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The €DS valves are electronically operated step motor
evaporator pressure regulating valves. Synchronized signals
to the motor provide discrete angular movement, which
translates into precise linear positioning of the

valve piston. Valve pistons and ports are uniquely
characterized, providing superb flow resolution and perfor-
mance. The CDS valves easily interface with microprocessor
based controllers, including Sporlan supplied controllers.

10 FEATURES AND BENEFITS

@ High resolution drive assembly

@ Field proven reliability
® Low power consumption

® Balanced port design

® High linear force output

® Step motor operated for precise control

® Tight seating valve for suction applications
@ Corrosion resistant materials used throughout

® Compatibility tested with most CFC, HCFC and HFC refrigerants and oils
@ Self lubricating materials used for long life

THE VALVES

The CDS valves are designed for precise and energy efficient
control of evaporator temperatures. Proper temperature is
obtained by regulating refrigerant flow in the evaporator in
response to signals generated by an electronic controller and
sensor combination. The valves are built around balanced
ports which require input less than one quarter of the power
used by older, heat motor and analog designs. When not ac-
tively stepping, power to the motor is removed for further en-
ergy savings. The 12 VDC step motors coupled to the integral
gear reduction system, give the valves unparalleled accuracy
and repeatability over the entire operating range.

Because the valves are powered by an external controller,
no pilot lines or high to low side bleeds are required. When
properly applied the CDS valves and controllers can replace
standard mechanical evaporator pressure regulator (EPR)
valves, suction stop solenoid valves, and conventional thermo-
stats. Since these valves have a direct acting motor, they can
be sized for minimal pressure drop.

The simple cartridge design permits all moving parts to be
replaced as a unit, leaving the valve body in the line. This
reduces the chance of leaks developing.

The CDS-7 uses the same forging and fittings to provide
a drop-in or alternative to the CDS-9 and incorporates
the same piston and port size to provide equal system
performance. The CDS-7 motor has been updated with a stain-
less steel housing, similar to the SER family. This new stain-
less steel housing incorporates the robust design of the SERs
motor, with years of proven field performance.

The CDS-7 is engineered to maximize capacity, meeting
the requirements of most CDS-9 applications. Features have
been added like the newly designed removeable cable, which
eliminates the potential of damaging the valve wiring during

the brazing process. In addition to simplifying new valve in-
stallation, the removable cable eliminates re-wiring if service
is required.

Another addition to the CDS line is the CDS-4. The smaller
port and forging of the CDS-4 makes it ideal for mounting in
the case or at the rack. The design provides tighter control on
low load circuits such as single evaporators, dual temp end
caps, or seafood cases.

The CDS-4 uses the same motor housing, and has the same
precision steps of resolution (2500), as the CDS-7. Careful
selection of the piston and port allow both low pressure drop
and high control resolution. The desirable features of the
CDS-7 valve are also incorporated in the CDS-4 — including
the ability to remove the cable for installation and motor re-
placement. The motor housing is field tested and offers proven
reliability.

The Sporlan CDS valves are currently available in nominal R-22
capacities from 1 to 35 tons (3.5 to 123 kW). The capacity tables
on pages 9 and 10 show actual capacities at specific conditions.

VALVE OPERATION

The CDS valves are driven by the electronically controlled
rotation of a step motor.

The step motor drives a gear train and lead screw to position a
piston, modulating flow through the valve’s port.

The two-phase motor is driven in the bipolar mode. Two dis-
crete sets of motor stator windings are powered in sequence to
rotate the rotor. Polarity of the drive signal reverses for each
step. The sequencing is accomplished electronically through
the bipolar drive circuit shown in Figure 1. The drive transis-
tors, Q1 through Q8, are electronically biased in pairs by the
controller as shown in Table 1.



Table 1

BIPOLAR DRIVE SEQUENCE
w | STEP | Q1-Q4 | Q2-Q3 | 05-08 | 06-Q7
8 1 ON OFF ON OFF T
t'.': 2 ON OFF OFF ON
3 OFF ON OFF ON E
l 4 OFF ON ON OFF o
1 ON OFF ON OFF o

CDS-4 and CDS-7 valves have 2500 steps and CDS-9, 16 and
17 have 6386 steps. See specifications for valve stroke and
resolution.

Although phase resistance for the CDS-4 and CDS-7 are dif-
ferent (100 ohms) from the larger valves (75 ohms), no con-
troller modification should be necessary.

All external parts of the valve are brass, copper or stainless
steel and meet or exceed ASTM standard B-117 for corrosion
resistance.

The CDS-9, 16 and 17 are supplied with a hermetic cable con-
nection. The CDS-4 and CDS-7 are supplied with a replacable
cable. Although 20 feet is the standard length, the lead can be
supplied in a variety of lengths up to 40 feet (12 meters) to suit
specific customer requirements. Unless otherwise specified, the
terminal end of the wires will be supplied stripped and tinned.

CAUTION: No attempt should be made to remove cable
from CDS-9, 16 and 17. The 40-foot limit on the lead wire is
because of voltage drop considerations. If a valve must be in-
stalled more than 40-feet from the controller, a short lead wire
must be used with an extension of heavier (14-gauge) wire.

Total power consumption is less than 4 watts when operating a
rate of 200 steps per second with standard L/R drive circuitry.
Refer to the motor specifications shown on pages 4 through 8.
Faster step rates may be obtained with proper “current limited
chopper” type drives. Please contact Sporlan for more infor-
mation.

The CDS valves have a maximum rated pressure of at least
680 PSIG, (47 bar). Operating ambient temperature range is
-50°F to 140°F (-45°C to 60°C) but temperatures of up to
250°F (120°C) may be used for dehydration.

APPLICATION

Sporlan is not responsible for system design, any damage
arising from faulty system design, or for misapplication of its
products.
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If these valves are applied in any manner other than as described
in this bulletin, the Sporlan warranty is void. Please contact your
Sporlan Sales Engineer for assistance with your specific ap-
plication. General drive circuitry is shown in Figure 1. It is the
responsibility of the controller manufacturer to provide suitable
drive circuitry and power supply. Sporlan will assist where nec-
essary, but accepts no liability for improper control of the valve.
It is strongly suggested that power to the valve be disabled
when not actively stepping. Conventional initialization routines,
which include overdriving the motor to ascertain the zero step
position, are acceptable. The valve should be completely closed
on initial power up of the controller by inducing 7,500 steps in
the closing direction. (Subsequent closing of the valve should
include 10% more steps than would be required from the valve’s
calculated position.)

Figure 1

? Motor

RED
GREEN
WHITE
BLACK

Q1 Q2 Q5 Q6

Q3 Q4 Q7 Q8

SELECTION EXAMPLE

REFRIGERANT: R-22

CONDENSING TEMPERATURE: 110°F
LIQUID TEMPERATURE: 60°F
EVAPORATOR TEMPERATURE: 20°F
EVAPORATOR CAPACITY: 6 Tons

To select a valve for the system conditions listed above, look
at the capacity tables on page 9. The leftmost set of columns
lists the capacities for the valves when used on R-22 systems.
To apply a valve with a minimum pressure drop, the 0.5 PSI
column should be used. Note that for an evaporator of 20°F, a
CDS-16 with a capacity of 6.41 tons would be required for this
application. A more economical approach would be to use the
CDS-9 with a capacity of 7.43 tons at 2-PSI pressure drop, if
the higher pressure drop can be tolerated.

ORDERING INSTRUCTIONS

The CDS-16 is the only angled valve. The CDS-4, CDS-7, CDS-

9 and CDS-17 are straight through valves.

CDS - T - 17 -11-3/8 X 1-3/8 ODF | - 20 - S - ANGLE
S = Stripped
Optional Cable ! and tinned Used only if
Controls Inlet Model Length 20 cable ends. angled
Discharge, Pressure Number Fitting Size standard, configuration
Stepmotor others Custom
Tap available Connectors (CDS-16 ONLY)
available
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SPECIFICATIONS
®

MOTOR TYPE: RESOLUTION:
2-phase permanent magnet, 2 coil bipolar .000119 inches/step (.003 mm/step)
SUPPLY VOLTAGE: TOTAL STROKE:
12 VDC, -5% +10%, measured at the valve leads 0.297 inches (7.54 mm)
CONNECTIONS: MAXIMUM ALLOWABLE INTERNAL LEAKAGE:
4 lead, 18 AWG, PVC insulation jacketed cable less than 400 cc/min. at 100 PSIG
PHASE RESISTANCE: MAXIMUM ALLOWABLE EXTERNAL LEAKAGE:
100 ohms per winding + 10% less than .10 oz./year at 300 PSIG (.2 gr./year at 20 bar)
CURRENT RANGE: MAXIMUM RATED PRESSURE (MRP):
.104 to .147 amps per winding (.208 to .294 amps with two 700 PSIG (48 bar)
windings energized depending on temperature) OPERATING TEMPERATURE RANGE:
MAXIMUM POWER: -50 to 140°F. (-45°C to +60°C)
3 watts MAXIMUM DEHYDRATION TEMPERATURE:
INDUCTANCE PER WINDING: 250°F. (120°C)
43mH * 20% COMPATIBILITY:
REQUIRED STEP RATE: all common CFC, HCFC and HFC refrigerants and all com-
200 steps per second, other rates must be tested and approved  mon mineral, polyolester and alkylbenzene oils
NUMBER OF STEPS: MATERIALS OF CONSTRUCTION:
2500 copper - fittings; brass - valve body, adapters, stainless steel

motor housing; synthetic materials - seating and seals
DIMENSIONS

CDST-4

.63” MIN. BEND RADIUS \

Dimensions in inches (mm)

[ p )
FITTINGS ?1‘1“2)) 1.25" (32) HEX

1/2" ODF
5/8” ODF
7/8” ODF 1/4"

1.80" SAE
(46) _ %

s9nf LI |

FLOW )
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SPECIFICATIONS

MOTOR TYPE:

2-phase permanent magnet, 2 coil bipolar

SUPPLY VOLTAGE:

12 VDC, -5% +10%, measured at the valve leads
CONNECTIONS:

4 lead, 18 AWG, PVC insulation jacketed cable

PHASE RESISTANCE:

100 ohms per winding + 10%

CURRENT RANGE:

.104 to .147 amps per winding (.208 to .294 amps with two
windings energized depending on temperature)
MAXIMUM POWER:

3 watts

INDUCTANCE PER WINDING:

43mH £ 20%

REQUIRED STEP RATE:

200 steps per second, other rates must be tested and approved
NUMBER OF STEPS:

2500

DIMENSIONS

RESOLUTION:

.000119 inches/step (.003 mm/step)

TOTAL STROKE:

0.297 inches (7.54 mm)

MAXIMUM ALLOWABLE INTERNAL LEAKAGE:
less than 400 cc/min. at 100 PSIG

MAXIMUM ALLOWABLE EXTERNAL LEAKAGE:
less than .10 oz./year at 300 PSIG (.2 gr./year at 20 bar)
MAXIMUM RATED PRESSURE (MRP):

700 PSIG (48 bar)

OPERATING TEMPERATURE RANGE:

-50 to 140°F. (-45°C to +60°C)

MAXIMUM DEHYDRATION TEMPERATURE:
250°F. (120°C)

COMPATIBILITY:

all common CFC, HCFC and HFC refrigerants and all com-
mon mineral, polyolester and alkylbenzene oils
MATERIALS OF CONSTRUCTION:

copper - fittings; brass - valve body, adapters, stainless steel
motor housing; synthetic materials - seating and seals

CDST-7

.63” MIN. BEND RADIUS \

Dimensions in inches (mm)

4.34"
FITTINGS (110)
5/8” ODF
7/8” ODF
1-1/8” ODF
1-3/8” ODF

.69"

7.25" (184)

FLOW

1.50"

(38)
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SPECIFICATIONS

MOTOR TYPE:

2-phase permanent magnet, 2 coil bipolar

SUPPLY VOLTAGE:

12 VDC, -5% +10%, measured at the valve leads
CONNECTIONS:

4 lead, 18 AWG, PVC insulation jacketed cable

PHASE RESISTANCE:

75 ohms per winding = 10%

CURRENT RANGE:

.131 to .215 amps per winding (.262 to .439 amps with two
windings energized depending on temperature)
MAXIMUM POWER:

4 watts

INDUCTANCE PER WINDING:

62 + 20% MHz

REQUIRED STEP RATE:

200 steps per second, other rates must be tested and approved
NUMBER OF STEPS:

RESOLUTION:

.0000783 inches/step (.002 mm/step)

TOTAL STROKE:

.50 inches (12.7 mm)

MAXIMUM ALLOWABLE INTERNAL LEAKAGE:
less than 400 cc/min. at 100 PSIG

MAXIMUM ALLOWABLE EXTERNAL LEAKAGE:
less than .10 oz./year at 300 PSIG (.2 gr./year at 20 bar)
MAXIMUM RATED PRESSURE (MRP):

680 PSIG (47 bar)

OPERATING TEMPERATURE RANGE:

-50 to 140°F. (-45°C to +60°C)

MAXIMUM DEHYDRATION TEMPERATURE:
250°F. (120°C)

COMPATIBILITY:

all common CFC, HCFC and HFC refrigerants and all
common mineral, polyolester and alkylbenzene oils
MATERIALS OF CONSTRUCTION:

6386 copper - fittings; brass - valve body, motor housing, and
adapters; synthetic materials - seating and seals
DIMENSIONS
®
CDS-9
Dimensions in inches (mm)
[
FITTINGS i
5/8” ODF
7/8” ODF
1-1/8” ODF 5.27"
1-3/8” ODF
. 134
Optional (e
PressureTap
1/4"
~1 210"4 / SAE
(1) -—1.375"(35) HEX
l | 2
0.69“(187)77777 T PORLAN 77777 T a
T 7.25"
(184)
FLOW >
—
1.50"
(38) ©
A ——
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SPECIFICATIONS

®
MOTOR TYPE: RESOLUTION:
2-phase permanent magnet, 2 coil bipolar .0000783 inches/step (.002 mm/step)
SUPPLY VOLTAGE: TOTAL STROKE:
12 VDC, -5% +10%, measured at the valve leads .50 inches (12.7 mm)
CONNECTIONS: MAXIMUM ALLOWABLE INTERNAL LEAKAGE:
4 lead, 18 AWG, PVC insulation jacketed cable less than 400 cc/min. at 100 PSIG
PHASE RESISTANCE: MAXIMUM ALLOWABLE EXTERNAL LEAKAGE:
75 ohms per winding + 10% less than .10 oz./year at 300 PSIG (.2 gr./year at 20 bar)
CURRENT RANGE: MAXIMUM RATED PRESSURE (MRP):
.131 to .215 amps per winding (.262 to .439 amps with two 680 PSIG (47 bar)
windings energized depending on temperature) OPERATING TEMPERATURE RANGE:
MAXIMUM POWER: -50 to 140°F. (-45°C to +60°C)
4 watts MAXIMUM DEHYDRATION TEMPERATURE:
INDUCTANCE PER WINDING: 250°F. (120°C)
62 + 20% MHz COMPATIBILITY:
REQUIRED STEP RATE: all common CFC, HCFC and HFC refrigerants and all
200 steps per second, other rates must be tested and approved common mineral, polyolester and alkylbenzene oils
NUMBER OF STEPS: MATERIALS OF CONSTRUCTION:
6386 copper - fittings; brass - valve body, motor housing, and

adapters; synthetic materials - seating and seals

DIMENSIONS

®

CDS-16

Dimensions in inches (mm)

FITTINGS
1-3/8" ODF

10.86" -
(276) !

1/4" SAE

- Optional |4.10"
EEBT Pressure |(104)
Tap
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SPECIFICATIONS
®
MOTOR TYPE: RESOLUTION:
2-phase permanent magnet, 2 coil bipolar .0000783 inches/step (.002 mm/step)
SUPPLY VOLTAGE: TOTAL STROKE:
12 VDC, -5% +10%, measured at the valve leads .50 inches (12.7 mm)
CONNECTIONS: MAXIMUM ALLOWABLE INTERNAL LEAKAGE:
4 lead, 18 AWG, PVC insulation jacketed cable less than 400 cc/min. at 100 PSIG
PHASE RESISTANCE: MAXIMUM ALLOWABLE EXTERNAL LEAKAGE:
75 ohms per winding = 10% less than .10 oz./year at 300 PSIG (.2 gr./year at 20 bar)
CURRENT RANGE: MAXIMUM RATED PRESSURE (MRP):
.131 to .215 amps per winding (.262 to .439 amps with two 680 PSIG (47 bar)
windings energized depending on temperature) OPERATING TEMPERATURE RANGE:
MAXIMUM POWER: -50 to 140°F. (-45°C to +60°C)
4 watts MAXIMUM DEHYDRATION TEMPERATURE:
INDUCTANCE PER WINDING: 250°F. (120°C)
62 = 20% MHz COMPATIBILITY:
REQUIRED STEP RATE: all common CFC, HCFC and HFC refrigerants and all
200 steps per second, other rates must be tested and approved = common mineral, polyolester and alkylbenzene oils
NUMBER OF STEPS: MATERIALS OF CONSTRUCTION:
6386 copper - fittings; brass - valve body, motor housing, and
adapters; synthetic materials - seating and seals
DIMENSIONS
®

CDS-17

Dimensions in inches (mm)

[

FITTINGS ‘A
1-3/8” ODF 9.88" (251)
1-5/8" ODF 9.88" (251)
2-1/8" ODF 10.62" (270)

1/4" SAE
Optional
Pressure

Ta
091" P\

(23)
) &

[

>

T
1.90"
(48) o
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SUCTION CAPACITY - (TONS)

NEE REFRIGERANT
| E5, 2 | 4220 | 404A/507 134a
S |EET PRESSURE DROP ACROSS VALVE (PSI)
S|ZE [os|1]2]3]5|mw|os]|1]2]3]5|w[o5]1]2]3]5|w|os]1]2]3]5]0
40 [110]154]216]264|339]477[091]128]179]219] 281394 1.02|1.44]202]246(316]451]088|1.23]1.73]211]270]362
30 [1.00]140]197]240(308[428]082[1.14| 161 1.96]251]347]092]130|1.82| 222 2.85|4.02]079] 1.10] 1.55 | 1.89 | 2.39 | 3.15
20 |o091|127]178]217]279]382|073|1.02|143]175]225[303[083]1.16| 1.64| 1.99| 256 | 357 | 0.70 [ 0.98 | 1.38 | 1.67 | 2.09 | 271
3 10 |082]115]161]196]251[337|064|090]127]155]197] 262|074 1.04|146]178]229]3.13] 062|087 1.22] 1.46 | 1.81] 229
8 0 [073]1.03]1.45| 176|222 294|057 |080]1.12]1.36|1.71| 224 0.66| 093] 1.30 | 1.59 | 204 | 273 | 0.5 | 0.7 1.0 1.26 ] 1.55 | 1.89
10 |066]092(1.29]156]1.95]254| 050|070 098] 1.18] 147 187|059 | 0.821.15| 1.41] 1.78] 2.35 | 0.48 | 0.67 | 0.91 | 1.08 | 1.30 | 151
20 |o058]082[1.14[137] 17 [ 215|043 061]084]1.01]1.24]153]052[072|1.02123] 154]1.99]041]057 078|091 1.07] 116
I 30 |o052[072[0.994[ 1.19] 145|177 | 038 052 | 0.72 | 0.85 | 1.03 | 1.21 | 0.45 ] 0.63 | 0.88 | 1.06 | 1.31 | 1.65 | 0.36 | 0.49 | 065 0.76 [ 0.86 | 0:88
40 [312]431]596]7.21]9.16]13.0[ 257|356 |4.92|595]7.56] 107|288 ]399 | 552 667|847 124]251]348]481]582]7.39|953
30 |285|394|545]658(836]116]231|320|4.42]535]679]933|261]361]499|6.04|767110]|225[312[432]523]647815
20 |259|358]495]599]761]102]207|286|396478]6.17]8.05| 235|326 | 450544 |6.92|963]199]278]383]458]560]6.82
@ 10 |234]324[449]542| 687|889 1.84|255]352(4.26(536|6.84|211|292|4.04]489]621[837( 175|244 335|397 478|555
8 0 [209]293|405|487]6.03]762|162]226]312]374|460|570]1.89]261(361]437|556|7.19|154|213]289]340]401]a37
10 | 1.86]260(359]4.28]5.246.401.41|1.97]270]321(390]461|1.67|232|321]389]482[607|134]1.88| 247287 328]338
20 |164]229]314[372] 448|521 |1.22|170] 231]272(323]359 | 1.47| 205 | 282 337] 412[5.01|1.15] 1,58 | 2.08 | 2.37 | 2.58 | 2.59
30 [144]200(272]319]376|4.09|1.05]1.45]195]227] 261|272 1.27|1.77| 243|288 346|399 | 0.99| 1.33 | 1.72 | 1.90 | 1.95 ] 1.95
40 |464645896]109]138]19.7[384[533]7.41|898]114]163[431]598]831[10.1]128]186]371]519]722]875]11.2] 149
30 |424]588]818]991(126]176[345|479]6565)806]103]143(389|5.41|752[9.11|116]166]331]465]647]784 983129
20 [383535]743]900(115]157[308|4.28|594|7.20|930] 125|351 | 487677821 |105]147]294]412]573] 689|859 110
2 10 |345]484]672]8.15]104[138|272|380]528]641(813]107|3.15|4.37|6.07]7.36]938[ 129|259 363502 6.02]742]928
8 0 [308]433]6.05|7.30[9.17]121]239]335|467|563|7.03|9.13]|279]390|542|657|840|11.2|227]317]437[5.20]6.33] 761
10 |275]385(5.35 645|804 103|209 292|4.05]486(602|761] 247346482584 ]732]961(198]275]376 444531601
20 |243]340[471 564696871 1.81|252]348]4.15]508|6.18]216|3.03|4.22507]632[8.11]171]237|320|374]435]460
30 [214]298[410]488]594|7.13| 155|216 296 |350(420]483] 1.88| 263|364 | 436 538|670 ] 1.47] 2.02| 268 | 3.08 | 3.44 | 3.47
a0 |[772]107]187]178]226]319] 637|880 122 147]187]262(7.14 ] 9.86 | 136 | 165|209 303|622 [ 8.61 [ 11.9] 144|181 232
30 [7.05|974]135]163[207[283]573|7.91| 109 132]168]228|6.46|893]123| 149|189 269|554 ] 774 [ 107]128] 158 1938
o 20 |641/887]123]148[188]249|5.12|7.08]979]118]152]196(5.83]8.06[11.1|135]17.1]236(491]685]943[11.2]137] 164
> 10 [577]803[11.1]134]169]21.7|455|631]872]105]13.1] 166|524 |7.24| 100 12.1] 153 [ 205|433 | 6.02 | 8.23| 973 | 11.7] 133
q 0 [516]7.22]100]120]148]185]400|558|7.70|9.20|11.3|138]468]647|8.94]108]137|175|379]525]7.11[831]973] 104
10 |459]641[882[ 105|128 154|348 4.85)665]7.88 (950 11.1]413|575|7.95|957]11.8]147]330| 454 6.06|6.99]7.91]8.06
20 |406]564]771]912]109]1253.014.18]568]6.66|7.86|855|362|5056.94]827]101]121]284|388509]575]617[6.17
30 [356]493(667]7.80|9.12|9.74| 259|356 | 478|553 ] 631|649 314|437 | 5.97|7.05|843] 953 ] 243|327 | 418 458 | 4.66 | 4.66
a0 [830]116]16.1]195]249]356 687956133 16.1]206]293(7.71]107]14.9]18.1]231]337]668]929]129]157]202]267
30 |757|105]|147]178]227]31.8|6.16|857|11.9] 145]185]25.8[6.97| 969135 16.4|209]300(599]833] 116|141 [17.7] 231
. 20 |687|957]133]162]206]283[5507.66|107]129]168]224(6.27|873]12.1|147|188]265]533]7.44]104]125] 155|197
> 10 [622]865]120]146]187]24.9|4.896:81]947]115]147]19.3|5627.83|109]132]169[23.2[470]657|9.08|109]133]165
9 0 |[560]7.79[108|132]166]216(432]602]837[102]127]163]502]698]972]11.8]152|20.1]4.12]575]789]937]11.4]134
10 |498]698[970[11.7]145]185|378|5.29]733]878[ 108 135|445 6.20| 863 105]132[17.2]359 | 499679 7.99 9.48] 105
20 |441]616]852]102]125] 155328457 ]6.29]749]9.11]109]3.92|547|761|917] 114]145]310] 429|576 | 670 7.71]8.02
30 [387]540(741]880] 107|126 |282[391|534[630] 751|844 342|477 659]788[967]119]266]364]482]549]6.04]6.06

Capacities based on 60°F liquid and 25°F superheated vapor.

* Use the correction factor for 100°F liquid temperature and the capacities at

! ) PERA i i A 40°F evaporator temperature to determine ARI standard capacity ratings.
. » RN o o o o o o o o o o o
b 0S8 (k2058w 0Ol 3 008 (TN RO0RR 10 oy Example: The capacity of a CDS-9 using R-422D, evaporator temperature of 20°F,
CORRECTION FACTOR, CF LIQUID TEMPERATURE 2 psi pressure drop across the valve and a liquid temperature of 50°F is equal to
2 122]1.18] 115 1.11] 1.07 ] 1.04 [ 1.00[ 0.96 [ 0.92 [ 0.88 | 0.84 | (591061630 tons.
422D 1.35(1.29(1.23/1.18|1.12(1.06|1.00|0.94 | 0.88 [ 0.81 | 0.75 These factors correct for net refrigerating effect and are based on an average
temperature of 0°F. However, they may be used for any evaporator temperature
404A/507 1.35]1.29|1.24/1.18 | 1.12]1.06 | 1.00 | 0.94] 0.87 | 0.81 | 0.74 from -35°F to 40°F since the variation in the actual factors across this range is
134a 1.2711.22|1.18 | 1.14 | 1.09 | 1.05 1.00 | 0.95 | 0.91 | 0.86 | 0.81 insignificant.




Page 10 / Bulletin 100-40

SUCTION CAPACITY - (kW)

w | & REFRIGERANT

|25 407C | 410A | 404A/507 134a

S |EET PRESSURE DROP ACROSS VALVE (BAR)

S | ZE [o0s[o00s] 01|02 0407 |003]006] 01020407 |003]006] 01| 02] 04|07 |003]006| 0.1]02] 04|07
5 354|497 638896126 164|454 (637|818 115|16.1[21.2(336]472]6.06]851 120 16.0[289]4.06[522]732]102]129
0 [322|a52| 58 [814]115]147]217 586 752|106 |148]195(307]431 553|776 | 109|144 |262]368]472]663]9.10]114

-5 2.91(4.09(5.25(7.37 (103 |13.1]3.83|5.37 [6.90 [ 9.68 | 13.6 | 18.1]2.79 | 3.91 | 5.03 | 7.06 | 9.91 | 13.0 | 2.36 | 3.32 | 4.26 | 5.96 | 8.07 | 9.95
-10 2.63|3.69 | 4.74 [ 6.65(9.18 | 11.5]3.49 | 49 [6.30 [ 8.84 | 12.4 | 16.3 | 2.53 | 3.55 | 4.55 [ 6.39 | 9.06 | 11.6 | 2.12 | 2.98 | 3.83 | 5.30 | 7.09 | 8.60
2.363.31|4.26 [ 5.97 (8.11 | 10.1|3.18 | 4.46 | 5.73 | 8.04 | 11.3 | 14.7 | 2.28 | 3.20 | 4.11 | 5.77 | 8.09 | 10.3 | 1.90 | 2.67 | 3.41 | 4.67 | 6.17 | 7.31
-20 211|297 |3.81 (529 (7.11| 867|288 |4.04 519 (7.28 |10.2|13.02.05|2.88 | 3.69 5.18 |7.17|9.01 | 1.69 | 2.37 | 3.01 | 4.09 | 5.3 | 6.07
-25 1.88 | 2.64 | 3.38 | 4.64 | 6.16 | 7.35  2.59 | 3.64 | 4.68 | 6.57 | 9.11 [ 11.5  1.83 | 2.57 | 3.30 | 4.64 | 6.31 | 7.84 [ 1.49 | 2.08 | 2.64 | 3.54 | 4.48 | 4.89
-30 1.67 | 2.34|2.97 | 4.04 | 5.27 | 6.09 | 2.33 | 3.27 | 4.20 | 5.89 | 8.04 | 10 | 1.63 [ 2.29 | 2.94 | 4.09 | 5.51 | 6.72 [ 1.31 | 1.82 | 2.29 | 3.03 | 3.70 | 3.83
5 10.1|14.0|17.7 | 245|34.0 (445|128 |17.8|225|31.2 | 43.2|56.1|9.50 [ 13.1|16.7 | 23.1|31.9|43.8(8.30|11.5(146|20.2|27.7 |33.9
0 9.21|127(16.222.4|31.6|39.4|11.8|16.4|20.8 |28.8|39.8|51.7869|120(153|21.1(29.2|39.3|7.49|10.4|13.3|18.3|245|295
-5 8.35|11.6(14.7(20.3|28.1|34.7]10.9|15.1(19.1|26.5|36.6|49.6]7.93|11.0(13.9(19.3|26.6|35.1]6.73|9.42|12.0(16.4|21.5]|25.2
-10 7.51(105(133(18.4(24.8|30.1|9.98|138|175(24.2|33.5|445|7.20(9.97 |12.7|17.5|24.9|31.0|6.02|8.41|10.7 | 145 |18.7 | 21.1
6.729.42{12.0 {16.4 | 21.7 | 25.7 | 9.11 | 12.6 | 16.0 [ 22.1 | 30.6 | 39.6 | 6.52 | 9.02 | 11.5 [ 15.9 | 22.1 | 27.2 | 5.36 | 7.46 | 9.44 | 12.7 | 15.9 | 17.2
-20 599|838 (106 |14.5(18.8|21.68.25|11.5|14.5(20.1|28.0|34.8|5.87|8.14|10.3 143 |19.4|235]4.75|6.59 [8.29 | 11.0|13.3|13.8
-25 5.31|7.41]9.38 (126 (16.0|17.5]|7.41|10.4|13.2(18.2|24.8|30.3|5.23|7.31(9.29(12.8|16.9|20.1]4.18|5.77 {7.21|9.36 | 10.9|10.9
-30 4.68|6.50(8.19(10.9(13.3|13.9|6.63|9.29|11.9|16.3|21.7|25.9|4.64|6.49|8.24 |11.2|146|16.7|3.65|5.01 | 6.21 | 7.85 | 8.53 | 8.53
5 15.0 ( 20.9 | 26.6 | 37.0 | 51.4 [ 67.7 [ 19.1 | 26.6 | 33.9 | 47.1 | 65.4 [ 85.3 [ 14.2 | 19.7 | 25.1 | 34.9 | 48.4 | 66.0 [ 12.2 | 17.1 | 21.8 | 30.3 | 42.0 | 52.8
0 13.6 (19.0 | 24.2 | 33.7 | 47.5 | 60.5 [ 17.6 | 24.5| 31.2 | 43.4 | 60.3 | 78.6 [ 13.0 | 18.0 | 22.9 | 31.9 | 44.3 | 59.5 [ 11.0 [ 15.5| 19.8 | 27.5 | 37.5 | 46.6
-5 12.3 (17.3|22.0 | 30.6 | 42.5|53.7 [ 16.2 | 22.5| 28.7 | 39.9 | 55.4 | 74.7 [ 11.8 | 16.4 | 20.9 | 29.0 | 40.3 | 53.4 [ 9.92 | 13.9 | 17.8 | 24.6 | 33.2 | 40.6
-10 11.1(15.6 | 19.9|27.7 | 37.8 | 47.3 [ 14.8 | 20.6 | 26.3 | 36.5 | 50.7 | 67.4  10.7 | 14.9 | 19.0 | 26.4 | 37.4 | 47.6 [ 8.88 | 12.5| 15.9 | 21.9 | 29.1 | 34.9
9.91(139(17.8(24.7 (33.4|41.1]135|18.8|24.0 [33.3 |46.2|60.4]9.65|135(17.2(23.9|33.4|42.1]7.92|11.1|14.1(193 253|295
-20 8.84 (124158 (21.8(29.2|353(122|17.1(21.8|30.2 423 |53.7|8.65|12.1|155|21.5|29.6|36.9]7.02|9.80|12.4|16.8|21.6|24.3
-25 7.84|11.0|14.0|19.1(25.2(29.7(10.9|15.4|19.7 |27.3|37.6 47.2|7.71|10.8|13.9|19.2|26.0 (32.06.19|8.61|10.9|145|18.2 | 19.4
-30 6.92|9.67 [ 12.3 [ 16.6 [ 21.5|24.4|9.77 | 13.7 | 17.6 | 24.4 | 33.1 | 41.0 | 6.84 | 9.60 | 12.3 [ 16.9 | 22.6 | 27.4 | 5.42 | 7.51 | 9.44 | 12.4 | 14.9 | 15.2
5 25.0|34.6(439(60.7 (83.9| 109 |31.8|439 (558 |77.1| 107 | 138 | 23.5|32.5|41.3|57.0 | 78.8 | 108 | 20.5| 28.5 | 36.1 | 49.9 | 68.0 | 82.5
0 22.8|31.5[40.0 (553 (77.6|96.4|29.3|405(51.4(71.1(983|128 |21.5|29.7|37.8|52.2|72.1)|96.4)18.5|259|32.8|453|60.1|71.5
-5 20.6|28.7 | 36.4 [ 50.3 | 69.0 | 84.5|27.0|37.3|47.3|65.4|90.4| 122 | 19.6|27.1 |34.4|47.6 |65.8|85.9)16.6|23.2|29.6 |40.3 |52.6 |60.9

cDS-4
&

CDS-7
&

CDS-9
&

g -10 18.5(26.0 | 33.0 | 45.6 | 60.9 | 73.2 (24.7 | 34.2 | 43.4|59.9 | 82.8 | 109 [ 17.8 | 24.7 | 31.3|43.3|61.0|75.9(14.920.7 | 26.3 | 35.5 | 45.5 | 50.7
8 -15 16.6 | 23.2| 29.6 | 40.4 | 53.1 | 62.3 [ 22.6 | 31.2 | 39.6 | 54.7 | 75.6 | 96.8 | 16.2 | 22.3 | 28.4 | 39.2 | 54.1 | 66.3 [ 13.2 | 18.4 | 23.2| 31.0 | 38.7 | 41.0
-20 14.8 1 20.7 | 26.2 | 356.5 | 45.8 | 51.9 [ 20.4 | 28.4 | 36.0 | 49.8 | 68.8 | 85.1 [ 14.5|20.2 | 25.6 | 35.4 | 47.6 | 57.2 [ 11.7 | 16.2| 20.4 | 26.8 | 32.2 | 32.8
-25 13.1(18.323.1|30.9|389|41.8(18.325.7|32.6|45.1|60.7|73.8(12918.1|23.0|31.5|41.4|486(10.3|14.2|17.7|22.8]|26.0 | 26.0
-30 11.5(16.0|20.1|26.6 |32.2 | 33.1(16.4|22.9|29.2|40.0|53.0|62.8(11.4|16.0|20.3|27.5|35.5|40.3(9.01|123|15.2|19.0|20.3|20.3
5 26.8 | 37.4 | 47.7 | 66.4 (92.4| 122 | 34.2 | 47.7 | 60.8 | 84.6 | 118 | 154 | 25.4 | 35.3 | 45.0 [ 62.7 | 87.2 | 119 | 22.0 | 30.7 [ 39.1 | 54.4 | 75.9 | 94.9
0 24.4134.0(43.4(60.4 (859|109 |31.6|43.9(56.0(78.0 109 | 142 |23.2|32.3 |41.1 (57.3|79.7| 108 | 20.0 | 27.8 | 35.5 | 49.4 | 67.6 | 83.5
~ -5 22.230.9(39.454.8 |76.8|96.6|29.0|40.3|51.5(71.6(99.7 | 135]21.1|29.4|37.5(52.2|72.6|96.4)18.0|25.1|32.1|44.5|59.7|726
‘7, -10 20.1|27.9|35.6|49.6 |68.2|84.8|26.5|36.9|47.1(65591.2| 122 |19.2|26.7 |34.0|47.3|67.6|85.8|16.1|22.6|28.8 |39.5|52.3|62.1
S -15 18.0 [ 25.1 | 32.1 | 44.6 | 60.1 | 73.6 [ 24.2 | 33.6 | 42.9 | 59.7 | 83.1 | 109 [ 17.3 | 24.1 | 30.8 | 42.8 | 60.3 | 75.8 | 14.4 | 20.1 | 25.5 | 34.7 | 45.3 | 52.2

-20 16.0 | 22.5 | 28.7 [ 39.4 | 52.5 [ 62.9 | 21.9 | 30.5 [ 39.0 | 54.2 | 76.4 | 96.6 | 15.6 | 21.7 | 27.7 | 38.6 | 53.3 | 66.3 [ 12.7 | 17.8 | 22.5 | 30.3 | 38.6 | 42.6
-25 14.219.9 | 25.3 [ 34.6 | 45.3 | 52.7 | 19.8 | 27.6 | 35.2 | 49.0 | 67.8 | 84.8 | 14.0 | 19.5| 24.8 | 34.6 | 46.8 | 57.3 [ 11.2| 15.6 | 19.7 | 26.1 | 32.3 | 33.8
-30 126 | 17.5|22.2 (30.0 | 38.4 (429 |17.7|24.8 | 31.7 | 44.1 | 59.7 | 73.6 | 12.4 | 17.4 | 22.2 | 30.5 | 40.7 | 48.8 [ 9.83 | 13.6 | 17.0 | 22.2| 26.2 | 26.5

* Use the correction factor for 38°C liquid temperature and the capacities at 5°C

U ) PERA i i A evaporator temperature to determine ARI standard capacity ratings.
. s RN o o o o o o o o o o o
L = . : T T Example: The capacity of a CDS-7 using R-407C, evaporator temperature of
CORRECTION FACTOR, CF LIQUID TEMPERATURE -25°C, 0.06 bar pressure drop across the valve and a liquid temperature of 10°C
407C 121 [147]1.13[ 100 1.05 ] 1.01 [ 0.97 [0.92 [ 0.88 [ 0.8 [ 0.79 | TS caual to (7:41x1.05)7.78 kilowatts.
410A 1.21 11.1711.13[1.09/1.05]1.01]0.97(0.92|0.87|0.83|0.78| These factors correct for net refrigerating effect and are based on an average
temperature of -15°C. However, they may be used for any evaporator tempera-
404A/507 127 |1.22]1.17/1.12)1.071.01/0.96 | 0.90 | 0.84 | 0.78 | 0.72 ture from -30°C to 5°C since the variation in the actual factors across this range
134a 1.21 {1.17(1.13|1.09(1.05|1.01]0.97 | 0.92 [ 0.88 | 0.84 | 0.79 | is insignificant.
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INDIVIDUAL CONTROL

Liquid Line to other Evaporators

> I >
External Equalizer
Evaporator
Y Distributor
External Equalizer
TEV
Evaporator CDS-7
Distributor
To Controller
TEV CDS-16
) —
To Condenser
< Y \7
Compressor <
Suction Line from other Evaporators
To Controller
CIRCUIT CONTROL
From Receiver Liquid Line to other Evaporators
> > >
Evaporator Evaporator Evaporator
ESX

TEV

To Controller

CDS-17

TEV

Suction Line from other Evaporators
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