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Technical leaflet

Capacity regulators, type CPCE and LG

Introduction

CPCE capacity regulators adapt compressor
capacity to actual evaporator load. They are
designed for installation in a bypass line

between the low and high pressure sides of

the refrigeration system, for hot gas injection
between evaporator and thermostatic expansion
valve. Injection should be arranged to occur
through an LG liquid-gas mixer.

Features

CPCE capacity regulator
m Superior control accuracy
m Direct connection to system suction line

regulates hot gas injection independent of
evaporator pressure drop

m The regulator increases evaporator gas
velocity thus ensuring better oil return to
compressor

m Protection against too low an evaporating
temperature, i.e. avoids evaporator icing

m Can be used for CFC, HCFC and HFC

LG Liquid-gas mixer

m LG provides homogenous mixing of the liquid
and hot gas refrigerant injected into the
evaporator

m Avoids high suction superheats by combining

hot gas injection with expansion valve
characteristics.

®m LG can be used for hot gas defrosting or
reverse cycle systems

Technical data

Refrigerants
CFC, HCFC and HFC

Regulation range
pe=0— 6 bar
Factory setting = 0.4 bar

Max. working pressure
PS =28 bar

Max. differential pressure
Ap =18 bar

Makx. test pressure
p'=31.5 bar

Max. media temperature
140°C

Min. media temperature
-50°C
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Ordering

Capacity regulator
) Rated capacity’)
Connection KW
Type Flare Solder Code no.
- - R22 R134a R404A/R507 R407C
in. mm in. mm
CPCE 12 1/, 12 174 79 164 19.0 034N0081
CPCE12 /5 12 174 7.9 16.4 19.0 034N0082
CPCE 15 5/g 16 25.6 11.6 24.2 279 034N0083
CPCE 22 7/g 22 34.0 15.2 320 371 034N0084
1) The rated capacity is the regulator capacity at
evaporating temperature te =-10°C,
condensing temperature t. = +30°C,
reduction of suction temperature / suction pressure At; =4 K.
Liquid-gas mixer
Connection
Expansion valve Hot gas Liquid distributor
Type ODM ODF ODF Code no.
in. mm in. mm in. mm
LG 12-16 5/g 16 /5 12 5/g 16 069G4001
LG 12-22 /g 22 /5 12 A 22 069G4002
LG 16-28 1/g 28 5/g 16 11/ 28 069G4003
LG 22-35 13/g 35 7Ig 22 13/g 35 069G4004

Sizing For optimum performance, it is important m Refrigerant: CFC, HCFC or HFC
to select a CPCE valve according to system m  Minimum suction temperature t, in °C/bar
conditions and application. C ity at mini i
The following data must be used when sizing a N omprestsor cQapfmkzva minimum suction
CPCE valve: emperature £ In
m Evaporator load at minimum suction
temperature Q, in kW
m Liquid temperature ahead of expansion valve,
(0
m Reduction of suction temperature / suction
pressure in K
Connection type flare or solder
Connection size in in. or mm
Selection When selecting the appropriate valve it may be Refrigerant: R404A
Example necessary to convert the actual capacity using a Minimum suction temperature t;= - 30°C
correction factor. This is required when system Compressor capacity at — 30°C, Q;= 80 kW
conditions are different from table conditions. Evaporator load at — 30°C, Q; = 60 kW
The following examples illustrate how this is Liquid temperature ahead of expansion valve,
done. ) =40°C
Reduction of suction temperature / suction
pressure = 5K
Connection type: solder
Connection size ="21in.
Step 1 Determine the replacement capacity. This is done

by taking the compressor capacity at minimum
suction temperature Q; minus evaporator load at
minimum suction temperature Q,.
Q1-Qy;=80-60=20kW
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Selection
(continued)

Determine the correction factor for the reduction
of suction temperature / suction pressure.

From the correction factor table (see below) a
suction temperature reduction of 5K (R404A)
corresponds to a factor of 1.3.

Step 2
Correction factors
Suction temP' i . Suction temperature At; K
after reduction | Refrigerant
°C 1 2 3 4 5 6 7
0 R134a 0.1 0.5 09 1.0 1.0 1.0 1.0
R22, R404A, R507, R407C 0.3 0.9 1.0 1.0 1.0 1.0 1.0
0 R134a 0.1 03 0.7 1.0 1.0 1.0 1.0
R22, R404A, R507, R407C 0.2 0.9 1.0 1.0 1.0 1.0 1.0
0 R134a 0.1 03 0.6 1.0 1.3 1.4 1.4
R22, R404A, R507, R407C 0.1 0.5 1.0 1.0 1.0 1.0 1.0
. R134a 0.1 03 0.6 1.0 15 2.2 24
R22, R404A, R507, R407C 0.1 0.3 0.7 1.0 1.0 1.0 1.0
2 R134a 0.1 03 06 1.0 15 2.2 29
R22, R404A, R507, R407C 0.1 0.3 0.6 1.0 13 1.4 1.4
-40 R22, R404A, R507, R407C 0.1 03 0.6 1.0 15 2.0 2.2
The correction table is used when suction The replacement capacity must be divided by the
temperature change deviates from 4 K. correction factor determined.
Step 3 Corrected replacement capacity is
Q=20/13=154kW
Step 4 Now select the appropriate capacity table for A CPCE 12 delivers a replacement capacity of 17.9
R404A and choose the column with a suction kW at a minimum suction temperature of -30°C.
temperature of ty = -30°C.
Using the corrected replacement capacity, select
a valve that provides an equivalent or greater
capacity.
Step 5 CPCE 12, %2 in. solder connection,
code no. 034N0082 (see Ordering).
Capacity Suction temperature t afte‘r Regulator capacity Q kW at condensing temperature t. °C
Type pressure/temperature reduction
°C +20 +30 +40 +50 | +60
+10 7.9 16.3 216 26.9
0 129 17.3 217 27.1
-10 13.6 17.4 220 27.4
CPCET2 -20 137 17.6 222 27.7 334
-30 8.0 1.0 14.7 186
-40 43 5.7 7.6
+10 1.5 24.0 317 39.4
0 18.8 254 320 39.9
-10 20.0 256 323 40.2
CPCETS -20 20.1 258 326 40.7 49.0
-30 1.5 16.0 212 27.1
-40 5.9 7.8 10.6
+10 152 317 420 523
0 25.0 336 424 52.8
-10 265 34.0 428 53.4
CPCE22 -20 26.6 34.2 43.1 53.8 649
-30 154 213 28.1 35.9
-40 8.0 10.7 14.3

The capacities are determined by reducing the
suction temperature/suction pressure at At =4
K. The given suction temperatures are minimum
values, i.e. after reduction.

The capacities are made up of the CPCE hot
gas capacity + the extra capacity given by the
thermostatic expansion valve to maintain the
superheat after of the evaporator constant.
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Capacity
(continued)

Suction temperature t; after Regulator capacity Q kW at condensing temperature t. °C
Type pressure/temperature reduction
°C +20 +30 +40 +50 | +60
+10 23 104 144 18.0 226
0 7.8 1.3 144 18.1 226
CPCE 12 -10 5.8 7.9 10.8 144 18.1
-20 34 4.6 6.1 8.3 10.6
-30 2.0 2.8 3.7 49 6.2
+10 23 15.2 211 26.5 332
0 1.4 16.6 21.2 26.6 332
CPCE 15 -10 83 11.6 15.7 211 26.6
-20 4.8 6.6 8.8 11.9 15.2
-30 26 35 49 6.4 8.0
+10 3.1 204 28.0 35.2 43.9
0 15.1 22.8 28.1 35.2 43.9
CPCE 22 -10 10.9 15.2 209 27.7 35.2
-20 6.4 8.8 11.8 15.7 203
-30 3.7 5.0 6.8 8.9 1.3
+10 7.5 15.5 20.6 257
0 12.2 16.4 20.6 257
-10 129 16.4 20.7 257
CPCE12 -20 131 16.4 20.7 31
-30 10.3 13.8 17.9
-40 5.5 7.5 9.5
+10 11.0 228 303 378
0 18.0 242 303 378
-10 19.1 24.2 304 37.8
CPCETS -20 19.1 243 304 46.9
-30 15.0 20.3 26.5
-40 8.0 10.6 13.4
+10 14.6 30.2 40.1 49.9
0 238 32.0 40.1 49.9
-10 253 32.0 40.1 50.0
CPCE22 -20 253 32.1 40.2 623
-30 19.9 26.7 34.8
-40 10.6 14.2 18.0
+10 9.7 18.3 235 28.2
0 144 19.0 23.2 279
-10 151 19.0 233 274
CPCE12 -20 151 18.8 23.1 274 334
-30 8.7 1.7 15.0 18.0
-40 4.6 5.9 7.6
+10 141 269 346 414
0 211 279 34.2 411
-10 222 279 34.2 40.2
CPCETS -20 221 276 339 403 490
-30 125 17.0 21.6 26.3
-40 6.3 8.1 10.6
+10 18.7 355 45.8 54.9
0 28.0 37.0 45.4 54.4
-10 294 371 45.4 534
CPCE22 -20 29.3 36.6 44.8 533 649
-30 16.8 226 28.7 34.8
-40 8.6 1.1 143

The capacities are determined by reducing the

suction temperature/suction pressure at Ats =4
K. The given suction temperatures are minimum
values, i.e. after reduction.

The capacities are made up of the CPCE hot
gas capacity + the extra capacity given by the
thermostatic expansion valve to maintain the
superheat after of the evaporator constant.
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Design
Function

Inlet

Outlet

Pilot pressure connection
Protective cap

Setting screw

Main spring

Diaphragm

Pressure pin

Pilot orifice

10. Servo piston

11. Pressure equalising hole
12. Main orifice

WONOUVAWN =

1. Liquid inlet
2. Hotgasinlet
3. Outlet

CPCE

DANFOSS
A34N132.12.10

LG

DANFOSS
AB9G39.12.10

Capacity regulator CPCE is servo-operated.

The diaphragm (7) is actuated on the upper side
by the force developed by the spring (6) and on
the lower side by the pilot pressure from (3).
When the pilot pressure drops below the preset
value, the throttling ball is forced away from the
pilot orifice (9) by the spring which acts via the
pressure pin (8).

The pressure over the servo piston (10) is then
relieved. The differential pressure which is thus
created moves the servo piston up and causes
the regulator to open so that hot gas is able to
flow to the suction side.

When the pilot pressure rises above the setting,
the pilot orifice shuts off the evacuation from
the space over the servo piston. Pressure then
builds up again over the piston via the pressure
equalising hole (11), thus closing the regulator.

Dimensions and weights
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CPCE 12 10 0.9
CPCE 15 12 0.9
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6 RD4EA402 © Danfoss A/S (RC-CMS / HBS), 02 - 2005



Technical leaflet Capacity regulators, type CPCE and LG

© Danfoss A/S (RC-CMS / HBS), 02 - 2005 RD4EA402



Technical leaflet Capacity regulators, type CPCE and LG

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice. This also applies to
products already on order provided that such alterations can be made without subsequential changes being necessary in specifications already agreed.
All trademarks in this material are property of the respective companies. Danfoss and the Danfoss logotype are trademarks of Danfoss A/S. All rights reserved.
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