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CRANKCASE PRESSURE
REGULATING VALVES

for Compressor Ouerload Protection

CROT-6
@ Listed and @ Certified

400 psig Maximum Rated Pressure

CRO-10
@ Listed and @ Certified

400 psig Maximum Rated Pressure

[:“ US Recognized

500 psig Maximum Rated Pressure

Sporlan Crankcase Pressure Regulating Valves are designed
to prevent overloading of the compressor motor by limiting the
crankcase pressure during and after a defrost cycle or after a
normal shutdown period. When properly installed in the suc-
tion line, these valves automatically throttle the vapor flow

from the evaporator until the compressor can handle the
load. Sporlan manufactures three adjustable models: the
CRO-4, CRO(T)-6 and CRO(T)-10. All models are available in
: ML various adjustment ranges.
2 2 FOR USE ON REFRIGERATION and/or AIR CONDITIONING SYSTEMS ONLY
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OPERATION

VALVE GRADIENT - For any pressure sensitive valve to
modulate to a more closed or open position, a change
in the operating pressure is required. The unit change
in the valve stroke for a given change in the operating
pressure is called the valve gradient. Every valve has
a specific gradient designed for the best possible oper-
ation. Valve sensitivity or how the CRO valve reacts to
a change in suction (crankcase) pressure and the
valve's capacity rating are functions of the valve gra-
dient. For a given set of operating conditions, a greater
difference between the suction pressure and the valve
setting strokes the valve more in the open direction to
obtain greater valve capacity. Once the valve is fully
opened, only an increase in pressure drop across the
port will increase valve capacity. Because of these
interacting factors, all must be considered when a
crankcase pressure regulating valve is being selected.

CRO VALVE OPERATION - Crankcase pressure
regulating valves (sometimes called suction pressure
regulating valves) are sensitive only to their outlet
pressure (compressor crankcase or suction pressure).
To indicate this trait, the designation for our
crankcase pressure regulating valves describes the
operation: Close on Rise of Outlet pressure or CRO.
Figure 1 illustrates either a CRO(T)-6 or CRO(T)-10.
In these valve models, the inlet pressure is exerted on
the underside of the bellows and on top of the seat
disc. Since the effective area of the bellows is equal to
the area of the port, the inlet pressure cancels out and
does not affect valve operation. The valve outlet pres-
sure acting on the bottom of the disc exerts a force in
the closing direction. This force is opposed by the
adjustable spring force and these are the operating
forces of the CRO. The CRO's pressure setting is deter-
mined by the spring force. The CRO-4 is shown in
Figure 2. This model has balanced piston design which
cancels out both inlet and outlet pressure from acting
on the piston. The outlet pressure is sensed under the
diaphragm around the pushrod. This pressure,
combined with the spring force under the piston,
is exerted in the closing direction. The opening force is
provided by the adjustable spring element assembly.
The CRO’s pressure setting is determined by the
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spring force exerted on top of the diaphragm. Thus, by
increasing the adjusting spring force, the valve setting
or the pressure at which the valve will close 1s
increased.

As long as the valve outlet pressure is greater than the
valve pressure setting, the valve will remain closed. As
the outlet pressure is reduced, the valve will open and
pass refrigerant vapor into the compressor. Further
reduction of the outlet pressure will allow the valve to
open to its rated position where the rated pressure
drop will exist across the valve port. An increase in the
outlet pressure will cause the valve to throttle until
the pressure setting is reached.

The CRO(T)-6 and CRO(T)-10 valves are built with an
anti-chatter device which is designed to minimize the
damaging effect of compressor pulsations on the
valve’s bellows. This feature allows the CRO to func-
tion at low load conditions without any chattering or
other operational difficulties. The CRO-4 does not
require this device because the pulsations are damp-
ened before reaching the underside of the diaphragm.

APPLICATION

The function of the crankcase pressure regulating
valve is similar to the practice of manually throttling
the compressor suction service valve until the machine
can handle the load. While either device will increase
the pulldown period, they are essential in order to pro-
tect the compressor. To properly apply a crankcase
pressure regulating valve, several system and valve
factors must be considered.

TYPE OF SYSTEM — A crankcase pressure regulating
valve is applicable on any system on which the com-
pressor motor can be overloaded due to high suction
pressures. This condition is determined by the specific
system design pressures and the compressor manufac-
turer's application limitations. Care should be taken
to completely evaluate a possible compressor overload
condition on any refrigeration system being designed.

CRO LOCATION - As figure 3 illustrates, the CRO valve
is applied in the suction line between the evaporator
and the compressor. Normally, the CRO is installed
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downstream of any other controls or accessories.
However, on some applications it may be advisable or
necessary for special purposes to locate other system
components, e.g., an accumulator, downstream of the
CRO. This is satisfactory as long as the CRO valve is
applied as a crankcase pressure regulating valve only.
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CRO valves are designed for application in the suction
line only and should not be applied in hot gas bypass
lines or any other refrigerant line of a refrigeration
system. Sporlan manufactures other types of pressure
regulating valves for other applications . . . Evaporator
Pressure Regulating Valves-ORIT models, see Bulletin
90-20 . . . Head Pressure Control Valves-ORI, OROA,
and ORD models, see Bulletin 90-30 . . . Discharge
Bypass Valves for compressor capacity control, see
Bulletin 90-40 and Defrost Differential Valves, see
Bulletin 90-50.

PIPING INSTRUCTIONS - Figure 3 is a piping
schematic only to illustrate the general location
of the CRO valve in the system. Sporlan recom-
mends that recognized piping references be con-
sulted for assistance in piping procedures.
Sporlan is not responsible for system design, 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.

CRO

Inlet strainers are supplied for all CRO models except
those with flare connections. Depending on system
cleanliness, a suction filter or strainer may be required
to protect models with SAE Flare connections.

ACCESS VALVE/PRESSURE TAP CONNECTION - CRO(T)-6
and CRO(T)-10 — On many systems it is desirable to
have a pressure tap on the inlet side of the crankcase
pressure regulating valve. Therefore, an access valve
is located on the inlet connection and is indicated by
adding a “T” to the valve's designation-CROT. If a
pressure tap for a gauge that can be used periodically
is desired, the 1/4" SAE access valve connection is
used. If a pressure actuated defrost control is used on
a refrigeration system, it can be connected to the inlet
or evaporator side of the CROT by utilizing the access
valve connection without the valve core and cap. The
connection can be used for purposes other than those
mentioned here, either with or without the access
valve core.

CRO'S AND OTHER CONTROL VALVES — The pressure

limit type thermostatic expansion valve is designed to
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limit the suction pressure during normal system oper-
ation. However, during and after a hot gas defrost
cycle or after a shutdown period, the pressure in the
evaporator may be such that the compressor motor
cannot handle the load imposed on it. In such cases,
the pressure limit type TEV is of no help and a CRO
must be used. While the pressure limit type expansion
valve can be used with the CRO, pulldown time may
be adversely affected if the expansion valve MOP and
the CRO setting are too close to one another.
Therefore, unless an extended pulldown time is toler-
able or the MOP and the CRO setting are sufficiently
far enough apart, Sporlan does not recommend that
the two devices be used on the same system.

If the CRO valve is required on a system with a
Sporlan Discharge Bypass Valve, some care must be
taken with each valve's setting. Since the bypass
valve's function is to keep the compressor suction pres-
sure above a certain level during low load operation,
the pressure setting of the CRO must be higher than
the bypass valve setting or the CRO will be constantly
throttling the flow to protect the compressor.

PRESSURE SETTINGS — The CRO(T)-6 and CRO(T)-10
valves have adjustment ranges of 0/60 psig or 30/110
psig. The CRO-4 has adjustment ranges of 0/20, 0/50 or
0/75 psig. For applications requiring settings beyond
these ranges, contact your Sporlan representative.

STANDARD FACTORY SETTINGS

Adjustment Saturated Average psi
Valve Type Range - psig Setting change per turn
CRO-4 0/20 15 3-1/3
CRO-4 0/50 30 6
CRO-4 0/75 50 10
CRO(T)-6 6
CRO(T)-10 060 . 25
CRO(T)-6 12
CRO(T)-10 30/110 70 5

The standard factory pressure settings of these valves
are listed above. The proper pressure setting for a
CRO on a given system is one that is low enough to
protect the compressor from an overloaded condition;
and, high enough so the compressor capacity and
evaporator pulldown time are not penalized. Also, as
indicated in the discussion on capacity ratings, the
setting should be kept as high as possible to get the
maximum possible capacity from the CRO. Therefore,
on most systems the best setting is the one that allows
maximum system capacity while adequately protect-
ing the compressor against overload. When other pres-
sure settings are required, they are available on spe-
cial order.

CRO's should be adjusted at startup when the pres-
sure in the evaporator is above the desired setting.
The final valve setting should be below the maximum
suction pressure recommended by the compressor or
unit manufacturer. Complete adjustment instructions
are given in Bulletin 90-11.

As previously indicated, the pressure setting of the
CRO must be higher than the discharge bypass valve
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setting whenever these two valves are used on the
same system.

SELECTION FACTORS — Three factors must be consid-
ered when applying CRO valves — the design suction
pressure after pulldown, the maximum allowable suc-
tion pressure recommended by the compressor manu-
facturer, and the pressure drop across the valve at
design load. The difference between the design suction
pressure and the maximum allowable suction pres-
sure determines how much of the valve stroke can be
used. Therefore, the maximum capacity the CRO can
handle is a function of these factors.

The third factor — pressure drop across the valve — is
important because suction line pressure losses penal-
ize system capacity. The pressure drop across the CRO
should be kept to a minimum; and, the lower the evap-
orator temperature, the lower the allowable pressure
drop. Normally, a low temperature system can only
tolerate a pressure drop of 1/2 to 1 psi across the CRO
valve. The maximum pressure drop for any refrigera-
tion system is 2 psi. For that reason the capacity rat-
ing table only shows pressure drop values of 1/2, 1,
and 2 psi. The Selection Procedures Section shows a
typical selection for a low temperature system.

PARALLELING CRO'S — For systems with more capacity
than the largest CRO can handle, two or more CRQO's
can be installed in parallel. They should be piped so
the pressure drop across each valve is the same. If it is
necessary to adjust valves in parallel, they should be
adjusted equal amounts so they operate together. If
one valve is out-of-adjustment with the others, it is
suggested that all valves be backed clear out and then
readjusted uniformly.

SELECTION PROCEDURES

The actual selection of a CRO involves five basic sys-
tem conditions: 1. Refrigerant 2. System capacity in
tons 3. Design suction pressure or saturation temper-
ature after pulldown 4. Maximum allowable suction
pressure or saturation temperature recommended by
the compressor or unit manufacturer (this is the valve

setting) 5. Allowable pressure drop across the valve at
design load.

The pressure difference between items 3 and 4 deter-
mines how much of the valve stroke is utilized.
Therefore, the valve setting should be kept as high as
possible without exceeding the recommendation of the
compressor or unit manufacturer. When the full stroke
of the valve is used, the only thing that will increase
valve capacity is to take more pressure drop across the
valve. Since excessive suction line pressure losses
penalize system capacity, the pressure drop across the
CRO should be kept to a minimum - the lower the
evaporator temperature, the less pressure drop
allowed.

EXAMPLE: Select a crankcase pressure regulating valve
for a Refrigerant 404A system with a capacity of 1.2
tons and a design evaporator temperature of -20°F
(16.3 psig saturation suction pressure). The maximum
allowable suction pressure (valve setting) is 30 psig.
Referring to the Refrigerant 404A capacity table for
these operating conditions, we find that the CRO-10-
0/60 has a capacity of 1.13 tons for a pressure drop of
approximately 1/2 psi. Therefore, the CRO-10-0/60
with the desired connections is the correct selection for
this system.

CRO[T)-6 .
CRO(T])-10 | —

B B ——

CRO-4
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— A B

Note: Because both the CRO(T)-6 and CRO(T)-10 have common
fitting sizes, and because pressure drop is critical, CRO valves
should not be selected on the basis of line size.

SPECIFICATIONS
Valve Nominal Connections - Inches Dimensions - Inches Weight - Pounds .
Type Adjustment | Standard Connections A B c p | Socket | .. Shiopi Part Number
Range - psig in BOLD Depth 8 ipping
3/8 ODF Solder 187 | 178 — — 32 825-003
CRO-4 0/206 r0/50 1/2 ODF Solder 212 | 203 — — 37 00 s 825-094
0/75 3/8 SAE Flare 1.65 1.56 — — — Not Available
1/2 SAE Flare 1.84 1.75 — — — Not Available
5/8 ODF Solder 982 | 529 | 637 365 50 1.00 1.25 825-5
0/60 7/8 ODF Solder 982 | 529 | 637 375 75 1.00 1.25 825-7
CRO(T)-6 or 1-1/8 ODF Solder 982 | 529 | 637 375 91 1.25 1.50 825-9
307110 1/2 SAE Flare 619 | 262 | 281 | 0.9 — 100 125 Not Available
5/8 SAE Flare 6.37 2.81 3.00 1.06 — 1.00 1.25 Not Available
0/60 7/8 ODF Solder 1101 | 569 | 650 | 325 5 250 275 825-7
CRO(T)-10 or 1-1/8 ODF Solder 1101 | 569 | 650 3.25 91 2.50 275 825-9
30110 1-3/8 ODF Solder 1101 | 569 | 650 | 325 97 250 275 825-11

The CRO-4 is a Recognized Component by Underwriter’s Laboratories Inc. for the U.S. and Canada - Guide SFQ8, File No. SA-5460. Maximum rated pressure of 500 psig (3448) kPa).
The CRO(T)-6 and CRO(T)-10 are Listed by Underwriters Laboratories, Inc. - Guide SRJIQ, File No. SA5460. Canadian Standards Association, File LR36628. Maxium rated pressure of 400 psig.
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MATERIALS and CONSTRUCTION DETAILS

Valve Port Size Element Type Connections Body Seating Tvne of Joints
Type Inches and Material Type Material Material | Material v
ODF Sold C
CRO-4 1/2 Diaphragm - Stainless Steel oder opper Brass Teflon to Metal | Knife Edge, Metal to Metal
SAE Flare Brass
ODF Solder Copper Hermetic
CRO(T)-6 3/4 Bellows - Brass SAE Flare Brass Brass Metal to Metal Construction
Hermetic
CRO(T)-10 1.218 Bellows - Brass ODF Soler Copper Brass Metal to Metal Construction

REFRIGERANT 22 - CAPACITIES - Tons

Capacities based on 100°F condensing temperature, 10°F superheat, and 0°F subcooling

Besun Pressure Drop Across Valve (psi)
i .
appsond, | evapratr | Sguated Sucton R 1 | 2
Range Temp:a'l:'ature (Reference) Valve Settings (psig)
10 |20 | 30 | 40 {50 |60 | 10 | 20 | 30 { 40 | 50 | 60 | 10 | 20 | 30 | 40 | 50 | 60
-40 0.6 009[009] — | - | - | - Joa3foa3] — | — | - [ - Joa7]o20] - | - [ - | -
CRO-4 -30 49 oogfon| - [ - [ = [ -=TJofos| - [ - -] - Jorrfoo| - [ - [ -] -
0/20 -20 10.2 —Jon - [ = - = =TJor[ - - = =[=-TJos| - | - =[-
-10 16.5 —Jon| - [ = = =] =TJos[ - [ - = =[=TJoar| - | = [ =[=
-40 0.6 0.08 [ 0.09 [ 0.090.090.09] — [0.13]0.13]0.130.13|0.13] — [0.14]0.19] 0.24 | 0.17 [ 017 | —
-30 49 0.08 | 0.10 [ 0.11 [ 011041 — [0.11]0.14[015[0.15|0.15] — [0.14[0.19[0.20 | 0.20 020 —
CRO-4 -20 10.2 — Jo10 02 0a2]012] = | = [o0a4[0a7]0a7 017 — | - [019]0.23]0.23]0.23] —
/50 -10 16.5 — Joa0]0a2]014 014 — | = [0a3]0a7 019019 — | = [0.18]0.24 [ 027 [027] —
/ 0 24.0 - | = Toa2forso16| = [ = [ = Joaeo21]o22] - | = [ - Jo22]029]030[ -
10 328 — | = =Jomafoa7| = | = [ = [ = JoaeJoa| — [ = [ = | = [o26]033] —
20 43.1 — | - = =TJos| - | = [ == -Joa|[ - [ = [ =] =1 =To29[ -
40 0.6 0.07 [ 0.09 [ 0.09 [ 0.09 [ 0.09 | 0.09 | 0.13 [ 0.12 [ 0.13 [ 0.13 | 0.13 | 0.13 | 0.13 [ 0.17 | 0.22 | 0.17 | 0.17 | 0.17
-30 49 0.08 | 0.09 [ 0.11 [ 017 [0.17 0.1 0.10 [ 0.13 [ 0.15 | 0.15 | 0.15 [ 0.15 [ 0.14 [ 0.17 [ 0.20 | 0.20 [ 0.20 [ 0.20
20 10.2 — Jo10 01012012 012 — [013]0.16[0.17 017|017 — [0.18]0.22]0.23]0.23[0.23
CRO-4 -10 165 - |009]012]014] 014014 — [013]0.16 019019 019 - [0.18] 022027027 [0.27
0/75 0 2.0 — | = [oni{o1a]o16 016 — | — 016019022022 — | — [0.22]0.29]0.30 030
10 3238 — | = [ =Joa3]oa6fo18] — [ = | - [o18022]025] — [ - | — |0.25]031[034
20 43.1 — = [ = =TomaJoar| - [ = [ =1 =Jo2]o025] - [ = | = | - [028]034
30 55.0 - - =1 =1 =-Jos| - [ = - -1 -1T=-1=-1T=-1T-1-1=1-=
Desi Pressure Drop Across Valve (psi)
esign .
Ao, | Euaporatr | SguatedSucion 1 [
] Temperature P19 Valve Settings (psig)
Range °F (Reference) gs (psig
10 (20 |30 | 40 | 50 (60 [ 10 | 20 | 30 | 40 ( 50 [ 60 | 10 | 20 | 30 | 40 | 50 | 60
-40 0.6 0.26 [ 0.39 [ 0.52 | 0.64 | 0.64 | 0.64 | 0.36 | 0.54 [ 0.72 | 0.89 | 0.89 | 0.89 | 0.46 | 0.71 | 0.97 | 1.21 | 1.21 [ 1.21
-20 10.2 — | 036052069084 084 — [049]072]096]1.18]1.18] — [066]0.971.32]162] 162
CRO(T)-6 -10 16.5 — |0.29] 047066 084|095] — [039]066]092]1.18]1.34| — [052[0.90]1.27 1,65 1.85
0/60 0 24.0 — | = [o38]059 080101 — [ — [052]082 112142 — [ = [0.71[1.13[155]1.97
10 3238 — | = | = [o45]069]092] - | — | - [063]096130] — | — | — |0.86]1.33] 181
20 4311 — | - [ = =Tos0jo76| - [ = [ = | - Joro[ro7| = [ = [ = | - [096]148
30 55.0 - = =1 =Joso| - [ = [ =1 =1 -TJomo| = [ =1 =1 -1-10%
-40 0.6 0.75 | 1.40 | 1.40 [ 140 [ 1.40 | 1.40 | 1.06 | 1.98 | 1.98 | 1.98 | 1.98 | 1.98 | 1.48 | 2.78 | 2.78 | 2.78 | 2.78 | 2.78
20 10.2 — |1.02]1.83]1.83[ 183 1.83| — | 143|258 258258258 | — |201 363363363363
CRO(T)-10 -10 16.5 — 041158207207 207 — [058]223292 292292 — [0.80 315|411 [ 41141
0/60 0 240 — | = [o79]211 232|232 — | = [111]298328(328 — | — | 157420463463
10 3238 — | = [ = [1o6]254]260] — | — | — 150358367 — | — | — |211]506]5.18
20 431 == =Tmal2s| - [ = [ = =|161[383] - [ = | = | - [227]555
30 55.0 - - -1 =-T-=-TJos - [ - -T-T-Tw] - =1 -1T-1-1184
Design Pressure Drop Across Valve (psi)
i .
Ao, | Euapoatr | SguatedSucion 1 [
: Temperature pig Valve Settings (psig)
Range °F (Reference) p
40 |50 | 60 (70 | 80 {90 | 40 | 50 | 60 | 70 | 80 | 90 | 40 | 50 | 60 | 70 | 80 | 90
0 2.0 0.48 [ 0.62 | 0.76 | 0.90 [ 1.05 | 1.07 | 0.66 | 0.87 | 1.07 [ 1.27 | 1.47 | 1.51 | 0.91 [ 1.19 [ 1.48 | 1.76 | 2.04 | 2.10
CRO(T)-6 10 328 0.26 [ 0.55 | 0.71 [ 0.87 [ 1.03 | 1.19 | 0.55 | 0.78 [ 1.00 [ 1.22 [ 1.45 | 1.67 | 0.75 [ 1.07 [ 1.39 | 1.07 | 2.02 | 2.34
30/110 20 4311 — |044 061079097 [1.14| — [067[0.861.11|1.36 [ 1.67| — [0.841.19| 1.54 [ 1.90 [ 2.25
30 54.9 — | — [o045[064 084 |1.04] — | — [063]091|1.18[146] — | — |0.87 | 1.26|1.65 | 2.04
40 68.6 — | — [ = lo42]o6ao85| — | — | - [o059]090 120 — [ = | - [o081[124]1.67
0 240 1432.32 | 2.32 | 2.32 | 2.32 | 2.32 | 2.02 | 3.28 | 3.28 | 3.28 | 3.28 | 3.28 | 2.84 | 4.62 | 4.62 | 4.62 | 4.62 | 4.62
CRO(T)-10 10 3238 0.72 [ 1.72 | 2.60 | 2.60 [ 2.60 | 2.60 | 1.02 | 2.43 [ 3.67 | 3.67 | 3.67 | 3.67 | 1.43 [ 3.42 | 5.18 | 5.18 | 5.18 | 5.18
30/110 20 4311 — |078]1.89 289 289|289 | — [1.10]266 |4.09|4.09409| — [1.54|3.76 577 577|577
/ 30 54.9 — | = [o64[1.86[309 321 — | — [090]263]437 453 — | — [1.25|3.71|6.17 | 6.40
40 68.6 - | - =1 =srf29]| - [ = [ - | - J2220a3] = [ = | = | - [312]584
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REFRIGERANT 134a - CAPACITIES - Tons

Capacities based on 100°F condensing temperature, 10°F superheat, and 0°F subcooling

Pressure Drop Across Valve (psi)

Type and L Saturated Suction 05 | 1 |
Adjustment Evaporator Pressure — psig .
Range Tempg;ature (Reference) Valve Settings (psig)
10 (20 | 30 | 40 | 50 (60 ( 10 | 20 | 30 | 40 ( 50 | 60 | 10 | 20 | 30 | 40 | 50 | 60
-40 -14.7 006006 - [ - | - | - oo8[oo8] - | - | - [ - Jorofoto| - [ - [ - [ -
CRO-4 -30 9.7 007/007] - | - [ = [ =TJoosfoos| - [ - -] - Jornzfor2| - [ -[ -1 -
0/20 20 36 008008 — [ = [ = = Jonfonn[ = = = [ =TJoasJors| - [ - [ = [ -
-10 2.0 009f010] — [ = =] = Jom3foms][ = = = [ = JoazJois| - | - [ = [ -
40 14.7 0.06 [ 0.06 006|006 — | — |007]0.08]008]008[008] — |0.09[0.10]0.10][0.10[0.10]| —
-30 9.7 0.06 [0.07[007[007] - | - [0.09[009]0.09]009]009] - Jo11]012[012]012]012] -
20 36 0.07 [0.08[008[0.08]008] — [o10[o011 o1 [oar]o11] - Jo12][015[015[015[0.15] -
CRO-4 -10 20 0.07 009010010 010 - Jo10[013]013]013[0.13] - [0.13]0.17[0.18 0.8 [0.18] -
0/50 0 6.5 008010011011 /011 | - [010[014[015[015[0.15] — Jo0.14]0.18]021] 021021 -
10 120 — Joa0]012]013]013] = | = 014017018018 — | = [0.19]0.24 024 [024] -
20 184 — [ = Jo12Joaafo01a| — | = [ - Joa7]o20]020] — | = | - [o24[028]028] —
30 26.1 - [ - | —Joasfoie] — | — | - Joaefo21]o23] — | — | - [o22][028[032[ —
-40 14.7 0.05 | 0.06 | 0.06 [ 0.06 | 0.06 | 0.06 | 0.07 [ 0.080.08 | 0.08 | 0.08 [ 0.08]0.08]0.10]0.10 | 0.10 [ 0.10 [ 0.10
-30 9.7 0.06 [ 0.07 [ 0.07 | 0.07 [ 0.07 [ 0.07 | 0.08 [ 0.09 | 0.09]0.09 [ 0.09|0.09]0.10[0.12]012]0.12]0.12]0.12
20 36 0.07 [0.08 ] 0.08 ] 0.08[0.08]0.08]0.09][0.11[0.11[011[0.11[011]0.12]0.14][015[0.15]0.15] 0.15
CRO-4 -10 2.0 0.07 [0.09[0.10]0.10]0.10] 010 0.0 0.12]0.13]0.13]0.13]0.13]0.13[0.16 [ 0.18 | 0.18 [ 0.18 [ 0.18
075 0 6.5 0.07 [0.09 [0.11 011011011 [o010[0.13]0.15]0.15[ 015 [ 0.15]0.14 [ 0.17 [ 0.21 [ 0.21 [ 0.21 [ 0.21
10 120 — [009]011]013]0.13]013] - [0.13]0.16]0.18]0.18[0.18] — [0.18] 024 [0.24 | 0.24 [ 0.24
20 18.4 — | = [or2fo014]o014]o1a| — [ - [o16]019]020]020] - [ = [o0.22]027]028[0.28
30 26.1 — | = [ =Jo14Jore]oi6|] - [ - [o16]019]023]023] - [ - [o21]027]032[032
40 35.0 — [ =] —Joa3Joefo18] — [ = | — Joi8fo22Jo26] — | — | — [ - [031]036
Desi Pressure Drop Across Valve (psi)
Type and esign Saturated Suction 05 1 |
Adjustment Evaporator | “poocire — psi :
|'; Temperature P Valve Setting (psig)
ange °F (Reference) p
10 (20 | 30 | 40 | 50 (60 ( 10 | 20 | 30 | 40 | 50 | 60 | 10 | 20 | 30 | 40 | 50 | 60
-40 14.7 0.23]0.31[0.39]0.40 0.40 | 0.40 [ 0.29 [ 0.41 [ 0.53 | 0.55 | 0.55 [ 0.55 ] 0.35 [ 0.51 | 0.68 | 0.71 [ 0.71 [ 0.71
20 36 025 0.37 [ 0.48 | 0.56 [ 0.56 | 0.56 | 0.34 [ 0.50 | 0.66 [ 0.78 [ 0.78 | 0.78 | 0.43 | 0.66 | 0.88 [ 1.05 | 1.05 [ 1.05
-10 20 0.25[0.38 ] 051 0.64[0.65]065]|034[052]071[0.89[091091]043]069]095][1.21]1.24]1.24
CRO(T)-6 0 6.5 0.22[037[052[ 067076076 [ 0.30 [ 051 [0.73] 0.94 | 1.05 [ 1.05 | 0.38 [ 0.68 | 0.98 | 1.28 | 1.45 [ 1.45
0/60 10 120 - |034[051 069085087 - [046[071]0.95[1.19[121] — [0.62]0.95]1.30 [ 1.64 [ 167
20 18.4 — [0.26]045]065[084[099] - [0.35]063[0.90][1.18[138] — [047]085[1.24[163]1.92
30 26.1 — | = [o35[056 078101 — [ - [o48]079[ 110141 — [ - [o64]1.08]152[19
40 35.0 - | = [ = TJosJoerfor| - [ = [ - Joss]og3fogs] - [ - | - Jo79[128[138
-40 14.7 0.830.90 [ 0.90 | 0.90 [ 0.90 [ 0.90 | 1.23 [ 1.26 | 1.26 [ 1.26 [ 1.26 | 1.26 | 1.72 [ 1.76 | 1.76 | 1.76 | 1.76 | 1.76
-20 36 082123123 1.23[1.23[1.23[ 116 [ 174 [ 1.74 [ 1.74 [ 1.74 [ 174 | 1.61 [ 2.44 | 2.44 | 244 [ 2.44 [ 2.44
-10 20 0.65 [ 1.43 [ 1.43]1.43]1.43 [ 143 [ 092 [2.02 2,02 202 2.02[2.02] 128283283 283 [ 2.83 [ 2.83
CRO(T)-10 0 6.5 0.33[1.26 | 1.64 | 1.64 | 1.64 [ 1.64 [ 0.46 [ 1.78 [ 2.32[ 232|232 [ 2.32 | 0.63 | 2.50 | 3.26 | 3.26 | 3.26 | 3.26
0/60 10 120 — Jo86[1.88[1.88]1.88 | 1.88| — [1.21]2.65]265]265]265] — [1.70] 374374374374
20 184 - Jo20[141][213]213]213| - [o0.27[1.98]302]302[3.02] — [0.37]279]4.25 425425
30 26.1 — | = [osa[191 241241 — | = [076]270 342|342 — | — |1.07 381481481
40 35.0 - | - [ —JomJ2a]261| - [ - [ - [109]327[369] - [ = | - [153[461[5.21
Desi Pressure Drop Across Valve (psi)
Type and E esmr: Saturated Suction 05 1 |
Adjustment vaporator | “possure — psig .
Temperature Valve Settings (psig)
Range °F (Reference) p
40 |50 | 60 | 70 [ 80 | 90 | 40 | 50 | 60 | 70 | 80 | 90 | 40 | 50 [ 60 | 70 | 80 | 90
0 6.5 0.51 061071076 0.76 | 0.76 | 0.70 [ 0.85 [ 0.99 | 1.05 | 1.05 [ 1.05 [ 0.95 [ 1.15 1.36 | 1.45 | 1.45 | 1.45
CRO(T)-6 10 120 0.52 [ 064 [0.75[0.87 [ 0.87 [ 0.87 [ 072 [0.89 [ 1.05 [ 1.21 [ 1.21 [ 1.21 [ 0.99 [ 1.21] 1.44 | 1.67 [ 1.67 [ 167
30/110 20 18.4 051064077 090099099071 [0.891.08]1.26[1.38[138]0.98[1.23[149[1.75[1.92]1.92
30 26.1 047 [ 061076 0.91]1.06|1.12|0.65[0.86[1.07]1.27 | 148157 |0.88[1.18]1.47[1.77 [ 207 [2.18
40 35.0 0.47 [ 061076091 1.06 112|065 0.86[1.07]1.27 | 148157 [ 0.88 [ 1.18] 1.47[1.77 [ 2.07 [ 2.18
0 6.5 1.64 | 1.64 | 1.64 | 1.64 | 164 | 1.64 | 2.32 | 2.32 | 2.32 | 2.32 | 2.32 | 2.32 | 3.26 | 3.26 | 3.26 | 3.26 | 3.26 | 3.26
CRO(T)-10 10 12.0 1.88 ] 1.88 | 1.88 | 1.88 | 1.88 [ 1.88 | 2.65 | 2.65 | 2.65 | 2.65 | 2.65 | 2.65 | 3.74 | 3.74 | 3.74 [ 3.74 [ 3.74 | 3.74
30/110 20 184 177214 [ 214 | 214 [ 2.14 [ 2.14 [ 2,50 [ 3.02 | 3.02 [ 3.02 [ 3.02 [ 3.02 | 3.53 | 4.25 | 4.25 [ 4.25 [ 4.25 [ 4.25
/ 30 26.1 130 [ 2.22 | 242 | 242 [ 242 [ 2.42 | 1.83 | 3.14 | 342 | 3.42 | 3.42 | 3.42 | 2.58 | 4.43 | 4.81 | 4.81 | 4.81 | 4.81
40 35.0 153 1.57 [ 261 [ 272272272 0.74 | 2.22 [ 3.69 | 3.85 [ 3.85 [ 3.85 | 1.04 [ 3.12 | 5.21 [ 5.42 [ 5.42 | 5.42

Numbers shown in italic indicate vacuum in inches.
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Capacities based on 100°F condensing temperature, 10°F superheat, and 0°F subcooling

Desi Pressure Drop Across Valve (psi)
esign .
Type and Evaporator Saturated Suction 05 | 1 | 2
Adjustment Temnerature Pressure — psig - -
Range p"F (Reference) Valve Settings (psig)
10 |20 | 30 (40 {50 (60 | 10 | 20 | 30 ( 40 | 50 | 60 | 10 | 20 | 30 | 40 | 50 | 60
-40 4.6 006[007] - [ - | - | - Joogforo[ - [ = = [ -JomJom3| - | - [ - [ -
03264 -30 9.9 —Joos[ - [ =T - - =-TJoe[ =T -T-1T-1T=-TJos| = =1 -1-
-20 16.3 —Joos| - [ - [ - - =-Jon[ - - - -[=Toms| - [ = [ -[-
-40 46 0.05 [ 0.07 [ 0.07[0.070.07| - [0.07[0.09]0.10]0.10]0.10] — [0.10]0.12]0.13]0.13[013] —
-30 9.9 — Jo007]008[008]008] - | - [o010]012]012]012] - | = [o13]o.16 016016 —
CRO-4 -20 16.3 - Jo07]009 010 010 - | - [o09[012]014]014] - | - [oa13]o16 019 019] -
0/50 -10 24.0 — [ = Joos]omonn| - | = [ = [o12]o15]016] - | = [ = |014|020 022 —
0 33.0 - = [ =TomJorz]| = [ = [ =1 =TomaJorzr] - = [ =1 -To19]o024[ -
10 435 - - =T =TJon| - -1 -T1T-1T-TJowe] - =1 =1-1-To22[ -
-40 46 0.05 [ 0.06 | 0.07 | 0.07 [ 0.07 | 0.07 | 0.07 [ 0.09 | 0.10 [ 0.10 [ 0.10 | 0.10 [ 0.09 [ 0.11 [ 0.13 [ 0.13] 0.13] 0.13
-30 9.9 — [0.07 008008 008008 - [009[0.11]0.12]012]012] - [0.12]0.15]0.16 [0.16 [ 0.16
CRO-4 20 16.3 — Jo07]008]010 010 010 - [o09 011 0.14]0.14]014] - [013]0.15]0.19]0.19[0.19
/75 -10 24.0 — | = Joo8]ot0 ot o1 | — [ = [o11]014]016[016] — [ — [0.14]0.19[022]022
/ 0 33.0 - [ = [ =TJoogJomois| = [ = [ = Jo13]orefoa8] - [ = [ - Jo18]022[025
10 435 - - =T =TonmJos| = [ = [ =1 -TJoisJoas] - [ =] =] - [o21[025
20 55.7 - - - =1=TJouo| - - =1 -=-T-=TJowe| = [ =1 -=1-1-1o02
Desi Pressure Drop Across Valve (psi)
esign .
Type and Evaporator Saturated Suction 05 1 | 2
Adjustment Temnerature Pressure — psig - =
Range p°F (Reference) Valve Settings (psig)
10 |20 | 30 (40 [ 50 |60 | 10 | 20 | 30 ( 40 | 50 | 60 | 10 | 20 | 30 | 40 | 50 | 60
-40 4.6 0.16 | 0.26 [ 0.36 [ 0.46 | 0.49 | 0.49 | 0.22 [ 0.36 [ 0.50 | 0.63 | 0.68 | 0.68 | 0.28 [ 0.48 | 0.67 | 0.86 | 0.94 [ 0.94
-20 16.3 — J020[033[046 060 067| - [028[046]0.62]085[093] — [0.37]0.63]0.89][1.17[1.30
CRO(T)-6 -10 240 - | = [o27]042 058 072 - [ - [o037]059 081 [1.01] — [ = [o051]081[1.13]140
0/60 0 33.0 - | = [ = Jo33]o51 o067 - [ - [ - Joss|o7ifoes| - [ -] - Jo062]099][130
10 435 - - [ =[] =To3sJoss| - [ - [ = - Jos2for8] - [ = [ = | = [o72[108
20 55.7 - - =T =T-TJoss| - [ - [ =T -1 -TJosofl = [ =] =1 -1-"Tos8
-40 4.6 0.33 [ 0.94 [ 1.07 [ 1.07 | 1.07 | 1.07 | 0.46 | 1.32 [ 1.51 | 1.51 | 1.51 | 1.51 | 0.63 | 1.86 | 2.12 | 2.12 | 2.12 | 2.12
-20 16.3 — Jo030[113[1.45[1.45[1.45| — [043[ 159204204 [204| — [059]224]288] 2882388
CRO(T)-10 -10 240 - | = [os8[1m[167[167] - [ - [o081]214]235[235] — [ = [1.14]301[332[332
0/60 0 33.0 - [ = = TJore[ro 1o — [ = | - [ro7]269]269] — | = [ — [151[3.80]380
10 435 - = [ = =Toss[r9| - [ - [ = -12af282] - [ -] -] - [175[397
20 55.7 - - =T =-T=-TJosr| - [ - =T-1T-TJoso| - [ =1 =1-1-T112
Design Pressure Drop Across Valve (psi)
i .
Type and Evaporator Saturated Suction 05 1 | %)
Adjustment Temnerature Pressure — psig - -
Range poF (Reference) Valve Settings (psig)
40 |50 | 60 | 70 [ 80 |90 | 40 | 50 | 60 | 70 | 80 | 90 | 40 | 50 [ 60 | 70 | 80 | 90
0 33.0 0.29 [ 0.41[052[0.63]0.76 | 0.86 | 0.40 [ 057 [ 0.72 [ 0.89 | 1.07 [ 1.21 ] 054 [0.79] 1.00 | 1.23 [ 1.49 [ 1.69
CROT-6 10 435 — [033]045[ 058 073|084 — [046]063]082]1.02[1.18] — [0.63]0.87|1.13[ 143|165
30/110 20 55.7 — | = Jo33]048]064]077] — | — [046[067[090]1.08] — | — [0.63]093]1.26] 151
30 69.7 - | = [ =[] =Toa49os3| - [ — [ = - Joesfoss] — [ = [ - | - [o95[123
40 85.7 - - -1 =T -TJow| - [ -[-T-1T-TJosr] = [ =1 -=1-1-1Tom
0 33.0 052 [ 1.29 [ 1.91 [ 1.91 1.91 | 1.91 | 0.73 | 1.83 | 2.69 | 2.69 | 2.69 | 2.69 | 1.02 | 2.57 | 3.80 | 3.80 | 3.80 | 3.80
CROT-10 10 435 — Jo60[135[217[217 217 — [o0.84[1.91[306306[3.06] — [1.18]269]432]432[432
20/110 20 55.7 - | - [o039]1.33]236 245 — | — [054]1.87|333[346] — [ — [0.76] 264|470 [ 4.89
/ 30 69.7 =1 =Twleor| - [ = [ = =166[202| - [ = | = | - [234]413
40 85.7 - - =T =T -TJoa| - [ - =T -1 -TJoeo] —[ =1 -1 -1-"Toss
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Capacities based on 100°F condensing temperature, 10°F superheat, and 0°F subcooling

R T

] Pressure Drop Across Valve (psi)
i and, | Evaportor | Saturated Suction 5] i | 2
! Temperature P19 Valve Setting — psi
Range °F (Reference) g — psig
10 (20 | 30 |40 |50 (60 |10 | 20 | 30 | 40 | 50 | 60 | 10 | 20 | 30 | 40 | 50 | 60
40 55 006/007] — | — | — | - Joosfot0] — | — | — | - Jomfoa3| - | - | - | -
C(;{(2164 -30 111 —Joos| - [ - [ = = =TJo| = [ - = =[=TJow| - [ = =1+
/ 20 178 —Joor - [ - - - =Joo| - [ - =-[-1=-TJo3[ = -[-1-=
40 5.5 0.050.06 [ 0.07 [0.07]007| — |0.07][009]0.10[0.10]0.10] — [0.09]012]013]0.13]0.13] —
-30 111 — 007008008008 — | - [o09]012]012[012] - | - [013]016]0.16]016] —
CRO-4 20 17.8 — Joo06]008]010]010] - | - [009]012]014|014] — | — [012]016]019]0.19] —
0/50 -10 258 — | = Joosfoaoforr| — | = [ = [onforsfore| - | = [ - Joi5]020]022] -
0 362 — | = =JoosJorz| — [ = | = [ =TJoa3fote| - | = | = [ = [o18]023] -
10 462 == [ —Jowo[ - [ - == =TJom[ - | = [ =[ =1 =To2][ -
40 55 0.05 | 0.06 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07 | 0.08 ] 0.10 | 0.10 | 0.10] 0.10 | 0.09 [ 0.17 | 0.13 | 0.13] 0.13 ] 0.13
-30 111 — |0.06[0.08]008]008]008] — [0.09]011]0.12[012][012] — [012]0.15|0.16 | 0.16 | 0.16
CRO-4 20 178 — |0.06[0.08]009 010 010 — [0.09] 011014 014]014] - [012]0.15|0.18]0.19]0.19
075 -10 258 — | = Joo8]o09 01t |01 - [ - [oa1]013]016]016] — | — |0.15]|0.18]0.22]022
0 352 — | = =Joosomt]o13] = | = [ = [o13]o15]018] — | - [ = [017[021]0.25
10 462 — | = =TJoosorofot2| — | - [ = [ = [otafoa7| - [ = [ = | - [019] 024
20 58.8 = - -1 =-Jon[ - [ - =T=TJoa5] = [ - [ = -1 -Tox
e Pressure Drop Across Valve (psi)
Aement | Evaporator | SZUCL0E Sorien ! | z
Range Temps;ature (Reference) Valve Settings (psig)
10 (20 (30 {40 | 50 [ 60 | 10 | 20 | 30 | 40 | 50 | 60 | 10 | 20 | 30 | 40 | 50 | 60
40 55 0.15 0.25 ] 0.35 | 0.44 | 0.49 | 0.490.21]0.35 | 0.48 | 0.62 | 0.68 | 0.68 | 0.26 | 0.46 | 0.65 | 0.85 | 0.93 | 0.93
CRO(T)-6 20 1738 — | = [o31 044 057 066 — | — [043]062[080[093] — | — [059085[1.10]1.29
0/60 -10 258 — | = Jo24]039 054 069] — | - [033]054|075[097| — | — [045|0.75[1.04]135
0 352 — | = | = Jo029]045/063] - | - | — |o40]06308] — | — | - |054]087]1.23
10 462 — | - [ = [ —To3oJoso| - [ - [ = - Jos2Jonn| - [ - [ - | - [o58[098
-40 55 0.27 0.8 1.06 | 1.06 | 1.06 | 1.06 | 0.37 | 1.24 | 1.50 | 150 | 1.50 | 1.50 | 052 | 1.75 | 2.11 | 2.11 | 2.11 | 2.11
CRO(T)-10 20 17.8 — | = [o099[ 144144144 — | — [140]203[203[203| — | — |1.97 286286 2.86
0/60 -10 258 — | — |039]133]165[1.65] — | — |055|188|233[233| — | — |077265]329]329
0 352 — | = | - [o52]|156[18] — | - | - |073]220[266| - | - | — |[1.03[310]375
10 462 — | = - —TJoas[no| — | — [ - | - Joe3[240] - | - [ = | - [088]330
e Pressure Drop Across Valve (psi)
Aement | Evaporator | SZUCLLE Surien ! | z
Range Temps;ature (Reference) Valve Setting (psig)
40 |50 | 60 | 70 | 80 | 90 [ 40 (50 {60 | 70 | 80 | 90 | 40 | 50 | 60 | 70 | 80 | 90
0 352 0.26 | 0.37 | 0.49 [ 0.61 | 0.71 | 0.83 | 0.36 | 0.52 | 0.69 | 0.85 | 1.00 [ 1.17 | 0.49 [ 0.71 | 0.95 | 1.18 | 1.40 | 1.63
CRO(T)-6 10 46.2 - | - [o42]055 067 080 - [ - 058077 094113 - [ - [0.80]1.07 [1.31 [ 158
30/110 20 58.8 — | = = [oa3]os7 072 - | — | - [o60 080 101 — | - [ - [o84[1.12]142
30 733 — | = = [ —TJoaofos7| - | — [ - [ - Jos6lo80] — | - [ = | - [o78]112
0 35.2 0.36 | 1.06 | 1.81 ] 1.88 | 1.88 | 1.88 | 0.50 | 1.49 | 2.65 | 2.66 | 2.66 | 2.66 | 0.70 | 2.10 | 3.60 | 3.75 | 3.75 | 3.75
CRO(T)-10 10 46.2 - | - [115[198 (214|214 — [ - [163]280[302]302| - | — [230[395]4.26|4.26
30/110 20 58.8 — | = = [nor|veafaa| — | — [ = |51 274341 — | — [ - [212[386] 481
30 733 — | - =1 —TJoer[1:3] = [ = [ = | - Joss|2a| - [ - | = | - [133]344

ORDERING INSTRUCTIONS

To eliminate delays in shipments, specify complete valve designation:

CRO - T - 10 - 0/60 - 1-1/8 ODF

Valve Type Close on Access Valve on Port Size in Eighths Adjustment Range - psig Connections - ODF Solder
Rise of Outlet Inlet Connection of an Inch Soe Soasifications for avaiabl or SAE Flare

ee Specl ications for available

Pressure C%gg_? ;][; adjustment ranges

SPORI.;AN VALVE COMPANY

206 LANGE DRIVE « WASHINGTON, MO 63090

® 636-239-1111  FAX 636-239-9130
Printed in the U.S.of A. www.sporlan.com 25-703





