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)2508/$6 $1' 127(6 )25 86,1* (;3$1'(' 3(5)250$1&( '$7$
7R ILQG OHDYLQJ ZHW EXOE DQG GU\ EXOE IURP WKH H[SDQGHG SHUIRUPDQFH FKDUWV RQ WKH QH[W WZR SDJHV� XVH WKH IROORZLQJ IRUPXODV�
'LUHFW LQWHUSRODWLRQ LV SHUPLVVLEOH� 'R QRW H[WUDSRODWH�
W�GE  WHGE �� VHQVLEOH FDSDFLW\ �%WXK�

���� [ FIP
W�ZE  :HW��EXOE WHPSHUDWXUH FRUUHVSRQGLQJ WR HQWKDOS\ RI DLU
OHDYLQJ HYDSRUDWRU FRLO �K�ZE��
K�ZE  KHZE �� VHQVLEOH FDSDFLW\ �%WXK�

��� [ FIP

:KHUH� KHZE  (QWKDOS\ RI DLU HQWHULQJ HYDSRUDWRU FRLO�

/(*(1'
0%K  7RWDO &DSDFLW\ �*URVV� 6�7  6HQVLEOH WR 7RWDO 5DWLR
.:  8QLW 2SHUDWLQJ :DWWV ,'%  ,QGRRU 'U\ %XOE
W�GE  /HDYLQJ 'U\ %XOE W�ZE  /HDYLQJ :HW %XOE
HGE  (QWHULQJ 'U\ %XOE HZE  (QWHULQJ :HW %XOE
K�ZE  (QWKDOS\ RI OHDYLQJ ZHW EXOE
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1400
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2900
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2250 2500 2750 3000 3250 3500 3750

900 RPM

WATTS vs. CFM @ 1300 RPM

Standard Cooling Operating Range

1100 RPM

1000 RPM

800 RPM

W @ 900 RPM

W @ 1000 RPM

W @ 1100 RPM

W @ 1200 RPM

W @ 800 RPM

E.S.P.  VS. CFM @ 1300 RPM

PGA090 CHART

1200 RPM

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

127(6� �� 0D[LPXP PRWRU :DWWV LV ���� :DWWV IRU � +3�

�� 0D[LPXP EORZHU ZKHHO VSHHG LV ���� 530�

�� &RQWDFW IDFWRU\ IRU DSSOLFDWLRQV UHTXLULQJ RSHUDWLRQ RXWVLGH VWDQGDUG FRROLQJ RSHUDWLQJ UDQJH�

�� $LUIORZGDWD EDVHGRQGU\ FRLO ZLWK ILOWHUV� )RUZHW FRLO DGG ���� LQFKHV WR(63� 'RZQIORZKDV WKHVDPH(63DV KRUL]RQWDO IORZ�

�� $GG ���� LQFOHV WR (63 IRU KRUL]RQWDO HFRQRPL]HU� GRZQIORZ HFRQRPL]HU� RU PDQXDO DLU GDPSHUV�

�� 3XOOH\ WXUQV UHIHUV WR WXUQV RXW� ,Q RWKHU ZRUGV� � WXUQV LV D QDUURZHU VKHDYH WKDQ � WXUQV�

�� %ORZHU VSHHG 0867 EH VHW WR JLYH WKH FRUUHFW DLU WHPSHUDWXUH ULVH WKURXJK WKH XQLW DV PDUNHG RQ WKH 5DWLQJ 3ODWH RU LQ WKH

7HFKQLFDO 6XSSRUW 0DQXDO�

(;7(51$/ 67$7,& 35(6685( ,1 ,1&+(6 :$7(5 &2/801

530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 :

&)0

� � � � � �38//(< 78516 23(1

)$1

530

� +3�67' 38//(<

� +3�+, 67$7,& 38//(<

+LJK 6WDWLF 'DWD:  :DWWV

���� ���� ���� ���� ���� ���

���� ���� ���� ���� ���� ����

)$&725< 6(77,1* 78516 23(1

� +3�67$1'$5' 38//(< �

� +3�+, 67$7,& 38//(< 
 �6HH 127(�

$,5)/2: &255(&7,21 )$&7256 �� � ��� 721127(� +LJK VWDWLF SXOOH\V DUH ILHOG LQVWDOOHG DQG

0867 EH DGMXVWHG E\ WKH LQVWDOOLQJ WHFKQLFLDQ�

&)0 �� $&78$/ ���� ���� ���� ���� ����

727$/ 0%+ ���� ���� ���� ���� ����

6(16,%/( 0%+ ���� ���� ���� ���� ����

32:(5 .: ���� ���� ���� ���� ����

127(6� �� 0XOWLSO\ FRUUHFWLRQ IDFWRU WLPHV JURVV SHUIRUPDQFH GDWD�

�� 5HVXOWLQJ VHQVLEOH FDSDFLW\ FDQQRW H[FHHG WRWDO FDSDFLW\�

&,5&8/$7,1* %/2:(5 3(5)250$1&( '$7$ �� ���
�

721 81,76



�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ���� ����

127(6� �� 0D[LPXP PRWRU :DWWV LV ���� :DWWV IRU � +3 DQG ���� :DWWV IRU � +3�

�� 0D[LPXP EORZHU ZKHHO VSHHG LV ���� 530�

�� &RQWDFW IDFWRU\ IRU DSSOLFDWLRQV UHTXLULQJ RSHUDWLRQ RXWVLGH VWDQGDUG FRROLQJ RSHUDWLQJ UDQJH�

�� $LUIORZGDWD EDVHGRQGU\ FRLO ZLWK ILOWHUV� )RUZHW FRLO DGG ���� LQFKHV WR(63� 'RZQIORZKDV WKHVDPH(63DV KRUL]RQWDO IORZ�

�� $GG ���� LQFOHV WR (63 IRU KRUL]RQWDO HFRQRPL]HU� GRZQIORZ HFRQRPL]HU� RU PDQXDO DLU GDPSHUV�

�� 3XOOH\ WXUQV UHIHUV WR WXUQV RXW� ,Q RWKHU ZRUGV� � WXUQV LV D QDUURZHU VKHDYH WKDQ � WXUQV�

�� %ORZHU VSHHG 0867 EH VHW WR JLYH WKH FRUUHFW DLU WHPSHUDWXUH ULVH WKURXJK WKH XQLW DV PDUNHG RQ WKH 5DWLQJ 3ODWH RU LQ WKH

7HFKQLFDO 6XSSRUW 0DQXDO�

��� �� ��� ��� ���� ���� ���� ��� ���� ���

(;7(51$/ 67$7,& 35(6685( ,1 ,1&+(6 :$7(5 &2/801

530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 :

&)0

� � � � � �38//(< 78516 23(1

)$1

530

� +3�67' 38//(<

� +3�+, 67$7,& 38//(<

+LJK 6WDWLF 'DWD:  :DWWV

127(� +LJK VWDWLF SXOOH\V DUH ILHOG LQVWDOOHG DQG

0867 EH DGMXVWHG E\ WKH LQVWDOOLQJ WHFKQLFLDQ�

)$&725< 6(77,1* 78516 23(1

� +3�67$1'$5' 38//(< �

� +3�+,*+ 67$7,& 38//(<
 �6HH 127(�
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900 RPM

WATTS vs. CFM @ 1400 RPMStandard Cooling Operating Range

1100 RPM

1000 RPM

W @ 900 RPM

W @ 1300 RPM

1200 RPM

W @ 1200 RPM

W @ 1100 RPM

W @ 1000 RPM

E.S.P.  VS. CFM @ 1400 RPM

1300 RPM

PGA120 CHART

$,5)/2: &255(&7,21 )$&7256 �� �� 721

&)0 �� $&78$/ ���� ���� ���� ���� ����

727$/ 0%+ ���� ���� ���� ���� ����

6(16,%/( 0%+ ���� ���� ���� ���� ����

32:(5 .: ���� ���� ���� ���� ����

127(6� �� 0XOWLSO\ FRUUHFWLRQ IDFWRU WLPHV JURVV SHUIRUPDQFH GDWD�

�� 5HVXOWLQJ VHQVLEOH FDSDFLW\ FDQQRW H[FHHG WRWDO FDSDFLW\�

&,5&8/$7,1* %/2:(5 3(5)250$1&( '$7$ �� �� 721 81,76
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127(6� �� 0D[LPXP PRWRU :DWWV LV ���� :DWWV IRU � +3� ���� :DWWV IRU � +3�

�� 0D[LPXP EORZHU ZKHHO VSHHG LV ���� 530�

�� &RQWDFW IDFWRU\ IRU DSSOLFDWLRQV UHTXLULQJ RSHUDWLRQ RXWVLGH VWDQGDUG FRROLQJ RSHUDWLQJ UDQJH�

�� $LUIORZGDWD EDVHGRQGU\ FRLO ZLWK ILOWHUV� )RUZHW FRLO DGG ���� LQFKHV WR(63� 'RZQIORZKDV WKHVDPH(63DV KRUL]RQWDO IORZ�

�� $GG ���� LQFOHV WR (63 IRU KRUL]RQWDO HFRQRPL]HU� GRZQIORZ HFRQRPL]HU� RU PDQXDO DLU GDPSHUV�

�� 3XOOH\ WXUQV UHIHUV WR WXUQV RXW� ,Q RWKHU ZRUGV� � WXUQV LV D QDUURZHU VKHDYH WKDQ � WXUQV�

�� %ORZHU VSHHG 0867 EH VHW WR JLYH WKH FRUUHFW DLU WHPSHUDWXUH ULVH WKURXJK WKH XQLW DV PDUNHG RQ WKH 5DWLQJ 3ODWH RU LQ WKH

7HFKQLFDO 6XSSRUW 0DQXDO�

��� �� ��� ��� ���� ���� ���� ��� ���� ���

(;7(51$/ 67$7,& 35(6685( ,1 ,1&+(6 :$7(5 &2/801

530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 :

&)0

� � � � � �38//(< 78516 23(1

)$1

530

� +3�67' 38//(<

� +3�+, 67$7,& 38//(<

+LJK 6WDWLF 'DWD:  :DWWV

127(� +LJK VWDWLF SXOOH\V DUH ILHOG LQVWDOOHG DQG0867 EH DGMXVWHG E\

WKH LQVWDOOLQJ WHFKQLFLDQ� � +3PRWRU UHTXLUHV D EORZHU SXOOH\ FKDQJH�

���� ��� ���� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ��� ���� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ��� ���� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ��� ���� ��� ���� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ��� ���� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ��� ��� ���

���� ���� ���� ���� ��� ���

)$&725< 6(77,1* 78516 23(1

� +3�67$1'$5' 38//(< �

� +3�+, 67$7,& 38//(< 
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0.25
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1.25

1.75

2.25
Standard Cooling Operating Range

W @ 1000 RPM

W @ 1200 RPM

W @ 1100 RPM

W @ 900 RPM

900 RPM

1000 RPM

1100 RPM

WATTS VS. CFM @ 1300 RPM

800 RPM

E.S.P.  VS. CFM @ 1300 RPM

1200 RPM

0

0.5

1

1.5

2

2.5

1000

1800

2600

3400

4200

5000

5800

6600

7400

8200

9000

3750 4000 4250 4500 4750 5000 5250 5500 5750 6000 6250

W @ 800 RPM

PGA150 CHART

$,5)/2: &255(&7,21 )$&7256 �� �� ��� 721
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727$/ 0%+ ���� ���� ���� ���� ����

6(16,%/( 0%+ ���� ���� ���� ���� ����

32:(5 .: ���� ���� ���� ���� ����

127(6� �� 0XOWLSO\ FRUUHFWLRQ IDFWRU WLPHV JURVV SHUIRUPDQFH GDWD�

�� 5HVXOWLQJ VHQVLEOH FDSDFLW\ FDQQRW H[FHHG WRWDO FDSDFLW\�

&,5&8/$7,1* %/2:(5 3(5)250$1&( '$7$ �� ����
�

721 81,76
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127(6� �� 0D[LPXP PRWRU :DWWV LV ���� :DWWV IRU � +3� ���� :DWWV IRU � +3�

�� 0D[LPXP EORZHU ZKHHO VSHHG LV ���� 530�

�� &RQWDFW IDFWRU\ IRU DSSOLFDWLRQV UHTXLULQJ RSHUDWLRQ RXWVLGH VWDQGDUG FRROLQJ RSHUDWLQJ UDQJH�

�� $LUIORZGDWD EDVHGRQGU\ FRLO ZLWK ILOWHUV� )RUZHW FRLO DGG ���� LQFKHV WR(63� 'RZQIORZKDV WKHVDPH(63DV KRUL]RQWDO IORZ�

�� $GG ���� LQFOHV WR (63 IRU KRUL]RQWDO HFRQRPL]HU� GRZQIORZ HFRQRPL]HU� RU PDQXDO DLU GDPSHUV�

�� 3XOOH\ WXUQV UHIHUV WR WXUQV RXW� ,Q RWKHU ZRUGV� � WXUQV LV D QDUURZHU VKHDYH WKDQ � WXUQV�

�� %ORZHU VSHHG 0867 EH VHW WR JLYH WKH FRUUHFW DLU WHPSHUDWXUH ULVH WKURXJK WKH XQLW DV PDUNHG RQ WKH 5DWLQJ 3ODWH RU LQ WKH

7HFKQLFDO 6XSSRUW 0DQXDO�

��� �� ��� ��� ���� ���� ���� ��� ���� ���

(;7(51$/ 67$7,& 35(6685( ,1 ,1&+(6 :$7(5 &2/801

530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 :

&)0

� � � � � �38//(< 78516 23(1

)$1
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� +3�67' 38//(<

� +3�+, 67$7,& 38//(<

+LJK 6WDWLF 'DWD:  :DWWV
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���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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���� ���� ���� ���� ���� ���� ����

���� ���� ���� ��� ��� ���

���� ���� ���� ���� ��� ���

)$&725< 6(77,1* 78516 23(1

� +3�67$1'$5' 38//(< �

� +3�+, 67$7,& 38//(< 
 �6HH 127(�
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2.25

2.5
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1800

2600

3400

4200

5000

5800

6600

7400

8200

9000

4500 4750 5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500

Standard Cooling Operating Range

E.S.P.  VS. CFM @ 1300 RPM

W @ 1000 RPM

W @ 1200 RPM

W @ 1100 RPM

W @ 900 RPM

900 RPM

1000 RPM

1100 RPM

1200 RPM

W @ 800 RPM

WATTS VS. CFM @ 1300 RPM

800 RPM

PGA180 CHART

127(� +LJK VWDWLF SXOOH\V DUH ILHOG LQVWDOOHG DQG 0867 EH DGMXVWHG E\

WKH LQVWDOOLQJ WHFKQLFLDQ� � +3 PRWRU UHTXLUHV D EORZHU SXOOH\ FKDQJH�

$,5)/2: &255(&7,21 )$&7256 �� �� 721

&)0 �� $&78$/ ���� ���� ���� ���� ����

727$/ 0%+ ���� ���� ���� ���� ����

6(16,%/( 0%+ ���� ���� ���� ���� ����

32:(5 .: ���� ���� ���� ���� ����

127(6� �� 0XOWLSO\ FRUUHFWLRQ IDFWRU WLPHV JURVV SHUIRUPDQFH GDWD�

�� 5HVXOWLQJ VHQVLEOH FDSDFLW\ FDQQRW H[FHHG WRWDO FDSDFLW\�

&,5&8/$7,1* %/2:(5 3(5)250$1&( '$7$ �� �� 721 81,76



127(6� �� 0D[LPXPPRWRU :DWWV LV ������ :DWWV� �� 0D[LPXP EORZHU ZKHHO VSHHG LV ���� 530� �� &RQWDFW IDFWRU\ IRU DSSOLFDWLRQV UH�

TXLULQJ RSHUDWLRQ RXWVLGH VWDQGDUG FRROLQJ RSHUDWLQJ UDQJH� �� $LUIORZ GDWD EDVHG RQ GU\ FRLO ZLWK ILOWHUV� )RU ZHW FRLO DGG ���� LQFKHV WR

(63�'RZQIORZKDVWKHVDPH(63DVKRUL]RQWDO IORZ���$GG���� LQFOHV WR(63IRUKRUL]RQWDOHFRQRPL]HU�GRZQIORZHFRQRPL]HU�RUPDQXDO

DLU GDPSHUV� �� 3XOOH\ WXUQV UHIHUV WR WXUQV RXW� ,Q RWKHU ZRUGV� � WXUQV LV D QDUURZHU VKHDYH WKDQ � WXUQV� �� %ORZHU VSHHG0867 EH VHW WR

JLYH WKH FRUUHFW DLU WHPSHUDWXUH ULVH WKURXJK WKH XQLW DV PDUNHG RQ WKH 5DWLQJ 3ODWH�
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&,5&8/$7,1* %/2:(5 3(5)250$1&( '$7$ � �� 721 81,76

��

(;7(51$/ 67$7,& 35(6685( ,1 ,1&+(6 :$7(5 &2/801 �3$6&$/6�

&)0 ��� ���� ��� ����� ��� ����� ��� ����� ���� ����� ���� ����� ���� ����� ��� �����

530 : 530 : 530 : 530 : 530 : 530 : 530 : 530 :
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127(6� �� 0XOWLSO\ FRUUHFWLRQ IDFWRU WLPHV JURVV SHUIRUPDQFH
GDWD� �� 5HVXOWLQJ VHQVLEOH FDSDFLW\ FDQQRW H[FHHG WRWDO FD�
SDFLW\�

)$&725< 6(77,1* 78516 23(1

�� +3 67' 38//(< �

�� +3 +,*+ 67$7,& 38//(< 6HH 127(
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������ 	 �� 7RQ �������� ������� �������� ������� �����

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

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

8QLW 6L]H ) * + - .
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522) &85% ',0(16,216

0RGHO 1R� 8QLW 6L]H $ % & ' ( ) * + -
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)LWV 2YHU 5HWXUQ $LU

)ODQJH RQ 8QLW

(

)

)LHOG 6XSSOLHG 5HWXUQ $LU

(&2120,=(56 � +25,=217$/$OO (FRQRPL]HUV )HDWXUH (QWKDOS\ DQG�RU DPELHQW
WHPSHUDWXUH FRQWURO SURYLGLQJ RXWGRRU DLU YHQWLODWLRQ
DQG ¶¶IUHH FRROLQJµ ZKHQ RXWGRRU FRQGLWLRQV DUH
IDYRUDEOH�

5HWXUQ $LU DQG3UHVVXUH 5HOLHI GDPSHUV IRU SURSHU
DLU EDODQFH� RQ PRVW PRGHOV�

,QWHUFRQQHFWLQJ ZLULQJ IXUQLVKHG�

&HQWHU FRQWUROOHG GXDO DFWLRQ GDPSHUV ZLWK
JDVNHWV WR SURYLGH SURSHU VHDO�

(&2120,=(56 � '2:1)/2: �8VH ZLWK � ��� WKUX �� 7RQV�

��

0RGHO 1R� $ % & ' (

$;%���(&$ ������� �� �� ������ �������

$;%���(&$ ������ �� �� �� ��� ��

0RGHO 1R� $ % & ' ( ) * +

$;%���(

 �� ��� ������ �� ��� �� ��� ������� ������ ����� �� ���

$;%���(

 �� ��� �� �� ��� ������ �� ����� ������ ����� �� ���

'HVFULSWLRQ 0RGHO 1XPEHU 8VHG RQ

)XOO\ 0RGXODWLQJ �� � $;%���(0% � ��� WR �� 7RQ

7KUHH 3RVLWLRQ �� � $;%���(3'

(QWU\ /HYHO

7KUHH 3RVLWLRQ �� �

$;%���(&$

'HVFULSWLRQ 0RGHO 1XPEHU 8VHG RQ

)XOO\ 0RGXODWLQJ �� � $;%���(0% �� ��� WR �� 7RQ

7KUHH 3RVLWLRQ �� � $;%���(3'

(QWU\ /HYHO

7KUHH 3RVLWLRQ �� �

$;%���(&$

127(6�

� � ��� $PELHQW�(QWKDOS\ &RQWURO� ,QFOXGHV 5HWXUQ $LU 'DPSHU 	 5HOLHI 'DPSHU� � � � �� $PELHQW &RQWURO 2QO\� ,QFOXGHV 5HWXUQ $LU 'DPSHU 	 5HOLHI 'DPSHU�

� � � �� $PELHQW &RQWURO 2QO\� 1R 5HWXUQ $LU 'DPSHU� 1R 5HOLHI 'DPSHU�

'HVFULSWLRQ 0RGHO 1XPEHU 8VHG RQ

)XOO\ 0RGXODWLQJ ��� $;%���+(% � ��� WR �� 7RQ

7KUHH 3RVLWLRQ ��� $;%���+3'

'HVFULSWLRQ 0RGHO 1XPEHU 8VHG RQ

)XOO\ 0RGXODWLQJ ��� $;%���+(% �� ��� WR �� 7RQ

7KUHH 3RVLWLRQ ��� $;%���+3'

127(6�

� � ��� $PELHQW�(QWKDOS\ &RQWURO� ,QFOXGHV 5HWXUQ $LU 'DPSHU 	 5HOLHI 'DPSHU�

� � � �� $PELHQW &RQWURO 2QO\� ,QFOXGHV 5HWXUQ $LU 'DPSHU 	 5HOLHI 'DPSHU�

+25,=217$/ (&2120,=(5 ',0(16,216

0RGHO 1R� $ % & ' ( )

$;%��� ������ ������ ������ ������ �������� ������

$;%��� ������ ������ ������ ������ �������� ������
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522) &85%6
'HVFULSWLRQ 0RGHO 1XPEHU � :HLJKW 8VHG RQ

�µ $;%���&/$ � �� � ��� WR �� 7RQ

$;%���&/$ � ��� �� ��� WR �� 7RQ

��µ $;%���&0$ � ��� � ��� WR �� 7RQ

$;%���&0$ � ��� �� ��� WR �� 7RQ

��µ $;%���&+$ � ��� � ��� WR �� 7RQ

$;%���&+$ � ��� �� ��� WR �� 7RQ

(&2120,=(56 �� '2:1)/2:
'HVFULSWLRQ 0RGHO 1XPEHU � :HLJKW 8VHG RQ

)XOO\ 0RGXODWLQJ $;%���(0% � ��� � ��� WR �� 7RQ

$;%���(0% � ��� �� ��� WR �� 7RQ

7KUHH 3RVLWLRQ� QR

5HWXUQ $LU 'DPSHU

$;%���(&$ � ��� � ��� WR �� 7RQ

$;%���(&$ � ��� �� ��� WR �� 7RQ

7KUHH 3RVLWLRQ� ZLWK

5HWXUQ $LU 'DPSHU

$;%���(3& � ��� � ��� WR �� 7RQ

$;%���(3& � ��� �� ��� WR �� 7RQ

(&2120,=(56 �� +25,=217$/
'HVFULSWLRQ 0RGHO 1XPEHU � :HLJKW 8VHG RQ

)XOO\ 0RGXODWLQJ $;%���+(% � ��� � ��� WR �� 7RQ

$;%���+(% � ��� �� ��� WR �� 7RQ

7KUHH 3RVLWLRQ $;%���+3& � ��� � ��� WR �� 7RQ

$;%���+3& � ��� �� ��� WR �� 7RQ

3$57 180%(56 )25 $33529(' +,*+ 67$7,& &219(56,216 

8QLW 6L]H 0RWRU 0RWRU 3XOOH\ %ORZHU 3XOOH\ %HOW

� ��� 7RQ 1R &KDQJH ������� 1R &KDQJH 1R &KDQJH

�� 7RQ ������� ������� 1R &KDQJH 1R &KDQJH

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

�� 7RQ ������� ������ ������� �������

�� 7RQ 1R &KDQJH ������� �,93���� 1R &KDQJH 1R &KDQJH


 $YDLODEOH WKURXJK 6HUYLFH 3DUWV

287'225 $,5 '$03(56
'HVFULSWLRQ 0RGHO 1XPEHU � :HLJKW 8VHG RQ

0DQXDO ��� ��� $;%���)$% � �� � ��� WR �� 7RQ

$;%���)$% � �� �� ��� WR �� 7RQ

0RWRUL]HG�� ��� $;%���)0% � �� � ��� WR �� 7RQ

$;%���)0% � �� �� ��� WR �� 7RQ

/2: $0%,(17 &21752/6 

'HVFULSWLRQ 0RGHO 1XPEHU � :HLJKW 8VHG RQ

7R �
R
) ������� � � � ��� WR �� 7RQ

7R �
R
) ������� � � �� 7RQ

&2,/ 3527(&7,21 

'HVFULSWLRQ 0RGHO 1XPEHU 8VHG RQ

&RLO *XDUG $;%���*&% � ��� WR �� 7RQ

$;%���*&% �� ��� WR �� 7RQ

+DLO *XDUG $;%���*+% � ��� WR �� 7RQ

$;%���*+% �� ��� WR �� 7RQ


 $YDLODEOH WKURXJK 6HUYLFH 3DUWV

)266,/ )8(/ &219(56,21
'HVFULSWLRQ 0RGHO 1XPEHU 8VHG RQ

1DWXUDO WR /3 *DV ������� ��� �� ��� 0%78+

/3 WR 1DWXUDO *DV ������� ��� �� ��� 0%78+

&21&(175,& '8&7 .,76
'HVFULSWLRQ 0RGHO 1XPEHU � :HLJKW 8VHG RQ

6TXDUH WR 5RXQG $;%���&7$ 

 � �� � ��� 7RQ



 ,QFOXGHV WZR VTXDUH WR URXQG ER[HV� 8QLWV RYHU � ��� 7RQ XVH
UHFWDQJXODU GXFW FRQQHFWLRQV WR WKH FRQFHQWULF JULOOHV DQG GR QRW
UHTXLUH WUDQVLWLRQ DFFHVVRU\�

&21&(175,& ',))86(5 �)/86+ 02817�
'HVFULSWLRQ 0RGHO 1XPEHU � :HLJKW 8VHG RQ

&RQFHQWULF 'LIIXVHU �)�0�� $;%���&)$ � �� � ��� 7RQ

&RQFHQWULF 'LIIXVHU �)�0�� $;%���&)$ � ��� �� 7RQ

&RQFHQWULF 'LIIXVHU �)�0�� $;%���&)$ � ��� �� ��� 7RQ

&RQFHQWULF 'LIIXVHU �)�0�� $;%���&)$ � ��� �� 7RQ

&RQFHQWULF 'LIIXVHU �)�0�� $;%���&)$ � ��� �� 7RQ

&21&(175,& ',))86(5 �67(3 '2:1�
'HVFULSWLRQ 0RGHO 1XPEHU � :HLJKW 8VHG RQ

&RQFHQWULF 'LIIXVHU �6�'�� $;%���&6$ � ��� � ��� 7RQ

&RQFHQWULF 'LIIXVHU �6�'�� $;%���&6$ � ��� �� 7RQ

&RQFHQWULF 'LIIXVHU �6�'�� $;%���&6$ � ��� �� ��� 7RQ

&RQFHQWULF 'LIIXVHU �6�'�� $;%���&6$ � ��� �� 7RQ

&RQFHQWULF 'LIIXVHU �6�'�� $;%���&6$ � ��� �� 7RQ
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7KH FDELQHW VKDOO EH PDGH RI VWXUG\ *��� JDOYDQL]HG VWHHO� SKRVSKDWH

FRDWHGZLWK DQ HSR[\ EDVHGSULPHU DQG SRO\HVWHU ILQLVK FRDW IRU ORQJ ODVW�

LQJ ZHDWKHUSURRI FRQVWUXFWLRQ� %DVH UDLOV VKDOO EH PDGH RI �� JDXJH

VWHHO DQG KDYH IRUN OLIW VORWV SOXV KROHV SURYLGHG IRU OLIWLQJ VKDFNOHV� 8QLW

VKDOO EH GHVLJQHG ZLWK FRQYHUWLEOH DLUIORZ DQG DUH VKLSSHG UHDG\ IRU

GRZQIORZDSSOLFDWLRQVZLWK FRQYHUVLRQ WRKRUL]RQWDO DLUIORZEHLQJDFFRP�

SOLVKHGE\ UHORFDWLQJ WZRSDQHOV� 7KH LQGRRUEORZHU FRPSDUWPHQW LQWHULRU

FDELQHW VXUIDFHV VKDOO EH LQVXODWHG ZLWK D PLQLPXP ���·· WKLFN� IOH[LEOH

JODVV ILEHU LQVXODWLRQ� FRDWHG RQ WKH DLU VLGH� $OXPLQXP IRLO IDFHG JODVV

ILEHU LQVXODWLRQ VKDOO EH XVHG LQ WKH IXUQDFH FRPSDUWPHQW�

&22/,1* 6(&7,21

8QLWV VKDOO EH IDFWRU\ FKDUJHG DQGRSHUDWLRQDOO\ UHDG\XSRQGHOLYHU\� 7KH

XQLW VKDOO KDYH WZR LQGHSHQGHQW UHIULJHUDQW V\VWHPV SURYLGLQJ WZR VWDJH

FRROLQJRSHUDWLRQ� (DFK UHIULJHUDQWFLUFXLW VKDOO KDYHDKLJKHIILFLHQF\� IXO�

O\ KHUPHWLF FRPSUHVVRU ZLWK LQWHUQDO RYHUORDG SURWHFWLRQ� KLJK DQG ORZ

SUHVVXUH VZLWFKHV� ILOWHU GULHU� DQG FRSSHU WXEH � DOXPLQXP ILQ HYDSRUDWRU

DQG FRQGHQVHU FRLOV� 7KH XQLW VKDOO EHGHVLJQHG IRU WZR�VWDJH FRROLQJRS�

HUDWLRQ GRZQ WR ��
�
)� DV VKLSSHG� DV ZHOO DV SUH�ZLUHG IRU HFRQRPL]HU�

W\SH DFFHVVRULHV�

&2,/6

7KH HYDSRUDWRU DQG FRQGHQVHU FRLOV VKDOO EH IDEULFDWHG ZLWK DOXPLQXP

ILQV PHFKDQLFDOO\ ERQGHG WR FRSSHU WXELQJ� %RWK FRLOV VKDOO EH SUHVVXUH

WHVWHG SULRU WR DVVHPEO\ LQWR WKH XQLW DQG HOHFWURQLFDOO\ OHDN WHVWHG DIWHU

DVVHPEO\ LQWR WKH XQLW� 7KH HYDSRUDWRU FRLO VKDOO EH SURWHFWHG IURP GXVW

DQG GHEULV RQ WKH UHWXUQ DLU VLGH E\ IDFWRU\ LQVWDOOHG �µ ORZ YHORFLW\ JODVV

ILEHU DLU ILOWHUV� )LOWHU IDFH YHORFLW\ VKDOO QRW H[FHHG ��� )30 IRU ����� WRQ

XQLWV� ��� )30 IRU WKH �� WRQ XQLWV� ��� )30 IRU WKH ������ WRQ XQLWV� ���

)30 IRU WKH �� WRQ XQLWV DQG ��� )30 IRU WKH �� WRQ DW QRPLQDO DLUIORZV�

&21'(16(5 )$1�6�

7KH����� WRQXQLWV VKDOO KDYHDVLQJOHGLUHFW��GULYH SURSHOOHU�IDQ�PRWRU DV�

VHPEO\� WKH �� WKUX �� WRQ XQLWV VKDOO KDYH WZR FRQGHQVHU IDQDVVHPEOLHV�

7KH DVVHPEOLHV VKDOO EH PRXQWHG GLUHFWO\ WR D YHUWLFDO��GLVFKDUJH JULOOH

WKDW LV HDVLO\ UHPRYDEOH IRU VHUYLFH� 0RWRUV VKDOO EH UDWHG DW ���� 530

DQG VKDOO KDYH SHUPDQHQWO\ OXEULFDWHG EDOO EHDULQJV DQG LQWHUQDO RYHUORDG

SURWHFWLRQ�

(9$325$725 %/2:(5

7KH ����� WKUX �� WRQ XQLWV VKDOO KDYH D VLQJOH EHOW GULYHQ HYDSRUDWRU

EORZHU ��� IUDPH� DQG LW VKDOO KDYH SHUPDQHQWO\ OXEULFDWHG EDOO EHDULQJV

DQG LQWHUQDO RYHUORDG SURWHFWLRQ� $Q DGMXVWDEOH PRWRU GULYH VKHDYH IRU

PDWFKLQJ DLU IORZ UHTXLUHPHQWV VKDOO EH VWDQGDUG� $GGLWLRQDOO\� KLJK VWDWLF

NLWV VKDOO EH DYDLODEOH IRU DLU IORZV DERYH WKH VWDQGDUG UHTXLUHPHQW� 7KH

H[WHUQDO VWDWLF FDSDELOLW\ RI WKH XQLW VKDOO EH WKH VDPH IRU KRUL]RQWDO DQG

GRZQIORZ GLVFKDUJH�

+($7,1* 6(&7,21

7KH XQLWV VKDOO KDYH DOXPLQL]HG VWHHO WXEXODU KHDW H[FKDQJHUV ORFDWHG RQ

WKHGLVFKDUJHVLGHRI WKHHYDSRUDWRU EORZHUDQGHTXLSSHGZLWKD WZRVWDJH

JDV YDOYH� 7KH XQLWV VKDOO KDYH LQ��VKRW EXUQHUV WKDW DUH LJQLWHGE\ DQHOHF�

WURQLF VSDUNZLWK IODPHSURYLQJ IHDWXUHDQGSURWHFWHGE\ ERWKD OLPLW VZLWFK

DQG IODPH UROO��RXW VZLWFK� 7KH LQGXFHG GUDIW EORZHU VKDOO KDYH D WZR��

VSHHGPRWRU DQG VKDOO EH LQWHUORFNHGZLWK D SURYHQ DLU SUHVVXUH VDIHW\GH�

YLFH�

&251(5 :(,*+76 �/%6�
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0D[LPXP KRUL]RQWDO

RYHUKDQJ LV ��µ IURP

GXFW SDQHO VLGH ZLWK

D PLQLPXP RI ��µ

DERYH XQLW�

��µ

��µ

�µ

��µ

$  ��µ ZLWK QR HFRQPL]HU� ��µ ZLWK HFRQRPL]HU�

2Q �� WRQ PRGHOV� ��µ LV VXJJHVWHG WR DOORZ DGHTXDWH

FRPSUHVVRU VHUYLFH FOHDUDQFH�
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