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FEATURES 
· Provides optimum liquid feed to evaporators without mechanical pumps 
· Provides efficient utilization of evaporator’s internal surface for heat transfer  
· Provides liquid slop-over protection for system compressors 
· One central vessel (accumulator) for all evaporators on a common suction 
 
DESCRIPTION 
TheÊPhillips®ÊGasÊDrivenÊRecirculatingÊSystemÊfunctionsÊthroughÊtheÊuseÊofÊconstantÊpressureÊtoÊ
feedÊpartiallyÊsub-cooledÊliquidÊrefrigerantÊtoÊtheÊevaporators,ÊinÊlieuÊofÊtotallyÊsub-cooledÊliquidÊbyÊaÊ
mechanicalÊpump,ÊatÊaÊtypicalÊrateÊinÊtheÊrangeÊofÊ1.5ÊtoÊ2ÊtimesÊtheÊevaporatorÊload.Ê 
 
TheÊrefrigerantÊisÊfedÊtoÊtheÊevaporatorsÊfromÊaÊControlledÊPressureÊReceiverÊ(CPR)ÊoperatingÊatÊ
intermediateÊpressure.ÊÊTheÊliquid/vaporÊmixtureÊfromÊtheÊevaporatorsÊisÊthenÊseparatedÊinÊaÊsuctionÊ
accumulatorÊwithÊtheÊdryÊvaporÊdirectedÊbackÊtoÊtheÊcompressorsÊandÊtheÊoverfedÊliquidÊrefrigerantÊ
drainedÊbyÊgravityÊintoÊtheÊtransferÊvessel.ÊÊTransferÊfromÊtheÊaccumulatorÊtoÊtheÊCPRÊisÊ
accomplishedÊusingÊcompressorÊdischargeÊvapor. 
 
Typically,ÊaÊPhillips®ÊHighÊSideÊControlÊisÊutilizedÊtoÊattainÊtheÊCPRÊfunction,ÊprincipallyÊwhenÊtheÊ
CPRÊisÊtheÊmainÊreceiverÊforÊtheÊplant.ÊÊTheÊCPRÊpressureÊisÊnormallyÊsetÊinÊtheÊrangeÊofÊ50ÊtoÊ75Ê
PSIG.ÊÊOtherÊvesselsÊinÊtheÊsystemÊcanÊalsoÊactÊasÊtheÊsourceÊofÊsub-cooledÊliquidÊtoÊlowerÊpressureÊ
evaporatorsÊonÊtwo-stageÊsystems. 

VALVES • VESSELS • SYSTEMS • CONTROLS

LIQUID TOTAL LIQUID DUMPÊTRAP MIN.ÊDRAIN DIM. LINEÊSIZESÊ(IPS-IN.)Ê  

RETURN TONSÊAT RETURN SIZE HEIGHTÊ‘X’ ‘Y’ L-1 L-2 L-3 L-4 SHIPPING 

UNIT ACCUMU- CAPACITY (D.ÊXÊHT.) REQ’D (IN.) (TRAP) (GAS) (TRANSFER) DRAIN WEIGHT 

CAT.ÊNO. LATOR (GPM) (IN.) (IN.)  (VENT) SUPPLY  (TOÊTRAP) (LBS) 

DR40V 40 7 12ÊXÊ26 30 10 ¾” ¾” ¾” 1-½” 275 

DR75V 75 14 16ÊXÊ38 43 11 ¾” ¾” 1-¼” 2” 400 

DR100V 100 18 18ÊXÊ38 44 12 1-¼” 1-¼” 1-¼” 2-½” 585 

DR150V 150 28 20ÊXÊ40 47 13 1-¼” 1-¼” 1-½” 3” 630 

DR260V 260 48 24ÊXÊ42 52 16 1-¼” 1-¼” 2” 4” 780 

DR520V 520 98 30ÊXÊ54 66 18 2” 1-¼” 3” 4”Ê(TWO) 1630 

DR920V 920 190 42ÊXÊ60 78 24 3” 1-½” 3” 4”Ê(THREE) 1875 

HORZONTAL DUMP TRAP SYSTEMS 
LIQUID TOTAL LIQUID DUMPÊTRAP MIN.ÊDRAIN DIM. LINEÊSIZESÊ(IPS-IN.)Ê  

RETURN TONSÊAT RETURN SIZE HEIGHTÊ‘X’ ‘Y’ L-1 L-2 L-3 L-4 SHIPPING 

UNIT ACCUMU- CAPACITY (D.ÊXÊHT.) REQ’D (IN.) (TRAP) (GAS) (TRANSFER) DRAIN WEIGHT 

CAT.ÊNO. LATOR (GPM) (IN.) (IN.)  (VENT) SUPPLY  (TOÊTRAP) (LBS) 

DR40H 40 7 12ÊXÊ26 20 10 ¾” ¾” ¾” 1-½” 275 

DR75H 75 14 16ÊXÊ38 24 11 ¾” ¾” 1-¼” 2” 400 

DR100H 100 18 18ÊXÊ38 27 12 1-¼” 1-¼” 1-¼” 2-½” 585 

DR150H 150 28 20ÊXÊ40 30 13 1-¼” 1-¼” 1-½” 3” 630 

DR260H 260 48 24ÊXÊ42 37 16 1-¼” 1-¼” 2” 4” 780 

DR520H 520 98 24ÊXÊ84 37 16 2” 1-¼” 3” 4”Ê(TWO) 1830 

DR920H 920 190 30ÊXÊ115 45 18 3” 1-½” 3” 4”Ê(THREE) 2110 
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Single Stage or High Stage System (Figure 1) 
TheÊhighÊsideÊcontrolÊmaintainsÊaÊliquidÊsealÊinÊtheÊ
condenserÊdrainÊline,ÊallowingÊonlyÊliquidÊtoÊflowÊtoÊtheÊ
CPR.ÊÊInÊeffect,ÊthisÊconvertsÊtheÊmainÊreceiverÊtoÊaÊCPRÊ
dueÊtoÊaÊregulatorÊthatÊventsÊexcessÊflashÊgasÊ
downstream.ÊÊFromÊthisÊvessel,ÊpartiallyÊsub-cooledÊ
liquidÊatÊCPRÊpressureÊisÊfedÊtoÊtheÊevaporatorsÊthroughÊ
conventionalÊhandÊexpansionÊvalvesÊthatÊareÊsetÊtoÊ
overfeed.ÊÊTheÊunevaporatedÊliquidÊoverfeedÊexitsÊfromÊ
theÊevaporator,ÊalongÊwithÊtheÊvaporÊproducedÊbyÊtheÊ
heatÊload,ÊtoÊtheÊsuctionÊaccumulator.ÊÊInÊaÊproperlyÊ
designedÊsuctionÊaccumulator,ÊtheÊliquidÊisÊseparatedÊ
fromÊtheÊvapor,ÊandÊtheÊLiquidÊTransferÊSystemÊreturnsÊ
theÊexcessÊliquidÊbackÊtoÊtheÊCPR. 
ThereÊisÊnoÊpenaltyÊdueÊtoÊdroppingÊtheÊliquidÊfromÊtheÊ
condenserÊdownÊtoÊanÊintermediateÊpressureÊreceiverÊ
(theÊCPR).ÊÊAllÊliquidÊmustÊeventuallyÊbeÊexpandedÊdownÊ
toÊsuctionÊpressureÊtoÊdoÊitsÊwork.ÊÊTheÊCPRÊisÊneededÊ
toÊfacilitateÊtheÊtransferÊofÊtheÊoverfedÊliquidÊbackÊtoÊitsÊ
sourceÊbyÊusingÊhigherÊpressureÊgas.ÊÊTheÊmixtureÊ
becomesÊpartiallyÊsub-cooled,ÊbecauseÊlowerÊ
temperatureÊliquidÊfromÊtheÊsuctionÊaccumulatorÊ
combinesÊwithÊliquidÊthatÊhasÊflashedÊdownÊtoÊtheÊCPRÊ
pressure. 
TypicalÊrecirculatingÊratesÊwithÊtheÊgasÊdrivenÊsystemsÊ
areÊ1.5ÊtoÊ2ÊtoÊ1.ÊÊThisÊlowerÊrateÊÊisÊcausedÊbyÊtheÊveryÊ
smallÊamountÊofÊflashÊgasÊthatÊformsÊimmediatelyÊafterÊ
theÊhandÊexpansionÊvalveÊatÊtheÊinletÊtoÊtheÊevaporator.ÊÊ
ThisÊflashÊgasÊacceleratesÊtheÊliquidÊandÊgasÊmixtureÊ
throughÊtheÊevaporator,ÊkeepingÊoilÊmovingÊandÊfullyÊ
wettingÊtheÊinsideÊofÊtheÊevaporatorÊsurface. 
 
Low Stage System (Figure 2) 
LiquidÊfeedÊtoÊtheÊlowÊtemperatureÊevaporatorsÊtakesÊ
placeÊfromÊaÊspeciallyÊdesignedÊintermediateÊpressureÊ
vessel.ÊÊThisÊvesselÊmayÊalsoÊactÊasÊanÊintercooler,Ê
desuperheater,ÊorÊsuctionÊaccumulator.ÊÊTheÊlowerÊ
sectionÊofÊthisÊvesselÊactsÊasÊaÊreservoirÊofÊsub-cooledÊ
liquidÊthatÊisÊfedÊtoÊtheÊevaporators.ÊÊTheÊoverfeedÊliquidÊ
isÊreturnedÊtoÊthisÊsection.ÊÊAÊlowÊsideÊcontrolÊmaintainsÊ
theÊlevel.ÊÊTypically,ÊaÊdownstreamÊregulatorÊwouldÊbeÊ
utilizedÊtoÊlowerÊtheÊpressureÊrequiredÊtoÊmoveÊtheÊliquidÊ
fromÊlowÊpressureÊbackÊtoÊtheÊreservoir. 
 
Totally Sub-Cooled Liquid Feed System (Figure 3) 
TheÊlowÊstageÊtypeÊofÊsystemÊisÊusedÊtoÊaccomplishÊtheÊ
feedÊofÊtotallyÊsub-cooledÊliquidÊtoÊlowÊtemperatureÊ
evaporators.ÊÊTheÊvariationÊemployedÊfeedsÊtheÊliquidÊ
supplyÊintoÊtheÊlowÊtemperatureÊsuction accumulatorÊ
evenÊthoughÊtheÊlevelÊcontrolÊisÊonÊtheÊreservoir.ÊÊTheÊ
make-upÊliquidÊisÊflashedÊtoÊtheÊlowÊtemperatureÊandÊisÊ
transferredÊtoÊtheÊreservoirÊbyÊtheÊliquidÊreturnÊunit.ÊÊ
AlmostÊtotallyÊsub-cooledÊliquidÊisÊnowÊavailableÊforÊfeedÊ
toÊtheÊlowÊtemperatureÊevaporators. 

Figure 1 

Figure 2 

Figure 3 
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FLOW SCHEMATIC FOR TYPICAL DR SYSTEM 

ITEMSÊINCLUDEDÊWITHÊSTANDARDÊDRÊSYSTEM: 
· 300#ÊDumpÊTrap,ÊhorizontalÊorÊverticalÊperÊcustomerÊrequest 
· FloatÊswitch 
· UL/cULÊControlÊPanel 
· ReliefÊvalve,ÊgaugeÊandÊgaugeÊvalve,ÊfloorÊflangesÊ(verticalÊtraps) 
· LineÊL-1Ê(VentÊLine)ÊComponents: 

· StopÊvalveÊandÊunions 
· LineÊL-2Ê(HotÊGasÊLine)ÊComponents: 

· StopÊvalves,Êstrainer,Ê3-wayÊvalve,Êunions 
· LineÊL-3Ê(TransferÊLine)ÊComponents: 

· OutletÊpistonÊcheckÊvalve,ÊstopÊvalve 
· LineÊL-4Ê(DrainÊLine)ÊComponents: 

· StopÊvalve,ÊinletÊgravityÊcheckÊvalve,Êunion,ÊdrainÊvalve 
· LineÊL-5Ê(CPRÊInletÊLine)ÊComponents: 

· OptionalÊhighÊsideÊcontrol—seeÊPageÊ4 
· LineÊL-6Ê(EqualizationÊLine)ÊComponents: 

· PressureÊregulator 



ORDERING INSTRUCTIONS FOR GDRS SYSTEMS 
PleaseÊspecify: 
1) SystemÊCatalogÊNumber 
2) ControlÊVoltageÊ 
3) RecirculatingÊLoad(s) 
4) RCÊorÊRCPRÊHighÊSideÊControlÊPackageÊ(Optional) 
5) CPRÊPressure 
6) SuctionÊAccumulatorÊPressure 
7) IntermediateÊPressureÊ(forÊ2-StageÊSystems) 
Note:ÊPleaseÊconsultÊfactoryÊforÊassistanceÊinÊsizingÊControlledÊPressureÊReceiver,ÊSuctionÊAccu-
mulator,ÊorÊanyÊotherÊvessels. 

OPTIONAL HIGH SIDE CONTROL DETAILS 

H. A. Phillips & Co. 
770ÊEnterpriseÊAvenue 
DeKalb,ÊILÊ60115ÊU.S.A. 
Phone:Ê(630)Ê377-0050 

TYPICALÊHIGHÊSIDEÊCONTROLÊ

OPTIONALÊRCÊHIGHÊSIDEÊCONTROLÊ(WITHÊORÊWITHOUTÊPILOTÊRECEIVER) 

PLANT     
WITHOUTÊPILOTÊ

RCVR WITHÊPILOTÊRCVR 

SIZE L-5* L-6*   SHIPPING   PILOTÊ
RCVR SHIPPING 

(TONS) SIZEÊ(IN.) SIZEÊ(IN.) MODEL WTÊ(LBS) MODEL SIZEÊ(IN.) WTÊ(LBS) 
80 ¾ ¾ RC075 130 RC075PR 12ÊXÊ48 280 
160 1 ¾ RC100 145 RC100PR 12ÊXÊ48 295 
250 1-¼ ¾ RC125 190 RC125PR 12ÊXÊ48 340 
400 1-½ ¾ RC150 240 RC150PR 12ÊXÊ48 390 
800 2 1-¼ RC200 310 RC200PR 12ÊXÊ48 460 
1250 2-½ 1-½ RC250 490 RC250PR 16ÊXÊ48 730 
2000 3 2 RC300 560 RC300PR 16ÊXÊ48 800 
3000 4 2-½ RC400 740 RC400PR 20ÊXÊ60 1280 

*LineÊL-5ÊandÊL-6ÊasÊshownÊonÊGDRSÊFlowÊSchematicÊonÊPageÊ3   

1. SeriesÊ275APÊPilotÊFloatÊValve 
2. SteelÊChamberÊwithÊLevelÊEye 
3. ServiceÊValvesÊforÊChamber,Ê3/4”Ê(2) 
4. VentÊValve,Ê3/4” 
5. PressureÊGaugeÊandÊGaugeÊValve 
6. PilotÊLineÊServiceÊValve,Ê1/4” 
7. Bushing 
8. Tee 
9. Pilot-OperatedÊMainÊValve 
10. Strainer 
11. MainÊValveÊIsolationÊValvesÊ(2) 
12. ManualÊBypassÊHandÊExpansionÊValve 

ITEMSÊSUPPLIEDÊWITHÊ“RC”ÊHIGHÊSIDEÊ
CONTROL 

ALWAYSÊmountÊtheÊinletÊcheckÊvalveÊasÊlowÊandÊcloseÊtoÊtheÊdumpÊtrapÊasÊpossible. 

DiscÊtypeÊchecksÊshouldÊbeÊmountedÊinÊtheÊverticalÊorientationÊunlessÊitÊisÊabsolutelyÊnecessaryÊtoÊmountÊhorizontally. 

PistonÊtypeÊchecksÊshouldÊbeÊmountedÊinÊeitherÊorientationÊbutÊhorizontalÊisÊpreferred.ÊÊMountÊbelowÊlowerÊLevelÊEyeÊonÊtrapÊifÊpossible. 

InsulateÊtheÊdumpÊtrap;ÊdoÊnotÊinsulateÊtheÊcheckÊvalves. 

INSTALLATIONÊTIPS: 


