GAS DRIVEN RECIRCULATING SYSTEMS
BULLETIN GDRS-23E-01
Engineering Data

Phillips.

VALVES e VESSELS ® SYSTEMS ® CONTROLS
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

The Phillips® Gas Driven Recirculating System functions through the use of constant pressure to
feed partially sub-cooled liquid refrigerant to the evaporators, in lieu of totally sub-cooled liquid by a
mechanical pump, at a typical rate in the range of 1.5 to 2 times the evaporator load.

The refrigerant is fed to the evaporators from a Controlled Pressure Receiver (CPR) operating at
intermediate pressure. The liquid/vapor mixture from the evaporators is then separated in a suction
accumulator with the dry vapor directed back to the compressors and the overfed liquid refrigerant
drained by gravity into the transfer vessel. Transfer from the accumulator to the CPR is
accomplished using compressor discharge vapor.

Typically, a Phillips® High Side Control is utilized to attain the CPR function, principally when the
CPR is the main receiver for the plant. The CPR pressure is normally set in the range of 50 to 75
PSIG. Other vessels in the system can also act as the source of sub-cooled liquid to lower pressure
evaporators on two-stage systems.

VERTICAL DUMP TRAP SYSTEMS

LIQUID TOTAL LIQUID DUMP TRAP | MIN.DRAIN | DIM. LINE SIZES (IPS-IN.)

RETURN | TONSAT | RETURN SIZE HEIGHT ‘X' v L-1 L-2 L-3 L-4 SHIPPING
UNIT | ACCUMU- | CAPACITY | (D.XHT) REQD (IN.) (TRAP) (GAS) (TRANSFER) DRAIN WEIGHT

CAT.NO. | LATOR (GPM) (IN.) (IN.) (VENT) SUPPLY (TO TRAP) (LBS)

DR40V 40 7 12X 26 30 10 % % % 1-% 275

DR75V 75 14 16 X 38 43 1 % % 1y 2 400
DR100V 100 18 18 X 38 44 12 1 19 1 2% 585
DR150V 150 28 20 X 40 47 13 1 19 115" 3 630
DR260V 260 48 24 X 42 52 16 1 19 2 4 780
DR520V 520 98 30 X 54 66 18 2 1% 3 4" (TWO) 1630
DRY20V 920 190 42 X 60 78 24 3 1% 3 4” (THREE) 1875

HORZONTAL DUMP TRAP SYSTEMS

LIQUID TOTAL LIQUID DUMP TRAP | MIN.DRAIN | DIM. LINE SIZES (IPS-IN.)

RETURN | TONS AT | RETURN SIZE HEIGHT X v L-1 L-2 L-3 L-4 SHIPPING
UNIT | ACCUMU- | CAPACITY | (D.XHT)) REQD (IN.) (TRAP) (GAS) (TRANSFER) DRAIN WEIGHT

CAT.NO. | LATOR (GPM) (IN.) (IN.) (VENT) SUPPLY (TO TRAP) (LBS)

DRA40H 40 7 12 X 26 20 10 % % % 1% 275

DR75H 75 14 16 X 38 24 1 % % 1 2 400
DR100H 100 18 18 X 38 27 12 1 1% 1 2% 585
DR150H 150 28 20 X 40 30 13 1 1% 1 3 630
DR260H 260 48 24 X 42 37 16 1 19 2 4 780
DR520H 520 98 24 X 84 37 16 2 19 3 4" (TWO) 1830
DR920H 920 190 30 X 115 45 18 3 19 3 4’ (THREE) 2110
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Single Stage or High Stage System (Figure 1)

The high side control maintains a liquid seal in the
condenser drain line, allowing only liquid to flow to the
CPR. In effect, this converts the main receiver to a CPR
due to a regulator that vents excess flash gas
downstream. From this vessel, partially sub-cooled
liquid at CPR pressure is fed to the evaporators through
conventional hand expansion valves that are set to
overfeed. The unevaporated liquid overfeed exits from
the evaporator, along with the vapor produced by the
heat load, to the suction accumulator. In a properly
designed suction accumulator, the liquid is separated
from the vapor, and the Liquid Transfer System returns
the excess liquid back to the CPR.

There is no penalty due to dropping the liquid from the
condenser down to an intermediate pressure receiver
(the CPR). All liquid must eventually be expanded down
to suction pressure to do its work. The CPR is needed
to facilitate the transfer of the overfed liquid back to its
source by using higher pressure gas. The mixture
becomes partially sub-cooled, because lower
temperature liquid from the suction accumulator
combines with liquid that has flashed down to the CPR
pressure.

Typical recirculating rates with the gas driven systems
are 1.5to 2to 1. This lower rate is caused by the very
small amount of flash gas that forms immediately after
the hand expansion valve at the inlet to the evaporator.
This flash gas accelerates the liquid and gas mixture
through the evaporator, keeping oil moving and fully
wetting the inside of the evaporator surface.

Low Stage System (Figure 2)

Liquid feed to the low temperature evaporators takes
place from a specially designed intermediate pressure
vessel. This vessel may also act as an intercooler,
desuperheater, or suction accumulator. The lower
section of this vessel acts as a reservoir of sub-cooled
liquid that is fed to the evaporators. The overfeed liquid
is returned to this section. A low side control maintains
the level. Typically, a downstream regulator would be
utilized to lower the pressure required to move the liquid
from low pressure back to the reservoir.

Totally Sub-Cooled Liquid Feed System (Figure 3)
The low stage type of system is used to accomplish the
feed of totally sub-cooled liquid to low temperature
evaporators. The variation employed feeds the liquid
supply into the low temperature suction accumulator
even though the level control is on the reservoir. The
make-up liquid is flashed to the low temperature and is
transferred to the reservoir by the liquid return unit.
Almost totally sub-cooled liquid is now available for feed
to the low temperature evaporators.
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FLOW SCHEMATIC FOR TYPICAL DR SYSTEM
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ITEMS INCLUDED WITH STANDARD DR SYSTEM:
e 300# Dump Trap, horizontal or vertical per customer request
Float switch
UL/cUL Control Panel
Relief valve, gauge and gauge valve, floor flanges (vertical traps)
Line L-1 (Vent Line) Components:
e Stop valve and unions
e Line L-2 (Hot Gas Line) Components:
e Stop valves, strainer, 3-way valve, unions
e Line L-3 (Transfer Line) Components:
e Outlet piston check valve, stop valve
e Line L-4 (Drain Line) Components:
o Stop valve, inlet gravity check valve, union, drain valve
e Line L-5 (CPR Inlet Line) Components:
e Optional high side control—see Page 4
e Line L-6 (Equalization Line) Components:
e Pressure regulator
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OPTIONAL HIGH SIDE CONTROL DETAILS

ITEMS SUPPLIED WITH “RC” HIGH SIDE TYPICAL HIGH SIDE CONTROL

CONTROL

CONDENSER
DRAIN

Series 275AP Pilot Float Valve

Steel Chamber with Level Eye

Vent Valve, 3/4”

Bushing
Tee
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10. Strainer

. Pilot-Operated Main Valve

11.Main Valve Isolation Valves (2)
12.Manual Bypass Hand Expansion Valve

Service Valves for Chamber, 3/4” (2)

Pressure Gauge and Gauge Valve
Pilot Line Service Valve, 1/4”
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OPTIONAL RC HIGH SIDE CONTROL (WITH OR WITHOUT PILOT RECEIVER)

WITHOUT PILOT
PLANT e WITH PILOT RCVR
SIZE L-5* L-6* SHIPPING E”C-\C/’; SHIPPING
(TONS) | SIZE (IN.) | SIZE IN.) | MODEL | wT (LBS) | MODEL | SIZE (IN.) | WT (LBS)
80 % % RCO75 130 | RCO75PR | 12X 48 280
160 1 % RC100 145 | RC100PR | 12X 48 295
250 1 % RC125 190 | RC125PR | 12X 48 340
400 1 % RC150 240 | RC150PR | 12 X 48 390
800 2 1 RC200 310 | RC200PR | 12 X 48 460
1250 2-% 1% RC250 490 | RC250PR | 16 X 48 730
2000 3 2 RC300 560 | RC300PR | 16 X 48 800
3000 4 2-% RC400 740 | RC400PR | 20 X60 | 1280

*Line L-5 and L-6 as shown on GDRS Flow Schematic on Page 3

ORDERING INSTRUCTIONS FOR GDRS SYSTEMS
Please specify:

1) System Catalog Number

2) Control Voltage

3) Recirculating Load(s)

4) RC or RCPR High Side Control Package (Optional)
5) CPR Pressure

6) Suction Accumulator Pressure

7) Intermediate Pressure (for 2-Stage Systems)

Note: Please consult factory for assistance in sizing Controlled Pressure Receiver, Suction Accu-
mulator, or any other vessels.

INSTALLATION TIPS:

ALWAYS mount the inlet check valve as low and close to the dump trap as possible.

Disc type checks should be mounted in the vertical orientation unless it is absolutely necessary to mount horizontally.

Piston type checks should be mounted in either orientation but horizontal is preferred. Mount below lower Level Eye on trap if possible.
Insulate the dump trap; do not insulate the check valves.
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770 Enterprise Avenue

DeKalb, IL 60115 U.S.A.
Phone: (630) 377-0050




