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Submittal Summary Page
 
Qty Tag # Model # / Material # Description
1 HH860E2S11 Side Discharge, Heat Pump, 18 SEER2, 5.0 Tons, R-454B

Refrigerant, 208/230-1-60, Standard (Conventional) Controls

1 JHE60D5CJ2SS1 York Brand, Single Piece Air Handler, Constant Torque Motor, 5.0
Tons, R454B Refrigerant, 24.5" Cabinet Width, 208/230-1-60, TXV,
4R-28-12, Standard (Conventional) Controls, (RDS) A2L Sensor
Factory Installed

1 S1-8HK26502506 25 kW 208/230-1-60 Electric Heat Kit w/ Circuit Breaker and Jumper
Bar

 
 

Equipment start-up and commissioning by a factory trained technician is recommended.
Contact your supplying distributor or sales representative for additional information & guidance.

 

  WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
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Product Features
• Inverter driven compressor and modulating system will automatically adjust

capacity, in heat or cool mode, to precisely match the comfort demands of
the space providing closer temperature and humidity control.

Unit Features
• Easier Installation- Installation time is reduced by being factory charged for a

15-Ft line set. The small footprint and slim design along with reduced unit
clearance requirements provide more retrofit applications.

• Durable Finish- The coated steel wire fan guard, coated external fasteners,
and pre-treated galvanized steel chassis components resist corrosion and
rust creep.

• Quality Coils- Enhanced aluminum fins are mechanically bonded to copper
tubing and coated to shed water during defrost cycles.

• Protected Compressor - Compressors are protected by the system high
pressure switch and low pressure sensor.

• Long Line Set – These models are factory capable for long line set
installations up to 246ft.

• Reliable Operation – Ball bearing fan motors provide superior performance
in extreme temperatures. Factory installed accumulator protects the
compressor while operating across a wide range of conditions.

• Thin Profile – The thin profile allows for installation on narrow lots and allows
compact location on multi-unit applications.

• Low Operating Sound Levels - Developed using CFD and FEA tools, the
sturdy cabinet and top design provides sound performance as low as 56
dBA.

Warranty
• Standard 5-Years parts
• 10 Years compressor limited warranty
• Extended 10 Years parts limited warranty with registration
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Factory Installed Options

HH860E2S11
 

Equipment Options Option(s) Selected
|

 Brand : H  Side Discharge     
 Unit Type : H  Heat Pump     
 Efficiency : 8  18 SEER2     
 Capacity : 60  5.0 Tons     
 Refrigerant : E  R-454B Refrigerant     
 Voltage : 2  208/230-1-60     
 Controls : S  Standard (Conventional) Controls     
 Factory-Installed Options : 1      
 Generation : 1      

Field Installed Accessories
 S1-1HK0601 - Anchor Bracket Kit
(1.4 lbs)
 S1-ADDWIRE - Add-a-Wire allows
5-wire thermostats to use only 4
wires. (0.3 lbs)
 S1-CTSDTS - CTS Wired
Temperature Sensor for
thermostat | Duct *Also works for
LX Series (0.3 lbs)
 S1-CTSHTS - CTS Hardwired
Temperature Sensor for CTS
Thermostats *Works with LX
series as well (0.2 lbs)
 S1-CTSPLATE - Wall Plate for
CTS Thermostats *Also works for
new platform LX series models
below (0.0 lbs)
 S1-CTSWFTS - CTS Temperature
Sensor with WiFi for CTS
Thermostats *Also works with LX
Series (0.1 lbs)
 S1-LXLOCK - Locking Ring For
LX-Series Thermostats (0.4 lbs)
 S1-LXPLATE - Wall Plate For LX-
Series Thermostats (0.0 lbs)
 S1-LXWFM - For LX Series
Thermostats - WiFi
Communication (0.1 lbs)

 S1-THEC11NS - Source 1
Branded THE Value Series | 2.3"
Display | 1 Stage Heating | 1
Stage Cooling | Non-
Programmable | Hardwire/Battery
Powered (0.6 lbs)
 S1-THEC11P5S - Source 1
Branded THE Value Series | 2.3"
Display | 1 Stage Heating | 1
Stage Cooling | 7-Day (5+2)
Programmable | Hardwire/Battery
Powered (1.1 lbs)
 S1-THEPLATE - Wall Plate for
THE Thermostats (0.1 lbs)
 S1-THPU432-S - SOURCE 1 CTS
SERIRES | 3/4 Stage Heating | 2
Stage Cooling | 7-day/5+2
Programmable | WiFi | Dual Fuel
(0.7 lbs)
 S1-THPU433-S - Source 1
Branded CTS Series | 3/4 Stage
Heating | 2 Stage Cooling | 7-
Day/5+2 Programmable | WiFi |
Dual Fuel (0.7 lbs)
 S1-THSU231-S - Source 1
Branded LX Series | 2.3" Display |
2 Stage Heating | 2 Stage Cooling
| 7-day Programmable | WiFi On-
Board (0.2 lbs)

 S1-THSU301-S - Source 1
Branded LX Series | 3" Display | 2
Stage Heating | 1 Stage Cooling |
(5+2) 7-day Programmable (1.0
lbs)
 S1-THSU302-S - Source 1
Branded LX Series | 3" Display |
3/4 Stage Heating | 2 Stage
Cooling | (5+2) 7-day
Programmable (1.0 lbs)
 S1-THSU303-S - Source 1
Branded LX Series | 3" Display |
3/4 Stage Heating | 2 Stage
Cooling | (5+2) 7-day
Programmable | Humidity On-
Board (1.0 lbs)
 S1-THXU430W - Wi-Fi
Communicating Touchscreen
Thermostat with Proprietary
Hexagon Interface (White), with
4.3” display screen (0.9 lbs)
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Alternate Clearances
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Typical Installation
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Dimensions and Physical Data
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Product Features
• The JHE Air Handler line offers the ultimate in comfort, sound and

application flexibility. This unit may be used for upflow, downflow, horizontal
right, or horizontal left applications. No special kits are required to install this
product. All JHE Air Handler units come with a factory-installed TXV

Unit Features
• Next Generation 9-Speed Blower - Delivers increased airflow and reduced

blower watts by 10%, using a standard ECM motor
• (RDS) A2L Sensor Factory Installed
• Two-Stage Operation - Provides flexibility in application with single and two-

stage outdoor equipment
• MaxAlloyTM Coil - Long life aluminum coils built to deliver lasting

performance, efficiency, and reliability
• A2L Refrigerant Design - For use with new R454 Refrigerant
• Next Generation Even-Flow Distributor - Designed for balanced refrigerant

flow and even coil circuit performance
• Next Generation Insulation and Gasket Design - reduces thermal

transmission paths and reduces sweating
• Electric Heat Kit - 8HK field-installed series available for easy installation and

service application
• Tool-less Filter Access - Sliding latch design provides quick and easy access
• Designed For Easy Installation and Service - Casing size of 20.5 in., smooth

sides, and rigid construction provide ease of attic access and tight
applications. Front facing components, slide out blower, laser cut knock outs
and integrated duct flanges shorten install time

• Cabinet Air Leakage - Less than 2% at 1 in. W.C. external static pressure
when tested in accordance with ASHRAE Standard 193

• Long Lasting Quality - Structural components made of post-powder painted
aluminum or galvanized steel to prevent corrosion

• Thermoset Drain Pan - Positive slope for drainage to reduce cause for
potential mold or contaminants

Warranty
• Standard 5-year limited parts warranty.
• Extended 10-year limited parts warranty when product is registered online

within 90 days of purchase for replacement or closing for new home
construction.
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Factory Installed Options

JHE60D5CJ2SS1
 

Equipment Options Option(s) Selected
|

 Brand : J  York Brand     
 Product Type : H  Single Piece Air Handler     
 Motor Control Options : E  Constant Torque Motor     
 Capacity : 60  5.0 Tons     
 Cabinet Width : D  24.5" Cabinet Width     
 Refrigerant : 5  R454B Refrigerant     
 Refrigerant / TXV : C  TXV     
 Slab Size : J  4R-28-12     
 Voltage : 2  208/230-1-60     
 Controls : S  Standard (Conventional) Controls     
 Options : S  (RDS) A2L Sensor Factory Installed     
 Generation : 1      

Field Installed Accessories
 S1-02435670000 - Single Source
Power Kit (single-phase) 2
disconnects (0.6 lbs)
 S1-02435671000 - Single Source
Power Kit (single-phase) 3
disconnects (1.0 lbs)
 S1-02435672000 - Service
Disconnect Opening Seal Cover
(0.2 lbs)
 S1-1BR01124 - Filter Rack (8.9
lbs)
 S1-1FB1924 - Combustible Floor
Base For Downflow W /Electric
Heat (9.2 lbs)
 S1-1FR06702024 - Color matched
filter box and merv 11 filter.
Accepts 4" and 1" filters (15.0 lbs)
 S1-32436041000 - Single Point
Wiring Kit for 3 Ph 6HK (0.9 lbs)
 S1-8HK06500206 - 2.5 kW
208/230-1-60 Electric Heat without
Circuit Breaker (1.0 lbs)
 S1-8HK06500506 - 5 kW 208/230-
1-60 Electric Heat without Circuit
Breaker (4.7 lbs)
 S1-8HK06500806 - 7.5 kW
208/230-1-60 Electric Heat without
Circuit Breaker (5.3 lbs)

 S1-8HK06501006 - 10 kW
208/230-1-60 Electric Heat without
Circuit Breaker (5.4 lbs)
 S1-8HK06501025 - 10 kW
208/230-3-60 Electric Heat without
Circuit Breaker (5.9 lbs)
 S1-8HK06501525 - 15 kW
208/230-3-60 Electric Heat without
Circuit Breaker (6.2 lbs)
 S1-8HK16500206 - 2.5 kW
208/230-1-60 Electric Heat with
Circuit Breaker (1.0 lbs)
 S1-8HK16500506 - 5 kW 208/230-
1-60 Electric Heat with Circuit
Breaker (5.2 lbs)
 S1-8HK16500806 - 7.5 kW
208/230-1-60 Electric Heat with
Circuit Breaker (6.0 lbs)
 S1-8HK16501006 - 10 kW
208/230-1-60 Electric Heat with
Circuit Breaker (5.9 lbs)
 S1-8HK16501506 - 15 kW
208/230-1-60 Electric Heat with
Circuit Breaker (7.7 lbs)
 S1-8HK16502006 - 20 kW
208/230-1-60 Electric Heat with
Circuit Breaker (8.6 lbs)

 S1-8HK16502025 - 20 kW
208/230-3-60 Electric Heat with
Circuit Breaker (10.8 lbs)
 S1-8HK16502506 - 25 kW
208/230-1-60 Electric Heat with
Circuit Breaker (10.9 lbs)
 S1-8HK16502525 - 25 kW
208/230-3-60 Electric Heat with
Circuit Breaker (1.0 lbs)
 S1-8HK26501506 - 15 kW
208/230-1-60 Electric Heat Kit w/
Circuit Breaker and Jumper Bar
(7.6 lbs)
 S1-8HK26502006 - 20 kW
208/230-1-60 Electric Heat Kit w/
Circuit Breaker and Jumper Bar
(5.0 lbs)
 S1-8HK26502506 - 25 kW
208/230-1-60 Electric Heat Kit w/
Circuit Breaker and Jumper Bar
(12.0 lbs)
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UHVXOWLQJ�IURP�LPSURSHU�DSSOLFDWLRQ�
3OHDVH�UHIHU�WR�WKH�HTXLSPHQW�7HFKQLFDO�*XLGH��
,QVWDOODWLRQ�0DQXDO�DQG�WKH�IROORZLQJ�SXEOLFDWLRQ�IRU�
IXUWKHU�LQIRUPDWLRQ�

LIQUID

LINE

TAPE

INCORRECT

CORRECT INSULATED VAPOR LINE

SHEET METAL HANGER

*HQHUDO�3LSLQJ�5HFRPPHQGDWLRQV�DQG�5HIULJHUDQW�/LQH�/HQJWK
IRU�6SOLW�6\VWHP�$LU�&RQGLWLRQHUV�DQG�+HDW�3XPSV
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),*85(��� 8QGHUJURXQG�$SSOLFDWLRQ

� 3DFN�ILEHUJODVV�LQVXODWLRQ�DQG�D�VHDOLQJ�PDWHULDO�VXFK�DV�
SHUPDJXP�DURXQG�UHIULJHUDQW�OLQHV�ZKHUH�WKH\�SHQHWUDWH�
D�ZDOO�WR�UHGXFH�YLEUDWLRQ�DQG�WR�UHWDLQ�VRPH�IOH[LELOLW\��,I�
PXOWLSOH�OLQH�VHWV�DUH�URXWHG�WKURXJK�D�FRPPRQ�FRQGXLW��
WKHQ�DOO�OLQHV�PXVW�EH�LQVXODWHG�

� ,QVXODWH�DOO�YDSRU�OLQHV�ZLWK�D�PLQLPXP�RI�����LQFK�RI�IRDP�
UXEEHU��/LTXLG�OLQHV�WKDW�ZLOO�EH�H[SRVHG�WR�GLUHFW�VXQOLJKW�
RU�KLJK�DPELHQW�WHPSHUDWXUHV�VXFK�DV�DQ�DWWLF�PXVW�DOVR�
EH�LQVXODWHG�

7KH�IROORZLQJ�DGGLWLRQDO�JXLGHOLQHV�DSSO\�WR�ILHOG�IDEULFDWHG�
SLSLQJ�

� 8VH�KDUG�GUDZQ�UHIULJHUDWLRQ�W\SH�FRSSHU�WXELQJ�ZKHUH�QR�
DSSUHFLDEOH�DPRXQW�RI�EHQGLQJ�DURXQG�SLSHV�RU�
REVWUXFWLRQV�LV�QHFHVVDU\��,I�VRIW�FRSSHU�PXVW�EH�XVHG��
FDUH�VKRXOG�EH�WDNHQ�WR�DYRLG�VKDUS�EHQGV�ZKLFK�PD\�
FDXVH�D�UHVWULFWLRQ�

� %UD]H�DOO�FRSSHU�WR�FRSSHU�MRLQWV�ZLWK�6LOIRV���RU�
HTXLYDOHQW�EUD]LQJ�PDWHULDO��'2�127�86(�62)7�
62/'(5�

� 'XULQJ�EUD]LQJ�RSHUDWLRQV��IORZ�DQ�LQHUW�JDV�VXFK�DV�
QLWURJHQ�WKURXJK�WKH�V\VWHP�WR�SUHYHQW�LQWHUQDO�VFDOLQJ�
DQG�FRQWDPLQDWLRQ�

75$36

7UDSV�DUH�QRW�UHTXLUHG�LI�WKH�SLSLQJ�LV�SURSHUO\�VL]HG��7UDSV�ZLOO�
RQO\�DGG�SUHVVXUH�GURS�WR�WKH�V\VWHP��IXUWKHU�UHGXFLQJ�FDSDFLW\�

,1'225�81,7�$%29(�287'225�81,7

127(�� /LIW� DSSOLFDWLRQV� ZKHUH� PLFUR�FKDQQHO� FRQGHQVHUV� DUH
ORZHU� WKDQ� HYDSRUDWRUV� FKHFN� YDOYHV� VKRXOG� EH
HPSOR\HG� DW� WKH� RXWOHW� RI� WKH� FRQGHQVHU� WR� PLQLPL]H
VWDUWXS�SUHVVXUH�VSLNLQJ�RQ�FRROLQJ�RQO\�V\VWHPV��7KLV
HIIHFWV�VWDUWLQJ�RI�UHFLSURFDWLQJ�FRPSUHVVRUV�ZLWK�RULILFH
RU�7;9�

:LWK�WKLV�FRQILJXUDWLRQ��D�FRPPRQ�SUREOHP�ZLWK�WKH�FRROLQJ�
F\FOH��DLU�FRQGLWLRQLQJ�RU�KHDW�SXPS��LV�WKDW�WKH�DPRXQW�RI�OLTXLG�
VXE�FRROLQJ�YDULHV�DV�RSHUDWLQJ�FRQGLWLRQV�FKDQJH��VXFK�DV�
RXWGRRU�DPELHQW���8QGHU�VRPH�FRQGLWLRQV��LW�LV�SRVVLEOH�WKDW�
IODVKLQJ�ZLOO�DFWXDOO\�RFFXU�LQ�WKH�OLTXLG�ULVHU��$V�ORQJ�DV�RQO\IODVKLQJ�ZLOO�DFWXDOO\�RFFXU�LQ�WKH�OLTXLG�ULVHU��$V�ORQJ�DV�RQO\
OLTXLG�LV�SUHVHQW�LQ�WKH�OLTXLG�ULVHU��WKH�OLTXLG�VWDWLF�SUHVVXUH�ORVV�

FDQ�EH�FDOFXODWHG�DW�����SVL�SHU�IRRW�RI�ULVH��+RZHYHU��DV�VRRQ�
DV�IODVKLQJ�VWDUWV��WKH�UDWH�RI�SUHVVXUH�ORVV�LQFUHDVHV�DQG�
FRQWLQXHV�WR�LQFUHDVH�DV�WKH�DPRXQW�RI�JDV�LQFUHDVHV��)RU�WKLV�
UHDVRQ��WKH�UHVWULFWLRQV�RQ�HOHYDWLRQ�GLIIHUHQFHV�IRU�WKLV�
FRQILJXUDWLRQ�PXVW�EH�EDVHG�RQ�WKH�HQWLUH�UDQJH�RI�RSHUDWLQJ�
FRQGLWLRQV�

:KHQ�WKH�LQGRRU�XQLW�LV�DERYH�WKH�RXWGRRU�XQLW��WKH�SUHVVXUH�
ORVV�LQ�WKH�OLTXLG�OLQH�GXULQJ�WKH�FRROLQJ�F\FOH�ZLOO�OLPLW�WKH�
DPRXQW�RI�HOHYDWLRQ�GLIIHUHQFH�DOORZHG��6LQFH�ERWK�IULFWLRQ�DQG�
VWDWLF�KHDG�FRQWULEXWH�WR�SUHVVXUH�ORVV��LW�FDQ�EH�VWDWHG�WKDW�WKH�
HOHYDWLRQ�GLIIHUHQFH�DOORZHG�GHFUHDVHV�DV�WKH�WRWDO�HTXLYDOHQW�
OLQH�OHQJWK��KRUL]RQWDO�SOXV�YHUWLFDO��LQFUHDVHV�

287'225�81,7�$%29(�,1'225�81,7

&22/,1*�&<&/(

:KHQ�WKH�RXWGRRU�XQLW�LV�DERYH�WKH�LQGRRU�XQLW��WKH�VWDWLF�
SUHVVXUH�JDLQ�LQ�WKH�OLTXLG�OLQH�YHUWLFDO�GURS������SVL�SHU�IRRW��
PD\�RYHUFRPH�WKH�IULFWLRQDO�SUHVVXUH�ORVV�UHVXOWLQJ�LQ�D�WRWDO�
SUHVVXUH�JDLQ��$�SUHVVXUH�JDLQ�LQ�WKH�OLTXLG�OLQH�LV�QRW�
GHWULPHQWDO�WR�WKH�SHUIRUPDQFH�RI�WKH�V\VWHP�

2Q�FRROLQJ�RQO\�V\VWHPV�ZKHUH�WKH�RXWGRRU�XQLW�LV�ORFDWHG�KLJK�
DERYH�WKH�LQGRRU�FRLO��LW�PD\�HYHQ�EH�SRVVLEOH�WR�UHGXFH�WKH�
VL]H�RI�WKH�OLTXLG�OLQH��7KH�VWDWLF�JDLQ�LQ�WKH�YHUWLFDO�GURS�ZLOO�
RIIVHW�WKH�LQFUHDVHG�IULFWLRQ�ORVV�FDXVHG�E\�VPDOOHU�WXELQJ��,Q�
DGGLWLRQ��WKH�UHGXFWLRQ�LQ�WKH�WRWDO�V\VWHP�FKDUJH�GXH�WR�WKH�
VPDOOHU�OLTXLG�OLQH�ZLOO�HQKDQFH�WKH�UHOLDELOLW\�RI�WKH�V\VWHP�

:LWK�WKLV�FRQILJXUDWLRQ��JDV�YHORFLW\�LQ�WKH�YDSRU�ULVHU�PXVW�EH�
NHSW�DERYH������IHHW�SHU�PLQXWH�IRU�SURSHU�RLO�UHWXUQ�DQG�EHORZ�
�����IHHW�SHU�PLQXWH�WR�DYRLG�QRLVH�DQG�YLEUDWLRQ�SUREOHPV�

+($7,1*�&<&/(��+HDW�3XPSV�2QO\�

,Q�WKH�KHDWLQJ�PRGH��OLTXLG�ZLOO�WUDYHO�IURP�WKH�LQGRRU�XQLW�XS�WKH�
OLTXLG�ULVHU�WR�WKH�RXWGRRU�XQLW��7KLV�ZLOO�UHVXOW�LQ�D�OLTXLG�OLQH�
SUHVVXUH�GURS�DQG�D�VWDUYHG�RXWGRRU�FRLO��6LQFH�KHDW�SXPSV�
KDYH�D�GHIURVW�F\FOH��FRLO�IUHH]H�XS�LV�QRW�D�SUREOHP��+RZHYHU��
WKH�UHVXOWLQJ�ORZHU�VXFWLRQ�SUHVVXUH�ZLOO�GHFUHDVH�WKH�FDSDFLW\�
DQG�HIILFLHQF\�RI�WKH�V\VWHP�

727$/�/,1(�/(1*7+

7KH�WRWDO�OHQJWK�RI�LQWHUFRQQHFWLQJ�WXELQJ�LV�WKH�VXP�RI�DOO�
KRUL]RQWDO�DQG�YHUWLFDO�UXQV�IURP�WKH�LQGRRU�XQLW�WR�WKH�RXWGRRU�
XQLW��7RWDO�PHDVXUHG�OLQH�OHQJWKV�DUH�OLPLWHG�WR�

� 7KH�OLPLWLQJ�IDFWRU�RQ�KHDW�SXPSV�LV�WKH�VWRUDJH�FDSDFLW\�
RI�WKH�DFFXPXODWRU��7KH�OLPLWLQJ�IDFWRU�RQ�FRROLQJ�XQLWV�LV�
RLO�VXPS�FDSDFLW\�LQ�WKH�FRPSUHVVRU�

� 7RWDO�HTXLYDOHQW� 7RWDO�HTXLYDOHQW�OLQH�OHQJWKV�PXVW�RQO\�EH�XVHG�ZKHQ�
FDOFXODWLQJ�SUHVVXUH�GURS��7KHUHIRUH�XVH�7DEOH ��WR�
FDOFXODWH�HTXLYDOHQW�OHQJWKV�IRU�HOERZV�

TO INDOOR COIL

LIQUID LINE

PVC

CONDUIT

INSULATED

VAPOR LINE

TO OUTDOOR UNIT

CAP

(WATER TIGHT)
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/,1(�6,=,1*

(YHU\�VSOLW�V\VWHP�XQLW�LV�VKLSSHG�ZLWK�D�IDFWRU\�PRXQWHG�VZHDW�
ILWWLQJ�

)RU�VSOLW�V\VWHPV��LQWHUFRQQHFWLQJ�UHIULJHUDQW�OLQHV�VKRXOG�EH�
VL]HG�WR�PDWFK�WKH�IDFWRU\�VXSSOLHG�ILWWLQJV�XQOHVV�WKH�
DSSOLFDWLRQ�GLFWDWHV�GLIIHUHQW�OLQH�VL]HV�GXH�WR�SUHVVXUH�GURS��
UHIULJHUDQW�YHORFLW\�FRQVWUDLQWV�DQG�RU�OLQH�VHW�OHQJWKV�

)RU�FRROLQJ�V\VWHPV�ZKHUH�WKH�LQGRRU�DQG�RXWGRRU�VHFWLRQV�DUH�
LQVWDOOHG�DW�WKH�VDPH�HOHYDWLRQ��UHIULJHUDQW�OLQH�VL]HV�FDQ�XVXDOO\�
EH�PDWFKHG�ZLWK�WKH�IDFWRU\�VXSSOLHG�ILWWLQJV��7KHUH�DUH�
H[FHSWLRQV�IRU�WRWDO�OLQH�OHQJWKV�H[FHHGLQJ����IHHW�ZKHUH�
SUHVVXUH�GURS�OLPLWDWLRQV�DUH�H[FHHGHG��5HIHU�WR�/RQJ�/LQH�6HW�
VHFWLRQ�

,Q�VRPH�DSSOLFDWLRQV��HVSHFLDOO\�ZKHUH�HOHYDWLRQ�GLIIHUHQFHV�
H[LVW�EHWZHHQ�WKH�LQGRRU�DQG�RXWGRRU�VHFWLRQV��VXFWLRQ�DQG�
OLTXLG�OLQH�VL]HV�FDQ�EH�LQFUHDVHG��RU�GHFUHDVHG��WR�PLQLPL]H�
SUHVVXUH�ORVV��RU�JDLQ��DQG�LPSURYH�RLO�UHWXUQ�WR�WKH�
FRPSUHVVRU��:KHQ�VL]LQJ�UHIULJHUDQW�OLQHV�IRU�VSOLW�V\VWHP�
FRROLQJ�XQLWV��WKH�IROORZLQJ�IDFWRUV�PXVW�EH�FRQVLGHUHG�

�� 6XFWLRQ�OLQH�SUHVVXUH�ORVV�GXH�WR�IULFWLRQ�

�� 6XFWLRQ�OLQH�YHORFLW\�IRU�RLO�UHWXUQ�

�� /LTXLG�OLQH�SUHVVXUH�ORVV�GXH�WR�IULFWLRQ�

�� /LTXLG�OLQH�SUHVVXUH�ORVV��RU�JDLQ��GXH�WR�VWDWLF�KHDG�

7KH�HIIHFW�WKDW�HDFK�RI�WKHVH�IDFWRUV�KDYH�RQ�D�FRROLQJ�V\VWHP�
GHSHQGV�RQ�WKH�RULHQWDWLRQ�RI�WKH�LQGRRU�DQG�RXWGRRU�VHFWLRQV��
H�J���LQGRRU�XQLW�DERYH�WKH�RXWGRRU�XQLW��%HIRUH�ZH�GLVFXVV�WKH�
YDULRXV�RULHQWDWLRQV��LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�D�IHZ�WKLQJV�
DERXW�VXFWLRQ�DQG�OLTXLG�OLQHV�

)LUVW��OHWV�FRQVLGHU�VXFWLRQ�OLQHV��6XFWLRQ�SUHVVXUH�ORVV�UHGXFHV�
V\VWHP�FDSDFLW\�E\������SHU�SVL�IRU�5����$�DQG�5����%��7KLV�
FDQ�EH�D�VHULRXV�SUREOHP�LI�VXFWLRQ�OLQHV�DUH�QRW�VL]HG�SURSHUO\�
DQG�SUHVVXUH�ORVV�LV���RU���SVL��7KHUHIRUH��LQ�RUGHU�WR�PLQLPL]H�
FDSDFLW\�ORVV�DQG�PD[LPL]H�HIILFLHQF\��VXFWLRQ�SUHVVXUH�ORVV�

PXVW�EH�PLQLPL]HG��7KLV�LV�DFKLHYHG�E\�LQFUHDVLQJ�WKH�VL]H�RI�
WKH�VXFWLRQ�OLQH��$V�D�JRRG�DFKLHYDEOH�JXLGHOLQH��VXFWLRQ�
SUHVVXUH�ORVV�VKRXOG�QRW�EH�DOORZHG�WR�H[FHHG���SVL����SVL�IRU�
5����$�DQG�5����%��

$QRWKHU�LPSRUWDQW�FRQVLGHUDWLRQ�ZKHQ�VL]LQJ�VXFWLRQ�OLQHV�LV�
UHIULJHUDQW�JDV�YHORFLW\�LQ�D�VXFWLRQ�ULVHU��9HORFLW\�RI�DW�OHDVW�
�����IHHW�SHU�PLQXWH�LV�UHTXLUHG�WR�FDUU\�RLO�XS�D�VXFWLRQ�ULVHU��
2I�FRXUVH��WKLV�LV�RQO\�D�IDFWRU�ZKHQ�WKH�RXWGRRU�XQLW�LV�DERYH�
WKH�LQGRRU�XQLW�DQG�WKH�RLO�PXVW�RYHUFRPH�WKH�SXOO�RI�JUDYLW\�WR�
UHWXUQ�WR�WKH�FRPSUHVVRU��*UHDWHU�UHIULJHUDQW�YHORFLWLHV�DUH�
REWDLQHG�E\�GHFUHDVLQJ�WKH�VL]H�RI�WKH�VXFWLRQ�OLQH��,Q�
DSSOLFDWLRQV�ZKHUH�VPDOOHU�WXELQJ�LV�UHTXLUHG�IRU�D�VXFWLRQ�ULVHU�
DQG�ODUJHU�WXELQJ�LV�QHHGHG�WR�PLQLPL]H�SUHVVXUH�GURS��WKH�ULVHU�
PXVW�EH�VL]HG�WR�DFKLHYH�D�YHORFLW\�RI�DW�OHDVW������IHHW�SHU�
PLQXWH�ZKLOH�WKH�KRUL]RQWDO�UXQV�FDQ�EH�VL]HG�ODUJHU�WR�PLQLPL]H�
SUHVVXUH�GURS�

127(��0XVW� PDLQWDLQ� ���� ISP� PLQLPXP� YHORFLW\� RQ� DOO
KRUL]RQWDO�SLSH�UXQV�

/LTXLG�OLQHV�PXVW�DOVR�EH�VL]HG�WR�PLQLPL]H�SUHVVXUH�FKDQJH��
7KH�WRWDO�SUHVVXUH�FKDQJH�LQ�D�OLTXLG�OLQH�LV�WKH�VXP�RI�WKH�ORVV�
GXH�WR�IULFWLRQ�DQG�WKH�ORVV��RU�JDLQ��GXH�WR�VWDWLF�KHDG�LQ�WKH�
YHUWLFDO�OLQH��/LTXLG�SUHVVXUH�ORVV�UHGXFHV�WKH�DPRXQW�RI�OLTXLG�
VXE�FRROLQJ�DW�D�UDWH�RI���GHJUHH�IRU�HYHU\���SVL�IRU�5����$�DQG�
5����%��6XIILFLHQW�VXE�FRROLQJ�PXVW�EH�PDLQWDLQHG�DW�WKH�
H[SDQVLRQ�YDOYH�WR�SURYLGH�SURSHU�RSHUDWLRQ��,I�WKH�OLTXLG�
SUHVVXUH�GURS�LV�KLJK�HQRXJK�WR�GHSOHWH�DOO�RI�WKH�OLTXLG�VXE�
FRROLQJ�LQ�WKH�V\VWHP��OLTXLG�ZLOO�EHJLQ�WR�IODVK�UHGXFLQJ�WKH�
UHIULJHUDQW�IORZ�WKURXJK�WKH�LQGRRU�FRLO�H[SDQVLRQ�YDOYH��
+RZHYHU��DV�VRRQ�DV�IODVKLQJ�EHJLQV��WKH�UDWH�RI�SUHVVXUH�ORVV�
LQFUHDVHV�DQG�FRQWLQXHV�WR�LQFUHDVH�DV�WKH�DPRXQW�RI�JDV�
LQFUHDVHV��&DUHIXO�FRQVLGHUDWLRQ�PXVW�EH�JLYHQ�WR�OLTXLG�OLQH�
VL]LQJ�WR�PLQLPL]H�SUHVVXUH�GURS�DQG�V\VWHP�FKDUJH��/LTXLG�
OLQHV�VKRXOG�EH�VL]HG�DV�VPDOO�DV�SRVVLEOH�ZLWKRXW�H[FHHGLQJ�
WKH�UHFRPPHQGHG�PD[LPXP�SUHVVXUH�GURSUHFRPPHQGHG�PD[LPXP�SUHVVXUH�GURS��7KH�PD[LPXP�
UHFRPPHQGHG�OLTXLG�OLQH�YHORFLW\�LV�����ISP��9HORFLWLHV�
H[FHHGLQJ�����ISP�FDQ�UHVXOW�LQ�KLJKHU�WKDQ�DFFHSWDEOH�QRLVH�
OHYHOV�

$'',7,21$/�5()5,*(5$17

,Q�PDQ\�DSSOLFDWLRQV��DGGLWLRQDO�UHIULJHUDQW�ZLOO�KDYH�WR�EH�
DGGHG�WR�WKH�V\VWHP��7KH�DFWXDO�DPRXQW�RI�FKDUJH�WKDW�PXVW�EH�
DGGHG�LV�GHWHUPLQHG�E\�DGGLQJ�WKH�IROORZLQJ�

�� 7KH�LQGRRU�FRLO�FKDUJH�DGMXVWPHQW�IURP�WKH�,QVWDOODWLRQ�
0DQXDO�

�� 7KH�DGGLWLRQDO�FKDUJH�UHTXLUHG�IRU�WKH�LQWHUFRQQHFWLQJ�
SLSLQJ�DQG�WKH�VL]H�RI�WKH�YDSRU�DQG�OLTXLG�OLQHV�

([DPSOH��)RU�D�V\VWHP�XVLQJ�D�����OLTXLG�OLQH�DQG�D�����VXFWLRQ�
OLQH�ZLWK�D�WRWDO�PHDVXUHG�OHQJWK�RI����IHHW�

127(��2Q�UHVLGHQWLDO�HTXLSPHQW����IHHW�RI�OLQH� LV�LQFOXGHG�RQ
QDPHSODWH�FKDUJH�

7$%/(��� (48,9$/(17�/(1*7+6�2)�(/%2:6�,1�)((7

/,1(�6,=(
,1&+(6��2�'��

����6+257
5$',86

(/%2:��)7��



� 7ZR�����UDGLXV�HOOV�HTXDOV�RQH�����UDGLXV�HOO�

����/21*
5$',86

(/%2:��)7��
��� ��� ���
���� ��� ���
��� ��� ���
��� ��� ���
��� ��� ���
��� ��� ���
��� ��� ���
����� ��� ���
����� ��� ���
����� ��� ���
����� ��� ���
����� ��� ���

/LTXLG�OLQH ��������IHHW�[������R]��IRRW�  �����R]�
6XFWLRQ�OLQH� ��������IHHW�[������R]��IRRW�  ����R]�
&KDUJH�DGG�IRU�LQWHUFRQQHFWLQJ�WXELQJ�  �����R]�
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5()5,*(5$17�2,/�0$1$*(0(17

,QKHUHQW�WR�DOO�UHIULJHUDWLRQ�V\VWHPV�LV�WKH�SUHVHQFH�RI�
UHIULJHUDQW�RLO�UHTXLUHG�IRU�SURSHU�DQG�FRQWLQXRXV�OXEULFDWLRQ�RI�
WKH�FRPSUHVVRU�V��EHDULQJV��$OO�UHIULJHUDWLRQ�V\VWHPV��ZKHWKHU�
WKH\�DUH�SDFNDJHG�RU�VSOLW�V\VWHPV�FLUFXODWH�RLO�WKURXJKRXW�WKH�
V\VWHP�GXH�WR�WKH�PLVFLELOLW\�RI�UHIULJHUDQW�RLO��6SOLW�V\VWHPV��
GXH�WR�WKHLU�SURSHQVLW\�IRU�ORQJ�SLSLQJ�OHQJWKV��FDQ�FLUFXODWH�
PRUH�UHIULJHUDQW�RLO�WKDQ�SDFNDJHG�XQLWV��ZKLFK�FDQ�EHFRPH�D�
SUREOHP�LI�QRW�UHFRJQL]HG�DQG�PDQDJHG��,W�LV�QRW�XQXVXDO�IRU�D�
JLYHQ�V\VWHP�WR�FLUFXODWH�DV�PXFK�DV�����RI�WKH�RULJLQDO�
FRPSUHVVRU�RLO�FKDUJH��<HW�DQRWKHU�VLGH�HIIHFW�RI�ORQJ�SLSLQJ�
UXQV�RQ�VSOLW�V\VWHPV�LV�WKH�DVSHFW�RI�V\VWHP�RLO�ORJJLQJ�ZKLFK�
FDQ�RFFXU�HYHQ�LQ�WKH�EHVW�RI�LQVWDOODWLRQV��(YHQ�WKH�EHVW�SLSLQJ�
SUDFWLFHV�FDQ�LQDGYHUWHQWO\�FUHDWH�RLO�WUDSV�LQ�WKH�V\VWHP�
HVSHFLDOO\�ZKHQ�HOHYDWLRQ�GLIIHUHQFHV�EHWZHHQ�WKH�LQGRRU�DQG�
RXWGRRU�XQLWV�RFFXU��5HIHU�WR�WKH�VHFWLRQ�RQ�/RQJ�/LQH�6HW�
$SSOLFDWLRQV�IRU�GHWHUPLQLQJ�LI�UHIULJHUDQW�RLO�VKRXOG�EH�DGGHG�
WR�WKH�V\VWHP�

2LO�VHSDUDWLRQ�PD\�EH�WKH�DQVZHU�WR�NHHS�RLO�LQ�WKH�FRPSUHVVRU�
ZKHUH�LW�EHORQJV��,Q�SDFNDJH�HTXLSPHQW�ZKHUH�SLSLQJ�OHQJWKV�
DUH�YHU\�VKRUW�DQG�V\VWHP�YROXPHV�DUH�VPDOOHU�WKDQ�VSOLW�
LQVWDOODWLRQV��RLO�UHWXUQ�LV�OHVV�RI�DQ�LVVXH��0DQXIDFWXULQJ�
FRQFHUQV��FRVW�DQG�SURSHUO\�VL]HG�SLSLQJ�LQ�VSOLW�V\VWHPV�DOO�
FRPH�LQWR�SOD\�ZLWK�UHJDUG�WR�VHSDUDWRUV�DQG�WKHLU�XVH��,Q�

V\VWHPV�WKDW�KDYH�KDG�D�KLVWRU\�RI�IDLOXUHV�GXH�WR�OXEULFDWLRQ��
SUREOHPV�ZLOO�QHHG�WR�EH�YHULILHG�YLVXDOO\�DQG�VHSDUDWRUV�
LQFRUSRUDWHG�ZLWKLQ�V\VWHP�UHSDLU�WR�HOLPLQDWH�OXEULFDWLRQ�
IDLOXUHV��,Q�VSOLW�V\VWHPV�ZKHUH�IDLOXUHV�KDYH�RFFXUUHG�SLSLQJ�
VKRXOG�DOZD\V�EH�VXVSHFW�DQG�H[DPLQHG��YHORFLWLHV�HYDOXDWHG��
HOHYDWLRQDO�FKDQJHV�QRWHG�DQG�SURYLGHG�IRU��DORQJ�ZLWK�SRVVLEOH�
ULVHU�FRQVLGHUDWLRQV��&RPSUHVVRU�VWDJLQJ�VKRXOG�DOVR�EH�QRWHG�
ZLWK�WKH�OLQH�VL]LQJ�UHTXLUHPHQWV�VR�DW�ORZHU�FDSDFLWLHV�V\VWHP�
YHORFLWLHV�FDQ�EH�PDLQWDLQHG�DW�D�OHYHO�KLJK�HQRXJK�IRU�SURSHU�
RLO�UHWXUQ�

$&&808/$725�86(�$1'�0,686(

2UGLQDULO\��VXFWLRQ�OLQH�DFFXPXODWRUV�DUH�QRW�QHFHVVDU\�RQ�$&�
XQLWV�LI�WKH�V\VWHP�LV�SLSHG�FRUUHFWO\�DQG�DOO�RI�WKH�SUHFDXWLRQDU\�
JXLGHOLQHV�DUH�IROORZHG��5HIULJHUDQW�VXFWLRQ�OLQH�DFFXPXODWRUV�
VKRXOG�RQO\�EH�LQVWDOOHG�RQ�V\VWHPV�ZKHUH�OLTXLG�IORRG�EDFN�WR�
WKH�FRPSUHVVRU�V��LV�KLJKO\�OLNHO\��$FFXPXODWRUV�DUH�D�VWDQGDUG�
LWHP�RQ�DOO�KHDW�SXPSV�WR�DYRLG�OLTXLG�IORRG�EDFN�WR�WKH�
FRPSUHVVRU�ZKHQ�VZLWFKLQJ�IURP�KHDW�WR�FRROLQJ��UHYHUVDO�
EHIRUH�DQG�DIWHU�GHIURVW�DQG�GXULQJ�ORZ�DPELHQW�KHDWLQJ�
RSHUDWLRQ��,I�DSSOLHG�LQFRUUHFWO\�VXFWLRQ�OLQH�DFFXPXODWRUV�FDQ�
ORJ�RLO�RU�QRW�SURYLGH�WKH�QHFHVVDU\�OLTXLG�SURWHFWLRQ�HVSHFLDOO\�
ZKHQ�XQGHU�VL]HG�

7KH�FRPSUHVVRU�VXFWLRQ�OLQH�VL]H�VKRXOG�QHYHU�EH�XVHG�DV�D�
JXLGHOLQH�IRU�VL]LQJ�WKH�VXFWLRQ�OLQH�DFFXPXODWRU��0DWFKLQJ�WKH�
DFFXPXODWRU�SLSLQJ�VL]H�WR�WKH�VXFWLRQ�OLQH�VL]H�FDQ�RIWHQ�WLPHV�
UHVXOW�LQ�DQ�XQGHUVL]HG�DFFXPXODWRU��1RUPDOO\�WKH�DFFXPXODWRU�
LV�VL]HG�IRU�QRW�OHVV�WKDQ�����RI�WKH�WRWDO�V\VWHP�FDSDFLW\�

&DUHIXO�FRQVLGHUDWLRQ�PXVW�EH�JLYHQ�ZKHQ�DWWHPSWLQJ�WR�DSSO\�
DQ�DFFXPXODWRU�WR�D�VSOLW�V\VWHP��2Q�DQ\�JLYHQ�XQLW�
DSSUR[LPDWHO\�����RI�WKH�V\VWHP�FKDUJH�FDQ�EH�IRXQG�EHWZHHQ�
WKH�FRPSUHVVRU�DQG�WKH�H[SDQVLRQ�GHYLFH�GXULQJ�RSHUDWLRQ��
:KHQ�WKH�V\VWHP�VKXWV�GRZQ�WKH�UHIULJHUDQW�LV�WUDSSHG�
EHWZHHQ�WKH�FRPSUHVVRU�FKHFN�YDOYH�DQG�WKH�QRQ�EOHHG�
H[SDQVLRQ�GHYLFH�XVHG�RQ�DOO�<RUN�VSOLW�V\VWHPV��'XULQJ�ORQJ�
SHULRGV�RI�VKXW�GRZQ�WKH�UHIULJHUDQW�ZLOO�PLJUDWH�WR�WKH�ORZ�VLGH�
RI�WKH�V\VWHP�SRVVLEO\�DFFXPXODWLQJ�LQ�WKH�HYDSRUDWRU�FRLO�DQG�
KRUL]RQWDO�VXFWLRQ�OLQHV�

,I�LW�KDV�EHHQ�GHWHUPLQHG�WKDW�DQ�DFFXPXODWRU�PXVW�EH�LQVWDOOHG�
LQ�WKH�V\VWHP�SURSHU�SRVLWLRQLQJ�ZLWK�UHVSHFW�WR�WKH�FRPSUHVVRU�
VXFWLRQ�OLQH�OHYHO�LV�VKRZQ�LQ�)LJXUH ���,W�PD\�EHFRPH�
QHFHVVDU\�LQ�PDQ\�FDVHV�WR�HOHYDWH�WKH�RXWGRRU�XQLW�WR�
DFFRPPRGDWH�SURSHU�SLSLQJ�DQG�GUDLQDJH�EDFN�WR�WKH�
DFFXPXODWRU�GXULQJ�WKH�RII�F\FOH��0XOWLSOH�DFFXPXODWRUV�ZKHWKHU�
SLSHG�LQ�VHULHV�RU�SDUDOOHO�DUH�QRW�UHFRPPHQGHG��

,I�DQ�DFFXPXODWRU�KDV�EHHQ�LQVWDOOHG�LQWR�D�V\VWHP�DQG�WKH�
FRPSUHVVRU�H[SHULHQFHV�D�EXUQ�RXW�WKH�DFFXPXODWRU�PXVW�
EH�UHSODFHG��7KH�GHEULV�IURP�WKH�EXUQ�RXW�ZLOO�FORJ�WKH�
RULILFH�LQ�WKH�DFFXPXODWRU�UHVXOWLQJ�LQ�RLO�UHWXUQ�VWDUYDWLRQ�
WR�WKH�UHSODFHPHQW�FRPSUHVVRU�

7$%/(��� /,1(�&+$5*(
5����$�/,1(�&+$5*(



� &KDUJHV�DUH�EDVHG�XSRQ����)�VXFWLRQ�WHPSHUDWXUH�DQG�
����)�OLTXLG�WHPSHUDWXUH�

68&7,21 2=��)7� /,48,' 2=��)7�
��� ���� ��� ����
��� ���� ���� ����
��� ���� ��� ����
��� ���� ��� ����
����� ���� ��� ����
����� ���� ��� ����
����� ���� ��� ����
����� ���� ����� ����
����� ����

5����%�/,1(�&+$5*(


68&7,21 2=��)7� /,48,' 2=��)7�
��� ���� ��� ����
��� ���� ���� ����
��� ���� ��� ����
��� ���� ��� ����
����� ���� ��� ����
����� ���� ��� ����
����� ���� ��� ����
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),*85(��� $FFXPXODWRU�)LHOG�3LSLQJ

/21*�/,1(�6(7�$33/,&$7,216

7KLV�VHFWLRQ�LV�LQWHQGHG�IRU�ORQJ�OLQH�DSSOLFDWLRQV�WKDW�H[FHHG�
��
��:KHQ�VL]LQJ�OLQH�VHWV�XQGHU���
��DOZD\V�XVH�IDFWRU\�
VXSSOLHG�FRQQHFWLRQV��,I�\RXU�DSSOLFDWLRQ�LV�RXWVLGH�RI�WKH�
VHOHFWLRQ�FKDUWV��\RXU�DSSOLFDWLRQ�PXVW�EH�DSSURYHG�WKURXJK�WKH�
$SSOLFDWLRQ�(QJLQHHULQJ�JURXS�

/,48,'�/,1(�6,=,1*�&5,7(5,$
7KH�IROORZLQJ�FRQVLGHUDWLRQV�KDYH�DOUHDG\�EHHQ�DFFRXQWHG�IRU�
ZKHQ�UHODWLQJ�WR�WKH�VHOHFWLRQ�FKDUWV�

� 5����$�DQG�5����%�0D[LPXP�3UHVVXUH�'URS�LV����SVLJ
� ,QFUHDVHG�FKDUJH�OHYHOV
� 0D[LPXP�UHFRPPHQGHG�YHORFLW\�RI�����ISP
� 0LQLPXP�YHORFLW\�RI�����ISP

/LTXLG�/LQH�6HOHFWLRQ�&KDUW��7KH�FKDUWV�EHORZ�VKRZ�WKH�OLQH�
VL]HV�WKDW�FDQ�EH�VHOHFWHG�IRU�HDFK�WRQQDJH�RI�XQLW�DQG�WKH�
PD[LPXP�HTXLYDOHQW�OHQJWK�DQG�PD[LPXP�ULVH�RI�WKH�OLQH��7KH�
PD[LPXP�DFWXDO�OLQH�OHQJWK�LV�����IHHW��(TXLYDOHQW�OLQH�
OHQJWKV�ZRXOG�LQFOXGH�HOERZV�DQG�RWKHU�FRPSRQHQWV�WKDW�
ZRXOG�LQFUHDVH�WKH�HTXLYDOHQW�OHQJWK�


1RWH���([FHHGV�UHFRPPHQGHG�PD[LPXP�YHORFLW\�RI�����ISP��
FRQVLGHU�QRLVH�ZKHQ�VHOHFWLQJ�WKLV�SLSH�VL]H�

([DPSOH����7RQ�FRROLQJ�XQLW�ZLWK����
�RI�HTXLYDOHQW�OHQJWK��
FRQGHQVLQJ�XQLW�LV�EHORZ�WKH�HYDSRUDWRU�ZLWK���
�RI�YHUWLFDO�ULVH�
WR�WKH�HYDSRUDWRU�

$QVZHU��<RX�VKRXOG�KDYH�VHOHFWHG����´��:K\�GLG�\RX�VHOHFW�
WKLV�VL]H"�%HFDXVH�DW����
�HTXLYDOHQW�OHQJWK�ZLWK�D���WRQ�
V\VWHP��WKH�PD[LPXP�ULVH�LV���¶�IRU����´�DQG���¶�IRU������

0XOWL�6WDJH�5HIULJHUDWLRQ�6\VWHPV��:KHQ�VL]LQJ�WKH�OLTXLG�
OLQH�IRU�D�V\VWHP�ZLWK�HLWKHU�D���VWDJH�VFUROO�FRPSUHVVRU�
�UHVLGHQWLDO��RU�ZKHQ�D�VLQJOH�UHIULJHUDWLRQ�V\VWHP�XWLOL]HV�
FRPSUHVVRU�VWDJLQJ�IRU�FDSDFLW\�UHGXFWLRQ��FRPPHUFLDO���
$/:$<6�FDOFXODWH�WKH�OLTXLG�OLQH�VL]H�ZLWK�WKH�PD[LPXP
WRQQDJH�UDWLQJ�RI�WKH�XQLW�

Accumulator

Liquid Level

Drainage in Off Cycle

Scroll

Compressor

7$%/(��� 5����$�$1'�5����%�/,48,'�/,1(��0$;,080�
5,6(�&+$57

7RQV� /LQH
6L]H

0D[LPXP�7RWDO�(TXLYDOHQW�/HQJWK 9HORFLW\
�� ��� ��� ��� ��� ��� ��� ��� )30

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

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

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

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

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

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

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

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

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

����
���� �� �� �� �� �� �� �� �� ���
���� �� �� �� �� �� �� �� �� ���
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���� �� ��� �� �� �� �� �� �� ���
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���� �� �� �� �� �� �� �� �� ���
���� �� �� �� �� �� �� �� �� ���
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68&7,21�/,1(�6,=,1*�&5,7(5,$

7KH�IROORZLQJ�FRQVLGHUDWLRQV�KDYH�DOUHDG\�EHHQ�DFFRXQWHG�IRU�
ZKHQ�UHODWLQJ�WR�WKH�VHOHFWLRQ�FKDUWV�

� 0LQLPXP�YHORFLW\�RI������ISP�IRU�YHUWLFDO�OLQHV�DQG�����
ISP�IRU�KRUL]RQWDO�OLQHV�JXDUDQWHH�SURSHU�RLO�UHWXUQ

� 0LQLPDO�SUHVVXUH�GURS�WR�PLQLPL]H�FDSDFLW\�ORVV

6XFWLRQ�/LQH�6HOHFWLRQ�&KDUW��7KH�FKDUWV�EHORZ�VKRZ�WKH�OLQH�
VL]HV�WKDW�FDQ�EH�VHOHFWHG�IRU�HDFK�WRQQDJH�RI�XQLW�DQG�WKH�
SHUFHQW�RI�FDSDFLW\�UHGXFWLRQ�WKH�V\VWHP�ZLOO�KDYH�EHFDXVH�RI�
WKH�ORQJ�OLQH�VHW�DSSOLFDWLRQ��7KH�PD[LPXP�DFWXDO�OLQH�OHQJWK�
LV�����IHHW��HTXLYDOHQW�OLQH�OHQJWKV�ZRXOG�LQFOXGH�HOERZV�
DQG�RWKHU�FRPSRQHQWV�WKDW�ZRXOG�LQFUHDVH�WKH�HTXLYDOHQW�
OHQJWK�


9HORFLW\�LV�EHORZ������ISP��VKRXOG�RQO\�EH�XVHG�RQ�KRUL]RQWDO�
OLQH�

0XOWL�6WDJH�5HIULJHUDWLRQ�6\VWHPV��:KHQ�VL]LQJ�WKH�VXFWLRQ�
OLQH�IRU�D�V\VWHP�ZLWK�HLWKHU�D���VWDJH�VFUROO�FRPSUHVVRU�
�UHVLGHQWLDO��RU�ZKHQ�D�VLQJOH�UHIULJHUDWLRQ�V\VWHP�XWLOL]HV�
FRPSUHVVRU�VWDJLQJ�IRU�FDSDFLW\�UHGXFWLRQ��FRPPHUFLDO���
$/:$<6�VHOHFW�WKH�ODUJHVW�DYDLODEOH�SLSH�VL]H�IURP�WKH�
PLQLPXP�WRQQDJH�RI�FDSDFLW\�UHGXFWLRQ�

([DPSOH�����WRQ�5����$�DQG�5����%���SLSH�V\VWHP�WKDW�
UHGXFHV�FDSDFLW\�WR���WRQV��6HOHFW������´�VXFWLRQ�OLQH��WKLV�LV�WKH�
ODUJHVW�DYDLODEOH�VXFWLRQ�OLQH�VL]H�IRU�D���WRQ�VXFWLRQ�OLQH�

1RWH����VWDJH�VFUROO�FRPSUHVVRUV�RSHUDWH�DW�����RI�IXOO�ORDG�
FDSDFLW\�

/21*�/,1(�6(7�$&&(6625,(6

$OO�ORQJ�OLQH�VHW�DSSOLFDWLRQV�PXVW�KDYH�WKH�IROORZLQJ�
DFFHVVRULHV�LQVWDOOHG�LI�WKH\�DUH�QRW�DOUHDG\�LQVWDOOHG�IURP�WKH�
IDFWRU\�

� &UDQNFDVH�+HDWHU���$�FUDQNFDVH�KHDWHU�ZLOO�ZDUP�WKH�
FRPSUHVVRU�VXPS�DQG�SUHYHQW�WKH�UHIULJHUDQW�IURP�
PLJUDWLQJ�WR�WKH�FRPSUHVVRU�LQ�WKH�RII�F\FOH��

� 1RQ�%OHHG�7;9
V�RQ�DOO�,'�&RLOV���3UHYHQWV�UHIULJHUDQW�
IURP�EOHHGLQJ�LQWR�WKH�ORZ�VLGH�RI�WKH�V\VWHP�WKURXJK�WKH�
HYDSRUDWRU�LQ�WKH�RII�F\FOH�

� +DUG�6WDUW�.LW���$�KDUG�VWDUW�NLW�LV�QHFHVVDU\�WR�LQFUHDVH�
WKH�FRPSUHVVRU�VWDUWLQJ�WRUTXH�DQ\WLPH�D�7;9�LV�XVHG�LQ�D�
V\VWHP��7KLV�LV�QHFHVVDU\�WR�RYHUFRPH�WKH�SUHVVXUH�
GLIIHUHQFH�DFURVV�WKH�FRPSUHVVRU�

� &RROLQJ�2QO\�8QLWV���5HTXLUH�OLTXLG�OLQH�FKHFN�YDOYH
SODFHG�LQ�WKH�OLTXLG�OLQH�QHDU�WKH�FRQGHQVLQJ�XQLW��7KLV�LV�
XVHG�WR�ORFN�WKH�UHIULJHUDQW�LQ�WKH�OLTXLG�OLQH�EHWZHHQ�WKH�
7;9�DQG�WKH�FRQGHQVLQJ�XQLW�WR�UHGXFH�RII�F\FOH�
PLJUDWLRQ�

� +HDW�3XPSV�ZLWK�2ULILFH�LQ�2'�&RLO���5HTXLUH�FKHFN�
YDOYH�DQG�VROHQRLG�YDOYH�SODFHG�LQ�OLTXLG�OLQH�WR�SUHYHQW�
RII�F\FOH�PLJUDWLRQ��UHIHU�WR�)LJXUH ��IRU�SURSHU�SODFHPHQW�

� +HDW�3XPSV�ZLWK�7;9¶V�RQ�ERWK�&RLOV���'R�QRW�UHTXLUH�
DGGLWLRQDO�FKHFN�YDOYHV�DQG�VROHQRLG�YDOYHV�

� 3XPS�2XW�$FFHVVRU\���7KLV�LV�UHTXLUHG�RQ�FRPPHUFLDO�
DSSOLFDWLRQV�ZKHUH�DYDLODEOH�

7$%/(��� 5����$�$1'�5����%�68&7,21�/,1(��&$3$&,7<�
5('8&7,21�&+$57����

7RQV� /LQH
6L]H

7RWDO�(TXLYDOHQW�/HQJWK 9HORFLW\
�� ��� ��� ��� ��� ��� ��� ��� )30
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����
����� � � � � � � � � ����
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����� � � � � � � � � ����
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����� � � � � � � � � ����
����� � � � � � � � � ����
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����� � � � � � � � � ����
����� � � � � � � � � ����

$Q\�DSSOLFDWLRQ�WKDW�IDOOV�RXWVLGH�VWDQGDUG�OLPLWV�VKRXOG�
EH�UHIHUUHG�WR�8QLWDU\�3URGXFWV�DSSOLFDWLRQ�(QJLQHHULQJ�
#�������83*�6(59�
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),*85(��� +HDW�3XPS�6ROHQRLG�&KHFN�9DOYH�,QVWDOODWLRQ�
$UUDQJHPHQW

2,/�6(3$5$7256

2LO�VHSDUDWRUV�DUH�UHFRPPHQGHG�E\�WKH�'XFWHG�6\VWHPV�
WHFKQLFDO�VHUYLFH�WHDP�IRU�FRPPHUFLDO�VSOLW�DSSOLFDWLRQV�ZLWK�
PRUH�WKDQ����IHHW�RI�KRUL]RQWDO�OLQH�FRQQHFWLRQV�RU�PRUH�WKDQ�
���YHUWLFDO�IHHW�LQ�WKH�FRQGHQVLQJ�XQLW�KLJK�FRQILJXUDWLRQ��
$GGLWLRQDOO\��DQ\�WKLUG�SDUW\�DLU�KDQGOHUV�XVHG�LQ�FRQMXQFWLRQ�
ZLWK�-RKQVRQ�&RQWUROV�FRQGHQVLQJ�XQLWV�UHTXLUH�RLO�VHSDUDWRUV��
7KH�RIIHUHG�PRGHOV�DUH�DV�IROORZV�

7$%/(��� 2,/�6(3$5$725�02'(/6

&216,'(5$7,216�:+(1�&203$5,1*�5����$�$1'�
5����%�3,3,1*�'(6,*16

7KH�VSHFLILF�JUDYLW\�RI�UHIULJHUDQWV�FDQ�YDU\�VOLJKWO\�EDVHG�RQ�
WHPSHUDWXUH�DQG�SUHVVXUH��EXW�JHQHUDOO\��5����$�KDV�D�VSHFLILF�
JUDYLW\�RI�DSSUR[LPDWHO\�������DQG�5����%�KDV�D�VSHFLILF�JUDYLW\�
RI�DSSUR[LPDWHO\�������7KLV�PHDQV�WKDW�5����%�LV�VOLJKWO\�
KHDYLHU�WKDQ�5����$�LQ�WHUPV�RI�VSHFLILF�JUDYLW\��6SHFLILF�JUDYLW\�
LV�DQ�LPSRUWDQW�SURSHUW\�IRU�HYDOXDWLQJ�WKH�EHKDYLRU�RI�
UHIULJHUDQWV�LQ�YDULRXV�DSSOLFDWLRQV��LQFOXGLQJ�WKHLU�EXR\DQF\��RU�
OLIW��DV�ZHOO�DV�SRWHQWLDO�IRU�OHDN�GHWHFWLRQ��

2LO�HQWUDLQPHQW

7KH�IROORZLQJ�IDFWRUV�FDQ�DIIHFW�RLO�HQWUDLQPHQW�

� 6SHFLILF�JUDYLW\��7KH�GLIIHUHQFH�LQ�VSHFLILF�JUDYLW\�FDQ�
LPSDFW�KRZ�ZHOO�WKH�UHIULJHUDQW�FDUULHV�RLO�WKURXJK�WKH�
V\VWHP��$�UHIULJHUDQW�ZLWK�KLJKHU�VSHFLILF�JUDYLW\��VXFK�DV�
5����%��PD\�DIIHFW�WKH�RLO
V�DELOLW\�WR VWD\�VXVSHQGHG�DQG�

7$%/(��� &5$1.&$6(�+($7(56�)25�63/,7�81,76

0RGHO 3DUW�� 9ROWDJH :DWWV 0LQ�
&LUFXP

0D[�
&LUFXP

'DQIRVV�6FUROOV
�$OO�

6������������� ��� �� ������ ������
6������������� ��� �� ������ ������
6������������� ��� �� ������ ������

&RSHODQG�6FUROOV
�5HVLGHQWLDO�

6������������� ��� �� �� ��
6������������� ��� �� �� ��
6������������� ��� �� �� ��

&RSHODQG�6FUROOV
�&RPPHUFLDO� 6������������� ��� �� ����� �����

7$%/(��� +3�62/(12,'�9$/9(

0RGHO 3DUW� 9ROWDJH
�����/LTXLG�/LQH�6ROHQRLG�9DOYH 6������������� ��9

7$%/(��� 0$*1(7,&�&+(&.�9$/9(6

3LSH�'LDPHWHU 3DUW��
���´ 6�������������
���´ 6�������������
���´ 6�������������
���´ 6�������������
���´ 6�������������

�����´ 6�������������

$Q\�DSSOLFDWLRQ�WKDW�IDOOV�RXWVLGH�VWDQGDUG�OLPLWV�VKRXOG�
EH�UHIHUUHG�WR�8QLWDU\�3URGXFWV�DSSOLFDWLRQ�(QJLQHHULQJ�
#�������83*�6(59�

6RXUFH���3DUW�� 'HVFULSWLRQ

6����������� 2,/�6(3$5$725�:,7+�),/7(5�.,7��
02'(/����

6����������� 2,/�6(3$5$725�:,7+�),/7(5�.,7��
02'(/����

6���������� .,7��),/7(5��5(3/��)25�����2,/�6(3$5$-

725

6���������� .,7��),/7(5��5(3/��)25�����2,/�6(3$5$-

725
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6XEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH��3ULQWHG�LQ�8�6�$� �������8$'�/�����
&RS\ULJKW��������E\�-RKQVRQ�&RQWUROV��,QF��$OO�ULJKWV�UHVHUYHG� 6XSHUVHGHV���������8$'�.�����

<RUN�,QWHUQDWLRQDO�&RUSRUDWLRQ
�����<RUN�'ULYH

1RUPDQ��2.������

FLUFXODWH��SRWHQWLDOO\�OHDGLQJ�WR�RLO�ORJJLQJ�LQ�FHUWDLQ�
V\VWHP�FRPSRQHQWV��

� 2LO�W\SH�FRPSDWLELOLW\��7KH�W\SH�RI�RLO�XVHG��IRU�H[DPSOH��
PLQHUDO�RLO��32(��RU��3$*��DQG�LWV�FRPSDWLELOLW\�ZLWK�WKH�
UHIULJHUDQW�LV�DOVR�LPSRUWDQW��'LIIHUHQW�UHIULJHUDQWV�PD\�
UHTXLUH�GLIIHUHQW�RLOV��DQG�WKHLU�SURSHUWLHV�FDQ�LQIOXHQFH�RLO�
HQWUDLQPHQW�

� 6\VWHP�GHVLJQ��7KH�GHVLJQ�RI�WKH�V\VWHP��LQFOXGLQJ�WKH�
FRPSUHVVRU�W\SH��HYDSRUDWRU��DQG�FRQGHQVHU��FDQ�DIIHFW�
RLO�UHWXUQ�DQG�HQWUDLQPHQW��6\VWHPV�GHVLJQHG�IRU�5����$�
PD\�QHHG�DGMXVWPHQWV�ZKHQ�VZLWFKLQJ�WR�5����%�WR�
HQVXUH�SURSHU�RLO�PDQDJHPHQW�

� 2SHUDWLQJ�FRQGLWLRQV��)DFWRUV�VXFK�DV�WHPSHUDWXUH�DQG�
SUHVVXUH�FDQ�LQIOXHQFH�RLO�EHKDYLRU�DQG�LWV�DELOLW\�WR�PL[�
ZLWK�WKH�UHIULJHUDQW��DIIHFWLQJ�RYHUDOO�SHUIRUPDQFH�

2LO�FDUU\RYHU

7KH�IROORZLQJ�IDFWRUV�FDQ�DIIHFW�RLO�FDUU\RYHU�

� 6SHFLILF�JUDYLW\��$������GLIIHUHQFH�LQ�VSHFLILF�JUDYLW\�
EHWZHHQ�UHIULJHUDQWV�OLNH�5����$�DQG�5����%�GRHV�QRW�
FDXVH�D�VLJQLILFDQW�RU�YLVLEOH�FKDQJH�LQ�RLO�FDUU\RYHU�LQ�
PRVW�V\VWHPV�

� 6\VWHP�GHVLJQ��7KH�RYHUDOO�GHVLJQ�DQG�FRQILJXUDWLRQ�RI�
WKH�+9$&�V\VWHP�FDQ�DPSOLI\�RU�PLWLJDWH�WKH�HIIHFWV�RI�
VSHFLILF�JUDYLW\�GLIIHUHQFHV��6\VWHPV�WKDW�DUH�ZHOO�
GHVLJQHG�IRU�RLO�PDQDJHPHQW�VKRXOG�QRW�VKRZ�QRWLFHDEOH�
FKDQJHV�

� 2SHUDWLQJ�FRQGLWLRQV��7HPSHUDWXUH��SUHVVXUH��DQG�IORZ�
UDWHV�FDQ�VLJQLILFDQWO\�DIIHFW�KRZ�RLO�LV�FDUULHG�ZLWK�WKH�
UHIULJHUDQW��8QGHU�FHUWDLQ�FRQGLWLRQV��HYHQ�D�VPDOO�
GLIIHUHQFH�FRXOG�OHDG�WR�YDULDWLRQV�LQ�RLO�UHWXUQ�

� 2LO�W\SH�DQG�YLVFRVLW\��7KH�VSHFLILF�RLO�XVHG�DQG�LWV�
YLVFRVLW\�FDQ�EH�FUXFLDO��2LOV�ZLWK�GLIIHUHQW�SURSHUWLHV�PD\�
EHKDYH�GLIIHUHQWO\�LQ�WKH�SUHVHQFH�RI�UHIULJHUDQWV��
SRWHQWLDOO\�OHDGLQJ�WR�YDU\LQJ�OHYHOV�RI�RLO�FDUU\RYHU�

� /HQJWK�RI�RSHUDWLRQ��2YHU�WLPH��HYHQ�VPDOO�GLIIHUHQFHV�
FDQ�DFFXPXODWH��SRWHQWLDOO\�OHDGLQJ�WR�QRWLFHDEOH�FKDQJHV�
LQ�RLO�OHYHOV��HVSHFLDOO\�LI�WKH�V\VWHP�LV�QRW�GHVLJQHG�IRU�
RSWLPDO�RLO�UHWXUQ��

:KLOH�D������GLIIHUHQFH�LQ�VSHFLILF�JUDYLW\�DORQH�LV�XQOLNHO\�WR�
FDXVH�D�YLVLEOH�FKDQJH�LQ�RLO�FDUU\RYHU��LW�FDQ�EH�RQH�RI�PDQ\�
IDFWRUV�ZKLFK��ZKHQ�FRPELQHG��PD\�LPSDFW�RLO�PDQDJHPHQW�LQ�

D�UHIULJHUDWLRQ�V\VWHP��5HJXODU�PRQLWRULQJ�DQG�PDLQWHQDQFH�
DUH�HVVHQWLDO�WR�HQVXUH�SURSHU�RLO�FLUFXODWLRQ��UHJDUGOHVV�RI�WKH�
VSHFLILF�UHIULJHUDQW�XVHG�

'LIIHUHQFHV�LQ�SLSLQJ�GHVLJQ�EHWZHHQ�5����$�DQG�5����%

:KLOH�5����$�DQG�5����%�DUH�ERWK�UHIULJHUDQWV�XVHG�LQ�VLPLODU�
DSSOLFDWLRQV��WKHUH�DUH�VRPH�FRQVLGHUDWLRQV�WKDW�FRXOG�OHDG�WR�
GLIIHUHQFHV�LQ�SLSLQJ�GHVLJQ��DOWKRXJK�WKH\�DUH�QRW�W\SLFDOO\�
PDUNHG��:KHQ�WUDQVLWLRQLQJ�IURP�RQH�UHIULJHUDQW�WR�DQRWKHU��
KHUH�DUH�VRPH�IDFWRUV�WR�FRQVLGHU��

� 3UHVVXUH�OHYHOV��5����$�RSHUDWHV�DW�KLJKHU�SUHVVXUHV�
FRPSDUHG�WR�5����%��7KLV�FRXOG�QHFHVVLWDWH�XVLQJ�
WKLFNHU�ZDOOHG�SLSHV�RU�ILWWLQJV�IRU�5����$�V\VWHPV�WR�
DFFRPPRGDWH�WKH�KLJKHU�SUHVVXUH��ZKLOH�5����%�PD\�
DOORZ�IRU�OLJKWHU�PDWHULDOV�

� 2LO�PDQDJHPHQW��7KH�VSHFLILF�JUDYLW\�DQG�RLO�HQWUDLQPHQW�
FKDUDFWHULVWLFV�RI�WKH�WZR�UHIULJHUDQWV�PD\�LQIOXHQFH�KRZ�
SLSLQJ�LV�GHVLJQHG��SDUWLFXODUO\�LQ�HQVXULQJ�SURSHU�RLO�
UHWXUQ��6\VWHPV�ZLWK�5����%�PD\�UHTXLUH�PRGLILFDWLRQV�WR�
HQVXUH�HIILFLHQW�RLO�PDQDJHPHQW��GHSHQGLQJ�RQ�
WKH JHRPHWU\�RI�V\VWHP�

� 7HPSHUDWXUH��'LIIHUHQW�UHIULJHUDQWV�FDQ�KDYH�YDU\LQJ�
WHPSHUDWXUH�JOLGH�DQG�VDWXUDWLRQ�SURSHUWLHV��7KLV�FRXOG�
LQIOXHQFH�WKH�VL]LQJ�DQG�OD\RXW�RI�WKH�SLSLQJ�WR�RSWLPL]H�
KHDW�H[FKDQJH�HIILFLHQF\�

� &RPSDWLELOLW\�ZLWK�PDWHULDOV��:KLOH�ERWK�UHIULJHUDQWV�DUH�
JHQHUDOO\�FRPSDWLEOH�ZLWK�FRPPRQ�UHIULJHUDQW�SLSLQJ�
PDWHULDOV��WKH�ORQJ�WHUP�HIIHFWV�RQ�PDWHULDOV�FDQ�YDU\��
(QVXUH�WKDW�WKH�PDWHULDOV�XVHG�LQ�WKH�SLSLQJ�DUH�
FRPSDWLEOH�ZLWK�WKH�VSHFLILF�UHIULJHUDQW�EHLQJ�XWLOL]HG��

� 6\VWHP�HIILFLHQF\��'HSHQGLQJ�RQ�WKH�HIILFLHQF\�
FKDUDFWHULVWLFV�RI�WKH�WZR�UHIULJHUDQWV��WKHUH�PD\�EH�D�
QHHG�WR�DGMXVW�WKH�GHVLJQ�WR�RSWLPL]H�SHUIRUPDQFH��
LQFOXGLQJ�FRQVLGHUDWLRQV�IRU�SLSH�OHQJWK��EHQGV��DQG�
ILWWLQJV�
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