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SYSTEM CAPACITY CONTROL

On many air conditioning and refrigeration systems it
is desirable to limit the minimum evaporating pres-
sure during periods of low load either to prevent coil
icing or to avoid operating the compressor at a lower
suction pressure than it was designed to operate.
Various methods have been used to achieve this result
— integral cylinder unloading, gas engines with vari-
able speed control, or multiple smaller systems.
Compressor cylinder unloading is used extensively on
larger systems but is too costly on small equipment,
usually 10 hp and below. Cycling the compressor with
a low pressure cutout control is a method often used
but is being re-evaluated for three reasons.

1. On-off control on air conditioning systems is
uncomfortable and does a poor job of humidity
and mold control.

2. Compressor cycling reduces equipment life.

3. In most cases, compressor cycling is not economical
because of peak load demand charges.

One method that offers a practical and economical solu-
tion to the problem, is to bypass a portion of the hot dis-
charge gas directly into the low side. This is done by a
modulating control valve — commonly called a
Discharge Bypass Valve (DBV). This valve, which opens
on a decrease in suction pressure, can be set to automat-
ically maintain a desired minimum evaporating pres-
sure regardless of the decrease in evaporator load.

Sporlan manufactures a complete line of Discharge
Bypass Valves including non-adjustable models, for spe-
cific customer requirements. Contact your Sporlan repre-
sentative for assistance with special needs.

APPLICATION

Sporlan Discharge Bypass Valves provide an economi-
cal method of compressor capacity control in place of
cylinder unloaders or the handling of unloading
requirements below the last step of cylinder unloading.

On air conditioning systems, the minimum allowable
evaporating temperature that will avoid coil icing
depends on evaporator design and the amount of air
passing over the coil. The refrigerant temperature
may be below 32°F, but coil icing will not usually occur
with high air velocities since the external surface tem-
perature of the tube will be above 32°F. For most air
conditioning systems the minimum evaporating tem-
perature is 20°F to 25°F. However, when air velocities
are reduced considerably, the minimum evaporating
temperature should be 26°F to 28°F.

Sporlan Discharge Bypass Valves can be set so they
start to open at an evaporating pressure equivalent to
32°F saturation temperature. Therefore, they would be
at their rated capacity at 26°F evaporating temperature.

On refrigeration systems, discharge bypass valves are
used to prevent the suction pressure from going below
the minimum value recommended by the compressor
manufacturer.

A typical application would be a low temperature com-
pressor designed for operation at a minimum evapo-
rating temperature of -40°F on Refrigerant 22. The
required evaporating temperature at normal load con-
ditions is -30°F. A discharge bypass valve would be
selected which would start to open at the pressure
equivalent to -34°F, and bypass enough hot gas at
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-40°F to prevent a further decrease in suction pres-
sure. Valve settings are discussed completely later in
this bulletin.

The discharge bypass valve is applied in a branch line,
off the discharge line, as close to the compressor as
possible. The bypassed vapor can enter the low side at
one of the following locations:

1. Evaporator inlet with distributor.
2. Evaporator inlet without distributor.
3. Suction line.

Each is illustrated and discussed below. While Figures
1, 2, and 3 show a specific type of discharge bypass
valve, all types can be used in place of the one shown.

BYPASS TO EVAPORATOR INLET WITH DISTRIBUTOR
This method of application, illustrated in Figure 1,
provides distinct advantages over the other methods,
especially for unitary or field built-up units where the
high and low side are close coupled.

This method is also applicable on systems with remote
condensing units, especially when the evaporator is
located below the condensing unit, see discussion below.
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The primary advantage of this method is that the sys-
tem thermostatic expansion valve will respond to the
increased superheat of the vapor leaving the evaporator
and will provide the liquid required for desuperheating.
Also the evaporator serves as an excellent mixing
chamber for the bypassed hot gas and the
liquid-vapor mixture from the expansion valve. This
ensures a dry vapor reaching the compressor. Oil return
from the evaporator is also improved since the velocity
in the evaporator is kept high by the hot gas.

Sporlan 1650R Series Distributor or ASC — Two refrig-
erant distribution methods are available to introduce
hot gas in this manner:

1. Bypass to Sporlan 1650R series distributor with
an auxiliary side connection.

2. Bypass to Sporlan ASC series Auxiliary Side
Connector.

Method 1 is normally utilized on factory assembled or
unitary systems where hot gas bypass is initially
designed into the system. The 1650R series distribu-
tor allows the hot gas to enter downstream of the dis-
tributor nozzle. Method 2 is applicable on field
built-up systems or on existing systems where the
standard refrigerant distributor is already installed
on the evaporator.
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Some caution is necessary with either of these meth-
ods. If the distributor circuits are sized properly for
normal cooling duty, the flow of hot gas through the
circuits may cause excessive pressure drop and/or
noise. Therefore, it is recommended that the distribu-
tor circuits be selected one size larger than for straight
cooling duty. See Selection Procedures Section for
selection information on this method of hot gas
bypass. For complete technical details on the 1650R
series distributor and the ASC series Auxiliary Side
Connector, refer to Bulletin 20-10.

Valve/Equipment Location and Piping — When the
evaporator is located below the compressor on a
remote system, bypass to the evaporator inlet is still
the best method of hot gas bypass to ensure sufficient
oil return to the compressor. In order for the bypass to
achieve rated capacity at the conditions for which it
was selected, the bypass valve and hot gas solenoid
valve (if used) must be located at the compressor,
rather than at the evaporator. If the evaporator is
above or on the same level as the compressor, this
valve location will also eliminate the possibility of hot
gas condensing in the long bypass line and running
back into the compressor during the off cycle.

Whenever hot gas bypass to the evaporator inlet is nec-
essary for a system with two or more evaporator sections,
each with its own TEV (no liquid line solenoid valves),
but handling the same load, two methods may be used to
avoid operating interference between sections:

1. Use a separate discharge bypass valve for each
evaporator section.

2. Use one discharge bypass valve to feed two bypass
lines, each with a check valve between the bypass valve
and the evaporator section inlet. The check valves wiill
prevent interaction between the TEVs when the bypass
valve is closed.

Externally Equalized Bypass Valves — Since the pri-
mary function of the DBV is to maintain suction pres-
sure, the compressor suction pressure is the control
pressure and must be exerted on the underside of the
valve diaphragm. When the DBV is applied as shown
in Figure 1, where there is an appreciable pressure
drop between the valve outlet and the compressor suc-
tion, the externally equalized valve must be used. This
is true because when the valve opens, a sudden rise in
pressure occurs at the valve outlet. This creates a
false control pressure, which causes the internally
equalized valve to close.

Caution - Introduction of the bypassed gas between
the thermostatic expansion valve and the distributor
is not generally recommended because of the large
pressure drop caused by the hot gas flowing through
the distributor nozzle, or throat, and the tube circuits,
which have been sized for normal cooling flow rates.
Careful evaluation and testing should precede any
application where hot gas is bypassed between the
TEV and the distributor.

BYPASS TO EVAPORATOR INLET WITHOUT DIS-
TRIBUTOR Many refrigeration systems and water
chillers do not use refrigerant distributors, but may
require some method of compressor capacity control.
This type of application provides the same advantages
as bypassing hot gas to the evaporator inlet with a dis-
tributor. All information relating to bypassing hot gas
to the evaporator inlet with a distributor, except that
concerning distributors or ASCs, also applies to bypassing

to the evaporator inlet without a distributor.

BYPASS TO SUCTION LINE On many applications, it
1s necessary to bypass directly into the suction line.
This is generally true of systems with multi-evapora-
tors or remote condensing units, as well as on existing
systems where it is easier to connect to the suction
line than the evaporator inlet. The latter situation
involves systems fed by TEVs or capillary tubes.
When hot gas is bypassed directly into the suction
line, the danger exists of overheating the compressor
and trapping the oil in the evaporator. As the suction
temperatures rise, the discharge temperature like-
wise starts to increase. This can cause breakdown of
the oil and refrigerant with the possible result being a
compressor burnout. On close-coupled systems, this
can be eliminated by locating the main expansion
valve bulb downstream of the bypass connection as
illustrated in Figure 2.

Advantages and Disadvantages — The method illus-
trated in Figure 2 allows the application of hot gas
bypass to an existing system with only minor piping
changes. And in most cases, the operation of the sys-
tem will be satisfactory. However, on some systems
the interaction between the DBV and the TEV may
result in undesirable hunting and poor system per-
formance. Also, there may not be sufficient length of
suction line available to get good mixing of the hot gas
vapor and the cool evaporator vapor before reaching
the bulb location. If at least 3 feet of suction line,
preferably with an elbow between the two locations, is
not available, the method in Figure 3 is strongly rec-
ommended instead. This method offers added flexibil-
ity for multi-evaporator systems or remote systems
because the hot gas bypass components can be located
at the condensing unit. However, neither method,
Figure 2 or 3, ensures oil return unless special care is
taken in the system piping to accomplish satisfactory
oil return to the compressor from the low side.

Figure 2
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Desuperheating Thermostatic Expansion Valve — On
those applications where the hot gas must be
bypassed directly into the suction line downstream of
the main expansion valve’s bulb, an auxiliary thermo-
static expansion valve — commonly called a desuper-
heating TEV or a liquid injection valve — is required.
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The purpose of this valve is to supply enough liquid
refrigerant to cool the hot discharge gas to the recom-
mended suction temperature. Most compressor manu-
facturers specify a maximum suction gas temperature
of 65°F. For these requirements, special desuper-
heating thermostatic charges are available which will
control at the proper superheat to maintain the suction



gas at or below 65°F. For applications requiring suc-
tion gas temperatures appreciably below 65°F, contact
Sporlan Valve Company or the compressor manufac-
turer for assistance. In all cases the maximum permis-
sible suction gas temperature published by the
compressor manufacturer must be followed. These spe-
cial charges, along with the correct selection methods,
are given in the Selection Procedures Section.

Figure 3 illustrates an externally equalized desuper-
heating TEV. And in most cases it is the recommend-
ed selection. However, if the outlet piping from the
expansion valve and the bypass valve is adequately
sized and the distance from the connection where the
bypass line enters the suction line to the compressor is
close coupled, the internally equalized type may be
used. If there is any doubt, use the externally equalized
valve. See Bulletin 10-9 for a complete analysis on this
subject.

Valve/Equipment Location and Piping — As indicated
earlier, the bypass valve and hot gas solenoid valve (if
used) must be located as near to the compressor as
possible to ensure rated capacity is obtained from the
DBV at the conditions for which it was selected. On
some systems with remote condensing units, the evap-
orator will be located below the compressor. When this
is the case, serious consideration should be given to
bypassing the hot gas to the evaporator inlet to keep
the compressor oil from being trapped in the evapora-
tor or suction line. Consult with the compressor man-
ufacturer for additional application data.

One of the most important points to remember when
piping the discharge bypass valve and the desuper-
heating thermostatic expansion valve is that a homog-
enous mixture of liquid and gas must be obtained
before reaching the bulb location. Otherwise, the sys-
tem operation may become unstable and the thermo-
static expansion valve will hunt. Mixing can be
accomplished two ways: use a suction line accumula-
tor downstream of both connections with the auxiliary
thermostatic expansion valve bulb downstream of the
accumulator; tee the liquid-vapor mixture from the
thermostatic expansion valve and the hot gas from the
bypass valve together before connecting a common
line to the suction line. The latter method is illustrat-
ed in Figure 3.

Externally Equalized DBV - While an internally equal-
ized bypass valve can be used for most applications as
illustrated in Figure 2, the final selection depends on
the specific system. The deciding factor is the amount
of pressure drop between the bypass valve outlet and
the compressor suction. Since most applications,
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(Figures 1 and 3), require externally equalized valves,
this model will be the most readily available one in the
field. Therefore, it is suggested that in all cases, the
externally equalized DBV be applied.

PARALLELING VALVES If the hot gas bypass require-
ment on any system is greater than the capacity of the
largest discharge bypass valve, these valves can be
applied in parallel. The pressure settings of the paral-
leled valves should be the same to get the most sensi-
tive performance, and the piping to each valve should
be identical to keep the pressure drop across each
valve the same.

PIPING SUGGESTIONS Figures 1, 2, and 3 are piping
schematics only to illustrate the general location of
the discharge bypass valves in the system. Sporlan
recommends that recognized piping references, such
as equipment manufacturers’ literature and the
ASHRAE Handbook, be consulted for assistance.
Sporlan is not responsible for system design, any dam-
age arising from faulty system design, or for misappli-
cation of its products. If these valves are applied in
any manner other than as described in this bulletin,
the Sporlan warranty is void. Actual system piping
must be done so as to protect the compressor at all
times. This includes protection against overheating,
slugging with liquid refrigerant, and trapping of oil in
various system locations.

The inlet connection on the discharge bypass valve
should be sized to match system piping requirements.
If a hot gas solenoid valve is used, its connection size
will help determine the necessary connections on the
bypass valve. Whether piping the hot gas to the evap-
orator inlet or the suction line, matching connections
is easy if all components are reviewed in light of the
most efficient system operation: side connection on
distributor or ASC, hot gas solenoid valve, discharge
line, suction line, desuperheating TEV, etc.

Inlet strainers are available for all solder type bypass
valves. The need for an inlet strainer is a function of
system cleanliness. Moisture and particles too small
for the strainer are harmful to the system and must
also be removed. Therefore, it is recommended that a
Catch-All Filter-Drier be applied in the liquid line and
suction line (if required). See Bulletin 40-10.

HOT GAS SOLENOID VALVE Each of the schematic
drawings in this application section shows a solenoid
valve in a hot gas bypass line. Systems that operate on
a pump down cycle require a solenoid valve in the hot
gas bypass line in addition to the liquid line solenoid
valve, since the bypass valve will open as the suction
pressure is reduced. The two solenoid valves, hot gas
and liquid line, should be wired in parallel so they are
de-energized by a thermostat or any of the compressor
zafety devices, after which the compressor will shut
own.

Even if the system is not on a pump down cycle, it is
usually best to have a shut-off valve in the hot gas
bypass line so the system can be pumped down for
service.

When the hot gas is bypassed into the suction line, a
hot gas solenoid valve 1s also needed if the compressor
does not have an integral temperature protection
device. The valve serves as a safety measure against
an extremely high superheat condition at the com-
pressor suction. This condition can occur if the system
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experiences a malfunction of the thermostatic expan-
sion valve, which is serving to desuperheat the
bypassed hot gas; or, if the system is short of refriger-
ant. The hot gas solenoid valve is wired in series with
a bi-metal thermostat fastened to the discharge line
close to the compressor. This causes the solenoid valve
to close if the discharge line temperature becomes
excessive.

Complete selection information is given in the
Selection Procedures Section.

DBV WITH OTHER PRESSURE REGULATING VALVES
A discharge bypass valve can be applied on any sys-
tem that experiences undesirable compressor cycling
during periods of low load. However, when other pres-
sure regulating valves are also used, some considera-
tion should be given to prevent undesirable operation.
For example, when the bypass valve is required on a
system with an evaporator pressure regulating valve
(ORIT or other type), less hunting will probably occur
if the hot gas is bypassed directly to the suction line
along with a desuperheating TEV. However, this may
leave oil trapped in the evaporator due to the low
velocity flow when the ORIT is throttled. Therefore,
depending on the specific system involved, the hot gas
may be bypassed either to the evaporator inlet or
directly to the suction line.

If the discharge bypass valve is required on a system
with a crankcase pressure regulating valve (CRO or
other type), the DBV can bypass to the low side at any
one of the locations shown in Figures 1, 2, or 3, and
the decision on whether an internal or external valve
1s required will depend on the method used. The pres-
sure setting of the DBV must be lower than the CRO
valve setting for each valve to function properly.

Normally, when hot gas bypass is used for capacity
control during periods of low load, the outdoor ambai-
ent drops below 70°F. Therefore, all air cooled systems
that utilize hot gas bypass for capacity control should
have some type of head pressure control to maintain
satisfactory performance.

For information on other Sporlan pressure regulating
valves refer to the following bulletins: 90-10
Crankcase Pressure Regulating Valves, 90-20
Evaporator Pressure Regulating Valves, and 90-30
Head Pressure Control Valves.

OPERATION

DIRECT ACTING VALVES - ADRI, ADRS, ADRP, and
ADRH Sporlan DBVs respond to changes in down-
stream or suction pressure. See Figure 4. When the
evaporating pressure is above the valve setting, the
valve remains closed. As the suction pressure drops
below the valve setting, the valve responds and begins
to open. As with all modulating type valves, the
amount of opening is proportional to the change in the
variable being controlled — in this case the suction
pressure. As the suction pressure continues to drop,
the valve continues to open until the limit of the valve
stroke is reached. However, on normal applications
there is not sufficient pressure change to open these
valves to the limit of their stroke. The amount of pres-
sure change from the point at which it is desired to
have the valve closed, to the point at which it is to
open, varies widely with the type of refrigerant used
and the evaporating temperature. For this reason
Sporlan DBVs are rated on the basis of allowable

Figure 4
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evaporator temperature change from closed position
to rated opening. A 6°F change is considered normal
for most applications and is the basis of our capacity
ratings. Multipliers for other temperature changes are
given in the Selection Procedures section.

These factors must be considered in the application
and selection of all DBV’s. Therefore, the following
sections completely explain how the various factors
are utilized 1n determining the proper valve to use,
and the correct method of application.

PILOT OPERATED VALVE - SHGB(E)-8 During normal
system operation, the solenoid coil is energized, which
allows the SHGB(E)-8 to modulate in response to
changes in its outlet pressure or suction pressure, see
Figure 5. De-energizing the solenoid coil will cause the
valve to close so that no discharge gas is bypassed, see
Figure 6.

As illustrated in Figure 5, the main piston of this
valve is controlled by a pilot valve. The outlet pressure
or suction pressure (P1) acts as a closing force on the
pilot valve and is opposed by the adjustment spring
which acts in an opening direction. High pressure gas
(P2) bleeds into the chamber above the main piston
through a restrictor in the piston. The pilot valve con-
trols the position of the main piston by regulating the
amount of gas that bleeds out of the chamber. As this
pressure on top of the main piston (P3) increases and
decreases, it causes the main piston to modulate
closed and open.

As the suction pressure (P1) falls below the pilot
valve’s setting, the pilot port modulates open. This
bleeds refrigerant from the chamber above the piston
through the pilot valve at a faster rate than it is enter-
ing, so the pressure decreases. As this pressure (P3)
plus the pressure from the spring (Ps) falls below the
inlet pressure (P2), the inlet pressure pushes the pis-
ton up, modulating the valve open. As the suction
pressure rises above the setting of the pilot valve, the
pilot port modulates closed. This allows pressure to
build on top of the main piston. As this pressure (P3)
approaches the inlet pressure (P2), the force combined
with the force from the spring (Ps) pushes the piston
down, modulating the valve closed.

To close the valve, the solenoid coil is de-energized. As
illustrated in Figure 6, when the solenoid coil is
de-energized, the solenoid plunger closes the port to
the pilot valve, which prevents refrigerant from
leaving the piston chamber. The incoming hot gas (P2)



Figure 5 Solenoid Coil Energized Valve Modulating

Figure 6 Solenoid Coil De-Energized Valve Closed

bleeds through the piston to the chamber above the
piston. However, since the hot gas cannot bleed
through the pilot valve, the pressure on top of the
main piston (P3) increases, driving the piston down
and closing the main port.

PILOT OPERATED VALVE - SHGB(E)-15 In normal
operation the solenoid coil is energized which allows
the SHGB(E)-15 to modulate in response to changes in
its outlet or suction pressure, see Figure 7. De-ener-
gizing the solenoid coil will close the valve so that no
hot gas is bypassed, see Figure 8.

As illustrated in Figure 7, the main piston of this valve
is controlled by a pilot valve. The outlet pressure or
suction pressure (P1) acts as a closing force on the pilot
valve and is opposed by the adjustment spring that
acts in an opening direction. High pressure gas (P2)
bleeds into the main valve through a restrictor to the
top of the main piston. The pilot valve controls the
position of this piston by regulating the amount of gas
that bleeds out of the main valve, thus varying the
pressure on top of the main piston (P3). As this pres-
sure on top of the main piston increases and decreases,
it causes the main piston to modulate closed and open.

As the suction pressure (P1) falls below the pilot
valve's setting, the pilot port modulates open. This
bleeds refrigerant from the piston chamber at a faster
rate than it is entering, so the pressure decreases. As
this pressure (P3) plus the pressure from the spring
(P4) falls below the inlet pressure (P2), the inlet pres-
sure pushes the piston up, modulating the valve open.
As the suction pressure rises above the setting of the
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pilot valve, the pilot port modulates closed. This
allows pressure to build on top of the main piston. As
this pressure (P3) approaches the inlet pressure (P2),
the force, combined with the force from the spring
({’4),dpushes the piston down, modulating the valve
closed.

As illustrated in Figure 8, when the solenoid coil is de-
energized, the solenoid plunger closes the port to the
pilot valve, which prevents refrigerant from leaving
the piston chamber. Since this incoming hot gas (P2)
cannot be bled out through the pilot valve, the pres-
sure on top of the main piston (P3) increases, driving
the piston down and closing the main port.

Figure 7

Solenoid Coil Energized Valve Modulating

Figure 8 Solenoid Coil De-Energized Valve Closed

ADJUSTMENT RANGES
PRESSURE SETTINGS

ADJUSTABLE SPRING HEADS ON DIRECT ACTING
VALVES The fully adjustable type utilizes a spring
assembly which can be fixed at the desired pressure
setting (opening pressure). This setting will not be
affected by other factors such as ambient or hot gas
temperatures. The ADRP(E)-3 and ADRH(E)-6 are
available with two adjustment ranges — 0/30 and 0/80
psig. The ADRI(E) is available with a 0/55 psig, 0/75
psig and 0/100 psig adjustment ranges. The standard
factory settings for all the fully adjustable types are
listed in the table below.

STANDARD FACTORY SETTINGS FOR FULLY ADJUSTABLE VALVES

VALVE MODEL ADJUSTMENT RANGE | STANDARD SETTING
0/55 28
ADRI(E) 0/75 38
0/100 50
ADRS(E)-2
ADRP(E)-3 0/30 20
ADRHE-6
ADRS(E)-2
ADRP(E)-3 0/80 60
ADRHE-6




Page 6 / BULLETIN 90-40

The 0/30 range on the ADRS(E), ADRP(E) and ADRHE
models is intended primarily for refrigeration applica-
tions, while the 0/80 range is generally required for air
conditioning systems. The capacity table shows the
evaporating temperatures at which each range can be
applied. Where capacities are given for both the 0/30
and 0/80, the 0/30 psig range should be used because of
its greater capacity. There is generally a small differ-
ence in capacity on the ADRI(E) valves with the 0/55,
0/75 and 0/100 psig adjustment ranges. Due to the dif-
ference in gradient among the ADRI(E) adjustment
ranges and greater capacity, it is best to choose the
lowest adjustment range that provides the desired set
point.

ADJUSTABLE REMOTE BULB HEADS ON DIRECT
ACTING VALVES This type of adjustable head is gener-
ally applied only on air conditioning systems, and has
limited adjustment ranges of 10 psi for Refrigerant
134a and 15 psi for other refrigerants. It utilizes an
adjustable bellows assembly in the remote bulb of an
air charged “cap tube/remote bulb” element. By chang-
ing the volume of the remote bulb, pressure settings
within the adjustment ranges can be set. Because of
the air charge, these models are affected by ambient
temperatures at the remote bulb. (Although the
remote bulb is affected by ambient temperature, it is
strictly a pressure regulating valve and not a temper-
ature control device.) Therefore, it is necessary to
locate the remote bulb in as nearly constant ambient
as possible to maintain a constant pressure setting.
Figure 2 shows the remote bulb located in the return
air. Any other location that has a nearly constant
ambient temperature year-round can also be used.
Since these models are set in 80°F ambient, any appre-
ciable variation from this temperature will cause the
pressure setting to vary. The actual pressure setting
change is 1 psi for every 7°F increase or decrease in the
ambient temperature.

The table below lists the standard pressure settings
and adjustment ranges for these valves.

STANDARD PRESSURE SETTINGS

For Adjustable Remote Bulb Type on Air Conditioning Systems

*VALVE OPENING STANDARD VALVE
REFRIGERANT PRESSURE ADJUSTMENT RANGE
— psig — psi
22, 407C 60 55-70
134a 30 25-35
401A 38 32-44
404A 70 65-80

*Normal factory setting for a valve selected to start bypassing at an evaporator rating
temperature of 32°F - 34°F.

The fully adjustable type has the definite advantage of
being more flexible than the adjustable remote bulb
type. However, the capacity ratings of the ADRHE-6
are considerably less than the ratings of the DRHE-6
adjustable remote bulb type. Therefore, when apply-
ing discharge bypass valves, the specific system
involved will help determine which valve type is the
best one for the job.

PILOT OPERATED VALVES The SHGB(E)-8 and
SHGB(E)-15 are adjustable from 0 to 100 psig. The
standard factory setting is 69 psig. Adjustment is
made by turning the adjustment screw on the pilot
valve. Turning this screw clockwise will increase the
valve’s setting and a counterclockwise rotation will
decrease the valve’s setting.

Adjusting these valves can be complicated because the
load must be varied during the setting procedure. The

load on the system must be decreased to lower the
suction pressure so that the valve can control. The
valve should then be adjusted to maintain the desired
pressure. The load on the system should then be
increased to raise the suction pressure above the valve
setting to close the valve. Once this is accomplished,
the valve setting can be checked by slowly decreasing
the load until the discharge bypass valve begins to
open (a hissing sound and/or an accompanying pres-
sure rise at the outlet connection will indicate that the
bypass valve has opened).

SPECIFICATIONS

Sporlan Discharge Bypass Valves utilize many of the
proven construction features of our line of thermosta-
tic expansion valves. The valves are constructed of the
finest materials — those best suited for the specific
purpose intended for each valve component. This
ensures long life and dependable service.

Since there are numerous models available, valve des-
ignations have been made distinctly different to aid in
specifying each type properly. Refer to the Ordering
Instructions on Page 11 for an explanation of the
valve designations.

ELEMENT DESIGNATIONS The table below lists the
element and spring part numbers for each valve type.
When ordering any element, the adjustment range
and the valve type must be specified.

REPLACEMENT ELEMENTS

STANDARD
REPLACEMENT ELEMENT TYPE | FITS VALVE TYPE| ADJUSTMENT
RANGES - psig
. D-8- DRS-2
I’;‘g;]?%ups;able D-3P-( DRP-3 Non-Adjustable
D-3H- DRH-6
*Non-Adjustable | R-8-@® DRS-2
Remote Bulb R-3P-( DRP-3 Non-Adjustable
Type R-3H- DRH-6
;Adlustable B-3P-AR DRP-3 25/35, 32/44
emote Bulb
Type B-3H-(DAR DRH-6 55/70, 65/80
A-4-(D ADRI-1-1/4 0/55, 0/75, 0/100
Adjustable A-8-® ADRS-2
Spring Type A3-(D ADRP-3 g;gg
A-3-(D ADRH-6

@ Specify desired Pressure Setting or Range of Adjustment.
*Remote bulb element has 0.88” 0D x 4.5” bulb with 5’ of capillary tubing. Other lengths
are available on special order and are priced the same as for special length TEV cap-

illary tubing.
REPLACEMENT SPRING KITS
ELEMENT PART
USED ON NUMBERS ADJUSTMENT SPRINGS
VALVE TYPE (Include Standard
Alitsinen B PART NUMBER WIRE SIZE
ADRS-2 A-8-0/30 K-1800E-1 .156"
ADRSE-2 A-8-0/80 K-1800E-2 112" and .178"
ADRP-3 A-3-0/30 K-1800E-1 156"
ADRPE-3
ADRHE-6 A-3-0/80 K-1800E-2 112" and .178"

The fully adjustable elements for the ADRS(E)-2,
ADRP(E)-3, and ADRHE-6 are available with a choice
of two adjustment ranges, 0/30 or 0/80 psig. By mere-
ly changing the adjustment spring in the element,
either adjustment range can be obtained from one ele-
ment. The adjustable element for the ADRI(E)-1-1/4
must be replaced if a different range of adjustment is



required. However prior to 1994, the element was
integral and is not replaceable. In this case, the entire
valve must be replaced.

The adjustable “remote bulb” elements contain a
charge of dry air as the operating pressure. The
adjustability feature is a valve assembly built into the
remote bulb. Since the adjustment range is limited by
the air pressure in the element and bulb assembly,
standard valves have been set up for “air conditioning”
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conditions only. However, special adjustment ranges
will be considered on special order. Contact your
Sporlan Representative or Sporlan, Washington,
Missouri.

The fully adjustable spring elements, A3-0/80 and A3-
0/30, are interchangeable between the ADRPE and
ADRHE valve models. The air charged elements are not
interchangeable between the DRPE and DRHE valve
models.

DIRECT ACTING VALVES — MATERIALS and CONSTRUCTION DETAILS

PORT SIZE ELEMENT TYPE CONNECTIONS SEATING
VALVE TYPE Inches and MATERIAL Type Matortal BODY MATERIAL MATERIAL TYPE OF JOINTS

ADRI(E)-1-1/4 5/32 Solder Copper
Solder Copper

ADRSIE)-2 14 . Flare Brass Metal-to-Metal .

Diaphragm - Solder Copper Brass Knife Edge

ADRP(E)-3 3/8 Stainless Steel Pp Metal-to-Metal
Flare Brass

DRHE-6 .

ADRHEG 3/4 Solder Copper Synthetic-to-Metal

The (A)DRI(E), (A)DRS
rated pressure for all models is 500 psig (3448 kPa).

DIRECT ACTING VALVES - DIMENSIONS

E), (A)DRP(E) and (A)DRHE valves are all recognized components under Underwriter’s Laboratories Guide Number SFJQ2, File Number SA5460. The maximum

VALVE TYPE CONNECTIONS DIMENSIONS - Inches WEIGHT — Pounds INLET
Internally | Externally Standarldn%t(])isnections Socket _ STRAINER
Equalized | Equalized®D in BOLD AbpB L C | D E | F | oy | Net | Shipping | Part Number

ADJUSTABLE MODELS

ADRI-1-1/4 | ADRIE-1-1/4 3/8 ODFQ® ,(‘,Iii 179 | 138 | 169 | 133 | 194 | 031 1.25 1,50 1524-000

3/8 ODF 144 031 8773

1/2 ODF 137 037 2.00 2.25 877-4

5/8 ODF 150 0.50 8775
ADRS-2 ADRSE-2 5 SAL 644 | 250 | 194 [mro 275 >

1/2 SAE 187 | 194 - 2.25 250 | Not Available

5/8 SAE 206 | 212 =

o L A
ADRP-3 ADRPE-3 694 | 281 | 206 — ' 275 '

1/2 SAE 2.06 - 3.25 3.50 Not Available

5/8 SAE 219 - : :

5/8 ODF 0.50 8775
Not Available | ADRHE-6 7/ ODF 706 | 288 | 1.8 462 275 | 075 350 4.00 8777

1-1/8 ODF 091 825-9

ADJUSTABLE "REMOTE BULB" MODEL @ @)

5/8 ODF 0.50 877-5
Not Available | DRHE-6 7/8 ODF 488 | 288 | 1.8 462 362 | 075 350 4.00 8777

1-1/8 ODF 091 825-9

(@ Standard External Equalizer connection is 1/4” ODF. 1/4” SAE Flare connection is available on request.

(@ The DRP(E)-3 adjustable remote bulb model is obsolete. It may be replaced by the ADRP(E)-3 adjustable model.

(® Multiple combinations of straight through and angle configurations are available. Specify connection sizes and body configurations if other than standard.

@ Air charges 0.88” 0D x 4.50” bulb with 5’ of capillary tubing. Other lengths are available on special order and are priced the same as for special length TEV capillary tubing.

DR F - ADR F
sl |
o] 13
f W+ , .
B
‘ C 450 A Lé;
e o] (<P
~—D——E—| M-
B
—{ 0.88 |~ ¢
RS —r—
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PILOT OPERATED VALVES — SPECIFICATIONS and DIMENSIONS

VALVE |PORT SIZE |ADJUSTMENT cgg:'gg;"?gs BODY | SEATING |SOCKET Egﬁiﬂ;‘é; colL "EWTit‘{]"E'gI"'T s“"’m‘f é”mf'GHT
TYPES | Inches | RANGE - psi MATERIAL | MATERIAL | DEPTH
Inches SAE — pounds — pounds
SHGB-8 78 x 118 75 i
ohoees | 04 0/100 T Brass | o oo [ e [mkea| 33 38
SHGB-15 1-1/8 INLET |1-1/8 OUTLET to Metal |91
SHGBE-15[ 75 1938 INLET [1-3/8 oUTLET] U2t Stee! 1.00 - |MKC2f 575 6.25

SHGB(E)-8 valves are listed by Underwriters Laboratories UL and UL (UL Guide Number YI10Z, File Number MH4576) for a maximum working pressure of 450 psig, MOPD = 300 psi,
Maximum Fluid Temperature = 240°F, and Maximum Ambient Temperature = 120°F. For use with common refrigerants excluding ammonia.

SHGB(E)-15 valves are listed by Underwriters Laboratories (UL File Number MH4576) and Canadian Standards Association (CSA File No. LR19953-24 and LR81662-2) for a Safe
Working Pressure of 450 psig Maximum Operating Pressure Differential of 300 psig. Maximum fluid temperature = 240°F, Maximum Ambient Temperature = 120°F.
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SELECTION PROCEDURES

The selection of a discharge bypass valve, and the neces-
sary companion devices, is simplified if complete system
information is available. This will result in the most eco-
nomical selection because the components will match the
system requirements.

Besides the discharge bypass valve, a specific application
may require a hot gas solenoid valve, an auxiliary side
connection distributor or ASC adapter, and a desuper-
heating TEV with a companion liquid line solenoid valve.
Once the type of application (review Application Section)
is determined, the necessary valves can be selected from
the information discussed in this section.

DISCHARGE BYPASS VALVES The selection of a Sporlan
Discharge Bypass Valve involves five basic items:

1. Refrigerant - valve capacities vary considerably for
different refrigerants.

2. Minimum allowable evaporating temperature at the
reduced load condition - depending on the system,
this value must be set to prevent coil icing and/or
compressor short cycling. For example, this may be
32°F - 34°F for a water chiller; 26°F - 28°F for a normal
air conditioning system; and, the freezing tempera-
ture of the specific product for a refrigeration system.

3. Compressor capacity (tons) at minimum allowable
evaporating temperature - consult compressor
capacity ratings for this value.

4. Minimum evaporator load (tons) at which the sys-
tem is to be operated - most systems are not
required to operate down to zero load but this value
will depend on the type of system. For example,
most air conditioning systems only need to operate
down to 15-25% of full load. However, air condition-
ing systems for data processing and “white” rooms,
and most refrigeration systems may be required to
bypass to zero load conditions.

5. Condensing temperature when minimum load
exists - since the capacity ratings of the bypass valves
are a function of condensing temperature, it is vital
that proper head pressure is maintained, especially
during low load operation. As the capacity table indi-
cates, a condensing temperature of 80°F is considered
the minimum allowable for satisfactory system opera-
tion. See Bulletin 90-30 for information on Sporlan’s
Head Pressure Control Valves.

The discharge bypass valve must be selected to handle
the difference between items 3 and 4 above. If the mini-
mum evaporator load (item 4) is zero, the hot gas bypass
requirement is simply the compressor capacity at the
minimum allowable evaporating temperature (item 3).
The following discussion on Capacity Ratings and the
Example show how these factors affect a selection on a
typical air conditioning system.

Capacity Ratings — As the Discharge Bypass Valve
Capacity Table indicates, valve ratings are dependent on
the evaporating and condensing temperature at the reduced
load condition and the refrigerant used. Therefore, once this
information and the hot gas bypass requirement in tons is
determined, a discharge bypass valve can be selected.

Where two valve capacities are shown for the same con-
ditions — one for the 0/30 adjustment range and another
for the 0/80 adjustment range — the “0/30 psig” valve
should be used because of its greater capacity. Both val-
ues are listed as an aid in selecting a valve for a system
with operating conditions between those shown.

As the capacity table heading indicates, these are valve
capacities, not the system capacity on which the valve is
applied. The ratings are the sum of the hot gas bypassed
and the liquid refrigerant for desuperheating, regardless
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of whether the liquid is fed through the system TEV or the
auxiliary desuperheating TEV. The capacities are based
on an evaporator temperature change of 6°F from a closed
position to the rated opening. This is a nominal rating
value based on years of application experience. Since a dis-
charge bypass valve is actually a pressure regulating
valve, it should be pointed out that the capacity ratings
based on a 6°F evaporator temperature change take into
account that a 6°F change @ 40°F on Refrigerant 22 is a
9.1 psi change, while on Refrigerant 12 it is only 5.7 psi.
The 6°F nominal change is used so all the various pressure
changes do not need to be shown in the table. If addition-
al capacity is required and a greater evaporator tempera-
ture change can be tolerated, these valves are capable of
opening further. The following table lists various capacity
multipliers for this purpose. For example, an ADRHE-6-
0/80 rated for 9.58 tons at a 26°F evaporating temperature
will start to open at 32°F (26° + 6°); and, when the evapo-
rating temperature has dropped to 26°F, the valve will be
open far enough to bypass 9.9 tons of hot gas. If a temper-
ature change of 8°F can be tolerated, the valve would start
opening at 34°F (26° + 8°) and be open far enough to
bypass 9.9 times 1.15 or 11.39 tons of hot gas.

Occasionally, a bypass valve is selected for an evaporator
temperature change of less than 6°F. Multipliers for
those situations are also given in the table below.

CAPACITY MULTIPLIERS
for Evaporator Temperature Changes Other Than 6