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FOR USE ON REFRIGERATION and/or AIR CONDITIONING SYSTEMS ONLY

For more information about our products visit us at www.sporlan.com.
Supersedes Bulletin 100-40, May 2012 and all prior publications.

⚠WARNING – 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.

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  
• Solenoid tight seating
• Corrosion resistant materials used throughout   
• Field proven reliability   
• Low power consumption (4 watts or less)
• Balanced port designs  
•  Compatible with most HCFC and HFC refrigerants  

and oils, in addition to subcritical CO2

• 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, CDS-16 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 versatility, CDS valves can be used to replace a 
variety of mechanical 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 spe-
cific 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, CDS-16 and CDS-17 feature a hermetic 
cable, and no attempt should be made to remove the cable. 

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.

CDS-2, -4 and -7 valves have 2500 steps and CDS-9, -16 
and -17 have 6386 steps. See specifications for valve stroke 
and resolution. Phase resistance for the CDS-2, -4 and -7 are 
different (100 ohms) from the larger valves (75 ohms).
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Table 1

BIPOLAR DRIVE SEQUENCE
STEP BLACK WHITE RED GREEN

1 12 volts 0 volts 12 volts 0 volts
2 0 volts 12 volts 12 volts 0 volts
3 0 volts 12 volts 0 volts 12 volts
4 12 volts 0 volts 0 volts 12 volts
1 12 volts 0 volts 12 volts 0 volts

Figure 1
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The CDS-9, -16 and -17 are supplied with a hermetic cable 
connection. 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 small CDS valves have a maximum rated pressure of 700 
PSIG (48 bar), while the larger valves have an MRP of 680 
PSIG (47 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-16 with 
a capacity of 5.93 * 0.87 = 5.16 tons would be required. 
Note that this valve is available in angle configuration only, 
therefore a straight through CDS-17 (with a capacity of 6.2 * 
0.87 = 5.39 tons) could also be selected. 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
 CDS T – 9   1-1/8” ODF    20’ – S    M-12  ANGLE*

Valve
Family

Inlet 
Pressure 

Tap 
(Optional)

Valve 
Model

Fitting
Size

Fitting
Type

  Cable
Length

Stripped and Tinned 
Cable Ends

(Custom Connectors 
Available)

  Connection
for

CDS -2, -4, -7

Angle
Configuration
(CDS-16 only)

*CDS-2, CDS-4, CDS-7, CDS-9 and CDS-17 are straight through valves. CDS-16 is the only angle valve.
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REFERENCE DIMENSIONS – Inches (mm)

Available Fittings
1/2" ODF
5/8" ODF
7/8" ODF

Available Fittings
5/8” ODF
7/8” ODF

1-1/8” ODF
1-3/8” ODF

CDS-2, -4 CDS-7

7.25" (184)

FLOW

4.40"
  (112)   

.59" (15)

1.25" (32) HEX

1.25"
(32)

1.60"
(41)

1/4" SAE
(Optional)

4.34"
  (110)   

.69"
(18)

1.375" (35) HEX

1.60"
(41)

1.50"
(38)

1/4" SAE
(Optional)

7.25" (184)

FLOW

*Specifications based upon L/R driver. 
**Contact Sporlan Application Engineering for qualification testing details. 

Valves CDS -2, -4, -7 Valves CDS -9, -16, -17
Motor Type 2 phase, bipolar wet motor

Compatible Refrigerant All common HCFC and HFC refrigerants including R-410A and subcritical R-744
Compatible Oils All common Mineral, Polyolester and Alkybenzene oils
Supply Voltage* 12 VDC-5% +10% (measured at the valve leads)

Cable Type IP67 Removable (M12) Hermetic
Phase Resistance 100 ohms ± 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) 680 psig (47 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)
Materials of Construction Brass, copper, stainless steel, synthetic seals

SPECIFICATIONS
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REFERENCE DIMENSIONS – Inches (mm)

Available Fittings
1-3/8” ODF

Available Fittings
5/8” ODF
7/8” ODF

1-1/8” ODF
1-3/8” ODF

Available Fittings
1-3/8” ODF 9.88” (251)
1-5/8” ODF 9.88” (251)
2-1/8” ODF 10.62” (270)

CDS-9

CDS-17

CDS-16

SPORLAN

1.50"
(38) 

0.69" (18) 

7.25" (184)  

5.27"
(134)  

2.18"
(55)  

FLOW

1.60"
(41) 1.375" (35) HEX

1/4" SAE
(Optional)

4.06" (103) 

10.86"
(276) 

4.10"
(104) 

FLOW

2.10"
(53) 

2.125" (54) HEX

1/4" SAE
(Optional)

1.90"
  (48)   

2.18"
 (55)  

'A'

5.61"
(143)  

0.91"
(23) 

FLOW

1.813" (46) HEX

1/4" SAE
(Optional)
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FLOW CAPACITY - SUCTION (TONS)

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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REFRIGERANT

R-22 R-134a R-404A R-407A

Pressure Drop Across Valve (psid)

0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10

CD
S-

2

40 0.53 0.73 1.25 1.59 2.28 0.42 0.59 1.00 1.29 1.76 0.48 0.67 1.14 1.46 2.12 0.51 0.71 1.20 1.53 2.19

20 0.43 0.61 1.03 1.32 1.84 0.34 0.47 0.79 1.01 1.35 0.39 0.55 0.93 1.19 1.68 0.41 0.57 0.97 1.26 1.73

0 0.35 0.49 0.84 1.07 1.45 0.26 0.37 0.61 0.76 0.98 0.31 0.44 0.74 0.96 1.30 0.32 0.45 0.77 0.98 1.32

-20 0.28 0.39 0.65 0.82 1.09 0.20 0.28 0.45 0.54 0.66 0.24 0.34 0.58 0.73 0.97 0.25 0.35 0.58 0.73 0.96

-40 0.22 0.31 0.49 0.61 0.76 0.15 0.20 0.31 0.36 0.38 0.19 0.26 0.43 0.53 0.68 0.19 0.27 0.42 0.52 0.64

CD
S-

4

40 1.10 1.54 2.64 3.39 4.78 0.88 1.23 2.11 2.70 3.62 1.01 1.42 2.43 3.12 4.45 1.06 1.48 2.54 3.26 4.59

20 0.91 1.27 2.18 2.79 3.82 0.70 0.98 1.67 2.09 2.71 0.82 1.15 1.97 2.53 3.51 0.85 1.20 2.05 2.65 3.58

0 0.73 1.03 1.76 2.23 2.95 0.55 0.77 1.26 1.55 1.89 0.65 0.92 1.57 2.00 2.68 0.67 0.95 1.62 2.04 2.68

-20 0.58 0.82 1.37 1.70 2.15 0.42 0.58 0.91 1.07 1.16 0.51 0.71 1.21 1.51 1.95 0.52 0.73 1.22 1.50 1.87

-40 0.45 0.63 1.02 1.22 1.41 0.31 0.41 0.61 0.65 0.65 0.39 0.54 0.89 1.08 1.30 0.39 0.55 0.87 1.03 1.14

CD
S-

7

40 3.12 4.31 7.22 9.17 13.0 2.51 3.47 5.81 7.38 9.53 2.85 3.94 6.60 8.38 12.2 3.00 4.15 6.93 8.81 12.5

20 2.59 3.58 5.99 7.61 10.2 2.02 2.79 4.57 5.60 6.82 2.33 3.22 5.38 6.84 9.5 2.44 3.37 5.64 7.27 9.5

0 2.11 2.93 4.89 6.04 7.62 1.59 2.20 3.40 4.01 4.36 1.87 2.58 4.32 5.47 7.03 1.94 2.69 4.50 5.50 6.87

-20 1.69 2.34 3.72 4.48 5.21 1.22 1.69 2.36 2.58 2.58 1.47 2.03 3.31 4.03 4.86 1.52 2.10 3.29 3.93 4.43

-40 1.33 1.84 2.69 3.07 3.15 0.92 1.10 1.44 1.44 1.44 1.13 1.56 2.37 2.77 2.95 1.16 1.60 2.27 2.53 2.55

CD
S-

9

40 4.65 6.46 10.9 13.9 19.7 3.73 5.19 8.74 11.2 14.9 4.26 5.91 9.96 12.7 18.4 4.47 6.21 10.5 13.3 18.9

20 3.85 5.35 9.01 11.5 15.7 2.99 4.16 6.89 8.6 11.0 3.47 4.82 8.11 10.3 14.5 3.62 5.03 8.48 10.9 14.7

0 3.14 4.36 7.34 9.17 12.1 2.35 3.27 5.20 6.33 7.60 2.77 3.85 6.49 8.27 11.0 2.89 4.01 6.75 8.39 10.9

-20 2.51 3.48 5.64 6.96 8.71 1.81 2.51 3.73 4.33 4.58 2.17 3.02 4.99 6.20 7.93 2.25 3.12 5.01 6.15 7.56

-40 1.96 2.72 4.17 4.98 5.60 1.35 1.69 2.45 2.56 2.56 1.67 2.31 3.64 4.41 5.20 1.71 2.37 3.56 4.19 4.52

CD
S-

16

40 7.95 11.1 18.8 24.1 33.1 6.37 8.89 15.1 18.8 23.9 7.30 10.2 17.3 22.1 31.1 7.64 10.7 18.1 23.1 31.8

20 6.57 9.17 15.6 19.9 25.8 5.09 7.11 11.7 14.1 16.7 5.93 8.27 14.0 17.9 24.0 6.19 8.63 14.6 18.6 24.0

0 5.34 7.45 12.6 15.3 18.9 3.99 5.57 8.60 10.0 10.4 4.73 6.61 11.2 13.9 17.6 4.91 6.86 11.6 14.0 17.0

-20 4.26 5.94 9.47 11.3 12.5 3.06 4.27 5.87 6.16 6.16 3.70 5.17 8.44 10.2 11.8 3.82 5.32 8.36 9.8 10.6

-40 3.32 4.63 6.75 7.49 7.54 2.28 2.80 3.45 3.45 3.45 2.83 3.94 5.99 6.85 7.06 2.89 4.03 5.68 6.09 6.09

CD
S-

17

40 8.31 11.6 19.5 24.9 35.6 6.67 9.28 15.7 20.1 26.7 7.62 10.6 17.9 22.8 33.2 7.99 11.1 18.8 24.0 34.2

20 6.88 9.57 16.2 20.6 28.3 5.34 7.43 12.5 15.5 19.7 6.20 8.62 14.6 18.6 26.1 6.47 9.01 15.2 19.8 26.5

0 5.60 7.79 13.2 16.6 21.6 4.19 5.83 9.37 11.3 13.4 4.95 6.89 11.6 14.9 19.7 5.15 7.17 12.1 15.1 19.6

-20 4.47 6.22 10.2 12.5 15.5 3.22 4.48 6.68 7.69 7.99 3.88 5.40 9.02 11.2 14.1 4.01 5.57 9.05 11.0 13.4

-40 3.49 4.85 7.50 8.88 9.77 2.40 3.04 4.34 4.47 4.47 2.97 4.13 6.57 7.90 9.13 3.04 4.23 6.40 7.45 7.9



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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REFRIGERANT

R-407C R-410A R-422D R-507A R-744*

Pressure Drop Across Valve (psid)

0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10

CD
S-

2

40 0.51 0.71 1.21 1.55 2.21 0.65 0.91 1.55 1.98 2.77 0.43 0.60 1.02 1.31 1.87 0.48 0.67 1.14 1.46 2.12 – – – – –

20 0.41 0.58 0.98 1.27 1.74 0.54 0.76 1.29 1.64 2.36 0.35 0.48 0.82 1.07 1.46 0.39 0.55 0.93 1.19 1.69 – – – – –

0 0.33 0.46 0.77 0.98 1.32 0.44 0.62 1.05 1.34 1.88 0.27 0.38 0.64 0.82 1.10 0.31 0.44 0.74 0.96 1.31 1.03 1.44 2.45 3.13 4.38

-20 0.25 0.36 0.59 0.73 0.95 0.35 0.49 0.84 1.07 1.45 0.21 0.29 0.48 0.60 0.78 0.25 0.34 0.58 0.73 0.98 0.87 1.22 2.07 2.64 3.69

-40 0.19 0.27 0.42 0.52 0.62 0.28 0.39 0.64 0.81 1.07 0.16 0.22 0.34 0.42 0.51 0.19 0.26 0.43 0.54 0.69 0.72 1.01 1.71 2.19 3.06

CD
S-

4

40 1.07 1.50 2.56 3.29 4.61 1.37 1.93 3.30 4.23 5.94 0.91 1.27 2.18 2.79 3.91 1.01 1.42 2.43 3.13 4.47 – – – – –

20 0.86 1.21 2.07 2.66 3.58 1.13 1.59 2.73 3.50 4.97 0.72 1.01 1.74 2.24 3.01 0.82 1.15 1.97 2.53 3.53 – – – – –

0 0.68 0.96 1.63 2.04 2.66 0.92 1.29 2.22 2.85 3.92 0.57 0.79 1.36 1.70 2.22 0.65 0.92 1.57 2.02 2.71 2.17 3.05 5.22 6.70 9.40

-20 0.53 0.74 1.22 1.50 1.84 0.74 1.03 1.77 2.24 2.97 0.43 0.61 1.00 1.23 1.52 0.51 0.72 1.22 1.52 1.98 1.83 2.57 4.39 5.64 7.92

-40 0.40 0.56 0.87 1.02 1.10 0.57 0.80 1.35 1.67 2.12 0.32 0.45 0.70 0.83 0.90 0.39 0.55 0.90 1.10 1.34 1.51 2.12 3.63 4.65 6.53

CD
S-

7

40 3.03 4.20 7.02 8.91 12.5 3.87 5.35 8.95 11.4 15.7 2.56 3.54 5.92 7.52 10.6 2.85 3.94 6.60 8.4 12.2 – – – – –

20 2.47 3.41 5.71 7.29 9.5 3.22 4.46 7.45 9.47 13.6 2.06 2.85 4.76 6.13 7.97 2.33 3.22 5.39 6.8 9.5 – – – – –

0 1.97 2.72 4.47 5.49 6.76 2.64 3.65 6.11 7.76 10.5 1.62 2.25 3.72 4.57 5.63 1.87 2.59 4.33 5.51 7.1 6.06 8.39 14.0 17.8 24.6

-20 1.54 2.13 3.29 3.89 4.27 2.12 2.94 4.91 6.08 7.75 1.25 1.73 2.71 3.21 3.53 1.47 2.04 3.34 4.09 5.0 5.14 7.11 11.9 15.1 20.9

-40 1.17 1.62 2.24 2.45 2.45 1.67 2.31 3.67 4.43 5.18 0.94 1.30 1.83 2.01 2.01 1.13 1.57 2.41 2.84 3.06 4.28 5.92 9.90 12.6 17.4

CD
S-

9

40 4.52 6.28 10.6 13.5 19.0 5.78 8.02 13.5 17.2 23.9 3.82 5.30 8.93 11.4 16.1 4.26 5.92 10.0 12.7 18.4 – – – – –

20 3.67 5.09 8.58 11.0 14.7 4.80 6.67 11.2 14.3 20.5 3.06 4.26 7.17 9.24 12.4 3.47 4.82 8.12 10.4 14.5 – – – – –

0 2.92 4.06 6.73 8.40 10.9 3.92 5.45 9.18 11.7 16.1 2.41 3.35 5.60 6.99 9.04 2.78 3.86 6.51 8.33 11.1 9.08 12.6 21.2 27.1 37.6

-20 2.27 3.16 5.02 6.13 7.4 3.15 4.37 7.36 9.23 12.2 1.86 2.58 4.13 5.05 6.11 2.18 3.03 5.03 6.27 8.06 7.68 10.7 18.0 22.9 31.8

-40 1.73 2.40 3.54 4.12 4.35 2.47 3.43 5.55 6.86 8.61 1.39 1.93 2.89 3.37 3.58 1.68 2.33 3.69 4.49 5.36 6.38 8.86 14.9 19.0 26.4

CD
S-

16

40 7.72 10.8 18.3 23.4 31.7 9.90 13.8 23.4 30.0 41.8 6.54 9.13 15.5 19.8 26.9 7.31 10.2 17.3 22.1 31.3 – – – – –

20 6.25 8.73 14.8 18.6 23.8 8.21 11.5 19.4 24.8 34.7 5.24 7.31 12.4 15.6 20.0 5.94 8.29 14.1 18.0 24.2 – – – – –

0 4.96 6.93 11.4 13.9 16.6 6.70 9.34 15.8 20.3 26.7 4.11 5.74 9.51 11.6 13.8 4.75 6.63 11.2 14.1 17.9 15.6 21.8 36.9 47.2 65.9

-20 3.86 5.38 8.33 9.68 10.2 5.36 7.48 12.7 15.5 19.3 3.15 4.40 6.86 7.98 8.44 3.72 5.19 8.53 10.3 12.2 13.2 18.4 31.2 39.9 55.6

-40 2.92 4.07 5.58 5.85 5.85 4.19 5.85 9.33 11.1 12.4 2.35 3.29 4.56 4.81 4.81 2.84 3.97 6.10 7.03 7.33 10.9 15.2 25.8 33.0 46.1

CD
S-

17

40 8.07 11.2 19.0 24.2 34.3 10.3 14.4 24.3 31.0 43.1 6.83 9.50 16.0 20.5 29.1 7.62 10.6 17.9 22.9 33.3 – – – – –

20 6.55 9.11 15.4 19.8 26.5 8.58 11.9 20.2 25.7 37.0 5.48 7.62 12.9 16.7 22.2 6.21 8.64 14.6 18.6 26.2 – – – – –

0 5.21 7.25 12.2 15.1 19.4 7.01 9.75 16.5 21.0 29.1 4.31 5.99 10.1 12.6 16.2 4.97 6.91 11.7 15.0 20.0 16.3 22.6 38.2 48.8 67.9

-20 4.05 5.64 9.05 11.0 13.1 5.62 7.82 13.2 16.7 21.9 3.31 4.61 7.45 9.05 10.8 3.90 5.42 9.10 11.3 14.4 13.7 19.1 32.3 41.2 57.4

-40 3.07 4.27 6.35 7.31 7.59 4.40 6.13 10.0 12.3 15.3 2.48 3.44 5.18 5.98 6.24 2.99 4.16 6.66 8.05 9.44 11.4 15.9 26.8 34.2 47.6

FLOW CAPACITY - SUCTION (TONS) continued
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FLOW CAPACITY - SUCTION (kW)

Capacities based upon 15°C liquid and 15°C superheated vapor. Reference page 14 for liquid temperature correction factors.
* R-744 capacities based upon -5°C liquid and 15°C superheat.

Va
lv

e 
M

od
el

Ev
ap

or
at

or
Te

m
p.

  (
°C

) REFRIGERANT

R-22 R-134a R-404A R-407A

Pressure Drop Across Valve (bar)

0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7

CD
S-

2

5 1.75 2.44 4.36 6.09 8.18 1.40 1.96 3.50 4.92 6.32 1.61 2.24 4.01 5.60 7.60 1.68 2.35 4.20 5.86 7.87

-5 1.47 2.06 3.68 5.22 6.76 1.15 1.60 2.86 3.94 4.99 1.33 1.86 3.33 4.65 6.20 1.39 1.94 3.47 4.93 6.37

-15 1.23 1.71 3.06 4.26 5.46 0.93 1.29 2.26 3.06 3.79 1.09 1.53 2.73 3.85 4.95 1.13 1.58 2.83 3.94 5.02

-25 1.00 1.40 2.48 3.40 4.28 0.73 1.02 1.74 2.29 2.71 0.88 1.23 2.20 3.03 3.84 0.91 1.27 2.24 3.06 3.82

-35 0.81 1.13 1.95 2.63 3.20 0.57 0.76 1.28 1.61 1.73 0.70 0.97 1.71 2.31 2.86 0.71 1.00 1.71 2.28 2.75

CD
S-

4

5 3.65 5.12 9.23 13.0 17.1 2.92 4.10 7.39 10.3 13.0 3.36 4.72 8.51 12.0 16.0 3.51 4.93 8.89 12.5 16.5

-5 3.07 4.31 7.77 11.0 14.0 2.38 3.35 6.02 8.1 10.1 2.79 3.92 7.06 9.91 12.9 2.90 4.07 7.34 10.4 13.2

-15 2.55 3.58 6.45 8.90 11.2 1.92 2.69 4.72 6.24 7.4 2.28 3.20 5.77 8.06 10.2 2.36 3.31 5.97 8.20 10.3

-25 2.08 2.92 5.21 7.01 8.56 1.51 2.12 3.57 4.52 4.93 1.83 2.57 4.64 6.29 7.78 1.89 2.65 4.69 6.28 7.59

-35 1.67 2.35 4.06 5.30 6.13 1.17 1.59 2.57 2.98 2.99 1.45 2.03 3.57 4.72 5.60 1.48 2.07 3.54 4.57 5.16

CD
S-

7

5 10.4 14.4 25.2 34.9 46.6 8.38 11.6 20.4 28.0 34.2 9.51 13.2 23.1 32.0 43.7 10.0 13.8 24.3 33.6 44.8

-5 8.79 12.2 21.4 30.1 37.6 6.89 9.54 16.5 21.7 25.5 7.93 11.0 19.3 26.7 34.9 8.31 11.5 20.2 28.4 35.3

-15 7.35 10.2 17.9 24.1 29.2 5.58 7.73 12.8 16.1 17.4 6.53 9.03 15.9 22.0 27.0 6.81 9.42 16.6 22.1 26.6

-25 6.06 8.38 14.3 18.5 21.3 4.45 6.15 9.45 11.0 11.0 5.29 7.32 12.9 16.8 19.8 5.49 7.59 12.8 16.5 18.6

-35 4.90 6.79 10.9 13.4 14.0 3.47 4.35 6.46 6.65 6.65 4.21 5.82 9.67 12.2 13.2 4.34 6.00 9.5 11.4 11.6

CD
S-

9

5 15.5 21.5 38.0 52.8 70.6 12.4 17.3 30.6 42.4 53.3 14.2 19.7 34.9 48.5 65.9 14.9 20.7 36.6 50.9 67.9

-5 13.1 18.2 32.1 45.3 57.7 10.2 14.2 24.9 33.5 41.0 11.8 16.4 29.1 40.4 53.3 12.4 17.2 30.4 42.7 54.3

-15 10.9 15.2 26.8 36.7 45.8 8.26 11.5 19.4 25.5 29.8 9.70 13.5 23.9 33.3 41.9 10.1 14.0 24.8 33.8 42.0

-25 8.96 12.5 21.5 28.8 34.8 6.56 9.11 14.7 18.3 19.5 7.84 10.9 19.3 25.9 31.8 8.12 11.3 19.4 25.7 30.8

-35 7.24 10.1 16.7 21.6 24.6 5.10 6.55 10.5 11.8 11.8 6.23 8.65 14.7 19.3 22.6 6.40 8.89 14.6 18.6 20.6

CD
S-

16

5 26.4 36.9 65.8 91.8 119 21.2 29.6 52.8 71.2 85.8 24.3 33.9 60.5 84.5 112 25.4 35.5 63.4 88.4 114

-5 22.3 31.1 55.5 77.0 94.9 17.4 24.3 42.3 54.8 62.6 20.2 28.2 50.3 70.2 88.6 21.1 29.4 52.5 72.4 89.0

-15 18.6 25.9 46.2 61.2 72.7 14.0 19.6 32.5 39.9 41.6 16.6 23.1 41.2 56.0 67.7 17.2 24.0 42.8 56.1 66.0

-25 15.2 21.2 36.4 46.6 51.8 11.1 15.5 23.7 26.3 26.3 13.3 18.6 33.2 42.4 48.7 13.8 19.2 32.7 41.2 44.7

-35 12.3 17.1 27.6 33.0 33.5 8.61 11.1 15.8 15.9 15.9 10.6 14.7 24.6 30.3 31.7 10.8 15.1 23.9 27.7 27.7

CD
S-

17

5 27.6 38.4 68.3 95.0 127 22.2 30.9 54.9 76.6 95.9 25.4 35.3 62.7 87.3 119 26.6 37.0 65.7 91.5 123

-5 23.3 32.5 57.7 81.9 104 18.2 25.4 45.0 60.3 73.3 21.1 29.4 52.2 72.6 96.1 22.1 30.7 54.5 77.3 98

-15 19.5 27.1 48.1 66.1 82.2 14.7 20.5 35.1 45.7 52.7 17.3 24.1 42.8 60.1 75.4 18.0 25.1 44.5 60.9 75.2

-25 16.0 22.2 38.9 51.8 62.1 11.7 16.2 26.4 32.6 34.0 14.0 19.5 34.6 46.6 56.8 14.5 20.1 35.0 46.2 54.8

-35 12.9 17.9 30.1 38.6 43.3 9.07 11.8 18.7 20.6 20.6 11.1 15.4 26.5 34.6 40.0 11.4 15.9 26.2 33.1 35.9



Capacities based upon 15°C liquid and 15°C superheated vapor. Reference page 14 for liquid temperature correction factors.
* R-744 capacities based upon -5°C liquid and 15°C superheat.
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Va
lv

e 
M

od
el

Ev
ap

or
at

or
Te

m
p.

  (
°C

) REFRIGERANT

R-407C R-410A R-422D R-507A R-744*

Pressure Drop Across Valve (bar)

0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7

CD
S-

2

5 1.70 2.37 4.24 5.92 7.91 2.17 3.03 5.42 7.57 9.92 1.44 2.01 3.59 5.02 6.73 1.61 2.24 4.01 5.60 7.63 – – – – –

-5 1.41 1.96 3.51 4.96 6.39 1.84 2.57 4.59 6.41 8.66 1.18 1.65 2.95 4.18 5.39 1.34 1.87 3.33 4.66 6.23 – – – – –

-15 1.15 1.60 2.86 3.95 5.03 1.53 2.14 3.83 5.35 7.09 0.95 1.33 2.38 3.30 4.20 1.10 1.53 2.73 3.87 4.99 3.46 4.84 8.65 12.1 15.8

-25 0.92 1.28 2.25 3.06 3.81 1.26 1.76 3.15 4.41 5.67 0.76 1.06 1.86 2.53 3.15 0.88 1.23 2.21 3.05 3.88 2.99 4.18 7.46 10.4 13.7

-35 0.72 1.01 1.71 2.27 2.71 1.02 1.42 2.53 3.47 4.39 0.59 0.82 1.40 1.86 2.23 0.70 0.98 1.72 2.34 2.91 2.54 3.55 6.34 8.86 11.6

CD
S-

4

5 3.55 4.98 8.97 12.6 16.5 4.55 6.39 11.5 16.2 21.3 3.01 4.23 7.63 10.7 14.1 3.37 4.73 8.53 12.0 16.0 – – – – –

-5 2.93 4.11 7.41 10.4 13.2 3.84 5.40 9.73 13.7 18.2 2.47 3.46 6.24 8.77 11.1 2.80 3.92 7.07 9.93 13.0 – – – – –

-15 2.38 3.34 6.03 8.21 10.2 3.20 4.49 8.10 11.4 14.8 1.98 2.79 5.02 6.86 8.53 2.29 3.21 5.79 8.12 10.3 7.28 10.2 18.4 25.9 34.0

-25 1.90 2.67 4.71 6.26 7.50 2.63 3.69 6.64 9.23 11.7 1.57 2.20 3.90 5.18 6.21 1.84 2.58 4.66 6.35 7.88 6.27 8.81 15.9 22.3 29.3

-35 1.49 2.09 3.54 4.52 5.00 2.12 2.97 5.32 7.18 8.84 1.22 1.71 2.90 3.71 4.13 1.46 2.04 3.60 4.79 5.72 5.32 7.46 13.5 18.9 24.8

CD
S-

7

5 10.1 14.0 24.6 34.0 44.8 12.9 17.8 31.3 43.3 56.2 8.54 11.8 20.8 28.7 38.0 9.51 13.2 23.1 32.0 43.9 – – – – –

-5 8.41 11.6 20.4 28.4 35.1 10.9 15.1 26.6 36.8 49.8 7.04 9.74 17.1 23.9 29.6 7.94 11.0 19.3 26.7 35.2 – – – – –

-15 6.89 9.53 16.8 22.1 26.2 9.17 12.7 22.3 30.8 39.9 5.71 7.90 13.9 18.4 21.9 6.54 9.05 15.9 22.1 27.3 20.4 28.2 49.5 68.5 89.0

-25 5.55 7.68 12.8 16.3 18.0 7.58 10.5 18.4 25.1 30.8 4.55 6.30 10.6 13.5 14.9 5.31 7.34 12.9 17.0 20.2 17.7 24.4 42.9 59.4 77.1

-35 4.39 6.07 9.40 11.1 11.2 6.16 8.52 14.6 19.1 22.3 3.56 4.92 7.71 9.12 9.21 4.23 5.85 9.79 12.5 13.7 15.1 20.8 36.6 50.7 65.9

CD
S-

9

5 15.0 20.9 37.0 51.4 68.1 19.2 26.7 47.2 65.6 85.6 12.7 17.7 31.3 43.5 57.9 14.2 19.7 34.9 48.5 66.2 – – – – –

-5 12.5 17.4 30.7 42.9 54.3 16.3 22.6 40.1 55.7 75.1 10.5 14.5 25.8 36.2 45.7 11.8 16.4 29.1 40.4 53.6 – – – – –

-15 10.2 14.2 25.1 33.8 41.8 13.6 18.9 33.5 46.6 60.9 8.48 11.8 20.8 28.2 34.9 9.73 13.5 23.9 33.5 42.3 30.5 42.3 75.0 104 136

-25 8.21 11.4 19.4 25.6 30.3 11.2 15.6 27.7 38.1 47.9 6.74 9.37 16.1 21.2 25.1 7.87 10.9 19.4 26.1 32.2 26.4 36.6 64.9 90.1 118

-35 6.47 8.99 14.5 18.3 19.8 9.12 12.7 22.0 29.5 36.0 5.25 7.30 11.9 15.1 16.4 6.26 8.70 14.9 19.6 23.2 22.5 31.2 55.3 76.8 100

CD
S-

16

5 25.7 35.9 64.0 89.3 114 32.9 45.9 81.9 114 150 21.8 30.4 54.3 75.7 96.6 24.3 34.0 60.6 84.5 112 – – – – –

-5 21.3 29.7 53.0 72.5 88.4 27.8 38.9 69.3 96.7 127 17.9 25.0 44.5 61.1 74.4 20.2 28.2 50.4 70.3 89.4 – – – – –

-15 17.4 24.2 43.3 55.8 64.9 23.3 32.5 57.9 80.8 101 14.4 20.2 36.0 46.6 54.2 16.6 23.2 41.3 56.5 68.7 52.4 73.1 130 182 238

-25 13.9 19.4 32.6 40.6 43.1 19.1 26.7 47.6 63.9 77.1 11.5 16.0 27.0 33.7 35.8 13.4 18.7 33.4 43.0 49.9 45.2 63.1 113 157 206

-35 10.9 15.3 23.6 26.7 26.7 15.5 21.6 37.3 48.2 54.6 8.90 12.4 19.4 22.0 22.0 10.6 14.8 24.9 31.0 32.8 38.5 53.7 95.7 134 175

CD
S-

17

5 26.9 37.4 66.5 92.5 123 34.4 47.8 84.9 118 154 22.8 31.7 56.3 78.3 104 25.4 35.3 62.8 87.4 120 – – – – –

-5 22.3 31.0 55.1 77.5 97.7 29.1 40.5 71.9 100 136 18.7 26.0 46.2 65.4 82.3 21.2 29.4 52.3 72.8 96.7 – – – – –

-15 18.2 25.4 45.0 60.9 74.8 24.3 33.9 60.2 83.7 110 15.1 21.1 37.4 50.9 62.4 17.4 24.2 42.9 60.5 76.1 54.6 76.0 135 188 245

-25 14.6 20.4 35.1 46.0 53.8 20.1 27.9 49.6 68.8 86.1 12.0 16.7 29.0 38.1 44.6 14.0 19.6 34.7 47.1 57.6 47.2 65.7 117 162 212

-35 11.5 16.0 26.2 32.6 34.6 16.2 22.6 39.7 53.1 64.3 9.35 13.0 21.5 26.8 28.6 11.2 15.5 26.8 35.2 41.1 40.2 55.9 99.3 138 180

FLOW CAPACITY - SUCTION (kW) continued
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Va

lv
e 

M
od

el

Ev
ap

or
at

or
Te

m
p.

  (
°F

) REFRIGERANT

R-22 R-134a R-404A R-407A

Pressure Drop Across Valve (psid)

0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10

CD
S-

2 40 3.37 4.71 8.41 11.7 15.4 3.24 4.53 8.09 11.3 14.8 2.46 3.44 6.15 8.59 11.3 3.10 4.33 7.73 10.8 14.1
0 3.21 4.49 8.02 11.2 14.7 3.00 4.19 7.49 10.5 13.7 2.27 3.17 5.66 7.91 10.4 2.90 4.05 7.24 10.1 13.2

-40 3.04 4.24 7.58 10.6 13.9 2.75 3.84 6.87 9.59 12.6 2.05 2.86 5.12 7.15 9.36 2.68 3.74 6.69 9.34 12.2

CD
S-

4 40 7.24 10.2 18.3 25.7 33.8 6.97 9.78 17.6 24.8 32.6 5.30 7.4 13.4 18.8 24.7 6.66 9.35 16.9 23.7 31.1
0 6.91 9.70 17.5 24.6 32.3 6.46 9.06 16.3 22.9 30.2 4.87 6.84 12.3 17.3 22.8 6.24 8.76 15.8 22.2 29.1

-40 6.53 9.17 16.5 23.2 30.5 5.92 8.31 15.0 21.0 27.6 4.40 6.18 11.1 15.6 20.6 5.76 8.09 14.6 20.5 26.9

CD
S-

7 40 19.0 26.2 46.1 63.7 82.8 18.2 25.2 44.3 61.3 79.7 13.9 19.2 33.8 46.7 60.7 17.4 24.1 42.4 58.7 76.2
0 18.1 25.0 44.0 60.8 79.0 16.9 23.4 41.0 56.8 73.8 12.8 17.7 31.1 43.0 55.9 16.3 22.6 39.7 54.9 71.4

-40 17.1 23.6 41.5 57.5 74.7 15.5 21.4 37.6 52.0 67.6 11.6 16.0 28.1 38.8 50.5 15.1 20.9 36.7 50.7 65.9

CD
S-

9 40 28.9 40.2 71.2 98.9 129 27.8 38.7 68.4 95.1 124 21.2 29.4 52.1 72.4 94.4 26.6 37.0 65.5 91.0 119
0 27.6 38.3 67.9 94.3 123 25.8 35.8 63.4 88.1 115 19.5 27.1 47.9 66.6 86.9 24.9 34.6 61.3 85.2 111

-40 26.1 36.2 64.1 89.1 116 23.6 32.8 58.1 80.7 105 17.6 24.5 43.3 60.2 78.5 23.0 32.0 56.6 78.7 103

CD
S-

16 40 50.7 70.8 126 176 231 48.8 68.1 122 170 222 37.1 51.8 92.4 129 169 46.7 65.1 116 162 212
0 48.4 67.5 121 168 220 45.2 63.1 113 157 206 34.2 47.7 85.1 119 155 43.7 61.0 109 152 199

-40 45.7 63.8 114 159 208 41.4 57.8 103 144 188 30.9 43.1 76.9 107 140 40.4 56.3 101 140 184

CD
S-

17 40 52.2 72.7 129 180 235 50.2 69.9 124 173 226 38.2 53.2 94.5 132 172 48.0 66.9 119 165 216
0 49.8 69.3 123 171 224 46.5 64.8 115 160 209 35.2 49.0 87.0 121 158 45.0 62.6 111 155 202

-40 47.1 65.5 116 162 211 42.6 59.4 105 147 192 31.8 44.3 78.6 109 143 41.6 57.8 103 143 187

Va
lv

e 
M

od
el

Ev
ap

or
at

or
Te

m
p.

 (°
C)

REFRIGERANT

R-22 R-134a R-404A R-407A

Pressure Drop Across Valve (bar)

0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7

CD
S-

2 5 11.9 16.6 29.7 41.5 54.4 11.5 16.0 28.6 40.0 52.4 8.74 12.2 21.8 30.5 39.9 11.0 15.3 27.4 38.2 50.1
-15 11.4 16.0 28.5 39.8 52.2 10.7 15.0 26.8 37.4 48.9 8.12 11.3 20.3 28.3 37.1 10.4 14.5 25.8 36.1 47.3
-35 10.9 15.2 27.1 37.9 49.6 9.93 13.9 24.8 34.6 45.3 7.44 10.4 18.6 25.9 34.0 9.66 13.5 24.1 33.7 44.1

CD
S-

4 5 25.6 36.0 64.8 91.0 120 24.7 34.6 62.4 87.7 115 18.8 26.4 47.5 66.7 87.7 23.6 33.1 59.7 83.8 110
-15 24.6 34.5 62.2 87.3 115 23.1 32.4 58.3 81.9 108 17.4 24.5 44.1 62.0 81.5 22.3 31.2 56.3 79.1 104
-35 23.4 32.8 59.2 83.1 109 21.4 30.0 54.0 75.9 99.8 16.0 22.4 40.4 56.8 74.6 20.8 29.2 52.6 73.8 97.0

CD
S-

7 5 67.0 92.7 163 225 293 64.5 89.3 157 217 282 49.2 68.1 120 166 215 61.7 85.4 150 208 270
-15 64.3 88.9 156 216 281 60.3 83.4 147 203 264 45.8 63.3 111 154 200 58.3 80.6 142 196 255
-35 61.2 84.6 149 206 267 55.9 77.3 136 188 244 41.9 58.0 102 141 183 54.4 75.2 132 183 238

CD
S-

9 5 102 142 252 350 456 98.5 137 242 337 439 75.1 104 185 257 335 94.2 131 232 322 420
-15 98.1 136 241 335 437 92.1 128 226 315 410 69.8 97.0 172 239 311 88.9 124 219 304 396
-35 93.4 130 230 319 416 85.3 118 210 291 380 63.9 88.8 157 218 285 83.0 115 204 284 370

CD
S-

16 5 179 250 447 623 816 173 241 430 600 786 132 184 328 457 598 165 231 411 574 751
-15 172 240 428 598 782 161 225 402 561 734 122 171 305 425 556 156 218 388 542 709
-35 164 229 408 569 745 150 209 372 520 680 112 156 279 389 509 146 203 362 506 662

CD
S-

17 5 185 257 456 635 829 178 248 440 612 799 136 189 335 466 609 170 237 420 585 764
-15 177 247 438 609 796 166 231 411 572 746 126 175 311 433 566 161 223 397 552 721
-35 169 235 417 580 757 154 214 380 530 691 115 161 285 397 518 150 209 370 515 673

FLOW CAPACITY - LIQUID (TONS)

FLOW CAPACITY - LIQUID (kW)

Capacity based upon 60°F liquid. Reference page 14 for liquid temperature correction factors.       
* R-744 capacity based upon 20°F liquid.

Capacity based upon 15°C liquid.  Reference page 14 for liquid temperature correction factors.
* R-744 capacity based upon -5°C liquid. 



Capacity based upon 60°F liquid. Reference page 14 for liquid temperature correction factors.       
* R-744 capacity based upon 20°F liquid.

Capacity based upon 15°C liquid.  Reference page 14 for liquid temperature correction factors.
* R-744 capacity based upon -5°C liquid. 

BULLETIN 100-40 — Page 11

Va
lv

e 
M

od
el

Ev
ap

or
at

or
Te

m
p.

  (
°F

) REFRIGERANT

R-407C R-410A R-422D R-507A R-744*

Pressure Drop Across Valve (psid)

0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10

CD
S-

2 40 3.31 4.63 8.27 11.6 15.1 3.39 4.73 8.45 11.8 15.5 2.49 3.47 6.21 8.67 11.4 2.41 3.36 6.01 8.39 11.0 – – – – –
0 3.11 4.35 7.77 10.9 14.2 3.25 4.54 8.12 11.3 14.9 2.27 3.16 5.66 7.90 10.3 2.21 3.09 5.52 7.71 10.1 4.03 5.63 10.1 14.1 18.4

-40 2.89 4.04 7.22 10.1 13.2 3.08 4.30 7.69 10.7 14.1 2.03 2.83 5.06 7.07 9.26 2.00 2.79 4.98 6.96 9.11 4.01 5.60 10.0 14.0 18.3

CD
S-

4 40 7.12 10.0 18.0 25.3 33.3 7.28 10.2 18.4 25.9 34.0 5.35 7.5 13.5 19.0 25.0 5.17 7.26 13.1 18.4 24.2 – – – – –
0 6.70 9.40 16.9 23.8 31.3 6.99 9.81 17.7 24.8 32.7 4.87 6.84 12.3 17.3 22.8 4.75 6.67 12.0 16.9 22.2 8.65 12.1 21.9 30.7 40.4

-40 6.22 8.73 15.7 22.1 29.0 6.62 9.29 16.7 23.5 30.9 4.36 6.12 11.0 15.5 20.4 4.29 6.02 10.9 15.2 20.0 8.60 12.1 21.8 30.6 40.2

CD
S-

7 40 18.7 25.8 45.4 62.7 81.5 19.1 26.4 46.4 64.2 83.4 14.0 19.4 34.0 47.1 61.2 13.6 18.8 33.0 45.6 59.3 – – – – –
0 17.5 24.3 42.6 59.0 76.6 18.3 25.4 44.6 61.6 80.1 12.8 17.6 31.0 42.9 55.7 12.5 17.2 30.3 41.9 54.5 22.8 31.5 55.3 76.5 99.4

-40 16.3 22.5 39.6 54.8 71.2 17.4 24.0 42.2 58.3 75.8 11.4 15.8 27.8 38.4 49.9 11.2 15.6 27.3 37.8 49.1 22.6 31.3 55.0 76.1 98.9

CD
S-

9 40 28.5 39.6 70.0 97.3 127 29.1 40.4 71.6 99.5 130 21.4 29.7 52.6 73.0 95.2 20.7 28.8 50.9 70.7 92.2 – – – – –
0 26.8 37.2 65.8 91.4 119 28.0 38.8 68.8 95.5 125 19.5 27.0 47.9 66.5 86.7 19.0 26.4 46.8 65.0 84.7 34.7 48.2 85.3 119 155

-40 24.9 34.5 61.1 84.9 111 26.5 36.8 65.1 90.4 118 17.4 24.2 42.9 59.5 77.6 17.2 23.8 42.2 58.6 76.4 34.5 47.9 84.8 118 154

CD
S-

16 40 49.9 69.7 124 173 227 51.0 71.2 127 177 232 37.5 52.3 93.3 130 170 36.3 50.6 90.3 126 165 – – – – –
0 46.9 65.5 117 163 213 49.0 68.4 122 170 223 34.1 47.6 85.0 119 155 33.3 46.5 83.0 116 152 60.7 84.7 151 211 276

-40 43.6 60.8 108 151 198 46.4 64.7 115 161 211 30.6 42.6 76.1 106 139 30.1 42.0 74.8 104 137 60.4 84.2 150 210 275

CD
S-

17 40 51.4 71.5 127 177 231 52.5 73.1 130 181 236 38.6 53.7 95.3 133 173 37.3 52.0 92.3 128 168 – – – – –
0 48.3 67.2 119 166 217 50.5 70.2 125 174 227 35.1 48.9 86.8 121 158 34.3 47.8 84.8 118 154 62.6 87.1 155 215 281

-40 44.9 62.4 111 154 201 47.8 66.5 118 164 215 31.5 43.8 77.7 108 141 31.0 43.1 76.5 106 139 62.2 86.6 154 214 279

Va
lv

e 
M

od
el

Ev
ap

or
at

or
Te

m
p.

 (°
C)

REFRIGERANT

R-407C R-410A R-422D R-507A R-744*

Pressure Drop Across Valve (bar)

0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7

CD
S-

2 5 11.7 16.4 29.3 40.9 53.5 12.0 16.7 29.9 41.8 54.7 8.82 12.3 22.0 30.8 40.3 8.53 11.9 21.3 29.8 39.0 – – – – –
-15 11.1 15.5 27.7 38.7 50.7 11.6 16.2 28.9 40.3 52.8 8.12 11.3 20.3 28.3 37.1 7.92 11.1 19.8 27.6 36.2 13.9 19.4 34.6 48.4 63.3
-35 10.4 14.5 26.0 36.3 47.5 11.0 15.4 27.5 38.5 50.4 7.38 10.3 18.4 25.7 33.7 7.25 10.1 18.1 25.3 33.1 13.9 19.4 34.6 48.3 63.3

CD
S-

4 5 25.2 35.4 63.8 89.6 118 25.7 36.1 65.1 91.4 120 19.0 26.6 48.0 67.4 89.0 18.3 25.7 46.4 65.2 86 – – – – –
-15 23.9 33.5 60.4 84.8 112 24.9 34.9 62.9 88.3 116 17.5 24.5 44.2 62.0 82.0 17.0 23.9 43.1 60.5 80 29.8 41.8 75.4 106 139
-35 22.4 31.4 56.6 79.5 105 23.7 33.3 60.0 84.2 111 15.9 22.3 40.1 56.3 74.0 15.6 21.9 39.4 55.3 72.7 29.8 41.8 75.3 106 139

CD
S-

7 5 66.0 91.4 161 222 289 67.5 93.4 164 227 295 49.7 68.7 121 167 217 48.1 66.5 117 162 210 – – – – –
-15 62.5 86.5 152 210 273 65.2 90.2 158 219 285 45.7 63.2 111 154 200 44.7 61.8 109 150 195 78.3 108 190 263 342
-35 58.6 81.1 142 197 256 62.2 86.0 151 209 272 41.5 57.4 101 140 181 40.8 56.5 99.3 137 178 78.3 108 190 263 342

CD
S-

9 5 101 140 248 344 449 103 143 253 352 459 75.8 105 186 259 338 73.4 102 180 251 327 – – – – –
-15 95.4 133 235 326 425 99.4 138 244 340 443 69.8 96.9 172 238 311 68.1 94.6 168 233 303 119 166 294 408 532
-35 89.4 124 220 306 399 94.8 132 233 324 423 63.4 88.0 156 217 282 62.3 86.5 153 213 278 119 166 293 408 532

CD
S-

16 5 177 247 440 614 803 180 252 449 627 820 133 185 331 462 604 129 179 320 447 585 – – – – –
-15 167 233 416 581 761 174 243 434 605 792 122 171 305 425 556 119 167 297 415 543 209 292 520 726 951
-35 157 219 390 545 713 166 232 414 578 756 111 155 277 386 505 109 152 272 379 496 209 291 520 726 950

CD
S-

17 5 182 253 450 626 817 186 259 459 639 834 137 190 338 470 614 132 184 327 455 595 – – – – –
-15 172 240 426 592 773 179 250 443 617 806 126 175 311 433 566 123 171 304 423 552 215 300 532 741 968
-35 161 225 399 555 725 171 238 423 589 769 114 159 283 393 514 112 156 278 387 505 215 300 532 740 967

FLOW CAPACITY - LIQUID (TONS) continued

FLOW CAPACITY - LIQUID (kW) continued



Va
lv

e 
M

od
el

Ev
ap

or
at

or
Te

m
p.

  (
°C

) REFRIGERANT

R-22 R-134a R-404A R-407A

Pressure Drop Across Valve (bar)

0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7

CD
S-

2 5 2.36 3.30 5.93 8.33 11.0 2.02 2.83 5.10 7.19 9.56 2.21 3.08 5.53 7.78 10.3 2.36 3.30 5.93 8.33 11.0
-15 2.22 3.10 5.56 7.82 10.3 1.88 2.63 4.73 6.67 8.87 2.04 2.85 5.12 7.19 9.49 2.20 3.08 5.52 7.76 10.3
-35 2.05 2.87 5.15 7.24 9.57 1.72 2.40 4.33 6.10 8.11 1.85 2.59 4.64 6.52 8.61 2.02 2.82 5.06 7.11 9.40

CD
S-

4 5 4.96 6.96 12.6 17.8 23.6 4.24 5.96 10.8 15.4 20.5 4.64 6.52 11.8 16.7 22.1 4.96 6.97 12.6 17.8 23.7
-15 4.65 6.53 11.8 16.7 22.2 3.93 5.53 10.0 14.2 19.0 4.29 6.03 10.9 15.4 20.4 4.62 6.49 11.8 16.6 22.0
-35 4.30 6.05 10.9 15.5 20.5 3.60 5.06 9.19 13.0 17.4 3.89 5.47 9.9 14.0 18.6 4.23 5.95 10.8 15.2 20.2

CD
S-

7 5 13.9 19.3 34.0 47.4 62.1 12.0 16.6 29.4 41.0 54.1 12.9 17.9 31.6 44.0 57.6 13.9 19.2 34.0 47.3 62.0
-15 13.1 18.1 31.9 44.5 58.3 11.1 15.4 27.2 38.0 50.2 12.0 16.6 29.2 40.7 53.3 12.9 17.9 31.6 44.0 57.7
-35 12.1 16.8 29.6 41.2 54.0 10.2 14.1 24.9 34.8 45.9 10.9 15.0 26.5 36.9 48.3 11.9 16.4 29.0 40.4 53.0

CD
S-

9 5 20.8 28.9 51.5 71.9 94.7 17.9 24.9 44.3 62.2 82.3 19.4 27.0 47.9 67.0 88.1 20.8 28.9 51.4 71.9 94.6
-15 19.5 27.2 48.3 67.5 88.9 16.6 23.1 41.1 57.7 76.4 17.9 24.9 44.3 61.9 81.4 19.4 26.9 47.9 67.0 88.1
-35 18.1 25.2 44.8 62.6 82.3 15.2 21.1 37.6 52.8 69.9 16.3 22.6 40.2 56.2 73.9 17.8 24.7 43.9 61.4 80.8

CD
S-

16 5 35.7 49.9 89.4 126 166 30.6 42.8 76.9 108 144 33.4 46.6 83.5 117 155 35.7 49.9 89.4 126 166
-15 33.5 46.8 83.9 118 156 28.4 39.7 71.3 101 134 30.8 43.1 77.1 108 143 33.3 46.5 83.3 117 154
-35 31.0 43.4 77.7 109 144 26.0 36.3 65.3 92.0 122 28.0 39.1 70.0 98 130 30.5 42.6 76.3 107 142

CD
S-

17 5 37.2 51.9 92.6 130 171 32.0 44.6 79.7 112 148 34.7 48.4 86.3 121 159 37.2 51.9 92.5 130 171
-15 35.0 48.7 86.9 122 160 29.7 41.3 73.9 104 138 32.1 44.7 79.8 112 147 34.7 48.3 86.2 121 159
-35 32.4 45.1 80.5 113 149 27.1 37.8 67.7 95.1 126 29.1 40.6 72.4 101 133 31.8 44.3 79.0 111 146

FLOW CAPACITY - DISCHARGE (TONS)

FLOW CAPACITY - DISCHARGE (kW)

Capacities based upon 100°F condensing temperature, 60°F liquid entering expansion valve, isentropic compression plus 50°F, evaporator temperature as shown 
plus 25°F superheat suction gas. Reference page 14 for liquid temperature correction factors. 

Capacities based upon 35°C condensing temperature, 15°C liquid entering expansion valve, isentropic compression plus 30°C, evaporator temperature as shown 
plus 15°C superheat suction gas. Reference page 14 for liquid temperature correction factors. 
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Va
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el
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ap

or
at

or
Te

m
p.

 (°
F)

REFRIGERANT

R-22 R-134a R-404A R-407A

Pressure Drop Across Valve (psid)

0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10

CD
S-

2 40 0.74 1.04 1.77 2.27 3.20 0.64 0.89 1.53 1.97 2.79 0.69 0.97 1.65 2.12 2.99 0.74 1.04 1.77 2.28 3.21
0 0.69 0.96 1.64 2.11 2.98 0.59 0.82 1.40 1.80 2.56 0.63 0.89 1.51 1.94 2.74 0.69 0.96 1.63 2.10 2.96

-40 0.63 0.88 1.50 1.93 2.72 0.53 0.74 1.26 1.63 2.31 0.57 0.79 1.35 1.73 2.44 0.62 0.87 1.48 1.90 2.68

CD
S-

4 40 1.56 2.19 3.76 4.85 6.88 1.34 1.88 3.25 4.19 5.99 1.46 2.05 3.53 4.55 6.45 1.56 2.20 3.78 4.87 6.91
0 1.45 2.04 3.5 4.51 6.40 1.23 1.73 2.98 3.85 5.49 1.34 1.88 3.23 4.16 5.90 1.44 2.03 3.48 4.49 6.37

-40 1.32 1.86 3.20 4.12 5.85 1.11 1.56 2.69 3.47 4.96 1.19 1.68 2.88 3.71 5.26 1.30 1.83 3.15 4.06 5.75

CD
S-

7 40 4.36 6.03 10.1 12.9 18.0 3.76 5.21 8.78 11.2 15.8 4.06 5.62 9.43 12.0 16.8 4.36 6.04 10.1 12.9 18.1
0 4.05 5.61 9.43 12.0 16.8 3.46 4.79 8.06 10.3 14.5 3.71 5.13 8.62 11.0 15.3 4.02 5.57 9.36 11.9 16.7

-40 3.71 5.14 8.63 11.0 15.4 3.12 4.32 7.28 9.30 13.1 3.31 4.59 7.70 9.82 13.7 3.64 5.04 8.46 10.8 15.1

CD
S-

9 40 6.52 9.07 15.3 19.6 27.5 5.62 7.83 13.3 17.0 24.0 6.08 8.46 14.3 18.3 25.7 6.54 9.09 15.4 19.7 27.6
0 6.07 8.44 14.3 18.3 25.6 5.16 7.19 12.2 15.6 22.0 5.56 7.74 13.1 16.7 23.5 6.03 8.38 14.2 18.1 25.4

-40 5.55 7.72 13.1 16.7 23.4 4.66 6.49 11.0 14.1 19.9 4.97 6.91 11.7 14.9 20.9 5.45 7.58 12.8 16.4 23.0

CD
S-

16 40 11.2 15.7 26.7 34.2 48.2 9.65 13.5 23.0 29.6 42.0 10.5 14.6 24.9 32.0 45.1 11.2 15.7 26.7 34.3 48.4
0 10.4 14.6 24.8 31.8 44.9 8.86 12.4 21.1 27.2 38.6 9.58 13.4 22.8 29.2 41.2 10.4 14.5 24.7 31.6 44.6

-40 9.53 13.3 22.7 29.1 41.0 8.0 11.2 19.1 24.6 34.8 8.56 12.0 20.4 26.1 36.8 9.37 13.1 22.3 28.6 40.3

CD
S-

17 40 11.7 16.3 27.6 35.3 49.7 10.1 14.0 23.9 30.6 43.3 10.9 15.2 25.8 33.0 46.3 11.7 16.3 27.7 35.4 49.8
0 10.9 15.1 25.7 32.9 46.2 9.24 12.9 21.9 28.1 39.8 9.97 13.9 23.5 30.2 42.4 10.8 15.0 25.5 32.7 45.9

-40 9.94 13.8 23.5 30.1 42.3 8.34 11.6 19.8 25.4 35.9 8.91 12.4 21.0 26.9 37.8 9.76 13.6 23.1 29.5 41.5



Va
lv

e 
M

od
el

Ev
ap

or
at

or
Te

m
p.

 (°
F)

REFRIGERANT

R-407C R-410A R-422D R-507A

Pressure Drop Across Valve (psid)

0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10 0.5 1 3 5 10

CD
S-

2 40 0.75 1.05 1.80 2.31 3.26 0.91 1.28 2.18 2.79 3.93 0.64 0.90 1.53 1.97 2.78 0.69 0.97 1.65 2.12 2.98
0 0.70 0.97 1.66 2.13 3.01 0.86 1.20 2.04 2.61 3.68 0.58 0.81 1.39 1.78 2.52 0.63 0.88 1.51 1.93 2.73

-40 0.63 0.88 1.50 1.93 2.73 0.79 1.10 1.87 2.40 3.37 0.52 0.72 1.23 1.58 2.23 0.56 0.79 1.34 1.73 2.43

CD
S-

4 40 1.58 2.23 3.83 4.93 7.00 1.93 2.71 4.65 5.99 8.46 1.35 1.90 3.27 4.21 5.98 1.46 2.05 3.52 4.54 6.43
0 1.46 2.05 3.53 4.56 6.46 1.80 2.53 4.35 5.60 7.91 1.23 1.72 2.96 3.82 5.43 1.33 1.87 3.22 4.15 5.88

-40 1.32 1.86 3.20 4.13 5.86 1.65 2.32 3.99 5.13 7.25 1.09 1.53 2.62 3.39 4.81 1.19 1.67 2.87 3.70 5.24

CD
S-

7 40 4.43 6.13 10.3 13.1 18.3 5.35 7.41 12.4 15.8 22.0 3.75 5.20 8.74 11.1 15.6 4.04 5.60 9.40 12.0 16.7
0 4.09 5.66 9.51 12.1 17.0 5.02 6.94 11.6 14.8 20.6 3.41 4.72 7.92 10.1 14.1 3.69 5.11 8.59 10.9 15.3

-40 3.71 5.14 8.63 11.0 15.4 4.60 6.37 10.7 13.6 18.9 3.02 4.18 7.02 8.96 12.5 3.30 4.56 7.66 9.77 13.6

CD
S-

9 40 6.63 9.21 15.6 19.9 28.0 8.03 11.2 18.9 24.1 33.7 5.63 7.83 13.2 17.0 23.8 6.07 8.44 14.3 18.2 25.6
0 6.12 8.51 14.4 18.4 25.9 7.52 10.5 17.7 22.6 31.5 5.11 7.10 12.0 15.4 21.6 5.54 7.71 13.0 16.7 23.4

-40 5.55 7.72 13.1 16.7 23.4 6.90 9.59 16.2 20.7 28.9 4.53 6.30 10.6 13.6 19.1 4.95 6.88 11.6 14.9 20.8

CD
S-

16 40 11.4 15.9 27.1 34.8 49.1 13.8 19.3 32.8 42.1 59.1 9.69 13.5 23.1 29.6 41.8 10.5 14.6 24.9 31.9 44.9
0 10.5 14.7 25.0 32.1 45.3 12.9 18.1 30.7 39.4 55.4 8.79 12.3 20.9 26.9 37.9 9.55 13.3 22.7 29.2 41.1

-40 9.53 13.3 22.7 29.1 41.1 11.9 16.6 28.2 36.1 50.8 7.79 10.9 18.5 23.8 33.6 8.52 11.9 20.3 26.0 36.6

CD
S-

17 40 11.9 16.5 28.0 35.9 50.5 14.4 20.0 33.9 43.4 60.8 10.1 14.1 23.9 30.6 43.0 10.9 15.2 25.7 32.9 46.2
0 11.0 15.3 25.9 33.2 46.7 13.5 18.8 31.8 40.7 57.0 9.15 12.8 21.6 27.7 39.0 9.94 13.8 23.5 30.1 42.2

-40 9.94 13.8 23.5 30.1 42.3 12.4 17.2 29.2 37.3 52.2 8.11 11.3 19.2 24.6 34.6 8.87 12.4 20.9 26.8 37.7

Va
lv

e 
M

od
el

Ev
ap

or
at

or
Te

m
p.

  (
°C

) REFRIGERANT

R-407C R-410A R-422D R-507A

Pressure Drop Across Valve (bar)

0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7 0.03 0.06 0.2 0.4 0.7

CD
S-

2 5 2.39 3.34 6.00 8.44 11.2 2.91 4.07 7.30 10.2 13.5 2.04 2.85 5.12 7.20 9.52 2.20 3.08 5.52 7.76 10.2
-15 2.23 3.12 5.60 7.87 10.4 2.75 3.84 6.89 9.66 12.7 1.87 2.61 4.70 6.61 8.74 2.03 2.84 5.10 7.17 9.46
-35 2.05 2.87 5.15 7.23 9.57 2.55 3.57 6.40 8.97 11.8 1.69 2.36 4.23 5.95 7.88 1.84 2.58 4.63 6.50 8.58

CD
S-

4 5 5.02 7.06 12.8 18.1 24.0 6.13 8.61 15.6 21.9 29.0 4.28 6.02 10.9 15.4 20.5 4.63 6.51 11.8 16.6 22.1
-15 4.68 6.58 11.9 16.8 22.4 5.78 8.13 14.7 20.7 27.4 3.93 5.53 10.0 14.2 18.8 4.28 6.02 10.9 15.4 20.4
-35 4.30 6.04 10.9 15.5 20.5 5.37 7.54 13.6 19.2 25.4 3.54 4.98 9.02 12.8 17.0 3.88 5.45 9.87 13.9 18.5

CD
S-

7 5 14.1 19.5 34.5 48.0 62.9 17.1 23.7 41.7 57.9 75.7 12.0 16.6 29.3 40.8 53.5 12.9 17.9 31.5 43.8 57.4
-15 13.2 18.2 32.2 44.8 58.7 16.2 22.4 39.4 54.7 71.5 11.0 15.2 26.9 37.4 49.1 11.9 16.5 29.1 40.5 53.1
-35 12.1 16.7 29.6 41.2 54.0 15.0 20.8 36.6 50.9 66.5 9.90 13.7 24.2 33.7 44.3 10.8 15.0 26.4 36.7 48.1

CD
S-

9 5 21.1 29.3 52.1 72.9 96.0 25.6 35.6 63.2 88.2 116 17.9 24.9 44.3 62.0 81.7 19.3 26.9 47.8 66.8 87.8
-15 19.7 27.4 48.6 68.0 89.6 24.2 33.6 59.7 83.3 109 16.4 22.9 40.7 56.9 75.0 17.9 24.8 44.2 61.7 81.1
-35 18.1 25.1 44.7 62.5 82.3 22.5 31.2 55.5 77.4 102 14.8 20.6 36.7 51.3 67.6 16.2 22.5 40.0 55.9 73.6

CD
S-

16 5 36.2 50.5 90.6 127 168 44.0 61.5 110 154 203 30.8 43.0 77.2 108 143 33.3 46.5 83.3 117 154
-15 33.7 47.1 84.5 119 157 41.6 58.1 104 146 192 28.3 39.5 70.8 100 132 30.7 42.9 76.9 108 142
-35 31.0 43.3 77.6 109 144 38.6 53.9 96.5 135 178 25.5 35.6 63.8 89.7 119 27.9 38.9 69.8 97.9 129

CD
S-

17 5 37.7 52.6 93.8 131 173 45.9 63.9 114 159 209 32.1 44.7 79.8 112 148 34.6 48.3 86.1 120 159
-15 35.2 49.0 87.5 123 162 43.3 60.3 107 150 197 29.5 41.0 73.2 103 135 32.0 44.6 79.5 111 147
-35 32.3 45.1 80.4 113 148 40.3 56.1 99.8 140 183 26.5 37.0 66.0 92.5 122 29.0 40.4 72.1 101 133

FLOW CAPACITY - DISCHARGE (TONS) continued

FLOW CAPACITY - DISCHARGE (kW) continued

Capacities based upon 100°F condensing temperature, 60°F liquid entering expansion valve, isentropic compression plus 50°F, evaporator temperature as shown 
plus 25°F superheat suction gas. Reference page 14 for liquid temperature correction factors. 

Capacities based upon 35°C condensing temperature, 15°C liquid entering expansion valve, isentropic compression plus 30°C, evaporator temperature as shown 
plus 15°C superheat suction gas. Reference page 14 for liquid temperature correction factors. 

BULLETIN 100-40 — Page 13



Page 14 — BULLETIN 100-40

REFRIGERANT
Liquid Temperature Entering Expansion Valve °F

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 – – – – – –

REFRIGERANT
Liquid Temperature Entering Expansion Valve °C

-15° -10° -5° 0° 5° 10° 15° 20° 25° 30° 35°

Correction Factor, CF Liquid Temperature
R-22 1.19 1.16 1.13 1.10 1.07 1.03 1.0 0.97 0.93 0.90 0.86

R-134a 1.24 1.20 1.16 1.12 1.08 1.04 1.0 0.96 0.92 0.87 0.83
R-404A 1.30 1.25 1.20 1.15 1.10 1.05 1.0 0.95 0.89 0.83 0.77
R-407A 1.25 1.21 1.17 1.13 1.09 1.04 1.0 0.96 0.91 0.87 0.82
R-407C 1.23 1.20 1.16 1.12 1.08 1.04 1.0 0.96 0.92 0.87 0.83
R-410A 1.23 1.20 1.16 1.12 1.08 1.04 1.0 0.96 0.92 0.87 0.83
R-422D 1.30 1.25 1.20 1.15 1.10 1.05 1.0 0.95 0.89 0.84 0.78
R-507A 1.31 1.26 1.21 1.16 1.11 1.05 1.0 0.94 0.89 0.83 0.77
R-744 1.08 1.04 1.0 0.96 0.91 – – – – – –

REFRIGERANT
Liquid Temperature Entering Expansion Valve °C

-15° -10° -5° 0° 5° 10° 15° 20° 25° 30° 35°

Correction Factor, CF Liquid Temperature
R-22 1.24 1.20 1.16 1.12 1.08 1.04 1.0 0.96 0.92 0.88 0.83

R-134a 1.28 1.24 1.19 1.14 1.10 1.05 1.0 0.95 0.90 0.86 0.81
R-404A 1.37 1.31 1.25 1.19 1.12 1.06 1.0 0.94 0.87 0.81 0.74
R-407A 1.30 1.25 1.20 1.15 1.10 1.05 1.0 0.95 0.90 0.84 0.79
R-407C 1.29 1.24 1.19 1.15 1.10 1.05 1.0 0.95 0.90 0.85 0.80
R-410A 1.29 1.25 1.20 1.15 1.10 1.05 1.0 0.95 0.90 0.84 0.79
R-422D 1.36 1.30 1.24 1.18 1.12 1.06 1.0 0.94 0.88 0.81 0.75
R-507A 1.37 1.31 1.25 1.19 1.13 1.06 1.0 0.94 0.87 0.80 0.73
R-744 1.11 1.05 1.0 0.94 0.88 – – – – – –

REFRIGERANT
Liquid Temperature Entering Expansion Valve °F

0° 10° 20° 30° 40° 50° 60° 70° 80° 90° 100°

Correction Factor, CF Liquid Temperature
R-22 1.22 1.18 1.15 1.11 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 - SUCTION & DISCHARGE

CORRECTION FACTORS - LIQUID

These correction factors correct for net refrigerating effect and are based on an evaporator temperature of 0°F (-15°C), however they may be used for any 
evaporator temperature because the variation in the factors across the range is insignificant. 



1.  Terms and Conditions.  Seller’s willingness to offer 
Products, or accept an order for Products, to or from 
Buyer is expressly conditioned on Buyer’s assent to 
these Terms and Conditions and to the terms and 
conditions found on-line at www.parker.com/saleterms/. 
Seller objects to any contrary or additional term or 
condition of Buyer’s order or any other document  
issued by Buyer.
2.  Price Adjustments; Payments.  Prices stated on 
the reverse side or preceding pages of this document 
are valid for 30 days. After 30 days, Seller may change 
prices to reflect any increase in its costs resulting from 
state, federal or local legislation, price increases from 
its suppliers, or any change in the rate, charge, or 
classification of any carrier. The prices stated on the 
reverse or preceding pages of this document do not 
include any sales, use, or other taxes unless so stated 
specifically. Unless otherwise specified by Seller, all 
prices are F.O.B. Seller’s facility, and payment is due 
30 days from the date of invoice. After 30 days, Buyer 
shall pay interest on any unpaid invoices at the rate of 
1.5% per month or the maximum allowable rate under 
applicable law.
3.  Delivery Dates; Title and Risk; Shipment.  All 
delivery dates are approximate and Seller shall not be 
responsible for any damages resulting from any delay. 
Regardless of the manner of shipment, title to any 
products and risk of loss or damage shall pass to Buyer 
upon tender to the carrier at Seller’s facility (i.e., when 
it’s on the truck, it’s yours). Unless otherwise stated, 
Seller may exercise its judgment in choosing the carrier 
and means of delivery. No deferment of shipment at 
Buyers’ request beyond the respective dates indicated 
will be made except on terms that will indemnify, 
defend and hold Seller harmless against all loss and 
additional expense.  Buyer shall be responsible for any 
additional shipping charges incurred by Seller due to 
Buyer’s changes in shipping, product specifications or 
in accordance with Section 13, herein.
4.  Warranty.  Seller warrants that the Products sold 
hereunder shall be free from defects in material or 
workmanship for a period of twelve months from the 
date of delivery to Buyer or 2,000 hours of normal 
use, whichever occurs first. This warranty is made 
only to Buyer and does not extend to anyone to whom 
Products are sold after purchased from Seller. The 
prices charged for Seller’s products are based upon the 
exclusive limited warranty stated above, and upon the 
following disclaimer: DISCLAIMER OF WARRANTY:  
THIS WARRANTY COMPRISES THE SOLE AND 
ENTIRE WARRANTY PERTAINING TO PRODUCTS 
PROVIDED HEREUNDER. SELLER DISCLAIMS ALL 
OTHER WARRANTIES, EXPRESS AND IMPLIED, 
INCLUDING MERCHANTABILITY AND FITNESS FOR 
A PARTICULAR PURPOSE.
5.  Claims; Commencement of Actions.  Buyer 
shall promptly inspect all Products upon delivery. No 
claims for shortages will be allowed unless reported to 
the Seller within 10 days of delivery. No other claims 
against Seller will be allowed unless asserted in  
writing within 60 days after delivery or, in the case of 
an alleged breach of warranty, within 30 days after the 
date within the warranty period on which the defect is 
or should have been discovered by Buyer. Any action 
based upon breach of this agreement or upon any other 
claim arising out of this sale (other than an action by 
Seller for any amount due to Seller from Buyer) must 
be commenced within thirteen months from the date 
of tender of delivery by Seller or, for a cause of action 
based upon an alleged breach of warranty, within  
thirteen months from the date within the warranty 
period on which the defect is or should have been 
discovered by Buyer.
6.  LIMITATION OF LIABILITY.  UPON NOTIFICATION, 
SELLER WILL, AT ITS OPTION, REPAIR OR  
REPLACE A DEFECTIVE PRODUCT, OR REFUND  
THE PURCHASE PRICE. IN NO EVENT SHALL 
SELLER BE LIABLE TO BUYER FOR ANY SPECIAL, 
INDIRECT, INCIDENTAL OR CONSEQUENTIAL 
DAMAGES ARISING OUT OF, OR AS THE RESULT 
OF, THE SALE, DELIVERY, NON-DELIVERY, SERVIC-
ING, USE OR LOSS OF USE OF THE PRODUCTS OR 
ANY PART THEREOF, OR FOR ANY CHARGES OR 
EXPENSES OF ANY NATURE INCURRED WITHOUT 

SELLER’S WRITTEN CONSENT, EVEN IF SELLER 
HAS BEEN NEGLIGENT, WHETHER IN CONTRACT, 
TORT OR OTHER LEGAL THEORY. IN NO EVENT 
SHALL SELLER’S LIABILITY UNDER ANY CLAIM 
MADE BY BUYER EXCEED THE PURCHASE PRICE 
OF THE PRODUCTS.
7.  Contingencies.  Seller shall not be liable for any 
default or delay in performance if caused by  
circumstances beyond the reasonable control of Seller.
8.  User Responsibility. The user, through its own  
analysis and testing, is solely responsible for making 
the final selection of the system and Product 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 and follow applicable industry standards 
and Product information. If Seller provides Product or 
system options, the user is responsible for determining 
that such data and specifications are suitable and  
sufficient for all applications and reasonably foresee-
able uses of the Products or systems.
9.  Loss to Buyer’s Property.  Any designs, tools,  
patterns, materials, drawings, confidential information 
or equipment furnished by Buyer or any other items 
which become Buyer’s property, may be considered 
obsolete and may be destroyed by Seller after two 
consecutive years have elapsed without Buyer placing 
an order for the items which are manufactured using 
such property. Seller shall not be responsible for any 
loss or damage to such property while it is in Seller’s 
possession or control.
10.  Special Tooling.  A tooling charge may be 
imposed for any special tooling, including without 
limitation, dies, fixtures, molds and patterns, acquired 
to manufacture Products. Such special tooling shall be 
and remain Seller’s property notwithstanding payment 
of any charges by Buyer. In no event will Buyer acquire 
any interest in apparatus belonging to Seller which is 
utilized in the manufacture of the Products, even if such 
apparatus has been specially converted or adapted for 
such manufacture and notwithstanding any charges 
paid by Buyer. Unless otherwise agreed, Seller shall 
have the right to alter, discard or otherwise dispose  
of any special tooling or other property in its sole  
discretion at any time.
11.  Buyer’s Obligation; Rights of Seller.  To secure 
payment of all sums due or otherwise, Seller shall 
retain a security interest in the goods delivered and 
this agreement shall be deemed a Security Agreement 
under the Uniform Commercial Code. Buyer authorizes 
Seller as its attorney to execute and file on Buyer’s 
behalf all documents Seller deems necessary to perfect 
its security interest. Seller shall have a security interest 
in, and lien upon, any property of Buyer in Seller’s 
possession as security for the payment of any amounts 
owed to Seller by Buyer.
12.  Improper use and Indemnity.  Buyer shall 
indemnify, defend, and hold Seller harmless from any 
claim, liability, damages, lawsuits, and costs (including 
attorney fees), whether for personal injury, property 
damage, patent, trademark or copyright infringement 
or any other claim, brought by or incurred by Buyer, 
Buyer’s employees, or any other person, arising out of: 
(a) improper selection, improper application or other 
misuse of Products purchased by Buyer from Seller;  
(b) any act or omission, negligent or otherwise, of 
Buyer; (c) Seller’s use of patterns, plans, drawings,  
or specifications furnished by Buyer to manufacture  
Product; or (d) Buyer’s failure to comply with these 
terms and conditions. Seller shall not indemnify Buyer 
under any circumstance except as otherwise provided.
13.  Cancellations and Changes.  Orders shall not 
be subject to cancellation or change by Buyer for any 
reason, except with Seller’s written consent and upon 
terms that will indemnify, defend and hold Seller harm-
less against all direct, incidental and consequential loss 
or damage. Seller may change product features, speci-
fications, designs and availability with notice to Buyer.
14.  Limitation on Assignment.  Buyer may not assign 
its rights or obligations under this agreement without 
the prior written consent of Seller.
15.  Entire Agreement.  This agreement contains the 
entire agreement between the Buyer and Seller and 
constitutes the final, complete and exclusive expression 

of the terms of the agreement.  All prior or contempo-
raneous written or oral agreements or negotiations with 
respect to the subject matter are herein merged. 
16.  Waiver and Severability.  Failure to enforce any 
provision of this agreement will not waive that provi-
sion nor will any such failure prejudice Seller’s right to 
enforce that provision in the future.  Invalidation of any 
provision of this agreement by legislation or other rule 
of law shall not invalidate any other provision herein. 
The remaining provisions of this agreement will remain 
in full force and effect.
17.  Termination.  This agreement may be terminated 
by Seller for any reason and at any time by giving 
Buyer thirty (30) days written notice of termination.  In 
addition, Seller may by written notice immediately 
terminate this agreement for the following:  (a) Buyer 
commits a breach of any provision of this agreement 
(b) the appointment of a trustee, receiver or custodian 
for all or any part of Buyer’s property (c) the filing of a 
petition for relief in bankruptcy of the other Party on its 
own behalf, or by a third party (d) an assignment for the 
benefit of creditors, or (e) the dissolution or liquidation 
of the Buyer.
18.  Governing Law.  This agreement and the sale and 
delivery of all Products hereunder shall be deemed 
to have taken place in and shall be governed and 
construed in accordance with the laws of the State of 
Ohio, as applicable to contracts executed and wholly 
performed therein and without regard to conflicts of 
laws principles. Buyer irrevocably agrees and consents 
to the exclusive jurisdiction and venue of the courts of 
Cuyahoga County, Ohio with respect to any dispute, 
controversy or claim arising out of or relating to this 
agreement. Disputes between the parties shall not be 
settled by arbitration unless, after a dispute has arisen, 
both parties expressly agree in writing to arbitrate the 
dispute. 
19.  Indemnity for Infringement of Intellectual  
Property Rights.  Seller shall have no liability for 
infringement of any patents, trademarks, copyrights, 
trade dress, trade secrets or similar rights except 
as provided in this Section. Seller will defend and 
indemnify Buyer against allegations of infringement 
of U.S. patents, U.S. trademarks, copyrights, trade 
dress and trade secrets (“Intellectual Property Rights”). 
Seller will defend at its expense and will pay the cost 
of any settlement or damages awarded in an action 
brought against Buyer based on an allegation that a 
Product sold pursuant to this Agreement infringes the 
Intellectual Property Rights of a third party. Seller’s 
obligation to defend and indemnify Buyer is contingent 
on Buyer notifying Seller within ten (10) days after 
Buyer becomes aware of such allegations of infringe-
ment, and Seller having sole control over the defense 
of any allegations or actions including all negotiations 
for settlement or compromise. If a Product is subject to 
a claim that it infringes the Intellectual Property Rights 
of a third party, Seller may, at its sole expense and 
option, procure for Buyer the right to continue using the 
Product, replace or modify the Product so as to make 
it noninfringing, or offer to accept return of the Product 
and return the purchase price less a reasonable allow-
ance for depreciation. Notwithstanding the foregoing, 
Seller shall have no liability for claims of infringement 
based on information provided by Buyer, or directed to 
Products delivered hereunder for which the designs are 
specified in whole or part by Buyer, or infringements 
resulting from the modification, combination or use in 
a system of any Product sold hereunder. The foregoing 
provisions of this Section shall constitute Seller’s sole 
and exclusive liability and Buyer’s sole and exclusive 
remedy for infringement of Intellectual Property Rights.
20.  Taxes.  Unless otherwise indicated, all prices and 
charges are exclusive of excise, sales, use, property, 
occupational or like taxes which may be imposed by 
any taxing authority upon the manufacture, sale or 
delivery of Products.
21.  Equal Opportunity Clause.  For the performance 
of government contracts and where dollar value of the 
Products exceed $10,000, the equal employment  
opportunity clauses in Executive Order 11246, 
VEVRAA, and 41 C.F.R. §§ 60-1.4(a), 60-741.5(a), and 
60-250.4, are hereby incorporated.

OFFER OF SALE

The items described in this document and other documents and descriptions provided by Parker Hannifin Corporation, its subsidiaries and its authorized distributors (“Seller”) 
are hereby offered for sale at prices to be established by Seller. This offer and its acceptance by any customer (“Buyer”) shall be governed by all of the following Terms and 
Conditions. Buyer’s order for any item described in its document, when communicated to Seller verbally, or in writing, shall constitute acceptance of this offer. All goods or work 
described will be referred to as “Products”.
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