
��� �� ���� ��
�����

3ULQWHG LQ 8�6�$�

0RGHOV

8VH 21/< IDFWRU\ OLVWHG HOHFWULF KHDWHUV�

*HQHUDO ,QIRUPDWLRQ � ,QVWDOODWLRQ �� � � � � � � � � � � �
,QVWDOODWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
+RUL]RQWDO ,QVWDOODWLRQV �� � � � � � � � � � � � � � � � � � � � �
'XFWZRUN &RQQHFWLRQV �� � � � � � � � � � � � � � � � � � � � � �
)LOWHU ,QVWDOODWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � �
(OHFWULFDO &RQQHFWLRQV �� � � � � � � � � � � � � � � � � � � � � �
0RWRU VSHHGV DQG $LUIORZ �� � � � � � � � � � � � � � � � � � �
%ORZHU 3HUIRUPDQFH �� � � � � � � � � � � � � � � � � � � � � � � �
$LUIORZ &KHFN �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
:LULQJ 'LDJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HSODFHPHQW 3DUWV ��� � � � � � � � � � � � � � � � � � � � � � � � �

(9��)����$
(9��-����$
(9��1����$

,167$//$7,21
,16758&7,216

%ORZHU &RLOV

&RQWHQWV

'DQJHU� :DUQLQJ DQG &DXWLRQ
7KH VLJQDO ZRUGV '$1*(5� :$51,1* DQG &$87,21
DUH XVHG WR LGHQWLI\ OHYHOV RI KD]DUG VHULRXVQHVV� 7KH
VLJQDO ZRUG '$1*(5 LV RQO\ XVHG RQ SURGXFW ODEHOV WR
VLJQLI\ DQ LPPHGLDWH KD]DUG� 7KH VLJQDO ZRUGV :$51�
,1* DQG &$87,21 ZLOO EH XVHG RQ SURGXFW ODEHOV DQG
WKURXJKRXW WKLV PDQXDO DQG RWKHU PDQXDOV WKDW PD\ DS�
SO\ WR WKH SURGXFW�
'$1*(5 �� ,PPHGLDWH KD]DUGVZKLFK:,// UHVXOW LQ VH�
YHUH SHUVRQDO LQMXU\ RU GHDWK�
:$51,1* �� +D]DUGV RU XQVDIH SUDFWLFHV ZKLFK
&28/' UHVXOW LQ VHYHUH SHUVRQDO LQMXU\ RU GHDWK�
&$87,21 �� +D]DUGV RU XQVDIH SUDFWLFHV ZKLFK&28/'
UHVXOW LQ PLQRU SHUVRQDO LQMXU\ RU SURGXFW RU SURSHUW\
GDPDJH�

6LJQDO :RUGV LQ 0DQXDOV
7KH VLJQDO ZRUG :$51,1* LV XVHG WKURXJKRXW WKLV
PDQXDO LQ WKH IROORZLQJ PDQQHU�

7KH VLJQDO ZRUG &$87,21 LV XVHG WKURXJKRXW WKLV
PDQXDO LQ WKH IROORZLQJ PDQQHU�

&$87,21
3URGXFW /DEHOLQJ
6LJQDO ZRUGV DUH XVHG LQ FRPELQDWLRQ ZLWK FRORUV DQG�RU
SLFWXUHV RQ SURGXFW ODEHOV�

:$51,1*

6DIHW\ /DEHOLQJ DQG 6LJQDO :RUGV

5HTXLUH
$0)���1+$

$FFHVVRU\ 1R +HDW .LW
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12 +($7(56
$OO 6LGHV �µ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
)URP 6XSSO\ 'XFW �µ� � � � � � � � � � � � � � � � � � � � � � � � � �
5HFRPPHQGHG 6HUYLFH )URP )URQW ��µ� � � � � � � � � �
�6HUYLFH IRU EORZHU� ILOWHU LI LQVWDOOHG�

:,7+ +($7(56
$OO 6LGHV �µ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
)URP )LUVW 7KUHH
)HHW RI 6XSSO\ 'XFW WR &RPEXVWLEOHV �µ� � � � � � � �
)URP 'XFW DIWHU 7KUHH )HHW �µ� � � � � � � � � � � � � � � � �
5HFRPPHQGHG 6HUYLFH )URP )URQW ��µ� � � � � � � � � �
�6HUYLFH IRU EORZHU� ILOWHU� KHDWHUV LI LQVWDOOHG�

)LJXUH � 'LPHQVLRQV DQG &OHDUDQFHV

)LUH +D]DUG

:KHQ KHDWHUV DUH LQVWDOOHG PDLQWDLQ FOHDU�
DQFHV IURP FRPEXVWLEOH PDWHULDOV DV VSHFL�
ILHG RQ XQLW UDWLQJ SODWH�

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

��
µ

�� ���µ

�������µ ����� �� � 7RQ�
�������µ �� �� � 7RQ�
�������µ ����� �� � 7RQ�

�������µ ��
��� �� � 7RQ�

�������µ �� �� � 7RQ�
�������µ ��

��� �� � 7RQ�

/RZ 9ROWDJH
3LORW +ROH

/LQH 9ROWDJH
3LORW +ROH

���µ

$OWHUQDWH
/LQH 9ROWDJH
3LORW +ROH

*HQHUDO ,QIRUPDWLRQ

,QVWDOODWLRQRU UHSDLUVPDGHE\XQTXDOLILHG SHUVRQVFDQ
UHVXOW LQ KD]DUGV WR \RX DQG RWKHUV� ,QVWDOODWLRQ 0867
FRQIRUP ZLWK ORFDO EXLOGLQJ FRGHV DQG ZLWK WKH
1DWLRQDO (OHFWULFDO &RGH 1)3$�� FXUUHQW HGLWLRQ�

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

)DLOXUH WR FDUHIXOO\ UHDG DQG IROORZ DOO LQVWUXFWLRQV LQ
WKLV PDQXDO FDQ UHVXOW LQ HTXLSPHQW PDOIXQFWLRQ�
SURSHUW\ GDPDJH� SHUVRQDO LQMXU\ DQG�RU GHDWK�

7KH EORZHU FDELQHW PD\ EH XVHG IRU FRROLQJ RU KHDW SXPS
RSHUDWLRQ ZLWK RU ZLWKRXW HOHFWULF KHDW� ,QVWDOODWLRQV ZLWKRXW
HOHFWULF KHDW� UHTXLUH D1R+HDW .LW� 7KH FDELQHW FDQEH LQVWDOOHG LQ
DQ XSIORZ� GRZQIORZ RU KRUL]RQWDO SRVLWLRQ �)LJXUH �� ���

/RFDWLRQ
6HOHFW WKH EHVW SRVLWLRQZKLFK VXLWV WKH LQVWDOODWLRQ VLWH FRQGLWLRQV�
7KH ORFDWLRQ VKRXOG SURYLGH DGHTXDWH VWUXFWXUDO VXSSRUW� VSDFH LQ
WKH IURQW RI WKH XQLW IRU VHUYLFH DFFHVV� FOHDUDQFH IRU UHWXUQ DLU DQG
VXSSO\ GXFW FRQQHFWLRQV� VSDFH IRU UHIULJHUDQW SLSLQJ FRQQHFWLRQV
DQG FRQGHQVDWH GUDLQ OLQH FRQQHFWLRQV� ,I KHDWHUV DUH EHLQJ
LQVWDOOHG PDNH VXUH DGHTXDWH FOHDUDQFH LV PDLQWDLQHG IURP
VXSSO\ GXFWZRUN� 6HH &OHDUDQFHV DQG :DUQLQJ LQ )LJXUH ��
,I WKH XQLW LV ORFDWHG LQ DQ DUHD RI KLJK KXPLGLW\� QXLVDQFH VZHDWLQJ
RI FDVLQJPD\ RFFXU� 2Q WKHVH LQVWDOODWLRQV D ZUDS RI �µ ILEHUJODVV
LQVXODWLRQ ZLWK D YDSRU EDUULHU VKRXOG EH XVHG�
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,QVWDOODWLRQV
7KH XQLW LV UHDG\ WR LQVWDOO LQ DQ\ SRVLWLRQ ZLWKRXW PRGLILFDWLRQV�
5HIHU WR WKH FRLO LQVWUXFWLRQV IRU LQIRUPDWLRQ RQ GUDLQ SDQ
FRQILJXUDWLRQV HWF� 0DNH VXUH FRLO LV VHW XS SURSHUO\ IRU GHVLUHG
SRVLWLRQ RI EORZHU FDELQHW�
&RLO PXVW EH VHFXUHG WR EORZHU FDELQHW ZLWK WZR =��VKDSHG
EUDFNHWV WKDW ILW RQ WKH VLGHV�

3RVLWLRQ FRLO FDELQHW LQ UHODWLRQ WR WKH EORZHU VR WKH\ZLOO EH FRUUHFW
IRU GHVLUHG DSSOLFDWLRQ�

$SSO\ IRDP VHDO VWULS DURXQG WRS RI FRLO FDELQHW� 6HW EORZHU RQ WRS
RI FRLO FDELQHW VR WKH EDFNV DUH IOXVK DQG LW LV FHQWHUHG VLGH WR
VLGH� 6HFXUH FDELQHWV WRJHWKHU XVLQJ WKH =��VKDSHG EUDFNHWV� ,I
QR SLORW KROHV DUH SUHVHQW� FHQWHU EUDFNHWV IURQW WR EDFN DQG GULOO
KROHV DV UHTXLUHG IRU VFUHZV�
'RZQIORZ ,QVWDOODWLRQV
5HIHU WR LQVWUXFWLRQV ZLWK 6XEEDVH .LW�

)LJXUH � $WWDFK &RLO WR %ORZHU &DELQHW

=��6KDSHG
%UDFNHW
�(DFK 6LGH�

3ODFH VHDO
RQ WRS RI
&RLO &DELQHW
DURXQG
SHULPHWHU

3DQHOV UHPRYHG
IRU FODULW\ RQO\

)LJXUH � $LUIORZ 3RVLWLRQV

6XEEDVH

1RQ�'XFWHG 5HWXUQ $LU &ORVHW ,QVWDOODWLRQ

7KH FDELQHW FDQ EH LQVWDOOHG LQ D FORVHW ZLWK D IDOVH ERWWRP WR IRUP
D UHWXUQ DLU SOHQXP� RU PRXQWHG RQ DQ RSHQ SODWIRUP LQVLGH WKH
FORVHW� 3ODWIRUP VKRXOG EH KLJK HQRXJK WR SURYLGH D IUHH �RSHQ�
DUHD IRU DGHTXDWH UHWXUQ DLUIORZ LQWR WKH ERWWRP RI WKH FDELQHW�
7KH RSHQ DUHD FDQ EH RQ WKH IURQW VLGH RU D FRPELQDWLRQ RI IURQW
DQG VLGHV� SURYLGLQJ WKHUH LV FOHDUDQFH RQ WKH VLGHV EHWZHHQ
FDELQHW DQG FORVHW�5HIHU WR$&&$0DQXDO' IRU VL]LQJ DQG IUHH
DUHD UHFRPPHQGDWLRQV�

127(� /RFDO FRGHV PD\ OLPLW DSSOLFDWLRQ RI V\VWHPV ZLWKRXW D
GXFWHG UHWXUQ WR VLQJOH VWRU\ GZHOOLQJV�

+RUL]RQWDO /HIW DQG 5LJKW ,QVWDOODWLRQV

&RLO FDELQHWV WKDW DUH VKLSSHG ZLWK WKH KRUL]RQWDO GUDLQ SDQ
LQVWDOOHG DUH VHW XS IRU KRUL]RQWDO OHIW KDQG DLUIORZ� 7KH\PXVW KDYH
WKH GUDLQ SDQ UHSRVLWLRQHG IRU ULJKW KDQG DLUIORZ� 5HIHU WR FRLO
LQVWDOODWLRQ PDQXDO�

&$87,21
$ ILHOG IDEULFDWHG DX[LOLDU\ GUDLQ SDQ�ZLWK D VHSDUDWH GUDLQ LV
5(48,5(' IRU DOO LQVWDOODWLRQVRYHU D ILQLVKHG OLYLQJ VSDFH RU
LQ DQ\ DUHD WKDW PD\ EH GDPDJHG E\ RYHUIORZ IURP WKH PDLQ
GUDLQ SDQ� ,Q VRPH ORFDOLWLHV� ORFDO FRGHV UHTXLUH DQ DX[LOLDU\
GUDLQ SDQ IRU $1< KRUL]RQWDO LQVWDOODWLRQ�
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)LJXUH � $LUIORZ 3RVLWLRQV

6XVSHQGHG &DELQHW ,QVWDOODWLRQ

�� 7KH FDELQHW PD\ EH VXSSRUWHG RQ D IUDPH RU VKHOI� RU LW PD\
EH VXVSHQGHG�

�� 8VH PHWDO VWUDSSLQJ RU WKUHDGHG URG ZLWK DQJOH LURQ
VXSSRUWV XQGHU WKH DX[LOLDU\ GUDLQ SDQ WR VXVSHQG FDELQHW�
7KHVH VXSSRUWV 0867 UXQ SDUDOOHO ZLWK WKH OHQJWK RI WKH
FDELQHW �)LJXUH � ��

�� (QVXUH WKDW WKHUH LV DGHTXDWH URRP WR UHPRYH VHUYLFH DQG
DFFHVV SDQHOV DIWHU LQVWDOOLQJ VXSSRUWLQJ EUDFNHWV�

�� 3ODFH 6W\URIRDP EORFNV LQ DX[LOLDU\ GUDLQ SDQ WR VXSSRUW
FDELQHW�

'XFW &RQQHFWLRQV
6XSSO\ 'XFW
6XSSO\ GXFW PXVW EH DWWDFKHG WR WKH RXWVLGH RI IODQJH RQ RXWOHW
HQG RI XQLW� )OH[LEOH FRQQHFWRUV PD\ EH XVHG LI GHVLUHG� 0DLQWDLQ
FOHDUDQFHV IURP VXSSO\ GXFW WR FRPEXVWLEOHV ZKHQ KHDWHUV DUH
LQVWDOOHG� 6HH )LJXUH � DQG XQLW UDWLQJ SODWH�

5HWXUQ 'XFW
5HWXUQ GXFW VKRXOG EH DWWDFKHG WR ERWWRP RI XQLW XVLQJ VKHHW
PHWDO VFUHZV RU RWKHU IDVWHQHUV�

)LOWHU ,QVWDOODWLRQ
)LOWHUV PXVW EH ILHOG VXSSOLHG� $ UHPRWH ILOWHU JULOOH RU RWKHUPHDQV
PXVW EH SURYLGHG� 5HIHU WR $&&$ 0DQXDO ' IRU UHPRWH ILOWHU
VL]LQJ�

)LJXUH � +RUL]RQWDO ,QVWDOODWLRQ

)LHOG�)DEULFDWHG
'UDLQ 3DQ

6XSSRUWV 0867 UXQ SDUDOOHO ZLWK EORZHU FDELQHW

5HIULJHUDQW
/LQHV

'UDLQ
/LQHV

6W\URIRDP
%ORFNV
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(OHFWULFDO &RQQHFWLRQV

(OHFWULFDO VKRFN KD]DUG�

7XUQ 2)) HOHFWULF SRZHU DW IXVH ER[ RU VHUYLFH
SDQHO EHIRUH PDNLQJ DQ\ HOHFWULFDO FRQQHFWLRQV
DQG HQVXUH D SURSHU JURXQG FRQQHFWLRQ LV PDGH
EHIRUH FRQQHFWLQJ OLQH YROWDJH�

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

$OO HOHFWULFDO ZRUN 0867 FRQIRUP ZLWK WKH UHTXLUHPHQWV RI ORFDO
FRGHV DQG RUGLQDQFHV DQG WKH 1DWLRQDO (OHFWULFDO &RGH 1)3$ ��
FXUUHQW HGLWLRQ�
7KH ORZ YROWDJH WUDQVIRUPHU DQG WKH IDQ FRQWURO DUH VWDQGDUG RQ
DOO PRGHOV DQG DUH SUHZLUHG DW WKH IDFWRU\� /LQH YROWDJH
FRQQHFWLRQV DUH PDGH WR WKH KHDWHU DFFHVVRU\ RU WKH OXJV RQ WKH
1R +HDW .LW�

2YHUFXUUHQW 3URWHFWLRQ
7KH SRZHU VXSSO\ ZLULQJ WR WKH XQLW 0867 EH SURYLGHG ZLWK
RYHUFXUUHQW SURWHFWLRQ� *RYHUQLQJ FRGHV PD\ UHTXLUH WKLV WR EH
IXVHV 21/< RU FLUFXLW EUHDNHUV�
)RU EORZHU FDELQHWV ZLWKRXW KHDWHUV� D �� DPS FLUFXLW PD\ EH
XVHG�

1R +HDW .LW ,QVWDOODWLRQ
,I HOHFWULF KHDW LV QRW XVHG� LQVWDOO DFFHVVRU\ 1R +HDW .LW�

�� /RFDWH DGDSWHU DQG ILOOHU SODWHV� ZLWK VFUHZV LQVLGH
SDFNDJH�

�� $WWDFK DGDSWHU SODWH DQG ILOOHU SODWH WR EUDFNHW LI UHTXLUHG WR
PDWFK FDELQHW� 5HIHU WR )LJXUH ��

�� 6HFXUH WKH 1R +HDW .LW DFFHVVRU\ ZLWK IRXU VFUHZV�
�� &RQQHFW WKH SOXJ IURP 1R +HDW .LW ZLULQJ LQWR WKH

UHFHSWDFOH RQ WKH FRQWURO ERDUG RQ WKH VLGH RI WKH FDELQHW�

&$87,21
'R QRW DWWHPSW WR IRUFH SOXJ DV LW RQO\ ILWV RQH ZD\�

/LQH 9ROWDJH &RQQHFWLRQV
/LQH YROWDJH ZLULQJ PD\ EH EURXJKW LQWR WKH XQLW WKURXJK WKH WRS
ULJKW��KDQG FRUQHU RU WKH ULJKW��KDQG VLGH SDQHO� 7KH FRUUHFW KROH
VL]H UHTXLUHG E\ WKH FRQGXLW ILWWLQJ PXVW EH SXQFKHG DW WKH SLORW
KROH ORFDWLRQ� 3OXJ WKH XQXVHG SLORW KROH ZLWK D KROH SOXJ �VXSSOLHG
ZLWK XQLW��

&RQQHFW ILHOG ZLULQJ WR DSSURSULDWH WHUPLQDOV RQ HOHFWULF KHDWHU RU
OXJV RQ WKH 1R +HDW .LW� $OO OLQH YROWDJH FRQQHFWLRQV PXVW EH
PDGH ZLWK FRSSHU ZLUH�

/LQH 9ROWDJH &RQQHFWLRQ

�� 3URYLGH OLQH YROWDJH SRZHU VXSSO\ ����9�����9� IURP D
VHSDUDWH FLUFXLW�V�� 6L]H SHU WDEOH RU WDEOH LQ KHDWHUPDQXDO�

�� &RQQHFW OLQH YROWDJH WR WKH OXJV RQ WKH 1R +HDW .LW�� RU WR
FLUFXLW EUHDNHUV RU ZLUH OHDGV IURP KHDWHUV� 5HIHU WR )LJXUH
� DQG ZLULQJ GLDJUDP�

*URXQGLQJ &RQQHFWLRQ

8VH D FRSSHU FRQGXFWRU�V� IURP WKH JURXQG OXJ RQ WKH 1R +HDW .LW
RU JURXQG OXJV RQ WKH HOHFWULF KHDWHU WR D JURXQGHG FRQQHFWLRQ LQ
WKH HOHFWULF VHUYLFH SDQHO RU D SURSHUO\ GULYHQ DQG HOHFWULFDOO\
JURXQGHG JURXQG URG�

(OHFWULFDO &RQWUROV)LJXUH �

$GDSWHU 3ODWH

)LOOHU 3ODWH

/XJV IRU
/LQH 9ROWDJH
DQG *URXQG
&RQQHFWLRQV

1R +HDW .LW

0DWFKLQJ 5HFHSWDFOH
)RU 1R +HDW .LW
RU (OHFWULF +HDWHU

/RZ 9ROWDJH
&RQQHFWLRQV

0D[LPXP 5HFRPPHQGHG

2YHUFXUUHQW 6XSSO\ :LUH

6XSSO\ 0D[LPXP %UDQFK 3URWHFWLYH �� � &� &RSSHU *URXQG

6XSSO\ &LUFXLW &LUFXLW 0RWRU 7RWDO &LUFXLW 'HYLFH 0D[� :LUH

9ROWV 3KDVH +HUW] 1R� $036� $036� $PSDFLW\ �$036�� 1R� 6L]H /HQJWK �)W� 1R� 6L]H

��� � �� 6LQJOH ��� ��� ��� �� � �� ��� � ��

��� � �� 6LQJOH ��� ��� ��� �� � �� �� � ��
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/RZ 9ROWDJH &RQWURO &RQQHFWLRQV
7KH �� YROW SRZHU VXSSO\ LV SURYLGHG E\ DQ LQWHUQDOO\ ZLUHG ORZ
YROWDJH WUDQVIRUPHU ZKLFK LV VWDQGDUG RQ DOO PRGHOV� ,I SRZHU
VXSSO\ LV ��� YROW� WKH ORZ YROWDJH WUDQVIRUPHU PXVW EH UHZLUHG WR
WKH ��� YROW WDS� 6HH WKH XQLW ZLULQJ ODEHO�
)LHOG VXSSOLHG ORZ YROWDJH ZLULQJ FDQ HQWHU WKH XQLW RQ WKH WRS OHIW
KDQG FRUQHU
 RU WKH OHIW KDQG VLGH SDQHO� :KHQ XVLQJ WKH OHIW KDQG
VLGH SDQHO HQWUDQFH� WKH ORZ YROWDJH ZLULQJ PXVW EH IHG WKURXJK
WKH HQWUDQFH KROH LQ WKH ERWWRP RI WKH EORZHU GHFN LQWR WKH FRQWURO
DUHD�

8VH OHIW VLGH HQWUDQFH LI D +RW :DWHU &RLO LV JRLQJ WR EH XVHG�
,QVWDOO WKH VWUDLQ UHOLHI EXVKLQJ �VXSSOLHG ZLWK XQLW� LQ WKH VHOHFWHG
KROH DQG D KROH SOXJ �VXSSOLHG ZLWK XQLW� LQ WKH XQXVHG KROH�
&RQQHFW WKH ILHOG ZLULQJ DW WKH VFUHZ WHUPLQDOV RI WKH FRQWURO
ERDUG� 5HIHU WR )LJXUH ��
.HHS WKH ORZ YROWDJHZLULQJ DV VKRUW DV SRVVLEOH LQVLGH WKH FRQWURO
ER[�
&RPSOHWH FRQQHFWLRQV EHWZHHQ LQGRRU EORZHU� RXWGRRU VHFWLRQ�
LQGRRU WKHUPRVWDW DQG HOHFWURQLF RXWGRRU WKHUPRVWDW �DFFHVVRU\�
DFFRUGLQJ WR LQVWUXFWLRQ SURYLGHG ZLWK WKH &RQGHQVHU ,QVWDOODWLRQ
,QVWUXFWLRQV RU WKRVH SURYLGHG ZLWK WKH DFFHVVRU\ DQG UHIHU WR
)LJXUH ��

5 & 2 < * :� :�

5

*

<

:

<

<

2XWGRRU 8QLW

7KHUPRVWDW

,QGRRU %ORZHU

&RROLQJ 2QO\

7\SLFDO /RZ 9ROWDJH &RQQHFWLRQV)LJXUH �

'HKXP

+XPLGLVWDW RU 2XWGRRU 7KHUPRVWDW

$LU &RQGLWLRQHU �� $GGLQJ &RQWURO IRU ��� $LUIORZ

,QGRRU %ORZHU

5 & 2 < * :� :�'HKXP

$GMXVWLQJ 7KHUPRVWDW $QWLFLSDWRU
6HW WKH KHDW DQWLFLSDWRU RI WKH WKHUPRVWDW WR WKH SURSHU YDOXH� 6HH
LQVWUXFWLRQV SURYLGHG ZLWK WKH WKHUPRVWDW EHIRUH PDNLQJ WKLV
DGMXVWPHQW�

+HDWHU 6L]H �� .: $QWLFLSDWRU 6HWWLQJ

�� ���

��� �� ���

$GGLQJ +XPLGLVWDW RU 2XWGRRU 7KHUPRVWDW
$GGLQJ D KXPLGLVWDW RU RXWGRRU WKHUPRVWDW DOORZV WKH DLUIORZ WR EH
UHGXFHG WR ��� RI QRUPDO DOORZLQJ JUHDWHU KXPLGLW\ FRQWURO�
+XPLGLVWDWV DUH SUHIHUUHG EXW DQ RXWGRRU WKHUPRVWDW FDQ EH XVHG
EXW FDQ RQO\ EH VHW EDVHG RQ WHPSHUDWXUH� 6XJJHVWHG VWDUWLQJ
SRLQW LV �� )� EXW WKLV ZLOO YDU\ GHSHQGLQJ RQ VHYHUDO IDFWRUV�
7KH FRQWURO PXVW EH ZLUHG GLIIHUHQWO\ RQ DLU FRQGLWLRQHUV DQG KHDW
SXPSV� 2Q DLU FRQGLWLRQHUV FRQQHFW WR < DQG 'HKXP WHUPLQDOV�
UHI )LJXUH ��

+($7 38036 21/<� +HDW SXPSV PXVW XVH RQO\ WKH RXWGRRU
WKHUPRVWDW� EHFDXVH LW LV SRZHUHG LQVWHDG RI MXVW SHUIRUPLQJ D
VZLWFKLQJ IXQFWLRQ� 7KLV DOORZV LW WR EH RXW RI WKH FLUFXLW ZKHQ
FRQWLQXRXV FLUFXODWLRQ LV GHVLUHG� ZKLFK LV UHTXLUHG IRU WKH V\VWHP
WR RSHUDWH RQ )DQ 2QO\ IRU FLUFXODWLRQ� ZKLFK LV ��� DLUIORZ� 2Q
KHDW SXPSV FRQQHFW WR < DQG 'HKXP WHUPLQDOV� DQG & DQG 2 WR
SRZHU WKH RXWGRRU WKHUPRVWDW� UHI )LJXUH ��

(OHFWULF +HDWHU 6WDJLQJ
7KH KHDWHU HOHPHQWV DUH WXUQHG RQ LQ LQFUHPHQWV� 5HIHU WR +HDWHU
6WDJLQJ 7DEOH LQ WKH +HDWHU ,QVWDOODWLRQ 0DQXDO� ,Q DGGLWLRQ RQ
KHDWHUV ODUJHU WKDQ �.:� WKH KHDW FDQ EH VWDJHG ��VW 	 �QG� HLWKHU
WKURXJK DQ LQGRRU WKHUPRVWDW RU E\ XVLQJ DQ RXWGRRU WKHUPRVWDW�
7KLV VDWLVILHV VWDJLQJ UHTXLUHPHQWV LPSRVHG E\ VRPH HOHFWULF
XWLOLWLHV RQ KHDWHUV ODUJHU WKDQ � NLORZDWWV�
$ FRQWURO VLJQDO ���9� IURP :� RQ WKH ,QGRRU 7·VWDW WR :� RQ WKH
FRQWURO ERDUG HQHUJL]HV WKH �VW VWDJH RI KHDW� $ FRQWURO VLJQDO
���9� WR :� RQ WKH FRQWURO ERDUG HQHUJL]HV WKH VHFRQG VWDJH RI
HOHFWULF KHDW� 7R WXUQ 21 ERWK VWDJHV DW WKH VDPH WLPH� XVLQJ RQH
FRQWURO VLJQDO� :� DQG :� DUH MXPSHUHG WRJHWKHU�
,I WKH LQGRRU WKHUPRVWDW GRHV QRW KDYH VWDJLQJ FDSDELOLWLHV�
DFFHVVRU\ HOHFWURQLF RXWGRRU WKHUPRVWDWV DUH DYDLODEOH WKDW ZLOO
FRQWURO WZR VWDJHV RI HOHFWULF KHDW�

0RWRU 6SHHGV DQG $LUIORZ
6HH )LJXUH � DQG 3DJH ��
7KH PRWRU VSHHG FDQ EH VHW RQ RQH RI HLJKW VSHHGV DQG WKH DLU
IORZ ZLOO DGMXVW EHWZHHQ ���� ��� DQG ���� GHSHQGLQJ RQ
VHWWLQJV� 7LPH 21 � 2)) VHWWLQJV FDQ DOVR EH DGMXVWHG�
'HWHUPLQH FRLO VWDWLF SUHVVXUH GURS� FRQVXOW FRLO PDQXDO DQG
PHDVXUH GXFW V\VWHP VWDWLF SUHVVXUH� WKHQ GHWHUPLQH UHTXLUHG
VSHHG VHWWLQJ IURP EORZHU FKDUWV�
6HW VZLWFKHV �� �� DQG � RQ WKH PRWRU HQG EHOO WR SRVLWLRQ � �RII� RU
� �RQ� DV VSHFLILHG RQ EORZHU FKDUWV�
6HW VZLWFKHV � DQG � WR SRVLWLRQ � �RII� RU � �RQ� DV VSHFLILHG LQ
)LJXUH � WR FRQWURO )DQ GHOD\ 21 �� 2))�
127(� 3RZHU PXVW EH FRPSOHWHO\ 2)) WR XQLW DQ\ WLPH
VZLWFK VHWWLQJV DUH FKDQJHG RU VHWWLQJV ZLOO QRW WDNH HIIHFW�
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$LU )ORZ &KHFN
)RU SURSHU V\VWHP RSHUDWLRQ� WKH DLU IORZ WKURXJK WKH LQGRRU FRLO
VKRXOG EH EHWZHHQ ��� DQG ��� FIP SHU WRQ RI FRROLQJ FDSDFLW\�
7KH DLU IORZ WKURXJK WKH XQLW FDQ EH GHWHUPLQHG E\ PHDVXULQJ WKH
H[WHUQDO VWDWLF SUHVVXUH WR WKH XQLW DQG VHOHFWLQJ WKH PRWRU VSHHG
WDS WKDW ZLOO PRVW FORVHO\ SURYLGH WKH UHTXLUHG DLU IORZ�

�� 6HW XS WR PHDVXUH H[WHUQDO VWDWLF SUHVVXUH DW WKH VXSSO\
DQG UHWXUQ GXFW FRQQHFWLRQV �)LJXUH ����

�� 'ULOO KROHV LQ WKH GXFWV IRU SUHVVXUH WDSV� SLWRW WXEHV� RU
RWKHU DFFXUDWH SUHVVXUH VHQVLQJ GHYLFHV�

)LJXUH �� 6WDWLF 3UHVVXUH &KHFN

6XSSO\

,QGRRU
6HFWLRQ

,QFOLQH
0DQRPHWHU

5HWXUQ

�� &RQQHFW WKHVH WDSV WR D OHYHO LQFOLQHG PDQRPHWHU RU GUDIW
JDXJH�

�� (QVXUH WKH FRLO DQG ILOWHU DUH FOHDQ� DQG DOO WKH UHJLVWHUV DUH
RSHQ�

�� 'HWHUPLQH WKH H[WHUQDO VWDWLF SUHVVXUH ZLWK WKH EORZHU
RSHUDWLQJ�

�� 5HIHU WR WKH $LU )ORZ 'DWD WDEOHV� SDJH � WR ILQG WKH 'LS
6ZLWFK 6SHHG VHWWLQJ WKDW ZLOO PRVW FORVHO\ SURYLGH WKH
UHTXLUHG DLU IORZ IRU WKH V\VWHP�

�� 5HIHU WR 0RWRU 6SHHGV DQG $LUIORZ LQ WKHVH LQVWUXFWLRQV LI
WKH VSHHG LV WR EH FKDQJHG�

�� 5HFKHFN WKH H[WHUQDO VWDWLF SUHVVXUH ZLWK WKH QHZ VHWWLQJ�
DQG FRQILUP VSHHG VZLWFK VHOHFWLRQ�

7HPSHUDWXUH 5LVH &KHFN
7HPSHUDWXUH ULVH LV WKH GLIIHUHQFH EHWZHHQ WKH VXSSO\ DQG UHWXUQ
DLU WHPSHUDWXUHV�
127(� 7KH WHPSHUDWXUH ULVH FDQ EH DGMXVWHG E\ FKDQJLQJ WKH
KHDWLQJ VSHHG WDS DW WKH XQLW·V EORZHU WHUPLQDO EORFN�
$ WHPSHUDWXUH ULVH JUHDWHU WKDQ �� �) ����� �&� LV QRW
UHFRPPHQGHG�

�� 7R FKHFN WKH WHPSHUDWXUH ULVH WKURXJK WKH XQLW� SODFH
WKHUPRPHWHUV LQ WKH VXSSO\ DQG UHWXUQ DLU GXFWV DV FORVH WR
WKH XQLW DV SRVVLEOH�

�� 2SHQ $// UHJLVWHUV DQG GXFW GDPSHUV�
�� 6HW WKHUPRVWDW +HDW��&RRO VHOHFWRU WR +($7�
�� 6HW WKH WKHUPRVWDW WHPSHUDWXUH VHWWLQJ DV KLJK DV LW ZLOO JR�
�� 7XUQ HOHFWULF SRZHU 21�
�� 2SHUDWH XQLW $7 /($67 � PLQXWHV� WKHQ FKHFN

WHPSHUDWXUH ULVH�
127(� 7KH PD[LPXP RXWOHW DLU WHPSHUDWXUH IRU DOO PRGHOV

LV ��� �) ����� �&��
�� 6HW WKHUPRVWDW WR QRUPDO WHPSHUDWXUH VHWWLQJ�
�� 7XUQ HOHFWULF SRZHU 2))�
�� %H VXUH WR VHDO DOO KROHV LQ GXFWV LI DQ\ ZHUH FUHDWHG GXULQJ

WKLV SURFHVV�

0DLQWHQDQFH
)LOWHUV
)LOWHUV PXVW EH FOHDQHG ZKHQ WKH\ EHFRPH GLUW\� ,QVSHFW DW OHDVW
RQFH SHU PRQWK� 7KH IUHTXHQF\ RI FOHDQLQJ GHSHQGV XSRQ WKH
KRXUV RI RSHUDWLRQ DQG WKH ORFDO DWPRVSKHULF FRQGLWLRQV� &OHDQ
ILOWHUV NHHS XQLW HIILFLHQF\ KLJK�

/XEULFDWLRQ
7KH EHDULQJV RI WKH EORZHU PRWRU DUH SHUPDQHQWO\ OXEULFDWHG�

&RQGHQVDWH 'UDLQV
'XULQJ WKH FRROLQJ VHDVRQ FKHFN WKH FRQGHQVDWH GUDLQ OLQHV WR EH
VXUH WKDW FRQGHQVDWH LV IORZLQJ IURP WKH SULPDU\ GUDLQ EXW QRW
IURP WKH VHFRQGDU\ GUDLQ� ,I FRQGHQVDWH HYHU IORZV IURP WKH
VHFRQGDU\ GUDLQ WKH XQLW VKRXOG EH SURPSWO\ VKXW RII DQG WKH
FRQGHQVDWH SDQ DQG GUDLQV FOHDQHG WR LQVXUH D IUHH IORZLQJ
SULPDU\ GUDLQ�
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%ORZHU &RLOV ,QVWDOODWLRQ ,QVWUXFWLRQV
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5HSODFHPDHQW 3DUWV
KEY
NO.

DESCRIPTION PART NUM`
BER

12F 16J 20N

9 Control, Fan Timer 1085522 1 1 1

10 Transformer 1082611 1 1 1

11 Motor, Blower 1085510 1

11 1085511 * 1 1

12 Mount, Blower Motor 1095236 1

12 1004905 * 1 1

13 Wheel, Blower 600587 1

13 96839 * 1 1

F Wrapper 1085365 1

F 1085366 * 1

F 1085367 * * 1

O Panel, Rear Blower Deck 1082844 1

O 1082845 * 1

O 1082846 * * 1

P Panel, Front Blower Deck 1085372 1

P 1085373 * 1

P 1085374 * * 1

Q Panel,Side Blower Deck 1082847 2

Q 1082848 * 2

Q 1082849 * * 2

R Bracket, Control Fan 1085371 1 1 1

KEY
NO.

DESCRIPTION PART NUM`
BER

12F 16J 20N

V Panel, Top 1082835 1

V 1082836 * 1

V 1082837 * * 1

W Housing, Blower 1085578 1

W 1085579 * 1 1

X Panel, Blower Cutoff 1082616 1

X 1082949 * 1 1

Z1 Rail, Blower L.H. 1085504 1 1 1

Z2 Rail, Blower R.H. 1085521 1 1 1

BB Door, Blower Access 1085358 1

BB 1085359 * 1

BB 1085360 * * 1

CC Door, Filter Access 1085195 1

CC 1085196 * 1

CC 1085197 * * 1

DD Plate, Heater Adapter 1084606 1 1 1

EE Plate, Heater Filler 1084608 * 1 1

KK Bracket, Terminal Strip 1085361 1 1 1

LL Bracket, Mounting 1085363 2 2 2

)( Manual, Installation 442012301 1 1 1


