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AWARNING - USER RESPONSIBILITY

Failure or improper selection or improper use of the products described herein or related items can cause death, personal injury and property damage.
This document and other information from Parker Hannifin Corporation, its subsidiaries and authorized distributors provide product or system options for further
investigation by users having technical expertise.

The user, through its own analysis and testing, is solely responsible for making the final selection of the system and components and assuring that all performance,
endurance, maintenance, safety and warning requirements of the application are met. The user must analyze all aspects of the application, follow applicable industry
standards, and follow the information concerning the product in the current product catalog and in any other materials provided from Parker or its subsidiaries or
authorized distributors.

To the extent that Parker or its subsidiaries or authorized distributors provide component or system options based upon data or specifications provided by the user, the
user is responsible for determining that such data and specifications are suitable and sufficient for all applications and reasonably foreseeable uses of the components
or systems.

For safety information see the Safety Guide at www.parker.com/safety or call 1-800-CParker.

OFFER OF SALE

The items described in this document are hereby offered for sale by Parker Hannifin Corporation, its subsidiaries or its authorized distributors. This offer and its
acceptance are governed by the provisions stated in the detailed “Offer of Sale” elsewhere in this document or available at www.parker.com.

FOR USE ON REFRIGERATION and/or AIR CONDITIONING SYSTEMS ONLY

For more information about our products visit us at www.sporlan.com.
Bulletin 100-40, December 2024 supersedes Bulletin 100-40 April 2018 and all prior publications.



The Sporlan CDS family represents a line of electronically
controlled step motor valves, designed to contribute minimal
pressure drop to the system. In addition to their traditional
application as Electric Evaporator Pressure Regulators, CDS
valves can also be applied as Heat Reclaim, Head Pressure
Control or Liquid Line Differential valves. By providing
synchronized signals to the step motor, discrete angular
movements are translated through a Digital Linear Actuator
(DLA) into precise linear positioning of the valve piston.
The balanced pistons and ports are uniquely characterized,
providing superb flow resolution and performance across
a range of applications and operating conditions. The CDS
valves interface easily with microprocessor based controllers,
including Sporlan supplied controllers.

FEATURES AND BENEFITS

* Step motor operated for precise control

¢ High resolution drive assembly

e Solenoid tight seating

e Corrosion resistant materials used throughout
¢ Field proven reliability

e Low power consumption (4 watts or less)
 Balanced port designs

e Compatible with most A1, A2L, and A2 refrigerants
and oils, in addition to subcritical CO,

e Self lubricating materials used for long life
 High linear force output

THE VALVES

Sporlan CDS valves are available in two styles - the CDS-2,
CDS-4 and CDS-7 provide 2500 steps of resolution, while the
larger CDS-9 and CDS-17 provide 6386 steps of resolution.
12 VDC step motors coupled to an integral gear reduction
system give the valves unparalleled accuracy and repeatability
over the entire operating range. Capable of tremendous versa-
tility, CDS valves can be used to replace a variety of mechani-
cal and solenoid valves throughout typical refrigeration and
air conditioning systems, where low pressure drop and precise
refrigerant flow control are desired. And because the valves
are powered by an external controller, no pilot lines or high
to low side bleeds are required. The tables found at the back
of this bulletin show actual capacity at specific conditions
representative of several typical applications.

CDS valves have years of proven field performance, but also
offer excellent serviceability. A simple cartridge design permits
all moving parts to be replaced as a unit, leaving the valve body
in the line. The CDS-2, CDS-4 and CDS-7 also offer a remov-
able cable, which reduces damage potential during brazing,
and eliminates rewiring when servicing the motor cartridge.
Caution: The CDS-9 and CDS-17 feature a hermetic cable, and
no attempt should be made to remove the cable.
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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 port. The two-phase motor is driven in bipolar mode. Two
discrete sets of motor windings are powered in sequence to
rotate the rotor 3.6 degrees per step. Polarity of the drive
signal reverses for each step. The sequencing is accomplished
electronically through a bipolar drive circuit, an example of
which is shown in Figure 1. Further exploration of this drive
circuit and alternatives is beyond the scope of this bulletin.

__3 Motor __3
= PR Emitter
E I g § +1V 2 Base
Q1 Q2 a5 a6
Collector

Figure 1 13 g 7 a8

Table 1
BIPOLAR DRIVE SEQUENCE
4 STEP BLACK WHITE RED GREEN
E 1 12 volts 0 volts 12 volts 0 volts
o 2 0 volts 12 volts 12 volts 0 volts
3 0 volts 12 volts 0 volts 12 volts g
l 4 12 volts 0 volts 0 volts 12 volts 3
1 12 volts 0 volts 12 volts 0 volts (&)

CDS-2, -4 and -7 valves have 2500 steps and CDS-9,and -17
have 6386 steps. See specifications for valve stroke and reso-
lution. Phase resistance for the CDS-2, -4 and -7 are different
(100 ohms) from the larger valves (75 ohms).
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The CDS-9 and -17 are supplied with a hermetic cable connec-
tion. CAUTION: No attempt should be made to remove the
hermetic cable. The CDS-2, -4 and -7 are supplied with a
removable cable. All external parts of the valve are brass,
copper or stainless steel, and meet or exceed ASTM standard
B-117 for corrosion resistance.

Although 20 feet is the standard cable length, the leads can
be supplied from 10 feet (3 meters) up to 40 feet (12 meters)
to suit specific customer requirements. If a valve must be
installed more than 40 feet from the controller, a short lead
wire must be used with an extension of heavier (14-gauge)
wire, due to voltage drop considerations. Unless otherwise
specified, the terminal end of the wires will be supplied
stripped and tinned.

Total power consumption is less than 4 watts when oper-
ating a rate of 200 steps per second with standard L/R drive
circuitry. Faster step rates up to 400 steps per second may be
obtained with properly configured current limited chopper
drives. Refer to the motor specifications or contact Sporlan
for more information.

The CDS-2 through the CDS-9 valves have a maximum rated
pressure of 700 PSIG (48 bar), while the CDS-17 has an MRP
of 650 PSIG (44 bar). Allowable ambient temperatures are
-50°F to 140°F (-45°C to 60°C), while fluid temperatures up
to 240°F (115°C) are acceptable.

APPLICATION

The CDS valves are designed for precise and energy efficient
control of evaporator temperatures, in addition to modulating
temperature control of reclaim condensers, head pressure or
liquid line differential control, and other applications where
low pressure drop contribution is desirable. Modulation
around a set point is obtained by regulating refrigerant flow in
response to signals generated by an electronic controller and
sensor combination.

Sporlan is not responsible for system design, for any damage
arising from faulty system design, or for misapplication of its
products. 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 application.

It is the responsibility of the controller manufacturer to
provide suitable drive circuitry and power supply. Sporlan
will assist where necessary, but accepts no liability for
improper control of the valve. Careful consideration should
be given to the interaction between the valve controller and
system controller (if independent), to ensure proper behavior
in all system conditions. Control strategy is a critical factor in
determining valve duty cycle and control capability.

Power should be removed from the valve when not actively
stepping. It is recommended to apply power for 25 ms prior
and subsequent to stepping, and to pause 25 ms before
reversing direction.

Conventional initialization routines, which include over-
driving the motor closed to ascertain the zero step position,
are acceptable. Overdriving open is not recommended. When
properly controlled, Sporlan CDS valves should not lose
steps, and therefore it is not recommended to perform a full
initialization every time the valve is closed. It is however,
reasonable to reinitialize the valve once per day using 10%
of the valve’s steps. This reinitialization often occurs during
a system defrost or other time when the valve is fully closed.

SELECTION EXAMPLE - SUCTION (TONS)

Refrigerant: R-404A

Liquid Temperature: 80°F
Evaporator Temperature: 20°F
Evaporator Capacity: 4 Tons

To select a valve for these system conditions, look at the
suction capacity tables, and locate the set of columns appli-
cable to R-404A. To apply a valve with minimal pressure
drop, the 0.5 PSI column should be used. Adjust for the liquid
temperature by multiplying the appropriate correction factor
(shown at the bottom of the page) to each capacity value. For
an evaporator capacity of 4 tons at 20°F, a CDS-17 with a
capacity of 6.2* 0.87=5.39 tons would be required. A more
economical approach would be to select a CDS-9 at 1 PSI
drop, which has a capacity of 4.82 * 0.87 = 4.19 tons. To
extend the example, if a 3 PSI drop could be tolerated, the best
cost solution would be to select a CDS-7 with a capacity of
5.38 * 0.87 = 4.68 tons.

ORDERING INSTRUCTIONS/NOMENCLATURE

cos T B o Qow ol x B s J owi

Inlet
Valve Pressure Valve Fitting Fitting
Family Tap Model Size Type
(Optional)

*CDS-2, CDS-4, CDS-7, CDS-9 and CDS-17 are straight through valves.

Stripped and Tinned Connection
Cable Cable Ends for
Length (Custom Connectors CDS -2, -4, -7

Available)



SPECIFICATIONS

Motor Type
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Valves Valves

2 phase, bipolar wet motor

CDS-17

Compatible Refrigerant

All common HCFC and HFC refrigerants including R-410A and subcritical R-744

Compatible Qils

All common Mineral, Polyolester and Alkybenzene oils

Supply Voltage* 12VDC-5% +10% (measured at the valve leads)
Cable Type IP67 Removable (M12) Hermetic
Phase Resistance 100 ochms + 10% 75 ohms + 10%
Phase Inductance 43 MHz + 20% 62 MHz + 20%
Nominal Current* 120 ma / winding 160 ma / winding
Holding Current Evaluate to avoid step loss or damage to the valve**
Power Input* 2.8 watts | 3.8 watts
Recommended Step Rate 200/ second (L/R), up to 400/ second (properly configured current chopper)
Number of Steps 2500 6386
Full Motor Transit Time* 12.5 seconds 32 seconds
Resolution .00012 inches (.003 mm) / step .000078 inches (.002 mm) / step
Total Stroke 0.297 inches 0.500 inches
MRP 700 psig (48 bar) 700 psig (48 bar) | 650 psig ( 45 bar)

Max. Internal Leakage

400 cc/min at 100 psid (6.9 bar), dry air

Max. External Leakage

.10 oz/yr @ 300 psig (2.8 grams/yr @ 20 bar)

Ambient Temp. Range

-50°F to 140°F (-45°C to 60°C)

Refrigerant Temp. Range

-50°F to 240°F (-45°C to 116°C)

Agency Certification

cUR (SA5460), RoHS, REACH

Materials of Construction

Brass, copper, stainless steel, synthetic seals

*Specifications based upon L/R driver.

**Contact Sporlan Application Engineering for qualification testing details.

REFERENCE DIMENSIONS - Inches (mm)

CDS-2, -4 Available Fittings

1/2" ODF

5/8" ODF

7/8" ODF

1/4" SAE
(Optional)

CDS-7 Available Fittings
5/8" ODF
7/8" ODF
1-1/8” ODF
1-3/8” ODF

1.375" (35) HEX

— 1.eo"ﬁ 1/4" SAE
328472)' ' & (Optional)

+ W

69" (18)
]

7.25" (184)

7

7.25" (184)

1.50"
(38)

i B
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REFERENCE DIMENSIONS - Inches (mm)

CDS-9 - — CDS-17 Available Fittings Ly
Available Fittings — —
" 1-3/8" ODF 9.88" (251)
5/8" ODF
" 1-5/8" ODF 9.88" (251)
1/8" ODF 2-1/8" ODF 10.62" (270)
1-1/8" ODF -
1-3/8" ODF
" 5.61"
: 5.27" 1/4" SAE
oo i
=160 (TR
@) & ~— 1,375 (35) HEX & & = L (=S
j_"_'_ _"_' P(fLAN ____ T -_-+-_--
0.69" (18) * X
} Sm— AL
FLOW >
FLOW >
190t [ TTg
(48) =
CORRECTION FACTORS - SUCTION & DISCHARGE
| | e perd - - ] d 0 d e
i 0° 10° 20° 30° 40° 50° 60° 70° 80° 90° 100°
Correction Factor, CF Liquid Temperature
R-22 1.22 1.18 1.15 1.1 1.07 1.04 1.0 0.96 0.92 0.88 0.84
R-134a 1.27 1.22 1.18 1.14 1.09 1.05 1.0 0.95 0.91 0.86 0.81
R-404A 1.34 1.29 1.23 1.17 1.12 1.06 1.0 0.94 0.88 0.81 0.74
R-407A 1.28 1.23 1.19 1.14 1.10 1.05 1.0 0.95 0.90 0.85 0.79
R-407C 1.26 1.22 1.18 1.13 1.09 1.05 1.0 0.95 0.91 0.86 0.81
R-410A 1.26 1.22 1.18 1.13 1.09 1.05 1.0 0.95 0.90 0.85 0.80
R-422D 1.34 1.29 1.23 1.17 1.12 1.06 1.0 0.94 0.88 0.81 0.75
R-507A 1.35 1.29 1.24 1.18 1.12 1.06 1.0 0.94 0.87 0.81 0.74
R-744 1.09 1.05 1.0 0.95 0.90 - - - - - -
CORRECTION FACTORS - LIQUID
| | perd ] d 0 d e
RA 0° 10° 20° 30° 40° 50° 60° 70° 80° 90° 100°
Correction Factor, CF Liquid Temperature
R-22 1.27 1.22 1.18 1.14 1.09 1.05 1.0 0.95 0.91 0.86 0.81
R-134a 1.32 1.27 1.21 1.16 1.11 1.05 1.0 0.95 0.89 0.84 0.78
R-404A 1.41 1.35 1.28 1.21 1.14 1.07 1.0 0.93 0.86 0.78 0.70
R-407A 1.34 1.29 1.23 1.17 1.12 1.06 1.0 0.94 0.88 0.82 0.76
R-407C 1.32 1.27 1.22 1.16 1.11 1.05 1.0 0.94 0.89 0.83 0.77
R-410A 1.33 1.28 1.22 1.17 1.11 1.06 1.0 0.94 0.88 0.82 0.76
R-422D 1.41 1.34 1.27 1.21 1.14 1.07 1.0 0.93 0.86 0.79 0.71
R-507A 1.42 1.35 1.28 1.21 1.14 1.07 1.0 0.93 0.85 0.78 0.70
R-744 1.12 1.06 1.0 0.94 0.88 - - - - - -

Capacity based upon 60°F liquid. Reference page 14 for liquid temperature correction factors.

* R-744 capacity based upon 20°F liquid.
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FLOW CAPACITY - LIQUID (TONS)

40 0 -40

)
40 0 -40 &0 0 -40 40 0 -40 40 0 -40

0.5 3.37 3.21 3.04 1.24 6.91 6.53 19.0 18.1 171 | 28.9 | 27.6 | 26.1 52.2 498 | 471
1 47 449 | 424 10.2 9.70 9.17 | 26.2 25.0 23.6 | 402 | 383 | 36.2 7.1 69.3 | 655
3 8.41 8.02 1.58 18.3 25.7 338 | 46.1 440 415 | 7.2 | 67.9 | 641 129 123 116
5 11.7 11.2 10.6 25.7 24.6 232 | 63.7 60.8 57.5 | 98.9 | 943 | 89%.1 180 1m 162
10 15.4 14.7 13.9 33.8 32.3 305 | 828 79.0 14.7 129 123 116 235 224 2N
0.5 5.01 4.92 - 10.77 | 10.57 - 2821 | 27.69 - 434 | 42.25 - T1.19 | 76.26 -
1 7.00 6.87 - 15.12 | 14.84 - 39.03 | 38.61 - 59.80 | 58.70 - 108.13 | 106.14 -
11.9 1.7 - 25.9 - - 65.3 64.1 - 100.7 | 98.90 - 182.6 | 179.2 -
15.2 14.9 - 33.2 32.6- - 82.9 81.4 - 128.3 | 126.0 - 233.0 | 228.7 -
10 21.2 20.8 - 46.6 45.8 - 1147 | 112.6 - 178.3 | 175.0 - 3243 | 3183 -
0.5 3.24 3.00 2.75 6.97 6.46 5.92 18.2 16.9 155 | 27.8 | 258 | 23.6 50.2 46.5 | 42.6
1 4.53 4.19 3.84 9.78 9.06 8.31 25.2 23.4 214 | 387 | 358 | 32.8 69.9 648 | 5%.4
3 8.09 1.49 6.87 17.6 163 150 | 443 41.0 37.6 | 684 | 63.4 | 58.1 124 115 105
5 113 10.5 9.59 24.8 22.9 21.0 | 613 56.8 52.0 | 95.1 88.1 | 80.7 173 160 147
10 14.8 13.7 12.6 32.6 30.2 21.6 19.7 73.8 67.6 124 115 105 226 209 192
0.5 2.46 2.27 2.05 5.30 4.87 4.40 13.9 128 1.6 | 21.2 | 195 | 17.6 38.2 352 | 31.8
1 3.44 3.17 2.86 1.4 6.84 6.18 19.2 17.7 160 | 29.4 | 27.1 | 245 53.2 49.0 | 443
RG4S 3 6.15 5.66 5.12 13.4 12.3 1.1 33.8 311 28.1 | 521 479 | 433 94.5 87.0 78.6
8.59 M 1.15 18.8 17.3 15.6 | 46.7 43.0 388 | 724 | 66.6 | 60.2 132 121 109
10 1.3 104 | 9.36 24.7 22.8 20.6 | 60.7 55.9 50.5 | 944 | 86.9 | 785 172 158 143
0.5 3.10 2.90 2.68 6.66 6.24 5.76 17.4 163 150 | 26.6 | 244 | 23.0 | 48.0 450 | 416
1 4.33 4.05 3.74 9.35 8.76 8.09 | 24.1 22.6 209 | 370 | 346 | 32.0 66.9 62.6 57.8
R407 A 3 1.73 1.24 6.69 16.9 15.8 146 | 424 39.7 56.6 | 65.5 | 61.3 | 56.6 119 m 103
5 10.8 10.1 9.34 23.7 22.2 20.5 58.7 54.9 78.7 | 91.0 | 852 | 787 165 155 143
10 14.1 13.2 12.2 311 29.1 269 | 76.2 7.4 103 119 111 103 216 202 187
0.5 3.3 3.1 - 12 6.7 - 18.8 17.6 - 286 | 26.9 - 51.7 48.5 -
1 4.7 hb - 10.1 9.5 - 26.0 244 - 398 | 374 - 72.0 67.6 -
1.9 14 - 17.2 16.2 - 43.4 40.8 - 67.0 | 62.9 - 121.5 | 141 -
10.1 9.5 - 221 20.8 - 55.2 51.8 - 85.4 | 80.2 - 155.0 | 145.6 -
10 14.1 133 - 311 29.2 - 76.3 71.6 - 118.6 | 1114 - 215.8 | 202.6 -
0.5 4.16 4.02 = 8.94 8.64 = 23.41 | 22.62 = 35.72 | 34.51 = 64.48 | 62.30 =
1 5.81 5.61 = 12.55 | 1213 = 32.39 | 31.29 = 49.63 | 47.95 = 89.74 | 86.71 =
3 9.86 9.53 = 21.48 | 20.76 = 54.17 | 52.34 = 83.58 | 80.75 = 151.55 | 146.43 =
5 12.6 12.2 = 27.6 26.7 = 68.8 66.5 = 106.5 | 102.9 = 193.4 | 186.8 =
10 17.6 17.0 = 38.7 3.4 = 95.2 92.0 = 148.0 | 143.0 = 269.1 | 260.0 =
0.5 3.1 2.8 - 6.6 6.1 - 17.2 15.9 - 262 | 242 - 473 43.7 -
1 43 3.9 - 9.2 8.5 - 23.7 21.9 - 36.4 | 336 - 65.8 60.8 -
12 6.7 - 15.8 14.6 - 39.7 36.7 - 61.3 | 56.6 - 111.2 | 102.7 -
9.3 8.6 - 20.2 18.7 - 50.4 46.6 - 78.1 72.2 - 1418 | 1311 -
10 12.9 12.0 - 28.4 26.3 - 69.8 64.5 - 108.5 | 100.3 - 197.4 | 182.4 -
0.5 3.1 2.9 = 6.7 6.2 = 17.4 16.1 = 26,6 | 24.6 = 48.0 44.5 =
1 43 4.0 = 9.4 8.7 = 24.1 22.3 = 37.0 | 342 = 66.8 61.9 =
3 13 6.8 = 16.0 14.8 = 40.3 3.4 = 62.2 | 57.6 = 112.9 | 1045 =
5 9.4 8.7 = 20.6 19.0 = 51.2 474 = 793 | 735 = 1440 | 133.4 =
10 13.1 12.2 = 28.9 26.7 = 70.8 65.6 = 110.2 | 102.1 = 200.4 | 185.7 =

Capacities based upon 60°F liquid and 25°F superheated vapor. Reference page 14 for liquid temperature correction factors.
* R-744 capacities based upon 20°F liquid and 25°F superheat.
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FLOW CAPACITY - SUCTION (TONS)

40 20 0 -20 -40 40 20 0 -20 -40 40 20 0 -20 -40
0.5 0.53 0.43 0.35 0.28 0.22 1.10 0.9 0.73 0.58 0.45 3.12 2.59 21 1.69 1.33
1 0.73 0.61 0.49 0.39 0.31 1.54 1.27 1.03 0.82 0.63 4.31 3.58 2.93 2.34 1.84
3 1.25 1.03 0.84 0.65 0.49 2.64 2.18 1.76 1.37 1.02 1.22 5.99 4.89 3.72 2.69
1.59 1.32 1.07 0.82 0.61 3.39 2.19 2.23 1.70 1.22 9.17 7.61 6.04 4.48 3.07
10 2.28 1.84 1.45 1.09 0.76 4.78 3.82 2.95 2.15 1.41 13.0 10.2 1.62 5.21 3.15
0.5 0.82 0.68 0.56 0.45 - 1.7 1.42 1.17 0.94 - 4.84 4.07 3.37 2.74
1 1.14 0.95 0.79 0.63 - 2.39 2.00 1.64 1.32 - 6.70 5.63 4.67 3.79
1.93 1.62 1.33 1.08 - 4.10 3.42 2.81 2.27 - 11.20 | 9.42 7.80 6.34
2.47 2.07 1.7 1.37 - 5.26 4.40 3.61 2.87 - 1423 | 11.97 | 991 7.84
10 3.46 2.97 2.39 1.87 - 7.39 6.24 4.99 3.84 - 19.68 | 17.13 | 13.46 | 10.07
0.5 0.42 0.34 0.26 0.20 0.15 0.88 0.70 0.55 0.42 0.31 2.51 2.02 1.59 1.22 0.92
1 0.59 0.47 0.37 0.28 0.20 1.23 0.98 0.77 0.58 0.41 3.47 2.19 2.20 1.69 1.10
3 1.00 0.79 0.61 0.45 0.31 2.1 1.67 1.26 0.91 0.61 5.81 4.57 3.40 2.36 1.44
5 1.29 1.01 0.76 0.54 0.36 2.70 2.09 1.55 1.07 0.65 7.38 5.60 4.01 2.58 1.44
10 1.76 1.35 0.98 0.66 0.38 3.62 2.1 1.89 1.16 0.65 9.53 6.82 4.36 2.58 1.44
0.5 0.48 0.39 0.31 0.24 0.19 1.01 0.82 0.65 0.51 0.39 2.85 2.33 1.87 1.47 1.13
1 0.67 0.55 0.44 0.34 0.26 1.42 1.15 0.92 0.7 0.54 3.94 3.22 2.58 2.03 1.56
R4OLA 3 1.14 0.93 0.74 0.58 0.43 2.43 1.97 1.57 1.21 0.89 6.60 5.38 4.32 3.31 2.37
5 1.46 1.19 0.96 0.73 0.53 3.12 2.53 2.00 1.51 1.08 8.38 6.84 5.47 4.03 2.77
10 2.12 1.68 1.30 0.97 0.68 445 3.51 2.68 1.95 1.30 12.2 9.5 7.03 4.86 2.95
0.5 0.51 0.41 0.32 0.25 0.19 1.06 0.85 0.67 0.52 0.39 3.00 2.44 1.94 1.52 1.16
1 0.7 0.57 0.45 0.35 0.27 1.48 1.20 0.95 0.73 0.55 4.15 3.37 2.69 2.10 1.60
R4OTA 3 1.20 0.97 0.77 0.58 0.42 2.54 2.05 1.62 1.22 0.87 6.93 5.64 4.50 3.29 2.21
1.53 1.26 0.98 0.73 0.52 3.26 1.65 2.04 1.50 1.03 8.81 1.2 5.50 3.93 2.53
10 2.19 1.73 1.32 0.96 0.64 4.59 3.58 2.68 1.87 1.14 12.5 9.5 6.87 443 2.55
0.5 0.53 0.43 0.35 0.27 - 1.1 0.9 0.72 0.57 - 3.16 2.59 2.09 1.65
1 0.74 0.61 0.49 0.38 - 1.56 1.27 1.02 0.80 - 4.37 3.58 2.89 2.28
1.26 1.03 0.82 0.64 - 2.68 2.18 1.74 1.33 - 1.32 6.00 4.83 3.64
5 1.62 1.32 1.05 0.80 - 3.44 2.80 221 1.66 - 9.29 7.62 5.99 4.39
10 3.32 1.85 1.43 1.06 - 4.87 3.84 2.93 21 - 13.29 | 1031 7.62 5.16
0.5 0.69 0.58 0.47 0.38 > 1.45 1.20 0.98 0.78 = 411 3.43 2.82 2.27
1 0.97 0.80 0.66 0.53 > 2.04 1.69 1.38 1.10 = 5.68 4.75 3.90 3.15
3 1.64 1.37 1.12 0.90 > 3.49 2.89 2.35 1.88 - 9.51 1.94 6.52 5.26
2.10 (%75 1.43 1.13 > 4.48 3N 3.02 2.37 = 12.08 | 10.08 | 8.29 6.42
10 2.94 2.50 1.99 1.54 = 6.28 5.23 4.13 3.13 = 16.71 | 1426 | 11.05 | 8.08
0.5 0.47 0.38 0.30 0.23 - 0.97 0.78 0.62 0.48 - 2.7 2.25 1.79 1.40
1 0.65 0.53 0.42 0.32 - 1.37 1.10 0.87 0.67 - 3.83 n 2.48 1.94
3 1.10 0.89 0.7 0.54 - 2.34 1.89 1.48 1.1 - 6.40 5.20 4.08 3.01
5 1.41 1.15 0.89 0.67 - 3.01 2.42 1.86 1.37 - 8.13 6.63 5.00 3.56
10 2.01 1.58 1.20 0.87 - 4.20 3.26 2.43 1.69 - 11.35 | 8.62 6.16 3.93
0.5 0.48 0.39 0.31 0.24 s 1.01 0.81 0.64 0.50 = 2.85 2.32 1.85 1.45
1 0.67 0.54 0.43 0.34 = 1.41 1.14 0.90 0.70 = 3.95 321 2.56 2.01
3 1.14 0.92 0.73 0.56 > 2.42 1.95 1.54 1.16 = 6.60 5.37 4.29 3.14
5 1.46 1.20 0.93 0.70 = 3.10 2.51 1.94 1.43 = 8.39 6.90 5.23 3.75
10 2.08 1.64 1.25 0.9 = 4.35 3.39 2.54 1.79 = 11.81 | 9.02 6.51 4.22

Capacities based upon 60°F liquid and 25°F superheated vapor. Reference page 14 for liquid temperature correction factors.
* R-744 capacities based upon 20°F liquid and 25°F superheat.
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FLOW CAPACITY - SUCTION (TONS) continued

40 20 0 -20 -40 40 20 0 -20 -40
0.5 4.65 3.85 3.14 2.51 1.96 8.31 6.88 5.6 447 3.49
1 .46 5.35 4.36 3.48 2.72 11.6 9.57 1.79 6.22 4.85
3 10.9 9.01 1.34 5.64 4.17 19.5 16.2 13.2 10.2 7.50
13.9 175 9.17 6.96 4.98 24.9 20.6 16.6 12.5 8.88
10 19.7 15.7 12.1 8.71 5.60 35.6 283 21.6 15.5 9.77
0.5 1.21 6.06 5.00 4.06 - 12.90 10.82 8.93 1.23 -
1 10.02 8.42 6.95 5.64 - 17.95 15.06 12.43 10.06 -
16.88 14.17 1N 9.49 - 30.31 25.43 20.98 16.99 -
21.51 18.06 14.92 11.85 - 38.68 32.44 26.77 21.41 -
10 29.68 25.78 20.54 15.75 - 53.83 46.61 37.05 28.28 -
0.5 4473 2.99 2.35 1.81 1.35 6.67 5.34 4.19 3.2 2.40
1 5.19 4.16 3.27 2.51 1.69 9.28 7.43 5.83 4.48 3.04
3 8.74 6.89 5.20 3.73 2.45 15.7 12.5 9.37 6.68 4.34
5 11.2 8.9 6.33 4.33 2.56 20.1 15.5 1.3 7.69 447
10 14.9 11.0 7.60 4.58 2.56 26.7 19.7 13.4 7.99 2.97
0.5 4.26 3.47 2.71 217 1.67 1.62 6.20 4.95 3.88 2.97
1 5.91 4.82 3.85 3.02 2.31 10.6 8.62 6.89 5.40 413
RLOLA 3 9.96 8.1 6.49 4.99 3.64 17.9 14.6 11.6 9.02 6.57
5 12.7 10.3 8.27 6.20 441 22.8 18.6 14.9 11.2 7.90
10 18.4 14.5 11.0 7.93 5.20 33.2 26.1 19.7 141 9.13
0.5 447 3.62 2.89 2.25 il 7.99 6.47 5.15 4.01 3.04
1 6.21 5.03 401 3.12 2.37 1.1 9.01 1.17 5.57 4.23
RLOTA 3 10.5 8.48 6.75 5.01 3.56 18.8 15.2 12.1 9.05 6.40
13.3 10.9 8.39 6.15 4.19 24.0 19.8 15.1 11.0 7.45
10 18.9 14.7 10.9 7.56 4.52 34.2 26.5 19.6 13.4 1.9
0.5 4.1 2.59 2.09 1.65 - 8.43 6.88 5.53 4.35 -
1 6.55 3.58 2.89 2.28 - 11.73 9.58 7.69 6.05 -
11.03 6.00 4.83 3.64 - 19.83 16.18 12.99 9.94 -
5 14.03 7.62 5.99 4.39 - 25.27 20.64 16.42 12.25 -
10 20.09 10.31 7.62 5.16 - 36.30 28.51 21.52 15.23 -
0.5 6.13 511 4.19 9191 > 10.96 9.12 7.47 6.00 =
1 8.51 7.09 5.81 4.68 > 15.25 12.69 10.40 8.36 =
3 14.34 11.94 9.79 7.88 > 25.75 21.44 17.56 14.11 -
18.27 15.22 12.48 9.76 = 32.85 21.35 22.40 17.61 =
10 25.38 21.57 16.98 12.80 = 45.78 38.97 30.58 22.94 =
0.5 4.12 3.34 2.66 2.07 - 1.37 5.96 4.74 3.69 -
1 5.73 4.64 3.69 2.88 - 10.26 8.30 6.60 5.14 -
3 9.64 7.81 6.13 4.59 - 17.32 14.02 11.09 8.28 -
5 12.29 10.00 7.65 5.61 - 22.10 18.08 13.80 10.06 -
10 17.29 13.38 9.90 6.80 - 31.19 24.05 17.70 12.00 -
0.5 4.25 3.45 2.75 2.15 > 7.60 6.16 491 3.83 =
1 5.91 4.79 3.82 2.98 = 10.58 8.58 6.83 5.33 =
3 9.95 8.07 6.43 4.79 > 17.87 14.48 11.53 8.64 =
5 12.68 10.38 1.97 5.87 = 22.80 11.53 14.38 10.54 =
10 17.94 13.94 10.39 7.21 = 32.38 8.64 18.59 12.71 =

Capacities based upon 60°F liquid and 25°F superheated vapor. Reference page 14 for liquid temperature correction factors.
* R-744 capacities based upon 20°F liquid and 25°F superheat.
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FLOW CAPACITY - DISCHARGE (TONS)

| es2 | cosk | cs7 |  eos9 | cpstr |

' Evap Temp (F°) Evap Temp (F°) Evap Temp (F°) Evap Temp (F°) Evap Temp (F°)
40 0 -40 40 0 -40 40 0 -40 40 0 -40 40 0 -40
0.5 0.74 0.69 0.63 1.56 1.45 1.32 4.36 4.05 3.7 6.52 6.07 5.55 1.7 10.9 9.94
1 1.04 0.96 0.88 2.19 2.04 1.86 6.03 5.61 5.14 9.07 8.44 1.72 16.3 15.1 138
1.77 1.64 1.50 3.76 3.5 3.20 10.1 9.43 8.63 15.3 14.3 13.1 217.6 25.7 23.5
2.27 2.11 1.93 | 485 | 4.51 412 12.9 12.0 11.0 19.6 18.3 16.7 | 353 | 329 | 30.
10 3.20 298 | 2.72 6.88 | 6.40 5.85 18.0 16.8 15.4 21.5 25.6 234 | 497 | 462 | 423

0.5 1.1 1.05 - 234 | 2.20 - 6.55 | 6.16 - 9.80 [ 9.21 - 17.55 | 16.49

1 1.56 | 1.46 - 3.29 | 3.08 - 9.07 | 8.52 - 13.63 | 12.80 - 2444 | 22.96

2.65 | 2.49 - 5.64 | 529 - 15.20 | 14.29 - 23.00 | 21.61 - 41.38 | 38.87

3.40 | 319 - 726 | 6.81 - 19.35 [ 18.19 - 29.38 | 27.60 - 52.92 | 49.71

10 477 | 448 - 10.26 | 9.62 - 26.93 | 25.32 - 41.06 | 38.58 - 74.09 | 69.59
0.5 0.64 | 059 | 053 | 1.34 | 1.23 | 1.1 3.76 | 3.46 | 312 | 5.62 | 5.16 | 466 | 10.1 9.24 | 8.34
1 089 | 082 | 074 | 1.88 | 1.73 | 156 | 521 | 479 | 432 | 783 | 719 | 6.49 | 140 [ 129 | 11.6

153 | 1.40 | 1.26 | 325 [ 298 | 2.69 | 878 | 806 | 728 | 133 | 122 [ 11.0 | 23.9 | 21.9 | 198
197 | 1.80 | 1.63 | 419 [ 385 | 3.47 | 11.2 | 103 | 930 | 17.0 | 15.6 | 141 | 30.6 | 28.1 | 254
10 279 | 2.5 | 231 5.99 | 549 | 496 | 158 | 145 | 13.1 [ 240 | 220 | 19.9 | 433 | 398 | 359
0.5 0.69 | 0.63 | 057 | 1.46 | 1.34 | 119 | 406 | 3.7 331 | 608 [ 556 | 497 | 109 [ 9.97 | 89

1 097 | 0.89 | 079 | 2.05 | 1.88 | 1.68 | 562 | 513 | 459 | 846 | 774 | 691 15.2 | 13.9 | 124

RLOLA 3 1.65 | 1.51 135 | 353 | 323 | 288 | 943 | 8.62 | 7.70 | 143 | 13.1 1.7 | 258 | 235 | 21.0

212 | 194 | 173 | 455 | 416 | 3.1 120 | 11.0 | 982 | 183 | 167 | 149 [ 33.0 | 30.2 | 26.9

10 299 | 274 | 244 | 645 | 590 | 526 | 168 | 153 | 13.7 | 257 | 235 | 20.9 | 463 | 424 | 378

0.5 0.74 | 0.69 [ 0.62 | 1.56 | 1.44 | 130 | 436 | 402 | 3.64 | 654 | 6.03 | 545 [ 11.7 | 108 | 9.76

1 1.04 | 0.96 | 087 | 220 [ 203 | 1.83 | 6.04 | 557 | 504 | 9.09 | 838 [ 758 | 163 | 15.0 [ 13.6

R4OTA 3 177 | 1.63 | 1.48 | 3.78 [ 3.48 [ 3.15 | 10.1 9.36 | 8.46 | 154 | 142 | 128 | 27.7 | 255 | 23.
228 | 210 | 1.90 | 487 | 449 | 406 | 129 | 11.9 [ 108 [ 19.7 | 181 164 | 354 | 327 | 29.5
10 321 | 296 | 268 | 691 | 637 | 575 | 18.1 16.7 | 15.1 27,6 | 254 | 230 | 49.8 | 459 | 415

0.5 082 | 0.75 - 1.72 | 1.58 - 478 | 4.42 - 116 | 6.62 - 12.84 | 11.85
1 114 | 1.05 - 241 | 2.23 - 6.62 | 6.1 - 9.96 [ 9.20 - 17.88 | 16.51
194 | 1.79 - 414 | 3.83 - 11.11 | 10.26 - 16.83 | 15.54 - 30.30 | 27.98

249 | 230 - 534 | 4.93 - 14.15 | 13.07 - 21.52 | 19.87 - 38.79 | 35.82

10 3.51 3.24 - 756 | 6.98 - 19.74 | 18.23 - 30.15 | 27.84 - S4.44 | 50.27
0.5 0.98 | 0.92 ® 206 | 1.93 = 5.74 | 5.38 = 8.60 | 8.06 = 15.41 | 14.43
1 137 | 1.28 ® 289 | 27 = 7.95 | 7.45 = 11.96 | 11.20 = 21.46 | 20.10
233 | 218 ® 496 | 4.bb = 13.33 | 12.49 = 20.19 | 18.92 = 36.34 | 34.04

299 | 2.80 ® 6.39 | 598 = 16.98 | 15.91 = 25.80 | 24.17 = 46.49 | 43.54

10 420 | 3.93 ® 9.03 | 8.45 = 23.64 | 22.16 = 36.08 | 33.80 = 65.13 [ 61.01
0.5 0.74 | 0.68 - 1.56 | 1.43 - 435 [ 3.98 - 6.52 | 5.96 - 11.68 | 10.68
1 1.04 | 0.95 - 219 | 2.01 - 6.02 | 5.51 - 9.06 | 829 - 16.27 | 14.88
177 | 1.62 - 3.77 | 345 - 1011 | 9.25 - 15.32 | 14.02 - 21.58 | 25.23

2.27 | 2.08 - 486 | 445 - 12.89 | 11.79 - 19.60 | 17.93 - 35.32 | 32.32

10 320 | 293 - 6.89 | 6.31 - 18.00 | 16.47 - 27.48 | 25.15 - 49.63 | 45.41
0.5 0.79 | 0.72 ® 1.66 | 1.52 = 462 | 423 = 692 | 6.34 = 12.41 | 11.36
1 1.10 | 1.01 ® 233 | 214 = 6.39 | 5.85 = 9.62 | 8.81 = 17.28 | 15.82
1.88 | 1.72 > 401 | 3.67 = 10.72 | 26.81 = 16.26 | 14.89 - 29.28 | 26.81

241 | 2.2 = 5.17 | 4T3 = 13.67 | 34.32 = 20.79 | 19.04 = 37.49 | 34.32

10 3.40 | 3.11 ® 732 | 6.69 = 19.06 | 48.16 = 29.13 | 26.67 52.61 | 48.16







122024/ Bulletin 100-40

© 2024 Parker Hannifin Corporation

Parker Hannifin Corporation

Sporlan Division

206 Lange Drive ® Washington, MO 63090 USA
phone 636 239 1111 e fax 636 239 9130
www.sporlan.com




