDO KLJK
SUHVVXUH VZLWFK� 7KH SXUSRVH RI WKH KLJK SUHVVXUH
VZLWFK LV WR SUHYHQW GDPDJH WR WKH FRPSUHVVRU ZKLFK
PD\ RFFXU DV D UHVXOW RI RSHUDWLQJ XQGHU KLJK GLVFKDUJH
SUHVVXUH FRQGLWLRQV� 6RPH SRVVLEOH FDXVHV RI KLJK
GLVFKDUJH LQFOXGH FRQGHQVHU IDQ PRWRU IDLOXUH� H[FHVVLYH
UH I U LJHUDQW FKDUJH� D L U DQG QRQ�FRQGHQV LE OHV LQ
UHIULJHUDQW FLUFXLW� HWF�

7KH KLJK SUHVVXUH VZLWFK LV D µ1RUPDOO\ &ORVHGµ SUHVVXUH
RSHUDWHG VZLWFK �$XWRPDWLF 5HVHW� ZLUHG LQ VHULHV ZLWK
WKH FRPSUHVVRU FRQWDFWRU� 7KH VZLWFK ZLOO UHPDLQ FORVHG�
FRPSOHWLQJ WKH FLUFXLW WR WKH FRPSUHVVRU FRQWDFWRU XQWLO
WKH GLVFKDUJH SUHVVXUH ULVHV DERYH ��� ��� SVLJ� $W WKLV
SRLQW WKH VZLWFK ZLOO RSHQ� EUHDNLQJ WKH FLUFXLW WR WKH
FRPSUHVVRU FRQWDFWRU� 7KH VZLWFK WKHQ ZLOO UHPDLQ RSHQ
XQWLO WKH SUHVVXUH GURSV WR ��� ��� SVLJ� DW ZKLFK WLPH LW

ZLOO FORVH DJDLQ� FRPSOHWLQJ WKH FLUFXLW WR WKH FRPSUHVVRU
FRQWDFWRU�

)5((=( 7+(50267$7
6RPH XQLWV PD\ EH HTXLSSHG ZLWK DQ RSWLRQDO IUHH]H
WKHUPRVWDW� 7KH SXUSRVH RI WKH IUHH]H WKHUPRVWDW LV WR
SUHYHQW GDPDJH WR WKH FRPSUHVVRU ZKLFK PD\ EH
FDXVHG E\ WKH HYDSRUDWRU FRLO IUHH]LQJ� 6RPH SRVVLEOH
FDXVHV RI WKH HYDSRUDWRU IUHH]LQJ DUH EORZHU PRWRU
IDLOXUH� SOXJJHG ILOWHU� ORZ DPELHQW RSHUDWLRQ ZLWKRXW
SURSHU SURWHFWLRQ �VHH ORZ DPELHQW FRQWURO DERYH�� HWF�

7KH FRQWURO LV D µ1RUPDOO\ &ORVHGµ WHPSHUDWXUH RSHUDWHG
VZLWFK �DWWDFKHG WR RQH RI WKH UHWXUQ EHQGV RI WKH
HYDSRUDWRU FRLO� ZLUHG LQ VHULHV ZLWK WKH FRPSUHVVRU
FRQWDFWRU� :KHQ WKH HYDSRUDWRU WHPSHUDWXUH GURSV
EHORZ ���) ���) WKH VZLWFK ZLOO RSHQ� EUHDNLQJ WKH
FLUFXLW WR WKH FRPSUHVVRU� 7KLV ZLOO DOORZ WKH HYDSRUDWRU
FRLO WHPSHUDWXUH WR ULVH GXH WR ODFN RI UHIULJHUDQW IORZ
WKURXJK WKH FRLO�

7KH LQFUHDVHG HYDSRUDWRU WHPSHUDWXUH SHUPLWV WKH
HYDSRUDWRU WR GHIURVW � 7KHQ� ZKHQ WKH HYDSRUDWRU
WHPSHUDWXUH ULVHV DERYH ���) ���) � FRQVHTXHQWO\� LW
VKRX OG QRZ EH GHI URV WHG� WKH VZL WFK ZL O O F ORVH �
FRPSOHWLQJ WKH FLUFXLW WR WKH FRPSUHVVRU FRQWDFWRU�

7KH FRPSRQHQW SDUW XVHG IRU WKH IUHH]H WKHUPRVWDW PD\
EH LGHQWLFDO WR WKDW XVHG IRU WKH ORZ DPELHQW FRQWURO
GHVFULEHG RQ SDJH ��� 2U� LW PD\ KDYH GLIIHUHQW ZLUH
FRORUV DQG�RU OHQJWKV� ,W FDQ EH XVHG LQWHUFKDQJHDEO\ DV
ORQJ DV LW LV SURSHUO\ DWWDFKHG� DQG ZLUHG LQWR WKH FLUFXLW�

&2035(6625 &+(&.6

/2&.(' 52725 92/7$*( &+(&.

2QH RI WKH PRVW LPSRUWDQW� RIWHQ RYHUORRNHG� DQG�RU
PLVXQGHUVWRRG FRPSUHVVRU FKHFNV LV D ORFNHG URWRU
92/7$*( FKHFN� /RFNHG URWRU YROWDJH FDQ EH GHILQHG
DV WKH YROWDJH DYDLODEOH WR VWDUW WKH FRPSUHVVRU XQGHU
/RFNHG 5RWRU �LQLWLDO VWDUW RU VWDOOHG� &RQGLWLRQV � 2U� LQ
RWKHU ZRUGV� WKH YROWDJH DYDLODEOH WR WKH FRPSUHVVRU
ZKLOH LW LV �IRU H[DPSOH� KXPPLQJ DQG $77(037,1* WR
VWDUW EXW IDLOLQJ WR GR VR�

/RFNHG URWRU YROWDJH LV FKHFNHG XVLQJ D VWDQGDUG
9ROWPHWHU ZLWK WKH SRZHU WR WKH XQLW 21� ZKLOH WKH
FRPSUHVVRU LV DWWHPSWLQJ WR VWDUW� ,I \RXU YROWPHWHU LV
HTXLSSHG ZLWK DOOLJDWRU FOLSV� WKLV PD\ EH FKHFNHG DW WKH
FRPSUHVVRU E\ FRQQHFWLQJ \RXU YROWPHWHU �PDNLQJ VXUH
SRZHU LV 2)) ZKLOH FRQQHFWLQJ� DV VKRZQ LQ )LJXUH ��� ,I
\RXU YROWPHWHU ,6 127 HTXLSSHG ZLWK DOOLJDWRU FOLSV� WKLV
FKHFN VKRXOG EH PDGH DW WKH µ7�µ 	 µ7�µ WHUPLQDOV RI WKH
FRPSUHVVRU FRQWDFWRU�

:KHQ FKHFNLQJ D XQLW ZKRVH FRPSUHVVRU ZLOO QRW VWDUW DW
DOO� WXUQ SRZHU EDFN RQ DQG VWDQG EDFN �DZD\� IURP WKH
FRPSUHVVRU WHUPLQDOV GXULQJ WKH WHVW� &DOO IRU FRROLQJ�
DQG ZKLOH FRPSUHVVRU LV KXPPLQJ DQG DWWHPSWLQJ WR VWDUW
FKHFN YROWDJH UHDGLQJ�

:KHQ FKHFNLQJ D XQLW ZKRVH FRPSUHVVRU VWDUWV� WKH
SURFHGXUH GLIIHUV VOLJKWO\� 7XUQ SRZHU EDFN RQ DQG VWDQG
EDFN �DZD\� IURP WKH FRPSUHVVRU WHUPLQDOV GXULQJ WKH
WHVW� &DOO IRU FRROLQJ� DQG RQFH WKH FRPSUHVVRU VWDUWV�
WXUQ WKH SRZHU 2)) DQG ,00(',$7(/< EDFN 21� 7KLV
VKRXOG FDXVH WKH FRPSUHVVRU WR VWDOO �ORFNHG URWRU� DQG
EHJLQ KXPPLQJ� 'XULQJ WKLV WLPH� FKHFN YROWDJH UHDGLQJ�

1RWH� 2Q PRGHOV HTXLSSHG ZLWK 6FUROO FRPSUHVVRUV LW
PD\ QRW EH SRVVLEOH WR VWDOO WKH FRPSUHVVRU
XVLQJ WKH DERYH SURFHGXUH�

8QGHU ORFNHG URWRU FRQGLWLRQV� WKH YROWDJH DYDLODEOH
DFURVV WKH µ&µ �FRPPRQ� DQG µ5µ �UXQ� WHUPLQDOV RI WKH
FRPSUHVVRU �RU µ7�µ 	 µ7�µ WHUPLQDOV RI WKH FRQWDFWRU�
PXVW EH DW OHDVW ��� 9ROWV�
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&KHFNLQJ /RFNHG 5RWRU 9ROWDJH
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/RFNHG 5RWRU 9ROWDJH UHDGLQJV RI OHVV WKDQ ��� YROWV ZLOO
QRW DOORZ WKH FRPSUHVVRU WR VWDUW� ,I \RXU UHDGLQJ LV OHVV
WKDQ ��� YROWV� SUREOHPV PD\ EH LQGLFDWHG LQ WKH XQLW·V
HOHFWULFDO VXSSO\ FLUFXLW� 6RPH H[DPSOHV RI WKHVH
SUREOHPV DUH XQGHUVL]HG VXSSO\ ZLULQJ� H[FHVVLYH OHQJWK
RI VXSSO\ UXQ� DQG ORRVH DQG�RU GLUW\ �KLJK UHVLVWDQFH�
FRQQHFWLRQV LQ WKH VXSSO\ FLUFXLW� 7KHVH FRQGLWLRQV
0867 EH FRUUHFWHG EHIRUH WKH FRPSUHVVRU FDQ EH
H[SHFWHG WR VWDUW UHOLDEO\�

7KH FRPSUHVVRU FRQWDFWRU LWVHOI FDQ DOVR EH D FDXVH RI
ORZ ORFNHG URWRU YROWDJH UHDGLQJV� 7R FKHFN DQG UXOH RXW
WKLV SRVVLELOLW\� FKHFN WKH ORFNHG URWRU YROWDJH DFURVV WKH
µ/�µ 	 µ/�µ WHUPLQDOV RI WKH FRPSUHVVRU FRQWDFWRU� ,I WKH
YROWDJH UHDGLQJ LV WKH VDPH DV WKDW REWDLQHG DFURVV WKH
µ7� 	 µ7�µ WHUPLQDOV� WKHQ VXSSO\ FLUFXLW SUREOHPV DUH
LQGLFDWHG� ,I� KRZHYHU� WKH ORFNHG URWRU YROWDJH DFURVV
µ/�µ 	 µ/�µ LV +LJKHU WKDQ LW LV DFURVV µ7�µ 	 µ7�µ� WKHUH
LV KLJK UHVLVWDQFH WKURXJK WKH SRLQWV RI WKH FRPSUHVVRU
FRQWDFWRU FDXVLQJ WKH YROWDJH GURS� DQG WKH FRQWDFWRU
VKRXOG EH UHSODFHG�

&2035(6625 :,1',1* &+(&.6

,I WKH FRPSUHVVRU IDLOV WR VWDUW� WKH FRPSUHVVRU ZLQGLQJV
VKRXOG EH FKHFNHG IRU RSHQ FLUFXLWV DQG�RU VKRUW FLUFXLWV
LQ RUGHU WR GHWHUPLQH WKHLU FRQGLWLRQ� :LQGLQJ FKHFNV DUH
PDGH XVLQJ D VWDQGDUG 2KPPHWHU �6HH )LJXUH ���� ZLWK
WKH SRZHU WR WKH XQLW 2))�

(OHFWULFDO VKRFN KD]DUG�

'LVFRQQHFW SRZHU DW IXVH ER[ RU VHUYLFH SDQHO

EHIRUH FKHFNLQJ FRPSUHVVRU ZLQGLQJV�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURS�

HUW\ GDPDJH� SHUVRQDO LQMXU\� DQG�RU GHDWK�

&KHFNLQJ IRU RSHQ ZLQGLQJV

:LWK SRZHU WR WKH XQLW 2))� GLVFRQQHFW ZLULQJ WR WKH
FRPSUHVVRU� 5HVLVWDQFH VKRXOG EH FKHFNHG EHWZHHQ
WHUPLQDOV & 	 5� & 	 6� DQG 6 	 5� 7KH UHDGLQJ
EHWZHHQ & 	 5 VKRXOG LQGLFDWH WKH /($67 UHVLVWDQFH�
7KH UHDGLQJ EHWZHHQ & 	 6 VKRXOG LQGLFDWH D +,*+(5
UHVLVWDQFH �WKDQ EHWZHHQ & 	 5 �� 7KH 5HDGLQJ EHWZHHQ
6 	 5 VKRXOG LQGLFDWH WKH 727$/ RI WKH UHDGLQJV
REWDLQHG EHWZHHQ & 	 5 DQG & 	 6� 7KLV FKHFN ZLOO
LQGLFDWH LI DQ\ RI WKH ZLQGLQJV DUH RSHQ� $ UHDGLQJ RI
LQILQLW\ ��� EHWZHHQ DQ\ WZR WHUPLQDOV 0$< LQGLFDWH DQ
RSHQ ZLQGLQJ� ,I� KRZHYHU� D UHDGLQJ RI LQILQLW\ ��� LV
REWDLQHG EHWZHHQ & 	 5 DQG & 	 6� DFFRPSDQLHG E\ D
UHVLVWDQFH UHDGLQJ EHWZHHQ 6 	 5� DQ RSHQ LQWHUQDO
RYHUORDG LV LQGLFDWHG� 6KRXOG REWDLQ WKLV LQGLFDWLRQ� DOORZ
WKH FRPSUHVVRU WR FRRO �PD\ WDNH XS WR �� KRXUV� WKHQ
UH�FKHFN EHIRUH FRQGHPQLQJ WKH FRPSUHVVRU�

)LJXUH �� &KHFNLQJ &RPSUHVVRU :LQGLQJV

&
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,I DQ RSHQ LQWHUQDO RYHUORDG LV LQGLFDWHG� WKH VRXUFH RI LWV
RSHQLQJ PXVW EH GHWHUPLQHG DQG FRUUHFWHG� )DLOXUH WR GR
VR ZLOO FDXVH UHSHDW SUREOHPV ZLWK DQ RSHQ RYHUORDG



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

DQG�RU SUHPDWXUH FRPSUHVVRU IDLOXUH� 6RPH SRVVLEOH
FDXVHV RI DQ RSHQ LQWHUQDO RYHUORDG LQFOXGH LQVXIILFLHQW
UHIULJHUDQW FKDUJH� UHVWULFWLRQ LQ WKH UHIULJHUDQW FLUFXLW�
DQG H[FHVVLYH FXUUHQW GUDZ�

&KHFNLQJ IRU VKRUWHG �JURXQGHG� ZLQGLQJV

7KH &RPSUHVVRU VKRXOG DOVR EH FKHFNHG IRU VKRUWHG
�JURXQGHG WR FDVH� ZLQGLQJV DQ\WLPH WKH IXVH RU FLUFXLW
EUHDNHU WR WKH XQLW LV WULSSLQJ� <RX VKRXOG DOVR FKHFN WKH
FRPSUHVVRU IRU VKRUWHG ZLQGLQJV ZKHQHYHU WKHUH LV D
VWDUWLQJ SUREOHP� VLQFH WKHLU PD\ EH HQRXJK UHVLVWDQFH LQ
WKH VKRUWHG ZLQGLQJ WR SUHYHQW WKH IXVH RU FLUFXLW EUHDNHU
IURP WULSSLQJ�

:LWK SRZHU WR WKH XQLW 2))� GLVFRQQHFW ZLULQJ WR WKH
FRPSUHVVRU� 5HVLVWDQFH VKRXOG EH FKHFNHG �RQH
WHUPLQDO DW D WLPH� EHWZHHQ WHUPLQDOV &� 6� 5� DQG WKH
FRPSUHVVRU FDVH �WKH VXFWLRQ OLQH PD\ EH XVHG IRU WKLV
SXUSRVH�� %H FHUWDLQ WR LQVXUH WKDW �ZKHQ XVLQJ WKH
FRPSUHVVRU FDVH� WKH SRLQW RI FRQWDFW RI WKH 2KPPHWHU
SUREH LV FOHDQ DQG IUHH IURP SDLQW� 7KH UHDGLQJ EHWZHHQ
HDFK WHUPLQDO �&� 6� 	 5 � DQG WKH FRPSUHVVRU FDVH
VKRXOG LQGLFDWH LQILQLW\ ���� $Q\ UHDGLQJ REWDLQHG OHVV

WKDQ LQILQLW\ ��� LV LQGLFDWLYH RI D VKRUWHG �JURXQGHG�
ZLQGLQJ� DQG WKH FRPSUHVVRU VKRXOG EH UHSODFHG�

)LJXUH �� &KHFNLQJ )RU 6KRUWHG :LQGLQJV

$&
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2KPV

'&
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0LFUR
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&RP� $PSV
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&21'(16(5 )$1 &21752/ &,5&8,7

7KH FRQGHQVHU IDQ PRWRU LV FRQWUROOHG E\ WKH FRPSUHVVRU
FRQWDFWRU� $Q\WLPH WKH FRPSUHVVRU LV RSHUDWLQJ� WKH
FRQGHQVHU IDQ PRWRU VKRXOG DOVR EH RSHUDWLQJ� :KHQ
VHUYLFLQJ D XQLW ZKRVH FRQGHQVHU IDQ PRWRU ZLOO QRW UXQ�
ERWK LWV FDSDFLWRU �PD\ EH D GXDO FDSDFLWRU VKDUHG ZLWK
FRPSUHVVRU� DQG ORZ DPELHQW FRQWURO �LI VR HTXLSSHG�
VKRXOG EH VXVSHFW VLQFH WKH\ DUH SDUW RI WKH FLUFXLW�

)LJXUH �� /RZ $PELHQW &RQWURO

(YDSRUDWRU &RLO
5HWXUQ %HQG

/2: $0%,(17 &21752/

6RPH XQLWV PD\ EH HTXLSSHG ZLWK DQ RSW LRQDO ORZ
DPELHQW FRQWURO� 7KH SXUSRVH RI WKLV FRQWURO LV WR F\FOH
WKH FRQGHQVHU IDQ PRWRU µ2))µ DQG µ21µ WR PDLQWDLQ
KHDG �GLVFKDUJH� SUHVVXUH LQ WKH UHIULJHUDWLRQ V\VWHP
GXULQJ ORZ DPELHQW �2XWGRRU 7HPSHUDWXUH� RSHUDWLRQ�

7KH FRQWURO LV D µ1RUPDOO\ &ORVHGµ WHPSHUDWXUH RSHUDWHG
VZLWFK �DWWDFKHG WR RQH RI WKH UHWXUQ EHQGV RI WKH
HYDSRUDWRU FRLO� ZLUHG LQ VHULHV ZLWK WKH FRQGHQVHU IDQ
PRWRU� :KHQ WKH HYDSRUDWRU WHPSHUDWXUH GURSV EHORZ
���) ���) WKH VZLWFK ZLOO RSHQ� EUHDNLQJ WKH FLUFXLW WR WKH
FRQGHQVHU IDQ PRWRU� 7KLV ZLOO FDXVH WKH GLVFKDUJH
SUHVVXUH WR U LVH �GXH WR ODFN RI DLU I ORZ DFURVV WKH
FRQGHQVHU FRLO�� ZKLFK LQ WXUQ ZLOO LQFUHDVH WKH VXFWLRQ
SUHVVXUH�

7KH LQFUHDVHG VXFWLRQ SUHVVXUH FDXVHV WKH HYDSRUDWRU
WHPSHUD WXUH WR U LVH � 7KHQ� ZKHQ WKH HYDSRUD WRU
WHPSHUDWXUH ULVHV DERYH ���) ���) WKH VZLWFK ZLOO FORVH�
FRPSOHWLQJ WKH FLUFXLW WR WKH FRQGHQVHU IDQ PRWRU�

7KH FRPSRQHQW SDUW XVHG IRU WKH ORZ DPELHQW FRQWURO
PD\ EH L GHQ W L F D O W R W KH SD U W XVHG IR U W KH I U HH]H
WKHUPRVWDW GHVFU LEHG RQ SDJH ��� 2U� L W PD\ KDYH
GLIIHUHQW ZLUH FRORUV DQG�RU OHQJWKV� ,W FDQ EH XVHG
LQWHUFKDQJHDEO\� KRZHYHU� DV ORQJ DV LW LV SURSHUO\
DWWDFKHG� DQG ZLUHG LQWR WKH FLUFXLW�
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5()5,*(5$17 &+$5*,1*

3URSHU UHIULJHUDQW FKDUJH LV HVVHQWLDO WR SURSHU XQLW
RSHUDW LRQ� , W LV DOVR HVVHQW LDO WR WR REWDLQLQJ WKH
SXEOLVKHG HIILFLHQF\ IURP DV ZHOO DV WKH H[SHFWHG OLIH
VSDQ RI WKH FRPSUHVVRU FRQWDLQHG ZLWKLQ WKH XQLW�
2SHUDWLQJ D XQLW ZLWK DQ LPSURSHU UHIULJHUDQW FKDUJH ZLOO
UHVXOW LQ UHGXFHG SHUIRUPDQFH �FDSDFLW\� DQG�RU
HIILFLHQF\� $FFRUGLQJO\� WKH XVH RI SURSHU FKDUJLQJ
PHWKRGV GXULQJ VHUYLFLQJ ZLOO LQVXUH WKDW WKH XQLW LV
IXQFWLRQLQJ DV GHVLJQHG DQG WKDW LWV FRPSUHVVRU ZLOO QRW
EH GDPDJHG�

7RR PXFK UHIULJHUDQW �2YHUFKDUJH� LQ WKH V\VWHP LV MXVW
DV EDG �L I QRW ZRUVH� WKDQ QRW HQRXJK UHIU LJHUDQW
�8QGHUFKDUJH�� 7KH\ ERWK FDQ EH WKH VRXUFH RI FHUWDLQ
FRPSUHVVRU IDLOXUHV LI WKH\ UHPDLQ XQFRUUHFWHG IRU DQ\
SHULRG RI WLPH� 4XLWH RIWHQ� RWKHU SUREOHPV �VXFK DV ORZ
DLU IORZ DFURVV HYDSRUDWRU� HWF�� DUH PLV�GLDJQRVHG DV
UHIULJHUDQW FKDUJH SUREOHPV� 7KH UHIULJHUDQW FLUFXLW
GLDJQRVLV FKDUW RQ SDJH ��� ZLOO DVVLVW \RX LQ SURSHUO\
GLDJQRVLQJ WKHVH V\PSWRPV�

)RU H[DPSOH DQ RYHUFKDUJHG XQLW ZLOO DW WLPHV UHWXUQ
OLTXLG UHIULJHUDQW �VOXJJLQJ� EDFN WR WKH VXFWLRQ VLGH RI WKH
FRPSUHVVRU HYHQWXDOO\ FDXVLQJ D PHFKDQLFDO IDLOXUH
ZLWKLQ WKH FRPSUHVVRU� 7KLV PHFKDQLFDO IDLOXUH FDQ
PDQLIHVW LWVHOI DV YDOYH IDLOXUH� EHDULQJ IDLOXUH� DQG�RU
FRQQHFWLQJ URG IDLOXUH� 7KH VSHFLILF W\SH RI IDLOXUH ZLOO EH
LQIOXHQFHG E\ WKH DPRXQW RI OLTXLG EHLQJ UHWXUQHG� WKH
OHQJWK RI WLPH WKH VOXJJLQJ FRQWLQXHV� DQG WKH W\SH RI
FRPSUHVVRU �VFUROO RU UHFLSURFDWLQJ� EHLQJ XVHG LQ WKH
XQLW�

1RW HQRXJK UHIULJHUDQW �XQGHUFKDUJH� RQ WKH RWKHU KDQG�
ZLOO FDXVH WKH WHPSHUDWXUH RI WKH VXFWLRQ JDV WR LQFUHDVH
WR WKH SRLQW ZKHUH LW GRHV QRW SURYLGH VXIILFLHQW FRROLQJ IRU
WKH FRPSUHVVRU PRWRU� :KHQ WKLV RFFXUV� WKH PRWRU
ZLQGLQJ WHPSHUDWXUH ZLOO LQFUHDVH� FDXVLQJ WKH PRWRU WR
RYHUKHDW DQG SRVVLEO\ F\FOH �RSHQ� WKH LQWHUQDO RYHUORDG
SURWHFWRU� &RQWLQXHG RYHUKHDWLQJ RI WKH PRWRU ZLQGLQJV
DQG�RU F\FOLQJ RI WKH LQWHUQDO RYHUORDG ZLOO HYHQWXDOO\ OHDG
WR FRPSUHVVRU PRWRU RU LQWHUQDO RYHUORDG IDLOXUH�

0(7+2'6 2) &+$5*,1*

7KHUH DUH WKUHH ��� UHFRJQL]HG DQG DFFHSWDEOH PHWKRGV
IRU FKDUJLQJ WKLV VHULHV RI SDFNDJHG JDV�HOHFWULF XQLW�
7ZR ��� RI ZKLFK ZLOO EH DSSOLFDEOH WR WKH XQLW \RX DUH
VHUYLFLQJ� 7KH WKUHH ��� PHWKRGV DUH �

�� :HLJKHG LQ &KDUJH 0HWKRG

�� 6XSHUKHDW 0HWKRG

�� 6XEFRROLQJ 0HWKRG

7KH ZHLJKHG LQ FKDUJH PHWKRG LV DSSOLFDEOH WR $// XQLWV�
L W LV WKH SUHIHUUHG PHWKRG WR XVH� DV LW LV WKH PRVW
DFFXUDWH� 7KH 6XSHUKHDW PHWKRG LV DSSOLFDEOH WR XQLWV
ZLWK &$3,//$5< 78%( FRQWUROOHG HYDSRUDWRUV 21/<�
7KH 6XEFRROLQJ PHWKRG LV DSSOLFDEOH WR XQLWV HTXLSSHG
ZL WK 7KHUPRVWD W LF ([SDQV LRQ 9D OYH FRQW UR O OHG
HYDSRUDWRUV� 7KH SDUWLFXODU PHWKRG�V� WKDW \RX XVH ZLOO
GHSHQG RQ WKH XQLW \RX DUH VHUYLFLQJ� WKH W\SH RI
HTXLSPHQW \RX KDYH� DQG \RXU SHUVRQDO SUHIHUHQFH� 7KH
VHFWLRQV WKDW IROORZ GHVFULEH WKH PHWKRGV WKHLU UHTXLUHG
SURFHGXUHV LQ PRUH GHWDLO�

:HLJKHG LQ &KDUJH 0HWKRG

7KH ZHLJKHG LQ FKDUJH PHWKRG LV DSSOLFDEOH WR $// XQLWV�
DQG LV WKH SUHIHUUHG PHWKRG WR XVH EHFDXVH RI L WV
DFFXUDF\� &KDUJLQJ E\ WKLV PHWKRG LV DFFRPSOLVKHG ZLWK
WKH XQLW 2)) DQG UHTXLUHV WKH XVH RI D JUDGXDWHG
FKDUJLQJ F\OLQGHU� RU HOHFWURQLF VFDOHV�

7KLV PHWKRG VKRXOG DOZD\V EH XVHG �L I SRVVLEOH�
ZKHQHYHU WKH FKDUJH LV WR EH UHPRYHG IURP WKH XQLW�
VXFK DV IRU D OHDN UHSDLU� FRPSUHVVRU UHSODFHPHQW� RU
ZKHQ WKHUH LV QR UHIULJHUDQW FKDUJH OHIW LQ WKH XQLW� 7R
FKDUJH E\ WKLV PHWKRG� UHTXLUHV WKH IROORZLQJ VWHSV�

�� 5HFRYHU UHIULJHUDQW �UHPDLQLQJ� FKDUJH IURP XQLW LQ
DFFRUGDQFH ZLWK (3$ UHJXODWLRQV�

�� 0DNH V\VWHP �OHDN� HWF�� UHSDLUV DV QHFHVVDU\�

�� (YDFXDWH V\VWHP WR ��� PLFURQV�

�� &KDUJH XQLW �WKURXJK KLJK VLGH DFFHVV SRUW� ZLWK
TXDQWLW\ RI UHIULJHUDQW OLVWHG RQ XQLW·V UDWLQJ SODWH�
DQG�RU 7HFK� 6HUYLFH 'DWD 6KHHW�

�� 6WDUW XQLW� DQG YHULI\ SHUIRUPDQFH�

)LJXUH �� 7\SLFDO $FFHVV 3RUWV

/RZ 6LGH

+LJK 6LGH
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6XSHUKHDW 0HWKRG

7KH 6XSHUKHDW PHWKRG LV DSSOLFDEOH WR XQLWV HTXLSSHG
ZLWK &$3,//$5< 78%( FRQWUROOHG HYDSRUDWRUV 21/<�
&KDUJLQJ E\ WKH 6XSHUKHDW PHWKRG LV DFFRPSOLVKHG ZLWK
WKH XQLW 5811,1* DQG UHTXLUHV WKH XVH RI $&&85$7(
UH I U L JH UD W L RQ JDXJHV � :H W %X O E DQG 'U\ EX O E
WKHUPRPHWHUV� DQG D 3UHVVXUH�7HPSHUDWXUH FKDUW �LI \RXU
UHIULJHUDWLRQ JDXJHV GR QRW KDYH WHPSHUDWXUH FRQYHUVLRQ
VFDOHV RQ WKHLU IDFH��

7KH 6XSHUKHDW PHWKRG FDQ EH XVHG ZKHQ D SDUWLDO
FKDUJH UHPDLQV LQ WKH XQLW DQG LW LV QRW GHVLUDEOH WR
UHPRYH WKH HQWLUH FKDUJH� 7R FKDUJH E\ WKH 6XSHUKHDW
PHWKRG WKH UHTXLUHV WKH IROORZLQJ VWHSV�

�� &RQQHFW UHIULJHUDQW JDXJHV WR VHUYLFH DFFHVV SRUWV�
VWDUW XQLW DQG DOORZ WR UXQ IRU VHYHUDO PLQXWHV XQWLO
V\VWHP SUHVVXUHV VWDELOL]H�

�� :KLOHZDLWLQJ IRU SUHVVXUHV WR VWDELOL]H�PHDVXUH DQG
UHFRUG 2XWGRRU 'U\ %XOE WHPSHUDWXUH� ,QGRRU :HW
%XOE WHPSHUDWXUH� DQG ,QGRRU'U\ %XOE WHPSHUDWXUH�

�� 0HDVXUH �DQG UHFRUG� VXFWLRQ OLQH WHPSHUDWXUH DV
FORVH WR FRPSUHVVRU DV SUDFWLFDO�

�� 8VLQJ 5��� WHPSHUDWXUH FRQYHUVLRQ VFDOH RQ
JDXJHV �LI VR HTXLSSHG� RU SUHVVXUH�WHPSHUDWXUH
FKDUW �VHH )LJXUH ��� FRQYHUW VXFWLRQ SUHVVXUH WR
�VDWXUDWLRQ� WHPSHUDWXUH�

�� 6XEWUDFW FRQYHUWHG �VDWXUDWLRQ� WHPSHUDWXUH IURP
PHDVXUHG VXFWLRQ WHPSHUDWXUH� WKH UHVXOW LV
6XSHUKHDW�

�� &RPSDUH FDOFXODWHG6XSHUKHDWZLWK DOORZDEOH UDQJH
RI 6XSHUKHDW �IRU H[LVWLQJ FRQGLWLRQV� LQGLFDWHG RQ
FKDUW LQ )LJXUH ��

�� ,I FDOFXODWHG 6XSHUKHDW LV +,*+(5 WKDQ DOORZDEOH
UDQJH� JUDGXDOO\ $'' UHIULJHUDQW �YDSRU� WKURXJK
VXFWLRQ VLGH RI V\VWHP� 5HFKHFN 6XSHUKHDW
SHULRGLFDOO\ �ZKLOH DGGLQJ UHIULJHUDQW�� DQG
GLVFRQWLQXH DGGLQJ UHIULJHUDQW ZKHQ DOORZDEOH UDQJH
KDV EHHQ UHDFKHG�

�� ,I FDOFXODWHG 6XSHUKHDW LV /2:(5 WKDQ DOORZDEOH
UDQJH� JUDGXDOO\ UHPRYH �UHFRYHU� UHIULJHUDQW IURP
V\VWHP� 5HFKHFN 6XSHUKHDW SHULRGLFDOO\ ZKLOH
UHPRYLQJ �UHFRYHULQJ� UHIULJHUDQW� DQG GLVFRQWLQXH
UHPRYLQJ UHIULJHUDQW ZKHQ DOORZDEOH UDQJH KDV EHHQ
UHDFKHG�

6XEFRROLQJ 0HWKRG

7KH 6XEFRROLQJ PHWKRG LV DSSOLFDEOH WR XQLWV HTXLSSHG
ZLWK 7+(50267$7,& (;3$16,21 9$/9( FRQWUROOHG
HYDSRUDWRUV� &KDUJLQJ E\ WKH VXEFRROLQJ PHWKRG LV
DFFRPSOLVKHG ZLWK WKH XQLW 5811,1*� ,W UHTXLUHV WKH XVH
R I $&&85$7( UH I U L JH UD W L RQ JDXJHV � ' U \ EX O E
WKHUPRPHWHU� DQG D 3UHVVXUH�7HPSHUDWXUH FKDUW �LI \RXU
UHIULJHUDWLRQ JDXJHV GR QRW KDYH WHPSHUDWXUH FRQYHUVLRQ
VFDOHV RQ WKHLU IDFH��

7KH 6XEFRROLQJ PHWKRG FDQ EH XVHG ZKHQ D SDUWLDO
FKDUJH UHPDLQV LQ WKH XQLW DQG LW LV QRW GHVLUDEOH WR
UHPRYH WKH HQWLUH FKDUJH� 7R FKDUJH E\ WKH 6XEFRROLQJ
PHWKRG WKH UHTXLUHV WKH IROORZLQJ VWHSV�

�� &RQQHFW UHIULJHUDQW JDXJHV WR VHUYLFH DFFHVV SRUWV�
VWDUW XQLW DQG DOORZ WR UXQ IRU VHYHUDO PLQXWHV XQWLO
V\VWHP SUHVVXUHV VWDELOL]H�

�� :KLOH ZDLWLQJ IRU SUHVVXUHV WR VWDELOL]H� PHDVXUH
2XWGRRU 'U\ %XOE WHPSHUDWXUH� �PXVW EH EHWZHHQ
���) DQG ����)��

�� 0HDVXUH �DQG UHFRUG� OLTXLG OLQH WHPSHUDWXUH DV
FORVH WR FRQGHQVHU FRLO 287/(7 DV SUDFWLFDO�

�� 8VLQJ 5��� WHPSHUDWXUH FRQYHUVLRQ VFDOH RQ +LJK
6LGH JDXJH �LI VR HTXLSSHG� RU SUHVVXUH�WHPSHUDWXUH
FKDUW� �VHH )LJXUH ��� FRQYHUW OLTXLG SUHVVXUH WR
�VDWXUDWLRQ� WHPSHUDWXUH�

�� 6XEWUDFW PHDVXUHG OLTXLG WHPSHUDWXUH IURP
FRQYHUWHG �VDWXUDWLRQ� WHPSHUDWXUH� WKH UHVXOW LV
6XEFRROLQJ�

�� &RPSDUH FDOFXODWHG 6XEFRROLQJ ZLWK DOORZDEOH
UDQJH ���) � ���)� RI VXEFRROLQJ �

�� ,I FDOFXODWHG 6XEFRROLQJ LV +,*+(5 WKDQ DOORZDEOH
UDQJH� JUDGXDOO\ 5(029( �UHFRYHU� UHIULJHUDQW
�YDSRU� IURP VXFWLRQ VLGH RI V\VWHP� 5HFKHFN
6XEFRROLQJ SHULRGLFDOO\ �ZKLOH UHPRYLQJ UHIULJHUDQW��
DQG GLVFRQWLQXH UHPRYLQJ UHIULJHUDQW ZKHQ
DOORZDEOH UDQJH KDV EHHQ UHDFKHG�

�� ,I FDOFXODWHG 6XEFRROLQJ LV /2:(5 WKDQ DOORZDEOH
UDQJH� JUDGXDOO\ $'' UHIULJHUDQW �YDSRU� WR WKH
VXFWLRQ VLGH RI V\VWHP� 5HFKHFN 6XEFRROLQJ
SHULRGLFDOO\ ZKLOH DGGLQJ UHIULJHUDQW� DQG GLVFRQWLQXH
DGGLQJ UHIULJHUDQW ZKHQ DOORZDEOH UDQJH KDV EHHQ
UHDFKHG�
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6\VWHP &KDUJLQJ 3URFHGXUHV

127(� 2SWLPXP SHUIRUPDQFH IRU XQLWV HTXLSSHG ZLWK FDSLOODU\ WXEHV LV REWDLQHG ZLWK ��) VXSHUKHDW DW
FRPSUHVVRU LQOHW XQGHU '2( ¶¶$·· WHVW FRQGLWLRQV ����) 2XWGRRU 'U\ %XOE WHPSHUDWXUH� ���) ,QGRRU 'U\ %XOE
7HPSHUDWXUH� DQG ���) ,QGRRU :HW %XOE 7HPSHUDWXUH��

2XWGRRU
7HPS� ��)� �� � �� �� � �� �� � ��
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Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor Ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
670 – 825 1090
645 – 790 1040
620 – 750 985
585 – 705 925
540 – 650 855
485 – 580 780

Internal 1000 .40

29.2 0.89 168 64 11.6 31.9 0.63 182 73 12.3
28.6 0.91 188 68 12.4 31.3 0.65 203 78 13.1
28.1 0.93 214 71 13.3 30.7 0.67 231 81 14.0
27.3 0.95 243 75 14.1 29.9 0.68 262 85 14.8
26.1 0.96 273 78 14.9 28.5 0.69 295 89 15.7
23.8 0.96 302 81 15.7 26.1 0.69 326 92 16.5

PGAB30C1K

1/3 PSC
1.4/3.57
1/3000
5/370

COPELAND
13.5 / 76.0
35/370
NAMA001SC

 

208/230/60/1
20.5
No. 12 / 40’
25
30
–
 

Nat

60

47

HW

Snap

3.5

44

.018

45–75

IID

TIME

150

.58

– – – –
790 – 955 1175
760 – 915 1120
730 – 870 1055
690 – 815 990
645 – 755 920
585 – 685 840

74

1065113
10–15–91
AH–2

65
75
85
95 
105
115

1/3PSC
2.3/4.10
3/1175
7.5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

48.3 0.86 183 61 20.2 52.9 0.60 198 70 21.3
47.3 0.88 205 64 21.6 51.7 0.62 221 74 22.8
46.5 0.90 233 68 23.0 50.8 0.64 251 77 24.3
45.3 0.92 265 71 24.4 49.5 0.65 286 81 25.8
43.1 0.93 297 74 25.8 47.2 0.66 321 84 27.2
39.4 0.93 328 77 27.2 43.2 0.66 354 87 28.7

Model or Style No.

Specifications

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor ambient and 80 0 F dry bulb (67 0 F wet bulb) indoor temperature at rated airflow.

Electrical:
Voltage–Phase–Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay/HACR Brkr. 
Max. Fuse
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Heating Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (no filter)

CFM @ 208V – Dry Coil (no filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1270 1385 1610 1805
1265 1355 1580 1755
1250 1330 1540 1700
1225 1300 1495 1640
1190 1265 1440 1575
1140 1215 1375 1500
1085 1155 1300 1415

PGAA47D1K

1/2 PSC
1.8 / 6.42
1 / 4500
7.5 / 440

COPELAND
23.7 / 129
40 / 440
NAMA001SC

 

208/230–1–60
35.8
No. 6 / 97’
45
50
–  –  –
 

Nat

90 / 75

71 / 60

HW

Snap

3.5

43/46

.018

  30–60

IID

TIME

135

.58

 1485 1570 1785 1925
1460 1540 1735 1860
1430 1505 1680 1795
1395 1465 1620 1725
1345 1415 1560 1650
1290 1350 1485 1570
1225 1280 1405 1485

124

1054587
11–13–92
AH–1

65
75
85
95 
105
115

1/2 PSC
4.4 / 7.80
4 / 1860
15 / 370

COND. EVAP.

30 cu in / 17oz
30 sq in

Internal 1600 .20Rated CFM ESP Wet.

Performance Data: 80 5F Dry Bulb Indoor

Low Wet Bulb  (63 5F) High Wet Bulb (69 5F)

Coil –

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Blower Perfomance Data
(Add 0.05 In. W.C. for wet coil)

5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO
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Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor Ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
670 – 825 1090
645 – 790 1040
620 – 750 985
585 – 705 925
540 – 650 855
485 – 580 780

Internal 1000 .40

29.2 0.89 168 64 11.6 31.9 0.63 182 73 12.3
28.6 0.91 188 68 12.4 31.3 0.65 203 78 13.1
28.1 0.93 214 71 13.3 30.7 0.67 231 81 14.0
27.3 0.95 243 75 14.1 29.9 0.68 262 85 14.8
26.1 0.96 273 78 14.9 28.5 0.69 295 89 15.7
23.8 0.96 302 81 15.7 26.1 0.69 326 92 16.5

PGAB30D1K

1/3 PSC
1.4/3.57
1/3000
5/370

COPELAND
13.5 / 76.0
35/370
NAMA001SC

 

208/230/60/1
20.5
No. 12 / 40’
25
30
–
 

Nat

90/75

70/59

HW

Snap

3.5

43/46

.018

45–75

IID

TIME

135

.58

– – – –
790 – 955 1175
760 – 915 1120
730 – 870 1055
690 – 815 990
645 – 755 920
585 – 685 840

74

1065170
10–15–91
AH–2

65
75
85
95 
105
115

1/3PSC
2.3/4.10
3/1175
7.5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor Ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
670 – 825 1090
645 – 790 1040
620 – 750 985
585 – 705 925
540 – 650 855
485 – 580 780

Internal 1000 .40

29.2 0.89 168 64 11.6 31.9 0.63 182 73 12.3
28.6 0.91 188 68 12.4 31.3 0.65 203 78 13.1
28.1 0.93 214 71 13.3 30.7 0.67 231 81 14.0
27.3 0.95 243 75 14.1 29.9 0.68 262 85 14.8
26.1 0.96 273 78 14.9 28.5 0.69 295 89 15.7
23.8 0.96 302 81 15.7 26.1 0.69 326 92 16.5

PGAA29C1K

1/3 PSC
1.4/3.57
1/3000
5/370

COPELAND
13.5 / 76.0
35/370
NAMA001SC

 

208/230/60/1
20.5
No. 10 / 60’
25
30
–
 

Nat

60

47

HW

Snap

3.5

44

.018

45–75

IID

TIME

150

.58

– – – –
790 – 955 1175
760 – 915 1120
730 – 870 1055
690 – 815 990
645 – 755 920
585 – 685 840

74

1065307–A
7–22–91
AH–2

65
75
85
95 
105
115

1/3PSC
2.3/4.10
3/1175
7.5/370

COND. EVAP.

8 cu in / 7oz
30 sq in



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ��������$ 	 ��������$

Internal 600 .15Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with  82 0 F
outdoor ambient and 80 0 F Dry Bulb (67 0 F Wet Bulb) indoor temperature at rated air  flow.

Electrical:
Voltage/Cycles/Phase
BranchCircuitAmpacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap.MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter)

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

    –   – – –
530   – 660 730
505   – 630 700
475   – 600 670
440   – 570 635
390   – 525 590
330   – 470 535

18.7 .86 165 63 7.2 20.5 .60 178 72 7.6
18.3 .88 184 67 7.7 20.0 .62 199 76 8.1
18.0 .90 210 70 8.2 19.7 .64 226 80 8.7
17.5 .92 238 73 8.7 19.2 .65 257 84 9.2
16.7 .93 268 76 9.2 18.3 .66 289 87 9.7
15.3 .93 296 79 9.7 16.7 .66 319 90 10.2

PGAA18B1K

1/6PSC
.8/1.72
1/2250
5/370

COPELAND
9.4/49
25/370
NAMA001SC

 

208/230–1–60
14.0
No. 14 / 40’
20
20
–
 

Nat

40

31

HW

Snap

3.5

44

.018

30–60

IID

TIME

160

.58

– – – –
615 – 750 820
585 – 715 785
550 – 685 750
515 – 645 715
470 – 600 670
415 – 550 615

57

1065408–A
7–15–91
AH–2

65
75
85
95 
105
115

1/6PSC
1.5/1.81
3/820
5/370

COND. EVAP.

5 cu in / 5oz
17 sq in

Blower Performance Data
(Add 0.05 In. W.C. for Wet Coil)

Rated CFM ESP   Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor Ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See   Installation   Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

Internal 600 .15

18.7 .86 165 63 7.2 20.5 .60 178 72 7.6
18.3 .88 184 67 7.7 20.0 .62 199 76 8.1
18.0 .90 210 70 8.2 19.7 .64 226 80 8.7
17.5 .92 238 73 8.7 19.2 .65 257 84 9.2
16.7 .93 268 76 9.2 18.3 .66 289 87 9.7
15.3 .93 296 79 9.7 16.7 .66 319 90 10.2

PGAA18C1K

1/6 PSC
.8/1.72
1/2250
5/370

COPELAND
9.4/49
25/370
NAMA001SC

 

208/230/60/1
14.0
No. 14 / 40’
20
20
–
 

Nat

60

47

HW

Snap

3.5

44

.018

45–75

IID

TIME

135

.58

– – – –
615 – 750 820
585 – 715 785
550 – 685 750
515 – 645 715
470 – 600 670
415 – 550 615

57

1065409–A
7–15–91
AH–2

65
75
85
95 
105
115

1/6 PSC
1.5/1.81
3/820
5/370

COND. EVAP.

5 cu in / 5oz
17 sq in

 –             – – –
530           – 660 730
505           – 630 700
475           – 600 670
440           – 570 635
390           – 525 590
330           – 470 535



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ������� 	 �������

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor Ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See   Installation   Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

535 620 725 890
520 600 700 860
500 580 670 830
475 550 635 790
435 515 600 750
385 470 555 705

Internal 800 .15

24.8 .86 180 64 9.9 27.1 .60 194 73 10.4
24.2 .88 201 68 10.6 26.5 .62 217 77 11.1
23.8 .90 229 71 11.2 26.1 .64 247 81 11.9
23.2 .92 261 74 11.9 25.4 .65 281 85 12.6
22.1 .93 293 77 12.6 24.2 .66 316 88 13.3
20.2 .93 323 80 13.3 22.1 .66 349 92 14.0

 G4P024A3A1 – PGAA24B1K

1/6 PSC
.8/1.72
1/2250
5/370

COPELAND
11.2 / 61
35/370
NAMA001SC

 

208/230/60/1
16.8
No. 12 / 50’
20
25
–  –  –   –
 

Nat

40

31

HW

Snap

3.5

44

.018

30–60

IID

TIME

160

.58

– – – –
620 725 825 995
605 705 805 960
585 675 775 925
565 650 745 880
530 615 705 835
485 570 660 780

64

1065410
9–16–91
AH–3

65
75
85
95 
105
115

1/4PSC
2.1/3.08
4/995
5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

– – – –

Rated CFM ESP  Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor Ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See   Installation   Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

   –    –    –    –
535 620 725 890
520 600 700 860
500 580 670 830
475 550 635 790
435 515 600 750
385 470 555 705

Internal 800 .15

24.8 .86 180 64 9.9 27.1 .60 194 73 10.4
24.2 .88 201 68 10.6 26.5 .62 217 77 11.1
23.8 .90 229 71 11.2 26.1 .64 247 81 11.9
23.2 .92 261 74 11.9 25.4 .65 281 85 12.6
22.1 .93 293 77 12.6 24.2 .66 316 88 13.3
20.2 .93 323 80 13.3 22.1 .66 349 92 14.0

G4P024A3B1 – PGAA24C1K

1/6 PSC
.8/1.72
1/2250
5/370

COPELAND
11.2 / 61
35/370
NAMA001SC

 

208/230/60/1
16.8
No. 12 / 50’
20
25
–  –  –  –
 

Nat

60

47

HW

Snap

3.5

44

.018

45–75

IID

TIME

150

.58

– – – –
620 725 825 995
605 705 805 960
585 675 775 925
565 650 745 880
530 615 705 835
485 570 660 780

64

1065411
9–16–91
AH–3

65
75
85
95 
105
115

1/4PSC
2.1/3.08
4/995
5/370

COND. EVAP.

8 cu in / 7oz
30 sq in



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO

��
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Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor Ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

   – – – –
670 – 825 1090
645 – 790 1040
620 – 750 985
585 – 705 925
540 – 650 855
485 – 580 780

Internal 800 .15

24.8 .86 180 64 9.8 27.1 .60 194 73 10.3
24.2 .88 201 68 10.5 26.5 .62 217 77 11.0
23.8 .90 229 71 11.2 26.1 .64 247 81 11.8
23.2 .92 261 74 11.8 25.4 .65 281 85 12.5
22.1 .93 293 77 12.5 24.2 .66 316 88 13.2
20.2 .93 323 80 13.2 22.1 .66 349 92 13.9

PGAA24D1K

1/6 PSC
.8/1.72
1/2250
5/370

COPELAND
11.2 / 61
35/370
NAMA001SC

 

208/230/60/1
17.0
No. 12 / 50’
20
25
–  –  –  –
 

Nat

90/75

70/59

HW

Snap

3.5

43/46

.018

45–75

IID

TIME

135

.58

– – – –
790 – 955 1175
760 – 915 1120
730 – 870 1055
690 – 815 990
645 – 755 920
585 – 685 840

64

1065412–B
9–16–91
AH–3

65
75
85
95 
105
115

1/3PSC
2.3/4.10
3/1175
7.5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

PSIG.
Suct.

30.8 .86 169 63 12.0 33.7 .60 183 72 12.7
30.1 .88 190 66 12.9 33.0 .62 205 76 13.6
29.6 .90 216 70 13.7 32.4 .64 233 79 14.5
28.9 .92 245 73 14.6 31.6 .65 264 83 15.3
27.5 .93 275 76 15.4 30.1 .66 297 87 16.2
25.1 .93 304 79 16.2 27.5 .66 328 90 17.1

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

Unit 
Amp.

See Installation Instructions

 PSIG.
 Disch.
(Head)

 PSIG.
 Disch.
(Head)

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter)

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
670 – 825 1090
645 – 790 1040
620 – 750 985
585 – 705 925
540 – 650 855
485 – 580 780

Internal 1000 .40

PGAA30C1K

1/3 PSC
1.4/3.57
1/3000
5/370

COPELAND
14.4/82
35/370
NAMA001SC

 

208/230–1–60
21.6
30
35
–
 

Nat

60

47

HW

Snap

3.5

44

.018

45–75

IID

TIME

150

.58

– – – –
790 – 955 1175
760 – 915 1120
730 – 870 1055
690 – 815 990
645 – 755 920
585 – 685 840

75

1065413–B
9–4–92
AH–3

65
75
85
95 
105
115

1/3PSC
2.3/4.10
3/1175
7.5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

Blower Performance Data
(Add 0.05 In. W.C. for Wet Coil)



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ��������$ 	 ��������%

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Coil –

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
670 – 825 1090
645 – 790 1040
620 – 750 985
585 – 705 925
540 – 650 855
485 – 580 780

Internal 1000 .40

30.8 .86 169 63 12.0 33.7 .60 183 72 12.7
30.1 .88 190 66 12.9 33.0 .62 205 76 13.6
29.6 .90 216 70 13.7 32.4 .64 233 79 14.5
28.9 .92 245 73 14.6 31.6 .65 264 83 15.3
27.5 .93 275 76 15.4 30.1 .66 297 87 16.2
25.1 .93 304 79 16.2 27.5 .66 328 90 17.1

PGAA30D1K

1/3 PSC
1.4/3.57
1/3000
5/370

COPELAND
14.4/82
35/370
NAMA001SC

 

208/230–1–60
21.6
No. 10 / 60’
30
35
–
 

Nat

90/75

70/59

HW

Snap

3.5

43/46

.018

45–75

IID

TIME

135

.58

– – – –
790 – 955 1175
760 – 915 1120
730 – 870 1055
690 – 815 990
645 – 755 920
585 – 685 840

75

1065414–A
7–15–91
AH–2

65
75
85
95 
105
115

1/3PSC
2.3/4.10
3/1175
7.5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

Blower Performance Data
(Add 0.05 In. W.C. for Wet Coil)

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor Ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
925 – 1095 1345
905 – 1065 1295
880 – 1030 1240
850 – 990 1180
815 – 945 1115
780 – 895 1050

Internal 1200 .20

34.6 .87 178 65 13.6 37.9 .61 192 74 14.3
33.9 .89 199 68 14.6 37.1 .63 214 78 15.3
33.3 .91 226 72 15.5 36.4 .65 244 82 16.3
32.4 .93 257 75 16.4 35.5 .66 277 86 17.3
30.9 .94 289 78 17.4 33.8 .67 311 89 18.3
28.3 .94 318 81 18.3 30.9 .67 344 93 19.3

PGAA36C1K

1/3 PSC
1.4/13.57
1/3000
5/370

COPELAND
17.9 / 90.5
35/440
NAMA001SC

 

208/230/60/1
27.4
No. 10 / 50’
35
45
–  –  –  –
 

Nat

60

47

HW

Snap

3.5

44

.018

30–60

IID

TIME

150

.58

– – – –
1110 – 1270 1435
1080 – 1220 1375
1045 – 1165 1310
1005 – 1100 1245
955 – 1045 1175
905 – 990 1105

77

1065415–B
9–16–91
AH–3

65
75
85
95 
105
115

1/2 PSC
3.6/7.5
3/1435
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ��������% 	 ��������%

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor Ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
925 – 1095 1345
905 – 1065 1295
880 – 1030 1240
850 – 990 1180
815 – 945 1115
780 – 895 1050

Internal 1200 .20

34.6 .87 178 65 13.6 37.9 .61 192 74 14.3
33.9 .89 199 68 14.6 37.1 .63 214 78 15.3
33.3 .91 226 72 15.5 36.4 .65 244 82 16.3
32.4 .93 257 75 16.4 35.5 .66 277 86 17.3
30.9 .94 289 78 17.4 33.8 .67 311 89 18.3
28.3 .94 318 81 18.3 30.9 .67 344 93 19.3

PGAA36D1K

1/3 PSC
1.4/13.57
1/3000
5/370

COPELAND
17.9 / 90.5
35/440
NAMA001SC

 

208/230/60/1
27.4
No. 10 / 50’
35
45
–  –  –  –
 

Nat

90/75

70/59

HW

Snap

3.5

43/46

.018

45–75

IID

TIME

135

.58

– – – –
1110 – 1270 1435
1080 – 1220 1375
1045 – 1165 1310
1005 – 1100 1245
955 – 1045 1175
905 – 990 1105

77

1065416–B
9–16–91
AH–3

65
75
85
95 
105
115

1/2 PSC
3.6/7.5
3/1435
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
870 1090 1330 1585
860 1080 1300 1530
850 1055 1260 1480
840 1030 1220 1425
825 1000 1170 1365
805 960 1120 1300

Internal 1200 .30

34.6 .87 178 65 14.2 37.9 .61 192 74 15.0
33.9 .89 199 68 15.2 37.1 .63 214 78 16.1
33.3 .91 226 72 16.2 36.4 .65 244 82 17.1
32.4 .93 257 75 17.2 35.5 .66 277 86 18.1
30.9 .94 289 78 18.2 33.8 .67 311 89 19.2
28.3 .94 318 81 19.2 30.9 .67 344 93 20.2

PGAA36E1K

1/3 PSC
1.4/13.57
1/3000
5/370

COPELAND
17.9 / 90.5
35/440
NAMA001SC

 

208/230/60/1
29.4
No. 8 / 80’
35
45
–  –  –  –
 

Nat

115/90

95/75

HW

Snap

3.5

43/46

.018

45–75

IID

TIME

135

.58

– – – –
1070 1295 1490 1645
1055 1270 1440 1580
1040 1235 1385 1515
1020 1195 1330 1450
990 1145 1270 1385
955 1095 1210 1315

77

1065417–B
9–16–91
AH–3

65
75
85
95 
105
115

3/4 PSC
5.6/12.8
4/1645
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

PSIG.
Disch.
(Head)

PSIG.
Disch.
(Head)



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ��������% 	 ��������%

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

   –   –   –   –
870 1090 1330 1585
860 1080 1300 1530
850 1055 1260 1480
840 1030 1220 1425
825 1000 1170 1365
805 960 1120 1300

Internal 1400 .20

40.3 .87 188 64 17.2 44.1 .61 203 72 18.1
39.4 .89 210 67 18.4 43.1 .63 227 76 19.4
38.7 .91 239 70 19.6 42.4 .65 258 80 20.6
37.7 .93 271 74 20.8 41.3 .66 293 84 21.9
35.9 .94 305 77 21.9 39.3 .67 329 87 23.1
32.9 .94 336 80 23.1 36.0 .67 363 91 24.3

PGAA42C1K

1/3 PSC
1.4/13.57
1/3000
5/370

COPELAND
19.9 / 107
35/440
NAMA001SC

 

208/230/60/1
31.8
No. 8 / 70’
40
50
–  –  –  –
 

Nat

60

47

HW

Snap

3.5

44

.018

30–60

IID

TIME

160

.58

   – – – –
1070 1295 1490 1645
1055 1270 1440 1580
1040 1235 1385 1515
1020 1195 1330 1450
990 1145 1270 1385
955 1095 1210 1315

82

1065418–B
9–16–91
AH–3

65
75
85
95 
105
115

3/4 PSC
5.6/12.8
4/1645
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

PSIG.
Disch.
(Head)

PSIG.
Disch.
(Head)

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

   –   –   –   –
870 1090 1330 1585
860 1080 1300 1530
850 1055 1260 1480
840 1030 1220 1425
825 1000 1170 1365
805 960 1120 1300

Internal 1400 .20

40.3 .87 188 64 17.2 44.1 .61 203 72 18.1
39.4 .89 210 67 18.4 43.1 .63 227 76 19.4
38.7 .91 239 70 19.6 42.4 .65 258 80 20.6
37.7 .93 271 74 20.8 41.3 .66 293 84 21.9
35.9 .94 305 77 21.9 39.3 .67 329 87 23.1
32.9 .94 336 80 23.1 36.0 .67 363 91 24.3

PGAA42E1K

1/3 PSC
1.4/13.57
1/3000
5/370

COPELAND
19.9 / 107
35/440
NAMA001SC

 

208/230/60/1
31.8
No. 8 / 70’
40
50
–  –  –  –
 

Nat

115/95

90/75

HW

Snap

3.5

43/46

.018

45–75

IID

TIME

135

.58

   – – – –
1070 1295 1490 1645
1055 1270 1440 1580
1040 1235 1385 1515
1020 1195 1330 1450
990 1145 1270 1385
955 1095 1210 1315

82

1065419–B
9–16–91
AH–3

65
75
85
95 
105
115

3/4 PSC
5.6/12.8
4/1645
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

PSIG.
Disch.
(Head)

PSIG.
Disch.
(Head)



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ��������$ 	 ��������$

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor Ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
670 – 825 1090
645 – 790 1040
620 – 750 985
585 – 705 925
540 – 650 855
485 – 580 780

Internal 1000 .40

29.2 0.89 168 64 11.6 31.9 0.63 182 73 12.3
28.6 0.91 188 68 12.4 31.3 0.65 203 78 13.1
28.1 0.93 214 71 13.3 30.7 0.67 231 81 14.0
27.3 0.95 243 75 14.1 29.9 0.68 262 85 14.8
26.1 0.96 273 78 14.9 28.5 0.69 295 89 15.7
23.8 0.96 302 81 15.7 26.1 0.69 326 92 16.5

PGAA29D1K

1/3 PSC
1.4/3.57
1/3000
5/370

COPELAND
13.5 / 76.0
35/370
NAMA001SC

 

208/230/60/1
20.5
No. 10 / 60’
25
30
–
 

Nat

90/75

70/59

HW

Snap

3.5

43/46

.018

45–75

IID

TIME

135

.58

– – – –
790 – 955 1175
760 – 915 1120
730 – 870 1055
690 – 815 990
645 – 755 920
585 – 685 840

74

1065471–A
7–22–91
AH–2

65
75
85
95 
105
115

1/3PSC
2.3/4.10
3/1175
7.5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1270 1385 1610 1805
1265 1355 1580 1755
1250 1330 1540 1700
1225 1300 1495 1640
1190 1265 1440 1575
1140 1215 1375 1500
1085 1155 1300 1415

Internal 1600 .20

48.3 0.86 183 61 20.2 52.9 0.60 198 70 21.3
47.3 0.88 205 64 21.6 51.7 0.62 221 74 22.8
46.5 0.90 233 68 23.0 50.8 0.64 251 77 24.3
45.3 0.92 265 71 24.4 49.5 0.65 286 81 25.8
43.1 0.93 297 74 25.8 47.2 0.66 321 84 27.2
39.4 0.93 328 77 27.2 43.2 0.66 354 87 28.7

PGAA48D1K

3 / 4 PSC
2.6 / 9.52
1 / 4500
10 / 440

COPELAND
23.7 / 129
40 / 440
NAMA001SC

 

208/230/60/1
36.6
No. 6 / 90’
45
60
–  –  –
 

Nat

90 / 75

71 / 60

HW

Snap

3.5

43/46

.018

  30–60

IID

TIME

135

.58

 1485 1570 1785 1925
1460 1540 1735 1860
1430 1505 1680 1795
1395 1465 1620 1725
1345 1415 1560 1650
1290 1350 1485 1570
1225 1280 1405 1485

124

1065543–A
8–21–91
AH–3

65
75
85
95 
105
115

1 / 2 PSC
4.4 / 8.63
4 / 1860
15 / 370

COND. EVAP.

30 cu in / 17oz
30 sq in

PSIG.
Disch.
(Head)

PSIG.
Disch.
(Head)



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ��������$ 	 ��������$

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1445 – – – 1560 2025
1430 – – – 1545 1995
1415 –  –  – 1530 1960
1390 – – – 1505 1915
1355 – –  – 1475 1870
1320 – – – 1435 1810
1275 – – – 1390 1745

Internal 1600 .30

48.3 0.86 183 61 20.2 52.9 0.60 198 70 21.3
47.3 0.88 205 64 21.6 51.7 0.62 221 74 22.8
45.6 0.90 233 68 23.0 50.8 0.64 251 77 24.3
45.3 0.92 265 71 24.4 49.5 0.65 286 81 25.8
43.1 0.93 297 74 25.8 47.2 0.66 321 84 27.2
39.4 0.93 328 77 27.2 43.2 0.66 354 87 28.7

PGAA48F1K

3 / 4 PSC
2.6 / 9.52
1 / 4500
10 / 440

COPELAND
23.7 / 129
40 / 440
NAMA001SC

 

208/230/60/1
36.8
No. 6 / 90’
45
60
–  –  –  –
 

Nat

135 / 110

106 / 87

HW

Snap

3.5

43/46

.018

  35–65

IID

TIME

135

.58

 1700 – – – 1830 2260
1685 – – – 1805 2185
1660 – – – 1775 2125
1625 – – – 1735 2065
1585 – – – 1690 2010
1540 – – – 1635 1950
1485 – – – 1580 1875

124

1065551–A
8–21–91
AH–3

65
75
85
95 
105
115

1 PSC
4.6 / 7.94
3 / 2185
20 / 370

COND. EVAP.

30 cu in / 17oz
30 sq in

PSIG.
Disch.
(Head)

PSIG.
Disch.
(Head)

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1110 1405 1880 2110
1100 1390 1855 2065
1080 1375 1825 2020
1060 1355 1790 1975
1035 1330 1750 1925
1000 1295 1695 1860
950 1250 1635 1790

Internal 2000 .30

59.9 0.86 197 63 25.2 65.5 0.60 213 72 26.5
58.6 0.88 221 67 27.0 64.1 0.62 238 76 28.4
57.6 0.90 251 70 28.7 63.0 0.64 271 80 30.3
56.1 0.92 285 73 30.5 61.4 0.65 308 84 32.1
53.5 0.93 321 76 32.2 58.5 0.66 346 87 33.9
48.9 0.93 354 79 33.9 53.5 0.66 382 90 35.7

PGAA60D1K

3 / 4 PSC
2.6 / 9.52
1 / 4500
10 / 440

COPELAND
28.8 / 169
55/440
NAMA001SC

 

208/230/60/1
43.7
No. 6 / 70’
60
60
–  –  –  –
 

Nat

90 / 75

71 / 59

HW

Snap

3.5

43/46

.018

  33 / 60

IID

TIME

135

.58

 1330 1670 2130 2300
1315 1650 2090 2250
1300 1630 2045 2190
1280 1600 1995 2125
1255 1565 1935 2060
1225 1525 1875 1990
1185 1475 1805 1915

122

1065559–A
8–21–91
AH–3

65
75
85
95 
105
115

1 PSC
5.0 / 8.75
4 / 2250
20 / 370

COND. EVAP.

30 cu in / 17oz
30 sq in

PSIG.
Disch.
(Head)

PSIG.
Disch.
(Head)



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO

��
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Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1110 1405 1880 2110
1100 1390 1855 2065
1080 1375 1825 2020
1060 1355 1790 1975
1035 1330 1750 1925
1000 1295 1695 1860
950 1250 1635 1790

Internal 2000 .30

59.9 0.86 197 63 25.2 65.5 0.60 213 72 26.5
58.6 0.88 221 67 27.0 64.1 0.62 238 76 28.4
57.6 0.90 251 70 28.7 63.0 0.64 271 80 30.3
56.1 0.92 285 73 30.5 61.4 0.65 308 84 32.1
53.5 0.93 321 76 32.2 58.5 0.66 346 87 33.9
48.9 0.93 354 79 33.9 53.5 0.66 382 90 35.7

PGAA60E1K

3 / 4 PSC
2.6 / 9.52
1 / 4500
10 / 440

COPELAND
28.8 / 169
55/440
NAMA001SC

 

208/230/60/1
43.7
No. 6 / 70’
60
60
–  –  –  –
 

Nat

115 / 95

91 / 75

HW

Snap

3.5

43/46

.018

  30–60

IID

TIME

135

.58

 1330 1670 2130 2300
1315 1650 2090 2250
1300 1630 2045 2190
1280 1600 1995 2125
1255 1565 1935 2060
1225 1525 1875 1990
1185 1475 1805 1915

122

1065567–A
8–21–91
AH–3

65
75
85
95 
105
115

1 PSC
5.0 / 8.75
4 / 2250
20 / 370

COND. EVAP.

30 cu in / 17oz
30 sq in

PSIG.
Disch.
(Head)

PSIG.
Disch.
(Head)

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1915 2090 2310 2380
1885 2045 2250 2315
1845 1995 2185 2250
1805 1945 2125 2185
1755 1890 2060 2105
1700 1820 1980 2020
1640 1750 1905 1940

Internal 2000 .30

59.9 0.86 197 63 25.2 65.5 0.60 213 72 26.5
58.6 0.88 221 67 27.0 64.1 0.62 238 76 28.4
57.6 0.90 251 70 28.7 63.0 0.64 271 80 30.3
56.1 0.92 285 73 30.5 61.4 0.65 308 84 32.1
53.5 0.93 321 76 32.2 58.5 0.66 346 87 33.9
48.9 0.93 354 79 33.9 53.5 0.66 382 90 35.7

PGAA60G1K

3 / 4 PSC
2.6 / 9.52
1 / 4500
10 / 440

COPELAND
28.8 / 169
55 / 440
NAMA001SC

 

208/230/60/1
44.7
No. 6 / 70’
60
60
–  –  –  –
 

Nat

150/130

119 / 102

HW

Snap

3.5

43/46

.018

  35–65

IID

TIME

130

.58

 2140 2260 2395 2470
2095 2205 2335 2400
2040 2145 2270 2325
1985 2080 2200 2250
1920 2015 2125 2170
1855 1940 2050 2085
1780 1865 1965 2000

122

1065575–A
8–21–91
AH–3

65
75
85
95 
105
115

1 PSC
6.0 / 15.14
4 / 2400
20 / 440

COND. EVAP.

30 cu in / 17oz
30 sq in

PSIG.
Disch.
(Head)

PSIG.
Disch.
(Head)



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO
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Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See   Installation   Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orifices

Pilot Orifice Size

Temp. Rise 0 F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

535 620 725 890
520 600 700 860
500 580 670 830
475 550 635 790
435 515 600 750
385 470 555 705

Internal 800 .15

24.2 0.86 175 67 8.8 26.4 0.60 189 76 9.3
23.6 0.88 195 71 9.4 25.9 0.62 211 80 9.9
23.2 0.90 222 74 10.1 25.4 0.64 240 84 10.6
22.6 0.92 253 77 10.7 24.8 0.65 273 88 11.2
21.6 0.93 284 81 11.3 23.6 0.66 306 92 11.9
19.7 0.93 313 84 11.9 21.6 0.66 338 95 12.5

PGAB24B1K

1/6 PSC
.8/1.72
1/2250
5/370

COPELAND
11.5 / 62.5
30/370
NAMA001SC

 

208/230/60/1
17.3
No. 14 / 30’
25
25
–  –  –   –
 

Nat

40

31

HW

Snap

3.5

44

.018

30–60

IID

TIME

160

.58

– – – –
620 725 825 995
605 705 805 960
585 675 775 925
565 650 745 880
530 615 705 835
485 570 660 780

80

1065848–A
3–6–92
AH–1

65
75
85
95 
105
115

1/4PSC
2.1/3.08
4/995
5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

– – – –

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See   Installation   Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orifices

Pilot Orifice Size

Temp. Rise 0 F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

535 620 725 890
520 600 700 860
500 580 670 830
475 550 635 790
435 515 600 750
385 470 555 705

Internal 800 .15

24.2 0.86 175 67 8.8 26.4 0.60 189 76 9.3
23.6 0.88 195 71 9.4 25.9 0.62 211 80 9.9
23.2 0.90 222 74 10.1 25.4 0.64 240 84 10.6
22.6 0.92 253 77 10.7 24.8 0.65 273 88 11.2
21.6 0.93 284 81 11.3 23.6 0.66 306 92 11.9
19.7 0.93 313 84 11.9 21.6 0.66 338 95 12.5

PGAB24C1K

1/6 PSC
.8/1.72
1/2250
5/370

COPELAND
11.5 / 62.5
30/370
NAMA001SC

 

208/230/60/1
17.3
No. 14 / 30’
25
25
–  –  –   –
 

Nat

60

47

HW

Snap

3.5

44

.018

45–75

IID

TIME

150

.58

– – – –
620 725 825 995
605 705 805 960
585 675 775 925
565 650 745 880
530 615 705 835
485 570 660 780

80

1065849–A
3–6–92
AH–1

65
75
85
95 
105
115

1/4PSC
2.1/3.08
4/995
5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

– – – –

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO
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Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See   Installation   Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orifices

Pilot Orifice Size

Temp. Rise 0 F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

670 – 825 1090
645 – 790 1040
620 – 750 985
585 – 705 925
540 – 650 855
485 – 580 780

Internal 800 .15

24.2 0.86 175 67 8.8 26.4 0.60 189 76 9.3
23.6 0.88 195 71 9.4 25.9 0.62 211 80 9.9
23.2 0.90 222 74 10.1 25.4 0.64 240 84 10.6
22.6 0.92 253 77 10.7 24.8 0.65 273 88 11.2
21.6 0.93 284 81 11.3 23.6 0.66 306 92 11.9
19.7 0.93 313 84 11.9 21.6 0.66 338 95 12.5

PGAB24D1K

1/6 PSC
0.8 / 1.72
1 / 2250
5 / 370

COPELAND
11.5 / 62.5
30/370
NAMA001SC

 

208/230/60/1
17.5
No. 14 / 30’
25
25
–  –  –   –
 

Nat

90 / 75

 70 / 59

HW

Snap

3.5

43 / 46

.018

45 / 75

IID

TIME

135

.58

– – – –
790 – 955 1175
760 – 915 1120
730 – 870 1055
690 – 815 990
645 – 755 920
585 – 685 840

80

1065850–A
3–6–92
AH–1

65
75
85
95 
105
115

1 / 3 PSC
2.3 / 4.1
3 / 1175
7.5 / 370

COND. EVAP.

8 cu in / 7oz
30 sq in

– – – –

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 – – – –
925 – 1095 1345
905 – 1065 1295
880 – 1030 1245
850 – 990 1180
815 – 945 1115
780 – 895 1050

Internal 1200 .20

34.7 0.87 180 66 13.8 38.0 0.61 194 75 14.5
34.0 0.89 201 70 14.7 37.2 0.63 217 79 15.5
33.4 0.91 229 73 15.7 36.5 0.65 247 83 16.5
32.5 0.93 260 77 16.6 35.6 0.66 281 87 17.5
31.0 0.94 292 80 17.6 33.9 0.67 315 91 18.5
28.4 0.94 323 83 18.5 31.0 0.67 348 94 19.5

PGAB36C1K

1/3 PSC
1.4/13.57
1/3000
5/370

COPELAND
17.9 / 90.5
35/440
NAMA001SC

 

208/230/60/1
27.4
No. 10 / 50’
35
45
–  –  –  –
 

Nat

60

47

HW

Snap

3.5

44

.018

  30 – 60

IID

TIME

150

.58

 – – – –
1110 – 1270 1435
1080 – 1220 1375
1045 – 1165 1310
1005 – 1100 1245
955 – 1045 1175
905 – 990 1105

80

1065956
3–6–92
AH–1

65
75
85
95 
105
115

1/2  PSC
3.6 / 7.5
3 / 1435
15/370

COND. EVAP.

16 cu in / 11 oz
30 sq in

PSIG.
Disch.
(Head)

PSIG.
Disch.
(Head)



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ������� 	 �������

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 – – – –
925 – 1095 1345
905 – 1065 1295
880 – 1030 1240
850 – 990 1180
815 – 945 1115
780 – 895 1050

Internal 1200 .20

34.7 0.87 180 66 13.8 38.0 0.61 194 75 14.5
34.0 0.89 201 70 14.7 37.2 0.63 217 79 15.5
33.4 0.91 229 73 15.7 36.5 0.65 247 83 16.5
32.5 0.93 260 77 16.6 35.6 0.66 281 87 17.5
31.0 0.94 292 80 17.6 33.9 0.67 315 91 18.5
28.4 0.94 323 83 18.5 31.0 0.67 348 94 19.5

PGAB36D1K

1/3 PSC
1.4/13.57
1/3000
5/370

COPELAND
17.9 / 90.5
35/440
NAMA001SC

 

208/230/60/1
27.4
No. 10 / 50’
35
45
–  –  –  –
 

Nat

90 / 75

70 / 59

HW

Snap

3.5

43/46

.018

  45  – 75

IID

TIME

135

.58

 – – – –
1110 – 1270 1435
1080 – 1220 1375
1045 – 1165 1310
1005 – 1100 1245
955 – 1045 1175
905 – 990 1105

80

1065957
3–6–92
AH–1

65
75
85
95 
105
115

1 / 2 PSC
3.6 / 7.5
3 / 1435
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
870 1090 1330 1585
860 1085 1300 1530
850 1055 1260 1480
840 1030 1220 1425
825 1000 1170 1365
805 960 1120 1300

Internal 1200 .30

34.7 0.87 180 66 14.3 38.0 0.61 194 75 15.0
34.0 0.89 201 70 15.3 37.2 0.63 217 79 16.1
33.4 0.91 229 73 16.3 36.5 0.65 247 83 17.2
32.5 0.93 260 77 17.3 35.6 0.66 281 87 18.2
31.0 0.94 292 80 18.2 33.9 0.67 315 91 19.2
28.4 0.94 323 83 19.2 31.0 0.67 348 94 20.3

PGAB36E1K

1/3 PSC
1.4/13.57
1/3000
5/370

COPELAND
17.9 / 90.5
35 / 440
NAMA001SC

 

208/230/60/1
29.4
No. 10 / 50’
35
45
–  –  –  –
 

Nat

115 / 90

95 / 75

HW

Snap

3.5

43/46

.018

  45 – 75

IID

TIME

135

.58

– – – –
1070 1295 1490 1645
1055 1270 1440 1580
1040 1235 1385 1515
1020 1195 1330 1450
990 1145 1270 1385
955 1095 1210 1315

80

1065958
3–6–92
AH–2

65
75
85
95 
105
115

3/4 PSC
5.6/12.8
4/1645
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

5F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ������� 	 �������

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with  82 0 F
outdoor Ambient and 80 0 F, Dry Bulb (67 0 F, Wet Bulb) indoor temperature at rated air  flow.

Coil –Electrical:
Voltage/Cycles/Phase
BranchCircuitAmpacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap.MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

HEATING

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

    –   – – –
530   – 660 730
505   – 630 700
475   – 600 670
440   – 570 635
390   – 525 590
330   – 470 535

Internal 600 .15

18.7 0.86 160 66 6.7 20.5 0.60 173 76 7.0
18.3 0.88 179 70 7.1 20.0 0.62 194 80 7.5
18.0 0.90 204 74 7.6 19.7 0.64 220 84 8.0
17.5 0.92 232 77 8.1 19.2 0.65 250 88 8.5
16.7 0.93 261 80 8.5 18.3 0.66 281 91 9.0
15.3 0.93 288 83 9.0 16.7 0.66 310 95 9.4

PGAB18B1K

1/6PSC
.8/1.72
1/2250
5/370

COPELAND
9.6 / 50
25/370
NAMA001SC

 

208/230/60/1
14.3
No. 14 / 40’
20
20
–
 

Nat

40

31

HW

Snap

3.5

44

.018

30–60

IID

TIME

160

.58

– – – –
615 – 750 820
585 – 715 785
550 – 685 750
515 – 645 715
470 – 600 670
415 – 550 615

76

1066136
3–6–92
AH–1

65
75
85
95 
105
115

1/6PSC
1.5/1.81
3/820
5/370

COND. EVAP.

5 cu in / 5oz
17 sq in

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Rated CFM ESP   Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor Ambient and 80 0 F, Dry Bulb (67  0 F, Wet Bulb) indoor temperature at rated airflow.

Coil –Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See   Installation   Instructions

 

65
75
85
95 
105
115

Heating

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

Internal 600 .15

18.7 0.86 160 66 6.7 20.5 0.60 173 76 7.0
18.3 0.88 179 70 7.1 20.0 0.62 194 80 7.5
18.0 0.90 204 74 7.6 19.7 0.64 220 84 8.0
17.5 0.92 232 77 8.1 19.2 0.65 250 88 8.5
16.7 0.93 261 80 8.5 18.3 0.66 281 91 9.0
15.3 0.93 288 83 9.0 16.7 0.66 310 95 9.4

PGAB18C1K

1/6 PSC
.8/1.72
1/2250
5/370

COPELAND
9.6 / 50
25/370
NAMA001SC

 

208/230/60/1
14.3
No. 14 / 40’
20
20
–
 

Nat

60

47

HW

Snap

3.5

44

.018

45–75

IID

TIME

135

.58

– – – –
615 – 750 820
585 – 715 785
550 – 685 750
515 – 645 715
470 – 600 670
415 – 550 615

76

1066215
3–6–92
AH–1

65
75
85
95 
105
115

1/6 PSC
1.5/1.81
3/820
5/370

COND. EVAP.

5 cu in / 5 oz
17 sq in

 –             – – –
530           – 660 730
505           – 630 700
475           – 600 670
440           – 570 635
390           – 525 590
330           – 470 535

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ������� 	 �������

Internal 1200 .20Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:
FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter)

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
925 – 1095 1345
905 – 1065 1295
880 – 1030 1240
850 – 990 1180
815 – 945 1115
780 – 895 1050

34.2 .88 169 65 14.1 37.4 .62 183 74 14.9
33.5 .90 190 69 15.1 36.6 .64 205 79 15.9
32.9 .92 216 72 16.1 36.0 .66 233 82 17.0
32.1 .94 245 76 17.1 35.1 .67 264 86 18.0
30.5 .95 275 79 18.0 33.4 .68 297 90 19.0
27.9 .95 304 82 19.0 30.6 .68 328 93 20.0

PGAA36C1K

1/3 PSC
1.4/3.57
1/3000
5/370

COPELAND
19.5 / 82.0
35/440
NAMA001SC

 

208/230–1–60
29.3
No. 10 / 58’
35
45
–  –  –  –
 

Nat

60

47

HW

Snap

3.5

44

.018

30–60

IID

TIME

150

.58

– – – –
1110 – 1270 1435
1080 – 1220 1375
1045 – 1165 1310
1005 – 1100 1245
955 – 1045 1175
905 – 990 1105

81

1066308
9–17–92
AH–1

65
75
85
95 
105
115

1/2 PSC
3.6/7.5
3/1435
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

Blower Performance Data
(Add 0.05 In. W. C. for wet coil)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Internal 1200 .20Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:
FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter)

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

34.2 .88 169 65 14.1 37.4 .62 183 74 14.9
33.5 .90 190 69 15.1 36.6 .64 205 79 15.9
32.9 .92 216 72 16.1 36.0 .66 233 82 17.0
32.1 .94 245 76 17.1 35.1 .67 264 86 18.0
30.5 .95 275 79 18.0 33.4 .68 297 90 19.0
27.9 .95 304 82 19.0 30.6 .68 328 93 20.0

1/3 PSC
1.4/3.57
1/3000
5/370

COPELAND
19.5 / 82.0
35/440
NAMA001SC

 

208/230–1–60
29.3
No. 10 / 58’
35
45
–  –  –  –
 

Nat

90/75

70/59

HW

Snap

3.5

43/46

.018

45–75

IID

TIME

135

.58

81

1066309
9–17–92
AH–1

65
75
85
95 
105
115

1/2 PSC
3.6/7.5
3/1435
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

Blower Performance Data
(Add 0.05 In. W. C. for wet coil)

PGAA36D1K

– – – –
925 – 1095 1345
905 – 1065 1295
880 – 1030 1240
850 – 990 1180
815 – 945 1115
780 – 895 1050

– – – –
1110 – 1270 1435
1080 – 1220 1375
1045 – 1165 1310
1005 – 1100 1245
955 – 1045 1175
905 – 990 1105
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PGAA36E1K

Internal 1200 .20Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:
FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter)

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

34.2 .88 169 65 14.1 37.4 .62 183 74 14.9
33.5 .90 190 69 15.1 36.6 .64 205 79 15.9
32.9 .92 216 72 16.1 36.0 .66 233 82 17.0
32.1 .94 245 76 17.1 35.1 .67 264 86 18.0
30.5 .95 275 79 18.0 33.4 .68 297 90 19.0
27.9 .95 304 82 19.0 30.6 .68 328 93 20.0

1/3 PSC
1.4/5.8
1/3000
5/370

COPELAND
19.5 / 82.0
35/440
NAMA001SC

 

208/230–1–60
31.3
No. 8 / 91’
40
50
–  –  –  –
 

Nat

115/90

95/75

HW

Snap

3.5

43/46

.018

45–75

IID

TIME

135

.58

81

1066310
9–17–92
AH–1

65
75
85
95 
105
115

1/2 PSC
5.6/8.9
4/1645
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

Blower Performance Data
(Add 0.05 In. W. C. for wet coil)

– – – –
870 1090 1330 1585
860 1080 1300 1530
850 1055 1260 1480
840 1030 1220 1425
825 1000 1170 1365
805 960 1120 1300

– – – –
1070 1295 1490 1645
1055 1270 1440 1580
1040 1235 1385 1515
1020 1195 1330 1450
990 1145 1270 1385
955 1095 1210 1315

48.3 0.86 183 61 20.2 52.9 0.60 198 70 21.3
47.3 0.88 205 64 21.6 51.7 0.62 221 74 22.8
45.6 0.90 233 68 23.0 50.8 0.64 251 77 24.3
45.3 0.92 265 71 24.4 49.5 0.65 286 81 25.8
43.1 0.93 297 74 25.8 47.2 0.66 321 84 27.2
39.4 0.93 328 77 27.2 43.2 0.66 354 87 28.7

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor ambient and 80 0 F dry bulb (67 0 F wet bulb) indoor temperature at rated airflow.

Model or Style No.

Specifications

Electrical:
Voltage–Phase–Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay/HACR Brk. 
Max. Fuse Size
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Heating Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (no filter)

CFM @ 208V – Dry Coil (no filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1445 – – – 1560 2025
1430 – – – 1545 1995
1415 –  –  – 1530 1960
1390 – – – 1505 1915
1355 – –  – 1475 1870
1320 – – – 1435 1810
1275 – – – 1390 1745

PGAA47F1K

1/2 PSC
1.8 / 6.42
1 / 4500
7.5 / 440

COPELAND
23.7 / 129
40 / 440
NAMA001SC

 

208/230–1–60
36.0
No. 6 / 97’
45
50
–  –  –  –
 

Nat

135 / 110

106 / 87

HW

Snap

3.5

43/46

.018

  35–65

IID

TIME

135

.58

 1700 – – – 1830 2260
1685 – – – 1805 2185
1660 – – – 1775 2125
1625 – – – 1735 2065
1585 – – – 1690 2010
1540 – – – 1635 1950
1485 – – – 1580 1875

124

1066431
11–13–92
AH–1

65
75
85
95 
105
115

1 PSC
4.6 / 7.90
3 / 2185
20 / 370

COND. EVAP.

30 cu in / 17oz
30 sq in

Internal 1600 .30Rated CFM ESP Wet.

Performance Data: 80 °F Dry Bulb Indoor

Low Wet Bulb  (63 °F) High Wet Bulb (69 °F)

Coil –

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Blower Performance Data
(add 0.05 In. W.C. for wet coil)
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Style No: PGAD24B1K 850 Outdoor Ambient Temperature - Degrees F. Dry Bulb Outdoor Ambient Temperature

 Voltage 208 / 230 Gas Type NAT 850 75 85 95 105 115

 Phase 1  Std Input 40 850 Entering Indoor Temperature - Degrees F. Wet Bulb Entering Indoor Temperature -

 Ampacity 17.9  Low Fire Input  - IDB 850 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft 14 / 30  Std Output 31 MBh 22.3 23.1 25.3 - 21.8 22.6 24.7 - 21.2 22.0 24.1 - 20.2 20.9 22.9 - 18.7 19.4 21.2 -

 Delay Fuse 25  Low Fire Output  - S/T 0.74 0.62 0.43 - 0.76 0.64 0.44 - 0.79 0.66 0.46 - 0.82 0.68 0.47 - 0.82 0.69 0.48 -

 Max. Fuse 25  Gas Valve HW 70 AMPS 8.2 8.4 8.6 - 8.9 9.1 9.3 - 9.4 9.6 9.9 - 10.0 10.2 10.5 - 10.5 10.8 11.1 -

 Compressor COPELAND  Regulation SNAP HI PR 168 181 191 - 191 205 217 - 217 234 247 - 244 263 278 - 270 291 307 -

 RLA 11.5  Manifold Press 3.5 LO PR 66 70 76 - 68 73 79 - 72 76 83 - 75 80 87 - 78 83 90 -

 LRA 62.5  Std orifice 44 MBh 22.7 23.4 25.3 27.1 22.1 22.8 24.7 26.5 21.6 22.2 24.1 25.8 20.5 21.1 22.9 24.5 19.0 19.6 21.2 22.7

 Cap MFD/V 30 / 370  Low Fire Orifice  - S/T 0.85 0.76 0.57 0.37 0.87 0.78 0.59 0.38 0.90 0.80 0.61 0.39 0.93 0.83 0.63 0.40 0.94 0.84 0.63 0.41

 CC Heater  Pilot Orifice 0.018 75 AMPS 8.3 8.5 8.7 9.0 8.9 9.1 9.4 9.7 9.5 9.7 10.0 10.4 10.1 10.3 10.6 11.0 10.6 10.9 11.2 11.6

 Start Kit NAMA001SC  Temp Rise 30-60 HI PR 169 182 193 201 193 207 219 228 220 236 249 260 247 266 281 293 273 294 310 323

 Cond & Evap Cond Evap  Ignition Type IID LO PR 66 71 77 82 69 73 80 85 72 77 84 90 76 81 88 94 79 84 91 97

 Type Fan Blower  Fan   On/Off TIME MBh 23.1 23.6 25.2 26.9 22.5 23.0 24.6 26.3 22.0 22.5 24.0 25.7 20.9 21.3 22.8 24.4 19.3 19.8 21.1 22.6

 Size 20 DD10-6A  Limit Set Max 160 S/T 0.93 0.87 0.71 0.53 0.95 0.89 0.73 0.54 0.98 0.92 0.75 0.56 1.00 0.96 0.78 0.58 1.00 0.96 0.78 0.59

 Motor-HP   1/3   1/4  Heat Antic 0.58 80 AMPS 8.3 8.5 8.8 9.1 9.0 9.2 9.5 9.8 9.6 9.8 10.1 10.5 10.2 10.4 10.7 11.1 10.7 11.0 11.3 11.7

 Type PSC PSC HI PR 171 184 195 203 195 210 221 231 222 239 252 263 249 268 284 296 276 297 313 327

 FLA 1.4 2.1 LO PR 67 71 78 83 70 74 81 86 73 78 85 91 77 82 89 95 79 84 92 98

 LRA 3.57 3.08 MBh 23.5 23.9 25.1 26.8 22.9 23.4 24.5 26.1 22.4 22.8 23.9 25.5 21.2 21.7 22.7 24.2 19.7 20.1 21.0 22.4

 RPM 1145 1050 S/T 0.97 0.94 0.85 0.69 1.00 0.96 0.87 0.71 1.00 0.99 0.90 0.73 1.00 1.00 0.93 0.76 1.00 1.00 0.94 0.76

 Cap MFD/V 5/370 5/370 85 AMPS 8.4 8.6 8.9 9.2 9.1 9.3 9.6 9.9 9.7 9.9 10.2 10.5 10.2 10.5 10.8 11.2 10.8 11.1 11.4 11.8

 PTCR HI PR 173 186 196 205 197 212 223 233 224 241 255 265 252 271 286 299 278 300 316 330

 Hi Press LO PR 68 72 79 84 70 75 82 87 74 79 86 91 77 82 90 96 80 85 93 99

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column) 208 V

 (No Lines)* 73 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI  - 995 960 925 880 835 780 HI  - 890 860 830 790 750 705

 Liquid/Chg 8 Cu In / 7 oz MD HI  - 825 805 775 745 705 660 MD HI  - 725 700 670 635 600 555

 Suction 30 Sq In MD LO  - 725 705 675 650 615 570 MD LO  - 620 600 580 550 515 470

 Unit Weight 410 LO  - 620 605 585 565 530 485 LO  - 535 520 500 475 435 385 1066616

Style No: PGAD24D1K 850 Outdoor Ambient Temperature - Degrees F. Dry Bulb Outdoor Ambient Temperature

 Voltage 208 / 230 Gas Type NAT 850 75 85 95 105 115

 Phase 1  Std Input 90 850 Entering Indoor Temperature - Degrees F. Wet Bulb Entering Indoor Temperature -

 Ampacity 18.1  Low Fire Input 75 IDB 850 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft 14 / 30  Std Output 69 MBh 22.3 23.1 25.3 - 21.8 22.6 24.7 - 21.2 22.0 24.1 - 20.2 20.9 22.9 - 18.7 19.4 21.2 -

 Delay Fuse 25  Low Fire Output 59 S/T 0.74 0.62 0.43 - 0.76 0.64 0.44 - 0.79 0.66 0.46 - 0.82 0.68 0.47 - 0.82 0.69 0.48 -

 Max. Fuse 25  Gas Valve HW 70 AMPS 8.2 8.4 8.6 - 8.9 9.1 9.3 - 9.4 9.6 9.9 - 10.0 10.2 10.5 - 10.5 10.8 11.1 -

 Compressor COPELAND  Regulation SNAP HI PR 168 181 191 - 191 205 217 - 217 234 247 - 244 263 278 - 270 291 307 -

 RLA 11.5  Manifold Press 3.5 LO PR 66 70 76 - 68 73 79 - 72 76 83 - 75 80 87 - 78 83 90 -

 LRA 62.5  Std orifice 43 MBh 22.7 23.4 25.3 27.1 22.1 22.8 24.7 26.5 21.6 22.2 24.1 25.8 20.5 21.1 22.9 24.5 19.0 19.6 21.2 22.7

 Cap MFD/V 30 / 370  Low Fire Orifice 46 S/T 0.85 0.76 0.57 0.37 0.87 0.78 0.59 0.38 0.90 0.80 0.61 0.39 0.93 0.83 0.63 0.40 0.94 0.84 0.63 0.41

 CC Heater  Pilot Orifice 0.018 75 AMPS 8.3 8.5 8.7 9.0 8.9 9.1 9.4 9.7 9.5 9.7 10.0 10.4 10.1 10.3 10.6 11.0 10.6 10.9 11.2 11.6

 Start Kit NAMA001SC  Temp Rise 45-75 HI PR 169 182 193 201 193 207 219 228 220 236 249 260 247 266 281 293 273 294 310 323

 Cond & Evap Cond Evap  Ignition Type IID LO PR 66 71 77 82 69 73 80 85 72 77 84 90 76 81 88 94 79 84 91 97

 Type Fan Blower  Fan   On/Off TIME MBh 23.1 23.6 25.2 26.9 22.5 23.0 24.6 26.3 22.0 22.5 24.0 25.7 20.9 21.3 22.8 24.4 19.3 19.8 21.1 22.6

 Size 20 DD10-8A  Limit Set Max 135 S/T 0.93 0.87 0.71 0.53 0.95 0.89 0.73 0.54 0.98 0.92 0.75 0.56 1.00 0.96 0.78 0.58 1.00 0.96 0.78 0.59

 Motor-HP   1/3   1/3  Heat Antic 0.58 80 AMPS 8.3 8.5 8.8 9.1 9.0 9.2 9.5 9.8 9.6 9.8 10.1 10.5 10.2 10.4 10.7 11.1 10.7 11.0 11.3 11.7

 Type PSC PSC HI PR 171 184 195 203 195 210 221 231 222 239 252 263 249 268 284 296 276 297 313 327

 FLA 1.4 2.3 LO PR 67 71 78 83 70 74 81 86 73 78 85 91 77 82 89 95 79 84 92 98

 LRA 3.57 3.6 MBh 23.5 23.9 25.1 26.8 22.9 23.4 24.5 26.1 22.4 22.8 23.9 25.5 21.2 21.7 22.7 24.2 19.7 20.1 21.0 22.4

 RPM 1145 1100 S/T 0.97 0.94 0.85 0.69 1.00 0.96 0.87 0.71 1.00 0.99 0.90 0.73 1.00 1.00 0.93 0.76 1.00 1.00 0.94 0.76

 Cap MFD/V 5/370 5/370 85 AMPS 8.4 8.6 8.9 9.2 9.1 9.3 9.6 9.9 9.7 9.9 10.2 10.5 10.2 10.5 10.8 11.2 10.8 11.1 11.4 11.8

 PTCR HI PR 173 186 196 205 197 212 223 233 224 241 255 265 252 271 286 299 278 300 316 330

 Hi Press LO PR 68 72 79 84 70 75 82 87 74 79 86 91 77 82 90 96 80 85 93 99

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column) 208 V

 (No Lines)* 73 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI  - 1175 1120 1055 990 920 840 HI  - 1090 1040 985 925 855 780

 Liquid/Chg 8 Cu In / 7 oz MD HI  - 955 915 870 815 755 695 MD HI  - 825 790 750 705 650 580

 Suction 30 Sq In MD LO  -  -  -  -  -  -  - MD LO  -  -  -  -  -  -  - 

 Unit Weight 410 LO  - 790 760 730 690 645 585 LO  - 670 645 620 585 540 485 1066617
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Style No: PGAD36D1K 1200 Outdoor Ambient Temperature - Degrees F. Dry Bulb Outdoor Ambient Temperature

 Voltage 208 / 230 Gas Type NAT 1200 75 85 95 105 115

 Phase 1  Std Input 90 1200 Entering Indoor Temperature - Degrees F. Wet Bulb Entering Indoor Temperature -

 Ampacity 27.4  Low Fire Input 75 IDB 1200 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  10 / 50  Std Output 70 MBh 33.1 34.3 37.6 - 32.3 33.5 36.7 - 31.5 32.7 35.8 - 29.9 31.0 34.0 - 27.7 28.7 31.5 -

 Delay Fuse 35  Low Fire Output 59 S/T 0.73 0.61 0.43 - 0.75 0.63 0.44 - 0.78 0.65 0.45 - 0.81 0.67 0.47 - 0.81 0.68 0.47 -

 Max. Fuse 45  Gas Valve HW 70 AMPS 11.8 12.1 12.5 - 12.8 13.1 13.5 - 13.7 14.0 14.4 - 14.5 14.9 15.3 - 15.4 15.7 16.2 -

 Compressor COPELAND  Regulation SNAP HI PR 184 198 209 - 209 225 237 - 238 256 270 - 268 288 304 - 296 318 336 -

 RLA 17.9  Manifold Press 3.5 LO PR 64 68 75 - 67 71 77 - 70 75 81 - 73 78 85 - 76 81 88 -

 LRA 90.5  Std orifice 43 MBh 33.6 34.6 37.5 40.2 32.8 33.8 36.6 39.3 32.0 33.0 35.7 38.3 30.4 31.3 33.9 36.4 28.2 29.0 31.4 33.7

 Cap MFD/V 35 / 440  Low Fire Orifice 46 S/T 0.84 0.75 0.57 0.36 0.86 0.77 0.58 0.37 0.88 0.79 0.60 0.38 0.92 0.82 0.62 0.40 0.93 0.83 0.63 0.40

 CC Heater  Pilot Orifice 0.018 75 AMPS 11.9 12.2 12.6 13.0 12.9 13.2 13.6 14.1 13.8 14.1 14.6 15.1 14.6 15.0 15.5 16.1 15.5 15.9 16.4 17.0

 Start Kit NAMA001SC  Temp Rise 45-75 HI PR 186 200 211 220 211 227 240 250 240 259 273 285 271 291 307 321 299 322 340 354

 Cond & Evap Cond Evap  Ignition Type IID LO PR 65 69 75 80 67 72 78 83 71 75 82 88 74 79 86 92 77 82 89 95

 Type Fan Blower  Fan   On/Off TIME MBh 34.2 35.0 37.4 40.0 33.4 34.2 36.5 39.0 32.6 33.3 35.6 38.1 31.0 31.7 33.8 36.2 28.7 29.3 31.3 33.5

 Size 20 DD11-9A  Limit Set Max 135 S/T 0.92 0.86 0.70 0.52 0.94 0.88 0.72 0.54 0.97 0.91 0.74 0.55 1.00 0.94 0.77 0.57 1.00 0.95 0.77 0.58

 Motor-HP   1/3   1/2  Heat Antic 0.58 80 AMPS 12.0 12.3 12.7 13.2 13.0 13.3 13.8 14.3 13.9 14.2 14.7 15.2 14.8 15.1 15.6 16.2 15.6 16.0 16.5 17.2

 Type PSC PSC HI PR 188 202 213 222 213 229 242 253 243 261 276 288 273 294 311 324 302 325 343 358

 FLA 1.4 3.6 LO PR 65 70 76 81 68 72 79 84 71 76 83 88 75 80 87 93 77 82 90 96

 LRA 3.57 7.5 MBh 34.8 35.5 37.2 39.7 34.0 34.7 36.3 38.7 33.2 33.8 35.4 37.8 31.5 32.1 33.7 35.9 29.2 29.8 31.2 33.3

 RPM 1135 1125 S/T 0.96 0.93 0.84 0.68 0.98 0.95 0.86 0.70 1.00 0.98 0.89 0.72 1.00 1.00 0.92 0.75 1.00 1.00 0.93 0.75

 Cap MFD/V 5/370 15/370 85 AMPS 12.1 12.4 12.8 13.3 13.1 13.5 13.9 14.4 14.0 14.4 14.8 15.4 14.9 15.3 15.8 16.4 15.8 16.2 16.7 17.3

 PTCR HI PR 189 204 215 224 215 232 245 255 245 264 279 291 276 297 314 327 305 328 346 361

 Hi Press LO PR 66 70 77 82 69 73 80 85 72 77 84 89 76 80 88 94 78 83 91 97

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column) 208 V

 (No Lines)* 78 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI  - 1435 1375 1310 1245 1175 1105 HI  - 1345 1295 1240 1180 1115 1050

 Liquid/Chg 16 Cu In / 11 oz MD HI  - 1270 1220 1165 1100 1045 990 MD HI  - 1095 1065 1030 990 945 895

 Suction 30 Sq In MD LO  -  -  -  -  -  -  - MD LO  -  -  -  -  -  -  - 

 Unit Weight 435 LO  - 1110 1080 1045 1005 955 905 LO  - 925 905 880 850 815 780 1066619

Style No: PGAD30D1K 1000 Outdoor Ambient Temperature - Degrees F. Dry Bulb Outdoor Ambient Temperature

 Voltage 208 / 230 Gas Type NAT 1000 75 85 95 105 115

 Phase 1  Std Input 90 1000 Entering Indoor Temperature - Degrees F. Wet Bulb Entering Indoor Temperature -

 Ampacity 20.5  Low Fire Input 75 IDB 1000 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  12 / 40  Std Output 69 MBh 27.9 28.9 31.7 - 27.2 28.2 30.9 - 26.6 27.5 30.2 - 25.2 26.1 28.6 - 23.4 24.2 26.5 -

 Delay Fuse 25  Low Fire Output 59 S/T 0.73 0.61 0.43 - 0.75 0.63 0.44 - 0.78 0.65 0.45 - 0.81 0.67 0.47 - 0.81 0.68 0.47 -

 Max. Fuse 30  Gas Valve HW 70 AMPS 10.2 10.4 10.7 - 11.0 11.3 11.6 - 11.7 12.0 12.4 - 12.4 12.7 13.1 - 13.2 13.5 13.9 -

 Compressor COPELAND  Regulation SNAP HI PR 178 192 203 - 203 218 231 - 231 249 263 - 260 280 295 - 287 309 326 -

 RLA 13.5  Manifold Press 3.5 LO PR 66 70 76 - 68 73 79 - 72 76 83 - 75 80 87 - 78 83 90 -

 LRA 76  Std orifice 43 MBh 28.4 29.2 31.6 33.9 27.7 28.5 30.8 33.1 27.0 27.8 30.1 32.3 25.7 26.4 28.6 30.7 23.8 24.5 26.5 28.4

 Cap MFD/V 35 / 370  Low Fire Orifice 46 S/T 0.84 0.75 0.57 0.36 0.86 0.77 0.58 0.37 0.88 0.79 0.60 0.38 0.92 0.82 0.62 0.40 0.93 0.83 0.63 0.40

 CC Heater  Pilot Orifice 0.018 75 AMPS 10.2 10.5 10.8 11.2 11.1 11.4 11.7 12.1 11.8 12.1 12.5 12.9 12.6 12.8 13.3 13.8 13.3 13.6 14.0 14.5

 Start Kit NAMA001SC  Temp Rise 45-75 HI PR 180 194 205 214 205 221 233 243 233 251 265 277 263 283 298 311 290 312 330 344

 Cond & Evap Cond Evap  Ignition Type IID LO PR 66 71 77 82 69 73 80 85 72 77 84 90 76 81 88 94 79 84 91 97

 Type Fan Blower  Fan   On/Off TIME MBh 28.9 29.5 31.5 33.7 28.2 28.8 30.8 32.9 27.5 28.1 30.0 32.1 26.1 26.7 28.5 30.5 24.2 24.7 26.4 28.2

 Size 20 DD10-8A  Limit Set Max 135 S/T 0.92 0.86 0.70 0.52 0.94 0.88 0.72 0.54 0.97 0.91 0.74 0.55 1.00 0.94 0.77 0.57 1.00 0.95 0.77 0.58

 Motor-HP   1/3   1/3  Heat Antic 0.58 80 AMPS 10.3 10.6 10.9 11.3 11.2 11.5 11.8 12.2 11.9 12.2 12.6 13.1 12.7 13.0 13.4 13.9 13.4 13.7 14.2 14.7

 Type PSC PSC HI PR 182 196 207 216 207 223 235 245 236 254 268 280 265 286 302 314 293 315 333 347

 FLA 1.4 2.3 LO PR 67 71 78 83 70 74 81 86 73 78 85 91 77 82 89 95 79 84 92 98

 LRA 3.57 4.1 MBh 29.4 29.9 31.3 33.4 28.7 29.2 30.6 32.6 28.0 28.5 29.9 31.8 26.6 27.1 28.4 30.3 24.6 25.1 26.3 28.0

 RPM 1135 1100 S/T 0.96 0.93 0.84 0.68 0.98 0.95 0.86 0.70 1.00 0.98 0.89 0.72 1.00 1.00 0.92 0.75 1.00 1.00 0.93 0.75

 Cap MFD/V 5/370 5/370 85 AMPS 10.4 10.7 11.0 11.4 11.3 11.6 11.9 12.4 12.0 12.3 12.7 13.2 12.8 13.1 13.5 14.0 13.5 13.8 14.3 14.8

 PTCR HI PR 184 198 209 218 209 225 238 248 238 256 271 282 268 288 305 318 296 319 336 351

 Hi Press LO PR 68 72 79 84 70 75 82 87 74 79 86 91 77 82 90 96 80 85 93 99

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column) 208 V

 (No Lines)* 78 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI  - 1175 1120 1055 990 920 840 HI  - 1090 1040 985 925 855 780

 Liquid/Chg 8 Cu In / 7 oz MD HI  - 955 915 870 815 755 695 MD HI  - 825 790 750 705 650 580

 Suction 30 Sq In MD LO  -  -  -  -  -  -  - MD LO  -  -  -  -  -  -  - 

 Unit Weight 425 LO  - 790 760 730 690 645 585 LO  - 670 645 620 585 540 485 1066618



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ������� 	 �������

Style No: PGAD36E1K 1200 Outdoor Ambient Temperature - Degrees F. Dry Bulb Outdoor Ambient Temperature

 Voltage 208 / 230 Gas Type NAT 1200 75 85 95 105 115

 Phase 1  Std Input 115 1200 Entering Indoor Temperature - Degrees F. Wet Bulb Entering Indoor Temperature -

 Ampacity 27.4  Low Fire Input 95 IDB 1200 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  10 / 50  Std Output 90 MBh 33.1 34.3 37.6 - 32.3 33.5 36.7 - 31.5 32.7 35.8 - 29.9 31.0 34.0 - 27.7 28.7 31.5 -

 Delay Fuse 35  Low Fire Output 75 S/T 0.73 0.61 0.43 - 0.75 0.63 0.44 - 0.78 0.65 0.45 - 0.81 0.67 0.47 - 0.81 0.68 0.47 -

 Max. Fuse 45  Gas Valve HW 70 AMPS 11.8 12.1 12.5 - 12.8 13.1 13.5 - 13.7 14.0 14.4 - 14.5 14.9 15.3 - 15.4 15.7 16.2 -

 Compressor COPELAND  Regulation SNAP HI PR 184 198 209 - 209 225 237 - 238 256 270 - 268 288 304 - 296 318 336 -

 RLA 17.9  Manifold Press 3.5 LO PR 64 68 75 - 67 71 77 - 70 75 81 - 73 78 85 - 76 81 88 -

 LRA 90.5  Std orifice 43 MBh 33.6 34.6 37.5 40.2 32.8 33.8 36.6 39.3 32.0 33.0 35.7 38.3 30.4 31.3 33.9 36.4 28.2 29.0 31.4 33.7

 Cap MFD/V 35 / 440  Low Fire Orifice 46 S/T 0.84 0.75 0.57 0.36 0.86 0.77 0.58 0.37 0.88 0.79 0.60 0.38 0.92 0.82 0.62 0.40 0.93 0.83 0.63 0.40

 CC Heater  Pilot Orifice 0.018 75 AMPS 11.9 12.2 12.6 13.0 12.9 13.2 13.6 14.1 13.8 14.1 14.6 15.1 14.6 15.0 15.5 16.1 15.5 15.9 16.4 17.0

 Start Kit NAMA001SC  Temp Rise 45-75 HI PR 186 200 211 220 211 227 240 250 240 259 273 285 271 291 307 321 299 322 340 354

 Cond & Evap Cond Evap  Ignition Type IID LO PR 65 69 75 80 67 72 78 83 71 75 82 88 74 79 86 92 77 82 89 95

 Type Fan Blower  Fan   On/Off TIME MBh 34.2 35.0 37.4 40.0 33.4 34.2 36.5 39.0 32.6 33.3 35.6 38.1 31.0 31.7 33.8 36.2 28.7 29.3 31.3 33.5

 Size 20 DD11-9A  Limit Set Max 140 S/T 0.92 0.86 0.70 0.52 0.94 0.88 0.72 0.54 0.97 0.91 0.74 0.55 1.00 0.94 0.77 0.57 1.00 0.95 0.77 0.58

 Motor-HP   1/3   1/2  Heat Antic 0.58 80 AMPS 12.0 12.3 12.7 13.2 13.0 13.3 13.8 14.3 13.9 14.2 14.7 15.2 14.8 15.1 15.6 16.2 15.6 16.0 16.5 17.2

 Type PSC PSC HI PR 188 202 213 222 213 229 242 253 243 261 276 288 273 294 311 324 302 325 343 358

 FLA 1.4 3.6 LO PR 65 70 76 81 68 72 79 84 71 76 83 88 75 80 87 93 77 82 90 96

 LRA 3.57 7.5 MBh 34.8 35.5 37.2 39.7 34.0 34.7 36.3 38.7 33.2 33.8 35.4 37.8 31.5 32.1 33.7 35.9 29.2 29.8 31.2 33.3

 RPM 1135 1145 S/T 0.96 0.93 0.84 0.68 0.98 0.95 0.86 0.70 1.00 0.98 0.89 0.72 1.00 1.00 0.92 0.75 1.00 1.00 0.93 0.75

 Cap MFD/V 5/370 15/370 85 AMPS 12.1 12.4 12.8 13.3 13.1 13.5 13.9 14.4 14.0 14.4 14.8 15.4 14.9 15.3 15.8 16.4 15.8 16.2 16.7 17.3

 PTCR HI PR 189 204 215 224 215 232 245 255 245 264 279 291 276 297 314 327 305 328 346 361

 Hi Press LO PR 66 70 77 82 69 73 80 85 72 77 84 89 76 80 88 94 78 83 91 97

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column) 208 V

 (No Lines)* 78 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI  - 1645 1580 1515 1450 1385 1315 HI  - 1585 1530 1480 1425 1365 1300

 Liquid/Chg 16 Cu In / 11 oz MD HI  - 1490 1440 1385 1330 1270 1210 MD HI  - 1330 1300 1260 1220 1170 1120

 Suction 30 Sq In MD LO  -  -  -  -  -  -  - MD LO  -  -  -  -  -  -  - 

 Unit Weight 435 LO  - 1070 1055 1040 1020 990 955 LO  - 870 860 850 840 825 805 1066620

Style No: PGAD60E1K 1800 Outdoor Ambient Temperature - Degrees F. Dry Bulb Outdoor Ambient Temperature

 Voltage 208 / 230 Gas Type NAT 1800 75 85 95 105 115

 Phase 1  Std Input 115 1800 Entering Indoor Temperature - Degrees F. Wet Bulb Entering Indoor Temperature -

 Ampacity 42.9  Low Fire Input 95 IDB 1800 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  6 / 76  Std Output 91 MBh 54.4 56.3 61.7 - 53.1 55.0 60.3 - 51.8 53.7 58.8 - 49.2 51.0 55.9 - 45.6 47.2 51.7 -

 Delay Fuse 60  Low Fire Output 75 S/T 0.72 0.61 0.42 - 0.74 0.62 0.43 - 0.77 0.64 0.44 - 0.80 0.66 0.46 - 0.80 0.67 0.46 -

 Max. Fuse 70  Gas Valve HW 70 AMPS 22.5 22.9 23.6 - 24.1 24.6 25.3 - 25.5 26.1 26.8 - 26.9 27.5 28.3 - 28.3 29.0 29.8 -

 Compressor COPELAND  Regulation SNAP HI PR 186 201 212 - 212 228 241 - 241 260 274 - 272 292 309 - 300 323 341 -

 RLA 28.8  Manifold Press 3.5 LO PR 65 69 75 - 67 71 78 - 70 75 82 - 74 79 86 - 76 81 89 -

 LRA 169  Std orifice 43 MBh 55.3 56.9 61.6 66.1 54.0 55.6 60.1 64.5 52.7 54.2 58.7 63.0 50.0 51.5 55.7 59.8 46.3 47.7 51.6 55.4

 Cap MFD/V 80 / 440  Low Fire Orifice 46 S/T 0.82 0.74 0.56 0.36 0.84 0.76 0.57 0.37 0.87 0.78 0.59 0.38 0.90 0.81 0.61 0.39 0.91 0.82 0.62 0.40

 CC Heater  Pilot Orifice 0.018 75 AMPS 22.6 23.1 23.7 24.5 24.3 24.8 25.5 26.3 25.7 26.3 27.0 27.9 27.2 27.8 28.6 29.5 28.6 29.2 30.1 31.1

 Start Kit NAMA001SC  Temp Rise 30 - 60 HI PR 188 203 214 223 214 230 243 254 244 263 277 289 274 295 312 325 303 326 345 359

 Cond & Evap Cond Evap  Ignition Type IID LO PR 65 69 76 81 68 72 79 84 71 76 83 88 75 79 87 92 77 82 90 95

 Type Fan Blower  Fan   On/Off TIME MBh 56.3 57.5 61.4 65.7 54.9 56.1 60.0 64.1 53.6 54.8 58.5 62.5 50.9 52.0 55.6 59.4 47.2 48.2 51.5 55.0

 Size 22 DD11-11  Limit Set Max 135 S/T 0.90 0.85 0.69 0.52 0.93 0.87 0.71 0.53 0.96 0.90 0.73 0.55 0.99 0.93 0.76 0.57 1.00 0.94 0.76 0.57

 Motor-HP   1/2  1  Heat Antic 0.58 80 AMPS 22.8 23.3 23.9 24.7 24.5 25.0 25.7 26.6 25.9 26.5 27.3 28.2 27.4 28.0 28.8 29.8 28.8 29.4 30.3 31.4

 Type PSC PSC HI PR 190 205 216 225 216 233 246 256 246 265 280 292 277 298 315 329 306 330 348 363

 FLA 1.8 5 LO PR 66 70 76 81 68 73 79 85 72 76 84 89 75 80 88 93 78 83 91 96

 LRA 6 8.6 MBh 57.2 58.4 61.1 65.2 55.9 57.0 59.7 63.7 54.5 55.6 58.2 62.1 51.8 52.8 55.3 59.0 48.0 48.9 51.2 54.6

 RPM 1145 1140 S/T 0.95 0.91 0.82 0.67 0.97 0.94 0.85 0.69 1.00 0.97 0.87 0.71 1.00 1.00 0.91 0.74 1.00 1.00 0.91 0.74

 Cap MFD/V 7.5/440 20/370 85 AMPS 23.0 23.5 24.1 24.9 24.7 25.2 25.9 26.8 26.1 26.7 27.5 28.4 27.6 28.2 29.0 30.0 29.1 29.7 30.6 31.6

 PTCR HI PR 192 207 218 228 219 235 248 259 249 268 283 295 280 301 318 332 309 333 352 367

 Hi Press LO PR 67 71 77 82 69 74 80 86 73 77 84 90 76 81 88 94 79 84 91 97

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column) 208 V

 (No Lines)* 215 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 2300 2250 2190 2125 2060 1990 1915 HI 2110 2065 2020 1975 1925 1860 1790

 Liquid/Chg 30 Cu In / 17 oz MD HI 2130 2090 2045 1995 1875 1805 1580 MD HI 1880 1855 1825 1790 1750 1695 1635

 Suction 30 Sq In MD LO 1670 1650 1630 1600 1565 1525 1475 MD LO 1405 1390 1375 1355 1330 1295 1250

 Unit Weight 625 LO 1330 1315 1300 1280 1255 1225 1185 LO 1110 1100 1080 1060 1035 1000 950 1066941



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ������� 	 �������

Style No: PGAD60G1K 1800 Outdoor Ambient Temperature - Degrees F. Dry Bulb Outdoor Ambient Temperature

 Voltage 208 / 230 Gas Type NAT 1800 75 85 95 105 115

 Phase 1  Std Input 150 1800 Entering Indoor Temperature - Degrees F. Wet Bulb Entering Indoor Temperature -

 Ampacity 43.9  Low Fire Input 130 IDB 1800 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  6 / 76  Std Output 119 MBh 54.4 56.3 61.7 - 53.1 55.0 60.3 - 51.8 53.7 58.8 - 49.2 51.0 55.9 - 45.6 47.2 51.7 -

 Delay Fuse 60  Low Fire Output 102 S/T 0.72 0.61 0.42 - 0.74 0.62 0.43 - 0.77 0.64 0.44 - 0.80 0.66 0.46 - 0.80 0.67 0.46 -

 Max. Fuse 70  Gas Valve HW 70 AMPS 22.5 22.9 23.6 - 24.1 24.6 25.3 - 25.5 26.1 26.8 - 26.9 27.5 28.3 - 28.3 29.0 29.8 -

 Compressor COPELAND  Regulation SNAP HI PR 186 201 212 - 212 228 241 - 241 260 274 - 272 292 309 - 300 323 341 -

 RLA 28.8  Manifold Press 3.5 LO PR 65 69 75 - 67 71 78 - 70 75 82 - 74 79 86 - 76 81 89 -

 LRA 169  Std orifice 43 MBh 55.3 56.9 61.6 66.1 54.0 55.6 60.1 64.5 52.7 54.2 58.7 63.0 50.0 51.5 55.7 59.8 46.3 47.7 51.6 55.4

 Cap MFD/V 80 / 440  Low Fire Orifice 46 S/T 0.82 0.74 0.56 0.36 0.84 0.76 0.57 0.37 0.87 0.78 0.59 0.38 0.90 0.81 0.61 0.39 0.91 0.82 0.62 0.40

 CC Heater  Pilot Orifice 0.018 75 AMPS 22.6 23.1 23.7 24.5 24.3 24.8 25.5 26.3 25.7 26.3 27.0 27.9 27.2 27.8 28.6 29.5 28.6 29.2 30.1 31.1

 Start Kit NAMA001SC  Temp Rise 35 - 65 HI PR 188 203 214 223 214 230 243 254 244 263 277 289 274 295 312 325 303 326 345 359

 Cond & Evap Cond Evap  Ignition Type IID LO PR 65 69 76 81 68 72 79 84 71 76 83 88 75 79 87 92 77 82 90 95

 Type Fan Blower  Fan   On/Off TIME MBh 56.3 57.5 61.4 65.7 54.9 56.1 60.0 64.1 53.6 54.8 58.5 62.5 50.9 52.0 55.6 59.4 47.2 48.2 51.5 55.0

 Size 22 DD11-11  Limit Set Max 130 S/T 0.90 0.85 0.69 0.52 0.93 0.87 0.71 0.53 0.96 0.90 0.73 0.55 0.99 0.93 0.76 0.57 1.00 0.94 0.76 0.57

 Motor-HP   1/2  1  Heat Antic 0.58 80 AMPS 22.8 23.3 23.9 24.7 24.5 25.0 25.7 26.6 25.9 26.5 27.3 28.2 27.4 28.0 28.8 29.8 28.8 29.4 30.3 31.4

 Type PSC PSC HI PR 190 205 216 225 216 233 246 256 246 265 280 292 277 298 315 329 306 330 348 363

 FLA 1.8 6 LO PR 66 70 76 81 68 73 79 85 72 76 84 89 75 80 88 93 78 83 91 96

 LRA 6 15.1 MBh 57.2 58.4 61.1 65.2 55.9 57.0 59.7 63.7 54.5 55.6 58.2 62.1 51.8 52.8 55.3 59.0 48.0 48.9 51.2 54.6

 RPM 1145 1140 S/T 0.95 0.91 0.82 0.67 0.97 0.94 0.85 0.69 1.00 0.97 0.87 0.71 1.00 1.00 0.91 0.74 1.00 1.00 0.91 0.74

 Cap MFD/V 7.5/440 20/370 85 AMPS 23.0 23.5 24.1 24.9 24.7 25.2 25.9 26.8 26.1 26.7 27.5 28.4 27.6 28.2 29.0 30.0 29.1 29.7 30.6 31.6

 PTCR HI PR 192 207 218 228 219 235 248 259 249 268 283 295 280 301 318 332 309 333 352 367

 Hi Press LO PR 67 71 77 82 69 74 80 86 73 77 84 90 76 81 88 94 79 84 91 97

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column) 208 V

 (No Lines)* 215 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 2470 2400 2325 2250 2170 2085 2000 HI 2380 2315 2250 2185 2105 2020 1940

 Liquid/Chg 30 Cu In / 17 oz MD HI 2395 2335 2270 2200 2125 2050 1965 MD HI 2310 2250 2185 2125 2060 1980 1905

 Suction 30 Sq In MD LO 2260 2205 2145 2080 2015 1940 1865 MD LO 2090 2045 1995 1945 1890 1820 1750

 Unit Weight 630 LO 2140 2095 2040 1985 1920 1855 1780 LO 1915 1885 1845 1805 1755 1700 1640 1066942

Style No: PGAD47D1K 1650 Outdoor Ambient Temperature - Degrees F. Dry Bulb Outdoor Ambient Temperature

 Voltage 208 / 230 Gas Type NAT 1650 75 85 95 105 115

 Phase 1  Std Input 90 1650 Entering Indoor Temperature - Degrees F. Wet Bulb Entering Indoor Temperature -

 Ampacity 35.8  Low Fire Input 75 IDB 1650 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  8 / 61  Std Output 71 MBh 44.6 46.2 50.7 - 43.5 45.1 49.4 - 42.5 44.0 48.2 - 40.4 41.8 45.8 - 37.4 38.7 42.5 -

 Delay Fuse 45  Low Fire Output 60 S/T 0.77 0.65 0.45 - 0.79 0.66 0.46 - 0.82 0.68 0.47 - 0.85 0.71 0.49 - 0.86 0.72 0.50 -

 Max. Fuse 50  Gas Valve HW 70 AMPS 17.9 18.3 18.8 - 19.2 19.6 20.1 - 20.3 20.7 21.3 - 21.4 21.8 22.5 - 22.5 22.9 23.6 -

 Compressor COPELAND  Regulation SNAP HI PR 178 192 203 - 203 218 231 - 231 249 263 - 260 280 295 - 287 309 326 -

 RLA 23.7  Manifold Press 3.5 LO PR 65 69 75 - 67 72 78 - 71 75 82 - 74 79 86 - 77 82 89 -

 LRA 129  Std orifice 43 MBh 45.4 46.7 50.6 54.3 44.3 45.6 49.3 53.0 43.2 44.5 48.1 51.7 41.0 42.3 45.7 49.1 38.0 39.1 42.4 45.5

 Cap MFD/V 60 / 440  Low Fire Orifice 46 S/T 0.88 0.79 0.60 0.38 0.90 0.81 0.61 0.39 0.93 0.83 0.63 0.41 0.97 0.86 0.65 0.42 0.98 0.87 0.66 0.42

 CC Heater  Pilot Orifice 0.018 75 AMPS 18.1 18.4 18.9 19.5 19.3 19.7 20.3 20.9 20.5 20.9 21.5 22.1 21.6 22.0 22.6 23.4 22.6 23.1 23.8 24.6

 Start Kit NAMA001SC  Temp Rise 30 - 60 HI PR 180 194 205 214 205 221 233 243 233 251 265 277 263 283 298 311 290 312 330 344

 Cond & Evap Cond Evap  Ignition Type IID LO PR 66 70 76 81 68 73 79 84 72 76 83 89 75 80 87 93 78 83 90 96

 Type Fan Blower  Fan   On/Off TIME MBh 46.2 47.2 50.4 53.9 45.1 46.1 49.2 52.6 44.0 44.9 48.0 51.3 41.8 42.7 45.6 48.7 38.7 39.5 42.2 45.2

 Size 22 DD10-9  Limit Set Max 135 S/T 0.97 0.91 0.74 0.55 0.99 0.93 0.76 0.56 1.00 0.96 0.78 0.58 1.00 0.99 0.81 0.61 1.00 1.00 0.82 0.61

 Motor-HP   1/2   1/2  Heat Antic 0.58 80 AMPS 18.2 18.6 19.1 19.7 19.5 19.9 20.4 21.1 20.6 21.0 21.6 22.3 21.7 22.2 22.8 23.6 22.8 23.3 24.0 24.8

 Type PSC PSC HI PR 182 196 207 216 207 223 235 245 236 254 268 280 265 286 302 314 293 315 333 347

 FLA 1.8 4.4 LO PR 66 70 77 82 69 73 80 85 72 77 84 89 76 81 88 94 78 83 91 97

 LRA 6 8.6 MBh 47.0 47.9 50.1 53.5 45.9 46.7 49.0 52.2 44.7 45.6 47.8 51.0 42.5 43.3 45.4 48.4 39.4 40.1 42.0 44.8

 RPM 1145 1125 S/T 1.00 0.98 0.88 0.72 1.00 1.00 0.90 0.73 1.00 1.00 0.93 0.76 1.00 1.00 0.97 0.79 1.00 1.00 0.98 0.79

 Cap MFD/V 7.5/440 15/370 85 AMPS 18.3 18.7 19.2 19.8 19.6 20.0 20.6 21.3 20.8 21.2 21.8 22.5 21.9 22.4 23.0 23.8 23.0 23.5 24.2 25.0

 PTCR HI PR 184 198 209 218 209 225 238 248 238 256 271 282 268 288 305 318 296 319 336 351

 Hi Press LO PR 67 71 78 83 70 74 81 86 73 78 85 90 77 81 89 95 79 84 92 98

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column) 208 V

 (No Lines)* 215 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 1925 1860 1795 1725 1650 1570 1485 HI 1805 1755 1700 1640 1575 1500 1415

 Liquid/Chg 30 Cu In / 17 oz MD HI 1785 1735 1680 1620 1560 1485 1405 MD HI 1610 1580 1540 1495 1440 1375 1300

 Suction 30 Sq In MD LO 1570 1540 1505 1465 1415 1380 1280 MD LO 1385 1355 1330 1300 1265 1215 1155

 Unit Weight 600 LO 1485 1460 1430 1395 1345 1290 1225 LO 1270 1265 1250 1225 1190 1140 1085 1066943



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ������� 	 �������

Style No: PGAD47F1K 1650 Outdoor Ambient Temperature - Degrees F. Dry Bulb Outdoor Ambient Temperature

 Voltage 208 / 230 Gas Type NAT 1650 75 85 95 105 115

 Phase 1  Std Input 135 / 110 1650 Entering Indoor Temperature - Degrees F. Wet Bulb Entering Indoor Temperature -

 Ampacity 36  Low Fire Input 110 IDB 1650 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  8 / 61  Std Output 106 MBh 44.6 46.2 50.7 - 43.5 45.1 49.4 - 42.5 44.0 48.2 - 40.4 41.8 45.8 - 37.4 38.7 42.5 -

 Delay Fuse 45  Low Fire Output 87 S/T 0.77 0.65 0.45 - 0.79 0.66 0.46 - 0.82 0.68 0.47 - 0.85 0.71 0.49 - 0.86 0.72 0.50 -

 Max. Fuse 50  Gas Valve HW 70 AMPS 17.9 18.3 18.8 - 19.2 19.6 20.1 - 20.3 20.7 21.3 - 21.4 21.8 22.5 - 22.5 22.9 23.6 -

 Compressor COPELAND  Regulation SNAP HI PR 178 192 203 - 203 218 231 - 231 249 263 - 260 280 295 - 287 309 326 -

 RLA 23.7  Manifold Press 3.5 LO PR 65 69 75 - 67 72 78 - 71 75 82 - 74 79 86 - 77 82 89 -

 LRA 129  Std orifice 43 MBh 45.4 46.7 50.6 54.3 44.3 45.6 49.3 53.0 43.2 44.5 48.1 51.7 41.0 42.3 45.7 49.1 38.0 39.1 42.4 45.5

 Cap MFD/V 60 / 440  Low Fire Orifice 46 S/T 0.88 0.79 0.60 0.38 0.90 0.81 0.61 0.39 0.93 0.83 0.63 0.41 0.97 0.86 0.65 0.42 0.98 0.87 0.66 0.42

 CC Heater  Pilot Orifice 0.018 75 AMPS 18.1 18.4 18.9 19.5 19.3 19.7 20.3 20.9 20.5 20.9 21.5 22.1 21.6 22.0 22.6 23.4 22.6 23.1 23.8 24.6

 Start Kit NAMA001SC  Temp Rise 35 - 65 HI PR 180 194 205 214 205 221 233 243 233 251 265 277 263 283 298 311 290 312 330 344

 Cond & Evap Cond Evap  Ignition Type IID LO PR 66 70 76 81 68 73 79 84 72 76 83 89 75 80 87 93 78 83 90 96

 Type Fan Blower  Fan   On/Off TIME MBh 46.2 47.2 50.4 53.9 45.1 46.1 49.2 52.6 44.0 44.9 48.0 51.3 41.8 42.7 45.6 48.7 38.7 39.5 42.2 45.2

 Size 22 DD11-11  Limit Set Max 135 S/T 0.97 0.91 0.74 0.55 0.99 0.93 0.76 0.56 1.00 0.96 0.78 0.58 1.00 0.99 0.81 0.61 1.00 1.00 0.82 0.61

 Motor-HP   1/2  1  Heat Antic 0.58 80 AMPS 18.2 18.6 19.1 19.7 19.5 19.9 20.4 21.1 20.6 21.0 21.6 22.3 21.7 22.2 22.8 23.6 22.8 23.3 24.0 24.8

 Type PSC PSC HI PR 182 196 207 216 207 223 235 245 236 254 268 280 265 286 302 314 293 315 333 347

 FLA 1.8 4.6 LO PR 66 70 77 82 69 73 80 85 72 77 84 89 76 81 88 94 78 83 91 97

 LRA 6 7.9 MBh 47.0 47.9 50.1 53.5 45.9 46.7 49.0 52.2 44.7 45.6 47.8 51.0 42.5 43.3 45.4 48.4 39.4 40.1 42.0 44.8

 RPM 1145 1125 S/T 1.00 0.98 0.88 0.72 1.00 1.00 0.90 0.73 1.00 1.00 0.93 0.76 1.00 1.00 0.97 0.79 1.00 1.00 0.98 0.79

 Cap MFD/V 7.5/440 15/370 85 AMPS 18.3 18.7 19.2 19.8 19.6 20.0 20.6 21.3 20.8 21.2 21.8 22.5 21.9 22.4 23.0 23.8 23.0 23.5 24.2 25.0

 PTCR HI PR 184 198 209 218 209 225 238 248 238 256 271 282 268 288 305 318 296 319 336 351

 Hi Press LO PR 67 71 78 83 70 74 81 86 73 78 85 90 77 81 89 95 79 84 92 98

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column) 208 V

 (No Lines)* 215 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 2260 2185 2125 2065 2010 1950 1875 HI 2025 1995 1960 1915 1870 1810 1745

 Liquid/Chg 30 Cu In / 17 oz MD HI 1830 1805 1775 1735 1690 1635 1580 MD HI 1560 1545 1530 1505 1475 1435 1390

 Suction 30 Sq In MD LO  -  -  -  -  -  -  - MD LO  -  -  -  -  -  -  - 

 Unit Weight 610 LO 1700 1685 1660 1625 1585 1540 1485 LO 1445 1430 1415 1390 1355 1320 1275 1066944

Style No: PGAD42D1K 1400 Outdoor Ambient Temperature - Degrees F. Dry Bulb Outdoor Ambient Temperature

 Voltage 208 / 230 Gas Type NAT 1400 75 85 95 105 115

 Phase 1  Std Input 90 1400 Entering Indoor Temperature - Degrees F. Wet Bulb Entering Indoor Temperature -

 Ampacity 31  Low Fire Input 75 IDB 1400 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  8 / 72  Std Output 71 MBh 38.6 40.0 43.8 - 37.6 39.0 42.8 - 36.7 38.1 41.7 - 34.9 36.2 39.6 - 32.3 33.5 36.7 -

 Delay Fuse 40  Low Fire Output 60 S/T 0.76 0.64 0.44 - 0.78 0.65 0.45 - 0.81 0.68 0.47 - 0.84 0.70 0.49 - 0.85 0.71 0.49 -

 Max. Fuse 50  Gas Valve HW 70 AMPS 16.1 16.4 16.8 - 17.2 17.5 18.0 - 18.2 18.5 19.0 - 19.1 19.5 20.1 - 20.1 20.5 21.1 -

 Compressor COPELAND  Regulation SNAP HI PR 165 178 188 - 188 202 213 - 214 230 243 - 241 259 273 - 266 286 302 -

 RLA 19.9  Manifold Press 3.5 LO PR 66 71 77 - 69 73 80 - 73 77 84 - 76 81 88 - 79 84 91 -

 LRA 107  Std orifice 43 MBh 39.2 40.4 43.7 46.9 38.3 39.4 42.7 45.8 37.4 38.5 41.6 44.7 35.5 36.5 39.5 42.4 32.9 33.8 36.6 39.3

 Cap MFD/V 40 / 440  Low Fire Orifice 46 S/T 0.87 0.78 0.59 0.38 0.89 0.80 0.60 0.39 0.92 0.82 0.62 0.40 0.95 0.85 0.65 0.42 0.96 0.86 0.65 0.42

 CC Heater  Pilot Orifice 0.018 75 AMPS 16.2 16.5 16.9 17.5 17.3 17.7 18.1 18.7 18.3 18.7 19.2 19.8 19.3 19.7 20.2 20.9 20.2 20.6 21.2 21.9

 Start Kit NAMA001SC  Temp Rise 30 - 60 HI PR 167 179 190 198 190 204 216 225 216 233 246 256 243 262 276 288 269 289 305 318

 Cond & Evap Cond Evap  Ignition Type IID LO PR 67 71 78 83 70 74 81 86 73 78 85 91 77 82 89 95 79 85 92 98

 Type Fan Blower  Fan   On/Off TIME MBh 39.9 40.8 43.6 46.6 39.0 39.8 42.5 45.5 38.0 38.8 41.5 44.4 36.1 36.9 39.4 42.1 33.5 34.2 36.5 39.0

 Size 22 DD10-9  Limit Set Max 135 S/T 0.95 0.89 0.73 0.54 0.98 0.92 0.75 0.56 1.00 0.95 0.77 0.58 1.00 0.98 0.80 0.60 1.00 0.99 0.81 0.60

 Motor-HP   1/2   1/2  Heat Antic 0.58 80 AMPS 16.3 16.6 17.1 17.6 17.4 17.8 18.3 18.9 18.4 18.8 19.3 19.9 19.4 19.8 20.4 21.0 20.4 20.8 21.4 22.1

 Type PSC PSC HI PR 168 181 191 200 192 206 218 227 218 235 248 259 246 264 279 291 271 292 308 322

 FLA 1.8 4.4 LO PR 68 72 79 84 70 75 82 87 74 79 86 92 78 83 90 96 80 85 93 99

 LRA 6 8.6 MBh 40.6 41.4 43.4 46.3 39.6 40.4 42.3 45.2 38.7 39.4 41.3 44.1 36.7 37.5 39.2 41.9 34.0 34.7 36.3 38.8

 RPM 1145 1125 S/T 1.00 0.96 0.87 0.71 1.00 0.99 0.89 0.72 1.00 1.00 0.92 0.75 1.00 1.00 0.96 0.78 1.00 1.00 0.96 0.78

 Cap MFD/V 7.5/440 15/370 85 AMPS 16.4 16.7 17.2 17.7 17.6 17.9 18.4 19.0 18.6 19.0 19.5 20.1 19.6 20.0 20.5 21.2 20.5 21.0 21.6 22.3

 PTCR HI PR 170 183 193 202 194 208 220 229 220 237 250 261 248 267 282 294 274 295 311 325

 Hi Press LO PR 69 73 80 85 71 76 83 88 75 80 87 93 78 83 91 97 81 86 94 100

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column) 208 V

 (No Lines)* 180 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 1925 1860 1795 1725 1650 1570 1485 HI 1805 1755 1700 1640 1575 1500 1415

 Liquid/Chg 16 Cu In / 11 oz MD HI 1785 1735 1680 1620 1560 1485 1405 MD HI 1610 1580 1540 1495 1440 1375 1300

 Suction 30 Sq In MD LO 1570 1540 1505 1465 1415 1380 1280 MD LO 1385 1355 1330 1300 1265 1215 1155

 Unit Weight 580 LO 1485 1460 1430 1395 1345 1290 1225 LO 1270 1265 1250 1225 1190 1140 1085 1066945
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Internal 600 .15Rated CFM ESP   Wet.Coil –

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See   Installation   Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating Perfomance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter)

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

18.7 .86 165 63 7.2 20.5 .60 178 72 7.6
18.3 .88 184 67 7.7 20.0 .62 199 76 8.1
18.0 .90 210 70 8.2 19.7 .64 226 80 8.7
17.5 .92 238 73 8.7 19.2 .65 257 84 9.2
16.7 .93 268 76 9.2 18.3 .66 289 87 9.7
15.3 .93 296 79 9.7 16.7 .66 319 90 10.2

PGAA18B1K

1/6
PSC
.8/1.72
1/2250
5/370

Copeland
(Recip)
9.4/49
25/370
NAMA001SC

 

208/230–1–60
14.0
No. 14 / 40’
20
20
–
 

Nat

40

31

HW

Snap

3.5

44

.018

30–60

HSP

TIME

160

.58

– – – –
615 – 750 820
585 – 715 785
550 – 685 750
515 – 645 715
470 – 600 670
415 – 550 615

57

1067908
9–22–94
AH–1

65
75
85
95 
105
115

1/6
PSC
1.5/1.81
3/820
5/370

COND. EVAP.

5 cu in / 5oz
17 sq in

 –             – – –
530           – 660 730
505           – 630 700
475           – 600 670
440           – 570 635
390           – 525 590
330           – 470 535

Blower Performance Data
(Add 0.05 In. W.C. for wet coil)

Style No: PGAD42E1K 1400 Outdoor Ambient Temperature - Degrees F. Dry Bulb Outdoor Ambient Temperature

 Voltage 208 / 230 Gas Type NAT 1400 75 85 95 105 115

 Phase 1  Std Input 115 1400 Entering Indoor Temperature - Degrees F. Wet Bulb Entering Indoor Temperature -

 Ampacity 31  Low Fire Input 95 IDB 1400 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  8 / 72  Std Output 90 MBh 38.6 40.0 43.8 - 37.6 39.0 42.8 - 36.7 38.1 41.7 - 34.9 36.2 39.6 - 32.3 33.5 36.7 -

 Delay Fuse 40  Low Fire Output 75 S/T 0.76 0.64 0.44 - 0.78 0.65 0.45 - 0.81 0.68 0.47 - 0.84 0.70 0.49 - 0.85 0.71 0.49 -

 Max. Fuse 50  Gas Valve HW 70 AMPS 16.1 16.4 16.8 - 17.2 17.5 18.0 - 18.2 18.5 19.0 - 19.1 19.5 20.1 - 20.1 20.5 21.1 -

 Compressor COPELAND  Regulation SNAP HI PR 165 178 188 - 188 202 213 - 214 230 243 - 241 259 273 - 266 286 302 -

 RLA 19.9  Manifold Press 3.5 LO PR 66 71 77 - 69 73 80 - 73 77 84 - 76 81 88 - 79 84 91 -

 LRA 107  Std orifice 43 MBh 39.2 40.4 43.7 46.9 38.3 39.4 42.7 45.8 37.4 38.5 41.6 44.7 35.5 36.5 39.5 42.4 32.9 33.8 36.6 39.3

 Cap MFD/V 40 / 440  Low Fire Orifice 46 S/T 0.87 0.78 0.59 0.38 0.89 0.80 0.60 0.39 0.92 0.82 0.62 0.40 0.95 0.85 0.65 0.42 0.96 0.86 0.65 0.42

 CC Heater  Pilot Orifice 0.018 75 AMPS 16.2 16.5 16.9 17.5 17.3 17.7 18.1 18.7 18.3 18.7 19.2 19.8 19.3 19.7 20.2 20.9 20.2 20.6 21.2 21.9

 Start Kit NAMA001SC  Temp Rise 35 - 65 HI PR 167 179 190 198 190 204 216 225 216 233 246 256 243 262 276 288 269 289 305 318

 Cond & Evap Cond Evap  Ignition Type IID LO PR 67 71 78 83 70 74 81 86 73 78 85 91 77 82 89 95 79 85 92 98

 Type Fan Blower  Fan   On/Off TIME MBh 39.9 40.8 43.6 46.6 39.0 39.8 42.5 45.5 38.0 38.8 41.5 44.4 36.1 36.9 39.4 42.1 33.5 34.2 36.5 39.0

 Size 22 DD10-9  Limit Set Max 140 S/T 0.95 0.89 0.73 0.54 0.98 0.92 0.75 0.56 1.00 0.95 0.77 0.58 1.00 0.98 0.80 0.60 1.00 0.99 0.81 0.60

 Motor-HP   1/2   1/2  Heat Antic 0.58 80 AMPS 16.3 16.6 17.1 17.6 17.4 17.8 18.3 18.9 18.4 18.8 19.3 19.9 19.4 19.8 20.4 21.0 20.4 20.8 21.4 22.1

 Type PSC PSC HI PR 168 181 191 200 192 206 218 227 218 235 248 259 246 264 279 291 271 292 308 322

 FLA 1.8 4.4 LO PR 68 72 79 84 70 75 82 87 74 79 86 92 78 83 90 96 80 85 93 99

 LRA 6 8.6 MBh 40.6 41.4 43.4 46.3 39.6 40.4 42.3 45.2 38.7 39.4 41.3 44.1 36.7 37.5 39.2 41.9 34.0 34.7 36.3 38.8

 RPM 1145 1125 S/T 1.00 0.96 0.87 0.71 1.00 0.99 0.89 0.72 1.00 1.00 0.92 0.75 1.00 1.00 0.96 0.78 1.00 1.00 0.96 0.78

 Cap MFD/V 7.5/440 15/370 85 AMPS 16.4 16.7 17.2 17.7 17.6 17.9 18.4 19.0 18.6 19.0 19.5 20.1 19.6 20.0 20.5 21.2 20.5 21.0 21.6 22.3

 PTCR HI PR 170 183 193 202 194 208 220 229 220 237 250 261 248 267 282 294 274 295 311 325

 Hi Press LO PR 69 73 80 85 71 76 83 88 75 80 87 93 78 83 91 97 81 86 94 100

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column) 208 V

 (No Lines)* 180 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 1925 1860 1795 1725 1650 1570 1485 HI 1805 1755 1700 1640 1575 1500 1415

 Liquid/Chg 16 Cu In / 11 oz MD HI 1785 1735 1680 1620 1560 1485 1405 MD HI 1610 1580 1540 1495 1440 1375 1300

 Suction 30 Sq In MD LO 1570 1540 1505 1465 1415 1380 1280 MD LO 1385 1355 1330 1300 1265 1215 1155

 Unit Weight 580 LO 1485 1460 1430 1395 1345 1290 1225 LO 1270 1265 1250 1225 1190 1140 1085 1066946
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Internal 600 .15Rated CFM ESP   Wet.Coil –

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See   Installation   Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating Perfomance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter)

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
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es
 o

f W
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MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

18.7 .86 165 63 7.2 20.5 .60 178 72 7.6
18.3 .88 184 67 7.7 20.0 .62 199 76 8.1
18.0 .90 210 70 8.2 19.7 .64 226 80 8.7
17.5 .92 238 73 8.7 19.2 .65 257 84 9.2
16.7 .93 268 76 9.2 18.3 .66 289 87 9.7
15.3 .93 296 79 9.7 16.7 .66 319 90 10.2

PGAA18C1K

1/6
PSC
.8/1.72
1/2250
5/370

Copeland
(Recip)
9.4/49
25/370
NAMA001SC

 

208/230–1–60
14.0
No. 14 / 40’
20
20
–
 

Nat

60

47

HW

Snap

3.5

44

.018

45–75

HSP

TIME

135

.58

– – – –
615 – 750 820
585 – 715 785
550 – 685 750
515 – 645 715
470 – 600 670
415 – 550 615

57

1067909
9–22–94
AH–1

65
75
85
95 
105
115

1/6
PSC
1.5/1.81
3/820
5/370

COND. EVAP.

5 cu in / 5oz
17 sq in

 –             – – –
530           – 660 730
505           – 630 700
475           – 600 670
440           – 570 635
390           – 525 590
330           – 470 535

Blower Performance Data
(Add 0.05 In. W.C. for wet coil)

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

Internal 800 .15Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor
with 82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated air -
flow.

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampac-
ity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:
FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See   Installation   Instructions

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

535 620 725 890
520 600 700 860
500 580 670 830
475 550 635 790
435 515 600 750
385 470 555 705

24.8 .86 180 64 9.9 27.1 .60 194 73 10.
4
24.2 .88 201 68 10.6 26.5 .62 217 77 11.
1
23.8 .90 229 71 11.2 26.1 .64 247 81 11.
9
23.2 .92 261 74 11.9 25.4 .65 281 85 12.
6
22.1 .93 293 77 12.6 24.2 .66 316 88 13.
3
20.2 .93 323 80 13.3 22.1 .66 349 92 14.
0

PGAA24B1K

1/6
PSC
.8/1.72
1/2250
5/370

Copeland
(Recip)
11.2 / 61
35/370
NAMA001SC

 

208/230–1–60
16.8
No. 12 / 50’
20
25
–  –  –   –

Nat

40

31

HW

Snap

3.5

44

.018

30–60

HSP

TIME

160

.58

– – – –
620 725 825 995
605 705 805 960
585 675 775 925
565 650 745 880
530 615 705 835
485 570 660 780

64

1067910
9–22–94
AH–1

65
75
85
95 
105
115

1/4PSC
2.1/3.08
4/995
5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

– – – –

 

Blower Performance Data
(Add 0.05 In. W. C. for wet coil)
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Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

 PSIG.
 Disch.
(Head)

 PSIG.
Disch.
(Head)

Rated CFM ESP  Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See   Installation   Instructions

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

   –    –    –    –
535 620 725 890
520 600 700 860
500 580 670 830
475 550 635 790
435 515 600 750
385 470 555 705

Internal 800 .15

24.8 .86 180 64 9.9 27.1 .60 194 73 10.4
24.2 .88 201 68 10.6 26.5 .62 217 77 11.1
23.8 .90 229 71 11.2 26.1 .64 247 81 11.9
23.2 .92 261 74 11.9 25.4 .65 281 85 12.6
22.1 .93 293 77 12.6 24.2 .66 316 88 13.3
20.2 .93 323 80 13.3 22.1 .66 349 92 14.0

PGAA24C1K

1/6
PSC
.8/1.72
1/2250
5/370

Copeland
(Recip)
11.2 / 61
35/370
NAMA001SC

 

208/230–1–60
16.8
No. 12 / 50’
20
25
–  –  –  –
 

Nat

60

47

HW

Snap

3.5

44

.018

45–75

HSP

TIME

150

.58

– – – –
620 725 825 995
605 705 805 960
585 675 775 925
565 650 745 880
530 615 705 835
485 570 660 780

64

1067911
9–22–94
AH–1

65
75
85
95 
105
115

1/4PSC
2.1/3.08
4/995
5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

Blower Performance Data
(Add 0.05 In. W.C. for wet coil)

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

Internal 800 .15Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

230V – Dry Coil

208V – Dry Coil
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

   – – – –
670 – 825 1090
645 – 790 1040
620 – 750 985
585 – 705 925
540 – 650 855
485 – 580 780

24.8 .86 180 64 9.8 27.1 .60 194 73 10.3
24.2 .88 201 68 10.5 26.5 .62 217 77 11.0
23.8 .90 229 71 11.2 26.1 .64 247 81 11.8
23.2 .92 261 74 11.8 25.4 .65 281 85 12.5
22.1 .93 293 77 12.5 24.2 .66 316 88 13.2
20.2 .93 323 80 13.2 22.1 .66 349 92 13.9

PGAA24D1K

1/6
PSC
.8/1.72
1/2250
5/370

Copeland
(Recip)
11.2 / 61
35/370
NAMA001SC

 

208/230–1–60
17.0
No. 12 / 50’
20
25
–  –  –  –

Nat

90/75

70/59

HW

Snap

3.5

43/46

.018

45–75

HSP

TIME

135

.58

– – – –
790 – 955 1175
760 – 915 1120
730 – 870 1055
690 – 815 990
645 – 755 920
585 – 685 840

64

1067912
9–22–94
AH–1

65
75
85
95 
105
115

1/3PSC
2.3/4.10
3/1175
7.5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

Blower Performance Data
(Add 0.05 In. W.C. for wet coil)
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Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with 82 0 F
outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

PSIG.
Suct.

30.8 .86 169 63 12.0 33.7 .60 183 72 12.7
30.1 .88 190 66 12.9 33.0 .62 205 76 13.6
29.6 .90 216 70 13.7 32.4 .64 233 79 14.5
28.9 .92 245 73 14.6 31.6 .65 264 83 15.3
27.5 .93 275 76 15.4 30.1 .66 297 87 16.2
25.1 .93 304 79 16.2 27.5 .66 328 90 17.1

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:

H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/
Volts

Compressor:
FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

Unit 
Amp.

See Installation Instructions

 PSIG.
 Disch.
(Head)

 PSIG.
 Disch.
(Head)

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter)

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
670 – 825 1090
645 – 790 1040
620 – 750 985
585 – 705 925
540 – 650 855
485 – 580 780

Internal 1000 .40

PGAA30C1K

1/3 PSC
1.4/3.57
1/3000
5/370

Copeland
(Recip)
14.4/82
35/370
NAMA001SC

 

208/230–1–60
21.6
30
35
–
 

Nat

60

47

HW

Snap

3.5

44

.018

45–75

HSP

TIME

150

.58

– – – –
790 – 955 1175
760 – 915 1120
730 – 870 1055
690 – 815 990
645 – 755 920
585 – 685 840

75

1067913
9–22–94
AH–1

65
75
85
95 
105
115

1/3PSC
2.3/4.10
3/1175
7.5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

Blower Performance Data
(Add 0.05 In. W.C. for Wet Coil)

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Coil –

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
670 – 825 1090
645 – 790 1040
620 – 750 985
585 – 705 925
540 – 650 855
485 – 580 780

Internal 1000 .40

30.8 .86 169 63 12.0 33.7 .60 183 72 12.7
30.1 .88 190 66 12.9 33.0 .62 205 76 13.6
29.6 .90 216 70 13.7 32.4 .64 233 79 14.5
28.9 .92 245 73 14.6 31.6 .65 264 83 15.3
27.5 .93 275 76 15.4 30.1 .66 297 87 16.2
25.1 .93 304 79 16.2 27.5 .66 328 90 17.1

PGAA30D1K

1/3
PSC
1.4/3.57
1/3000
5/370

Copeland
(Recip)
14.4/82
35/370
NAMA001SC

 

208/230–1–60
21.6
No. 10 / 60’
30
35
–
 

Nat

90/75

70/59

HW

Snap

3.5

43/46

.018

45–75

HSP

TIME

135

.58

– – – –
790 – 955 1175
760 – 915 1120
730 – 870 1055
690 – 815 990
645 – 755 920
585 – 685 840

75

1067914
9–22–94
AH–1

65
75
85
95 
105
115

1/3PSC
2.3/4.10
3/1175
7.5/370

COND. EVAP.

8 cu in / 7oz
30 sq in

Blower Performance Data
(Add 0.05 In. W.C. for Wet Coil)
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Style No: PGAD24B1K 850 Outdoor Ambient Temperature - Degrees F. Dry Bulb

 Voltage 208 / 230 Gas Type NAT 850 75 85 95 105 115

 Phase 1  Std Input 40 850 Entering Indoor Temperature - Degrees F. Wet Bulb

 Ampacity 17.9  Low Fire Input  - IDB 850 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft 14 / 30  Std Output 31 MBh 22.3 23.1 25.3 - 21.8 22.6 24.7 - 21.2 22.0 24.1 - 20.2 20.9 22.9 - 18.7 19.4 21.2 -

 Delay Fuse 25  Low Fire Output  - S/T 0.74 0.62 0.43 - 0.76 0.64 0.44 - 0.79 0.66 0.46 - 0.82 0.68 0.47 - 0.82 0.69 0.48 -

 Max. Fuse 25  Gas Valve (HSP) HW 70 AMPS 8.2 8.4 8.6 - 8.9 9.1 9.3 - 9.4 9.6 9.9 - 10.0 10.2 10.5 - 10.5 10.8 11.1 -

 Compressor COPELAND  Regulation SNAP HI PR 168 181 191 - 191 205 217 - 217 234 247 - 244 263 278 - 270 291 307 -

 RLA 11.5  Manifold Press 3.5 LO PR 66 70 76 - 68 73 79 - 72 76 83 - 75 80 87 - 78 83 90 -

 LRA 62.5  Std orifice 44 MBh 22.7 23.4 25.3 27.1 22.1 22.8 24.7 26.5 21.6 22.2 24.1 25.8 20.5 21.1 22.9 24.5 19.0 19.6 21.2 22.7

 Cap MFD/V 30 / 370  Low Fire Orifice  - S/T 0.85 0.76 0.57 0.37 0.87 0.78 0.59 0.38 0.90 0.80 0.61 0.39 0.93 0.83 0.63 0.40 0.94 0.84 0.63 0.41

 CC Heater  Pilot Orifice 0.018 75 AMPS 8.3 8.5 8.7 9.0 8.9 9.1 9.4 9.7 9.5 9.7 10.0 10.4 10.1 10.3 10.6 11.0 10.6 10.9 11.2 11.6

 Start Kit NAMA001SC  Temp Rise 30-60 HI PR 169 182 193 201 193 207 219 228 220 236 249 260 247 266 281 293 273 294 310 323

 Cond & Evap Cond Evap  Ignition Type HSP LO PR 66 71 77 82 69 73 80 85 72 77 84 90 76 81 88 94 79 84 91 97

 Type Fan Blower  Fan   On/Off TIME MBh 23.1 23.6 25.2 26.9 22.5 23.0 24.6 26.3 22.0 22.5 24.0 25.7 20.9 21.3 22.8 24.4 19.3 19.8 21.1 22.6

 Size 20 DD10-6A  Limit Set Max 160 S/T 0.93 0.87 0.71 0.53 0.95 0.89 0.73 0.54 0.98 0.92 0.75 0.56 1.00 0.96 0.78 0.58 1.00 0.96 0.78 0.59

 Motor-HP   1/3   1/4  Heat Antic 0.58 80 AMPS 8.3 8.5 8.8 9.1 9.0 9.2 9.5 9.8 9.6 9.8 10.1 10.5 10.2 10.4 10.7 11.1 10.7 11.0 11.3 11.7

 Type PSC PSC HI PR 171 184 195 203 195 210 221 231 222 239 252 263 249 268 284 296 276 297 313 327

 FLA 1.4 2.1 LO PR 67 71 78 83 70 74 81 86 73 78 85 91 77 82 89 95 79 84 92 98

 LRA 3.57 3.08 MBh 23.5 23.9 25.1 26.8 22.9 23.4 24.5 26.1 22.4 22.8 23.9 25.5 21.2 21.7 22.7 24.2 19.7 20.1 21.0 22.4

 RPM 1145 1050 S/T 0.97 0.94 0.85 0.69 1.00 0.96 0.87 0.71 1.00 0.99 0.90 0.73 1.00 1.00 0.93 0.76 1.00 1.00 0.94 0.76

 Cap MFD/V 5/370 5/370 85 AMPS 8.4 8.6 8.9 9.2 9.1 9.3 9.6 9.9 9.7 9.9 10.2 10.5 10.2 10.5 10.8 11.2 10.8 11.1 11.4 11.8

 PTCR HI PR 173 186 196 205 197 212 223 233 224 241 255 265 252 271 286 299 278 300 316 330

 Hi Press LO PR 68 72 79 84 70 75 82 87 74 79 86 91 77 82 90 96 80 85 93 99

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column)

 (No Lines)* 73 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI  - 995 960 925 880 835 780 HI  - 890 860 830 790 750 705

 Liquid/Chg 8 Cu In / 7 oz MD HI  - 825 805 775 745 705 660 MD HI  - 725 700 670 635 600 555

 Suction 30 Sq In MD LO  - 725 705 675 650 615 570 MD LO  - 620 600 580 550 515 470

 Unit Weight 410 LO  - 620 605 585 565 530 485 LO  - 535 520 500 475 435 385 1067920

Style No: PGAD24D1K 850 Outdoor Ambient Temperature - Degrees F. Dry Bulb

 Voltage 208 / 230 Gas Type NAT 850 75 85 95 105 115

 Phase 1  Std Input 90 850 Entering Indoor Temperature - Degrees F. Wet Bulb

 Ampacity 18.1  Low Fire Input 75 IDB 850 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft 14 / 30  Std Output 69 MBh 22.3 23.1 25.3 - 21.8 22.6 24.7 - 21.2 22.0 24.1 - 20.2 20.9 22.9 - 18.7 19.4 21.2 -

 Delay Fuse 25  Low Fire Output 59 S/T 0.74 0.62 0.43 - 0.76 0.64 0.44 - 0.79 0.66 0.46 - 0.82 0.68 0.47 - 0.82 0.69 0.48 -

 Max. Fuse 25  Gas Valve (HSP) HW 70 AMPS 8.2 8.4 8.6 - 8.9 9.1 9.3 - 9.4 9.6 9.9 - 10.0 10.2 10.5 - 10.5 10.8 11.1 -

 Compressor COPELAND  Regulation SNAP HI PR 168 181 191 - 191 205 217 - 217 234 247 - 244 263 278 - 270 291 307 -

 RLA 11.5  Manifold Press 3.5 LO PR 66 70 76 - 68 73 79 - 72 76 83 - 75 80 87 - 78 83 90 -

 LRA 62.5  Std orifice 43 MBh 22.7 23.4 25.3 27.1 22.1 22.8 24.7 26.5 21.6 22.2 24.1 25.8 20.5 21.1 22.9 24.5 19.0 19.6 21.2 22.7

 Cap MFD/V 30 / 370  Low Fire Orifice 46 S/T 0.85 0.76 0.57 0.37 0.87 0.78 0.59 0.38 0.90 0.80 0.61 0.39 0.93 0.83 0.63 0.40 0.94 0.84 0.63 0.41

 CC Heater  Pilot Orifice 0.018 75 AMPS 8.3 8.5 8.7 9.0 8.9 9.1 9.4 9.7 9.5 9.7 10.0 10.4 10.1 10.3 10.6 11.0 10.6 10.9 11.2 11.6

 Start Kit NAMA001SC  Temp Rise 45-75 HI PR 169 182 193 201 193 207 219 228 220 236 249 260 247 266 281 293 273 294 310 323

 Cond & Evap Cond Evap  Ignition Type HSP LO PR 66 71 77 82 69 73 80 85 72 77 84 90 76 81 88 94 79 84 91 97

 Type Fan Blower  Fan   On/Off TIME MBh 23.1 23.6 25.2 26.9 22.5 23.0 24.6 26.3 22.0 22.5 24.0 25.7 20.9 21.3 22.8 24.4 19.3 19.8 21.1 22.6

 Size 20 DD10-8A  Limit Set Max 135 S/T 0.93 0.87 0.71 0.53 0.95 0.89 0.73 0.54 0.98 0.92 0.75 0.56 1.00 0.96 0.78 0.58 1.00 0.96 0.78 0.59

 Motor-HP   1/3   1/3  Heat Antic 0.58 80 AMPS 8.3 8.5 8.8 9.1 9.0 9.2 9.5 9.8 9.6 9.8 10.1 10.5 10.2 10.4 10.7 11.1 10.7 11.0 11.3 11.7

 Type PSC PSC HI PR 171 184 195 203 195 210 221 231 222 239 252 263 249 268 284 296 276 297 313 327

 FLA 1.4 2.3 LO PR 67 71 78 83 70 74 81 86 73 78 85 91 77 82 89 95 79 84 92 98

 LRA 3.57 3.6 MBh 23.5 23.9 25.1 26.8 22.9 23.4 24.5 26.1 22.4 22.8 23.9 25.5 21.2 21.7 22.7 24.2 19.7 20.1 21.0 22.4

 RPM 1145 1100 S/T 0.97 0.94 0.85 0.69 1.00 0.96 0.87 0.71 1.00 0.99 0.90 0.73 1.00 1.00 0.93 0.76 1.00 1.00 0.94 0.76

 Cap MFD/V 5/370 5/370 85 AMPS 8.4 8.6 8.9 9.2 9.1 9.3 9.6 9.9 9.7 9.9 10.2 10.5 10.2 10.5 10.8 11.2 10.8 11.1 11.4 11.8

 PTCR HI PR 173 186 196 205 197 212 223 233 224 241 255 265 252 271 286 299 278 300 316 330

 Hi Press LO PR 68 72 79 84 70 75 82 87 74 79 86 91 77 82 90 96 80 85 93 99

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column)

 (No Lines)* 73 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI  - 1175 1120 1055 990 920 840 HI  - 1090 1040 985 925 855 780

 Liquid/Chg 8 Cu In / 7 oz MD HI  - 955 915 870 815 755 695 MD HI  - 825 790 750 705 650 580

 Suction 30 Sq In MD LO  -  -  -  -  -  -  - MD LO  -  -  -  -  -  -  - 

 Unit Weight 410 LO  - 790 760 730 690 645 585 LO  - 670 645 620 585 540 485 1067921
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Style No: PGAD30D1K 1000 Outdoor Ambient Temperature - Degrees F. Dry Bulb

 Voltage 208 / 230 Gas Type NAT 1000 75 85 95 105 115

 Phase 1  Std Input 90 1000 Entering Indoor Temperature - Degrees F. Wet Bulb

 Ampacity 20.5  Low Fire Input 75 IDB 1000 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  12 / 40  Std Output 69 MBh 27.9 28.9 31.7 - 27.2 28.2 30.9 - 26.6 27.5 30.2 - 25.2 26.1 28.6 - 23.4 24.2 26.5 -

 Delay Fuse 25  Low Fire Output 59 S/T 0.73 0.61 0.43 - 0.75 0.63 0.44 - 0.78 0.65 0.45 - 0.81 0.67 0.47 - 0.81 0.68 0.47 -

 Max. Fuse 30  Gas Valve (HSP) HW 70 AMPS 10.2 10.4 10.7 - 11.0 11.3 11.6 - 11.7 12.0 12.4 - 12.4 12.7 13.1 - 13.2 13.5 13.9 -

 Compressor COPELAND  Regulation SNAP HI PR 178 192 203 - 203 218 231 - 231 249 263 - 260 280 295 - 287 309 326 -

 RLA 13.5  Manifold Press 3.5 LO PR 66 70 76 - 68 73 79 - 72 76 83 - 75 80 87 - 78 83 90 -

 LRA 76  Std orifice 43 MBh 28.4 29.2 31.6 33.9 27.7 28.5 30.8 33.1 27.0 27.8 30.1 32.3 25.7 26.4 28.6 30.7 23.8 24.5 26.5 28.4

 Cap MFD/V 35 / 370  Low Fire Orifice 46 S/T 0.84 0.75 0.57 0.36 0.86 0.77 0.58 0.37 0.88 0.79 0.60 0.38 0.92 0.82 0.62 0.40 0.93 0.83 0.63 0.40

 CC Heater  Pilot Orifice 0.018 75 AMPS 10.2 10.5 10.8 11.2 11.1 11.4 11.7 12.1 11.8 12.1 12.5 12.9 12.6 12.8 13.3 13.8 13.3 13.6 14.0 14.5

 Start Kit NAMA001SC  Temp Rise 45-75 HI PR 180 194 205 214 205 221 233 243 233 251 265 277 263 283 298 311 290 312 330 344

 Cond & Evap Cond Evap  Ignition Type HSP LO PR 66 71 77 82 69 73 80 85 72 77 84 90 76 81 88 94 79 84 91 97

 Type Fan Blower  Fan   On/Off TIME MBh 28.9 29.5 31.5 33.7 28.2 28.8 30.8 32.9 27.5 28.1 30.0 32.1 26.1 26.7 28.5 30.5 24.2 24.7 26.4 28.2

 Size 20 DD10-8A  Limit Set Max 135 S/T 0.92 0.86 0.70 0.52 0.94 0.88 0.72 0.54 0.97 0.91 0.74 0.55 1.00 0.94 0.77 0.57 1.00 0.95 0.77 0.58

 Motor-HP   1/3   1/3  Heat Antic 0.58 80 AMPS 10.3 10.6 10.9 11.3 11.2 11.5 11.8 12.2 11.9 12.2 12.6 13.1 12.7 13.0 13.4 13.9 13.4 13.7 14.2 14.7

 Type PSC PSC HI PR 182 196 207 216 207 223 235 245 236 254 268 280 265 286 302 314 293 315 333 347

 FLA 1.4 2.3 LO PR 67 71 78 83 70 74 81 86 73 78 85 91 77 82 89 95 79 84 92 98

 LRA 3.57 4.1 MBh 29.4 29.9 31.3 33.4 28.7 29.2 30.6 32.6 28.0 28.5 29.9 31.8 26.6 27.1 28.4 30.3 24.6 25.1 26.3 28.0

 RPM 1135 1100 S/T 0.96 0.93 0.84 0.68 0.98 0.95 0.86 0.70 1.00 0.98 0.89 0.72 1.00 1.00 0.92 0.75 1.00 1.00 0.93 0.75

 Cap MFD/V 5/370 5/370 85 AMPS 10.4 10.7 11.0 11.4 11.3 11.6 11.9 12.4 12.0 12.3 12.7 13.2 12.8 13.1 13.5 14.0 13.5 13.8 14.3 14.8

 PTCR HI PR 184 198 209 218 209 225 238 248 238 256 271 282 268 288 305 318 296 319 336 351

 Hi Press LO PR 68 72 79 84 70 75 82 87 74 79 86 91 77 82 90 96 80 85 93 99

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column)

 (No Lines)* 78 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI  - 1175 1120 1055 990 920 840 HI  - 1090 1040 985 925 855 780

 Liquid/Chg 8 Cu In / 7 oz MD HI  - 955 915 870 815 755 695 MD HI  - 825 790 750 705 650 580

 Suction 30 Sq In MD LO  -  -  -  -  -  -  - MD LO  -  -  -  -  -  -  - 

 Unit Weight 425 LO  - 790 760 730 690 645 585 LO  - 670 645 620 585 540 485 1067922

Style No: PGAD36D1K 1200 Outdoor Ambient Temperature - Degrees F. Dry Bulb

 Voltage 208 / 230 Gas Type NAT 1200 75 85 95 105 115

 Phase 1  Std Input 90 1200 Entering Indoor Temperature - Degrees F. Wet Bulb

 Ampacity 27.4  Low Fire Input 75 IDB 1200 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  10 / 50  Std Output 70 MBh 33.1 34.3 37.6 - 32.3 33.5 36.7 - 31.5 32.7 35.8 - 29.9 31.0 34.0 - 27.7 28.7 31.5 -

 Delay Fuse 35  Low Fire Output 59 S/T 0.73 0.61 0.43 - 0.75 0.63 0.44 - 0.78 0.65 0.45 - 0.81 0.67 0.47 - 0.81 0.68 0.47 -

 Max. Fuse 45  Gas Valve (HSP) HW 70 AMPS 11.8 12.1 12.5 - 12.8 13.1 13.5 - 13.7 14.0 14.4 - 14.5 14.9 15.3 - 15.4 15.7 16.2 -

 Compressor COPELAND  Regulation SNAP HI PR 184 198 209 - 209 225 237 - 238 256 270 - 268 288 304 - 296 318 336 -

 RLA 17.9  Manifold Press 3.5 LO PR 64 68 75 - 67 71 77 - 70 75 81 - 73 78 85 - 76 81 88 -

 LRA 90.5  Std orifice 43 MBh 33.6 34.6 37.5 40.2 32.8 33.8 36.6 39.3 32.0 33.0 35.7 38.3 30.4 31.3 33.9 36.4 28.2 29.0 31.4 33.7

 Cap MFD/V 35 / 440  Low Fire Orifice 46 S/T 0.84 0.75 0.57 0.36 0.86 0.77 0.58 0.37 0.88 0.79 0.60 0.38 0.92 0.82 0.62 0.40 0.93 0.83 0.63 0.40

 CC Heater  Pilot Orifice 0.018 75 AMPS 11.9 12.2 12.6 13.0 12.9 13.2 13.6 14.1 13.8 14.1 14.6 15.1 14.6 15.0 15.5 16.1 15.5 15.9 16.4 17.0

 Start Kit NAMA001SC  Temp Rise 45-75 HI PR 186 200 211 220 211 227 240 250 240 259 273 285 271 291 307 321 299 322 340 354

 Cond & Evap Cond Evap  Ignition Type HSP LO PR 65 69 75 80 67 72 78 83 71 75 82 88 74 79 86 92 77 82 89 95

 Type Fan Blower  Fan   On/Off TIME MBh 34.2 35.0 37.4 40.0 33.4 34.2 36.5 39.0 32.6 33.3 35.6 38.1 31.0 31.7 33.8 36.2 28.7 29.3 31.3 33.5

 Size 20 DD11-9A  Limit Set Max 135 S/T 0.92 0.86 0.70 0.52 0.94 0.88 0.72 0.54 0.97 0.91 0.74 0.55 1.00 0.94 0.77 0.57 1.00 0.95 0.77 0.58

 Motor-HP   1/3   1/2  Heat Antic 0.58 80 AMPS 12.0 12.3 12.7 13.2 13.0 13.3 13.8 14.3 13.9 14.2 14.7 15.2 14.8 15.1 15.6 16.2 15.6 16.0 16.5 17.2

 Type PSC PSC HI PR 188 202 213 222 213 229 242 253 243 261 276 288 273 294 311 324 302 325 343 358

 FLA 1.4 3.6 LO PR 65 70 76 81 68 72 79 84 71 76 83 88 75 80 87 93 77 82 90 96

 LRA 3.57 7.5 MBh 34.8 35.5 37.2 39.7 34.0 34.7 36.3 38.7 33.2 33.8 35.4 37.8 31.5 32.1 33.7 35.9 29.2 29.8 31.2 33.3

 RPM 1135 1125 S/T 0.96 0.93 0.84 0.68 0.98 0.95 0.86 0.70 1.00 0.98 0.89 0.72 1.00 1.00 0.92 0.75 1.00 1.00 0.93 0.75

 Cap MFD/V 5/370 15/370 85 AMPS 12.1 12.4 12.8 13.3 13.1 13.5 13.9 14.4 14.0 14.4 14.8 15.4 14.9 15.3 15.8 16.4 15.8 16.2 16.7 17.3

 PTCR HI PR 189 204 215 224 215 232 245 255 245 264 279 291 276 297 314 327 305 328 346 361

 Hi Press LO PR 66 70 77 82 69 73 80 85 72 77 84 89 76 80 88 94 78 83 91 97

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column)

 (No Lines)* 78 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI  - 1435 1375 1310 1245 1175 1105 HI  - 1345 1295 1240 1180 1115 1050

 Liquid/Chg 16 Cu In / 11 oz MD HI  - 1270 1220 1165 1100 1045 990 MD HI  - 1095 1065 1030 990 945 895

 Suction 30 Sq In MD LO  -  -  -  -  -  -  - MD LO  -  -  -  -  -  -  - 

 Unit Weight 435 LO  - 1110 1080 1045 1005 955 905 LO  - 925 905 880 850 815 780 1067923
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Style No: PGAD36E1K 1200 Outdoor Ambient Temperature - Degrees F. Dry Bulb

 Voltage 208 / 230 Gas Type NAT 1200 75 85 95 105 115

 Phase 1  Std Input 115 1200 Entering Indoor Temperature - Degrees F. Wet Bulb

 Ampacity 27.4  Low Fire Input 95 IDB 1200 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  10 / 50  Std Output 90 MBh 33.1 34.3 37.6 - 32.3 33.5 36.7 - 31.5 32.7 35.8 - 29.9 31.0 34.0 - 27.7 28.7 31.5 -

 Delay Fuse 35  Low Fire Output 75 S/T 0.73 0.61 0.43 - 0.75 0.63 0.44 - 0.78 0.65 0.45 - 0.81 0.67 0.47 - 0.81 0.68 0.47 -

 Max. Fuse 45  Gas Valve (HSP) HW 70 AMPS 11.8 12.1 12.5 - 12.8 13.1 13.5 - 13.7 14.0 14.4 - 14.5 14.9 15.3 - 15.4 15.7 16.2 -

 Compressor COPELAND  Regulation SNAP HI PR 184 198 209 - 209 225 237 - 238 256 270 - 268 288 304 - 296 318 336 -

 RLA 17.9  Manifold Press 3.5 LO PR 64 68 75 - 67 71 77 - 70 75 81 - 73 78 85 - 76 81 88 -

 LRA 90.5  Std orifice 43 MBh 33.6 34.6 37.5 40.2 32.8 33.8 36.6 39.3 32.0 33.0 35.7 38.3 30.4 31.3 33.9 36.4 28.2 29.0 31.4 33.7

 Cap MFD/V 35 / 440  Low Fire Orifice 46 S/T 0.84 0.75 0.57 0.36 0.86 0.77 0.58 0.37 0.88 0.79 0.60 0.38 0.92 0.82 0.62 0.40 0.93 0.83 0.63 0.40

 CC Heater  Pilot Orifice 0.018 75 AMPS 11.9 12.2 12.6 13.0 12.9 13.2 13.6 14.1 13.8 14.1 14.6 15.1 14.6 15.0 15.5 16.1 15.5 15.9 16.4 17.0

 Start Kit NAMA001SC  Temp Rise 45-75 HI PR 186 200 211 220 211 227 240 250 240 259 273 285 271 291 307 321 299 322 340 354

 Cond & Evap Cond Evap  Ignition Type HSP LO PR 65 69 75 80 67 72 78 83 71 75 82 88 74 79 86 92 77 82 89 95

 Type Fan Blower  Fan   On/Off TIME MBh 34.2 35.0 37.4 40.0 33.4 34.2 36.5 39.0 32.6 33.3 35.6 38.1 31.0 31.7 33.8 36.2 28.7 29.3 31.3 33.5

 Size 20 DD11-9A  Limit Set Max 140 S/T 0.92 0.86 0.70 0.52 0.94 0.88 0.72 0.54 0.97 0.91 0.74 0.55 1.00 0.94 0.77 0.57 1.00 0.95 0.77 0.58

 Motor-HP   1/3   1/2  Heat Antic 0.58 80 AMPS 12.0 12.3 12.7 13.2 13.0 13.3 13.8 14.3 13.9 14.2 14.7 15.2 14.8 15.1 15.6 16.2 15.6 16.0 16.5 17.2

 Type PSC PSC HI PR 188 202 213 222 213 229 242 253 243 261 276 288 273 294 311 324 302 325 343 358

 FLA 1.4 3.6 LO PR 65 70 76 81 68 72 79 84 71 76 83 88 75 80 87 93 77 82 90 96

 LRA 3.57 7.5 MBh 34.8 35.5 37.2 39.7 34.0 34.7 36.3 38.7 33.2 33.8 35.4 37.8 31.5 32.1 33.7 35.9 29.2 29.8 31.2 33.3

 RPM 1135 1145 S/T 0.96 0.93 0.84 0.68 0.98 0.95 0.86 0.70 1.00 0.98 0.89 0.72 1.00 1.00 0.92 0.75 1.00 1.00 0.93 0.75

 Cap MFD/V 5/370 15/370 85 AMPS 12.1 12.4 12.8 13.3 13.1 13.5 13.9 14.4 14.0 14.4 14.8 15.4 14.9 15.3 15.8 16.4 15.8 16.2 16.7 17.3

 PTCR HI PR 189 204 215 224 215 232 245 255 245 264 279 291 276 297 314 327 305 328 346 361

 Hi Press LO PR 66 70 77 82 69 73 80 85 72 77 84 89 76 80 88 94 78 83 91 97

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column)

 (No Lines)* 78 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI  - 1645 1580 1515 1450 1385 1315 HI  - 1585 1530 1480 1425 1365 1300

 Liquid/Chg 16 Cu In / 11 oz MD HI  - 1490 1440 1385 1330 1270 1210 MD HI  - 1330 1300 1260 1220 1170 1120

 Suction 30 Sq In MD LO  -  -  -  -  -  -  - MD LO  -  -  -  -  -  -  - 

 Unit Weight 435 LO  - 1070 1055 1040 1020 990 955 LO  - 870 860 850 840 825 805 1067924

Internal 1200 .20Rated CFM ESP Wet.

Model or Style No.

Specifications

Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:
FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp

.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp

.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/

OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter)

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

– – – –
925 – 1095 1345
905 – 1065 1295
880 – 1030 1240
850 – 990 1180
815 – 945 1115
780 – 895 1050

34.2 .88 169 65 14.1 37.4 .62 183 74 14.9
33.5 .90 190 69 15.1 36.6 .64 205 79 15.9
32.9 .92 216 72 16.1 36.0 .66 233 82 17.0
32.1 .94 245 76 17.1 35.1 .67 264 86 18.0
30.5 .95 275 79 18.0 33.4 .68 297 90 19.0
27.9 .95 304 82 19.0 30.6 .68 328 93 20.0

PGAA36C1K

1/3 PSC
1.4/3.57
1/3000
5/370

Copeland
(Recip)
19.5 / 82.0
35/440
NAMA001SC

 

208/230–1–60
29.3
No. 10 / 58’
35
45
–  –  –  –
 

Nat

60

47

HW

Snap

3.5

44

.018

30–60

HSP

TIME

150

.58

– – – –
1110 – 1270 1435
1080 – 1220 1375
1045 – 1165 1310
1005 – 1100 1245
955 – 1045 1175
905 – 990 1105

81

1067927
9–22–94
AH–1

65
75
85
95 
105
1151/2

PSC
3.6/7.5
3/1435
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

Blower Performance Data
(Add 0.05 In. W. C. for wet coil)
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Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Internal 1200 .20Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:
FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter)

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

34.2 .88 169 65 14.1 37.4 .62 183 74 14.9
33.5 .90 190 69 15.1 36.6 .64 205 79 15.9
32.9 .92 216 72 16.1 36.0 .66 233 82 17.0
32.1 .94 245 76 17.1 35.1 .67 264 86 18.0
30.5 .95 275 79 18.0 33.4 .68 297 90 19.0
27.9 .95 304 82 19.0 30.6 .68 328 93 20.0

1/3 PSC
1.4/3.57
1/3000
5/370

Copeland
(Recip)
19.5 / 82.0
35/440
NAMA001SC

 

208/230–1–60
29.3
No. 10 / 58’
35
45
–  –  –  –
 

Nat

90/75

70/59

HW

Snap

3.5

43/46

.018

45–75

HSP

TIME

135

.58

81

1067928
9–22–94
AH–1

65
75
85
95 
105
115

1/2
PSC
3.6/7.5
3/1435
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

Blower Performance Data
(Add 0.05 In. W. C. for wet coil)

PGAA36D1K

– – – –
925 – 1095 1345
905 – 1065 1295
880 – 1030 1240
850 – 990 1180
815 – 945 1115
780 – 895 1050

– – – –
1110 – 1270 1435
1080 – 1220 1375
1045 – 1165 1310
1005 – 1100 1245
955 – 1045 1175
905 – 990 1105

PGAA36E1K

Internal 1200 .20Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Note: Optimum operating charge will produce 15 0 – 25 0 F suction line superheat at compressor with
82 0 F outdoor ambient and 80 0 F Dry Bulb (67  0 F Wet Bulb) indoor temperature at rated airflow.

Electrical:
Voltage/Phase/Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:
FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 PSIG.
Disch.
(Head)

 PSIG.
Disch.
(Head)

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No Filter)

CFM @ 208V – Dry Coil (No Filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

34.2 .88 169 65 14.1 37.4 .62 183 74 14.9
33.5 .90 190 69 15.1 36.6 .64 205 79 15.9
32.9 .92 216 72 16.1 36.0 .66 233 82 17.0
32.1 .94 245 76 17.1 35.1 .67 264 86 18.0
30.5 .95 275 79 18.0 33.4 .68 297 90 19.0
27.9 .95 304 82 19.0 30.6 .68 328 93 20.0

1/3 PSC
1.4/5.8
1/3000
5/370

Copeland
(Recip)
19.5 / 82.0
35/440
NAMA001SC

 

208/230–1–60
31.3
No. 8 / 91’
40
50
–  –  –  –
 

Nat

115/90

95/75

HW

Snap

3.5

43/46

.018

45–75

HSP

TIME

135

.58

81

1067929
9–22–94
AH–1

65
75
85
95 
105
115

1/2
PSC
5.6/8.9
4/1645
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

Blower Performance Data
(Add 0.05 In. W. C. for wet coil)

– – – –
870 1090 1330 1585
860 1080 1300 1530
850 1055 1260 1480
840 1030 1220 1425
825 1000 1170 1365
805 960 1120 1300

– – – –
1070 1295 1490 1645
1055 1270 1440 1580
1040 1235 1385 1515
1020 1195 1330 1450
990 1145 1270 1385
955 1095 1210 1315
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Internal 1400 .20

40.3 .87 188 64 17.2 44.1 .61 203 72 18.1
39.4 .89 210 67 18.4 43.1 .63 227 76 19.4
38.7 .91 239 70 19.6 42.4 .65 258 80 20.6
37.7 .93 271 74 20.8 41.3 .66 293 84 21.9
35.9 .94 305 77 21.9 39.3 .67 329 87 23.1
32.9 .94 336 80 23.1 36.0 .67 363 91 24.3

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor ambient and 80 0 F Dry Bulb (67 0 F Wet Bulb) indoor temperature at rated airflow.

Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:
FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No filter)

CFM @ 208V – Dry Coil  (No filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

   –   –   –   –
870 1090 1330 1585
860 1080 1300 1530
850 1055 1260 1480
840 1030 1220 1425
825 1000 1170 1365
805 960 1120 1300

PGAA42C1K

1/3 PSC
1.4/13.57
1/3000
5/370

Copeland (Scroll)
19.9 / 107
35/440
NAMA001SC

 

208/230–1–60
31.8
No. 8 / 70’
40
50
–  –  –  –

Nat

60

47

HW

Snap

3.5

44

.018

30–60

HSP

TIME

160

.58

   – – – –
1070 1295 1490 1645
1055 1270 1440 1580
1040 1235 1385 1515
1020 1195 1330 1450
990 1145 1270 1385
955 1095 1210 1315

82

1067935
9–22–94
AH–1

65
75
85
95 
105
115

3/4 PSC
5.6/12.8
4/1645
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

PSIG.
Disch.
(Head)

PSIG.
Disch.
(Head)

Blower Performance Data
(Add 0.05 In. W.C. for wet coil)

Internal 1400 .20

40.3 .87 188 64 17.2 44.1 .61 203 72 18.1
39.4 .89 210 67 18.4 43.1 .63 227 76 19.4
38.7 .91 239 70 19.6 42.4 .65 258 80 20.6
37.7 .93 271 74 20.8 41.3 .66 293 84 21.9
35.9 .94 305 77 21.9 39.3 .67 329 87 23.1
32.9 .94 336 80 23.1 36.0 .67 363 91 24.3

Rated CFM ESP Wet.

Model or Style No.

Specifications Performance Data: 80 0 D.B. Indoor

Low Wet Bulb  (63 0) High Wet Bulb (69 0)

Coil –

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor ambient and 80 0 F Dry Bulb (67 0 F Wet Bulb) indoor temperature at rated airflow.

Electrical:
Voltage/Cycles/Phase
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

Amb.
Outd

Sens.
Total
Ratio

Appx.
MBTUH

PSIG.
Suct.

Unit 
Amp.

See Installation Instructions

 

65
75
85
95 
105
115

Heating Performance Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (No filter)

CFM @ 208V – Dry Coil (No filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

   –   –   –   –
870 1090 1330 1585
860 1080 1300 1530
850 1055 1260 1480
840 1030 1220 1425
825 1000 1170 1365
805 960 1120 1300

PGAA42E1K

1/3 PSC
1.4/13.57
1/3000
5/370

Copeland (Scroll)
19.9 / 107
35/440
NAMA001SC

 

208/230–1–60
31.8
No. 8 / 70’
40
50
–  –  –  –

Nat

115/95

90/75

HW

Snap

3.5

43/46

.018

45–75

HSP

TIME

135

.58

   – – – –
1070 1295 1490 1645
1055 1270 1440 1580
1040 1235 1385 1515
1020 1195 1330 1450
990 1145 1270 1385
955 1095 1210 1315

82

1067936
9–22–94
AH–1

65
75
85
95 
105
115

3/4 PSC
5.6/12.8
4/1645
15/370

COND. EVAP.

16 cu in / 11oz
30 sq in

PSIG.
Disch.
(Head)

PSIG.
Disch.
(Head)

Blower Performance Data
(Add 0.05 In. W.C. for wet coil)



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO
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7HFKQLFDO 6HUYLFH 'DWD 6KHHWV ������� 	 �������

Style No: PGAD42D1K 1400 Outdoor Ambient Temperature - Degrees F. Dry Bulb

 Voltage 208 / 230 Gas Type NAT 1400 75 85 95 105 115

 Phase 1  Std Input 90 1400 Entering Indoor Temperature - Degrees F. Wet Bulb

 Ampacity 31  Low Fire Input 75 IDB 1400 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  8 / 72  Std Output 71 MBh 38.6 40.0 43.8 - 37.6 39.0 42.8 - 36.7 38.1 41.7 - 34.9 36.2 39.6 - 32.3 33.5 36.7 -

 Delay Fuse 40  Low Fire Output 60 S/T 0.76 0.64 0.44 - 0.78 0.65 0.45 - 0.81 0.68 0.47 - 0.84 0.70 0.49 - 0.85 0.71 0.49 -

 Max. Fuse 50  Gas Valve (HSP) HW 70 AMPS 16.1 16.4 16.8 - 17.2 17.5 18.0 - 18.2 18.5 19.0 - 19.1 19.5 20.1 - 20.1 20.5 21.1 -

 Compressor COPELAND  Regulation SNAP HI PR 165 178 188 - 188 202 213 - 214 230 243 - 241 259 273 - 266 286 302 -

 RLA 19.9  Manifold Press 3.5 LO PR 66 71 77 - 69 73 80 - 73 77 84 - 76 81 88 - 79 84 91 -

 LRA 107  Std orifice 43 MBh 39.2 40.4 43.7 46.9 38.3 39.4 42.7 45.8 37.4 38.5 41.6 44.7 35.5 36.5 39.5 42.4 32.9 33.8 36.6 39.3

 Cap MFD/V 40 / 440  Low Fire Orifice 46 S/T 0.87 0.78 0.59 0.38 0.89 0.80 0.60 0.39 0.92 0.82 0.62 0.40 0.95 0.85 0.65 0.42 0.96 0.86 0.65 0.42

 CC Heater  Pilot Orifice 0.018 75 AMPS 16.2 16.5 16.9 17.5 17.3 17.7 18.1 18.7 18.3 18.7 19.2 19.8 19.3 19.7 20.2 20.9 20.2 20.6 21.2 21.9

 Start Kit NAMA001SC  Temp Rise 30 - 60 HI PR 167 179 190 198 190 204 216 225 216 233 246 256 243 262 276 288 269 289 305 318

 Cond & Evap Cond Evap  Ignition Type HSP LO PR 67 71 78 83 70 74 81 86 73 78 85 91 77 82 89 95 79 85 92 98

 Type Fan Blower  Fan   On/Off TIME MBh 39.9 40.8 43.6 46.6 39.0 39.8 42.5 45.5 38.0 38.8 41.5 44.4 36.1 36.9 39.4 42.1 33.5 34.2 36.5 39.0

 Size 22 DD10-9  Limit Set Max 135 S/T 0.95 0.89 0.73 0.54 0.98 0.92 0.75 0.56 1.00 0.95 0.77 0.58 1.00 0.98 0.80 0.60 1.00 0.99 0.81 0.60

 Motor-HP   1/2   1/2  Heat Antic 0.58 80 AMPS 16.3 16.6 17.1 17.6 17.4 17.8 18.3 18.9 18.4 18.8 19.3 19.9 19.4 19.8 20.4 21.0 20.4 20.8 21.4 22.1

 Type PSC PSC HI PR 168 181 191 200 192 206 218 227 218 235 248 259 246 264 279 291 271 292 308 322

 FLA 1.8 4.4 LO PR 68 72 79 84 70 75 82 87 74 79 86 92 78 83 90 96 80 85 93 99

 LRA 6 8.6 MBh 40.6 41.4 43.4 46.3 39.6 40.4 42.3 45.2 38.7 39.4 41.3 44.1 36.7 37.5 39.2 41.9 34.0 34.7 36.3 38.8

 RPM 1145 1125 S/T 1.00 0.96 0.87 0.71 1.00 0.99 0.89 0.72 1.00 1.00 0.92 0.75 1.00 1.00 0.96 0.78 1.00 1.00 0.96 0.78

 Cap MFD/V 7.5/440 15/370 85 AMPS 16.4 16.7 17.2 17.7 17.6 17.9 18.4 19.0 18.6 19.0 19.5 20.1 19.6 20.0 20.5 21.2 20.5 21.0 21.6 22.3

 PTCR HI PR 170 183 193 202 194 208 220 229 220 237 250 261 248 267 282 294 274 295 311 325

 Hi Press LO PR 69 73 80 85 71 76 83 88 75 80 87 93 78 83 91 97 81 86 94 100

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column)

 (No Lines)* 180 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 1925 1860 1795 1725 1650 1570 1485 HI 1805 1755 1700 1640 1575 1500 1415

 Liquid/Chg 16 Cu In / 11 oz MD HI 1785 1735 1680 1620 1560 1485 1405 MD HI 1610 1580 1540 1495 1440 1375 1300

 Suction 30 Sq In MD LO 1570 1540 1505 1465 1415 1380 1280 MD LO 1385 1355 1330 1300 1265 1215 1155

 Unit Weight 580 LO 1485 1460 1430 1395 1345 1290 1225 LO 1270 1265 1250 1225 1190 1140 1085 1067958

Style No: PGAD42E1K 1400 Outdoor Ambient Temperature - Degrees F. Dry Bulb

 Voltage 208 / 230 Gas Type NAT 1400 75 85 95 105 115

 Phase 1  Std Input 115 1400 Entering Indoor Temperature - Degrees F. Wet Bulb

 Ampacity 31  Low Fire Input 95 IDB 1400 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  8 / 72  Std Output 90 MBh 38.6 40.0 43.8 - 37.6 39.0 42.8 - 36.7 38.1 41.7 - 34.9 36.2 39.6 - 32.3 33.5 36.7 -

 Delay Fuse 40  Low Fire Output 75 S/T 0.76 0.64 0.44 - 0.78 0.65 0.45 - 0.81 0.68 0.47 - 0.84 0.70 0.49 - 0.85 0.71 0.49 -

 Max. Fuse 50  Gas Valve (HSP) HW 70 AMPS 16.1 16.4 16.8 - 17.2 17.5 18.0 - 18.2 18.5 19.0 - 19.1 19.5 20.1 - 20.1 20.5 21.1 -

 Compressor COPELAND  Regulation SNAP HI PR 165 178 188 - 188 202 213 - 214 230 243 - 241 259 273 - 266 286 302 -

 RLA 19.9  Manifold Press 3.5 LO PR 66 71 77 - 69 73 80 - 73 77 84 - 76 81 88 - 79 84 91 -

 LRA 107  Std orifice 43 MBh 39.2 40.4 43.7 46.9 38.3 39.4 42.7 45.8 37.4 38.5 41.6 44.7 35.5 36.5 39.5 42.4 32.9 33.8 36.6 39.3

 Cap MFD/V 40 / 440  Low Fire Orifice 46 S/T 0.87 0.78 0.59 0.38 0.89 0.80 0.60 0.39 0.92 0.82 0.62 0.40 0.95 0.85 0.65 0.42 0.96 0.86 0.65 0.42

 CC Heater  Pilot Orifice 0.018 75 AMPS 16.2 16.5 16.9 17.5 17.3 17.7 18.1 18.7 18.3 18.7 19.2 19.8 19.3 19.7 20.2 20.9 20.2 20.6 21.2 21.9

 Start Kit NAMA001SC  Temp Rise 35 - 65 HI PR 167 179 190 198 190 204 216 225 216 233 246 256 243 262 276 288 269 289 305 318

 Cond & Evap Cond Evap  Ignition Type HSP LO PR 67 71 78 83 70 74 81 86 73 78 85 91 77 82 89 95 79 85 92 98

 Type Fan Blower  Fan   On/Off TIME MBh 39.9 40.8 43.6 46.6 39.0 39.8 42.5 45.5 38.0 38.8 41.5 44.4 36.1 36.9 39.4 42.1 33.5 34.2 36.5 39.0

 Size 22 DD10-9  Limit Set Max 140 S/T 0.95 0.89 0.73 0.54 0.98 0.92 0.75 0.56 1.00 0.95 0.77 0.58 1.00 0.98 0.80 0.60 1.00 0.99 0.81 0.60

 Motor-HP   1/2   1/2  Heat Antic 0.58 80 AMPS 16.3 16.6 17.1 17.6 17.4 17.8 18.3 18.9 18.4 18.8 19.3 19.9 19.4 19.8 20.4 21.0 20.4 20.8 21.4 22.1

 Type PSC PSC HI PR 168 181 191 200 192 206 218 227 218 235 248 259 246 264 279 291 271 292 308 322

 FLA 1.8 4.4 LO PR 68 72 79 84 70 75 82 87 74 79 86 92 78 83 90 96 80 85 93 99

 LRA 6 8.6 MBh 40.6 41.4 43.4 46.3 39.6 40.4 42.3 45.2 38.7 39.4 41.3 44.1 36.7 37.5 39.2 41.9 34.0 34.7 36.3 38.8

 RPM 1145 1125 S/T 1.00 0.96 0.87 0.71 1.00 0.99 0.89 0.72 1.00 1.00 0.92 0.75 1.00 1.00 0.96 0.78 1.00 1.00 0.96 0.78

 Cap MFD/V 7.5/440 15/370 85 AMPS 16.4 16.7 17.2 17.7 17.6 17.9 18.4 19.0 18.6 19.0 19.5 20.1 19.6 20.0 20.5 21.2 20.5 21.0 21.6 22.3

 PTCR HI PR 170 183 193 202 194 208 220 229 220 237 250 261 248 267 282 294 274 295 311 325

 Hi Press LO PR 69 73 80 85 71 76 83 88 75 80 87 93 78 83 91 97 81 86 94 100

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column)

 (No Lines)* 180 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 1925 1860 1795 1725 1650 1570 1485 HI 1805 1755 1700 1640 1575 1500 1415

 Liquid/Chg 16 Cu In / 11 oz MD HI 1785 1735 1680 1620 1560 1485 1405 MD HI 1610 1580 1540 1495 1440 1375 1300

 Suction 30 Sq In MD LO 1570 1540 1505 1465 1415 1380 1280 MD LO 1385 1355 1330 1300 1265 1215 1155

 Unit Weight 580 LO 1485 1460 1430 1395 1345 1290 1225 LO 1270 1265 1250 1225 1190 1140 1085 1067959
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Style No: PGAD47D1K 1650 Outdoor Ambient Temperature - Degrees F. Dry Bulb

 Voltage 208 / 230 Gas Type NAT 1650 75 85 95 105 115

 Phase 1  Std Input 90 1650 Entering Indoor Temperature - Degrees F. Wet Bulb

 Ampacity 35.8  Low Fire Input 75 IDB 1650 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  8 / 61  Std Output 71 MBh 44.6 46.2 50.7 - 43.5 45.1 49.4 - 42.5 44.0 48.2 - 40.4 41.8 45.8 - 37.4 38.7 42.5 -

 Delay Fuse 45  Low Fire Output 60 S/T 0.77 0.65 0.45 - 0.79 0.66 0.46 - 0.82 0.68 0.47 - 0.85 0.71 0.49 - 0.86 0.72 0.50 -

 Max. Fuse 50  Gas Valve (HSP) HW 70 AMPS 17.9 18.3 18.8 - 19.2 19.6 20.1 - 20.3 20.7 21.3 - 21.4 21.8 22.5 - 22.5 22.9 23.6 -

 Compressor COPELAND  Regulation SNAP HI PR 178 192 203 - 203 218 231 - 231 249 263 - 260 280 295 - 287 309 326 -

 RLA 23.7  Manifold Press 3.5 LO PR 65 69 75 - 67 72 78 - 71 75 82 - 74 79 86 - 77 82 89 -

 LRA 129  Std orifice 43 MBh 45.4 46.7 50.6 54.3 44.3 45.6 49.3 53.0 43.2 44.5 48.1 51.7 41.0 42.3 45.7 49.1 38.0 39.1 42.4 45.5

 Cap MFD/V 60 / 440  Low Fire Orifice 46 S/T 0.88 0.79 0.60 0.38 0.90 0.81 0.61 0.39 0.93 0.83 0.63 0.41 0.97 0.86 0.65 0.42 0.98 0.87 0.66 0.42

 CC Heater  Pilot Orifice 0.018 75 AMPS 18.1 18.4 18.9 19.5 19.3 19.7 20.3 20.9 20.5 20.9 21.5 22.1 21.6 22.0 22.6 23.4 22.6 23.1 23.8 24.6

 Start Kit NAMA001SC  Temp Rise 30 - 60 HI PR 180 194 205 214 205 221 233 243 233 251 265 277 263 283 298 311 290 312 330 344

 Cond & Evap Cond Evap  Ignition Type HSP LO PR 66 70 76 81 68 73 79 84 72 76 83 89 75 80 87 93 78 83 90 96

 Type Fan Blower  Fan   On/Off TIME MBh 46.2 47.2 50.4 53.9 45.1 46.1 49.2 52.6 44.0 44.9 48.0 51.3 41.8 42.7 45.6 48.7 38.7 39.5 42.2 45.2

 Size 22 DD10-9  Limit Set Max 135 S/T 0.97 0.91 0.74 0.55 0.99 0.93 0.76 0.56 1.00 0.96 0.78 0.58 1.00 0.99 0.81 0.61 1.00 1.00 0.82 0.61

 Motor-HP   1/2   1/2  Heat Antic 0.58 80 AMPS 18.2 18.6 19.1 19.7 19.5 19.9 20.4 21.1 20.6 21.0 21.6 22.3 21.7 22.2 22.8 23.6 22.8 23.3 24.0 24.8

 Type PSC PSC HI PR 182 196 207 216 207 223 235 245 236 254 268 280 265 286 302 314 293 315 333 347

 FLA 1.8 4.4 LO PR 66 70 77 82 69 73 80 85 72 77 84 89 76 81 88 94 78 83 91 97

 LRA 6 8.6 MBh 47.0 47.9 50.1 53.5 45.9 46.7 49.0 52.2 44.7 45.6 47.8 51.0 42.5 43.3 45.4 48.4 39.4 40.1 42.0 44.8

 RPM 1145 1125 S/T 1.00 0.98 0.88 0.72 1.00 1.00 0.90 0.73 1.00 1.00 0.93 0.76 1.00 1.00 0.97 0.79 1.00 1.00 0.98 0.79

 Cap MFD/V 7.5/440 15/370 85 AMPS 18.3 18.7 19.2 19.8 19.6 20.0 20.6 21.3 20.8 21.2 21.8 22.5 21.9 22.4 23.0 23.8 23.0 23.5 24.2 25.0

 PTCR HI PR 184 198 209 218 209 225 238 248 238 256 271 282 268 288 305 318 296 319 336 351

 Hi Press LO PR 67 71 78 83 70 74 81 86 73 78 85 90 77 81 89 95 79 84 92 98

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column)

 (No Lines)* 215 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 1925 1860 1795 1725 1650 1570 1485 HI 1805 1755 1700 1640 1575 1500 1415

 Liquid/Chg 30 Cu In / 17 oz MD HI 1785 1735 1680 1620 1560 1485 1405 MD HI 1610 1580 1540 1495 1440 1375 1300

 Suction 30 Sq In MD LO 1570 1540 1505 1465 1415 1380 1280 MD LO 1385 1355 1330 1300 1265 1215 1155

 Unit Weight 600 LO 1485 1460 1430 1395 1345 1290 1225 LO 1270 1265 1250 1225 1190 1140 1085 1067963

Style No: PGAD47F1K 1650 Outdoor Ambient Temperature - Degrees F. Dry Bulb

 Voltage 208 / 230 Gas Type NAT 1650 75 85 95 105 115

 Phase 1  Std Input 135 / 110 1650 Entering Indoor Temperature - Degrees F. Wet Bulb

 Ampacity 36  Low Fire Input 110 IDB 1650 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  8 / 61  Std Output 106 MBh 44.6 46.2 50.7 - 43.5 45.1 49.4 - 42.5 44.0 48.2 - 40.4 41.8 45.8 - 37.4 38.7 42.5 -

 Delay Fuse 45  Low Fire Output 87 S/T 0.77 0.65 0.45 - 0.79 0.66 0.46 - 0.82 0.68 0.47 - 0.85 0.71 0.49 - 0.86 0.72 0.50 -

 Max. Fuse 50  Gas Valve (HSP) HW 70 AMPS 17.9 18.3 18.8 - 19.2 19.6 20.1 - 20.3 20.7 21.3 - 21.4 21.8 22.5 - 22.5 22.9 23.6 -

 Compressor COPELAND  Regulation SNAP HI PR 178 192 203 - 203 218 231 - 231 249 263 - 260 280 295 - 287 309 326 -

 RLA 23.7  Manifold Press 3.5 LO PR 65 69 75 - 67 72 78 - 71 75 82 - 74 79 86 - 77 82 89 -

 LRA 129  Std orifice 43 MBh 45.4 46.7 50.6 54.3 44.3 45.6 49.3 53.0 43.2 44.5 48.1 51.7 41.0 42.3 45.7 49.1 38.0 39.1 42.4 45.5

 Cap MFD/V 60 / 440  Low Fire Orifice 46 S/T 0.88 0.79 0.60 0.38 0.90 0.81 0.61 0.39 0.93 0.83 0.63 0.41 0.97 0.86 0.65 0.42 0.98 0.87 0.66 0.42

 CC Heater  Pilot Orifice 0.018 75 AMPS 18.1 18.4 18.9 19.5 19.3 19.7 20.3 20.9 20.5 20.9 21.5 22.1 21.6 22.0 22.6 23.4 22.6 23.1 23.8 24.6

 Start Kit NAMA001SC  Temp Rise 35 - 65 HI PR 180 194 205 214 205 221 233 243 233 251 265 277 263 283 298 311 290 312 330 344

 Cond & Evap Cond Evap  Ignition Type HSP LO PR 66 70 76 81 68 73 79 84 72 76 83 89 75 80 87 93 78 83 90 96

 Type Fan Blower  Fan   On/Off TIME MBh 46.2 47.2 50.4 53.9 45.1 46.1 49.2 52.6 44.0 44.9 48.0 51.3 41.8 42.7 45.6 48.7 38.7 39.5 42.2 45.2

 Size 22 DD11-11  Limit Set Max 135 S/T 0.97 0.91 0.74 0.55 0.99 0.93 0.76 0.56 1.00 0.96 0.78 0.58 1.00 0.99 0.81 0.61 1.00 1.00 0.82 0.61

 Motor-HP   1/2  1  Heat Antic 0.58 80 AMPS 18.2 18.6 19.1 19.7 19.5 19.9 20.4 21.1 20.6 21.0 21.6 22.3 21.7 22.2 22.8 23.6 22.8 23.3 24.0 24.8

 Type PSC PSC HI PR 182 196 207 216 207 223 235 245 236 254 268 280 265 286 302 314 293 315 333 347

 FLA 1.8 4.6 LO PR 66 70 77 82 69 73 80 85 72 77 84 89 76 81 88 94 78 83 91 97

 LRA 6 7.9 MBh 47.0 47.9 50.1 53.5 45.9 46.7 49.0 52.2 44.7 45.6 47.8 51.0 42.5 43.3 45.4 48.4 39.4 40.1 42.0 44.8

 RPM 1145 1125 S/T 1.00 0.98 0.88 0.72 1.00 1.00 0.90 0.73 1.00 1.00 0.93 0.76 1.00 1.00 0.97 0.79 1.00 1.00 0.98 0.79

 Cap MFD/V 7.5/440 15/370 85 AMPS 18.3 18.7 19.2 19.8 19.6 20.0 20.6 21.3 20.8 21.2 21.8 22.5 21.9 22.4 23.0 23.8 23.0 23.5 24.2 25.0

 PTCR HI PR 184 198 209 218 209 225 238 248 238 256 271 282 268 288 305 318 296 319 336 351

 Hi Press LO PR 67 71 78 83 70 74 81 86 73 78 85 90 77 81 89 95 79 84 92 98

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column)

 (No Lines)* 215 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 2260 2185 2125 2065 2010 1950 1875 HI 2025 1995 1960 1915 1870 1810 1745

 Liquid/Chg 30 Cu In / 17 oz MD HI 1830 1805 1775 1735 1690 1635 1580 MD HI 1560 1545 1530 1505 1475 1435 1390

 Suction 30 Sq In MD LO  -  -  -  -  -  -  - MD LO  -  -  -  -  -  -  - 

 Unit Weight 610 LO 1700 1685 1660 1625 1585 1540 1485 LO 1445 1430 1415 1390 1355 1320 1275 1067964
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Style No: PGAD60E1K 1800 Outdoor Ambient Temperature - Degrees F. Dry Bulb

 Voltage 208 / 230 Gas Type NAT 1800 75 85 95 105 115

 Phase 1  Std Input 115 1800 Entering Indoor Temperature - Degrees F. Wet Bulb

 Ampacity 42.9  Low Fire Input 95 IDB 1800 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  6 / 76  Std Output 91 MBh 54.4 56.3 61.7 - 53.1 55.0 60.3 - 51.8 53.7 58.8 - 49.2 51.0 55.9 - 45.6 47.2 51.7 -

 Delay Fuse 60  Low Fire Output 75 S/T 0.72 0.61 0.42 - 0.74 0.62 0.43 - 0.77 0.64 0.44 - 0.80 0.66 0.46 - 0.80 0.67 0.46 -

 Max. Fuse 70  Gas Valve (HSP) HW 70 AMPS 22.5 22.9 23.6 - 24.1 24.6 25.3 - 25.5 26.1 26.8 - 26.9 27.5 28.3 - 28.3 29.0 29.8 -

 Compressor COPELAND  Regulation SNAP HI PR 186 201 212 - 212 228 241 - 241 260 274 - 272 292 309 - 300 323 341 -

 RLA 28.8  Manifold Press 3.5 LO PR 65 69 75 - 67 71 78 - 70 75 82 - 74 79 86 - 76 81 89 -

 LRA 169  Std orifice 43 MBh 55.3 56.9 61.6 66.1 54.0 55.6 60.1 64.5 52.7 54.2 58.7 63.0 50.0 51.5 55.7 59.8 46.3 47.7 51.6 55.4

 Cap MFD/V 80 / 440  Low Fire Orifice 46 S/T 0.82 0.74 0.56 0.36 0.84 0.76 0.57 0.37 0.87 0.78 0.59 0.38 0.90 0.81 0.61 0.39 0.91 0.82 0.62 0.40

 CC Heater  Pilot Orifice 0.018 75 AMPS 22.6 23.1 23.7 24.5 24.3 24.8 25.5 26.3 25.7 26.3 27.0 27.9 27.2 27.8 28.6 29.5 28.6 29.2 30.1 31.1

 Start Kit NAMA001SC  Temp Rise 30 - 60 HI PR 188 203 214 223 214 230 243 254 244 263 277 289 274 295 312 325 303 326 345 359

 Cond & Evap Cond Evap  Ignition Type HSP LO PR 65 69 76 81 68 72 79 84 71 76 83 88 75 79 87 92 77 82 90 95

 Type Fan Blower  Fan   On/Off TIME MBh 56.3 57.5 61.4 65.7 54.9 56.1 60.0 64.1 53.6 54.8 58.5 62.5 50.9 52.0 55.6 59.4 47.2 48.2 51.5 55.0

 Size 22 DD11-11  Limit Set Max 135 S/T 0.90 0.85 0.69 0.52 0.93 0.87 0.71 0.53 0.96 0.90 0.73 0.55 0.99 0.93 0.76 0.57 1.00 0.94 0.76 0.57

 Motor-HP   1/2  1  Heat Antic 0.58 80 AMPS 22.8 23.3 23.9 24.7 24.5 25.0 25.7 26.6 25.9 26.5 27.3 28.2 27.4 28.0 28.8 29.8 28.8 29.4 30.3 31.4

 Type PSC PSC HI PR 190 205 216 225 216 233 246 256 246 265 280 292 277 298 315 329 306 330 348 363

 FLA 1.8 5 LO PR 66 70 76 81 68 73 79 85 72 76 84 89 75 80 88 93 78 83 91 96

 LRA 6 8.6 MBh 57.2 58.4 61.1 65.2 55.9 57.0 59.7 63.7 54.5 55.6 58.2 62.1 51.8 52.8 55.3 59.0 48.0 48.9 51.2 54.6

 RPM 1145 1140 S/T 0.95 0.91 0.82 0.67 0.97 0.94 0.85 0.69 1.00 0.97 0.87 0.71 1.00 1.00 0.91 0.74 1.00 1.00 0.91 0.74

 Cap MFD/V 7.5/440 20/370 85 AMPS 23.0 23.5 24.1 24.9 24.7 25.2 25.9 26.8 26.1 26.7 27.5 28.4 27.6 28.2 29.0 30.0 29.1 29.7 30.6 31.6

 PTCR HI PR 192 207 218 228 219 235 248 259 249 268 283 295 280 301 318 332 309 333 352 367

 Hi Press LO PR 67 71 77 82 69 74 80 86 73 77 84 90 76 81 88 94 79 84 91 97

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column)

 (No Lines)* 215 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 2300 2250 2190 2125 2060 1990 1915 HI 2110 2065 2020 1975 1925 1860 1790

 Liquid/Chg 30 Cu In / 17 oz MD HI 2130 2090 2045 1995 1875 1805 1580 MD HI 1880 1855 1825 1790 1750 1695 1635

 Suction 30 Sq In MD LO 1670 1650 1630 1600 1565 1525 1475 MD LO 1405 1390 1375 1355 1330 1295 1250

 Unit Weight 625 LO 1330 1315 1300 1280 1255 1225 1185 LO 1110 1100 1080 1060 1035 1000 950 1067965

Style No: PGAD60G1K 1800 Outdoor Ambient Temperature - Degrees F. Dry Bulb

 Voltage 208 / 230 Gas Type NAT 1800 75 85 95 105 115

 Phase 1  Std Input 150 1800 Entering Indoor Temperature - Degrees F. Wet Bulb

 Ampacity 43.9  Low Fire Input 130 IDB 1800 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71 59 63 67 71

 Wire Ga/Ft  6 / 76  Std Output 119 MBh 54.4 56.3 61.7 - 53.1 55.0 60.3 - 51.8 53.7 58.8 - 49.2 51.0 55.9 - 45.6 47.2 51.7 -

 Delay Fuse 60  Low Fire Output 102 S/T 0.72 0.61 0.42 - 0.74 0.62 0.43 - 0.77 0.64 0.44 - 0.80 0.66 0.46 - 0.80 0.67 0.46 -

 Max. Fuse 70  Gas Valve (HSP) HW 70 AMPS 22.5 22.9 23.6 - 24.1 24.6 25.3 - 25.5 26.1 26.8 - 26.9 27.5 28.3 - 28.3 29.0 29.8 -

 Compressor COPELAND  Regulation SNAP HI PR 186 201 212 - 212 228 241 - 241 260 274 - 272 292 309 - 300 323 341 -

 RLA 28.8  Manifold Press 3.5 LO PR 65 69 75 - 67 71 78 - 70 75 82 - 74 79 86 - 76 81 89 -

 LRA 169  Std orifice 43 MBh 55.3 56.9 61.6 66.1 54.0 55.6 60.1 64.5 52.7 54.2 58.7 63.0 50.0 51.5 55.7 59.8 46.3 47.7 51.6 55.4

 Cap MFD/V 80 / 440  Low Fire Orifice 46 S/T 0.82 0.74 0.56 0.36 0.84 0.76 0.57 0.37 0.87 0.78 0.59 0.38 0.90 0.81 0.61 0.39 0.91 0.82 0.62 0.40

 CC Heater  Pilot Orifice 0.018 75 AMPS 22.6 23.1 23.7 24.5 24.3 24.8 25.5 26.3 25.7 26.3 27.0 27.9 27.2 27.8 28.6 29.5 28.6 29.2 30.1 31.1

 Start Kit NAMA001SC  Temp Rise 35 - 65 HI PR 188 203 214 223 214 230 243 254 244 263 277 289 274 295 312 325 303 326 345 359

 Cond & Evap Cond Evap  Ignition Type HSP LO PR 65 69 76 81 68 72 79 84 71 76 83 88 75 79 87 92 77 82 90 95

 Type Fan Blower  Fan   On/Off TIME MBh 56.3 57.5 61.4 65.7 54.9 56.1 60.0 64.1 53.6 54.8 58.5 62.5 50.9 52.0 55.6 59.4 47.2 48.2 51.5 55.0

 Size 22 DD11-11  Limit Set Max 130 S/T 0.90 0.85 0.69 0.52 0.93 0.87 0.71 0.53 0.96 0.90 0.73 0.55 0.99 0.93 0.76 0.57 1.00 0.94 0.76 0.57

 Motor-HP   1/2  1  Heat Antic 0.58 80 AMPS 22.8 23.3 23.9 24.7 24.5 25.0 25.7 26.6 25.9 26.5 27.3 28.2 27.4 28.0 28.8 29.8 28.8 29.4 30.3 31.4

 Type PSC PSC HI PR 190 205 216 225 216 233 246 256 246 265 280 292 277 298 315 329 306 330 348 363

 FLA 1.8 6 LO PR 66 70 76 81 68 73 79 85 72 76 84 89 75 80 88 93 78 83 91 96

 LRA 6 15.1 MBh 57.2 58.4 61.1 65.2 55.9 57.0 59.7 63.7 54.5 55.6 58.2 62.1 51.8 52.8 55.3 59.0 48.0 48.9 51.2 54.6

 RPM 1145 1140 S/T 0.95 0.91 0.82 0.67 0.97 0.94 0.85 0.69 1.00 0.97 0.87 0.71 1.00 1.00 0.91 0.74 1.00 1.00 0.91 0.74

 Cap MFD/V 7.5/440 20/370 85 AMPS 23.0 23.5 24.1 24.9 24.7 25.2 25.9 26.8 26.1 26.7 27.5 28.4 27.6 28.2 29.0 30.0 29.1 29.7 30.6 31.6

 PTCR HI PR 192 207 218 228 219 235 248 259 249 268 283 295 280 301 318 332 309 333 352 367

 Hi Press LO PR 67 71 77 82 69 74 80 86 73 77 84 90 76 81 88 94 79 84 91 97

 Low Press Air Delivery in CFM - Dry Coil - No Filter   ( Add .05 static for Wet Coil)

 Operating Chg (R-22 Oz) 230 Volt External Static Press (Inch Water Column) 208 Volt External Static Press (Inch Water Column)

 (No Lines)* 215 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7 Speed Tap 0.1 0.2 0.3 0.4 0.5 0.6 0.7

 Service Driers HI 2470 2400 2325 2250 2170 2085 2000 HI 2380 2315 2250 2185 2105 2020 1940

 Liquid/Chg 30 Cu In / 17 oz MD HI 2395 2335 2270 2200 2125 2050 1965 MD HI 2310 2250 2185 2125 2060 1980 1905

 Suction 30 Sq In MD LO 2260 2205 2145 2080 2015 1940 1865 MD LO 2090 2045 1995 1945 1890 1820 1750

 Unit Weight 630 LO 2140 2095 2040 1985 1920 1855 1780 LO 1915 1885 1845 1805 1755 1700 1640 1067966
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48.3 0.86 183 61 20.2 52.9 0.60 198 70 21.3
47.3 0.88 205 64 21.6 51.7 0.62 221 74 22.8
46.5 0.90 233 68 23.0 50.8 0.64 251 77 24.3
45.3 0.92 265 71 24.4 49.5 0.65 286 81 25.8
43.1 0.93 297 74 25.8 47.2 0.66 321 84 27.2
39.4 0.93 328 77 27.2 43.2 0.66 354 87 28.7

Model or Style No.

Specifications

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor ambient and 80 0 F dry bulb (67 0 F wet bulb) indoor temperature at rated airflow.

Electrical:
Voltage–Phase–Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay/HACR Brkr. 
Max. Fuse
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Heating Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orfices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (no filter)

CFM @ 208V – Dry Coil (no filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1270 1385 1610 1805
1265 1355 1580 1755
1250 1330 1540 1700
1225 1300 1495 1640
1190 1265 1440 1575
1140 1215 1375 1500
1085 1155 1300 1415

PGAA47D1K

1/2 PSC
1.8 / 6.42
1 / 4500
7.5 / 440

Copeland (Scroll)
23.7 / 129
40 / 440
NAMA001SC

 

208/230–1–60
35.8
No. 6 / 97’
45
50
–  –  –
 

Nat

90 / 75

71 / 60

HW

Snap

3.5

43/46

.018

  30–60

HSP

TIME

135

.58

 1485 1570 1785 1925
1460 1540 1735 1860
1430 1505 1680 1795
1395 1465 1620 1725
1345 1415 1560 1650
1290 1350 1485 1570
1225 1280 1405 1485

124

1067984
9–22–94
AH–1

65
75
85
95 
105
115

1/2 PSC
4.4 / 7.80
4 / 1860
15 / 370

COND. EVAP.

30 cu in / 17oz
30 sq in

Internal 1600 .20Rated CFM ESP Wet.

Performance Data: 80 °F Dry Bulb Indoor

Low Wet Bulb  (63 °F) High Wet Bulb (69 °F)

Coil –

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Blower Perfomance Data
(Add 0.05 In. W.C. for wet coil)

48.3 0.86 183 61 20.2 52.9 0.60 198 70 21.3
47.3 0.88 205 64 21.6 51.7 0.62 221 74 22.8
45.6 0.90 233 68 23.0 50.8 0.64 251 77 24.3
45.3 0.92 265 71 24.4 49.5 0.65 286 81 25.8
43.1 0.93 297 74 25.8 47.2 0.66 321 84 27.2
39.4 0.93 328 77 27.2 43.2 0.66 354 87 28.7

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor ambient and 80 0 F dry bulb (67 0 F wet bulb) indoor temperature at rated airflow.

Model or Style No.

Specifications

Electrical:
Voltage–Phase–Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay/HACR Brk. 
Max. Fuse Size
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Heating Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (no filter)

CFM @ 208V – Dry Coil (no filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1445 – – – 1560 2025
1430 – – – 1545 1995
1415 –  –  – 1530 1960
1390 – – – 1505 1915
1355 – –  – 1475 1870
1320 – – – 1435 1810
1275 – – – 1390 1745

PGAA47F1K

1/2 PSC
1.8 / 6.42
1 / 4500
7.5 / 440

Copeland (Scroll)
23.7 / 129
40 / 440
NAMA001SC

 

208/230–1–60
36.0
No. 6 / 97’
45
50
–  –  –  –
 

Nat

135 / 110

106 / 87

HW

Snap

3.5

43/46

.018

  35–65

HSP

TIME

135

.58

 1700 – – – 1830 2260
1685 – – – 1805 2185
1660 – – – 1775 2125
1625 – – – 1735 2065
1585 – – – 1690 2010
1540 – – – 1635 1950
1485 – – – 1580 1875

124

1067985
9–22–94
AH–1

65
75
85
95 
105
115

1 PSC
4.6 / 7.90
3 / 2185
20 / 370

COND. EVAP.

30 cu in / 17oz
30 sq in

Internal 1600 .30Rated CFM ESP Wet.

Performance Data: 80 °F Dry Bulb Indoor

Low Wet Bulb  (63 °F) High Wet Bulb (69 °F)

Coil –

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Blower Performance Data
(add 0.05 In. W.C. for wet coil)
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Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor ambient and 80 0 F dry bulb (67 0 F wet bulb) indoor temperature at rated airflow.

59.9 0.86 197 63 25.2 65.5 0.60 213 72 26.5
58.6 0.88 221 67 27.0 64.1 0.62 238 76 28.4
57.6 0.90 251 70 28.7 63.0 0.64 271 80 30.3
56.1 0.92 285 73 30.5 61.4 0.65 308 84 32.1
53.5 0.93 321 76 32.2 58.5 0.66 346 87 33.9
48.9 0.93 354 79 33.9 53.5 0.66 382 90 35.7

Model or Style No.

Specifications

Electrical:
Voltage–Phase–Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay/HACR Brk.
Max. Fuse 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Heating Data

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (no filter)

CFM @ 208V – Dry Coil (no filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1110 1405 1880 2110
1100 1390 1855 2065
1080 1375 1825 2020
1060 1355 1790 1975
1035 1330 1750 1925
1000 1295 1695 1860
950 1250 1635 1790

PGAA60D1K

3 / 4 PSC
2.6 / 9.52
1 / 4500
10 / 440

Copeland (Scroll)
28.8 / 169
55/440
NAMA001SC

 

208/230–1–60
43.7
No. 6 / 70’
60
60
–  –  –  –
 

Nat

90 / 75

71 / 59

HW

Snap

3.5

43/46

.018

  33 / 60

HSP

TIME

135

.58

 1330 1670 2130 2300
1315 1650 2090 2250
1300 1630 2045 2190
1280 1600 1995 2125
1255 1565 1935 2060
1225 1525 1875 1990
1185 1475 1805 1915

122

1067986
9–22–94
AH–1

65
75
85
95 
105
115

1 PSC
5.0 / 8.75
4 / 2250
20 / 370

COND. EVAP.

30 cu in / 17oz
30 sq in

Internal 2000 .30Rated CFM ESP Wet.

Performance Data: 80 °F Dry Bulb Indoor

Low Wet Bulb  (63 °F) High Wet Bulb (69 °F)

Coil –

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Blower Performance Data
(add 0.05 In. W.C. for wet coil)

Model or Style No.

Specifications

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor ambient and 80 0 F dry bulb (67 0 F wet bulb) indoor temperature at rated airflow.

Electrical:
Voltage–Phase–Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (no filter)

CFM @ 208V – Dry Coil (no filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1915 2090 2310 2380
1885 2045 2250 2315
1845 1995 2185 2250
1805 1945 2125 2185
1755 1890 2060 2105
1700 1820 1980 2020
1640 1750 1905 1940

59.9 0.86 197 63 25.2 65.5 0.60 213 72 26.5
58.6 0.88 221 67 27.0 64.1 0.62 238 76 28.4
57.6 0.90 251 70 28.7 63.0 0.64 271 80 30.3
56.1 0.92 285 73 30.5 61.4 0.65 308 84 32.1
53.5 0.93 321 76 32.2 58.5 0.66 346 87 33.9
48.9 0.93 354 79 33.9 53.5 0.66 382 90 35.7

PGAA60G1K

3 / 4 PSC
2.6 / 9.52
1 / 4500
10 / 440

Copeland (Scroll)
28.8 / 169
55 / 440
NAMA001SC

 

208/230–1–60
44.7
No. 6 / 70’
60
60
–  –  –  –
 

Nat

150/130

119 / 102

HW

Snap

3.5

43/46

.018

  35–65

HSP

TIME

130

.58

 2140 2260 2395 2470
2095 2205 2335 2400
2040 2145 2270 2325
1985 2080 2200 2250
1920 2015 2125 2170
1855 1940 2050 2085
1780 1865 1965 2000

122

1067989
9–22–94
AH–1

65
75
85
95 
105
115

1 PSC
6.0 / 15.14
4 / 2400
20 / 440

COND. EVAP.

30 cu in / 17oz
30 sq in

Heating Data
Blower Performance Data

(Add 0.05 In. W.C. for wet coil)

Internal 2000 .30Rated CFM ESP Wet.

Performance Data: 80 °F Dry Bulb Indoor

Low Wet Bulb  (63 °F) High Wet Bulb (69 °F)

Coil –

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)
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Model or Style No.

Specifications

Note: Optimum operating charge will produce 15 0 – 250 F suction line superheat at compressor with 82 0 F
outdoor ambient and 80 0 F dry bulb (67 0 F wet bulb) indoor temperature at rated airflow.

Electrical:
Voltage–Phase–Hz
Branch Circuit Ampacity
Wire Size/Max. Ft.
Time Delay Fuse Size
Max. Fuse/HACR Brk. 
Boost Transformer

Fan Motor:
H.P./Type
FLA/LRA
Speeds/CFM
Cap. MFD/Volts

Compressor:

FLA/LRA
Run Cap. MFD./Volts
Acc. Start Kit

Service Driers:
Liquid/Charge
Suction

 Ref. Charge (R-22 Oz.)

Clearances

See Installation Instructions

 

65
75
85
95 
105
115

Gas Type

Input (MBTUH)

Output (MBTUH)

Gas Valve (HSP)

Regulation Type

Manifold Pressure

Orifices

Pilot Orfice Size

Temp. Rise 0F

Ignition Type

Fan Control (ON/OFF)

Limit Control (MAX)

Heat Anticipator

CFM @ 230V – Dry Coil (no filter)

CFM @ 208V – Dry Coil (no filter)
TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

E
xt

er
na

l S
ta

tic
 P

re
ss

ur
e

In
ch

es
 o

f W
. C

.

MED H

TAP LOW MED L HIGH
.10
.20
.30
.40
.50
.60
.70

MED H

 1915 2090 2310 2380
1885 2045 2250 2315
1845 1995 2185 2250
1805 1945 2125 2185
1755 1890 2060 2105
1700 1820 1980 2020
1640 1750 1905 1940

59.9 0.86 197 63 25.2 65.5 0.60 213 72 26.5
58.6 0.88 221 67 27.0 64.1 0.62 238 76 28.4
57.6 0.90 251 70 28.7 63.0 0.64 271 80 30.3
56.1 0.92 285 73 30.5 61.4 0.65 308 84 32.1
53.5 0.93 321 76 32.2 58.5 0.66 346 87 33.9
48.9 0.93 354 79 33.9 53.5 0.66 382 90 35.7

PGAA60G1K

3 / 4 PSC
2.6 / 9.52
1 / 4500
10 / 440

Copeland (Scroll)
28.8 / 169
55 / 440
NAMA001SC

 

208/230–1–60
44.7
No. 6 / 70’
60
60
–  –  –  –
 

Nat

150/130

119 / 102

HW

Snap

3.5

43/46

.018

  35–65

HSP

TIME

130

.58

 2140 2260 2395 2470
2095 2205 2335 2400
2040 2145 2270 2325
1985 2080 2200 2250
1920 2015 2125 2170
1855 1940 2050 2085
1780 1865 1965 2000

122

1067989
9–22–94
AH–1

65
75
85
95 
105
115

1 PSC
6.0 / 15.14
4 / 2400
20 / 440

COND. EVAP.

30 cu in / 17oz
30 sq in

Heating Data
Blower Performance Data

(Add 0.05 In. W.C. for wet coil)

Internal 2000 .30Rated CFM ESP Wet.

Performance Data: 80 °F Dry Bulb Indoor

Low Wet Bulb  (63 °F) High Wet Bulb (69 °F)

Coil –

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

Ambient
Outdoor

°F

Sens.
Total
Ratio

Approx.
MBTUH

PSIG.
Suct.

Unit 
Amps

 PSIG.
Liquid
(Head)
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208/230 VOLT - 1 Phase - 60 HZ  DIRECT DRIVE
MODELS PGMD 18G040 24G060 24G075 30G060 30G075 36G060 36G075 36G095

 TOTAL BTUH     (1) 18,000 24,000 24,000 30,000 30,000 34,200 34,200 34,200

COOLING  SENSIBLE BTUH 13,500 18,000 18,000 22,500 22,500 26,000 26,000 26,000

 LATENT BTUH 4,500 6,000 6,000 7,500 7,500 8,200 8,200 8,200

 SEER  (2) 10.05 10.05 10.05 10.05 10.05 10.05 10.05 10.05

INPUT OUTPUT AFUE CALIF
BTUH BTUH %   (2) CSE
40,000 31,000 80.0 75.2 X

GAS 60,000 47,000 80.0 76.8 X X X

HEATING 75,000 59,000 80.0 76.7 X X X

OPTION 90,000 71,000 80.0 75.8 (5) (5) (5)

95,000 73,000 80.0 76.7 X

115,000 90,000 80.0 75.2 (5)

 TEMPERATURE RISE 45-75 45-75 45-75 45-75 45-75 30 - 60 45-75 45-75

 TYPE GAS / STAGE NAT GAS / 1

 MIN / MAX VOLTAGE RANGE 197 / 253

 MIN. CIRCUIT AMPACITY 14.00 16.80 17.00 21.60 21.60 29.25 29.25 31.25

 RECOMD. OVER CURRENT DEVICE 20 25 25 35 35 45 45 45

COMPRESSOR  TYPE / QTY. RECIPROCATING / 1

 RLA 9.4 11.2 11.2 14.4 14.4 19.4 19.4 19.4

 FACE AREA SQ. FT. 3.56 3.56 3.56 3.56 3.56 3.56 3.56 3.56

EVAPORATOR  FINS PER INCH / NO. OF ROWS 14 / 2 14 / 3 14 / 3 15 / 3 15 / 3 14 / 4 14 / 4 14 / 3

COIL  COIL MATERIAL COPPER TUBE ALUMINUM FIN

 REFRIG. CONTROL CAPTUBE METERING DEVICE

 DIA. x WIDTH 10 x 6 10 x 6 10 x 8 10 x 8 10 x 8 11 x 8 11 x 8 11 x 9

EVAP. BLOWER DIRECT HP 1/8 1/4 1/3 1/3 1/3 1/2 1/2 3/4

AND MOTOR DRIVE TYPE PSC PSC PSC PSC PSC PSC PSC PSC

FLA     (3) 1.5 2.1 2.3 2.3 2.3 3.6 3.6 5.6

CONDENSER  FACE AREA SQ. FT. 8.35 8.35 8.35 11.47 11.47 11.47 11.47 11.47

COIL  FINS PER INCH / NO.OF ROWS 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1

 COIL MATERIAL COPPER TUBE /  ALUMINUM FIN

CONDENSER  DIA. (INCHES) 20 20 20 20 20 20 20 20

FAN  QUANTITY / NO. OF BLADES 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4

CONDENSER  HP 1/6 1/6 1/6 1/3 1/3 1/3 1/3 1/3

FAN  RPM 1145 1145 1145 1135 1135 1135 1135 1135

MOTOR  FLA     (3) 0.8 0.8 0.8 1.4 1.4 1.4 1.4 1.4

COND. DRAIN  SIZE - OD 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4

AIR    (4) RECOM.  PERM. 320 320 320 400 400 576 576 576

FILTER AREA/SQ. IN  DISPOS. 400 400 400 500 500 480 480 480

OPERATING 40,000 400

60,000 410 425 435

WEIGHT 75,000 410 425 435

(LBS) 95,000 435

REFRIG. CHARGE  R-22 /. OZ. 57 64 64 75 75 85 85 85

(1)  BASED ON 80  F DB, 67  F WB ON EVAPORATOR COIL, 95  F AMBIENT ON CONDENSER & 230 VOLT SUPPLY. (208V MULTIPLIER .98)

(2)  DOE PRESCRIBED TEST METHOD

(3)  NAME PLATE AMPS ARE BASED ON THE RATED SPEED LISTED. HIGHER OR LOWER AMP DRAW COULD OCCUR.

(4)  AIR FILTERS IN RETURN DUCT SUPPLIED BY CONTRACTOR FOR 2 THRU 3 1/2 TON. INTERNAL FILTER RACK LESS FILTER SUPPLIED ON 4 - 5 TON.

(5) ALTERNATE HEAT INPUT USING INPUT ADJUSTMENT KIT (FIELD INSTALLED ONLY) P. N. ZAXB023ILP.

CONTINUING ENGINEERING RESEARCH RESULTS IN STEADY IMPROVEMENT THEREFORE THESE SPECIFICATIONS ARE SUBJECT TO CHANGE

WITHOUT NOTICE. ALWAYS CONSULT EQUIPMENT NAMEPLATE FOR EXACT ELECTRICAL REQUIREMENTS.



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHW ��������%

MODELS PGMD 42G115 48G090 48G135 60G115 60G150
  TOTAL BTUH     (1) 40,000 46,000 46,000 58,500 58,500

COOLING   SENSIBLE BTUH 30,400 34,500 34,500 43,875 43,875

  LATENT BTUH 10,000 11,500 11,500 14,625 14,625

  SEER  (2) 10.05 10.05 10.05 10.05 10.05

INPUT OUTPUT AFUE CALIF
BTUH BTUH %   (2) CSE
75,000 60,000 80.0 76.2 (5)

90,000 71,000 80.0 75.8 X

GAS 95,000 75,000 80.0 75.2 (5)

HEATING 110,000 87,000 80.0 76.9 (6)

OPTION 115,000 90,000 80.0 77.0 X X

135,000 106,000 80.0 76.1 X (7)

150,000 119,000 80.0 75.7 X

 TEMPERATURE RISE 45-75 30-60 35-65 30-60 35-65

 TYPE GAS / STAGE NAT / 1

 MIN / MAX VOLTAGE RANGE 197 /253

 MIN. CIRCUIT AMPACITY 31.80 35.80 36.00 43.70 44.70

 RECOMD. OVER CURRENT DEVICE 50 50 50 70 70

COMPRESSOR  TYPE / QTY. SCROLL / 1

 RLA 19.9 23.7 23.7 34.0 35.1

 FACE AREA SQ. FT. 3.56 8.22 8.22 8.22 8.22

EVAPORATOR  FINS PER INCH / NO. OF ROWS 14 / 4 15 / 2 15 / 2 14 / 3 14 / 3

COIL  COIL MATERIAL COPPER TUBE / ALUMINUM FINS

 REFRIG. CONTROL CAPILLARY TUBE METERING DEVICE

 DIA. x WIDTH 11 x 9 10 x 9 11 x 11 11 x 11 11 x 11

EVAP.  BLOWER DIRECT HP 3/4 1/2 1.0 1.0 1.0

AND MOTOR DRIVE TYPE PSC PSC PSC PSC PSC

FLA     (3) 5.6 4.4 4.6 5.0 6.0

CONDENSER  FACE AREA SQ. FT. 11.47 17.2 17.2 17.2 17.2

COIL  FINS PER INCH / NO. OF ROWS 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1

 COIL MATERIAL COPPER TUBE / ALUMNUM FINS

CONDENSER  DIA. (INCHES) 20 22 22 22 22

FAN  QUANTITY / NO OF BLADES 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4

CONDENSER  HP 1/3 1/2 1/2 3/4 3/4

FAN  RPM 1135 1155 1155 1155 1155

MOTOR  FLA     (3) 1.4 1.8 1.8 2.6 2.6

COND. DRAIN  SIZE - OD 3/4 3/4 3/4 3/4 3/4

AIR    (4) RECOM.  PERM. 505 461 461 576 576

FILTER AREA/SQ. IN  DISPOS. 680 768 768 960 960

OPERATING 90,000 450 600

WEIGHT 115,000 625

(LBS.) 135,000 610

150,000 630

REFRIG. CHARGE  R-22 /. OZ. 82 129 129 122 122

(1) BASED ON 80   F. DB, 67   F. WB ON EVAPORATOR, 95   F. AMBIENT ON CONDENSER & 230VOLT 1 PHASE VOLT SUPPLY.(208V MULTIPLIER .98).

(2) DOE PRESCRIBED TEST METHOD.

(3) NAME PLATE AMPS ARE BASED ON THE RATED SPEED LISTED.HIGHER OR LOWER AMP DRAW COULD OCCUR.

(4) AIR FILTERS IN RETURN DUCT SUPPLIED BY CONTRACTOR FOR 2 THRU 3 1/2 TON. INTERNAL FILTER RACK LESS FILTER SUPPLIED ON 4 - 5 TON. 

(5) ALTERNATE HEAT INPUT USING ADJUSTMENT KIT ( FIELD INSTALLED ONLY). P.N. ZAXB023ILP

(6) ALTERNATE INPUT FOR PGME48G135 = 110,00 BTUH. (KIT NO. ZAXB023ILP)

(7) ALTERNATE INPUT FOR PGME60G150 = 130,000 BTUH. (KIT NO. ZAXB023ILP)

CONTINUING ENGINEERING RESEARCH RESULTS IN STEADY IMPROVEMENT THEREFORE THESE SPECIFICATIONS

ARE SUBJECT TO CHANGE WITHOUT NOTICE. ALWAYS CONSULT EQUIPMENT NAMEPLATE FOR EXACT ELECTRICAL REQUIREMENTS.



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHW ��������&

208/230 VOLT - 1 Phase - 60 HZ  DIRECT DRIVE

MODELS PGME 24G040 24G075 30G075 36G075 36G095

TOTAL BTUH     (1) 23,800 23,800 29,800 34,200 34,200

COOLING SENSIBLE BTUH 17,850 17,850 22,052 25,310 25,310

LATENT BTUH 5,950 5,950 7,748 8,892 8,892

SEER  (2) 12.05 12.05 12.05 12.05 12.05

INPUT OUTPUT AFUE CALIF

BTUH BTUH %   (2) CSE

40,000 31,000 80.0 74.8 X

GAS 75,000 59,000 80.0 76.7 X X X

HEATING 90,000 71,000 80.0 75.8 (5) (5) (5)

OPTION 95,000 73,000 80.0 76.7 X

115,000 90,000 80.0 75.2 (5)

TEMPERATURE RISE 30-60 45-75 45-75 45-75 45-75

TYPE GAS / STAGE NAT GAS / 1

MIN / MAX VOLTAGE RANGE 197 / 253

MIN. CIRCUIT AMPACITY 17.9 18.1 20.5 27.4 27.4

RECOMD. OVER CURRENT DEVICE 25 25 30 45 45

COMPRESSOR TYPE / QTY. SCROLL / 1

RLA 11.5 11.5 13.5 17.9 17.9

FACE AREA SQ. FT. 3.56 3.56 3.58 3.56 3.56

EVAPORATOR FINS PER INCH/NO. OF ROWS 14 / 3 14 / 3 14 / 4 14 / 4 14 / 4

COIL COIL MATERIAL COPPER TUBE ALUMINUM FIN

REFRIG. CONTROL THERMAL EXPANSION VALVE

DIA. x WIDTH 10 x 6 10 x 8 10 x 8 11 x 9 11 x 9

EVAP. BLOWER DIRECT TYPE 1/4 1/3 1/3 1/2 1/2

AND MOTOR DRIVE FLA     (3) PSC PSC PSC PSC PSC

HP 2.1 2.3 2.3 3.6 3.6

CONDENSER FACE AREA SQ. FT. 11.47 11.47 11.47 11.47 11.47

COIL FINS PER INCH / NO. OF ROWS 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1

COIL MATERIAL COPPER TUBE ALUMINUM FIN

CONDENSER DIA. (INCHES) 20 20 20 20 20

FAN QUANTITY / NO. OF BLADES 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4

CONDENSER HP 1/3 1/3 1/3 1/3 1/3

FAN RPM 1145 1145 1145 1145 1145

MOTOR FLA     (3) 1.4 1.4 1.4 1.4 1.4

COND. DRAIN SIZE - OD 3/4 3/4 3/4 3/4 3/4

AIR    (4) RECOM. PERM. 246 246 301 356 356

FILTER AREA/SQ. IN DISPOS. 400 400 487 576 576

OPERATING 40,000 396 401

WEIGHT 75,000 412 422

(LBS) 95,000 427

REFRIG. CHARGE R-22 / OZ. 73 73 78 78 78

(1)  BASED ON 80  F DB, 67  F WB ON EVAPORATOR COIL, 95  F AMBIENT ON CONDENSER & 230 VOLT SUPPLY. (208V MULTIPLIER .98)

(2)  DOE PRESCRIBED TEST METHOD

(3)  NAME PLATE AMPS ARE BASED ON THE RATED SPEED LISTED. HIGHER OR LOWER AMP DRAW COULD OCCUR.

(4)  AIR FILTERS IN RETURN DUCT SUPPLIED BY CONTRACTOR FOR 2 THRU 3 TON. INTERNAL FILTER RACK LESS FILTER SUPPLIED ON 3.5 - 5 TON.

(5) ALTERNATE HEAT INPUT USING INPUT ADJUSTMENT KIT (FIELD INSTALLED ONLY) P.N. ZAXB023ILP

CONTINUING ENGINEERING RESEARCH RESULTS IN STEADY IMPROVEMENT THEREFORE THESE SPECIFICATIONS ARE SUBJECT TO CHANGE

WITHOUT NOTICE. ALWAYS CONSULT EQUIPMENT NAMEPLATE FOR EXACT ELECTRICAL REQUIREMENTS.



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHW ��������'

208/230 VOLT - 1 Phase - 60 HZ.   DIRECT DRIVE

MODELS PGME 42G075 42G115 48G090 48G135 60G115 60G150

TOTAL BTUH     (1) 40,000 40,000 47,500 47,500 58,000 58,000

COOLING SENSIBLE BTUH 30,800 30,800 37,050 37,050 42,340 42,340

LATENT BTUH 9,200 9,200 10,450 10,450 15,660 15,660

SEER  (2) 12.05 12.05 12.05 12.05 12.05 12.05

INPUT OUTPUT AFUE CALIF

BTUH BTUH %   (2) CSE

75,000 60,000 80.0 76.7 X (5)

90,000 71,000 80.0 75.8 (5) X

GAS 95,000 73,000 80.0 76.7 (5) (5)

HEATING 110,000 87,000 80.0 76.9 (6)

OPTION 115,000 90,000 80.0 75.2 X X

135,000 106,000 80.0 76.1 X (7)

150,000 119,000 80.0 76.0 X

TEMPERATURE RISE 30-60 35-65 30-60 35-65 30-60 35-65

TYPE GAS / STAGE NAT. GAS / 1

MIN / MAX VOLTAGE RANGE 197 / 253

MIN. CIRCUIT AMPACITY 31.0 31.0 35.8 36.0 42.9 43.9

RECOMD. OVER CURRENT DEVICE 50 50 50 50 70 70

COMPRESSOR TYPE / QTY. SCROLL / 1

RLA 19.9 19.9 23.7 23.7 28.8 28.8

FACE AREA SQ. FT. 8.22 8.22 8.22 8.22 8.22 8.22

EVAPORATOR FINS PER INCH / NO. OF ROWS 14 / 3 14 / 3 14 / 3 14 / 3 14 / 4 14 / 4

COIL COIL MATERIAL COPPER TUBE ALUMINUM FIN

REFRIG. CONTROL THERMAL EXPANSION VALVE

DIA. x WIDTH 10 x 9 10 x 9 10 x 9 11 x 11 11 x 11 11 x 11

EVAP BLOWER DIRECT HP 1/2 1/2 1/2 1.0 1.0 1.0

AND MOTOR DRIVE TYPE PSC PSC PSC PSC PSC PSC

FLA     (3) 4.4 4.4 4.4 4.6 5.0 6.0

CONDENSER FACE AREA SQ. FT. 17.2 17.2 17.2 17.2 17.2 17.2

COIL FINS PER INCH / NO.OF ROWS 20 / 2 20 / 2 20 / 2 20 / 2 20 / 2 20 / 2

COIL MATERIAL COPPER TUBE ALUMINUM FIN

CONDENSER DIA. (INCHES) 22 22 22 22 22 22

FAN QUANTITY / NO. OF BLADES 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4

CONDENSER HP 1/2 1/2 1/2 1/2 1/2 1/2

FAN RPM 1145 1145 1145 1145 1145 1145

MOTOR FLA     (3) 1.8 1.8 1.8 1.8 1.8 1.8

COND. DRAIN SIZE - OD 3/4 3/4 3/4 3/4 3/4 3/4

AIR    (4) RECOM. PERM. 411 411 466 466 575 575

FILTER AREA/SQ. IN DISPOS. 665 665 753 753 960 960

75,000 562

OPERATING 90,000 582

WEIGHT 115,000 567 612

(LBS.) 135,000 590

150,000 617

REFRIG. CHARGE R-22 /. OZ. 180 180 215 215 215 215

(1) BASED ON 80   F. DB, 67   F. WB ON EVAPORATOR, 95   F. AMBIENT ON CONDENSER & 230 VOLT 1 PHASE VOLT SUPPLY.  (208V MULTIPLIER .98).

(2) DOE PRESCRIBED TEST METHOD.

(3) NAME PLATE AMPS ARE BASED ON THE RATED SPEED LISTED. HIGHER OR LOWER AMP DRAW COULD OCCUR.

(4) AIR FILTERS IN RETURN DUCT SUPPLIED BY CONTRACTOR FOR 2 THRU 3 TON. INTERNAL FILTER RACK LESS FILTER SUPPLIED ON 3 1/2 - 5 TON. 

(5) ALTERNATE HEAT INPUT USING ADJUSTMENT KIT ( FIELD INSTALLED ONLY) P. N. ZAXB023ILP.

(6) ALTERNATE INPUT FOR PGME48G135 = 110,00 BTUH. ( KIT NO. ZAXB023ILP)

(7) ALTERNATE INPUT FOR PGME60G150 = 130,000 BTUH. (KIT NO. ZAXB023ILP)

CONTINUING ENGINEERING RESEARCH RESULTS IN STEADY IMPROVEMENT THEREFORE THESE SPECIFICATIONS

ARE SUBJECT TO CHANGE WITHOUT NOTICE. ALWAYS CONSULT EQUIPMENT NAMEPLATE FOR EXACT ELECTRICAL REQUIREMENTS.



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHW ��������$

208/230 VOLT - 1 Phase - 60 HZ  DIRECT DRIVE
MODELS PGMD 18G040 24G060 24G075 30G060 30G075 36G060 36G075 36G095

 TOTAL BTUH     (1) 18,000 24,000 24,000 30,000 30,000 34,200 34,200 34,200

COOLING  SENSIBLE BTUH 13,500 18,000 18,000 22,500 22,500 26,000 26,000 26,000

 LATENT BTUH 4,500 6,000 6,000 7,500 7,500 8,200 8,200 8,200

 SEER  (2) 10.05 10.05 10.05 10.05 10.05 10.05 10.05 10.05

INPUT OUTPUT AFUE CALIF
BTUH BTUH %   (2) CSE
40,000 31,000 80.0 75.2 X

GAS 60,000 47,000 80.0 76.8 X X X

HEATING 75,000 59,000 80.0 76.7 X X X

OPTION 90,000 71,000 80.0 75.8 (5) (5) (5)

95,000 73,000 80.0 76.7 X

115,000 90,000 80.0 75.2 (5)

 TEMPERATURE RISE 45-75 45-75 45-75 45-75 45-75 30 - 60 45-75 45-75

 TYPE GAS / STAGE NAT GAS / 1

 MIN / MAX VOLTAGE RANGE 197 / 253

 MIN. CIRCUIT AMPACITY 14.00 16.80 17.00 21.60 21.60 29.25 29.25 31.25

 RECOMD. OVER CURRENT DEVICE 20 25 25 35 35 45 45 45

COMPRESSOR  TYPE / QTY. RECIPROCATING / 1

 RLA 9.4 11.2 11.2 14.4 14.4 19.4 19.4 19.4

 FACE AREA SQ. FT. 3.56 3.56 3.56 3.56 3.56 3.56 3.56 3.56

EVAPORATOR  FINS PER INCH / NO. OF ROWS 14 / 2 14 / 3 14 / 3 15 / 3 15 / 3 14 / 4 14 / 4 14 / 3

COIL  COIL MATERIAL COPPER TUBE ALUMINUM FIN

 REFRIG. CONTROL CAPTUBE METERING DEVICE

 DIA. x WIDTH 10 x 6 10 x 6 10 x 8 10 x 8 10 x 8 11 x 8 11 x 8 11 x 9

EVAP. BLOWER DIRECT HP 1/8 1/4 1/3 1/3 1/3 1/2 1/2 3/4

AND MOTOR DRIVE TYPE PSC PSC PSC PSC PSC PSC PSC PSC

FLA     (3) 1.5 2.1 2.3 2.3 2.3 3.6 3.6 5.6

CONDENSER  FACE AREA SQ. FT. 8.35 8.35 8.35 11.47 11.47 11.47 11.47 11.47

COIL  FINS PER INCH / NO.OF ROWS 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1

 COIL MATERIAL COPPER TUBE /  ALUMINUM FIN

CONDENSER  DIA. (INCHES) 20 20 20 20 20 20 20 20

FAN  QUANTITY / NO. OF BLADES 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4

CONDENSER  HP 1/6 1/6 1/6 1/3 1/3 1/3 1/3 1/3

FAN  RPM 1145 1145 1145 1135 1135 1135 1135 1135

MOTOR  FLA     (3) 0.8 0.8 0.8 1.4 1.4 1.4 1.4 1.4

COND. DRAIN  SIZE - OD 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4

AIR    (4) RECOM.  PERM. 320 320 320 400 400 576 576 576

FILTER AREA/SQ. IN  DISPOS. 400 400 400 500 500 480 480 480

OPERATING 40,000 400

60,000 410 425 435

WEIGHT 75,000 410 425 435

(LBS) 95,000 435

REFRIG. CHARGE  R-22 /. OZ. 57 64 64 75 75 85 85 85

(1)  BASED ON 80  F DB, 67  F WB ON EVAPORATOR COIL, 95  F AMBIENT ON CONDENSER & 230 VOLT SUPPLY. (208V MULTIPLIER .98)

(2)  DOE PRESCRIBED TEST METHOD

(3)  NAME PLATE AMPS ARE BASED ON THE RATED SPEED LISTED. HIGHER OR LOWER AMP DRAW COULD OCCUR.

(4)  AIR FILTERS IN RETURN DUCT SUPPLIED BY CONTRACTOR FOR 2 THRU 3 1/2 TON. INTERNAL FILTER RACK LESS FILTER SUPPLIED ON 4 - 5 TON.

(5) ALTERNATE HEAT INPUT USING INPUT ADJUSTMENT KIT (FIELD INSTALLED ONLY) P. N. ZAXB023ILP.

CONTINUING ENGINEERING RESEARCH RESULTS IN STEADY IMPROVEMENT THEREFORE THESE SPECIFICATIONS ARE SUBJECT TO CHANGE

WITHOUT NOTICE. ALWAYS CONSULT EQUIPMENT NAMEPLATE FOR EXACT ELECTRICAL REQUIREMENTS.



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHW ��������%

MODELS PGMD 42G115 48G090 48G135 60G115 60G150
  TOTAL BTUH     (1) 40,000 46,000 46,000 58,500 58,500

COOLING   SENSIBLE BTUH 30,400 34,500 34,500 43,875 43,875

  LATENT BTUH 10,000 11,500 11,500 14,625 14,625

  SEER  (2) 10.05 10.05 10.05 10.05 10.05

INPUT OUTPUT AFUE CALIF
BTUH BTUH %   (2) CSE
75,000 60,000 80.0 76.2 (5)

90,000 71,000 80.0 75.8 X

GAS 95,000 75,000 80.0 75.2 (5)

HEATING 110,000 87,000 80.0 76.9 (6)

OPTION 115,000 90,000 80.0 77.0 X X

135,000 106,000 80.0 76.1 X (7)

150,000 119,000 80.0 75.7 X

 TEMPERATURE RISE 45-75 30-60 35-65 30-60 35-65

 TYPE GAS / STAGE NAT / 1

 MIN / MAX VOLTAGE RANGE 197 /253

 MIN. CIRCUIT AMPACITY 31.80 35.80 36.00 43.70 44.70

 RECOMD. OVER CURRENT DEVICE 50 50 50 70 70

COMPRESSOR  TYPE / QTY. SCROLL / 1

 RLA 19.9 23.7 23.7 34.0 35.1

 FACE AREA SQ. FT. 3.56 8.22 8.22 8.22 8.22

EVAPORATOR  FINS PER INCH / NO. OF ROWS 14 / 4 15 / 2 15 / 2 14 / 3 14 / 3

COIL  COIL MATERIAL COPPER TUBE / ALUMINUM FINS

 REFRIG. CONTROL CAPILLARY TUBE METERING DEVICE

 DIA. x WIDTH 11 x 9 10 x 9 11 x 11 11 x 11 11 x 11

EVAP.  BLOWER DIRECT HP 3/4 1/2 1.0 1.0 1.0

AND MOTOR DRIVE TYPE PSC PSC PSC PSC PSC

FLA     (3) 5.6 4.4 4.6 5.0 6.0

CONDENSER  FACE AREA SQ. FT. 11.47 17.2 17.2 17.2 17.2

COIL  FINS PER INCH / NO. OF ROWS 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1

 COIL MATERIAL COPPER TUBE / ALUMNUM FINS

CONDENSER  DIA. (INCHES) 20 22 22 22 22

FAN  QUANTITY / NO OF BLADES 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4

CONDENSER  HP 1/3 1/2 1/2 3/4 3/4

FAN  RPM 1135 1155 1155 1155 1155

MOTOR  FLA     (3) 1.4 1.8 1.8 2.6 2.6

COND. DRAIN  SIZE - OD 3/4 3/4 3/4 3/4 3/4

AIR    (4) RECOM.  PERM. 505 461 461 576 576

FILTER AREA/SQ. IN  DISPOS. 680 768 768 960 960

OPERATING 90,000 450 600

WEIGHT 115,000 625

(LBS.) 135,000 610

150,000 630

REFRIG. CHARGE  R-22 /. OZ. 82 129 129 122 122

(1) BASED ON 80   F. DB, 67   F. WB ON EVAPORATOR, 95   F. AMBIENT ON CONDENSER & 230VOLT 1 PHASE VOLT SUPPLY.(208V MULTIPLIER .98).

(2) DOE PRESCRIBED TEST METHOD.

(3) NAME PLATE AMPS ARE BASED ON THE RATED SPEED LISTED.HIGHER OR LOWER AMP DRAW COULD OCCUR.

(4) AIR FILTERS IN RETURN DUCT SUPPLIED BY CONTRACTOR FOR 2 THRU 3 1/2 TON. INTERNAL FILTER RACK LESS FILTER SUPPLIED ON 4 - 5 TON. 

(5) ALTERNATE HEAT INPUT USING ADJUSTMENT KIT ( FIELD INSTALLED ONLY). P.N. ZAXB023ILP

(6) ALTERNATE INPUT FOR PGME48G135 = 110,00 BTUH. (KIT NO. ZAXB023ILP)

(7) ALTERNATE INPUT FOR PGME60G150 = 130,000 BTUH. (KIT NO. ZAXB023ILP)

CONTINUING ENGINEERING RESEARCH RESULTS IN STEADY IMPROVEMENT THEREFORE THESE SPECIFICATIONS

ARE SUBJECT TO CHANGE WITHOUT NOTICE. ALWAYS CONSULT EQUIPMENT NAMEPLATE FOR EXACT ELECTRICAL REQUIREMENTS.



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

��

7HFKQLFDO 6HUYLFH 'DWD 6KHHW ��������&

208/230 VOLT - 1 Phase - 60 HZ  DIRECT DRIVE

MODELS PGME 24G040 24G075 30G075 36G075 36G095

TOTAL BTUH     (1) 23,800 23,800 29,800 34,200 34,200

COOLING SENSIBLE BTUH 17,850 17,850 22,052 25,310 25,310

LATENT BTUH 5,950 5,950 7,748 8,892 8,892

SEER  (2) 12.05 12.05 12.05 12.05 12.05

INPUT OUTPUT AFUE CALIF

BTUH BTUH %   (2) CSE

40,000 31,000 80.0 74.8 X

GAS 75,000 59,000 80.0 76.7 X X X

HEATING 90,000 71,000 80.0 75.8 (5) (5) (5)

OPTION 95,000 73,000 80.0 76.7 X

115,000 90,000 80.0 75.2 (5)

TEMPERATURE RISE 30-60 45-75 45-75 45-75 45-75

TYPE GAS / STAGE NAT GAS / 1

MIN / MAX VOLTAGE RANGE 197 / 253

MIN. CIRCUIT AMPACITY 17.9 18.1 20.5 27.4 27.4

RECOMD. OVER CURRENT DEVICE 25 25 30 45 45

COMPRESSOR TYPE / QTY. SCROLL / 1

RLA 11.5 11.5 13.5 17.9 17.9

FACE AREA SQ. FT. 3.56 3.56 3.58 3.56 3.56

EVAPORATOR FINS PER INCH/NO. OF ROWS 14 / 3 14 / 3 14 / 4 14 / 4 14 / 4

COIL COIL MATERIAL COPPER TUBE ALUMINUM FIN

REFRIG. CONTROL THERMAL EXPANSION VALVE

DIA. x WIDTH 10 x 6 10 x 8 10 x 8 11 x 9 11 x 9

EVAP. BLOWER DIRECT TYPE 1/4 1/3 1/3 1/2 1/2

AND MOTOR DRIVE FLA     (3) PSC PSC PSC PSC PSC

HP 2.1 2.3 2.3 3.6 3.6

CONDENSER FACE AREA SQ. FT. 11.47 11.47 11.47 11.47 11.47

COIL FINS PER INCH / NO. OF ROWS 20 / 1 20 / 1 20 / 1 20 / 1 20 / 1

COIL MATERIAL COPPER TUBE ALUMINUM FIN

CONDENSER DIA. (INCHES) 20 20 20 20 20

FAN QUANTITY / NO. OF BLADES 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4

CONDENSER HP 1/3 1/3 1/3 1/3 1/3

FAN RPM 1145 1145 1145 1145 1145

MOTOR FLA     (3) 1.4 1.4 1.4 1.4 1.4

COND. DRAIN SIZE - OD 3/4 3/4 3/4 3/4 3/4

AIR    (4) RECOM. PERM. 246 246 301 356 356

FILTER AREA/SQ. IN DISPOS. 400 400 487 576 576

OPERATING 40,000 396 401

WEIGHT 75,000 412 422

(LBS) 95,000 427

REFRIG. CHARGE R-22 / OZ. 73 73 78 78 78

(1)  BASED ON 80  F DB, 67  F WB ON EVAPORATOR COIL, 95  F AMBIENT ON CONDENSER & 230 VOLT SUPPLY. (208V MULTIPLIER .98)

(2)  DOE PRESCRIBED TEST METHOD

(3)  NAME PLATE AMPS ARE BASED ON THE RATED SPEED LISTED. HIGHER OR LOWER AMP DRAW COULD OCCUR.

(4)  AIR FILTERS IN RETURN DUCT SUPPLIED BY CONTRACTOR FOR 2 THRU 3 TON. INTERNAL FILTER RACK LESS FILTER SUPPLIED ON 3.5 - 5 TON.

(5) ALTERNATE HEAT INPUT USING INPUT ADJUSTMENT KIT (FIELD INSTALLED ONLY) P.N. ZAXB023ILP

CONTINUING ENGINEERING RESEARCH RESULTS IN STEADY IMPROVEMENT THEREFORE THESE SPECIFICATIONS ARE SUBJECT TO CHANGE

WITHOUT NOTICE. ALWAYS CONSULT EQUIPMENT NAMEPLATE FOR EXACT ELECTRICAL REQUIREMENTS.
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208/230 VOLT - 1 Phase - 60 HZ.   DIRECT DRIVE

MODELS PGME 42G075 42G115 48G090 48G135 60G115 60G150

TOTAL BTUH     (1) 40,000 40,000 47,500 47,500 58,000 58,000

COOLING SENSIBLE BTUH 30,800 30,800 37,050 37,050 42,340 42,340

LATENT BTUH 9,200 9,200 10,450 10,450 15,660 15,660

SEER  (2) 12.05 12.05 12.05 12.05 12.05 12.05

INPUT OUTPUT AFUE CALIF

BTUH BTUH %   (2) CSE

75,000 60,000 80.0 76.7 X (5)

90,000 71,000 80.0 75.8 (5) X

GAS 95,000 73,000 80.0 76.7 (5) (5)

HEATING 110,000 87,000 80.0 76.9 (6)

OPTION 115,000 90,000 80.0 75.2 X X

135,000 106,000 80.0 76.1 X (7)

150,000 119,000 80.0 76.0 X

TEMPERATURE RISE 30-60 35-65 30-60 35-65 30-60 35-65

TYPE GAS / STAGE NAT. GAS / 1

MIN / MAX VOLTAGE RANGE 197 / 253

MIN. CIRCUIT AMPACITY 31.0 31.0 35.8 36.0 42.9 43.9

RECOMD. OVER CURRENT DEVICE 50 50 50 50 70 70

COMPRESSOR TYPE / QTY. SCROLL / 1

RLA 19.9 19.9 23.7 23.7 28.8 28.8

FACE AREA SQ. FT. 8.22 8.22 8.22 8.22 8.22 8.22

EVAPORATOR FINS PER INCH / NO. OF ROWS 14 / 3 14 / 3 14 / 3 14 / 3 14 / 4 14 / 4

COIL COIL MATERIAL COPPER TUBE ALUMINUM FIN

REFRIG. CONTROL THERMAL EXPANSION VALVE

DIA. x WIDTH 10 x 9 10 x 9 10 x 9 11 x 11 11 x 11 11 x 11

EVAP BLOWER DIRECT HP 1/2 1/2 1/2 1.0 1.0 1.0

AND MOTOR DRIVE TYPE PSC PSC PSC PSC PSC PSC

FLA     (3) 4.4 4.4 4.4 4.6 5.0 6.0

CONDENSER FACE AREA SQ. FT. 17.2 17.2 17.2 17.2 17.2 17.2

COIL FINS PER INCH / NO.OF ROWS 20 / 2 20 / 2 20 / 2 20 / 2 20 / 2 20 / 2

COIL MATERIAL COPPER TUBE ALUMINUM FIN

CONDENSER DIA. (INCHES) 22 22 22 22 22 22

FAN QUANTITY / NO. OF BLADES 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4 1 / 4

CONDENSER HP 1/2 1/2 1/2 1/2 1/2 1/2

FAN RPM 1145 1145 1145 1145 1145 1145

MOTOR FLA     (3) 1.8 1.8 1.8 1.8 1.8 1.8

COND. DRAIN SIZE - OD 3/4 3/4 3/4 3/4 3/4 3/4

AIR    (4) RECOM. PERM. 411 411 466 466 575 575

FILTER AREA/SQ. IN DISPOS. 665 665 753 753 960 960

75,000 562

OPERATING 90,000 582

WEIGHT 115,000 567 612

(LBS.) 135,000 590

150,000 617

REFRIG. CHARGE R-22 /. OZ. 180 180 215 215 215 215

(1) BASED ON 80   F. DB, 67   F. WB ON EVAPORATOR, 95   F. AMBIENT ON CONDENSER & 230 VOLT 1 PHASE VOLT SUPPLY.  (208V MULTIPLIER .98).

(2) DOE PRESCRIBED TEST METHOD.

(3) NAME PLATE AMPS ARE BASED ON THE RATED SPEED LISTED. HIGHER OR LOWER AMP DRAW COULD OCCUR.

(4) AIR FILTERS IN RETURN DUCT SUPPLIED BY CONTRACTOR FOR 2 THRU 3 TON. INTERNAL FILTER RACK LESS FILTER SUPPLIED ON 3 1/2 - 5 TON. 

(5) ALTERNATE HEAT INPUT USING ADJUSTMENT KIT ( FIELD INSTALLED ONLY) P. N. ZAXB023ILP.

(6) ALTERNATE INPUT FOR PGME48G135 = 110,00 BTUH. ( KIT NO. ZAXB023ILP)

(7) ALTERNATE INPUT FOR PGME60G150 = 130,000 BTUH. (KIT NO. ZAXB023ILP)

CONTINUING ENGINEERING RESEARCH RESULTS IN STEADY IMPROVEMENT THEREFORE THESE SPECIFICATIONS

ARE SUBJECT TO CHANGE WITHOUT NOTICE. ALWAYS CONSULT EQUIPMENT NAMEPLATE FOR EXACT ELECTRICAL REQUIREMENTS.
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APPLY 24V POWER
TO SYSTEM

START

THERMOSTAT 
CALLS FOR HEAT

GAS VALVE/IGNITION 
CONTROL POWERS
 IGNITER CIRCUIT

PILOT VALVE OPENS

PILOT LIGHTS, FLAME 
ROD SENSES FLAME

• IGNITER OFF
• MAIN VALVE OPENS
• MAIN BURNER
 LIGHTS
• ELECTRONIC FAN 
 TIMER OUTPUT 
 ENERGIZES

THERMOSTAT CALL 
FOR HEAT ENDS

• MAIN AND PILOT 
 VALVES CLOSE
• ELECTRONIC FAN 
 TIMER OUTPUT 
 DE-ENERGIZES

NO SYSTEM RESPONSE

NO IGNITER STAYS ON, 
PILOT VALVE 
REMAINS OPEN

MAIN VALVE 
CLOSES

GAS VALVE/IGNITION 
CONTROL POWERS
IGNITER CIRCUIT

IGNITION

MAIN 
BURNER 
OPERATION

END

PILOT AND MAIN 
VALVES CLOSE, 
SYSTEM SHUTS 
DOWN

FLAME SIGNAL 
DETECTED

• ELECTRONIC FAN 
 TIMER OUTPUT 
 ENERGIZES

• PILOT VALVE AND 
 IGNITER REMAIN 
 OFF

SELF-
CHECK

NO

YES

YES

IGNITER 
MISSING 
OR 
BROKEN

FLAME 
OUTAGE 
OCCURS 
DURING 
RUN CYCLE

IGNITER 
OPENS
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• TURN GAS SUPPLY 
  OFF
• SET THERMOSTAT 
 TO CALL FOR HEAT

IS  #4 TERMINAL NOW
POWERED ON GAS 
VALVE/IGNITION 
SYSTEM  CONTROL ?
(24 VAC NOMINAL)

PILOT VALVE OPENS

REPLACE  GAS VALVE/
 IGNITION CONTROL 

CHECK:
• LINE VOLTAGE POWER
• LOW VOLTAGE 
 TRANSFORMER
• WIRING

CHECK:
• PIN #3  ON FAN TIMER
   ( 24VAC OUTPUT)
•  COMBUSTION BLOWER    
• PRESSURE SWITCH

•  TURN GAS ON  
•  PILOT BURNER 
   SHOULD LIGHT

MEASURE VOLTAGE TO 
GAS VALVE/IGNITION 
CONTROL ( MINIMUM 
VOLTAGE  19.5 VAC.)

REPLACE IGNITER/
FLAME ROD ASSEMBLY

CHECK TRANSFORMER 
AND LINE VOLTAGE
POWER SUPPLY 

MAIN VALVE OPENS

 REPLACE IGNITER/FLAME 
 ROD ASSEMBLY ( BUT DO
 NOT DISCARD YET). 
 RESTART   TROUBLE-
 SHOOTING SEQUENCE.
 DOES MAIN VALVE OPEN?

DISCARD OLD IGNITER/ 
FLAME ROD ASSEMBLY

REPLACE  GAS VALVE/
IGNITION CONTROL. 
SAVE OLD IGNITER/
FLAME ROD ASSEMBLY
FOR  FUTURE SERVICE.

SYSTEM  OK

UNPLUG PILOT BURNER 
CABLE, AND MEASURE 
VOLTAGE AT GAS VALVE/
IGNITION CONTROL HSI 
TERMINALS ( 24 VAC 
NOMINAL, SEE INSET)

REPLACE IGNITER/
FLAME ROD ASSEMBLY

INSET

HSI
TERMINALS

NO

NO

NO

NO

NONO

YES

YES

YES
YES

YES

YES

NO

GAS VALVE/IGNITION
CONTROL POWERED ?
(24 VAC AT TERMINALS
#1 & #3 )

NO

YES

YES

NO

IGNITER WARMS UP 
AND GLOWS RED

REPLACE GAS VALVE/
IGNITION CONTROL 

YES
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5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW 6HUYLFH 0DQXDO

���

&22/,1* � 5HIULJHUDQW &LUFXLW 'LDJQRVLV

6\PSWRPV ([KLELWHG  &RQGLWLRQ�6ROXWLRQV

6XFWLRQ
3UHVVXUH

'LVFKDUJH
3UHVVXUH

6XSHUKHDW 6XE�&RROLQJ

/RZHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

,QVXIILFLHQW DLU IORZDFURVV HYDSRUDWRU FRLO�
&KHFN ILOWHU� EORZHU VSHHG WDS VHOHFWHG�
EORZHU PRWRU� ZKHHO� DQG FDSDFLWRU�

/RZHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

+LJKHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

,QVXIILFLHQW UHIULJHUDQW FKDUJH� &KHFN
V\VWHP IRU OHDN�V�� 5HFRYHU UHIULJHUDQW�
UHSDLU OHDN�V�� HYDFXDWH V\VWHP WR ���PL�
FURQV� DQG UH�FKDUJH ZLWK UHIULJHUDQW�

/RZHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

+LJKHU 7KDQ
1RUPDO

+LJKHU 7KDQ
1RUPDO

5HVWULFWLRQ LQ UHIULJHUDQW FLUFXLW� /RRN IRU
VLJQLILFDQW WHPSHUDWXUH GLIIHUHQFH DW SRLQW
RI UHVWULFWLRQ� 6XVSHFW PHWHULQJ GHYLFH
ILUVW� VLQFH LW LV WKH VPDOOHVW SRLQW LQ FLUFXLW�

+LJKHU 7KDQ
1RUPDO

+LJKHU 7KDQ
1RUPDO

+LJKHU 7KDQ
1RUPDO

+LJKHU 7KDQ
1RUPDO

([FHVVLYH ORDGLQJ RI HYDSRUDWRU FRLO� 'XH
WR H[FHVVLYH DLU IORZ DFURVV HYDSRUDWRU RU
RSHQ UHWXUQ GXFW LQ XQFRQGLWLRQHG VSDFH�
&KHFN EORZHU VSHHG WDS VHWWLQJ �WRR KLJK�
DQG UHWXUQ GXFW IRU OHDNDJH�

+LJKHU 7KDQ
1RUPDO

+LJKHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

,QVXIILFLHQW DLU IORZ DFURVV FRQGHQVHU FRLO�
&KHFN FOHDQOLQHVV RI FRQGHQVHU FRLO�
&KHFN FRQGHQVHU IDQ PRWRU� EODGH� DQG
FDSDFLWRU�

+LJKHU 7KDQ
1RUPDO

+LJKHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

+LJKHU 7KDQ
1RUPDO

([FHVVLYH UHIULJHUDQW FKDUJH� 5HFRYHU
H[FHVV UHIULJHUDQW IURP V\VWHP�FRUUHFW
FKDUJH XVLQJ 6XSHUKHDW PHWKRG�

+LJKHU 7KDQ
1RUPDO

+LJKHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

0D\ %H (LWKHU
/RZHU RU +LJKHU
7KDQ 1RUPDO

$LU DQG�RU 1RQ�&RQGHQVLEOHV LQ V\VWHP�
5HFRYHU UHIULJHUDQW IURP V\VWHP� HYDFX�
DWH V\VWHP WR ��� PLFURQV� DQG ZHLJK LQ
FKDUJH� RU FKDUJH E\ 6XSHUKHDW PHWKRG�

+LJKHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

2YHU IHHGLQJ 0HWHULQJ GHYLFH� &KHFN IRU
ORRVH 7KHUPRVWDWLF ([SDQVLRQ 9DOYH
�7;9� VHQVLQJ EXOE� RU 7;9 VWXFN RSHQ�

+LJKHU 7KDQ
1RUPDO

/RZHU 7KDQ
1RUPDO

0D\ %H (LWKHU
/RZHU RU +LJKHU
7KDQ 1RUPDO

0D\ %H (LWKHU
/RZHU RU +LJKHU
7KDQ 1RUPDO

'HIHFWLYH YDOYHV LQ FRPSUHVVRU �,�(� UXQV
EXW GRHVQ·W SXPS� DEQRUPDOO\ ORZ $PS
GUDZ DQG DEQRUPDOO\ KLJK FRPSUHVVRU
WHPSHUDWXUH PD\ EH LQGLFDWHG�

 µ1RUPDOµ UHIHUV WR 3UHVVXUHV� 7HPSHUDWXUHV� DQG�RU YDOXHV REWDLQHG DW UDWHG DLU IORZ XQGHU D JLYHQ VHW RI FRQGLWLRQV DQG DVVXPHV WKDW QR FKDQJHV KDYH EHHQPDGH WR IDFWRU\

UHIULJHUDQW FKDUJH� &KHFN WKH 7HFK 6HUYLFH 'DWD 6KHHW IRU WKH VSHFLILF PRGHO \RX DUH VHUYLFLQJ WR REWDLQ WKLV LQIRUPDWLRQ� &KDUJLQJ E\ ZHLJKW LV DFFRPSOLVKHG XVLQJ WKH

TXDQWLW\ RI UHIULJHUDQW LQGLFDWHG RQ WKH 7HFK 6HUYLFH'DWD 6KHHW DQG�RU 8QLW 5DWLQJ 3ODWH� ,QIRUPDWLRQ RQ 6XSHUKHDW DQG 6XE��&RROLQJ LV FRQWDLQHG RQ SDJH �� RI WKLVPDQXDO�



5HVLGHQWLDO 3DFNDJHG *DV�(OHFWULF &RPELQDWLRQ 8QLW6HUYLFH 0DQXDO

���

$SSHQGL[ RI +HOSIXO ,QIRUPDWLRQ

8QLWHG 6WDWHV &RGHV
$SSOLFDEOH1DWXUDO*DVDQG3URSDQH&RGHV

1DWLRQDO )XHO *DV &RGH� $16, =���������� �RU FXUUHQW

HGLWLRQ��

$SSO LFDEOH (OHFW UL FDO &RGHV

1DWLRQDO (OHFWULFDO &RGH

$16,�1)3$ 1R� ������� �RU FXUUHQW HGLWLRQ�

)RU D QRPLQDO FKDUJH� WKHVH FRGH ERRNV FDQ EH RUGHUHG

IURP�

$PHULFDQ 1DWLRQDO 6WDQGDUGV ,QVWLWXWH

���� %URDGZD\

1HZ <RUN� 1< �����

&DQDGLDQ &RGHV
$SSOLFDEOH1DWXUDO*DVDQG3URSDQH&RGHV

1DWXUDO *DV ,QVWDOODWLRQ &RGH� &$1�&*$ � %������0��

�RU FXUUHQW HGLWLRQ��

3URSDQH ,QVWDOODWLRQ&RGH� &$1�&*$ � %������0�� �RU

FXUUHQW HGLWLRQ��

$SSO LFDEOH (OHFW UL FDO &RGHV

&DQDGLDQ (OHFWULFDO &RGH 3DUW �� &6$ 6WDQGDUG &���� �

���� �RU FXUUHQW HGLWLRQ��

)RU D QRPLQDO FKDUJH� WKHVH FRGH ERRNV FDQ EH RUGHUHG

IURP�

&DQDGLDQ *DV $VVRFLDWLRQ

�� 6FDUVGDOH 5RDG

'RQ 0LOOV� 2QWDULR 0�% =5�

&DQDGLDQ 6WDQGDUGV $VVRFLDWLRQ

��� 5H[GDOH %RXOHYDUG

5H[GDOH� 2QWDULR 0�: ,5�



,1'(;

$
$GMXVWLQJ +HDW $QWLFLSDWRU� �²�

$GMXVWLQJ 0DQLIROG 3UHVVXUH� �

$GMXVWLQJ 3LORW )ODPH� ��

$GMXVWLQJ 67���� µ21µ DQG µ2))µ 'HOD\V� ��

$LUIORZ 'DWD� 6HH 7HFKQLFDO 6HUYLFH 'DWD

$QWL�&\FOH 7LPHU� ��

$SSHQGL[ 2I +HOSIXO ,QIRUPDWLRQ� ���

%
%ORZHU $VVHPEO\� &RQGLWLRQHG $LU� ��

%ORZHU $VVHPEO\� 5HPRYDO�5HSODFHPHQW� ��

%ORZHU 0RWRU� 5HPRYDO�5HSODFHPHQW� ��

%ORZHU 3HUIRUPDQFH� 6HH 7HFK� 6HUYLFH 'DWD

%ORZHU 6SHHG 6HOHFWLRQ� ��

%ORZHU 6SHHGV� &KDQJLQJ� ��

%ORZHU� &RPEXVWLRQ� 6HH ([KDXVW %ORZHU

%ORZHU� ([KDXVW� ��

%XUQHUV� �

%XUQHUV� ,QVSHFWLRQ DQG &OHDQLQJ� ��

&
&DP�6WDW )DQ 7LPHUV� ��²��

&DSDFLWRUV� ��

&KDQJLQJ %ORZHU 6SHHGV� ��

&KDUJLQJ� 5HIULJHUDQW� ��²��

&KHFNLQJ &DSDFLWRUV� ��

&KHFNLQJ &RPSUHVVRU :LQGLQJV� ��²��

&KHFNLQJ &22/,1* )DQ 7LPHUV� ��

&KHFNLQJ +($7,1* )DQ 7LPHUV� ��

&KHFNLQJ ,QSXW 5DWH� �

&KHFNLQJ /RFNHG 5RWRU 9ROWDJH� ��

&KHFNLQJ 0DQLIROG 3UHVVXUH� �

&KHFNLQJ 67���� )DQ 7LPHU�)XUQDFH &RQWURO� ��

&KHFNLQJ 7HPSHUDWXUH 5LVH� �

&ORFNLQJ *DV 0HWHU� �

&RPEXVWLRQ %ORZHU� 6HH ([KDXVW %ORZHU

&RPSUHVVRU &KHFNV� ��

&RPSUHVVRU &RQWURO &LUFXLW� ��²��

&RPSUHVVRU :LQGLQJ &KHFNV� ��²��

&RPSUHVVRUV� ��

&RQWDFWRU� &RPSUHVVRU� ��

&RQWURO 9ROWDJH� �

&RQWURO :LULQJ� �

&RQWURO� /RZ $PELHQW� ��

&UDQNFDVH +HDWHUV� ��

&XUUHQW 'UDZ� 6HH 7HFK� 6HUYLFH 'DWD

'
'LDJQRVLV� 5HIULJHUDQW &LUFXLW� ���

'LVFKDUJH 7KHUPRVWDW� ��

'RPH 7KHUPRVWDW� 6HH 'LVFKDUJH 7KHUPRVWDW

(
(FRQRPL]HU 6HTXHQFH RI 2SHUDWLRQ� ��

(FRQRPL]HUV� ��

(OHFWULFDO 6XSSO\� �

([KDXVW %ORZHU� ��

)
)DQ 7LPHU�)XUQDFH &RQWURO� ��²��

)DQ 7LPHUV� &RROLQJ� ��

)DQ 7LPHUV� +HDWLQJ� ��

)UHH]H 7KHUPRVWDW� ��

*
*DV 6XSSO\� �

*DV 9DOYH�,JQLWLRQ &RQWURO� ��²��



+
+HDW $QWLFLSDWRUV� �

+HDW ([FKDQJHU ,QVSHFWLRQ DQG &OHDQLQJ� ��

+HDW ([FKDQJHU 5HPRYDO�5HSODFHPHQW� ��

+HDWFUDIW )DQ 7LPHUV� ��²��

+HDWHUV� &UDQNFDVH� ��

+LJK $OWLWXGH 2SHUDWLRQ� �

+LJK 3UHVVXUH 6ZLWFK� ��

+RQH\ZHOO 6����0� ��

+RQH\ZHOO 67����� ��²��

+RQH\ZHOO 69����� ��²��

,
,JQLWLRQ 0RGXOH� 6����0� ��

,QGH[� 7HFKQLFDO 6HUYLFH 'DWD� ��²��

,QGH[� :LULQJ 'LDJUDPV� ��²��

,QWURGXFWLRQ� �

/
/LPLW 6ZLWFKHV� ��

/RFNHG 5RWRU 9ROWDJH &KHFN� ��

/RVV RI &KDUJH 3URWHFWRU� 6HH /RZ 3UHVVXUH 6ZLWFK

/RZ $PELHQW &RQWURO� ��

/RZ 3UHVVXUH 6ZLWFK� ��

/RZ 9ROWDJH� 6HH &RQWURO 9ROWDJH

0
0DLQ /LPLW 6ZLWFK� ��

0DQLIROG 3UHVVXUH� &KHFNLQJ DQG $GMXVWLQJ� �

1
1R &RROLQJ� (OHFWULFDO 7URXEOHVKRRWLQJ� ���

1R &RROLQJ� 5HIULJHUDQW &LUFXLW 'LDJQRVLV� ���

2
2SHUDWLQJ 3UHVVXUHV� 6HH 7HFK� 6HUYLFH 'DWD

3
3HUIRUPDQFH� &RROLQJ� 6HH 7HFKQLFDO 6HUYLFH 'DWD

3LORW )ODPH $GMXVWPHQW� ��

3UHVVXUH 6ZLWFKHV� ��

3UHVVXUHV� 2SHUDWLQJ� 6HH 7HFK� 6HUYLFH 'DWD

3URWHFWRU� &RPSUHVVRU� 6HH 'LVFKDUJH 7KHUPRVWDW

3URWHFWRU� /RVV RI &KDUJH� 6HH /RZ 3UHVVXUH
6ZLWFK

5
5HIULJHUDQW &KDUJLQJ� ��²��

5HIULJHUDQW &LUFXLW 'LDJQRVLV� ���

5ROO�RXW /LPLW 6ZLWFK� ��

5RRP 7KHUPRVWDWV� �

6
6����0 ,JQLWLRQ 0RGXOH� ��

6����0 7URXEOHVKRRWLQJ &KDUW� ���

6HTXHQFH RI 2SHUDWLRQ &KDUW� 69����� ���

6HTXHQFH RI 2SHUDWLRQ� (FRQRPL]HU� ��

67���� )DQ 7LPHU�)XUQDFH &RQWURO� ��²��

67���� 7HVWLQJ 6HTXHQFH� ��

6XEFRROLQJ 0HWKRG 2I &KDUJLQJ� ��

6XSHUKHDW 0HWKRG RI &KDUJLQJ� ��

6XSSO\ 9ROWDJH� �

69���� 6HTXHQFH RI 2SHUDWLRQ &KDUW� ���

69���� 6\VWHP 2SHUDWLRQ� ��

69���� 7URXEOHVKRRWLQJ &KDUW� ���

6ZLWFK� +LJK 3UHVVXUH� ��

6ZLWFK� /RZ 3UHVVXUH� ��

6ZLWFK� 0DLQ /LPLW� ��

6ZLWFK� 3UHVVXUH� ��

6ZLWFK� 5ROO�RXW /LPLW� ��

6\VWHP &KDUJLQJ 3URFHGXUHV� ��



7
7HFKQLFDO 6HUYLFH 'DWD ,QGH[� ��²��

7HPSHUDWXUH 5LVH� &KHFNLQJ� �

7KHRU\ RI 2SHUDWLRQ� (FRQRPL]HUV� ��²��

7KHRU\ RI 2SHUDWLRQ� )XUQDFH 6HFWLRQ� �

7KHUPRVWDW� &UDQNFDVH +HDWHU� ��

7KHUPRVWDW� 'LVFKDUJH� ��

7KHUPRVWDW� 'RPH� 6HH 'LVFKDUJH 7KHUPRVWDW

7KHUPRVWDW� )UHH]H� ��

7KHUPRVWDW� 7RS &DS� 6HH 'LVFKDUJH 7KHUPRVWDW

7KHUPRVWDWV� 5RRP� �

7LPHU� $QWL�&\FOH� ��

7URXEOHVKRRWLQJ &KDUW� 6����0� ���

7URXEOHVKRRWLQJ &KDUW� 69����� ���

8
8QLW ,GHQWLILFDWLRQ� �

9
9ROWDJH� /RFNHG 5RWRU� ��

9ROWDJH� 6XSSO\� �

:
:DWVFR )DQ 7LPHUV� ��²��

:LULQJ 'LDJUDP ,QGH[� ��²��


