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THERMOSTATIC EXPANSION VALVES

* SELECTIVE THERMOSTATIC CHARGES
Designed to provide optimum performance for all applications—air conditioning
and heat pump, medium and low temperature refrigeration.

* THERMOSTATIC ELEMENT DESIGN

Long lasting and field proven stainless steel diaphragm and welded element
construction.

* DIAPHRAGM DESIGN

Large flat diaphragm permits precise valve control.

* REPLACEABLE THERMOSTATIC ELEMENTS
Field replaceable elements on all standard valves.

* BALANCED PORT DESIGN [TYPES (E)BF, EBS & O]

Provides perfect pin and port alignment, and prevents changes in pressure drop

1 0 across the valve from influencing valve operation. Provides excellent control on
. applications having widely varying operating conditions.
Outstanding * PIN CARRIER DESIGN (CONVENTIONAL VALVES)
Features & Provides precise pin and port alignment, and better seating.
Benefits  ACCESSIBLE INTERNAL PARTS
of Sporlan Durable, leakproof body joint construction allows the valve to be disassembled,
P . and the internal parts cleaned and inspected.
Thermostatic « MATERIALS OF CONSTRUCTION
Expansmn Pin and port materials offer maximum protection against corrosion and erosion.
Valves e SILVER SOLDERED CONNECTIONS

For leakproof, high strength connection-to-body joints.

 ADJUSTABLE SUPERHEAT DESIGN
All standard valves are externally adjustable except the Type NI, which is
internally adjustable through its outlet connection.
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SPORLAN THERMOSTATIC EXPANSION VALVES

The thermostatic expansion valve (TEV) controls the flow of
liquid refrigerant entering the direct expansion (DX) evapora-
tor by maintaining a constant superheat of the refrigerant
vapor at the outlet of the evaporator. Superheat is the differ-
ence between the refrigerant vapor temperature and its
saturation temperature. To measure the superheat the TEV
controls, the difference between the actual temperature at the
sensing bulb and the saturation temperature corresponding

THE REFRIGERATION SYSTEM

To understand the function of the thermostatic expansion
valve, a short discussion of the refrigeration system is nec-
essary. The refrigeration system can be defined as a closed
system in which the process of absorbing and rejecting heat
is performed by flowing a refrigerant in a vapor compression
cycle. In its simplest form, the refrigeration system consists
of five components: the compressor, condenser, evaporator,
expansion device, and interconnecting piping.

The heart of the system is the compressor since it causes the
refrigerant flow. Its function is simply to receive low pres-
sure (and temperature) refrigerant vapor from the evapora-
tor and compress it into high pressure (and temperature)
refrigerant vapor. The high pressure vapor is then con-
verted to a liquid phase in the condenser. The condenser
performs this function by removing heat from the vapor and
rejecting the heat to the air, or to water in the case of a
water cooled condenser. The liquid, which remains at a high
pressure, passes through the expansion device and becomes
a low pressure two phase (liquid and vapor) mixture. This
refrigerant mixture returns to its vapor phase in the evapo-
rator by absorbing heat from the medium being cooled.

The selection of the expansion device is of particular impor-
tance to the operation of the refrigeration system because it
regulates refrigerant flow into the evaporator. An expansion
device which is misapplied or incorrectly sized will ordinar-
ily result in operational difficulties and poor system perfor-
mance. For example, an undersized expansion device will
prevent sufficient refrigerant from flowing into the evapora-
tor causing a reduction in the design cooling capability of
the system. An oversized expansion device may allow too
much refrigerant into the evaporator causing liquid refrig-
erant to flow back to the compressor. The latter condition is
referred to as floodback. Both conditions will invariably
result in compressor damage if not quickly remedied.
Therefore, the expansion device requires attention to its
selection and application.

TYPES OF EXPANSION DEVICES

Expansion devices can be divided into four general categories:
the fixed area restrictor, the automatic (constant pressure)
expansion valve, the thermostatic expansion valve, and the elec-
tric expansion valve. The fixed area restrictor expansion device
is simply a precisely formed restriction through which liquid
refrigerant flows. Two common examples of this type of device
are the capillary tube, or cap tube, and the short tube restrictor,
or plug orifice. These devices are typically used on certain small
air conditioning and refrigeration systems where operating con-
ditions permit moderately constant evaporator loading and con-
stant condenser pressures. The drawback associated with these
devices is their limited ability to efficiently regulate refrigerant
flow in response to changes in system operating conditions,
since they are sized based on one set of conditions.
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to the suction pressure at the sensing bulb location is deter-
mined. By controlling superheat, the TEV keeps nearly the
entire evaporator surface active while not permitting liquid
refrigerant to return to the compressor. The ability of the TEV
to match refrigerant flow to the rate at which refrigerant can
be vaporized in the evaporator makes the TEV the ideal
expansion device for most air conditioning and refrigeration
applications.

Like the fixed area restrictor, the automatic expansion
valve (AEV) is best suited for applications having moder-
ately constant evaporator loading. The AEV regulates
refrigerant flow by simply maintaining a constant evapora-
tor or valve outlet pressure. As the heat load on the evapo-
rator rises, the AEV decreases refrigerant flow to maintain
evaporator pressure at the valve's setting. Conversely, the
AEV increases refrigerant flow when the evaporator heat
load decreases to maintain evaporator pressure at the
valve's setting. As a result, the AEV starves the evaporator
at high load conditions, and overfeeds it at low load condi-
tions.

The thermostatic expansion valve provides an excellent
solution to regulating refrigerant flow into a direct expan-
sion type evaporator. The TEV regulates refrigerant flow
by maintaining a nearly constant superheat at the evapo-
rator outlet. As superheat at the evaporator outlet rises
due to increased heat load on the evaporator, the TEV
increases refrigerant flow until superheat returns to the
valve's setting. Conversely, the TEV will decrease refriger-
ant flow when superheat lowers as a result of a decreased
heat load on the evaporator. The effect of this type of reg-
ulation is it allows the evaporator to remain as nearly fully
active as possible under all load conditions. The concept of
superheat, and the proper method of measuring it is fur-
ther explained on Page 14, TEV Operation and
Performance.

The thermostatic expansion valve provides an additional
benefit when charging the system with refrigerant. When a
TEV is used, the system refrigerant charge is usually not as
critical as with the other expansion devices. The proper
operation of a fixed restriction and, to a lesser extent, an
automatic expansion valve depends on having an exact
amount of refrigerant in the system.

The electric expansion valve (EEV) provides a means by
which applications can be designed with sophisticated sys-
tem control functions. This type of valve is controlled by an
electronic circuit which is often designed to allow the valve
to control some aspect of system operation in addition to
superheat at the outlet of the evaporator. For example,
evaporator discharge air temperature or water tempera-
ture from a chiller could be monitored by the EEV's con-
troller. See Bulletin 100-9 for details on electric valves for
refrigerant control or contact Sporlan Valve Company for
additional information.

HOW THE THERMOSTATIC EXPANSION
VALVE WORKS

Basic Operation
In order to understand the principles of thermostatic expansion

valve operation, a review of its major components is necessary.
A sensing bulb is connected to the TEV by a length of cap-
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illary tubing which transmits bulb pressure to the top of the
valve's diaphragm. The sensing bulb, capillary tubing, and
diaphragm assembly is referred to as the thermostatic
element. The thermostatic element on all standard Sporlan
TEVs is replaceable.

The diaphragm is the actuating member of the valve. Its
motion is transmitted to the pin and pin carrier assembly
by means of one or two pushrods, allowing the pin to move
in and out of the valve port. The superheat spring is
located under the pin carrier, and a spring guide sets it in
place. On externally adjustable valves, an external valve
adjustment permits the spring pressure to be altered.

There are three fundamental pressures acting on the valve's
diaphragm which affect its operation: sensing bulb pressure
P1, equalizer pressure P2, and equivalent spring pressure
P3 (see Figure 1). The sensing bulb pressure is a function of
the temperature of the thermostatic charge, i.e., the sub-
stance within the bulb. This pressure acts on the top of the
valve diaphragm causing the valve to move to a more open
position. The equalizer and spring pressures act together
underneath the diaphragm causing the valve to move to a
more closed position. During normal valve operation, the
sensing bulb pressure must equal the equalizer pressure
plus the spring pressure, i.e.:

P1=P2+P3
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Equivalent spring pressure is defined as the spring force divided
by the effective area of the diaphragm. The effective area of the
diaphragm is simply the portion of the total diaphragm area
which is effectively used by the bulb and equalizer pressures to
provide their respective opening and closing forces. Equivalent
spring pressure is essentially constant once the valve has been
adjusted to the desired superheat. As a result, the TEV functions
by controlling the difference between bulb and equalizer pres-
sures by the amount of the spring pressure.

The function of the sensing bulb is to sense the temperature
of the refrigerant vapor as it leaves the evaporator. Ideally,
the bulb temperature will exactly match the refrigerant
vapor temperature. As the bulb temperature increases, bulb
pressure also increases causing the valve pin to move away
from the valve port, allowing more refrigerant to flow into
the evaporator. The valve continues in this opening direc-
tion until the equalizer pressure increases sufficiently such
that the sum of the equalizer and spring pressures balance
with the bulb pressure. Conversely, as the bulb temperature
decreases, the bulb pressure decreases causing the valve pin
to move toward the valve port, allowing less refrigerant to
flow into the evaporator. The valve continues to close until
the equalizer pressure decreases sufficiently such that the
sum of the equalizer and spring pressures balance with the
bulb pressure.

A change in refrigerant vapor temperature at the outlet of
the evaporator is caused by one of two events: (1) the spring
pressure is altered by means of the valve adjustment, and
(2) the heat load on the evaporator changes. When spring
pressure is increased by turning the valve adjustment clock-
wise, refrigerant flow into the evaporator is decreased.
Vapor temperature at the evaporator outlet increases since
the point where the refrigerant completely vaporizes moves
further back within the evaporator, leaving more evaporator
surface area to heat the refrigerant in its vapor form. The
actual refrigerant vapor and bulb temperature will be con-
trolled at the point where bulb pressure balances with the
sum of the equalizer and spring pressures. Conversely,
decreasing spring pressure by turning the valve adjustment
counterclockwise increases refrigerant flow into the evapo-
rator and decreases refrigerant vapor and bulb tempera-
ture. Spring pressure determines the superheat at which
the valve controls. Increasing spring pressure increases
superheat, decreasing spring pressure decreases superheat.

An increase in the heat load on the evaporator causes
refrigerant to evaporate at a faster rate. As a result, the
point of complete vaporization of the refrigerant flow is
moved further back within the evaporator. Refrigerant
vapor and bulb temperature increase, causing bulb pressure
to rise and the valve to move in the opening direction until
the three pressures are in balance. Conversely, a reduction
in the heat load on the evaporator will cause the vapor and
bulb temperature to fall and the valve to move in a closed
direction until the three pressures are in balance. Unlike a
change in the spring pressure due to valve adjustment, a
change in the heat load on the evaporator does not appre-
ciably affect the superheat at which the thermostatic expan-
sion valve controls. This is due to the fact that the TEV is
designed to maintain an essentially constant difference
between bulb and equalizer pressures, thus controlling
superheat regardless of the heat load.

Effect of Pressure Drop Across the Valve Port

An additional pressure affecting valve operation, which is
not considered fundamental, arises from the actual pressure
drop across the valve port. This pressure P4 can be related
to the three fundamental pressures as the product of pres-
sure drop across the valve port and the ratio of the port area
to the effective area of the diaphragm, i.e.:

P4 = Pressure Drop x (Port Area / Effective Diaphragm Area)

With Sporlan's conventional TEV design, this pressure is an
opening influence since refrigerant flow tends to move the
valve in an opening direction. As a result, our original equa-
tion is modified as follows:

P1 + P4 =P2 + P3



P4 becomes more significant to TEV operation the greater
the port area to effective diaphragm area ratio, and the
greater the pressure drop varies across the valve port.

Balanced Port TEVs

Sporlan introduced the concept of the balanced port thermo-
static expansion valve in 1946 on large tonnage Types T and
W valves. This concept provided the means to either largely
reduce or eliminate the effect of pressure drop across the valve
port. This design utilized a double seating piston operated by
a single pushrod. The two port construction divided the refrig-
erant flow in opposite directions, thereby providing a semi-
balanced pressure differential across the piston.

Improved balanced port designs resulted in a fully balanced
Type O valve, and then the Types (E)BF, SBF, and EBS
valves for smaller capacity applications. For additional
information on the types and applications of balanced port
TEVs, refer to Page 9, Thermostatic Expansion Value
Applications.

Equalization Method

As previously discussed on Pages 3 and 4, the operation of
the thermostatic expansion valve is determined by the rela-
tionship between three fundamental pressures: bulb pres-
sure, equalizer pressure, and equivalent spring pressure.
These pressures are illustrated in Figure 1. The equalizer
pressure is the evaporator pressure the valve senses. The
means used to transmit this pressure from the refrigeration
system to the underside of the valve diaphragm is referred
to as the equalization method.

Evaporator pressure is transmitted to the underside of the
valve diaphragm by one of two methods. If the valve is
internally equalized, the evaporator pressure at the valve
outlet i1s transmitted to the diaphragm via a passageway
within the valve body or through a clearance around the
pushrods. If the valve is externally equalized, the under-
side of the valve diaphragm is isolated from the valve outlet
pressure by the use of packing material around the
pushrods or with pushrods which are closely fitted.
Evaporator pressure is transmitted to the diaphragm by a
tube connecting the suction line near the evaporator outlet
to an external fitting on the valve. The external fitting is
connected to a passageway which leads to the underside of
the valve diaphragm. See Figure 2.

Valve with INTERNAL
Equalizer

Valve with EXTERNAL
Equalizer

External
Equalizer
¥ Fitting

Evaporator
i Outlet Outlet
Flg ure 2 Pressure Pressure

Internally equalized TEVs should be limited to single circuit
evaporator coils having a pressure drop no greater than the
equivalent of a 2°F saturated temperature change. Refer to
Table 1 for recommended maximum allowable pressure
drop values for internally equalized valves.

Externally equalized TEVs, however, are not affected by pres-
sure drop across the evaporator, including pressure drop from
refrigerant distributors employed by multi-circuited evaporator
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TABLE 1

Evaporating Temperature °F
40 | 20 | 0 | -20-40
Pressure Drop —psi

Refrigerant

12, 134a 2.00 [ 1.50 | 1.00 | 0.75 —

22 3.00 [ 2.00 [ 1.50 | 1.00 | 0.75
404A, 502, 507 3.00 [ 250 [ 1.75 | 1.25 | 1.00
717 (Ammonia) 3.00 [ 2.00 | 1.50 | 1.00 —

IMPORTANT: The External Equalizer must be used on evaporators
which employ a refrigerant distributor.

coils. An externally equalized TEV may be used for all
refrigeration applications. It provides no operational disad-
vantages with respect to an internally equalized valve other
than requiring an external equalizer line be connected.
Figures 3, 4, and 5 illustrate the effects of evaporator pres-
sure drop on an internally and externally equalized TEV.

When an externally equalized TEV is used, the equalizer
connection on the TEV must be connected to the outlet of
the evaporator, and not capped!

Figure 3 shows an internally equalized valve feeding a sin-
gle circuit evaporator which has no pressure drop. The sys-
tem refrigerant is R-22 and, for the purpose of illustration,
R-22 is also used as the thermostatic charge. The evapora-
tor pressure at the valve outlet and at the sensing bulb loca-
tion is 52 psig. The sum of this pressure and the 12 psi
spring pressure produces a 64 psig pressure in the closing
direction. For the valve to properly operate, a 64 psig open-
ing bulb pressure is required to balance pressure. Since the
sensing bulb consists of liquid R-22, its pressure-tempera-
ture characteristic is identical to the saturation curve of
R-22, and a 37°F bulb temperature is required. The super-
heat at which the valve is controlling is calculated by sub-
tracting the saturation temperature of the evaporator
pressure at the sensing bulb location by the bulb tempera-
ture. In this case, the superheat is 9°F.

Figure 3
Bulb Pressure
64 psig — Converted to Temperature = 37°F
w Diaphragm
dl éI'_H

52
Evaporator
Inlet Pressure

52 psig

Spring Pressure
12 psi

Evaporator
Outlet Pressure
52 psig

Closing Pressure =52 + 12 = 64 psig

(Evaporator Inlet Pressure Plus Spring Pressure)

Bulb Pressure Necessary to Open Valve. 64 psig
Bulb Pressure Equivalent to 64 psig 37°F
Saturated Temperature Equivalent to Evaporator Outlet Pressure...............ccc...... 28°F

SUPERHEAT. 9°F

Bulb

p Minus p Temperature
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Figure 4 shows the same internally equalized valve on a sys-
tem having the same evaporator pressure at the sensing
bulb location. The evaporator coil, however, now has a pres-
sure drop of 6 psi. Since an internally equalized valve senses
evaporator pressure at the valve outlet, the total pressure in
the closing direction becomes 58 psig plus the 12 psi spring
pressure, or 70 psig. A bulb pressure of 70 psig is now
required for proper valve regulation, which translates to a
41°F bulb temperature. The superheat becomes 13°F, or 4°F
higher than the superheat calculated in Figure 3. This rise
in superheat is due to the pressure drop in the evaporator.
Consequently, pressure drop between the valve outlet and
the sensing bulb location causes an internally equalized
TEV to operate at a higher than desired superheat.

Bulb Pressure
70 psig — Converted to Temperature = 41°F

O

Figure 4

w Diaphragm
d &
A

Spring Pressure
12 psi Evaporator
Inlet Pressure

58 psig

Evaporator
Outlet Pressure
52 psig

Closing Pressure

=58 + 12 = 70 psig
(Evaporator Inlet Pressure Plus Spring Pressure)

Bulb Pressure Necessary to Open Valve. 70 psig
Bulb Temperature Equivalent to 70 psig 41°F
Saturated Temperature Equivalent to Evaporator Outlet Pressure...............cccco..... 28°F
SUPERHEAT. 13°F
Bulb Temperature Minus Saturated Evaporator Temperature
Figure 5

Bulb Pressure
64 psig — Converted to Temperature = 37°F

w Diaphragm
Suction Pressure

59 at Bulb 52 psig
[: N

Spring Pressure
12 psi Evaporator
Inlet Pressure

58 psig

Evaporator
Outlet Pressure
52 psig

Closing Pressure.

=52 + 12 = 64 psig
(Suction Pressure at Bulb Plus Spring Pressure)

Bulb Pressure Necessary to Open Valve 64 psig
Bulb Temperature Equivalent to 64 psig 37°F
Saturated Temperature Equivalent to Evaporator Outlet Pressure...............cccccu.... 28°F

SUPERHEAT. . 9F

Bulb Temperature Minus Saturated Evaporator Temperature

Figure 5 shows the same system as in Figure 4, but with an
externally equalized TEV installed. Since an externally
equalized TEV senses evaporator pressure at the evaporator
outlet, it is not influenced by pressure drop through the
evaporator. As a result, the TEV senses the correct pres-
sure, and controls at the desired superheat.

These diagrams can be used to show the influence evaporator
pressure drop has on internally equalized TEVs as evaporat-
ing temperatures fall. Table 1 provides general recommenda-
tions for maximum pressure drops that can be safely
tolerated by internally equalized valves. These recommenda-
tions are suitable for most field installed systems. Use exter-
nally equalized TEVs when pressure drops exceed values
shown in Table 1, or when pressure drops cannot be deter-
mined. An externally equalized TEV should be used
whenever a refrigerant distributor is used with the
evaporator.

Refer to Bulletin 10-11, TEV Installation, Field Service and
Assembly, regarding recommendations for the location of
the sensing bulb and external equalizer connection to the
suction line.

Thermostatic Charges

As previously mentioned, the TEV's sensing bulb transmits
pressure to the top of the diaphragm by a length of capillary
tubing. The thermostatic charge is the substance in the
TEV's sensing bulb which responds to suction line tempera-
ture to create the bulb pressure, and it is designed to allow
the TEV to operate at a satisfactory level of superheat over
a specific range of evaporating temperatures. The subject of
thermostatic charges is best approached by describing the
categories into which charges are classified. These cate-
gories are the following:

Liquid Charge

Gas Charge
Liquid-Cross Charge
Gas-Cross Charge
Adsorption Charge

CUi o=

The conventional liquid charge consists of the same refriger-
ant in the thermostatic element that is used in the refrigera-
tion system, while the liquid-cross charge consists of a
refrigerant mixture. The term cross charge arises from the
fact that the pressure-temperature characteristic of the
refrigerant mixture used within the sensing bulb will cross
the saturation curve of the system refrigerant at some point.

Both the liquid and liquid-cross charges possess sufficient lig-
uid such that the bulb, capillary tubing, and diaphragm cham-
ber will contain some liquid under all temperature conditions.
This characteristic prevents charge migration of the ther-
mostatic charge away from the sensing bulb if the sensing bulb
temperature becomes warmer than other parts of the thermo-
static element. Charge migration will result in loss of valve
control. An additional characteristic of these charges is their
lack of a maximum operating pressure (MOP) feature. A
thermostatic charge with an MOP feature causes the TEV to
close above a predetermined evaporator pressure, thereby
restricting flow to the evaporator and limiting the maximum
evaporator pressure at which the system can operate.

Similarly, the gas charge consists of the same refrigerant in
the thermostatic element that is used in the refrigeration sys-
tem, while the gas-cross charge consists of a refrigerant mix-
ture. Unlike the liquid type charges, both gas charges are
distinguished by having a vapor charge in the thermostatic
element which condenses to a minute quantity of liquid when
the TEV is in its normal operating range. This characteristic



provides an MOP for the valve at the bulb temperature of
which the liquid component of the charge becomes vapor.
Above this bulb temperature, a temperature increase does
not significantly increase thermostatic charge pressure, lim-
iting the maximum evaporator pressure at which the sys-
tem can operate. A disadvantage of this type of thermostatic
charge is the possibility of charge migration.

The adsorption charge consists of a noncondensable gas and
an adsorbent material located in the sensing bulb. As the
temperature of the bulb increases, gas is expelled (desorbed)
from the adsorbent material increasing bulb pressure.
Conversely, as the temperature of the bulb decreases, gas is
adsorbed thus decreasing bulb pressure. Like the liquid and
liquid-cross charges, the adsorption charge does not provide
an MOP, and it will not migrate.

SPORLAN THERMOSTATIC EXPANSION
VALVES

Sporlan manufactures thermostatic expansion valves for all
air conditioning and refrigeration applications. For applica-
tions using refrigerants R-12, R-22, R-134a, R-404A, R-502,
and R-507, Sporlan's standard line of TEVs are available with
SAE flare, ODF solder, ODF solder flange, and FPT flange
connections. For refrigerant R-717 (ammonia) applications,
Sporlan TEVs are available with FPT flange connections.
Socket weld flanges can also be obtained for selected valve
types. Specifications for the standard line of Sporlan TEVs are
provided on Pages 12 to 35, Bulletin 10-10. Materials and
details of construction are provided on Page 36, Bulletin 10-10.

Valve capacity ratings for refrigerants R-12, R-22, R-134a,
R-401A, R-402A, R-404A, R-407A, R-407C, R-408A, R-409A,
R-502, R-507, and R-717 are provided on Pages 4 to 9, Bulletin
10-10. The capacity tables on these pages specify valve ratings
at selected evaporator temperatures. Contact Sporlan Valve
Company for applications not specifically listed in Bulletin
10-10.

In addition to the standard line of TEVs listed in this bulletin,
Sporlan also manufactures special valve types to fill specific
requirements for OEM customers. These OEM valve types
include the Type BI, I, FB, and X TEVs. Special features such
as bleed ports, nonadjustable construction, and extra length
capillary tubing are available for many standard and OEM
valves. Automatic expansion valves are also available on spe-
cial order. If you have a special refrigerant flow control appli-
cation, contact Sporlan Valve Company for assistance.

Alternative Refrigerants

Current efforts by refrigerant manufacturers to develop alterna-
tives to chlorofluorocarbons (CFCs) are being closely followed by
Sporlan Valve Company. At the time this bulletin is being pub-
lished, hydrofluorocarbon (HFC) alternatives are available to
replace R-12 and R-502. In addition, a number of hydrochlorofluo-
rocarbons (HCFCs) have been developed as intermediate or service
replacements for R-11, R-12, R-114, and R-502.

Several HFC alternative refrigerants are also being evaluated by
manufacturers of air conditioning equipment to replace R-22, an
HCEFC refrigerant. These alternatives include R-407C and R-410A.

Sporlan has an ongoing program to evaluate alternative refriger-
ants and, when applicable, their associated refrigerant lubricants
to assess compatibility with our materials of construction. For addi-
tional information on this subject, contact Sporlan Valve Company.
The table below lists some of the major HFC and HCFC
replacement refrigerants for R-11, R-12, R-114, and R-502.
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. . Long Term
CFC Intermediate Alternatives (HCFC) Alternatives (HFC)
R-11 R-123 -
R-401A (MP39)
R-12 R-401B (MP66) R-134a
R-409A (FX-56)
R-114 R-124 -
R-404A (HP62)
R-502 ::2312;: f;’;ﬁ‘:}) R-407A (KLEA*60)
R-507 (AZ-50)

*KLEA is a trade name of IC| FLUOROCHEMICALS.

Sporlan Selective Charges

Sporlan introduced Selective Charges for TEVs over 50
years ago, recognizing that a single thermostatic charge
cannot work effectively over the useful range of evaporating
temperatures of many standard refrigerants. The present
universal acceptance of Selective Charges is evidence of
their many operational advantages. An explanation of their
applications, design features, and advantages of each
Selective Charge follows. Recommended Sporlan thermo-
static charges for various applications are listed on Page 18.

The thermostatic expansion valve's static superheat ver-
sus evaporator temperature is referred to as the superheat
characteristic curve. This curve is helpful in under-
standing TEV operation since its shape describes the
valve's operation at a given setting over a range of evapo-
rating temperatures. Figure 6 illustrates the superheat
characteristic curves of standard Sporlan thermostatic
charges. The concept of static superheat is described on
Page 14, Factors Affecting TEV Operation and Performance.

Air Conditioning and Heat Pump Applications

\ T ‘ ‘
| Sporlan Selective 1 S‘ ‘
Thermostatic Charges Charge (VCP100) (VGA)
20 * Gas-Cross ————— :
Charge (ZP) j /
: ; ne !
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|— Cross Charge (2) L
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-40 -20 0 20 - il
Evaporator Temperature °F s 6

These applications usually require a pressure limiting
(MOP type) thermostatic charge to limit compressor loading
during system pulldown. The pressure limiting charge
causes the TEV to remain closed until the system evapora-
tor pressure is reduced below the MOP of the charge, per-
mitting rapid pulldown.

The Sporlan thermostatic charges listed on Page 18 under
the air conditioning and heat pump section are gas-cross
charges.

Figure 6 illustrates the superheat characteristic curves of
the Sporlan VCP100 and VG charges, a gas-cross charge
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and a gas charge respectively for R-22 applications. The
VCP100 charge has a flatter operating range which allows
the TEV to maintain a more constant superheat with
changes in evaporating temperature. This characteristic is
generally desired since many air conditioning and heat
pump systems operate over a significant range of evaporat-
ing temperatures. The VG charge has limited application
except for our WVE-180 valve. The vertical portion of the
curves is the MOP region of both charges.

Sporlan pressure limiting charges also help reduce the prob-
lem of the TEV alternately overfeeding and underfeeding
the evaporator, which is usually termed hunting or
cycling. The amount of hunting in a system is influenced
by the design of the evaporator coil, suction line piping at
the valve's sensing bulb location, and the variability of the
heat load on the evaporator. Hunting may cause a reduction
in total system capacity, and a noticeable variation of evap-
orator pressure on systems having one evaporator. If hunt-
ing is severe, occasional floodback may result.

To help reduce or eliminate valve hunt, many Sporlan pres-
sure limiting thermostatic charges feature the FLOWMAS-
TER design introduced by Sporlan in 1948. This design
incorporates a thermal ballast with the charge to help sta-
bilize valve control.

Originally, it was felt that a highly temperature sensitive
TEV would best be able to reduce hunting. This concept has
proved to be incorrect for the majority of air conditioning
and heat pump applications and, in fact, it was found to
often aggravate hunting problems. A less temperature sen-
sitive TEV using specifically designed pressure limiting
thermostatic charges has been proven to be the best solu-
tion for these applications.

Type VGA Thermostatic Charge — The VGA charge is a
specially designed pressure limiting charge for R-22 air con-
ditioning and heat pump applications. The constituents and
thermal ballast used with this thermostatic charge provide
exceptional anti-hunt characteristics, which makes it the
recommended charge for the majority of these applications.
Due to its design, the MOP of the VGA charge is not as
defined as the VCP100 charge, our alternate standard ther-
mostatic charge for R-22 air conditioning and heat pump
applications. Therefore, if a defined MOP is not
required, the VGA charge may be used in place of the
VCP100 charge.

Maximum operating pressures for standard Sporlan pres-
sure limiting charges are listed in Table 2. The factory air
test pressure represents the valve MOP determined by a
Sporlan air test fixture. The nominal system pressure is the
actual system MOP. If an application requires a pressure
limiting charge with an MOP not shown, contact Sporlan
Valve Company for assistance.

Due to the design of pressure limiting charges, the valve
diaphragm and capillary tubing must be kept at a tempera-
ture warmer than the bulb during system operation.
Otherwise, migration of the charge away from the bulb will
occur, and cause loss of valve control.

A properly selected and applied pressure drop type distrib-
utor is effective in preventing charge migration. Figure 7
illustrates how the pressure drop across this type of distrib-
utor keeps the TEV outlet pressure and temperature higher
than the suction gas temperature.

Pressure drop at the refrigerant distributor does not affect
system capacity. The refrigerant distributor simply lowers
the pressure drop across the TEV by a small amount. If the
TEV is properly sized, it will maintain desired superheat
(and system capacity) with the remaining pressure drop
available to the valve.

When applying a TEV and distributor, the two components
perform together to provide stable system operation.
Application of these components is much more critical on
systems that operate at part-load conditions much of their
operating time, e.g., variable air volume (VAV) systems and
refrigeration systems with compressor unloading. See
Bulletin 20-10 for complete information on refrigerant dis-
tributors.

R-22

— = O

66 psig
(38°F) &

196 psig
(100°F) %
P, =94 psig

(56°F)

=

[P

66 psig (Superheat to 50°F)

Figure 7

TABLE 2
MOP - psig
Refrigerant | Thermostatic Charge Factory Nominal
Air Test System

FCP60 60 50

12 FCP 40 30
FzP 20 12

VCP100 100 90

VGA * *

22 VCP 65 55
VZP40 40 30

JCP60 60 50

1342 JcP 40 30
SCP115 115 105

404A SCP 75 65
SZP 45 35
RCP115 115 105

502 RCP 75 65
RzZP 45 35

507 PZP 45 35

* Above normal operating conditions.

Refrigeration Applications

Ordinary refrigeration applications may be divided into the
following three categories: commercial refrigeration, low
temperature refrigeration, and extremely low temperature
refrigeration. For each of these categories, Sporlan has
developed a Selective Charge to provide optimum valve per-
formance. These charges are described below.

Type C Charges — The charges listed under the commer-
cial refrigeration section in the Recommended Thermostatic
Charges table on Page 18 are collectively known as C
Charges. These charges are liquid-cross charges and have
an operating range from an evaporating temperature of
50°F to —10°F. Figure 6 illustrates a typical superheat char-
acteristic curve of the C Charge. For comparison purposes,
the superheat characteristic curve of a straight liquid
charge is also shown. The flatter curve of the C Charge
allows the valve to respond in a more stable manner to
changes in evaporator pressure.




Types Z and ZP Charges — The charges listed under the
low temperature refrigeration section are the Types Z and
ZP Charges. The Z Charges (FZ, VZ, SZ, RZ, and PZ) are lig-
uid-cross charges having an operating range from an evap-
orating temperature of 0°F to —40°F. A typical superheat
characteristic curve of the Z Charge is illustrated in Figure
6. Since the curve slopes upward to the right, the valve will
control at lower superheat values as evaporator tempera-
ture decreases, providing operational advantages for low
temperature refrigeration. This characteristic prevents
floodback during compressor startup, reduces the load on
the compressor after startup, and permits rapid pulldown.
Since the majority of low temperature systems operate at or
near a specific evaporating temperature, the TEV can be set
for optimum superheat at the design temperature permit-
ting the system to operate as efficiently as possible.

The Types ZP Charges (FZP, VZP, SZP, RZP, and PZP) are
gas-cross charges having the same operating range as the
Type Z Charges. A typical superheat characteristic curve of
the ZP Charge is illustrated in Figure 6. The Z and ZP
Charges are essentially the same with the exception of the
ZP Charge providing an MOP. Type ZP Charges are not
intended as replacements for Z Charges. Each should
be selected for its unique purpose. A ZP Charge
should only be used for low temperature refrigera-
tion systems where it is necessary to limit evaporator
pressure during pulldown.

During and after a hot gas defrost cycle or after a shutdown
period, evaporator pressure may rise to a level the compres-
sor motor cannot handle. In such cases, a pressure limiting
charge is often effective in limiting suction pressure at the
compressor. For systems employing long suction lines, a
crankcase pressure regulating (Sporlan CRO type) valve
may be required to limit suction pressure at the compressor
quickly. While a pressure limiting charge can be used with
a CRO valve, pulldown time may be adversely affected if the
charge MOP and the CRO valve setting are close to one
another. Therefore, Sporlan does not recommend a CRO
valve and a pressure limiting TEV be used on the same sys-
tem.

Type X Charge — The charges listed under the extremely
low temperature refrigeration are known as the X Charges.
The X Charges are liquid-cross charges having an operating
range from an evaporating temperature of —40°F to —100°F.
This curve is similar to the Z Charge curve since the perfor-
mance characteristics of the Z Charges previously discussed
apply very well to extremely low temperature refrigeration.
Contact Sporlan Valve Company for assistance in selecting
TEVs for applications requiring the X Charge.

Special Selective Thermostatic Charges and
Elements

Sporlan Valve Company manufactures a number of special
thermostatic charges and elements designed for specific
applications. A few of these are described below:

Type N Charge — This charge is an adsorption type charge
which has a superheat characteristic curve similar to the C
Charge but tends to be less responsive. The N Charge is a
noncondensable charge, and it has no MOP feature. The N
Charge is used on special medium and high temperature
applications such as chillers which are located outdoors and
must operate while exposed to cold temperatures.

Hydraulic Elements — These thermostatic elements are
specially designed double diaphragm elements which pro-
vide a pressure limiting feature without the problems asso-
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ciated with charge migration from the bulb when the ele-
ment becomes cooler than the bulb. The hydraulic element
is often used on chillers which require a TEV with an MOP
type charge, but experience problems with charge migra-
tion caused by cold ambient temperatures. For additional
information on the hydraulic element, contact Sporlan
Valve Company.

Mechanical Pressure Limit Elements — These thermo-
static elements may use either liquid or liquid-cross charges,
and they employ a mechanical means to limit suction pres-
sure (PL-type). A collapsible member is used to limit evapo-
rator pressure when it exceeds a specified value. This
method of limiting evaporator pressure is currently consid-
ered obsolete, and replacement valves and thermostatic ele-
ments are no longer available. A cross reference is available
from the obsolete PL element to the thermostatic element
with the MOP charge, please refer to Bulletin 210-10-17.

Special Refrigerants — Thermostatic charges for use
with special refrigerants are available. These refrigerants
include: R-13, R-23, R-13B1, R-124, and R-503. Contact
Sporlan Valve for assistance in valve selection for special
refrigerant applications.

Desuperheating Charges — Special thermostatic
charges have been developed for applications requiring suc-
tion gas desuperheating. The subject of hot gas bypass and
desuperheating TEVs is discussed on Page 12.

THERMOSTATIC EXPANSION VALVE
APPLICATIONS

Due to its superior operating characteristics, the TEV is
currently used on a wide variety of applications. These
applications include both large and small capacity air con-
ditioning and heat pump systems; commercial refrigeration
systems including refrigerated display cases, ice cubers,
and soft drink dispensers; and low temperature refrigera-
tion systems.

Most air conditioning and refrigeration systems use some
method of capacity reduction to match the capacity of the
system to a reduced heat load condition, commonly referred
to as partload operation. The simplest method of capacity
reduction is cycling the compressor, usually in response to
a thermostat. Other methods of capacity reduction include
using compressors equipped with cylinder unloaders,
bypassing hot gas, or some combination of the above. A dis-
cussion on these capacity reduction methods and their
effect on TEV operation is presented later in this section.

The thermostatic expansion valve is a modulating type flow
control device with the capability to adjust to low load con-
ditions and maintain reasonable refrigerant flow control.
The range of effective TEV control, however, has limits and
may not be capable of operating properly on a system
requiring a high degree of capacity reduction. As a result,
systems using capacity reduction methods require the use
of proper design and installation practices.

System Design Factors

Predicting TEV performance at reduced system capacities
is difficult due to the many influencing design factors pre-
sent in any system. These factors include: TEV sizing,
refrigerant distribution, TEV setting, evaporator coil
design, suction line piping, and bulb location. General rec-
ommendations which address these factors are provided
below. By observing these recommendations, a conventional
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TEV can be expected to operate satisfactorily down to
approximately 35 percent of its rated capacity. The Types
(E)BF, SBF, EBS, and O valves, featuring the balanced port
design, can be expected to operate satisfactorily down to
approximately 25 percent of its rated capacity.

Valve Size — The TEV should be sized as close as possible to
the system's maximum designed heat load condition. A valve
with a capacity rating up to 10 percent below the full load con-
ditions may be selected if the system is to operate at reduced
loads for long periods of time, and if slightly higher than nor-
mal superheats can be tolerated at full load conditions.

Distributor Sizing — The proper sizing of the distributor is
extremely important for systems using methods of capacity
reduction. The function of the refrigerant distributor is to
evenly distribute refrigerant to a multi-circuited evaporator. If
the distributor cannot perform its function at all load condi-
tions erratic TEV operation can be expected. For the pressure
drop type distributor, the distributor nozzle and tubes must be
checked for proper sizing at both minimum and maximum load
conditions. See Bulletin 20-10 for further information.

Superheat Adjustment — The superheat setting of the TEV
should be set at the highest possible superheat that can be tol-
erated at full load conditions. A high superheat setting will
reduce problems associated with mild TEV hunting at low load
conditions. High superheats are more acceptable on air condi-
tioning systems where the wide temperature difference
between the refrigerant and the air allows the TEV to operate
at higher superheats without a significant loss in coil capacity.

Evaporator Coil Design — When the evaporator is cir-
cuited to provide counterflow of the refrigerant relative to the
direction of the air flow, superheat will normally have the
least effect on evaporator capacity and suction pressure fluc-
tuations will be minimized.

Refrigerant velocity inside the evaporator should be high
enough to prevent excessive trapping of liquid refrigerant and
oil, which may cause TEV hunting. Multi-circuited coils
should be designed in such a manner that each circuit is
exposed to the same heat load. Air flow across the coil must be
evenly distributed.

Large capacity air conditioning evaporator coils are often split
into multiple sections so that one or more of these sections can
be shut off for capacity control during part-load operation.
Therefore, a TEV is required to feed each of these sections.
The methods used to split these coils are referred to as: row
split, face split, and interlaced. Generally, TEVs will oper-
ate best on interlaced coils.

Suction Line Piping — Approved methods of suction line
piping including recommended bulb locations and use of traps
are covered in Bulletin 10-11. Where system designers and
manufacturers have tested and approved other methods of
piping, these methods should be used when installing or ser-
vicing their systems.

Sensing Bulb Location — The TEV's sensing bulb should
be located on a horizontal section of suction line near the evap-
orator outlet and, in the case of an externally equalized valve,
upstream of the equalizer connection on the suction line. Refer
to Bulletin 10-11 for additional information on bulb location
and installation.

Vapor Free Liquid Refrigerant — Another important
aspect in assuring proper TEV operation is providing vapor
free liquid refrigerant to the inlet of the TEV. Vapor in the liq-
uid line may severely reduce the capacity of the TEV hinder-
ing proper refrigerant flow to the evaporator. An adequately

sized liquid-to-suction heat exchanger will help assure vapor
free liquid by providing some amount of subcooling to the lig-
uid. In addition, the heat exchanger provides an added advan-
tage to the system by vaporizing small quantities of liquid
refrigerant in the suction line before the liquid reaches the
compressor. A Sporlan See+All Moisture-Liquid Indicator
installed near the TEV inlet offers a visual check for vapor
free refrigerant.

Balanced Port TEVs

One of the factors limiting a TEV's ability to operate at part-
load conditions is a variation in pressure drop across the
TEV during normal system operation due to changes in head
pressure. As previously discussed on Page 3, How The
Thermostatic Expansion Valve Works, pressure drop across
the TEV influences valve operation, particularly with the
larger capacity valves which possess larger port areas. To
counteract the effects of this force Sporlan has incorporated
balanced port design features into selected valve types.

Sporlan introduced this feature in 1946 using a double port
construction on two large capacity valves: the Types T and
W. The Type T valve later became our Type V valve when
the valve design was modified. This double port construction
features a piston which seats against two ports, and signifi-
cantly reduces the effects of pressure drop across the valve.

The refrigerant flow entering these valve types is divided
between the two ports, the force of the refrigerant flow being
transmitted to the midsection of the piston. The force of the
flow heading to the lower port is largely canceled out by the
force of the flow heading to the upper port due to the design
of the piston. A semi-balanced valve is achieved, allowing
the valve to operate at a lower percentage of its rated capac-
ity than a conventionally designed valve.

Sporlan introduced a patented discharge bypass valve with
a fully balanced design in 1965, the Type ADRHE-6. This
design was later used with the Type O TEV, which was
introduced in 1971.

The Type O valve is designed to eliminate the effects of pres-
sure drop across the valve. The Type O valve features a pis-
ton which seats against the valve's single port. See Figure 8.
A passageway drilled through the piston allows liquid line
pressure to be transmitted to the bottom side of the piston.
A synthetic cup seal encircling the piston traps this pressure
underneath the piston, which causes the force due to the liq-
uid line pressure on top of the piston to be canceled.
Satisfactory operation down to 25% or lower of rated capac-
ity can be expected with the Type O valve provided that the
aforementioned design recommendations are followed.

Recent efforts by system manufacturers to reduce operating
costs of refrigeration systems by allowing condenser pres-
sures to fall or float with lower ambient temperatures has
created a need for a small capacity TEV with a balanced port
design and superior modulating characteristics. This effort
is particularly apparent with supermarket applications.
Sporlan introduced the Types (E)BF and EBS valves in 1984
to meet this need.

The Types (E)BF and EBS valves feature a single pushrod
which extends through the port of the valve. See Figure 8.
The port and pushrod cross sectional areas are identical so
that the opening force created by pressure drop across the
port is canceled by the pressure drop across the pushrod.
Furthermore, excellent pin and port alignment is provided
by this design. Refer to the section, Effect of Pressure Drop
Across the Valve Port, on Page 4 for additional information.
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and EBF

Pin Guide

Piston Assembly

Figure 8

The Type (E)BF valve with the 'AA' port was developed by
Sporlan in 1988. Its original design used a patented two
pushrod construction (U.S. patent 4,750,334) similar to the
conventional Type F valve, and the balanced design was
achieved by the use of a third floating rod located above the
valve port. As with the single rod balanced port construc-
tion, the floating rod causes the pressure drop across it to
offset the opening force created by the pressure drop across
the port.

The 'AA' port Type (E)BF valve was later redesigned in
1993 to a single pushrod construction like the other Type
(E)BF valve sizes. All 'AA' port valves carrying a '3393' date
code or later will have the single pushrod construction.

System Design For Part-Load Conditions

On systems where the compressor can unload to 50 percent
of its rated capacity, care must be exercised when selecting
expansion valves and refrigerant distributors. If the com-
pressor can unload below 33 percent of its rated capacity,
special design considerations may be necessary to assure
proper TEV operation. Figures 9, 10, and 11 are piping
schematics illustrating three possible methods of balancing
the capacity of the TEV and distributor with the compres-
sor during low load operation. Recognized piping references
such as the equipment manufacturer's literature and the
ASHRAE Handbooks should be consulted for further infor-
mation on this subject. Sporlan cannot be responsible
for damages arising from improper piping practices
or the improper use of its products.

f (O

TEV and Distributor

Solenoid
Valve

M-

Figure 9

U

Capacity Reduction — 2 or more evaporator sections

Solenoid
Valve

TEV and Distributor
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rator shares half of the total common load. The liquid line
solenoid valve ahead of each TEV is electrically connected to
the compressor capacity modulating system. When the com-
pressor capacity is reduced to 50%, one of the two solenoid
valves closes stopping refrigerant flow to one TEV. The TEV
remaining in operation will then have a rated capacity
approximately equal to the compressor capacity operating
50% unloaded.

This technique may be carried further by using additional
evaporator sections, each controlled by a separate TEV and
refrigerant distributor. Using multiple evaporator sections
will let highly reduced loads to be properly controlled.

Single Evaporator Controlled by Two TEVs

For evaporator coils which are not split by design, i.e., row
split, face split, or interlaced, the following techniques may
be employed to improve part-load operation.

Figure 10 illustrates the use of two TEVs and two distribu-
tors feeding a single evaporator. Each evaporator circuit is
fed by two distributor circuits, one from each distributor.
The solenoid valves are connected to the compressor capac-
ity modulating system as mentioned before. Using this con-
figuration, TEV and distributor capacities can be reduced in
three stages. As an example, assume that TEV and distrib-
utor combination A are sized to handle 67% of the load and
combination B 33% of the load. The three stages of valve
and distributor capacity reduction result from opening or
closing the solenoid valves according to the following table:

Compressor Tola_l V?qu and
. . . Distributing
Capacity Position of Position of Loadin
Solenoid Solenoid g
Peré::n;:ift;ull Valve "A Valve "B Percent of
p Rated Capacity
100% Open 100%
83% - P 83%
67% P 100%
Closed
50% 75%
33% 100%
Closed Open
16% 50%

Another variation of this technique is to have each evapora-
tor circuit fed by a single distributor circuit and size the
TEVs and distributors on the expected load of the total
number of circuits fed by each TEV. Reducing evaporator

handling same load.

Two or More Evaporator Sections Handling the
Same Load

Figure 9 illustrates two parallel evaporators each controlled
by a separate TEV and refrigerant distributor. Each evapo-

Solenoid
Valve ~ N
"A" TEV and Distributor

s

Solenoid m‘l’
Valve | L ——
"B"  TEV and Distributor 1
B
Capacity Reduction — Single evaporator controlled with
2 TEVs and 2 Solenoid Valves.
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capacity is accomplished by closing a solenoid valve which
deactivates the circuits being fed by the TEV and distribu-
tor downstream of the solenoid valve. This method of capac-
ity control, however, requires a degree of care since the heat
load on the evaporator circuits will be affected in the man-
ner in which circuits are deactivated.

Hot Gas Bypass and Desuperheating TEVs

Systems which are required to operate at load conditions
below the unloading capabilities of their compressors pre-
sent an additional design problem. To balance the system
under these conditions, bypassing a controlled amount of
hot gas to the suction side of the system provides a practical
solution. Bypassing hot gas is accomplished with a modu-
lating control valve known as a discharge bypass valve.
Sporlan manufactures a complete line of these valves. For
details, refer to Bulletin 90-40.

For close coupled systems, the preferred method of hot gas
bypass is bypassing to the inlet of the evaporator. This
method has three advantages: (1) the TEV will respond to
the increased superheat of the vapor leaving the evaporator
and will provide the liquid required for desuperheating; (2)
the evaporator serves as an excellent mixing chamber for
the bypassed hot gas and the liquid vapor mixture from the
TEV; and (3) oil return from the evaporator is improved
since the refrigerant velocity in the evaporator is kept high
by the hot gas.

For multi-evaporator or remote systems, bypassing hot gas
directly into the suction line in the manner illustrated in
Figure 11 may be necessary. In addition to the discharge
bypass valve, an auxiliary TEV known as a desuperheating
TEYV is required to supply the necessary liquid refrigerant to
cool the discharge gas entering the suction line. Compressor
manufacturers generally rate their air conditioning compres-
sors for a 65°F return gas temperature, and this temperature
is usually appropriate for selecting desuperheating TEVs.
Many refrigeration and low temperature compressors, how-
ever, require lower suction gas temperatures to prevent dis-
charge gas temperatures from rising too high and damaging
compressor parts and carbonizing oil. Consult the compressor
manufacturer if the maximum permissible suction gas tem-
perature for a compressor is not known.

Sporlan has developed special desuperheating thermostatic
charges. See table below. Each charge will allow the desu-
perheating TEV to control the listed suction gas superheat.
For suction gas temperatures that require superheats other
than those listed, contact Sporlan Valve or the compressor
manufacturer for assistance.

*THERMOSTATIC CHARGES
For Desuperheating Thermostatic Expansion Valves

Sizing a desuperheating valve involves determining the
amount of refrigerant liquid necessary to reduce the suction
gas temperature to the proper level. For hot gas bypass
applications, a desuperheating valve can be properly sized
from the selection procedure provided in Bulletin 90-40.

An externally equalized TEV is recommended for most
desuperheating applications. If the piping of the desuper-
heating TEV is close coupled, an internally equalized valve
may be used. Figure 11 illustrates the use of an externally
equalized desuperheating TEV. Refer to the section,
Equalization Method on Page 5 for further information on
this subject.

When piping the discharge bypass valve and the desuper-
heating TEV, remember that good mixing of the discharge
gas and liquid must be obtained before the mixture reaches
the sensing bulb of the desuperheating TEV. Improper mix-
ing may produce unstable system operation causing the
desuperheating TEV to hunt. Proper mixing can be accom-
plished in two ways: (1) install a suction line accumulator
downstream of both valve outlet connections with the desu-
perheating TEV bulb downstream of the accumulator; or (2)
tee the liquid vapor mixture from the desuperheating TEV
and the hot gas from the bypass valve together before con-
necting a common line to the suction line. The latter method
is illustrated in Figure 11.

External Equalizer

Figure 11
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External Equalizer

Bypass
Compressor

Valve

Solenoid

Receiver Valve

Suction G Minimum Allowable Evaporating
. uction Gas Temperature at Reduced Load
Refrigerant | Superheat* C ondition °F
F 40° thru - 15° |-16° thru - 40°
25 L1
12, 134a 35 L2 P
45 L3
25
99 35 L1 L1
45 L2 L2
404A, 35
502, 507 45 L L1

* For suction gas temperatures that require superheats other than those listed
above, contact Sporlan Valve Company or the compressor manufacturer for
assistance.

Off-Cycle Pressure Equalization

Certain applications utilizing low starting torque single
phase compressor motors (e.g., a permanent split capacitor
motor) require some means of pressure equalization during
system offcycle. Pressure equalization is necessary since
low starting torque compressors are not capable of restart-
ing against a large pressure differential. Typical applica-
tions requiring pressure equalization are small air
conditioning and heat pump systems which frequently cycle
on and off in response to a thermostat.

Permanent Bleed Port — Any Sporlan thermostatic
expansion valve may be ordered with a bleed port.
Standard bleed port sizes are: 5%, 10%, 15%, 20%, 30%, and
40%. Bleed ports are designated by the percentage they
increase nominal valve capacity at 40°F evaporator temper-
ature. For example, a 2 ton TEV with a 30% bleed will have
the capacity of: 2 x 1.3 = 2.6 tons. Refer to Page 17 for
Ordering instructions. Please contact Sporlan for assistance
in selecting appropriate bleed port sizes.

The subject of pressure equalization during system off-cycle
should not be confused with the external equalizer of the
TEV. System pressure equalization is accomplished by




allowing a certain amount of refrigerant to leak through a
machined notch or hole in the valve seat during system off-
cycle. The external equalizer of the TEV, however, simply
allows the valve to sense evaporator pressure. The external
equalizer does not provide pressure equalization during sys-
tem off-cycle.

The Rapid Pressure Balancer (RPB) Feature — The
thermostatic expansion valve with the Rapid Pressure
Balancer (RPB) feature was developed by Sporlan in
response to an industry demand for a TEV which would
equalize system pressures during off-cycle more rapidly
than a TEV with a permanent bleed port. In some cases, the
bleed port has proved somewhat slow at equalizing system
pressures creating restart problems for low starting torque
compressor motors. The RPB feature, however, has been
proven to reduce equalization times, normally to within two
minutes after system off-cycle.

The RPB feature is actuated following system off-cycle.
Immediately after compressor shutdown, the evaporator
pressure rises forcing the valve's pin carrier to a more closed
position. When the RPB feature is used, the pin carrier con-
tinues its motion and opens a secondary spring loaded bleed
port allowing rapid pressure equalization to occur. Upon
compressor restart, evaporator pressure falls closing the
spring loaded bleed port. The bleed position and the normal
operating position of the RPB are illustrated in Figure 12.

Typical Valve Cross Section

Bleed or Equalizing
Position

Normal Operating

Positi
Figure 12 ostion

The RPB feature has a specific application. The feature
should only be used on small air conditioning and heat pump
systems which use a low starting torque single phase com-
pressor motor. On heat pump applications, the RPB feature
should only be used on the indoor coil. Since the outdoor coil
may be exposed to cold ambient temperatures, there exists a
possibility the evaporator pressure may fall too slowly upon
compressor restart to reset the RPB feature. In addition, the
RPB feature is not recommended nor is it required for any
system employing electrical hard start components.
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The RPB feature is available with the Type RI TEV, and it
can be specified on a special order basis for Types C and S
TEVs up to and including 4 tons R-22 nominal capacity.
Refer to the valve specification sheets for further informa-
tion. For OEM type TEVs, contact Sporlan Valve Company
regarding the availability of the RPB feature. A Catch-All
Filter-Drier should be installed near the inlet of a TEV
having the RPB feature to assure proper valve operation.

The normal capacity of the valve is increased by 15% when
the rapid pressure balancer is used. A cross drilling is part
of the internal construction of the RPB feature and this
drilling provides the additional refrigerant flow.

R-717 (Ammonia) Applications

Thermostatic expansion valves for ammonia applications
require special design considerations due to the erosive
effects of ammonia vapor. For this type of application,
Sporlan has developed the Types D and A thermostatic
expansion valves. Like other components of any ammonia
system, the Types D and A valves are made from steel and
steel alloys. The materials used in the manufacture of these
valves are listed on Page 32, Bulletin 10-10.

With ammonia systems, the formation of flash vapor at the
expansion valve port causes valve seat erosion or wire draw-
ing to occur. This effect is further aggravated by high veloc-
ity ammonia mixed with dirt or scale passing through the
port of the expansion valve. Fortunately, seat erosion can be
minimized and valve life extended if the following steps are
taken:

1. Maintain vapor-free liquid at the TEV inlet at all times.

2. Maintain clean ammonia through effective filtration.

3. Reduce the velocity of the ammonia through the TEV
port by reducing the pressure drop across the port.

Step 1 can be accomplished through proper system design.
Liquid line vapor is prevented by adequately sizing liquid
lines and providing sufficient subcooling. Step 2 can be
assured with the use of a Sporlan Catch-All Filter-Drier.
This filter-drier is an effective scale trap when used on
ammonia systems. For further information on the use of the
Catch-All Filter-Drier with ammonia systems, refer to
Bulletin 40-10 or Catalog 717.

Step 3 is accomplished through the use of a removable dis-
charge tube located in the outlet of all Type D valves and
the nominal 20, 30, and 50 ton Type A valves. This dis-
charge tube represents the principal difference between
Sporlan ammonia TEVs compared to TEVs used with other
refrigerants. The discharge tube functions by removing a
portion of the total pressure drop across the valve resulting
in a lower pressure drop across the valve port. Liquid veloc-
ities and the formation of flash vapor at the valve port are
reduced, extending the life of the valve. Discharge tube sizes
are listed in the Types D and A valve specifications located
on Pages 30 and 31, Bulletin 10-10.

The discharge tube should be removed and discarded when
a Sporlan refrigerant distributor is used with the ammonia
TEV since the function of the discharge tube is accom-
plished by the distributor nozzle. If the discharge tube is not
removed from the valve, the combination of the discharge
tube and distributor nozzle may create an excessive pres-
sure drop resulting in a substantial loss of TEV capacity.
Refer to Bulletin 20-10 for further information on ammonia
distributors or Catalog 717.

The nominal 75 and 100 ton Type A valves do not employ a
discharge tube since their valve outlets are designed to
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Thermostatic Charge Evaporator Temperature °F

C 40° to 0°

JA 0° to-30°

For applications at evaporator temperatures below minus 30° F, consult
Sporlan Valve Company, Washington, MO.

serve as a secondary orifice to reduce pressure drop across
the valve port.

Thermostatic Charges for Ammonia Valves

Thermostatic charges C, Z, and L are available for the Type
D thermostatic expansion valve. The Type L thermostatic
charge is the only charge available for the Type A valve.

The Types C and Z thermostatic charges provide operating
advantages for systems that cycle in response to a suction
pressure switch or thermostat. These charges are also rec-
ommended for systems using a small capacity compressor.
The table below lists the recommended temperature range
for each charge.

Cold storage plants will often have large centralized ammo-
nia systems. These systems will consist of many evaporators
connected to one or more large compressors. With many
thermostatic expansion valves operating at a common evap-
orator pressure, a change in flow rate made by one valve
will not have a significant effect on the evaporator pressure.
This operating characteristic makes it more desirable for
the thermostatic expansion valve to be more responsive to
changes in bulb temperature. This is the feature of the
Sporlan Type L charge. Therefore, for large ammonia sys-
tems consisting of multiple evaporators, the Type L charge
is recommended.

FACTORS AFFECTING TEV OPERATION AND
PERFORMANCE

There exists many factors which influence TEV operation
and performance. The following discussion lists the major
factors:

Superheat

Superheat is defined as the difference between the refriger-
ant vapor temperature and its saturation temperature. To
properly measure the superheat the TEV is controlling, the
pressure-temperature method is used. This method con-
sists of measuring the suction pressure at the sensing bulb
location, converting this pressure to its saturation tempera-
ture by using a pressure temperature (PT) chart, and sub-
tracting the saturation temperature from the vapor
temperature measured at the sensing bulb location. For

F — o = = = = = = o <'L_| Full Open
I Capacity
Reserve
Capacity
L Y _ ___ <.L_I Rated
Capacity
|
> |
.g |
-3 ! Figure 13
|
o
[ |
2 I
<
= |
|
|
Superheat
0 -
A = Static Superheat
<A< B> B = Operating Superheat
l«—— C ——» C = Operating Superheat

example, the superheat of R-22 vapor at 50°F and 68.5 psig
at the sensing bulb location is calculated as follows:

saturation temperature of R-22 vapor at 68.5 psig = 40°F
superheat = 50°F - 40°F = 10°F

Another method of measuring superheat the TEV is con-
trolling is the two temperature method. With this
method, saturation temperature is measured directly by
placing a temperature probe on the evaporator surface, nor-
mally at a location one-half to two-thirds the distance
through the evaporator coil. Since this method can only
approximate true saturation temperature, it is not as reli-
able as the pressure-temperature method, and it should be
avoided whenever possible.

The TEV is designed to control superheat at a constant
value at the location of its sensing bulb. The level of super-
heat determines to what extent the valve is open. A TEV
controlling at a high superheat will be further open than a
TEV controlling at a low superheat. Refer to the section,
Houw the Thermostatic Expansion Valve Works, on Page 3 for
additional information. Figure 13 shows a plot of valve
capacity versus superheat for a typical TEV, illustrating the
effect superheat has on valve capacity. For the purpose of
understanding the relationship between superheat and
valve capacity, superheat may be described as follows:

Static Superheat — static superheat is the amount of
superheat necessary to overcome the spring and equalizer
pressures so that any additional superheat will cause the
valve to open.

Opening Superheat — opening superheat is the amount
of superheat required to move the valve pin away from the
seat after the spring and equalizer pressures have been
overcome to permit refrigerant flow.

Operating Superheat — operating superheat is the
superheat at which the TEV operates on a refrigeration sys-
tem. Operating superheat is the sum of static and opening
superheats. The valve capacity versus operating superheat
curve is referred to as the valve gradient.

The most desirable operating superheat for a particular sys-
tem largely depends on the temperature difference (TD)
between the refrigerant and the medium being cooled. The
basic definition of TD is the difference between evaporator
temperature and the entering temperature of the medium
being cooled, i.e., air or water. Systems with a high TD, such
as air conditioning and heat pump systems, can tolerate
higher superheats without appreciable loss in system capac-
ity. Refrigeration and low temperature systems require low
superheats due to their lower TDs. The table below provides
general recommendations for superheat settings for differ-
ent evaporator temperature ranges. These settings are
only estimates for typical system designs and should
only be used if setting guidelines are unavailable
from the system manufacturer:

General Guidelines for Superheat Settings

L Commercial LoH
Application » Conditioning . .| Temperature
& Heat Pump e Refrigeration
EvaporatorcTFemperature 50° to 40° 40° t0 0° 0° to —40°
Suggested Superheat o o o o ° °
Setting °F 8° t012 6° to 8 4° 106

When a Sporlan TEV is properly selected and applied, the
factory superheat setting will usually provide an operating




superheat in the range of 8 to 12°F. A precise determination
of the valve's operating superheat from a factory setting is
not possible since factory settings are determined on the
basis of static superheat, and opening superheat of the valve
is influenced by several design factors within the system.
Once the TEV has been placed on the system and set to the
desired operating superheat, however, the valve's static
superheat can be measured on a test fixture permitting the
desired setting to be duplicated for production runs.

Gradient Curve - A |
Gradient Curve - B |

Full Open
<::I Capacity

- == <::I Capacity C2

- - == <::I Capacity C1

Valve Capacity

Superheat

*A*I Figure 14
A & B Static Super
C & D Operating Superheat

All Sporlan TEVs have reserve capacity in addition to the
capacity shown in the rating tables on Pages 5 to 11,
Bulletin 10-10. This reserve capacity should not be consid-
ered when selecting a valve and, in most cases, will not be
utilized if the valve is properly selected and applied. Reserve
capacity, however, is an important and necessary character-
istic of any well designed TEV. Reserve capacity enables the
valve to adjust for a temporary increase in load, periods of
low condensing pressure, and moderate amounts of flash
gas 1n the liquid line.

Valve Setting

All Sporlan TEVs will produce rated capacity at the stan-
dard factory setting. If the valve adjusting stem is turned
clockwise, the additional spring pressure created will
increase static superheat and decrease the valve's capacity
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to a limited degree. Turning the adjusting stem counter-
clockwise will decrease static superheat and increase the
valve's capacity to a limited degree. Figure 14 illustrates
the effect setting has on valve capacity.

Referring to Gradient Curve A in Figure 14, Capacity C2 is
achieved with a static superheat setting of A and an operat-
ing superheat of C. Turning the adjusting stem clockwise
will increase the static superheat and shift the curve to the
right. This new curve, identified as Gradient Curve B, shows
that valve capacity will decrease to capacity C1 at the same
operating superheat C. Capacity C2 can only be achieved at
the expense of a higher operating superheat designated as D.

On an operating system where a given valve capacity is
required, any valve adjustment will merely change the
superheat at which the valve is operating.

Evaporator Temperature

The pressure-temperature curves for all refrigerants have
a flatter slope at lower temperatures. Figure 15 illustrates
a P-T curve using R-22 as an example. The P-T curve for a
thermostatic charge will also be flatter at lower tempera-
tures. As a result, a given bulb temperature change causes
a smaller bulb pressure change at lower evaporator tem-
peratures. A given change in superheat will result in less
pressure difference across the valve diaphragm at lower
evaporating temperature causing a reduction in valve
opening and valve capacity.

Subcooling

Subcooling is defined as the difference between the refrig-
erant liquid temperature and its saturation temperature.
For example, the amount of subcooling of R-22 liquid at
85°F and 196 psig is calculated as follows:

saturation temperature of R-22 liquid at 196 psig =
100°F subcooling = 100°F - 85°F = 15°F

Adequate subcooling of the refrigerant liquid is necessary
to prevent the formation of liquid line vapor due to pressure
losses in the liquid line. Vapor in the liquid line, even in
small quantities, will measurably reduce valve capacity.
Several methods by which liquid line vapor can be pre-
vented in spite of relatively high liquid line pressure losses
are explained in Bulletin 10-11.

TABLE 3
Vertical Lift - Feet
Refrigerant 20 | 40 | 60 | 80 | 100
Static Pressure Loss — psi
12 11 22 33 44 55
22 10 20 30 39 49
134a, 502 10 20 30 40 50
404A 8 16 24 32 40
410A 9 17 26 34 43
507 8 17 25 34 42
717 (Ammonia) 5 10 15 20 25
TABLE 4
. *Average Pressure Drop
L Across Distributor
12, 134a 25 psi
22, 404A, 502, 507 35 psi
410A 45 psi
717 (Ammonia) 40 psi

*See Sporlan Bulletin 20-10 for pressure drop data as related to
percent loading.
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Pressure losses in the liquid line result from friction and sta-
tic pressure losses. Minimizing these pressure losses as much
as possible is necessary for proper system design. Friction
losses may be minimized by properly sizing the liquid line
and liquid line accessories such as a solenoid valve and filter-
drier. Static pressure losses, however, are solely the result of
the weight of the vertical height of refrigerant liquid. As a
result, static pressure losses can only be minimized by reduc-
ing the upward vertical height refrigerant liquid must travel.
Table 3 may be used to determine the static pressure loss of
a liquid line. When the sum of the static pressure and friction
losses are known, the amount of subcooling necessary to pre-
vent vapor from forming in the liquid line can be determined.
For example, if the sum of the static and friction losses is 14
psi for an R-22 system, and the condensing temperature is
100°F, the subcooling necessary is as follows:

saturation pressure of R-22 at 100°F condensing = 196
psig pressure at TEV inlet = 196 -14 = 182 psig
saturation temperature of R-22 liquid at 182 psig = 95°F
subcooling required = 100 - 95 = 5°F

Refrigerant Liquid Temperature and Pressure Drop
Across TEV

The refrigerant liquid temperature entering the TEV and the
pressure drop available across the TEV influence valve capac-
ity. The valve capacity ratings displayed on Pages 4 to 9,
Bulletin 10-10, are based on 100°F vapor free liquid entering
the valve for R-12, R-22, R-134a, R-401A, R-402A, R-404A, R-
407A, R-407C, R-408A, R-409A, R-502, and R-507. R-717
(ammonia) valve capacity ratings are based on 86°F vapor free
liquid entering the valve. Liquid correction factors for other lig-
uid temperatures are included in Bulletin 10-10 along with the
ratings tables for each of the refrigerants listed above. The
tables also provide valve capacities for typical pressure drops
across the TEV.

Thermostatic Charge

The pressure-temperature curves of the various Sporlan Selective
Charges have different characteristics. The same amount of
superheat will not produce equal valve openings for each type of
charge. The valve capacity ratings shown in this Bulletin specify
the thermostatic charges which they are based on.

SELECTION PROCEDURE

The following procedure should be used when selecting a
Sporlan TEV:

1. Determine pressure drop across valve — Subtract the
evaporating pressure from the condensing pressure. The con-
densing pressure used in this calculation should be the mini-
mum operating condensing pressure of the system. From this
value, subtract all other pressure losses to obtain the net
pressure drop across the valve. Be sure to consider all of the
following possible sources of pressure drop: (1) friction losses
through refrigeration lines including the evaporator and con-
denser; (2) pressure drop across liquid line accessories such
as a solenoid valve and filter drier; (3) static pressure loss
(gain) due to the vertical lift (drop) of the liquid line; and (4)
pressure drop across a refrigerant distributor if used. Table 4
specifies typical pressure drops across Sporlan type refriger-
ant distributors at design load conditions. Refer to Bulletin
20-10 for further information on refrigerant distributors.

2. Determine the liquid temperature of the refrigerant entering
the valve — The TEV capacity tables on Pages 5 to 11, Bulletin
10-10, are based on a liquid temperature of 100°F for R-12, R-22,
R-134a, R-401A, R-402A, R-404A, R-407A, R-407C, R-408A, R-
409A, R-502 and R-507. R-717 (ammonia) capacities are based on

86°F. For other liquid temperatures, apply the correction factor
given in the tables for each refrigerant.

3. Select valve from the capacity tables — Select a valve based on
the design evaporating temperature and the available pressure
drop across the valve. If possible, the valve capacity should equal
or slightly exceed the design rating of the system. Be sure to apply
the appropriate liquid temperature correction factor to the valve
ratings shown in the tables. Once the desired valve capacity has
been located, determine the nominal capacity of the valve from the
second column of the tables. On multiple evaporator systems,
select each valve on the basis of individual evaporator capacity.

a Design
‘Ej‘./’ evaporating
F:‘E- = temperature
B
S M b Available pressure

The valve capacity
should equal or slightly :
exceed the tonnage rat- e A
ing of the system

4. Determine if an external equalizer is required — The
amount of pressure drop between the valve outlet and bulb
location will determine if an external equalizer is required.
Refer to the section, Equalization Method, on Page 5 for fur-
ther information on this subject.

5. Select body type — Select the body type from Table 5
according to the style connections desired. For complete
specifications on each TEV type including nominal ratings,
refer to Bulletin 10-10 for valve's specifications.

6. Select the Sporlan Selective Thermostatic Charge — Select
the charge according to the design evaporating temperature from
the Table on Page 18. Refer to Pages 7 thru 9 for a complete dis-
cussion of the Sporlan Selective Thermostatic Charges available.

Selection Example
Refrigerant 22
Application: air conditioning

Design evaporator temperature ... ........ 40°F

Design condenser temperature .......... 105°F

Refrigerant liquid temperature . ........... 90°F

Design system capacity ............... 2 tons
Available pressure drop across TEV:

Condensing pressure (psig) .. ........ 211

Evaporating pressure (psig) .. ......... 69

142

Liquid line and accessories loss (psi) . . . . . 7

Distributor and tubes loss (psi)® . ...... 35

100

Refrigerant liquid correction factor ......... 1.06

The SVE-2 has valve capacity of: 2.00 x 1.06 = 2.12 tons at
40°F evaporating temperature, 100 psi pressure drop, and
90°F liquid temperature.

Thermostatic charge (from Table on Page 18): VGA @



Selection:
SVE-2-GA 1/2” x 5/8” ODF— 5°, 1/4” ODF equalizer

@ An externally equalized valve must be used on evapora-
tors employing a refrigerant distributor due to the pressure

drop created by the distributor.

@ Refer to the section, Sporlan Selective Charges, on Page
7 for information regarding the differences between the
VGA and VCP100 charges. Please note that the refrigerant
charge designation in the thermostatic charge ("V" in this
case) 1s dropped when it is incorporated into the valve

model designation.
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Refrigerant Color Code Used on decals

R-12
R-13

R-22
R-23
R-114
R-124

R-13B1

R-134a
R-401A

—VYellow
—Blue
—Blue
—Green
—Blue
—Blue
—Blue
—Blue
—Pink

R-402A
R-404A
R-407C
R-410A
R-500
R-502
R-503
R-507
R-717

—Sand/Beige
—Orange
—Lt.Brown
—Pink
—Orange
—Purple
—Blue

—Teal
—White

For the complete valve specification, also include all con-

TABLE 5 nection sizes and capillary tube length.
Internal or . For Complete .
S External Equalizer BUrTELIE Specifications Refrigerant
NI Internal SAE Flare Bulletin 10-10 | 12, 22, 134a, 401A, 402A, 404A, 407A, 407C, 408A, 409A, 502, 507
SAE Flare or ODF Solder ) 22
RC External ODF Solder Bulletin 10-10-5 410A
RI (RPB only) SAE Flare or ODF Solder 22
F SAE Flare
EF ODF Solder
Q SAE Flare
gg ODF Solder
G SAE Flare Bulletin 10-10
EG ODF Solder
C Either
BF SAE Flare
g:i ODF Solder 12, 22, 134a, 401A, 402A, 404A, 407A, 407C, 408A, 409A, 502, 507
BQ SAE Flare
EBQ Bulletin 10-10-6
SBQ
S ODF Solder
Egs External
H Either
M Bulletin 10-10
v External ODF Solder-Flange
w 12, 22, 134a, 401A, 407A, 407C, 409A
D . FPT Pipe-Flange or
A Either Socket Weld-Flange 717 Only
EXAMPLE

7. Ordering instructions — Combine the letters and numbers in the following manner to obtain the complete valve desig-
nation. Also include all connection sizes and the capillary tube length.

; " 1/4
S " E 5 GA 3/8 1/2 5'
- - X'| SAE Flare | X
SAE Flare SAE Flare Equalizer
Refrigerant Designation
"E” specifies
: ;g: 1; S for 404A external
N for 407C equalizer.
T for 13B1 R for 408A Omission of Nominal Inlet Outlet EEth;inzzlr Canilla
Body vV for 22 7 for 410A letter "E" Caacit Thermostatic| | Connection Connection Co(r]mection Tl?binry
Type| (6 for  23|p 2 L1 indicates e Charge Size and Size and Size and Length
B for 114 valve with Style Style Style ’
Q for 1o4|B for 502 internal !
W for 503 equalizer eg.
J for 134a
P for 507 GR-1-Z
X for 401A A for 717
L for 402A
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ﬂ'. 1}' Flare

FTP
Pipe-
Flange

ODF
Solder-
Flange

SPORLAN SELECTIVE CHARGES ENGINEERED for PEAK
PERFORMANCE for EACH SPECIFIC APPLICATION
Recommended Thermostatic Charges*

Air Conditioning Commercial Low Temperature Extreme Low Temperature
Refrigerant or Refrigerant Refrigerant Refrigerant
Heat Pump 50°Fto -10°F 0°Fto -40°F -40°Fto -100°F
12 FCP60 FC FZ & FZP —
22 VCP100 and VGA VC VZ & VZP40 VX
134a JCP60 JC — —
404A SCP115 SC Sz &SZP SX
410A ZN — — —
502 RCP115 RC RZ & RZP RX
507 — PC PZ & PZP PX
717 Refer to the section on ammonia refrigeration on page 13.

*Application Factors:

1. The Type ZP charges have essentially the same characteristics as the Type Z charge with one exception: They produce a pressure
limit (MOP). ZP charges are not intended as replacements for Z charges. Each should be selected for its own unique purpose. See
Page 8 for additional application discussion.

2. All air conditioning and heat pump charges are intended for use with externally equalized valves. See Page 5 for complete discus-
sion on when to use an external equalizer.

3. Type L Liquid charges are also available for most commonly used refrigerants in most element sizes.

4. If in doubt as to which charge to use, review discussion on Pages 7 and 8 or contact Sporlan Valve Company, Washington, MO with

complete system data.
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and welded element construction.

THERMOSTATIC EXPANSION VALVES

e SELECTIVE THERMOSTATIC CHARGES Designed to provide optimum performance for all
applications — air conditioning and heat pump, medium and low temperature refrigeration.

e THERMOSTATIC ELEMENT DESIGN Long lasting and field proven stainless steel diaphragm

* DIAPHRAGM DESIGN Large flat diaphragm permits precise valve control.
e REPLACEABLE THERMOSTATIC ELEMENTS Field replaceable elements on all standard valves.
e BALANCED PORT DESIGN Provides perfect pin and port alignment, and prevents changes in

pressure drop across the valve from influencing valve operation. Provides excellent control on

10

applications with widely varying operating conditions.
* PIN CARRIER DESIGN (CONVENTIONAL VALVES) Provides precise pin and port alignment,

Outstanding and tighter seating.
Features - .
° ACCESSIBLE INTERNAL PARTS Durable, leakproof body joint construction allows the valve to
&f be disassembled, and the internal parts cleaned and inspected.
Benefits
£S I e MATERIALS OF CONSTRUCTION Pin and port materials offer maximum protection against
ot Spor an. corrosion and erosion.
Thermostatic
Expansion e SILVER SOLDERED CONNECTIONS For leakproof, high strength connection-to-body joints.
Valves e ADJUSTABLE SUPERHEAT DESIGN All standard valves are externally adjustable except the

Type NI, which is internally adjustable through its outlet connection.
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Refer to Bulletin 10-9 for a complete discussion on The Theory of Operation and Application of Thermostatic Expansion Valves.
Refer to Bulletin 10-11 for a complete discussion on Installing and Servicing Thermostatic Expansion Valves.

SPORLAN THERMOSTATIC EXPANSION VALVES

The thermostatic expansion valve (TEV) controls the flow of
liquid refrigerant entering the direct expansion (DX) evaporator
by maintaining a constant superheat of the refrigerant vapor at
the outlet of the evaporator. The TEV controls the difference
between the actual temperature and the saturation tempera-
ture of the refrigerant corresponding to the suction pressure at
the sensing bulb location; this is superheat. By controlling

superheat, the TEV keeps nearly the entire evaporator surface
active, while preventing liquid refrigerant from returning to the
compressor. The ability of the TEV to match refrigerant flow to
the rate at which refrigerant can be vaporized in the evaporator
makes the TEV the ideal expansion device for most air condi-
tioning and refrigeration applications.

FOR USE ON REFRIGERATION and/or AIR CONDITIONING SYSTEMS ONLY
Bulletin 10-10, January 1998 supersedes Bulletin 10-10, December 1995; Bulletin 10-15, February 1994 and all prior publications.
© COPYRIGHT 1998 BY SPORLAN VALVE COMPANY, WASHINGTON, MISSOURI
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SELECTION PROCEDURE

The following procedure should be used when selectings.aSelect body type — Select the body type according to the
Sporlan TEV: style connections desired. For complete specifications on each

1. Determine the liquid temperature of the refrigerant TEV type including nominal ratings, refer to pages 9 to 11.

entering the valve — The TEV capacity tables on pages 5 to 8. Select the Sporlan Selective Thermostatic Charge —

are based on a liquid temperature of 100°F for R-12, R-Bglect the charge according to the design evaporating temper-
R-134a, R401A, R-402A, R-404A, R-407A, R-407C, R-408ture from the Table on Page 4. Refer to Bulletin 10-9 for a
R-409A, R-502, R-507; R-717 (ammonia) capacities are bag@inplete discussion of the available Sporlan Selective
on 86°F. For other liquid temperatures, apply the correctidhermostatic Charges.

factor given in the tables for each refrigerant. For example &§ection Example — Refrigerant 22

Table B. o ) . .
Application: medium temperature refrigeration
2. Determine pressure drop across valve — The pressure

drop correction factors are based on standard liquid tempera- Design condenser temperature 05°F
ture and pressure drop. The standard pressure drop is depe”Refrigerant liquid temperature . T T0F
dent on the evaporator temperature. To determine the Pressurépesign system capacity . . ... ............. 1 ton
drop, subtract the saturated pressure equivalent to evaporator
outlet temperature from the condensing pressure. The con-

Design evaporator temperature ............ 20°F

Available pressure drop across TEV:

densing pressure used in this calculation should be the mini- Eondenst!ng pressure (psig) .......... 123
mum operating condensing pressure of the system. From this vaporating pressure (psig) . .......... 43
value, subtract all other pressure losses to obtain the net pres- 139
sure drop across the valve. Use this value to determine the Liquid line and accessories loss (psi) . ... —4
pressure drop correction factor. For example see Table C. Be Distributor and tubes loss (psi) @ .. ... -85
sure to consider all of the following possible sources of 100
pressure drop:
— ; ; ; ; ; Refrigerant liquid correction factor .......... 1.17
1. Friction losses through refrigeration lines including Pressure drop correction factor . . . . . . . ... .. 0.89

the evaporator and condenser.
2. Pressure drop across liquid line accessories such a¥ge the following formula to calculate TEV capacity:
solenoid valve and filter-drier. TEV Capacity = TEV rating x CF liquid temperature x CF pres-

3. Static pressure loss (gain) due to the vertical lift (dropyre drop

4 ?;the |IQUI§ line. fri t distributor if GVE-1 Has valve capacity of: 1.09 x 1.17 x 0.89 = 1.13 Tons
- Fressure drop across a refrigerant distributor 1t Usedy o0 evaporating temperature, 100 psi pressure drop and

Refer to Bulletin 20-10 for information on refrigerant distributorg0° liquid temperature.

3. Select valve from the capacity tables — Select a valve Thermostatic charge (from Table on Page 4): VC (@

based on the design evaporating temperature. If possible Se¢ection:

vaI_ve capacity should be equal or slightly exceed_the design EGVE-1-C 3/8” x 1/2” x 1/4” ODF x 5’

rating of the system. Be sure to apply the appropriate correc-

tion factors for liquid temperature and pressure drop. Once theAn externally equalized valve must be used on evaporators
desired valve capacity has been located, determine the nomi€mploying a refrigerant distributor due to the pressure drop
nal capacity of the valve from the tables’ second column. On created by the distributor. In addition, an externally equal-

multiple evaporator systems, select each valve on the basis ofzed valve should always be used with air conditioning

individual evaporator capacity. For example see Table A, thermostatic charges to reduce the possibility of thermo-
static charge migration.
4. Determine if an external equalizer is required — The

amount of pressure drop between the valve outlet and bidibP!€ase note that the refrigerant charge designation in the
location will determine if an external equalizer is required. thermostatic charge (*V" in this case) is dropped when it is

Refer to Bulletin 10-9 for further information on this subject. incorporated into the valve model designation.
Liquid Temperature

VALVE
THERMOSTAT\C Eégﬁg%‘ggANTs The valve capacity should

CAPAC|T|ES for TION equal or slightly exceed the

NS OF REFRIGERA tonnage rating of the system.

TO AT PUNP and (For tcobrrplete R-22 caepacny

AR CONDlTIONlNG, ables, see page 6)
REFRIGERANT
22 Design

Evaporating Table B
Temperature TEV Pressure Drop

EVAPORATOR
TEMPERATURE
(CF

Table A

Table C
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7. Valve Nomenclature / Ordering Instructions — Combine the letters and numbers in the following manner to obtain
the complete valve designation. Also include all connection sizes and the capillary tube length.

EXAMPLE

3/8" 12" 1/4" I
EG V E I-11- C ooF (x| ooF [x| ooF (x| §
Solder Solder Solder
Sporlan Code — REFRIGERANT - W
Element Label Color Code specifies
F - R-12 - Yellow V - R-407A - Green external
E - R-13 - Blue N - R-407C - Lt. Brown | | equalizer. External Capillary
Omission of Nominal InIet_ Outlet_ Equalizer Tubing
Body V- R-22- Green R - R-408A - Purple letter "E" Capacity Thermostatic Conn_ectlon Conn_ectlon Connection Length
G - R-23 - Blue F - R-409A - Yellow o ; Size Size .
Type indicates in Charge Size (Inches
M - R-124 - Blue R - R-502 - Purple valve with Tons and and and or
J -R-134a-Blue W - R-503 - Blue internal Style Style Style Feet)
X - R-401A - Pink P - R-507 - Teal equalizer.
L - R-402A - Sand |W - R-508B - Blue eg.
S - R-404A - Orange | A - R-717 - White EGV-1-C

SPORLAN SELECTIVE CHARGES ENGINEERED for PEAK PERFORMANCE for EACH SPECIFIC APPLICATION

* RECOMMENDED THERMOSTATIC CHARGES

REFRIGERANT ACTUAL
APPLICATION 2 2 502 THERMOSTATIC
409A | 407a | 13%4a | 401A | 402A | 404A | 407C | g 507 717 CHARGES
FCP60 - JCP60 | XCP60 - - - - - - FCP60
— |vCP100| - - - — |[NCP100| - - - VCP100
AIR CONDITIONING - VGA - - - - NGA - - - VGA
- - - - - |SCP115] - |RCP115| - - RCP115
FC - JC XC - - - - - - FC
COMMERCIAL - VC - - - Z NC - - - Ve
REFRIGERATION - - - - - SC - RC - - RC
50°F to - 10°F _ _ _ _ C _ _ _ PC _ PC
- - - - - - - - - AC, AL AC, AL
Fz - - - - - - - - - FZ
FZP - - - - - - - - - FZP
LOW TEMPERATURE - vz - - - - - - - - vz
REFRIGERATION - VZP40 - - - - - - - - VZP40
0°F to -40°F - - = = ¥4 Sz - RZ PZ - RZ
- - - - LzP SZP - RZP PZP - RZP
- - - - - - - - - AZ, AL AZ, AL
EXTREME LOW TEMP. - VX - _ _ _ _ - - - VX
REFRIGERATION
-40°F to - 100°F - - - - LX SX - RX PX - RX

* APPLICATION FACTORS:

1. The Type ZP charges have essentially the same characteristics as the Type Z charge with one exception: they produce a
pressure limit Maximum Operating Pressure (MOP). ZP charges are not intended as replacements for Z charges. Each should be
selected for its own unique purpose. Refer to Bulletin 10-9 for additional application discussion.

2. Al air conditioning and heat pump charges are intended for use with externally equalized valves. Refer to Bulletin 10-9 for

complete discussion on when to use an external equalizer.

3. Type L Liquid charges are also available for most commonly used refrigerants in most element sizes.
4. Refer to Bulletin 10-9 for information regarding the differences between the VGA and VCP100 charges.

5.1f in doubt as to which charge to use, review the section on thermostatic charges in Bulletin 10-9 or contact Sporlan Valve
Company, Washington, Missouri with complete system data.

TEV CAPACITY RATINGS FOR REFRIGERANTS:
12, 22, 134a, 401A, 402A, 404A, 407A, 407C, 408A, 409A, 502, 507, 717

TEV capacity ratings for R-12, R-22, R-134a, R-401ATEV models featuring the mechanical pressure limit style ther-
R-402A, R-404A, R-407A, R-407C, R-408A, R-409A, R-502nostatic elements, i.e., the Types G(PL) and C(PL) TEVs, are
R-507 are based on vapor free 100°F liquid refrigerant entapw obsolete. Consult Bulletin 210-10-17 for additional informa-

ing the expansion valve, a maximum opening superheat of 7tién on this subject and replacement valves.

and a standard factory air test superhe_a_t setting. A dlscussgzg?_17 (ammonia) capacities for Types D and A TEVs are shown

on Page 9. These ratings are based on vapor free 86°F liquid
refrigerant entering the TEV, a maximum opening superheat of
The ratings for evaporator temperatures 40°F, 20°F, -1078F, and a standard factory air test setting.

-40°F in the capacity tables are in accordance with ANSI/ARI

Standard Number 750. TEVs are tested in accordance wiibr TEV capacity ratings at operating conditions not shown in

ANSI/ASHRAE 17. the following tables, contact Sporlan Valve Company.

tings can be found in Bulletin 10-9.
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THERMOSTATIC EXPANSION VALVE

CAPACITIES for REFRIGERANTS 12, 134a, 401A, 409A

TONS OF REFRIGERATION

AIR CONDITIONING, HEAT PUMP and COMMERCIAL REFRIGERATION APPLICATIONS

REFRIGERANT
12 | 134a | 401A | 409A
NOMINAL RECOMMENDED THERMOSTATIC CHARGES
VALVE TYPES
CAPACITY FC, FCP60 | JC, JCP60 | XC, XCP60 | FC, FCP60
EVAPORATOR TEMPERATURE (°F)
40° 20° 0° 40° 20° 0° 40° 20° 0° 40° 20° 0°
NI-F-EF-G-EG 1/8 0.13 0.12 0.11 0.15 0.15 0.14 0.16 0.16 0.15 0.15 0.15 0.14
F-EF-G-EG 1/6 0.21 0.23 0.22 0.25 0.28 0.26 0.27 0.30 0.29 0.25 0.28 0.27
NI-F-EF-G-EG 1/4 0.26 0.29 0.27 0.31 0.35 0.33 0.34 0.37 0.36 0.32 0.35 0.33
NI-F-EF-G-EG 12 0.50 0.50 0.46 0.60 0.60 0.55 0.65 0.65 0.60 0.61 0.60 0.56
NI-F-EF-G-EG 1 1.00 1.00 0.92 1.21 1.20 1.10 1.29 1.29 1.20 1.21 1.21 1.12
F-EF-G-EG 1-1/2 1.60 1.59 1.47 1.93 1.91 1.76 2.07 2.07 1.92 1.94 1.93 1.79
F&EF(Ext)-G&EG(Ext)-C(Int)-S 2 200 | 199 | 184 | 241 | 239 | 220 | 259 | 259 | 240 | 242 | 242 | 223
C-S 2-1/2 2.50 2.49 2.30 3.01 2.99 2.75 3.23 3.24 3.00 3.03 3.02 2.79
C-S 3 3.00 2.99 2.76 3.62 3.59 3.30 3.88 3.88 3.60 3.63 3.62 3.35
C&S(Ext) 5 5.00 4.15 3.49 6.03 4.98 417 6.47 5.39 4.56 6.05 5.03 4.24
S(Ext) 6 6.00 4.98 4.18 7.23 5.98 5.01 7.76 6.47 5.47 7.26 6.04 5.09
H 1-1/2 1.60 1.59 1.47 1.93 1.91 1.76 2.07 2.07 1.92 1.94 1.93 1.79
H 3 3.00 2.99 2.55 3.62 3.59 3.04 3.88 3.88 3.31 3.63 3.62 3.08
H 4 4.00 3.98 3.38 4.82 4.79 4.05 5.18 518 4.42 4.84 4.83 411
H 5 5.00 4.98 4.23 6.03 5.98 5.06 6.47 6.47 5.52 6.05 6.04 5.14
H 8 7.50 7.47 6.34 9.04 8.97 7.59 9.70 9.71 8.29 9.08 9.06 7.71
H 12 11.7 11.7 9.89 141 14.0 11.8 15.1 15.1 12.9 14.2 141 12.0
M 15 15.5 15.4 12.6 18.7 18.5 15.1 20.1 20.1 16.5 18.8 18.7 15.3
M 20 20.0 19.9 16.3 241 23.9 19.5 25.9 25.9 21.3 24.2 24.2 19.8
M 25 25.0 24.9 20.3 30.1 29.9 24.3 32.3 324 26.6 30.3 30.2 24.7
BALANCED PORT THERMOSTATIC EXPANSION VALVES
BF-EBF-SBF AAA 0.21 0.23 0.22 0.25 0.28 0.26 0.27 0.30 0.29 0.25 0.28 0.27
BF-EBF-SBF AA 0.45 0.45 0.41 0.54 0.54 0.50 0.58 0.58 0.54 0.55 0.54 0.50
BF-EBF-SBF A 1.00 1.00 0.92 1.21 1.20 1.10 1.29 1.29 1.20 1.21 1.21 1.12
BF-EBF-SBF B 1.70 1.69 1.56 2.05 2.03 1.87 2.20 2.20 2.04 2.06 2.05 1.90
BF-EBF-SBF C 3.00 2.99 2.76 3.62 3.59 3.30 3.88 3.88 3.60 3.63 3.62 3.35
EBS 5 5.10 4.68 4.04 6.12 5.60 4.82 6.57 6.06 5.26 6.15 5.66 4.89
EBS 7 7.00 6.43 5.55 8.44 7.72 6.64 9.06 8.36 7.25 8.47 7.80 6.74
0 9 9.00 8.96 7.80 10.8 10.8 9.33 11.6 11.7 10.2 10.9 10.9 9.48
0 12 11.7 11.7 10.1 14.1 14.0 12.1 15.1 15.1 13.2 14.2 141 12.3
0 16 15.5 15.4 13.4 18.7 18.5 16.1 20.1 20.1 17.6 18.8 18.7 16.3
0 23 23.0 24.9 20.7 27.7 30.0 24.7 29.8 324 27.0 27.8 30.2 25.1
0 32 32.0 34.7 28.7 38.6 41.7 34.4 41.4 451 37.6 38.7 421 34.9
0 40 40.0 43.4 35.9 48.2 52.1 43.0 51.8 56.4 47.0 48.4 52.6 43.7
V 35 35.0 34.9 27.7 42.2 41.9 33.2 45.3 45.3 36.3 42.4 42.3 33.7
v 45 45.0 44.8 35.7 54.2 53.8 427 58.2 58.3 46.6 54.5 54.3 43.3
v 55 55.0 54.8 43.6 66.3 65.8 52.2 71.2 71.2 57.0 66.6 66.4 53.0
W 80 85.0 84.6 62.9 102 102 75.3 110 110 82.2 103 103 76.4
\l 110 114 - - 137 - - 148 - - 138 - -
VALVE TYPE | CARTRIDGE NO. REPLACEABLE CARTRIDGE THERMOSTATIC EXPANSION VALVES
Q-EQ-SQ 0 1/6 0.20 0.20 0.19 0.24 0.24 0.22 0.26 0.26 0.24 0.24 0.24 0.22
Q-EQ-SQ 1 1/4 0.45 0.45 0.42 0.54 0.54 0.50 0.58 0.58 0.54 0.55 0.54 0.50
Q-EQ-SQ 2 12 0.65 0.65 0.60 0.78 0.78 0.72 0.84 0.84 0.78 0.79 0.79 0.73
Q-EQ-SQ 3 1 1.00 1.00 0.92 1.21 1.20 1.10 1.29 1.29 1.20 1.21 1.21 1.12
Q-EQ-SQ 4 1-1/2 1.41 1.40 1.29 1.69 1.67 1.54 1.81 1.81 1.68 1.69 1.69 1.56
Q-EQ-SQ 5 2 2.01 2.00 1.85 2.41 2.39 2.20 2.59 2.59 2.40 2.42 2.42 2.23
Q-EQ-SQ 6 2-1/2 2.71 2.70 2.49 3.25 3.23 2.97 3.49 3.50 3.24 3.27 3.26 3.02
LIQUID TEMPERATURE ENTERING TEV (°F) ) ) o
REFRIGERANT [ 0° [10° [ 20° | 30° | 40° | 50° | 60° | 70° | 80° | 90° | 100° | 110° [ 120° [ 130° | 140° I;ﬁ;g i ;ﬁftg; S;R,C';gg :;";‘;:',ggfat,fﬁ; Q?f:'g{
CORRECTION FACTOR, CF LIQUID TEMPERATURE and are based on an evaporator temperature of
12 160]1.54]1.48]1.42]1.361.30[1.24[1.18]1.12[ 1.06] 1.00 | 0.94 [ 0.88 [ 0.82] 0.75 | 0°F. However, they may be used for any evapo-
134a 1.70|1.63|1.56|1.49|1.42|1.36|1.29|1.21|1.14|1.07| 1.00 | 0.93 | 0.85 | 0.78 | 0.71 rator temperature from 0°F to 40°F since the
401A 1.60|1.54(1.48|1.43(1.36(1.31|1.25|1.19(1.13|1.06| 1.00 | 0.94 | 0.87 | 0.80 | 0.74 | variation in the actual factors across this range
409A 1.65/1.50/1.45|1.39|1.3411.2811.23|1.17(1.12]1.06| 1.00 | 0.94 | 0.88 | 0.82 | 0.76 | is insignificant.
EVAPORATOR PRESSURE DROP ACROSS TEV (PSI) TEV capacity = TEV rating x CF liquid temperature x CF pressure drop —
TEMPERATURE | 20 [ 40 [ 60 | 80 [ 100 [ 120 | 140 | 160 Example: Actual capacity of a nominal 1-1/2 ton R-134a Type EG valve at 20°F
(F) CORRECTION FACTOR, CF PRESSURE DROP evaporator, 100 psi pressure drop across the TEV, and 60°F liquid temperature
40° 0.58/0.82|1.00|1.15|1.29| 1.41| 1.53| 1.63 entering the TEV = 1.91 (from rating chart) x 1.29 (CF liquid temperature) x 1.12
20° & 0° [050[0.71/0.87[1.00]1.12|1.22[1.32] 1.41 (CF pressure drop) = 2.76 tons.




Page 6 / BULLETIN 10-10

THERMOSTATIC EXPANSION VALVE

22, 407A, 407C CAPACITIES for REFRIGERANTS

TONS OF REFRIGERATION

AIR CONDITIONING, HEAT PUMP and COMMERCIAL REFRIGERATION APPLICATIONS

REFRIGERANT
22 | 407A | 407C
VALVE TYPES NOMINAL RECOMMENDED THERMOSTATIC CHARGES
CAPACITY [ VC, VCP100, VGA |  VZ, VZP40 | VC,VCP100, VGA| VZ VZP40 [ NC, NCP100, NGA
EVAPORATOR TEMPERATURE (°F)
40° | 20° 0° | -10° | -20° | -40° | 40° | 20° 0° [ -10° | -20° | -40° | 40° | 20° 0°
F-EF-G-EG 1/5 020 | 022 | 019 | 017 | 015 | 011 | 019 | 020 | 017 | 015 | 013 | 0.10 | 0.18 | 020 | 0.17
NI /4 025 | 027 | 025 | 022 | 019 | 014 | 023 | 025 | 023 | 024 | 022 | 016 | 023 | 025 | 0.23
F-EF-G-EG 113 035 | 038 | 033 | 027 [ 024 [ 018 | 033 | 035 | 030 | 024 | 021 | 045 | 032 | 0.35 | 0.30
NI-F-EF-G-EG 172 045 | 049 | 043 | 035 | 031 [ 023 | 042 | 045 | 039 | 031 | 027 | 047 | 041 | 0.44 | 038
G-EG 3/4 075 | 082 | 071 | 068 | 061 | 045 | 070 | 075 | 064 | 060 | 053 | 039 | 069 | 074 | 0.64
NI-F-EF-G-EG 1 1.00 | 1.09 | 095 | 0.86 | 0.77 | 057 | 094 | 1.00 | 0.85 | 0.76 | 0.68 | 0.49 | 0.92 | 0.99 | 0.85
F-EF-G-EG 1-172 160 | 174 | 152 | 1.22 | 1.09 | 081 | 1.50 | 1.60 | 1.37 | 1.08 | 096 | 070 | 147 | 1.58 | 1.36
F&EF(Ext)-G&EG(Ext)-S 2 200 | 218 | 191 | 196 | 1.75 | 1.31 | 1.87 | 200 | 1.71 | 1.74 | 154 | 112 | 1.84 | 197 | 1.70
F&EF(Int)-G&EG(Int) 2-172 250 | 272 | 238 | 220 | 1.97 | 147 | 234 | 250 | 214 | 195 | 173 | 126 | 2.30 | 246 | 2.12
F&EF(Ext)-G&EG(Ext)-C(Int)-S 3 320 | 349 | 305 | 233 | 2.09 | 156 | 299 | 319 | 273 | 2.07 | 1.83 | 1.33 | 294 | 3.16 | 2.71
c-s 4 450 | 490 | 429 | 343 | 307 | 229 | 421 | 449 | 385 | 3.04 | 269 | 1.96 | 4.14 | 444 | 381
c-s 5 520 | 567 | 496 | 404 | 362 | 270 | 486 | 519 | 444 | 358 | 3.47 | 2.31 | 478 | 513 | 441
C&S(Ext) 8 800 | 872 | 7.04 | 582 | 487 | 359 | 7.48 | 799 | 630 | 516 | 427 | 307 | 7.35 | 7.89 | 6.25
S(Ext) 10 10.0 | 109 | 880 | 7.27 | 6.08 | 448 | 935 | 998 | 7.88 | 645 | 533 | 384 | 919 | 9.86 | 7.82
H 2-1/2 250 | 267 | 238 | 210 | 155 | 125 | 250 | 267 | 238 | 1.86 | 1.36 | 1.07 | 230 | 242 | 212
H 5-1/2 560 | 598 | 534 | 459 | 339 | 273 | 561 | 599 | 534 | 407 | 297 | 2.34 | 515 | 541 | 475
H 7 700 | 748 | 667 | 514 | 379 | 3.06 | 7.01 | 748 | 668 | 456 | 3.33 | 262 | 643 | 676 | 5.93
H 1 105 | 112 | 100 | 7.00 | 517 | 417 | 105 [ 112 [ 100 | 621 | 453 | 360 | 9.65 | 10.1 [ 890
H 16 152 | 162 | 145 | 100 | 7.38 | 596 | 152 | 16.2 | 145 | 887 | 647 | 510 | 140 | 147 | 129
H 20 222 | 237 | 212 | 163 | 120 | 971 | 222 | 237 [ 212 | 145 | 105 | 832 | 204 | 215 | 1838
M 21 215 | 234 | 225 | 184 | 163 | 132 | 201 | 215 | 202 | 163 | 143 | 11.3 | 198 | 212 | 200
M 26 265 | 289 | 278 | 260 | 230 | 187 | 248 | 265 | 249 | 231 | 202 | 160 | 244 | 261 | 247
M 34 340 | 371 | 356 | 306 | 271 | 220 | 31.8 | 339 | 320 | 271 | 238 | 189 | 313 | 335 | 317
M 42 420 | 458 | 440 | 396 | 327 | 252 | 393 | 419 | 395 | 351 | 287 | 216 | 386 | 41.4 | 392
BALANCED PORT THERMOSTATIC EXPANSION VALVES
BF-EBF-SBF AAA 035 | 038 | 033 | 027 | 024 | 018 | 033 | 035 | 030 | 024 | 021 | 015 | 0.32 | 0.34 | 0.30
BF-EBF-SBF AA 075 | 082 | 071 | 068 | 061 | 045 | 070 | 075 | 064 | 060 | 053 | 039 | 069 | 074 | 0.64
BF-EBF-SBF A 160 | 174 | 152 | 122 | 1.09 | 081 | 150 | 160 | 1.37 | 1.08 | 096 | 0.70 | 1.47 | 158 | 1.36
BF-EBF-SBF B 2.80 | 3.05 | 267 | 225 | 201 | 150 | 262 | 279 | 239 | 200 | 177 | 129 | 257 | 276 | 237
BF-EBF-SBF c 520 | 567 | 496 | 404 | 362 | 270 | 486 | 519 | 444 | 358 | 3.47 | 231 | 478 | 513 | 441
EBS 8 851 | 881 | 7.30 | 615 | 515 | 379 | 7.95 | 806 | 654 | 545 | 451 | 325 | 7.81 | 7.96 | 6.48
EBS 1 115 | 119 | 986 | 832 | 696 | 513 | 108 | 109 | 884 | 7.38 | 6.10 | 4.39 | 106 | 108 | 8.77
o 15 150 | 155 | 130 | 920 | 815 | 6.14 | 140 | 142 | 117 | 820 | 7.14 | 526 | 138 | 141 | 11.6
o 20 222 | 230 | 193 | 163 | 120 | 971 | 208 | 211 | 173 | 145 | 105 | 832 | 204 | 208 | 171
o 30 305 | 316 | 265 | 194 | 171 | 144 | 285 | 289 | 237 | 172 | 150 | 123 | 280 | 286 | 236
0 40 403 | 435 | 320 | 295 | 261 | 21.8 | 377 | 39.8 | 287 | 26.2 | 229 | 187 | 370 | 393 | 285
o 55 550 | 59.3 | 437 | 394 | 299 | 243 | 514 | 544 | 392 | 349 | 262 | 208 | 506 | 537 | 389
o 70 730 | 788 | 580 | 515 | 340 | 264 | 683 | 721 | 520 | 457 | 298 | 227 | 671 | 71.3 | 516
v 52 520 | 561 | 540 | 522 | 37.0 | 295 | 486 | 51.4 | 484 | 46.3 | 324 | 253 | 478 | 508 | 48.0
v 70 730 | 788 | 758 | 716 | 50.7 | 404 | 683 | 721 | 679 | 635 | 445 | 347 | 671 | 71.3 | 674
v 100 100 | 108 | 104 | 922 | 653 | 521 | 935 | 988 | 93.0 | 818 | 57.3 | 446 | 919 | 976 | 923
w 135 143 | 154 | 148 | 132 | 935 | 745 | 134 | 141 | 133 | 117 | 820 | 639 | 131 | 140 | 132
w 180 180 - - - - - 168 - - - - - 165 - -
VALVE TYPE | CARTRIDGE NO. REPLACEABLE CARTRIDGE THERMOSTATIC EXPANSION VALVES
Q-EQ-SQ 0 173 035 | 038 | 033 | 027 | 024 | 018 | 033 | 035 | 030 | 024 | 021 | 015 | 0.32 | 0.35 | 0.30
Q-EQ-SQ 1 3/4 075 | 082 | 072 | 068 | 061 | 045 | 070 | 075 | 064 | 060 | 053 | 0.39 | 069 | 074 | 0.64
Q-EQ-SQ 2 1 1.00 | 1.09 | 095 | 086 | 077 | 057 | 0.94 | 1.00 | 085 | 0.76 | 0.68 | 049 | 092 | 0.99 | 0.85
Q-EQ-SQ 3 1-172 150 | 164 | 143 | 110 | 099 | 073 | 1.40 | 150 | 128 | 0.98 | 0.86 | 063 | 1.38 | 1.48 | 1.27
Q-EQ-SQ 4 2172 250 | 273 | 238 | 2.20 | 1.97 | 147 | 2.34 | 250 | 214 | 195 | 1.73 | 1.26 | 2.30 | 2.46 | 2.12
Q-EQ-SQ 5 3172 350 | 382 | 334 | 300 | 269 | 2.00 | 327 | 349 | 299 | 266 | 2.36 | 172 | 322 | 3.45 | 2.97
Q-EQ-SQ 6 5 480 | 524 | 458 | 3.65 | 327 | 244 | 449 | 479 | 410 | 324 | 2.87 | 2.09 | 441 | 473 | 407
-- VGA and NGA Thermostatic Charges Only --
RIVE 2 214 | 233 [ 2.09 - - - 200 | 214 | 1.87 - - - 197 | 211 [ 185
RIVE 3 340 | 371 | 331 - - - 318 | 339 | 297 - - - 313 | 335 | 295
RIVE 4 418 | 456 | 4.08 - - - 391 | 417 | 365 - - - 384 | 412 | 362
RIVE 5 452 | 493 | 441 = = = 423 | 451 | 395 = = = 415 | 446 | 392
LIQUID TEMPERATURE ENTERING TEV (°F) Thgse factors include correctipns for liquid
REFRIGERANT [ 0° 110° 1 20° | 30° | 40° [ 50° | 60° | 70° | 80° | 90° 1 100° | 110° [120° | 130° | 140° refrigerant density and net refrigerating effect
and are based on an evaporator temperature of
CORRECTION FACTOR, CF LIQUID TEMPERATURE 0°F. However, they may be used for any evapo-
22 1.56|1.51(1.45(1.40|1.34(1.29(1.23|1.17(1.12(1.06| 1.00 | 0.94 | 0.88 | 0.82 | 0.76 rator temperature from -40°F to 40°F since the
407A 1.7511.68]1.61]153(146]1.39|1.31|1.24]/1.16{1.08] 1.00 | 0.92 | 0.83 | 0.74 | 0.64 | variation in the actual factors across this range
407C 1.69(1.62]1.55[1.49]1.42(1.35|1.28(1.21]|1.14{1.07]| 1.00 | 0.93 | 0.85 | 0.77 | 0.69 | is insignificant.
EVAPORATOR PRESSURE DROP ACROSS TEV (PSI)
TEMPERATURE | 30 [ 50 [ 75 [ 100 [ 125 [ 150 [ 175 [ 200 [ 225 [ 250 [ 275| TEV capacity = TEV rating x CF liquid temperature x CF pres-
A . . )
(°F) CORRECTION FACTOR, CF PRESSURE DROP sure drop — Exagnple. Actual capacity of a nominal 2 ton R-22
20° 0551071108711.0011121122 1132114111501 15811661 Type Svalveoat 20°F evaporator, 100 psi pressure drop across the
207 & 0" [049]063[077[089]1.00[ 1.10[1.18 126134 ] 141 148| TEV- and SU°F fiauid lemperature entering the TEY = 218 (from
~10° & —20° [045]058]0.71]0.82|0.91|1.00]1.08]1.45]1.22]1.29]1.35 (’jar(;;‘)f'fzaog X 1.06 (GF liquid temperature) x 0.88 (CF pressure
- 40° 0.41]0.53]0.650.76 | 0.85|0.93]1.00 [ 1.07 [ 1.13[1.20 | 1.25 ' '
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THERMOSTATIC EXPANSION VALVE

CAPACITIES for REFRIGERANTS 404A, 408A, 502

TONS OF REFRIGERATION

AIR CONDITIONING, HEAT PUMP and COMMERCIAL REFRIGERATION APPLICATIONS

REFRIGERANT
404A | 408A | 502
VALVE TYPES NOMINAL RECOMMENDED THERMOSTATIC CHARGE
CAPACITY | sc,scP115 | Sz,SzP | RC,RCP115 [ RZ, RZP | RC,RCP115 | RZ RZP
EVAPORATOR TEMPERATURE (°F)
40° | 20° | 0° |-10° [-20° [-40° | 40° | 20° | 0° [-10° [-20° [-40° [ 40° | 20° | 0° |-10° | -20° |-40°
NI-F-EF-G-EG 1/8 0.15]0.16 {0.15]0.15| 0.13 [ 0.11]0.20 | 0.21 [ 0.20 | 0.22 | 0.19 | 0.16 | 0.14 | 0.15| 0.15| 0.16 | 0.13 | 0.11
F-EF-G-EG 1/6 0.23/0.24|0.23|0.24]0.21 [0.17]0.31 | 0.33|0.32]0.34 | 0.30| 0.25]0.23 | 0.24 | 0.23 | 0.24 | 0.21 | 0.18
NI-F-EF-G-EG 1/4 0.29 (0.31]0.290.31]|0.27 | 0.22 ] 0.39 | 0.42 | 0.41 ] 0.43 | 0.38 | 0.32 | 0.29 | 0.31 | 0.29 | 0.31 | 0.27 | 0.23
NI-F-EF-G-EG 1/2 0.56 | 0.59 [ 0.56 | 0.59 | 0.51 [ 0.420.75]0.81 | 0.77 [ 0.83 | 0.72 | 0.61 | 0.55 | 0.58 | 0.55 | 0.59 | 0.51 | 0.43
NI-F-EF-G-EG 1 1.02]1.10(1.04]|1.10(0.94]0.79|1.37| 150 | 1.44 | 1.54 | 1.34 | 1.14]1.00 | 1.09 | 1.03 | 1.10 | 0.95 | 0.80
F-EF-G-EG 1-1/2 1.53]1.60|1.39]|1.47|1.26]1.05[2.05|2.19|1.92]2.06|1.79 |1.53]1.50|1.58|1.38|1.47 | 1.27|1.07
F&EF(Ext)-G&EG(Ext)-C(Int)-S 2 2.04 1214183196168 (140274292 |254]|2.74[2.38]|2.04[2.00|211|1.82]1.96|1.69 | 1.43
- 3 2.86 | 3.00|250|2.45]|2.10|1.75|3.83 | 4.08 | 3.48|3.43|2.98|254|280|2.96|250|245|2.12|1.78
C-S 4 4.08 |4.28 358342294 [245]5.48|5.83|4.97]1480|4.17|3.56|4.00|4.23|3.57|3.43|2.96 | 2.50
C&S(Ext) [ 561|511 |425|452|3.84(297]7.53|6.97|5.90]6.34|545|4.32|5.50|5.05|4.23|4.53]|3.87 | 3.03
S(Ext) 7 7.14 1651 | 5.41]5.76|4.90 [ 3.799.58 | 8.87 | 7.50 | 8.08 | 6.94 | 5.51 | 7.00 | 6.42 | 5.39 | 5.77 | 4.93 | 3.86
H 1-1/2 153146 (1.39]1.47(125]/0.99[2.05|1.99|1.92|2.06|1.77|1.44]|150|1.44|1.38]1.47|1.26]1.01
H 3 2.85(2.72|231|245]|2.08|1.65|3.83|3.71 320343 [295|241|280|2.69|230|245|2.09|1.69
H 4 4.08|3.89|313|3.42]291[2.32]548|5.30|4.34]|480|4.13]3.37|4.00|3.84|312]3.43|293|2.36
H 6-1/2 6.63 | 6.32 [ 5.095.32|4.52 | 3.608.90 | 8.61|7.06|7.46|6.41|5.24|6.50 | 6.24 | 5.07 | 5.33 | 4.55 | 3.67
H 9 9.69(9.24|7.4416.11|5.19|4.13|13.0|12.6 | 10.3]8.57 | 7.36 | 6.01 | 9.50 | 9.12 | 7.41 | 6.12 | 5.23 | 4.22
H 12 13.3]12.6 (102]9.79 | 8.31|6.62|17.8|17.2|141]13.7|11.8[9.60]13.0 | 12.5] 10.1 | 9.80 | 8.37 | 6.75
M 15 16.117.113.0]|13.8|124|10.0|21.6|23.3|18.0[19.3|175|145]158|16.9|13.0|13.8| 125 10.2
M 20 21.0 223|163 |17.3|155[125]28.2|30.3|22.7]|242|22.0]|18.2|20.6|22.0|16.3|17.3|15.6 | 12.8
M 25 26.2127.8|20.4120.3]|18.2|14.7|352|37.8|28.3]|28.4|258|21.4|257|27.4|20.3]|20.3|18.3|15.0
M 30 31.6 (335|246 (235|211 |17.0|42.4|45.7 |34.1]1329(29.9|24.7|31.0|33.1|245]|235|21.2|17.3
BALANCED PORT THERMOSTATIC EXPANSION VALVES
BF-EBF-SBF AAA 0.230.24|0.23|0.24|0.21 | 0.170.31 | 0.33 (0.32]0.34 | 0.30 | 0.25| 0.23 | 0.24 | 0.23 | 0.24 | 0.21 | 0.18
BF-EBF-SBF AA 0.46 | 0.49|0.46 | 0.45|0.39 | 0.32 | 0.62 | 0.66 | 0.64 | 0.63 | 0.55| 0.47 | 0.45 | 0.48 | 0.46 | 0.45 | 0.39 | 0.33
BF-EBF-SBF A 1.02]1.10(1.04]|1.10(0.94]0.79|1.37| 150 |1.44| 154|134 |1.14]1.00|1.09|1.03|1.10 | 0.95| 0.80
BF-EBF-SBF B 1.8911.98|1.66[1.60|1.37 | 1.14]2.53[2.70 | 2.30|2.24 | 1.95|1.66| 1.85[ 1.95 | 1.65] 1.60 | 1.38 | 1.17
BF-EBF-SBF C 2.86 (3.00|250|2.45]|2.10|1.75]|3.83 | 4.08 | 3.48|3.43|2.98|254|280|2.96|250|245|2.12|1.78
EBS 6 5.71 (563 |4.61]|4.15|3.28 (297 |7.67|7.66|6.40|5.82|4.66|4.32|560|556|4.59]|4.15|3.31]|3.02
EBS 7-1/2 7.75|7.64|6.26 528|418 [3.78|10.4|10.4 |8.68|7.41[593]|549|7.60|7.54|6.24]|529|421|3.85
[0] 9 9.69(9.24|724|6.11|5.31|4.43113.0|12.6 | 10.1]8.57 | 7.53|6.44|9.50 | 9.12 | 7.22 | 6.12 | 5.35 | 4.52
0 12 13.3112.69.91[9.74 | 846 |7.06 | 17.8 | 17.2| 13.8] 13.6 [ 12.0 | 10.3] 13.0 [ 125 | 9.88 ] 9.75 | 8.52 | 7.20
0 21 214204 |14.3|11.7]|10.1|8.46|28.8|27.8|19.8]|16.4 | 144]|123|21.0|20.2 | 14.3| 11.7| 10.2 | 8.62
0 30 30.8(323|23.0|175]|152|12.7|41.4|440(320]|245|215]|18.4[30.2|31.9|229]|175|15.3|12.9
0 35 35.737.4|26.7|19.0| 16.5| 13.8|47.9|51.0 | 37.0| 26.6 | 23.4 | 20.0 | 35.0 | 37.0 | 26.6 | 19.0 | 16.6 | 14.0
0 45 459 (48.1|34.3[121.9]|19.0|15.9|61.6 | 65.6 | 47.6]30.7 | 26.9|23.1 | 45.0 | 47.5|34.2|21.9|19.1 | 16.2
\ 38 38.739.4|33.633.2]305|24.1]52.0|53.7 | 46.6 | 46.6 | 43.2 | 35.1 | 38.0 | 38.9 | 33.5| 33.3 | 30.7 | 24.6
\ 50 52.0 | 52.9 | 451 |47.4|435|34.4]169.8|72.1|62.6]|66.5|61.7|50.0]|51.0(522|449|47.5|43.8]|35.1
Vv 70 714|726 |62.7 | 66.4 | 60.9 | 48.1]95.8|99.0 | 87.0|93.1 |86.4|70.0]|70.0(71.7|62.4|66.5|61.3|49.1
VALVE TYPE | CARTRIDGE NO. REPLACEABLE CARTRIDGE THERMOSTATIC EXPANSION VALVES
Q-EQ-SQ 0 1/6 0.20 [ 0.22 | 0.20 | 0.20 | 0.17 | 0.14 ] 0.27 | 0.30 | 0.28 ] 0.28 | 0.24 | 0.21 | 0.20 | 0.21 | 0.20 | 0.20 | 0.17 | 0.15
Q-EQ-SQ 1 1/4 0.46 | 0.49|0.46 | 0.45]0.39 | 0.32 | 0.62 | 0.66 | 0.64 | 0.63 | 0.55| 0.47 | 0.45| 0.48 | 0.46 | 0.45| 0.39 | 0.33
Q-EQ-SQ 2 1/2 0.66 | 0.72 [ 0.67 [ 0.59 | 0.51 [ 0.42]0.89 | 0.98 | 0.94 [ 0.83 | 0.72 | 0.61 [ 0.65 | 0.71 | 0.67 | 0.59 | 0.51 | 0.43
Q-EQ-SQ 3 1 1.02]1.07/0.89]0.85(0.73|0.61|1.37|1.46 |1.24]1.19|1.03 | 0.88]1.00 | 1.06 | 0.89 | 0.85 | 0.73 | 0.62
Q-EQ-SQ 4 1-1/2 163 [1.71 (144|147 (1.26]1.05[2.19|2.33[1.99]2.06|1.79|1.53]1.60|1.69|1.43|1.47|1.27|1.07
Q-EQ-SQ 5 2 214 1225|188 [1.96]|1.68[1.40|2.88|3.06|2.61]|2.74[2.38]|2.04[210|222|1.87|1.96|1.69|1.43
Q-EQ-SQ 6 3 2.86 (3.00|251|245]|2.11[1.75]|3.83|4.08 |3.48]|3.43(298|254|280|2.96|250|245|2.12|1.78
LIQUID TEMPERATURE ENTERING TEV (°F) These factors include corrections for liquid
REFRIGERANT | 0° [ 10° [ 20° | 30° | 40° | 50° | 60° | 70° | 80° | 90° [ 100° | 110° | 120° | 130° | 140° refrigerant density and net refrigerating effect
and are based on an evaporator temperature
CORRECTION FACTOR, CF LIQUID TEMPERATURE of 0°F. However, they may be used for any
404A 2.04(1.94|11.84|1.74(1.64|1.54|1.43(1.33(1.22|1.11| 1.00 | 0.89 | 0.77 | 0.65 | 0.53 evaporator temperature from -40°F to 40°F
408A 1.661.60|1.54|1.47|1.40|1.34|1.27|1.21|1.14]1.07| 1.00 | 0.93 | 0.86 | 0.79 | 0.71 | since the variation in the actual factors across
502 1.86(1.78|1.69|1.61]1.52[1.44]1.35[1.26|1.18/1.09| 1.00 | 0.91 | 0.82 | 0.73 | 0.64 | this range is insignificant.
EVAPORATOR PRESSURE DROP ACROSS TEV (PSI) . . L
TEMPERATURE | 30 [50 [ 75 [ 100 | 125 [ 150 | 175 | 200 | 225 | 250 | 275 ;fe"ssfﬁzzcr';};iEE;’m:)"l‘:,"gctL’faI‘:C';pggi‘t‘;doft:’:g;';z;";e 5 g';
4(10°) 05 07?03250?8(';‘ ﬁﬁ?ﬂﬁz’zcﬂpsglsﬁsﬂnﬁ 2(?0:,58 166 R-404A Type EG valve at -2_0°E evaporator, 125 psi_pressure drop
: : : d d - : : : : d across the TEV, and 60°F liquid temperature entering the TEV =
20° & 0° 0.491063]0.77]0.89/100|1.10]1.18|1.26 | 1.34]1.41 148 1.26 (from rating chart) x 1.43 (CF liquid temperature) x 0.91 (CF
-10° & -20° 0.45|0.58(0.71]0.82|0.91|1.00|1.08|1.15|1.22|1.29|1.35 pressure drop)=‘|64 tons.
- 40° 0.41]0.53]0.65|0.76 | 0.85[0.93|1.00|1.07]1.13|1.20 | 1.25




Page 8 / BULLETIN 10-10

THERMOSTATIC EXPANSION VALVE

CAPACITIES for REFRIGERANTS 402A & 507

TONS OF REFRIGERATION

COMMERCIAL and LOW TEMPERATURE REFRIGERATION APPLICATIONS

REFRIGERANT
402A | 507
VALVE TYPES NOMINAL RECOMMENDED THERMOSTATIC CHARGE
CAPACITY LC | Lz, LzZP | PC | PZ, PZP
EVAPORATOR TEMPERATURE (°F)
40° 20° 0° -10° -20° -40° 40° 20° 0° -10° -20° -40°
NI-F-EF-G-EG 1/8 0.15 0.16 0.15 0.16 0.13 0.11 0.14 0.15 0.14 0.15 0.13 0.11
F-EF-G-EG 1/6 0.23 0.24 0.23 0.24 0.21 0.18 0.22 0.24 0.22 0.24 0.20 0.17
NI-F-EF-G-EG 1/4 0.29 0.31 0.29 0.31 0.27 0.23 0.29 0.30 0.29 0.30 0.26 0.22
NI-F-EF-G-EG 12 0.56 0.59 0.56 0.59 0.51 0.43 0.55 0.58 0.54 0.58 0.50 0.41
NI-F-EF-G-EG 1 1.02 1.10 1.04 1.11 0.95 0.80 1.00 1.08 1.01 1.08 0.93 0.77
F-EF-G-EG 1-1/2 1.52 1.61 1.39 1.48 1.27 1.07 1.50 1.57 1.36 1.44 1.24 1.03
F&EF(Ext)-G&EG(Ext)-C(Int)-S 2 2.03 214 1.84 1.97 1.70 1.42 2.00 2.09 1.79 1.92 1.65 1.38
C-S 3 2.85 3.00 2.52 2.47 2.12 1.78 2.79 2.93 2.45 2.40 2.06 1.72
C-S 4 4.07 4.28 3.60 3.45 2.97 2.49 3.99 419 3.50 3.36 2.89 2.41
C&S(Ext) 6 5.59 512 4.27 4.56 3.88 3.02 5.49 5.00 416 4.43 3.77 2.93
S(Ext) 7 712 6.51 5.44 5.81 4.95 3.85 6.99 6.36 5.30 5.65 4.80 3.73
H 1-1/2 1.52 1.46 1.39 1.48 1.26 1.01 1.50 1.43 1.36 1.44 1.22 0.98
H 3 2.85 2.72 2.32 2.46 2.10 1.68 2.79 2.66 2.26 2.40 2.04 1.63
H 4 4.07 3.89 3.15 3.45 2.94 2.36 3.99 3.81 3.07 3.36 2.86 2.28
H 6-1/2 6.61 6.33 5.12 5.36 4.57 3.66 6.49 6.18 4.98 5.22 4.44 3.54
H 9 9.66 9.25 7.48 6.16 5.25 4.20 9.48 9.04 7.28 5.99 5.09 4.07
H 12 13.2 12.7 10.2 9.86 8.40 6.73 13.0 12.4 10.0 9.59 8.16 6.52
M 15 16.1 171 13.1 13.9 12.5 10.2 15.8 16.7 12.7 13.5 12.1 9.83
M 20 20.9 22.3 16.4 17.4 15.7 12.7 20.6 21.8 16.0 16.9 15.2 12.3
M 25 26.1 27.8 20.5 20.4 18.4 14.9 25.6 27.2 20.0 19.9 17.9 14.5
M 30 315 33.5 247 23.6 21.3 17.3 30.9 32.8 241 23.0 20.7 16.7
BALANCED PORT THERMOSTATIC EXPANSION VALVES
BF-EBF-SBF AAA 0.23 0.24 0.23 0.24 0.21 0.18 0.23 0.24 0.22 0.24 0.21 0.17
BF-EBF-SBF AA 0.46 0.49 0.46 0.45 0.39 0.33 0.45 0.48 0.45 0.44 0.38 0.32
BF-EBF-SBF A 1.02 1.10 1.04 1.11 0.95 0.80 1.00 1.08 1.01 1.08 0.93 0.77
BF-EBF-SBF B 1.88 1.98 1.66 1.61 1.39 1.16 1.85 1.94 1.62 1.57 1.35 1.12
BF-EBF-SBF C 2.85 3.00 2.52 2.47 2.12 1.78 2.79 2.93 2.45 2.40 2.06 1.72
EBS 6 5.69 5.63 4.63 418 3.32 3.01 5.59 5.50 4.52 4.06 3.22 2.92
EBS 7-1/2 7.73 7.64 6.29 5.32 4.23 3.84 7.59 7.47 6.13 518 410 3.72
0 9 9.66 9.25 7.28 6.16 5.37 4.50 9.48 9.04 7.09 5.99 5.21 4.36
0 12 13.2 12.7 9.96 9.81 8.55 7.17 13.0 12.4 9.71 9.54 8.30 6.95
0 21 21.3 20.4 14.4 11.8 10.2 8.60 21.0 20.0 14.0 11.4 9.95 8.32
0 30 30.7 32.3 23.1 17.6 15.3 12.9 30.1 31.6 22.5 17.1 14.9 12.5
0 35 35.6 37.5 26.8 19.1 16.7 14.0 34.9 36.6 26.1 18.6 16.2 13.5
0 45 457 48.2 34.5 22.0 19.2 16.1 44.9 471 33.6 21.4 18.6 15.6
V 38 38.6 39.5 33.8 33.5 30.8 24.5 37.9 38.6 32.9 32.6 29.9 23.7
\ 50 51.8 52.9 45.3 47.8 44.0 34.9 50.9 51.8 44.2 46.5 42.7 33.8
\ 70 71.2 72.7 63.0 66.9 61.5 48.9 69.9 71.0 61.4 65.1 59.8 47.4
VALVE TYPE | CARTRIDGE NO. REPLACEABLE CARTRIDGE THERMOSTATIC EXPANSION VALVES
Q-SQ-EQ 0 1/6 0.20 0.22 0.20 0.20 0.17 0.15 0.20 0.21 0.20 0.20 0.17 0.14
Q-SQ-EQ 1 1/4 0.46 0.49 0.46 0.45 0.39 0.33 0.45 0.48 0.45 0.44 0.38 0.32
Q-SQ-EQ 2 12 0.66 0.72 0.67 0.59 0.51 0.43 0.65 0.70 0.66 0.58 0.50 0.42
Q-SQ-EQ 3 1 1.02 1.07 0.89 0.86 0.74 0.62 1.00 1.05 0.88 0.83 0.72 0.60
Q-SQ-EQ 4 1-1/2 1.63 1.71 1.44 1.48 1.27 1.07 1.60 1.67 1.41 1.44 1.24 1.03
Q-SQ-EQ 5 2 2.13 2.25 1.88 1.97 1.70 1.43 2.10 2.20 1.84 1.92 1.65 1.38
Q-SQ-EQ 6 3 2.85 3.00 2.51 2.47 2.13 1.77 2.79 2.93 2.46 2.40 2.07 1.72
LIQUID TEMPERATURE ENTERING TEV (o F) Thelse factors ilnCIUde Correct.ions Tor I|qU|d
refrigerant density and net refrigerating effect
REFRIGERANT | 0° [ 10° [ 20° [ 30° | 40° | 50° | 60° | 70° | 80° | 90° [100° [ 110° [120° [130° [140° | ang are based on an evaporator temperature
CORRECTION FACTOR, CF LIQUID TEMPERATURE of 0°F. However, they may be used for any
402A 2.01/1.91[1.82|1.72(1.62]|1.52(1.42|1.32(1.22|1.11[ 1.00 | 0.89 | 0.77 | 0.65 | 0.53 | evaporator temperature from -40°F to 40°F
507 1.99]1.89]1.79[1.69{1.59[1.50[1.40[1.30[1.20]1.10] 1.00 | 0.89 | 0.78 | 0.66 | 0.51 | since the variation in the actual factors across
this range is insignificant.
EVAPORATOR PRESSURE DROP ACROSS TEV (PSI) . . L
TEMPERATURE [ 30 [ 50 | 75 [ 100 | 125 | 160 | 175 | 200 | 225 | 250 ] 275 | 300 ;fe"ss":r'zag:?piTE)Yar’:;:;‘?AégJ;%:'(}‘:J%Tgﬁg:ﬁ::l ’1‘3'2:
(f) CORRECTION FACTOR, CF PRESSURE DROP ton R-402A Type EG valve at -20°F evaporator, 125 psi
40 0.55)0.710.871.00 112122 132141150158 166173 pressure drop across the TEV, and 60°F liquid temperature
20° & 0° [0.49]0.63/077]0.89]1.00/110|1.18)126|134|1.41|148155] entering the TEV = 1.27 (from rating chart) x 1.42 (CF liquid
-10° & -20° [0.45|058)0.71|0.82]0.91]1.00|1.081.15|1.22|1.29 |1.35|1.41| temperature) x 0.91 (CF pressure drop) = 1.64 tons.
-40° 0.41]0.53]0.65|0.76|0.85[0.93|1.00|1.07 {1.13]1.20 | 1.25 | 1.31
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THERMOSTATIC EXPANSION VALVE
CAPACITIES for REFRIGERANTS
TONS OF REFRIGERATION

717 (Ammonia)

REFRIGERANT REFRIGERANT
717 717
VALVE NOMINAL RECOMMENDED THERMOSTATIC VALVE NOMINAL RECOMMENDED THERMOSTATIC
TYPE CAPACITY CHARGE TYPE CAPACITY CHARGE
AC, AL [Az, AL| Az AL
EVAPORATOR TEMPERATURE (°F) EVAPORATOR TEMPERATURE (°F)
40° | 20° 5° -10° | -20° 40° 20° 5° -10°
1 1.21 1.12 1.00 0.66 0.60 20 21.6 20.6 20.0 17.2
2 2.41 2.24 2.00 1.14 1.03 30 32.3 30.8 30.0 25.8
D 5 6.03 5.61 5.00 2.68 2.42 A 50 53.9 51.4 50.0 431
10 12.1 11.2 10.0 5.66 5.11 75 80.8 771 75.0 64.6
15 18.1 16.8 15.0 7.85 7.08 100 108 103 100 86.1
LIQUID TEMPERATURE ENTERING TEV (°F) These factors include corrections for liquid refrigerant density and
REFRIGERANT | 0° | 10° [ 20° | 30° | 40° | 50° | 50° | 70° | 80° | 86° | 90° | 1000 | het refrigerating effect and are based on an average evaporator
temperature of 0°F. However, they may be used for any evapo-
CORRECTION FACTOR, CF LIQUID TEMPERATURE rator temperature from -20°F to 40°F since the variation in the
n7 127]124[1.20[1.17]1.14]1.11[1.08[1.05[1.02[1.00[0.99] 0.9 | actual factors across this range is insignificant.

EVAPORATOR PRESSURE DROP ACROSS TEV (PSI)

TEMPERATURE | 40 | 60 [ 80 [ 100 | 120 [ 140 [ 160 | 180 [ 200 | TEV capacity = TEV rating x CF liquid temperature x CF pressure drop —
(°F) CORRECTION FACTOR, CF PRESSURE DROP Example: Actual capacity of a nominal 2 ton R-717 Type D valve at 5°F
40° 0.63(0.77(0.89(1.00(1.10(1.18|1.26 [ 1.34 | 1.41 evaporator, 100 psi pressure drop across the TEV, and 70°F liquid tempera-
20° 0.58[0.7110.82[0.91[1.00[1.08[1.15[1.22]1.29 ture entering the TEV = 2.00 (from rating chart) x 1.05 (CF liquid temperature)

5 & -10° | 0.53]0.65/0.76 | 0.85[0.93[1.00[1.07[1.13[1.20| X 0.85 (CF pressure drop) = 1.79 tons.
-20° 0.500.61]0.71]0.79 0.87] 0.94]1.00| 1.06 | 1.12
TEV Quick Reference Guide
NOMINAL CAPACITY
RANGE (tons)
CONNECTION
VALVE TYPE R-404A TYPES VALVE DESCRIPTION AND APPLICATION
R-22 | R-134a &
R-507
NI Small brass body, angle style valve which is adjustable
1/4 1/8 1/8 through its outlet fitting. Inlet connection has a removable 100
thru | thru thru SAE Flare mesh strainer. Suitable for small capacity refrigeration appli-
1 1 1 cations in which an external adjustment is not required. Typical
application: Drink dispensers, ice cubers.
Specs on Page 12
RI . Small brass body, externally adjustable valve available only for
- 2 SAE Flare R-22 air conditioning or heat pump applications. This valve is
thru - - or available with the Rapid Pressure Balancer (RPB) feature for
ODF Solder off-cycle pressure equalization if desired. Suitable for replac-
ing OEM type TEVs used on these applications.
Specs on Page 13
F .
il Small brass bar body, externally adjustable valve for small
1/5 1/8 1/8 . . . . .
i i i SAE FI capacity refrigeration systems. SAE flare inlet connection
ru fu ru are has a removable 100 mesh strainer. Typical applications:
[_ 3 2 2 Refrigerated cases, coolers, freezers.
Specs on Page 14 & 15
EF
M = 1/5 1/8 1/8 Same as the Type F valve except it features ODF solder con-
thru | thru thru ODF Solder nections. The inlet connection has a 100 mesh insert type
i 3 2 2 strainer. Typical applications: Refrigerated cases, coolers, freezers.
Specs on Page 14 & 15

FOR OEM TYPE VALVES, REFER TO PAGE 37.
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TEV Quick Reference Guide

NOMINAL CAPACITY
RANGE tons) CONNECTION
VALVE TYPE R-404A TYPES VALVE DESCRIPTION AND APPLICATION
R-22 | R-134a &
R-507
Q The brass body Q valve is externally adjustable. The valve
body has a removable cartridge or orifice. The valve body, car-
1/3 1/6 1/6 tridge and thermostatic element can be supplied as indepen-
thr thr thr SAE Flar dent components. This allows body, cartridge and element to
u u u are be assembled and matched to specific system requirements.
5 [ 212 3 Inlet connection has a 100 mesh removable strainer screen.
Typical applications: Refrigeration applications and external
Specs on Page 16-19 equalized versions may be used on air conditioning.
EQ
13 1/6 1/6 Extended Same as the Type Q valve except it features extended ODF
thru thru thru ODF Solder connections. A 100 mesh insert strainer is provided with the
5 | 2-1/2 3 valve.
Specs on Page 16-19
SQ Same as the Type Q valve except it features ODF solder con-
13 1/6 1/6 ) ) - .
— e | thru hru Extended nections and a forged brass inlet fitting with a removable 100
|' H 5 9.4/2 3 ODF Solder mesh strainer screen which can be cleaned and/or replaced
) without removing the valve from the line.
Specs on Page 16-19
G .
1/5 1/8 1/8 Forged brass body, externally adjustable valve for small
capacity refrigeration systems. Inlet connection has a remov-
th3ru th2ru th2ru SAE Flare able 100 mesh strainer. Typical applications: Refrigerated
cases, coolers, freezers, small capacity air conditioners.
Specs on Page 20
EG :
=t 1/5 1/8 1/8 Same as the Type G valve except it features ODF solder con-
thru thry thru ODF Solder nections and a forged brass inlet fitting with a removable 100
3 5 5 mesh strainer which can be cleaned and/or replaced without
removing the valve from the line.
Specs on Page 21
C
Forged brass body, externally adjustable valve. Inlet connec-
3 2 2
i i i SAE FI tion has a removable 80 mesh strainer. This valve is a larger
fu ru ru are capacity version of the Type G valve. Typical applications:
8 5 6 Refrigerated cases, coolers, freezers, air conditioners.
Specs on Page 22
Same physical size as the Type F valve with SAE flare con-
AAA | AAA AAA nections except it features a balanced port construction. Inlet
thru thru thru SAE Flare connection has a removable 100 mesh strainer. Typical appli-
C C C cations: Small capacity refrigeration that operates over widely
s -P » varying operating conditions.
pecs on Page
SBF AMA | AAA AAA Same as the Type BF valve except it features ODF solder con-
ﬂﬁ' ihr hr ihr Extended nections and a forged brass inlet fitting with a removable 100
ﬁ:i u u u ODF Solder mesh strainer which can be cleaned and/or replaced without
C C C removing the valve from the line.
Specs on Page 24 & 25
EBF
AAA | AAA AAA Extended Same as the Type BF valve except it features extended ODF
i thru thru thru ODF Solder connections. A 100 mesh insert strainer is provided with the
C C C valve.

-

Specs on Page 24 & 25

FOR OEM TYPE VALVES, REFER TO PAGE 37.
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TEV Quick Reference Guide

Specs on Page 35

NOMINAL CAPACITY
RANGE (tons)
VALVE TYPE Raoah | CONeeg N VALVE DESCRIPTION AND APPLICATION
R-22 | R-134a &
R-507
S
- rass bar body, externally adjustable valve. Inlet has a per-
2 2 2 B bar body lly ad bl Ive. Inlet h
thru | thru thru ODF Solder manent 12 mesh strainer. General purpose valve for air con-
10 6 7 ditioning and refrigeration applications.
Specs on Page 26
EBS il
%] 8 5 6 Extended Same physical size as the Type S valve except it features
il & & & extended ODF connections and a balanced port construction.
N 11 7 7.4/2 ODF Solder
Specs on Page 27
0 _ 15 9 9 Brass bar body, externally adjustable valve. Inlet has a per-
manent 12 mesh strainer. This valve features a balanced port
f t%u tzgu tTSU ODF Solder construction, and it is suitable for both air conditioning and
refrigeration applications.
Specs on Page 28 & 29
H = Brass bar body, externally adjustable valve with flange con-
242 1-1/2 1-1/2 nections. Inlet flange bushing has a permanent 16 mesh
th ih th ODF Solder strainer. The FPT flange connection requires the K-1178
fu fu fu or adapter kit. This valve provides the smallest capacity TEVs
20 12 12 FPT Flange | with flange connections and it is suitable for both air condi-
Specs on Page 30 tioning and refrigeration applications.
M Cast bronze body, externally adjustable valve with flange con-
21 15 15 ODF Solder nections. Inlet has a 12 mesh strainer. This valve type provides
thru thru thru or valve capacities greater than the Type H and it is suitable for
49 o5 30 FPT Flange air conditioning and refrigeration applications. Flanges for the
s Page 31 Type M valve are interchangeable with the Type V valve.
pecs on Page
V L Cast bronze body, externally adjustable valve with flange con-
[ nections. Inlet has a 12 mesh strainer. This valve type features
- tﬁrzu tﬁrsu tg?u ODFOSroIder a dual port semi-balanced design. This valve type provides
FPT FI valve capacities greater than the Type M, and is suitable for air
100 55 70 ange conditioning and refrigeration applications. Flanges for the
9 g pp 9
Specs on Page 32 Type V are interchangeable with the Type M.
Cast bronze body, externally adjustable valve with flange con-
135 80 ODF Sold nections. Inlet has a 12 mesh strainer. This valve type features
& & - olaer a dual port semi-balanced design and it is primarily for large
180 110 Flange capacity chillers. This valve type provides the largest valve
S Pace 33 capacities available for flange connection TEVs.
pecs on Page
D r
FPT Gray cast iron body, externally adjustable valve for small
R-717 or capacity ammonia service. Optional XD-074 100 mesh exter-
1 thru 15 SO(;:Tet Weld | nal strainer may be ordered with this valve.
ange
Specs on Page 34
[P
FPT Gray cast iron body, externally adjustable valve for large
R-717 or capacity ammonia service. Optional 8004 (1/2 FPT) or 8006
20 thru 100 So‘é?et Weld | (3/4 FPT) 80 mesh external strainer may be ordered with this valve.
ange

FOR OEM TYPE VALVES, REFER TO PAGE 37.
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for Refrigerants 22-134a-404A-507 — SAE Flare Connections

Sporlan Type NI valve is a small brass bar body, angle style (bottom
outlet) valve with SAE flare connections. The thermostatic element
is replaceable, and the inlet connection has a removable 100 mesh
strainer. An internal adjustment is provided in the outlet fitting, and
adjustments can be made with a 7/32” hex wrench when the outlet
is not connected. This valve is designed for small refrigeration sys-
tems such as drink dispensers and ice cubers where space is limited
and an external superheat adjustment is not necessary.

for complete details of
construction, see page 36

SPECIFICATIONS ELEMENT SIZE NO. 43, KNIFE EDGE JOINT

TYPE = g 8 CONNECTIONS - Inches @ @
REFRIGERANT 5558 | 383 g2 o SAE Hlare ; 53|53
(Sportan Code) Internal == g ;_,’, g 53 E S£ Blue figures are standard and will be | 2 :5 g_‘g’
Equalizer = SF5 80 = = furnished unless otherwise specified. 3|5
el | F 3 INLET OUTLET =| =
29 (V) NIV-1/4 1/4 ¢
407C (N) NIV-1/2 112 y4 1/4 or 3/8 1)
407A (V) NIV-1 1 ZP40
134a (J) NIJ-1/8 1/8
12 (F) NIJ-1/4 1/4 c 1/4 or 3/8 @
401A (X) NIJ-1/2 12
409A (F) NIJ-1 1 1/4 or 3/8 (1)
NIS-1/8 1/8 30 3/8 or1/2 @ 1 1-1/2
404A (S) NIS-1/4 14 c 1/4 or 3/8 1)
4%%2/_\ (?R)) NIS-1/2 12 z
NIS-1 1 1/4 or 3/8 @
NIP-1/8 1/8
507 (P) NIP-1/4 114 (23 1/4 or 3/8
402A (L) NIP-1/2 12 7P
NIP-1 1 1/4 or 3/8 @

(1) The 3/8” SAE inlet fitting has a long taper on the flare surface. A 3/8” x 1/4” reducing flare nut will allow 1/4” OD tubing to be attached to this fitting.
(2 The 1/2” SAE outlet fitting has a long taper. 3/8” OD tubing can be connected by using 1/2” x 3/8” reducing flare nut.
<—1.94 —>

DIMENSIONS - Inches

Connections - SAE Flare Removable
Strainer

OUTLETFITTING SIZE | A | B
38 407 | 272
12 3.63 | 2.29
A |
1/4 SAE Inlet [
Strainer
BULB SIZES - Inches P/N 3008-000 X I--*f*
REFRIGERANT B 3 —
STANDARD CHARGES = I 50a 208 T 507 3/88?25‘ (I::Iet ; 1,J
C 0.50 OD x 3.00 P/N 1538-000 '
Z & ZP Series 050 OD x 3.00 | - [0.50 OD x 3.00
<181 > I—

NOTE: The cross-sectional views on the following valve specificdhe element diaphragm assembly deflects in response to temperature
tion pages illustrate the internal construction differently depending dmanges at the sensing bulb. This moves the pin carrier which opens
whether one or two pushrod construction is used. Types NI, RIVE{te valve port. The pushrods transmit the diaphragm motion to the pin
EF, Q, EQ, SQ, G, EG, C, S, H, M, D, and A utilize two pushrods tarrier. Valve types BF, EBF, SBF, EBS, O, V, and W utilize only one
operate the valve. The pushrods are not shown to avoid confuginghrod. The pushrods are shown in the proper position.

details in the cross-sectional view.
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Sporlan Type RI valve is a small brass bar body, externally aljast
valve available with either SAE flare or ODF solder connection
This valve has a replaceable thermostatic element, and it is desig
for small R-22 air conditioning and heat pump units where space
limited. This valve is also ideal for replacement of OEM type
Sporlan TEVs such as the Type | and Bl when used on the above
applications.

This valve is available with the Rapid Pressure Balancer (RPB) fea-
ture for off-cycle pressure equalization if desired. Refer to Sporlan
Bulletin 10-9 for additional information on this subject.

Refrigerant distributors that will mate directly to this valve are list-
ed below. Refer to Sporlan Bulletin 20-10 for additional application
information on this subject.

Outlet Connections Distributors
— o T g 1o . ey
or complete details o " ,
consiruciion, see page 36 5/8” ODF 1620, 1622, 1651(R)
SPECIFICATIONS ELEMENT SIZE NO. 43, KNIFE EDGE JOINT
TYPE _ s | e = CONNECTIONS - Inches gl
SEs= | Sg2| 85 Blue figures are standard and will be HEE
R(EES:;E&/;?)T Extormal c§> % g g é gg % E furnished unless otherwise specified. g % 5 %
L Z2 g = =< S =3 D=8
Equalizer [ < © F3 209 E § SAE Flare (3) ODF Solder 2|°2
207 @ INLET OUTLET INLET OUTLET
RIVE-2 2
22 (V) VS . A 3/8 112 3/8 1/2
407C (N) RIVE-4 2 only 30 1 [1-1/2
407A (V) RIVES 5 12 1/2 1/2 1/2, 5/8

(3 ODF Solder indicates a female connection on the valve of proper diameter to receive copper tubing of corresponding OD size. Thus 1/2” ODF will receive 1/2” OD tubing.
(@ The Nominal Capacity of the valve is increased by 15% when the Rapid Pressure Balancer (RPB) feature is used. A cross drilling is part of the internal construction of the RPB feature and
this drilling provides the additional refrigerant flow.

SAE Flare

ODF Solder

<—1.94— >

|<.75>

1/4 ODF External

30° Equalizer Connection
DIMENSIONS - Inches -,
FITTING SIZE A B c iy
3/8 SAE 1.69 - - T
1/2 SAE 166 | 1.80 - 1.81 ODF Solder
3/8 ODF 1.69 - 37 1.54 SAE Flare
1/2 ODF 175 | 133 A4 -
5/8 ODF - 1.41 50 e _!"’
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for Refrigerants 22-134a-404A-507 —
SAE Flare & ODF Solder Connections

Sporlan Type F with SAE flare connections or Type EF with ODF
solder connections are small brass bar body valves with identical
internal construction and replaceable thermostatic elements. The
Type F valve has a removable 100 mesh strainer as a standard fea-
ture. The Type EF has a 60x50 mesh insert strainer. These valves are
designed for small refrigeration systems such as refrigerated cases,
coolers, and freezers where space is limited and an external adjust-
ment is desired.

Refrigerant distributors that will mate directly to this valve are list-
ed below. Refer to Sporlan Bulletin 20-10 for additional application
information on this subject.

Outlet Connections Distributors EF
1/2" SAE 1603, 1605, 1606, 1608, 1650(R)
1/2” ODF 1613, 1616

for complete details of
construction, see page 36

SPECIFICATIONS ELEMENT SIZE NO. 43, KNIFE EDGE JOINT

TYPEF TYPE EF 05[22 CONNECTIONS - Inches N
i A ODF Solder | >, S|55 (56 SAE Flare / (3) ODF Solder 8|28
REFRIGERANT ZQ 182 |5 <] Ble figures are standard and will be | @ = | & £
(Sporlan Code) Internal | External | Internal | External g%é'g § 8|3 B | furnished unless otherwise specified. =222
Equalizer | Equalizer | Equalizer | Equalizer [° E|E 5|5 & = |(°2
qualizer | Equalizer | Equalizer | Equalize C(ES(SS
o|@ INLET OUTLET
FV-1/5 FVE-1/5 | EFV-1/5 | EFVE-1/5 1/5
FV-1/3 FVE-1/3 | EFV-1/3 | EFVE-1/3 13
29 (V) FV-1/2 FVE-12 | EFv-1/2 | EFVE-1/2 12 c 14 or 38 @ 3/8 or 112
FV-1 FVE-1 EFV-1 EFVE-1 1
407C (N) FVA-1/2 | FVE-1-1/2 | EFV-1-1/2 | EFVEA-112 | 1-12 zpz40
407A (V) = | FVE2 - | ErvE2 2 / "
Fv-2-1/2 - EFV-2-1/2 - 2-1/2 38 @
- FVE-3 - EFVE-3 3
FJ-1/8 FJE-1/8 | EFJ-1/8 | EFJE-1/8 1/8
FJ-1/6 FJE-1/6 | EFJ-1/6 | EFJE-1/6 1/6
134a (J) FJ-1/4 FJE-1/4 | EFJ-1/4 | EFJE-1/4 1/4 1/4 or 38 @ déorii2
12 (F) F2 | FIE-1/2 | EF/2 | EFJER 112 c
401A (X) FI FJE1 | EF4 | EFJEA 1
409A (F) FJ-1-1/2 | FJE-1-1/2 | EFJ-1-1/2 | EFJE-1-12 | 1-1/2 3/8 @) 1/2
- FJE-2 - EFJE-2 2 30 1 [1-1/2
FS-1/8 FSE-1/8 | EFS-1/8 | EFSE-1/8 1/8
FS-1/6 FSE-1/6 | EFS-1/6 | EFSE-1/6 1/6
A404A (S) [Fsia | FSE-4 | EFS14 | EFSE-1A 14 c 1/4 or 38 @ 38 or /2
502 (R) FS-1/2 FSE-1/2 | EFS-1/2 | EFSE-1/2 12 z
408A (R) FS-1 FSE-1 EFS-1 EFSE-1 1 zpP
FS-1-1/2 | FSE-1-1/2 [ EFS-1-1/2 | EFSE-1-1/2 | 1-1/2 3/8 v 1/2
- FSE-2 - EFSE-2 2
FP-1/8 FPE-1/8 | EFP-1/8 | EFPE-1/8 1/8
FP-1/6 FPE-1/6 | EFP-1/6 | EFPE-1/6 1/6
507 (P) FP-1/4 FPE-1/4 | EFP-1/4 | EFPE-1/4 1/4 c 1/4 or 38 © 8/8 or 112
FP-1/2 FPE-1/2 | EFP-1/2 | EFPE-1/2 12 Z
402A (L) FP-1 FPE-1 EFP-1 EFPE-1 1 P
FP-1-1/2 | FPE-1-1/2 | EFP-1-1/2 | EFPE-1-1/2 |  1-112 3/8 49 1/2
- FPE-2 - EFPE-2 2

(1 The 3/8” SAE inlet fitting has a long taper on the flare surface. A 3/8” x 1/4” reducing flare nut will allow 1/4” OD tubing to be attached to this fitting.
(3 ODF Solder on Type EF valves indicates a female connection on the valve of proper diameter to receive copper tubing of corresponding OD size. Thus 1/2” ODF will receive 1/2” OD tubing.
45 Nominal 1 ton and larger F valves for R-134a, R-404A and R-507 type refrigerants, and nominal 1-1/2 ton and larger for R-22 refrigerant require 3/8” SAE Flare or 3/8” ODF inlet, minimum.
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SAE Flare

1/4 SAE — 1 T
Inlet ::b |
Strainer
P/N 3008-000
! L o A
i
LA External 1/4 SAE
N Equalizer Fitting
L - o
) ! 2.02
H 3/8 SAE
- Inlet
¥ F Strainer
],-_-; P/N 1538-000
'« A >»> <« B— >
BULB SIZES - Inches DIMENSIONS - Inches SAE
STANDARD CHARGES 22 134a 404 507 FITTING SIZE A B C
C 0.50 OD x 3.00 1/4 Elbow 1.05 - 1.34
Z & ZP Series 0.50 OD x 3.00 | - | 0.50 OD x 3.00 3/8 Elbow 1.27 - .98
3/8 SAE - 1.61 -
1/2 SAE - 180 | -
AR ODF Solder
3.76 TOP VIEW
Insert o
Strainer [ 1/4 ODF External 30
P/N 1543-002 Equalizer Connection ..
2.43 i .H.Hm
3/8 ODF 2.02 -
Insert -
Strainer
P/N 1524-000 1.81
~/
<—A—><—B—>
BULB SIZES - Inches DIMENSIONS - Inches ODF
STANDARD CHARGES 22 134a 404 507 FITTING SIZE A B D
C 0.50 OD x 3.00 1/4 ODF 1.69 - .31
Z & ZP Series 0.50 OD x 3.00 | - | 0.50 OD x 3.00 3/8 ODF 1.69 [ 1.33 [ .31
1/2 ODF - 133 | .38
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for Refrigerants 22-134a-404A-507 —
SAE Flare & Extended ODF Solder Connections

The brass body type Q, EQ, and SQ are replaceable
cartridge style valves, whereby a cartridge can be *

selected to match the system capacity and installed
in the valve body. All share identical internal con-
for complete details of construction, see page 36

Strainer - U.S. Patent
No. 5,232,015

struction with external adjustments. The identifica-
tion of the three valve body styles available is now
unique. The Q body is supplied with the traditional
SAE flare connections. The EQ body is supplied
with extended ODF solder connections and the
“877" series strainer. The SQ body features ODF
solder connections with the forged inlet and replace-
able strainer. These valves are all designed for small
refrigeration systems, such as refrigerated cases, coolers, and freezers. The externally equalized version of these
valves may be used on air conditioning and heat pump systems, the EQ body is specifically targeted for this
application. Thisis the first cartridge type valve to be designed and marketed by Sporlan Valve Company, and
it can be supplied as a complete valve or as three component parts: the thermostatic element, the valve body,
and the replaceable cartridge or orifice. The thermostatic element to valve body joint is the Sporlan traditiona
knife edge, metal-to-metd, joint which insures leak-proof construction.

U.S. Patent
No. 5,238,219

SELECTIVE THERMOSTATIC CHARGES — Since the valve
body and thermostatic elements can be supplied as independent
components, the installer can select the best possible thermostatic
charge for the application. Sporlan selective thermostatic charges are
specifically designed for low temperature, medium temperature and
air conditioning applications. The element is manufactured with a
large flat diaphragm to yield maximum power for best control
performance.

SPECIFICATIONS

INTERNAL PORT DESIGN — The flow of refrigerant through the
valve port opposes the pin movement in al type Q, EQ and SQ
valves. This design concept improves valve control stability when
light loads occur and the pin modulates to aposition closeto the port. This
design also reduces or eliminates the risk of charge migration in the
thermostatic element which is inherent with other cartridge style
valves. By design, the Sporlan thermostatic element iswarmed by the
entering liquid which flows through the top of the valve body.

ELEMENT SIZE NO. 43, KNIFE EDGE JOINT

BODY TYPE-CARTRIDGE wl| 2|e |E Skl
8122 (Eg2|88 | gopnes 2|28
REFRIGERANT SAE Flare Extended ODF Solder a 22 |238 s Stghga:lgl;f: ‘:;ﬁ B2 g:_'_._
(Sporlan Code) Internal | External | Internal | External | Internal | External | & | S 2 §§ 2 S D | be funished unless |~ 2 c-%- 2
Equalizer | Equalizer | Equalizer | Equalizer | Equalizer | Equalizer 3| =l s S |otherwise specified| = =
® ® ® e @ Inlet x Outlet
Q0 QE-0 EQ0 | EQE0 | SQ0 | SQE0 [0 | 13 Q & QE Only
o1 QE-1 EQ1 | EQE1 | Sa1 | SQE1 [ 1| a4 1/4 x 3/8 SAE
22 (V) Q2 QB2 | EQ2 | EQe2 | SQ2 | Sqe2 |2 | 1 90° Angle Inlet
407C (N) Q3 QE-3 EQ3 | EQE3 | SQ3 | SQE3 | 3 | 112 or
407A (V) Q4 QE-4 EQ-4 EQE-4 SQ-4 SQE-4 4 | 212 1/4 x 1/2 SAE
Q5 QE5 EQ5 | EQE5 | SQ5 | SQE5 | 5 | 312 90° Angle Inlet
Q6 QE-6 EQ6 | EQE6 | SQ-6 | SQE6 | 6| 5 o
Q0 QE-0 EQ0 | EQE0 | SQ0 | SQE0 |0 | 16 3/8 x 1/2 SAE
Q-1 QE-1 EQ-1 EQE-1 SQ-1 SQE-1 1] 14 e 90° Angle Inlet
131£;a (J) Q2 QE2 EQ2 | EQE2 | S@2 | SQE2 |2 | 12 g, EOgOn/y
(F) Q3 QE3 EQ3 | EQE3 | S03 | SQE3 |3 | 1 | B&
401A (X) Q4 QE4 | EQ4 | EQE4 | S04 | SaE4 |4 |12 | &6 :gfr;; Ktz%?ﬁ
409A (F) Q5 QE-5 EQ5 | EQE5 | SQ5 | SQE5 5| 2 | E£ g
Gt | ks | E0e | ok | soe | saee |6z | 88| o | CUOV L L,
Q0 QE0 | EQO | EQE0 | Sa0 | SQE0 |o | 6 | €5 %’ts X 1I'{t2 T‘:‘DF
Q-1 QE1 | EQ1 | EQE1 | sQ4 | SGEd | 1| 14 | 2 ra'gor "
D
404A (S) Q2 OE2 | €02 | EGE2 | 02 | Soe2 |2 2 | §% 48 x 55 ODF
502 (R) Q3 QE-3 EQ3 | EQE3 | SQ3 | SQE3 | 3| 1 g Straight Thra
408A (R) Q-4 QE-4 EQ-4 EQE-4 SQ-4 SQE-4 | 4 | 1-1/2 é’ or
Q5 QE5 EQ5 | EQE5 | SQ5 | SQE5 | 5| 2
Q6 QE6 | EQ6 | EQE6 | SQO6 | SQE6 | 6| 3 1/2 x 5/8 ODF
Q0 QE0 | EQO | EQEO0 | SQ0 | SQE0 |0 | 16 Straight Thru
o1 QE-1 EQ1 | EQE1 | Sa1 | SQE1 [ 1| 14 o
507 (P) Q2 QE2 | EQ2 | EQE2 | Sa2 | SaE2 |2 | 1”2 1@;‘&?%’5
Q3 QE-3 EQ3 | EQE3 | SQ3 | SQE3 | 3| 1
402A (L) Q-4 QE-4 EQ4 | EQE4 | SQ4 | SQE4 | 4 | 112 SQ & SQE Only
Q5 QE-5 EQ5 EQE-5 SQ-5 SQE5 | 5| 2 3/8 x 1/2 ODF
Q-6 QE-6 EQ-6 EQE-6 SQ-6 SQE6 | 6 | 3 90° Angle Inlet

(® Valves listed in this column NOT AVAILABLE with MOP Type air conditioning charges.
18 Standard External Equalizer 1/4” SAE (Q Body), 1/4” ODF (SQ and EQ Body).
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QE DIMENSIONS - Inches
FITTING SIZE A B c
1/4 SAE, 90° Angle| 119 | - | 1.34

" o
3 ot 3/8 SAE, 90° Angle| 1.35 — | 098
: . ; 3/8 SAE - [ 161 | -
. Rk 172 SAE - [ 180 | -
I-' Illl T - .
3.93 : s — - — -
: e i v TOP VIEW
4 1/4 SAE &
mo

2.43 £ * Removable
: £ “=4  Strainer 2.02
T L “ P/N 3008-000
C " 3/8 SAE Inlet
v | $_ 4 Strainer
W e P/IN 1538-000

eA%'«—B—»

EQE DIMENSIONS - Inches

FITTING SIZE A B
3/8 2.50 -
7 242 | 248 ' -
58 [ 248 )
78 — | 239
TOP VIEW ﬂ
/ - |
/ , | _
60 3/8 ODF
Insert
Strainer _——

2.43 P/N 877-003 —
1/2 ODF 2.02
Strainer
P/N 877-004 -
o

MIMMRREET rvee sae
4—1.94*>|

e |
Removable \\

Strainer : TOP VIEW
P/N 3427-000 : ; /

|_ e k = ' |
g i
3.93 = - -
— e ]
2.43 i =
. 2.02
T ;
74 .
L ] 39" et 248 QE, EQE, SQE BULB SIZES - Inches
<139 <248 —> REFRIGERANT
STANDARD CHARGES —
C 0.50 OD x 3.00
Z & ZP Series 0.50 OD x 3.00 | - [ 0.50 OD x 3.00
CP Series 0.50 OD x 3.00 | -
VGA 0.75 0D x 2.00 | -
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UIREEITI | ORDERING INSTRUCTIONS
QE-0(1/3T)-VC-5"-3/8 x 1/2 x 1/4 SAE
T _T 71 T [
Cartridge Capillary Connection Size and Style:
Size Tube Length in x out x ext. eq.
Nominal Capacity Thermostatic
(tons) Charge
Valve Type ) Refrigerant Code
Q, EQ, SQ = Internally Equalized (See page 4)
QE, EQE, SQE = Externally Equalized

SAE

(Internally (Internally (Internally
Equalized) Equalized) Equalized)
_ Replaceable Strainer
QE EQE = SQE n Bedy ° US. Patent

No. 5,232,015
« P/N 3427-000

SAE
(Externally
Equalized)

(Externally

Equalized) NOUsSé;Sat;rg

(Externally
Equalized)

I SELECTING THE ELEMENT !

Capillary
v Tube Length-m-
(Standard = 5 ft.)

& 1 Bulb Abbr:;l:atlon Elgri::nt *Refrigerant Code Thermostatic
niip See Page 4 Charge
Kit Number

Date Code Label
(by week and year of manufacture)

*While many new refrigerants and refrigerant blends have a unique letter code,
many use the same thermostatic element as the traditional refrigerant they
replace. Refer to the table below to select the correct thermostatic element.

Element Label

RECOMMENDED THERMOSTATIC ELEMENTS

REFRIGERANT THERMOSTATIC | SYSTEM

APPLICATION oSt MOP
12 | 22 | 134a | 401A | 402A | 404A | 407A | 407C | 408A | 400A | 502 | 507 psig

| X [ X | - | - [ - -1 - [ x [ - | - | Kr4srcreo 50

AIR - I x [ -T-T-T-Tx[ x| -1T-T-71T-= %
CONDITIONING O I I I I O I O I I I I ) .
- -l -l - -IxI-T-Tx[-1Tx]- 105

X - - - - - - - - -

COMMERCIAL - B R e N -

REFRIGERATION

50°F to - 10°F - (-l -1l -1l -1 X -] - - -
x | - | - | -1 -1 -1-1-1-1-1-1-1] «4f -

Low T I R I I I I I I I e I 2773 12
TEMPERATURE O I I I I S I O I I I 22 -
REFRIGERATION T x [ - [ - [ - [ - x| - - <<= W
0°F to -40°F _ _ _ _ X X _ _ X _ X X _
“ | - - - I x| x| -1 -1 x| -1x]x 3

The Sporlan type ZP thermostatic charges have essentially the same characteristics as the conventional Z cross charges with one exception: they produce a pres-
sure limit or MOP. The ZP charges are not intended as replacements for the Z charges - they should only be used where a definite pressure limit is required to
prevent motor overloading.
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I SELECTING THE CARTRIDGE }

INDIVIDUAL REPLACEMENT PARTS

Top surface is color coded to PART NUMBER| SIZE COLOR CODE
identify cartridge number CARTRIDGE AND 1.D. TAG
Qc-0 0 RED
QC-1 1 YELLOW
QC-2 2 GREEN
Qc-3 3 BLUE
QC-4 4 PINK
. . QC-5 5 BLACK
-«— Capacity code on cartridge QC-6 6 WHITE
MISCELLANEOUS PARTS
0B-1 Oil Bottle (With Oil)
( U 5 AW-1 4 mm Allen Wrench
:l Cartridge Service Kit
CSK-1
I - . (Empty)
Identification tag with cgrtrldge pumber 184000 Cartridge Service Kit
(bends around capillary tubing) (Complete as noted below)
Cartridge Service Kit — Part No. 184000 NOMINAL CAPACITY (tons) of Q VALVE
SPORLAN VALVE to be REPLACED CARTRIDGE
R-12 | R-22 | R-134a | R-401A | R-402A | R-404A | R-502 | R-507 | SIZE CC%[())ER
1/8 1/4 1/8 1/8 1/8 1/8 1/8 1/8
1/6 13 1/6 1/6 1/6 1/6 1/6 1/6 0 RED
-Red | No. é{y Yelow | No. gt-sz'een NO-Q?;y- Blue Noo‘ty- Sk 1/4 ;ﬁ 1/4 1/4 1/4 4 | 14 | 14 | 1 | YELLOW
_ 1/2 1 1/2 1/2 1/2 1/2 12 | 12 | 2 | GREEN
P o e A 1 1 1 1 1 | 3 | BLUE
Wrench 2
1-1/2 712 1-1/2 1-1/2 1-1/2 1412 | 1-1/2 | 1-12 4 PINK
2 3 2 2 2 2 2 2 5 BLACK
No. § - Black No. 6 - White 22| 4 | 242 | 212
Q. 3 Q. 3 3 5 3 3 3 3 3 3 6 WHITE

LT COMPONENT ASSEMBLY

4 mm Allen =g
Wrench (AW-1)

Thermostatic
Element

(1) Attach cartridge identification

tag to element capillary tube. 2) (Qil) Lubricate O-ring. 3) Turn clockwise until seated
(do not over tighten).

Thermostatic
Element

Q Valve Tool &

5 .
@QVT-1) 6) After hand tight, turn

element clockwise 60°
g (or movement equal
, to one hex flat).

View of Element

Before After

4 (Oil) Lubricate lock ring surface
and top of push rods. (5) Hand tighten element.
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for Refrigerants 22-134a-404A-507 — SAE Flare Connections

Sporlan Type G valve is a forged brass body, externally adjustable

valve with SAE flare connections. The thermostatic element is

replaceable, and the inlet connection has a removable 100 mes:
strainer. This valve is designed for small refrigeration systems such
as refrigerated cases, coolers and freezers. In addition to refrigera-
tion applications, the externally equalized Type G valve may be used

for small capacity air conditioning and heat pump units.

Refrigerant distributors that will mate directly to this valve are list-
ed below. Refer to Sporlan Bulletin 20-10 for additional application

information on this subject.
Outlet Connections

1/2” SAE

SPECIFICATIONS

Distributors

1603, 1605, 1606, 1608, 1650(R)

for complete detai

Is of
construction, see page 36

ELEMENT SIZE NO. 53, KNIFE EDGE JOINT

TYPE ar §|f.e | 3 CONNECTIONS - Inches | 4
- 2 o0
External |£5SF S8 s s m.j_'l’ SAE Flare “j 3
REFR:GEEQNT Internal Equalizer |22 25| & ES 2 §§ | Blue figures are standard and will be B2 (&2
(Sportan Code) Equalizer 7 S<PE| 552 | 22 2| furnished unless otherwise specified. o |=3
Flare == INLET OUTLET
GV-1/5 GVE-1/5 /5 —
AR GVE-1A 173 1/4 or 3/8 1)
GV-1/2 GVE-1/2 12
22 (V) GV-3/4 GVE-3/4 3l 1/4 or 3/8 (1)
407C (N) GV-1 GVE-1 1
407A (V) GV-1-1/2 GVE-1-1/2 1-12
- GVE-2 2
GV-2-1/2 - 2-1/2 38 @
- GVE-3 3
GJ-1/8 GJE-1/8 1/8
134a (J GJ-1/6 GJE-1/6 1/6 1/4 or 3/8 @)
0 F( ) G/ GIE1/4 |28
(F) GJ-1/2 GJE-1/2 12 S5
401A (X) G- GUET 1 EST /4 or 38 ©
409A (F) G112 GJE1-172 e | 8L 9
— GIE2 2 E & 3/8 (1 1/2 2 3
» o
GS-1/8 GSE-1/8 178 ege°
GS-1/6 GSE-1/6 1/6 3 1/4 or 3/8 @)
404A (S) [ o5 GSE-1/4 m | &F
502 (R) GS-1/2 GSE-1/2 12
1088 (R) oS GSET 3 1/4 or 3/8 (@)
GS-1-1/2 GSE-1-1/2 1-12
- GSE-2 2 38 @
GP-1/8 GPE-1/8 1/8
GP-1/6 GPE-1/6 1/6 1/4 or 3/8 @)
GP-1/4 GPE-1/4 1/4
507 (P) GP-1/2 GPE-1/2 12
402A (L) GP1 GPE-1 1 1/4 0r 3/8
GP-1-1/2 GPE-1-1/2 1-12
- GPE-2 2 38 @
(1) The 3/8” SAE inlet fitting has a long taper on the flare surface. A 3/8” x 1/4” reducing flare nut
will allow 1/4” OD tubing to be attached to this fitting. <231 —>
(® Valves listed in this column NOT AVAILABLE with MOP Type air conditioning charges. -
Remqvable =
1/4 SAE External > <« .25 Strainer 1.56 AR
Equalizer Connection DIMENSIONS P/N 1538-000 with external | |
. 1.25 — Inches equalizer 1.68 ]
TOP VIEW s
° i—i.-.E.V ;+ i
BULB SIZES - Inches Diametor e
STANDARD REFRIGERANT of Type X |3-06 =
CHARGES 22 | 134a | 404A | 507 - i Charge
C 0.50 OD x 3.50 4 Inllet Strainer Diaphragm
Z & ZP Series | 0.50 OD x 3.50 = 0.50 OD x 350 q P/N772-000 Case is
X 0.75 OD x 4.00 - 0.75 OD x 4.00 5A6 3.62
CP Series 0.50 OD x 3.50 | - Y
VGA 0.75 0D x 2.00 | - 1.88— >




for Refrigerants 22-134a-404A-507 — SAE Flare & ODF Solder Connections

BULLETIN 10-10 / Page 21

Sporlan Type EG valve is a forged brass body, externally adjustabl
valve with ODF solder connections. The thermostatic element is
replaceable, and the inlet connection has a removable 100 me
strainer which can be cleaned and/or replaced without removing th
valve from the line. This valve is designed for small refrigeration
systems such as refrigerated cases, coolers and freezers. In addit
to refrigeration applications, the externally equalized Type EG valv
may be used for small capacity air conditioning and heat pump units.

Refrigerant distributors that will mate directly to this valve are list-
ed below. Refer to Sporlan Bulletin 20-10 for additional application

information on this subject. Replaceable Strainer

. , I U.S. Patent
f lete details of Outlet Connections Distributors
cor?;tfg(r:igr?, eseee;;;eoiiﬁ 1/2” ODF 1613, 1616 No. 5,232,015
SPECIFICATIONS ELEMENT SIZE NO. 53, KNIFE EDGE JOINT
TYPE > 5|2 = CONNECTIONS - Inches 6l _u
IEsE[E82 | B2 (3) ODF Solder g |24
REFRIGERANT Internal ::&:Tinzilr E Q Z %;, é %E § £ ;_, Blue figures are standard and will be | @ ; g;
(Sportan Code) Equalizer T SZXSE| £ESES | £2 2 | furnished unless otherwise specified. 2>
® 1/4"0DF |=SF§| 2o (& ki § <n§
Solder == INLET OUTLET
EGV-1/5 EGVE-1/5 105
EGV-1/3 EGVE-1/3 173
EGV-172 EGVE-1/2 1R
22 (V) EGV-3/4 EGVE-3/4 3
407C (N) EGV-1 EGVE-1 1
407A (V) EGV-1-172 EGVE-1-1/2 112
- EGVE-2 2
EGV-2-12 - 2112
- EGVE-3 3
EGJ-1/8 EGJE-1/8 178
134 EGJ-1/6 EGJE-1/6 106 -
31 2aF(J) EGJ-1/4 EGJE-1/4 i g
(F) EGJ-172 EGJE-1/2 1R S5
401A (X) EGJ-1 EGJE-T 1 ESY
409A (F -1- -1- - 329
09A (F) EGJ-1-1/2 Egjg;ﬁz 1;/2 é s S 5 38 112 5 3
- X f =
EGS-1/8 EGSE-1/8 78 2ge°
EGS-1/6 EGSE-1/6 106 3
404A (S) [ Eesn EGSE-1/4 m_ | &F
502 (R) EGS-172 EGSE-1/2 1R
408A (R) EGS-1 EGSE-1 1
EGS-1-12 EGSE-1-1/2 112
- EGSE-2 2
EGP-1/8 EGPE-1/8 178
EGP-1/6 EGPE-1/6 106
EGP-1/4 EGPE-1/4 174
507 (P) EGP-172 EGPE-1/2 1R
402 (L) EGP-1 EGPE-1 1
EGP-1-1/2 EGPE-1-172 112
= EGPE-2 2

(3 ODF Solder indicates a female connection on the valve of proper diameter to receive copper tubing of corresponding OD size. Thus 1/2” ODF will receive 1/2” OD tubing.

(® Valves listed in this column NOT AVAILABLE with MOP Type air conditioning charges.

*Removable
Strainer

DIMENSIONS - Inches

1/4 ODF
BULB SIZES - Inches External
STANDARD REFRIGERANT Equalizer e
CHARGES 22 | 134a [ 404A | 507 25 > :/Connection —
C 0.50 OD x 3.50 i \ ?
Z & ZP Series | 050 0D x3.50 | - [ 0.50 OD x 3.50 S ‘-x"f_ 1.33 1.80
X_ 0750Dx4.00| - [0.750D x 4.00 @. - I"* y . Diameter -
CP Series 0.50 OD x 3.50 | - '-"x -Lofr L of Type X | 3.06 [
VGA 0.75 0D x 2.00 | - e s TOP VIEW 4 _Charge
Diaphragm
Case is |
3.62

* Type EG valves manufactured prior to June 1994 use a smaller inlet strainer, P/N 1935-000, which has a 1/2” brass hex
head. Current Type EG valves use inlet strainer P/N 3247-000 which has a 5/8” brass hex head. These strainers are not
interchangeable, but both are available as replacement parts.

1.31 » <—230—>



Page 22 / BULLETIN 10-10

Outlet Connections
1/2” SAE
5/8” SAE

SPECIFICATIONS

Distributors

1603, 1605, 1606, 1608, 1650(R)
1104, 1147, 1652(R), 1654(R), 1656(R)

Refrigerant distributors that will mate directly to this valve are
listed below. Refer to Sporlan Bulletin 20-10 for additional applica-
tion information on this subject.

for Refrigerants 22-134a-404A-507 — SAE Flare Connections

Sporlan Type C valve is a forged brass body, externally adjustab'~

valve with SAE flare connections. The thermostatic element i
replaceable, and the inlet connection has a removable 80 me

strainer. This valve is designed for refrigerated cases, coolers a

freezers. In addition to refrigeration applications, the externally

equalized Type C valve may be used for small capacity air cond f
tioning and heat pump units.

for complete details of
construction, see page 36

ELEMENT SIZE NO. 83, KNIFE EDGE JOINT

TYPE . 5| = CONNECTIONS - Inches y y
— -
IEsE| S92 | B 52 SAE Flare o | 2o
REFRIGERANT Internal E;&ZT;?r E Q Z 5| 8 %E '§ £ _".;_ Blue figures are standard and will be |5 E gg
(Sportan Code) Equalizer " 5%s? ELSS | S22 | furnished unless otherwise specified. =l =)
® 14"SAE =2 SF 5| 20z ([T 5 2|52
Flare Only c|F - INLET OUTLET
CV-3 - 3
22 (V) CV-4 CVE-4 4 3/8 @ or1/2 1/2 or 5/8
28;% E\'\/‘)) Vs CVE5 5
- CVE-8 8 1/2 5/8
CJ-2 - 2
134a (J) S 0
12 (F) CJ-2-1/2 CJE-2-1/2 2-1/2 33 3/8 ) or 1/2 1/2 or 5/8
c =
401A (X) CJ-3 CJE-3 3 gs_
409A (F) - CJES 5 g_‘;_,’ & 12 5/8 o | 3
Cs-2 - 2 €3
o
404A (S) [ oss CSE3 s | 2€° 308 @ or 112 112 or 5/8
502 (R D
408A((Fg) CS-4 CSE-4 4 of=
- CSE-6 6 1/2 5/8
CP-2 - 2
507 (P) CcP-3 CPE-3 3 38 @ or 12 1/2 or 5/8
402A (L) CP-4 CPE-4 4
- CPE-6 6 1/2 5/8
(1 The 3/8” SAE inlet fitting has a long taper on the flare surface. A 3/8” x 1/4” reducing flare nut will allow 1/4” OD tubing to be attached to this fitting.
(® Valves listed in this column NOT AVAILABLE with MOP Type air conditioning charges.
1/4 SAE
25 » External Equalizer 3/8 SAE
. < Connection Removable < 231
TOP VIEW P A Strainer _ | '-3? =
§ e 1.33 P/N 588-000 iy - !
AT pyl ] : “‘-\'\_l
L 14 T NI 1/2 SAE 1Y
—"':.__ e Removable 2.06
- Strainer 0
P/N 589-000 ﬂ
DIMENSIONS - Inches l
Connections - SAE Flare i -
FITTING SIZE A
3/8 2.25 T ¢
12 2.38 A —
Diameter —

BULB SIZES - Inches

REFRIGERANT
STANDARD CHARGES 2 I 1342 [404A | 507
C 0.50 OD x 3.50
Z & ZP Series 0.50 OD x 3.50 - 0.50 OD x 3.50
X 0.75 OD x 4.00 - 0.75 OD x 4.00
CP Series 0.50 OD x 3.50 | -
VGA 0.75 OD x 2.00 | -

of Type X

Charge

Diaphragm

Case is
3.62

|- 1.44 —>|«—2.06—>
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for Refrigerants 22-134a-404A-507 — SAE Flare Connections

Sporlan Type BF valve is a small brass bar body valve with SAE
flare connections and balanced port construction. This valve has the
same exterior dimensions as the Type F valve. The thermostatic el
ment is replaceable, and the inlet connection has a removable 10
mesh strainer. The balanced port construction makes this valve
ideally suited for small capacity refrigeration applications which
operate over widely varying operating conditions.

Refrigerant distributors that will mate directly to this valve are list-
ed below. Refer to Sporlan Bulletin 20-10 for additional application
information on this subject.

for complete details of Outlet Connections Distributors
construction, see page 36 1/2” SAE 1603, 1605, 1606, 1608, 1650(R)
SPECIFICATIONS ELEMENT SIZE NO. 43, KNIFE EDGE JOINT
TYPE o CONNECTIONS - Inches
SAE FI > 5 2., £ § Blue figures are standard and will be @ @
are w2 |Boe P i ified. S |28
REFRIGERANT Port <Zt § 5 g Z 58 E g furnished unless otherwise specified 53 S
(Sporlan Code) Size| 3252 |EES(SE SAE Flare =5 (25
Internal | External =23rs [gox| 22 T
H A o = [ Ext | ; ;
Equalizer | Equalizer &5 INLET ouTLET | Externa
Equalizer
BFV-AAA | BFVE-AAA | AAA 1/8 thru 1/3
1
22 (V) BFV-AA | BFVE-AA | AA 172 thru 2/3 c 1/4 or 3/8 Elbow (1)
407C (N) BFV-A BFVE-A A 3/4 thru 1-1/2 z 1/4 or 3/8 Elbow (1)
407A (V) BFV-B BFVE-B B 1-3/4thru3 | ZP40
BFV-C BFVE-C C | 314thusr2 3/8 Elbow
BFJ-AAA | BFJE-AAA | AAA 1/8 thru 1/5
134a (J) BFJ-AA BFJE-AA | AA 1/4 thru 1/3 1/4 or 3/8 Elbow (1)
4812 A(%() BFJ-A BFJE-A A 12 thru 1 c 1/4 or 3/8 Elbow (1)
BFJ-B BFJE-B B 1-1/4 thru 1-3/4
400A (F) J J J4 thru 1-3) 3/8 Elbow 3/8
BFJ-C BFJE-C [ 2thru 3 20 " .
BFSAAA | BFSE-AAA | AAA | 18 thw 155 4 or 35 Eoow & or -
404A (S) BFS-AA | BFSE-AA | AA 1/4 thru 1/3 c or ow 12
502 (R) BFS-A BFSE-A A 112 thru 1 z 1/4 or 3/8 Elbow (1
408A (R) BFS-B BFSE-B B 1-1/4 thru 2 zp
BFSC BFSEC c 2174 thru 3 3/8 Elbow
BFP-AAA | BFPE-AAA | AAA 1/8 thru 1/5
- 1/4 or 3/8 Elbow ()
507 (P) BFP-AA | BFPE-AA | AA 1/4 thru 1/3 c
402A (L BFP-A BFPE-A A 1/2 thru 1 Z 1/4 or 3/8 Ebow (1)
(L) BFP-B BFPE-B B 1-1/4 thru 2 zp —
BFP-C BFPE-C c 2-1/4 thru 3 w

(1) The 3/8” SAE inlet fitting has a long taper on the flare surface. A 3/8” x 1/4” reducing flare nut will allow 1/4” OD tubing to be attached to this fitting.

471.94*4
1/4 SAE

External TOP VIEW I S
Equalizer S 3/8 SAE E‘H._\.‘
DIMENSIONS - Inches Connection = '60° R§m°"ab'e 1
H = k trainer
Connections - SAE Flare . -ﬂ 1". oy trainer )
FITTINGS SIZE A B / i L_l_‘ﬁj | I
1/4 Elbow 119 - | 1.34 K | ! )
J 1.54
3/8 Elbow 135 | - | .98 “‘%.—,._;_'_,n“‘ e P
3/8 SAE - | 161 -
1/2 SAE - (180 - 3.76
BULB SIZES - Inches =
REFRIGERANT =
STANDARD CHARGES 2 | 134a | 304A | 507 2.02
C 0.50 OD x 3.00 ﬁ 1/4 SAE
Z & ZP Series 0.50 OD x 3.00 | - | 0.50 OD x 3.00 C Removable
Strainer
¢ P/N 3008-000 §
<«—A——>»<—— B— >
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for Refrigerants 22-134a-404A-507 —
Extended Solder Connections

Sporlan Types SBF & EBF are small brass bar body valves with
Extended ODF solder connections and the same balanced p
construction as the Type BF valve. Both valves have replaceable
thermostatic elements. The Type EBF has a 100 mesh insert strainer.
The Type SBF has a 100 mesh removable strainer that can be
cleaned and/or replaced while the valve is still soldered to the sys-
tem tubing. The balanced port construction makes these valves
ideally suited for small capacity refrigeration applications which

operate over widely varying conditions.

Refrigerant distributors that will mate directly to these valves a
listed below. Refer to Sporlan Bulletin 20-10 for additional applici
tion information on this subject.

SBF

Outlet Connections Distributors

Replaceable Strainer

U.S. Patent 1/2” ODF 1613, 1616
No. 5,232,015 5/8” ODF 1620, 1622, 1651(R)
for complete details of
construction, see page 36
SPECIFICATIONS ELEMENT SIZE NO. 43, KNIFE EDGE JOINT
TYPE SBF TYPE EBF w§ | |, | CONNECTIONS-inches | | 2
Extended =8 28| §| Bluefigures are standard | 4| =
ODF Solder o%x;egdﬁjd g’ =5 [£% § G [ and will be furnished unless g S
Ré';g:;EgggT (with replaceable strainer) older gf’z': =Sr 'é,:-, g j, B = otherwise specified. k=) 2
oG . 52|t =| 2
Internal External | Internal | External =g ° [& %’ § S ExiendediOBRLSolder @ 5
Equalizer | Equalizer |Equalizer| Equalizer S8 5|9 INLET| ouTLET| External |=| =
= Equalizer n
SBFV-AAA SBFVE-AAA | EBFV-AAA | EBFVE-AAA| AAA | 1/8 thru 1/3
22 (V) SBFV-AA SBFVE-AA EBFV-AA | EBFVE-AA | AA 1/2 thru 2/3 c
407C (N) SBFV-A SBFVE-A EBFV-A EBFVE-A A | 3/4 thru 1-1/2 z
407A (V) [sBrFvB SBFVE-B  |EBFV-B |EBFVEB | B | 1-34thus | ZP40
SBFV-C SBFVE-C EBFV-C EBFVE-C C |3-1/4 thru 5-1/2
SBFJ-AAA SBFJE-AAA | EBFJ-AAA | EBFJE-AAA | AAA | 1/8 thru 1/5
134a (J) [ssroma  [SBFUEAA |EBFoAA |EBFUEAA | AA | 14 thu 13 174
12 (F) SBFJ-A SBFJE-A  |EBFIA |EBFJEA | A | 12thwit | C Pointed
401A (X) SBFJ-B SBFJE-B EBFJ-B EBFJE-B B |1-1/4 thru 1-3/4 Toward
409A (F) SBFIC s S S S S 12 Bottom
BFJ- BFJE- EBFJ- EBFJE- 2 thru 3
30 | 38| or Cap |1 112
SBFS-AAA SBFSE-AAA | EBFS-AAA | EBFSE-AAA| AAA | 1/8 thru 1/5 58 or
SBFS-AA SBFSE-AA EBFS-AA | EBFSE-AA | AA 1/4 thru 1/3
404A (S) s (z: Parallel
502 (R) SBFS-A SBFSE-A EBFS-A EBFSE-A A 1/2 thru 1 - to Outlet
408A (R)  [sBFS®B SBFSEB  [EBFSB |EBFSEB | B | t-14thw2 Connection
SBFS-C SBFSE-C EBFS-C EBFSE-C C 2-1/4 thru 3
SBFP-AAA SBFPE-AAA | EBFP-AAA | EBFPE-AAA| AAA | 1/8 thru 1/5
507 P SBFP-AA SBFPE-AA EBFP-AA | EBFPE-AA | AA 1/4 thru 1/3 c
( ) SBFP-A SBFPE-A EBFP-A EBFPE-A A 1/2 thru 1 z
402A (L) SBFP-B SBFPE-B EBFP-B EBFPE-B B 1-1/4 thru 2 42
SBFP-C SBFPE-C EBFP-C EBFPE-C C 2-1/4 thru 3
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(N EATRRORT seF

Replaceable DIMENSIONS - Inches

Strainer
P/N 3427-000
\ < 1.94— >

TOP VIEW
o r
]
] e
1/4 ODF
J il 2.02 | External
—_ r Equalizer
A E: [ Connection
.74 -
v '
LS —
<—139—>»«<«—— 250 ——>
BULB SIZES - Inches
REFRIGERANT
STANDARD CHARGES 2 I 1383 [404A | 507
C 0.50 OD x 3.00
Z & ZP Series 0.50 OD x 3.00 | - [ 0.50 OD x 3.00
T EBF
DIMENSIONS - Inches
N TOP VIEW
\
3.76 }
> .31 |<
o
2.43 JE—
3/8 ODF
Insert
Strainer
P/N 877-003
<250 4>|<7 250 ———>

BULB SIZES - Inches

REFRIGERANT
STANDARD CHARGES = T Tl [ a0A 5
C 0.50 OD x 3.00
Z& 7P Series | 0.50 OD x 3.00 | = [0.50 OD x 3.00
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TYPE

for Refrigerants 22-134a-404A-507 — ODF Solder Connections
Sporlan Type Svalveisabrass bar body, externally adjustable valve
with ODF solder connections. The thermostatic element is replace-
able, and theinlet connection has a permanent 12 mesh strainer. This
vaveisdesgned for both air conditioning and refrigeration applications.

Refrigerant distributors that will mate directly to this valve are list-
ed below. Refer to Sporlan Bulletin 20-10 for additional application
information on this subject.

Outlet Connections Distributors
5/8” ODF 1620, 1622, 1651(R)
7/8” ODF 1112, 1113, 1653(R) for complete details of
1-1/8” ODF 1115, 1116, 1655(R) construction, see page 36

SPECIFICATIONS  ELEMENT SIZE NO. 83, KNIFE EDGE JOINT

TYPE .
> 5 |g = CONNECTIONS - Inches “ &
- K=l = o |o = =]
TEss | 802 |B g0 (8 ODF Solder s =
REFRIGERANT Internal External =5 z s | 8 %E 85 ; Blue figures are standard and will be | & §§
(Sporlan Code) Equalizer Equalizer 5%s? g 5 g =2 2 2| furnished unless otherwise specified. | 2 8
® @ =0 & | E 3 B =
INLET OUTLET =
SV-2 SVE-2 2
3 SVES 3 3/8 or 1/2 5/8, 7/8 or 1-1/8
22 (V) SV-4 SVE-4 4
407C (N) Svs SVES 5 1/2 518, 7/8 or 1-1/8
407A (V) ~ SVE-S 8
- SVEID m 5/8 7/8 or 1-1/8
134a ( J) SJ-2 SJE-2 2 3/8 or 1/2 5/8, 7/8 or 1-1/8
SJ-2-112 SJE-2-1/2 2-1/2 39
12 (F) 53 SE3 3 =3 12 5/8, 7/8 or 1-1/8
B . [
401A (X) - SIE5 5 £ g >
409A (F) - EG 5 § é g 5 5/8 7/8 or 1-1/8 ) 3
Ss2 SSE-2 2 o é s 3/8 or 12 5/8, 718 or 1-1/8
SS-3 SSE-3 3 oo
4%‘;5‘(;)3) sz " . = 1/2 5/8, 7/8 or 1-1/8
- SSE-6 6
408A (R) - — - 5/8 718 or 1-1/8
SP-2 SPE-2 2 3/8 or1/2 5/8, 7/8 or 1-1/8
SP-3 SPE-3 3
507 (P) o et ; 112 5/8, 7/8 or 1-1/8
402A (L) - SPE-6 6
- SPE7 7 5/8 7/8 or 1-1/8
(6 Valves listed in this column NOT AVAILABLE with MOP Type air conditioning charges.
(1) Standard External Equalizer Connection 1/4” ODF Solder, 1/4” SAE flare connection available on request.
(8) ODF Solder indicates a female connection on the valve of proper diameter to receive copper tubing of corresponding OD size. Thus 5/8” ODF will receive 5/8” OD tubing.
TOP VIEW -« 231
4—300 ﬁ F<= \\
DIMENSIONS - Inches 1/4 ODF 1.66 |
FITTING SIZE| A B 1.40 ODF Solder External 2.13
3/8 1.34 - Equalizer
172 1.29 136 Connection
5/8 1.50 1.57 = 3
718 - 2.13
1-1/8 - 2.19
e
BULB SIZES - Inches 3.53 g’f"f‘r;‘:;e;
REFRIGERANT N
h
STANDARD CHARGES 2 | 134a | 204A | 507 Digp::g:m
C 0.50 OD x 3.50 Case is
Z & ZP Series 0.50 OD x 3.50 - 0.50 OD x 3.50 3.62
X 0.75 OD x 4.00 - 0.75 OD x 4.00
CP Series 0.50 OD x 3.50 | - <« A >» B >
VGA 0.75 0D x 2.00 | -
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for Refrigerants 22-134a-404A-507 —

Extended ODF Solder Connections
= Sporlan Type EBS valve is a brass bar body valve having the same
physical size as the Type S valve except the Type EBS features a
e balanced port construction and extended ODF connections. The
thermostatic element is replaceable. The balanced port construction
makes this valve ideally suited for refrigeration and air conditioning
applications which operate over widely varying conditions.

Refrigerant distributors that will mate directly to this valve are
listed below. Refer to Sporlan Bulletin 20-10 for additional
application information on this subject.

Outlet Connections Distributors
7/8” ODF 1112, 1113, 1653(R)
for complete details of 1-1/8” ODF 1115, 1116, 1655(R)
construction, see page 36 1-3/8” ODF 1117, 1126, 1128, 1657(R)

SPECIFICATIONS ELEMENT SIZE NO. 83, KNIFE EDGE JOINT

TYPE o CONNECTIONS - Inches @
> 5 2 L | 5% Blue figures are standard and will be S| 59
REFRIGERANT =5 “u6, B % §§ e furnished unless otherwise specified. £ | £ 3
External | E 28 Sz BE > =
(Sporian Code) Equalizer § & I§ -.tz-» % g E é g Extended ODF Solder g %g’
M A INLET OUTLET External | & | © =
@ Equalizer
29 (V) EBSVE-8 8 1/2 or 5/8 7/8 or 1-1/8
407C (N)
407A (V) EBSVE-11 1 1/2, 5/8 or 7/817/8, 1-1/8 or 1-3/8
134a (J) | essies 5 = ., 12 or 5/8 7/8 or 1-1/8 1
12 (F) 8 Pointed
401A (X) é & Toward
409A (F) EBSJE-7 7 £ § T 1/2, 5/8 or 7/8(7/8, 1-1/8 or 1-3/8|  Bottom
(=2}
8EE | 5 Cap 2 | 3
(7]
A04A (S) | EBssEs 6 28 8 1porse | 7/80or1-18 , or” |
S aralle
502 (R =
408A((F%) EBSSETAR | 7R £ 112, 5/ or 718|718, 1-1/8 or 1-358| . 1©
' : Connection
EBSPE-6 6 1/2 7/8 or 1-1/8
507 (P) /2 or 5/8
402A (L) EBSPE-7-/12 7-112 1/2, 5/8 or 7/8(7/8, 1-1/8 or 1-3/8

ODF Solder indicates a female connection on the valve of proper diameter to receive copper tubing of corresponding OD size. Thus 5/8” ODF will receive 5/8” OD tubing.

* X - Charge Not Available 1/4 ODF

TOP VIEW External
DIMENSIONS - Inches

Equalizer
Connection

FITTING SIZE| A B c
1/2 2.49 - 37 .
5/8 2.46 - .50 o '
7/8 2.46 2.53 .75
1-1/8 - 2.53 .81 - , - A || S _
1-3/8 - 3.04 .97 S )
REFRIGERANT
STANDARD CHARGES 2 I 134a [ 404A | 507
C 0.50 OD x 3.50
Z & ZP Series 0.50 OD x 3.50 | - [ 0.50 OD x 3.50
CP Series 0.50 OD x 3.50 [ -
VGA 0.75 OD x 2.00 | -
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SPECIFICATIONS

for Refrigerants 22-134a-404A-507 — ODF Solder Connections

U.S. Patent Number 3,742,722

Sporlan Type O valveisabrass bar body, externally adjustable valve
with ODF solder connections. The thermostatic element is replace-
able, and theinlet connection has a permanent 12 mesh strainer. This
valve type features a balanced port construction, and it is designed
for both air conditioning and refrigeration applications. A synthetic
seating surface provides tight shut-off during system off periods.

This valve type has two body styles: a small body which provides
capacities up to 30 tons R-22, and alarge body which extends capac-
itiesto 70 tons R-22.

Refrigerant distributors that will mate directly to this valve are list-
ed below. Refer to Sporlan Bulletin 20-10 for additional application
information on this subject.

Outlet Connections Distributors
1-1/8" ODF 1115, 1116, 1655(R)
1-3/8” ODF 1117, 1126, 1128, 1657(R)
1-5/8” ODF 1125, 1127, 1143, 1659(R)

for complete details of
construction, see page 36

ELEMENT SIZE NO.'s 83 and 33, KNIFE EDGE JOINT

TYPE > 5 O CONNECTIONS - Inches 2 o8
IEsE| Eg |[Eg22 | B (® ODF Solder = | £3
REFR:GE(?/;NT External Eg @ % % 2 é gg S£< Blue figures are standard and will be %’ SE
(Sporlan Code) Equalizer gg ﬁ;g ey _q:'-, Sz g [ g furnished unless otherwise specified. E & g
@ = = - INLET OUTLET 2
OVE-15 15 1-1/8
99 (V OVE-20 20 83 78 1378 2 3
( ) OVE-30 30
ig;i (\h/l) OVE-40 4 1-1/8
V) OVE-55 55 33 1-3/8 or 1-5/8 4 5
OVE-70 70
0JE-9 9 1-1/8
7/8
134a (J) OJE-12 12 83 1378 2 3
12 (F) OJE-16 16 By
401A (X) OJE-23 23 g S 1-1/8
409A (F) 0JE-32 32 33 £ 8« 1-3/8 or 1-5/8 4 5
0JE-40 40 - 5
OSE-9 9 % 3 % g 1-1/8
OSE-12 12 83 T E 2 3
(<} -
40‘(}2A(F$)S) OSE-21 21 ¥ 1308
5 *
OSE-30 30
408A (R) 1-1/8
OSE-35 35 33 1-3/8 or 1-5/8 4 5
OSE-45 45
OPE-9 9 7/8 1-1/8
OPE-12 12 83 1378 2 3
507 (P) OPE-21 21
OPE-30 30
402A (L) 1-1/8
OPE-35 35 33 1-3/8 or 1-5/8 4 5
OPE-45 45

(@) Standard External Equalizer Connection 1/4” ODF Solder, 1/4” SAE flare connection available on request.

(8 ODF Solder indicates a female connection on the valve of proper diameter to receive copper tubing of corresponding OD size. Thus 5/8” ODF will receive 5/8” OD tubing.

*X- Charge Not Available




UIRIRMAMITIT TYPE O WITH NUMBER 83 ELEMENT

<— 231 —>

CEeE—

":'3'! |‘\

|

2.43 M

T L
=~

TOP VIEW

1/4 ODF External
Equalizer Connection =ern-

Iy Y

o H

A
1.40 1/4 ODF
1.57 (Optional 1/4 SAE)

2.90

Freearsecs |
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STRAIGHT THRU
ODF SOLDER
7/8 2.09 2.08 0.75
1-1/8 2.21 2.23 0.91
1-3/8 - 2.39 0.97

BULB SIZES - Inches

1/4 ODF External

TYPE O WITH NUMBER 33 ELEMENT

STANDARD REFRIGERANT
CHARGES 22 | 134a | 404A | 507
C 0.50 OD x 3.50
Z & ZP Series | 0.50 OD x 3.50 | - [ 0.50 OD x 3.50
CP Series 0.50 OD x 3.50 | -
VGA 0.75 0D x 2.00 | -
TOP VIEW

A
1

—y

.59 1/4 ODF
.76 (Optional 1/4 SAE)

£lprrrr A

<C» H =42 | |

:.:j.'l"'*l'
H el
Fwia
[ it
=

5.52 5508 " _’;.f___:
:. '\..'.-:

| CHe

S

T

<—A—><«<—B— >

lc>

DIMENSIONS - Inches

STRAIGHT THRU
ODF SOLDER e g ¢
118 269 - 091
138 . 284 097
1578 - 312 1.09

BULB SIZES - Inches

STANDARD REFRIGERANT
CHARGES 22 134a 404A | 507
C 0.75 0D x 4.00 | 0.50 OD x 5.00 | 0.75 OD x 4.00
Z & ZP Series | 0.75 OD x 4.00 - 0.75 OD x 4.00
CP Series 0.75 OD x 4.00 | -
VGA 0.75 0D x 4.00 | -
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for Refrigerants 22-134a-404A-507 — ODF Solder-Flange Connections
Sporlan Type H valve is a brass bar body, externally adjustable valve

available with either ODF solder or FPT flange connections. T
thermostatic element is replaceable, and the inlet connection h
permanent 16 mesh strainer. The FPT flange connection requires
Sporlan K-1178 adapter kit. This valve type provides the small
capacity TEVs with flange connections, and it is designed for b
air conditioning and refrigeration applications.

Refrigerant distributors that will mate directly to this valve are lis
ed below. Refer to Sporlan Bulletin 20-10 for additional applicatic
information on this subject.

Outlet Connections Distributors
5/8” ODF 1620, 1622, 1651(R)
7/8” ODF 1112, 1113, 1653(R)
1-1/8” ODF 1115, 1116, 1655(R) for complete details of
“H” flange type 1109, 1110, 1124, 1192 (aluminum) construction, see page 36
SPECIFICATIONS ELEMENT SIZE NO. 33, KNIFE EDGE JOINT
TYPE K o .
. s | S |5 CONNECTIONS - Inches . a8 @
IEsE £s § K ODF Solder Flange Flange Ring ; 25
REFRIGERANT | Internal | External | £EQ » § | §< | B.£ | Blue figures are standard and will be SizeODxID| 5, 5%
(Sporian Code) | Equalizer | Equalizer | S% 82 | E8 | S 2 | furnished unless otherwise specified. [ Inches | 2 =
20 © 29 | co ® = |vn2
oc - _g S -~ D ;
S |® INLET OUTLET =
HvV-2-1/2 | HVE-2-1/2 2-1/2 1/2 or 5/8 5/8 or 7/8
HV-5-1/2 | HVE-5-1/2 5172
22 (V) - HVE-7 7 5/8 or 7/8 7/8 or 1-1/8
13;2 (\’\/‘) — [RvET 1
V) O RuL= L 718 7/8 or 1-1/8
HJ-1-12 | HIE-1-172 1-172 1/2 or 5/8 5/8 or 7/8
134a (J) [m= HIE3 3
N N B o
4(1)12 A(F(g() R : 1) 5/8 or 7/8 7/8 or 1-1/8
D ©
400A (F) - [HES B £ST
- HJE-12 12 822 | 5 /8 7/8 or 1-1/8 195x1001 5 | 6
HS-1-1/2_ | HSE-1-172 1-112 eRT 1/2 or 5/8 5/8 or 7/8 ' '
HS-3 HSE-3 3 ege°
A0OR 1) e 4 g3 5/8 or 7/8 718 or 1-1/8
502 (R) = HSE-6-172 12 | @F or or -
408A (R) - HSE-9 9
- HSE-12 12 7/8 7/8 or 1-1/8
HP-1-1/2 | HPE-1-1/2 1-1/2 1/2 or 5/8 5/8 or 7/8
507 (P) HP-3 HPE-3 3
HP-4 HPE-4 4
402 (L) — HPEG =T 5/8 or 7/8 7/8 or 1-1/8
- HPE-9 9
- HPE-12 12 7/8 7/8 or 1-1/8

®Q

(@)

) Kit K-1178 with two brass bushings is available for two purposes: 1) To allow the current Type H valve

(6 Valves listed in this column NOT AVAILABLE with MOP Type air conditioning charges.
) Standard External Equalizer Connection 1/4” SAE Flare, 1/4” ODF Solder connection available on request.
) ODF Solder indicates a female connection on the valve of proper diameter to receive copper tubing of

corresponding OD size. Thus, 5/8” ODF will receive 5/8” OD tubing.

to replace obsolete Types T and H with 1.125” x 0.75” flange rings by mating with the smaller flange ring
bushings and/or distributors. 2) To allow the Type H to use 1/2” FPT connections — Part number 225-002
and 1/2” socket weld connections — Part number 580-000. Order the appropriate 1/2” connections and one
K-1178 per valve.

DIMENSIONS - Inches B
SOLDER BUSHING| A B J
172, 518, 7/8 200 | 0.88 L=
1-1/8 2.06 | 0.4 ) =
Diameter [
of Type X
e EERANT cnarge |
Diaphragm
A PCIRECES 22 134a 404A | 507 Case is
C 0.75 OD x 4.00 | 0.50 OD x 5.00 | 0.75 OD x 4.00 3.62
Z & ZP Series 0.75 OD x 4.00 - 0.75 OD x 4.00
X 0.75 OD x 4.00 - 0.75 OD x 4.00
CP Series 0.75 OD x 4.00 | -
VGA 0.75 0D x 4.00 | -
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for Refrigerants 22-134a-404A-507 — ODF Solder-Flange Connections
Sporlan Type M valve is a cast bronze body, externally adjustable
valve with either ODF solder or FPT flange connections. The thermostatic
element is replaceable, and the inlet connection has a permanent 12
mesh strainer. This valve type provides capacities greater than the
Type H, and it is designed for both air conditioning and refrigeration
applications. Flanges for the Type M valve are interchangeable with
the Type V.

Refrigerant distributors that will mate directly to this valve are list-
ed below. Refer to Sporlan Bulletin 20-10 for additional application
information on this subject.

Outlet Connections Distributors
1-1/8” ODF 1115, 1116, 1655(R)
1-3/8” ODF 1117, 1126, 1128, 1657(R)
for complete details of 1-5/8” ODF 1125, 1127, 1143, 1659(R)
construction, see page 36 “M/V” flange 1119, 1121, 1193 (aluminum)

SPECIFICATIONS ELEMENT SIZE NO. 63, GASKET JOINT

TYPE 2 Blue figures are standard and will be @
a5 S ,‘_.;: ‘_g furnished unless otherwise specified. Flange Ring o Y [
<EsE s £ | €3
“(ZEE,EHEQQST pxemal | 2905 | 82 |, CONNECTIONS —INCHES | Size ODx D [ & |§Z
qug) izer o= 2 é |5 % E § ? g @) ODF Solder Flange Inches % = ®
'_ e
S n-- INLET OUTLET =
MVE-21 21
22 (V) MVE-26 2 718 or 1-1/8
407C (N) MVE-34 3
407A (V) MVE-42 42 7/8 or 1-1/8
134a (J) | wes ® g8 718 or 1-1/8
8 .
12 (F) MJE-20 20 é E’ 1-1/8
PR MJE-25 25 £Q z’v 9 7/8 or 1-1/8 1-3/8
409A (F) e ~ égg 10 or 1.75x125 | 8 9
- 7 -
404A (S) |z 2 2g° 7/8 or 1-1/8 1-5/8
502 (R) MISE-25 25 o
408A (R) MSE-30 30 o 7/8 or 1-1/8
MPE-15 15
507 (P) MPE-20 20 7/8 or 1-1/8
402A (L) MPE-25 25
MPE-30 30 7/8 or 1-1/8

(1) Standard External Equalizer Connection 1/4” SAE Flare. 1/4” ODF Solder connection available on request.
a0 FPT connections also available on request; 1/2” FPT - Part Number 360-000, 3/4” FPT - Part Number 360-001, 1” FPT - Part Number 362-000.
41 ODF Solder indicates a female connection on the valve of proper diameter to receive copper tubing of corresponding OD size. Thus, 7/8” ODF will receive 7/8” OD tubing.

SOLDER BUSHING A B

7/8 2.38 0.88 2.81
1-1/8, 1-3/8 2.75 0.94
1-5/8 3.22 1.22
| Rl | -
T A .
= &
— EERANT ~E™ ﬁﬁ ~B>
e ;
STANDARD CHARGES 2 | 134a | 304A | 507 E::;? Diameter |
4.94 L bl of Type X
C 0.88 OD x 6.00 "i Charge
Z & ZP Series 0.88 OD x 6.00 - 0.88 OD x 6.00 T Diaphragm
X 0.88 OD x 6.00 - 0.88 OD x 6.00 Case is
CP Series 0.75 OD x 4.00 | - 4.75
VGA 0.75 OD x 4.00 | -
<—A A—>
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TYPE

for Refrigerants 22-134a-404A-507 — ODF Solder-Flange Connections

Sporlan Type V valve is a cast bronze body, externally adjustable
valve available with either ODF solder or FPT flange connectior -

The thermostatic element is replaceable, and the inlet connection
a permanent 12 mesh strainer. This valve features a dual port s
balanced design, and it is designed for both air conditioning &
refrigeration applications. A synthetic seating surface provides ti¢
shut-off during system off periods. This valve provides great
capacities than the Type M. Flanges for the Type V valve are int
changeable with the Type M.

Refrigerant distributors that will mate directly to this valve dist-
ed below. Refer to Sporlan Bulletin 20-10 for additional appli-
cation information on this subject.

Outlet Connections

Distributors

1-3/8” ODF 1117, 1126, 1128, 1657(R)
1-5/8” ODF 1125, 1127, 1143, 1659(R) for complete details of
“M/V” flange 1119, 1121, 1193 (aluminum) construction, see page 36

SPECIFICATIONS ELEMENT SIZE NO. 63, GASKET JOINT

TYPE c o 2 Blue figures are standard and will be & )
a>_ 9 == furnished unless otherwise specified. . S |8
IESE a2 S Flange Ring <= €3
REFRIGERANT ZQanj 3= =2 Size OD x ID 5 |g2
(Sporlan Code) External (25X 55| £ |S& CONNECTIONS - Inches 2 O1Y x¢ s |26
Equalizer |23 E| 85 |S& @ ODF Solder Flange Inches =l
@ b= FS |5® k)
o = INLET OUTLET
VVE-52 52
22 (V)
407C (N) VVE-70 70
407A (V) VVE-100 100
134a (J) VJE-35 35 2w
12 (F) VJE-45 45 25 /
401A (X) S5 1-1/8
EST | 5 1-1/8
409A (F) VJE-55 55 So % or
SRS or 1308 1.75x1.25 9 10
VSE-38 38 ] "
404A (S) 286 [ 10 13/8 o
502 (R) VSE-50 50 .,g 3 -
oc
408A (R) VSE-70 70
VPE-38 38
507 (P) VPE-50 50
402A (L)
VPE-70 70
@ Standard External Equalizer Connection 1/4” SAE Flare. 1/4” ODF Solder connection
available on request.
FPT connections also available on request; 1/2” FPT - Part Number 360-000,
3/4” FPT - Part Number 360-001, 1” FPT - Part Number 362-000.
11 ODF Solder indicates a female connection on the valve of proper diameter to receive
copper tubing of corresponding OD size. Thus, 7/8” ODF will receive 7/8” OD tubing.
DIMENSIONS - Inches
SOLDER BUSHING A B
7/8 2.38 0.88
1-1/8, 1-3/8 275 | 0.94
1-5/8 3.22 1.22
BULB SIZES - Inches
REFRIGERANT
STANDARD CHARGES 2 | 134a | 204A | 507
C 0.88 OD x 6.00 .
78 7P Series | 0.88 OD x 6.00 = 0.88 OD x 6.00 Diameter of
Type X Charge
X 0.88 OD x 6.00 - 0.88 OD x 6.00 Diaphragm
CP Series 0.75 OD x 4.00 [ - Case is 4.75
VGA 0.75 OD x 4.00 | = A—>
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for Refrigerants 22-134a — ODF Solder-Flange Connections
Sporlan Type W valve is a cast bronze body, externally adjustabl
valve available with ODF solder flange connections. The thermosta-
tic element is replaceable, and the inlet connection has a permanen
12 mesh strainer. This valve features a dual port semi-balanced
design, and it is designed primarily for large capacity chillers. A
synthetic seating surface provides tight shut-off during system off
periods. This valve provides the largest capacities available for
flange connection TEVs.

Refrigerant distributors that will mate directly to this valve are list-
ed below. Refer to Sporlan Bulletin 20-10 for additional application
information on this subject.

Outlet Connections Distributors
for complete details of 1-3/8” ODF 1117, 1126, 1128, 1657(R)
construction, see page 36 1-5/8” ODF 1125, 1127, 1143, 1659(R)
SPECIFICATIONS ELEMENT SIZE NO.'s 63 and 7, GASKET JOINT
TYPE 2 Blue figures are standard and will be @
c o ® q q o a q
2L s = =g furnished unless otherwise specified. | Flange Ring | 3 | = 4
= = - c . - c
REFRIGERANT ZC g8 22 o= =2 SizeODxID| 5 |&a%
(Sporlan Code) EE;S:E::- g g % o E ; LE’ S S CONNECTIONS - Inches Inches 3 _E&'gv
@ 23-% g5 i » g < @2 ODF Solder Flange ® s & ko
el F2 - 2
(&) & INLET OUTLET
22 (V) WVE-135 135 a3 63
407C (N) 1-1/8 1-1/8
407A (V) WVE-180 180 G only 7 1-3/8 1-3/8
10 1-5/8 1-5/8 275x219 ] 10 | 11
134a (J) | weso 80 ) 63 or or
12 (F) 2-1/8 2-1/8
401A (X)
409A (F) WJE-110 110 G only 7
(1) Standard External Equalizer Connection 1/4” SAE Flare, 1/4” ODF Solder connection available on request.
2 ODF Solder indicates a female connection on the valve of proper diameter to receive copper tubing of
corresponding OD size. Thus, 1-1/8” ODF will receive 1-1/8” OD tubing.
13 Refer to Recommended Thermostatic Charges, Page 4.
a5 For 1-1/2” NPT connections, order flanges separately for MA42 solenoid eg P/N 933-1. The customer must
supply 5/8” diameter x 6” long bolts and 5/8” diameter nuts.
<«<— B >
«—3.38 —>
< A > —
A
! 1
E B
- y 11k L
2 e e ]0;75i L
A < C >
0.12
<—2.06 —> A K -
0.53 — Diameter Bolt Holes «——278—> AB f

DIMENSIONS - Inches

CONNECTIONS A B (& D E F
1-1/8 112 | 127 | 1.06 | 0.91 1.56 | 3.09
1-3/8 1.38 1.53 1.28 0.97 1.62 3.16 *Diameter of
1-5/8 162 | 1.78 | 150 | 1.09 | 1.75 | 3.28 Diaphragm
2-1/8 212 | 244 | 194 | 134 | 153 | 3.25 Case 3.62
for smallW
BULB SIZES - Inches and 4.75 for
ELEMENT | STANDARD REFRIGERANT large W
SIZE NO. | CHARGES 22 | 134a
C 0.88 OD x 6.00
Z & ZP Series | 0.88 OD x 6.00 -
63 X 0.88 OD x 6.00 -
CP Series 0.75 OD x 4.00
VGA 0.75 OD x 4.00 -
7 G 0.75 OD x 4.00 -
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for Refrigerant 717 Ammonia — FPT Flange Connections

Sporlan Type D valve is a gray cast iron body, externally adjustable
valve available with either FPT or socket weld flange connections.

The thermostatic element is replaceable, and all internal parts are
serviceable. An optional XD-074 (1/2” FPT) external inlet strai
may be ordered with this valve. This valve type provides the sr
est capacity TEVs for ammonia service. The nominal 1 and 2
Type D valves are identical with the exception of their dische
tubes. One of these valves can be converted to the other by exc
ing the discharge tubes. The nominal 10 and 15 ton Type D vi
are also identical with the exception of their discharge tubes,
may be converted to each other by exchanging discharge tube:

Refrigerant distributors that will mate directly to this valve are |
ed below. Refer to Sporlan Bulletin 20-10 for additional applical
information on this subject. Note: The discharge tubes must pe
removed when a refrigerant distributor is applied to the valves.

Refer to Sporlan

Catalog 717 for complete Outlet Connections Distributors
information on Sporlan’s . i
line of products for ammonia D” flange 1130, 1132‘. 1133, 1180 (aluminum) for complete details of
refrigeration systems. 1182 (aluminum) construction, see page 36

SPECIFICATIONS  ELEMENT SIZE NO. 23, GASKET JOINT

TYPE > . 8
5 23 | Blue figures are standard and will be &
P 8 o 8 s8 furnished unless otherwise specified. . S | =8
<SG Port 2Ea 3 s Flange Ring | & <2
memal | ¢l | 258 | S | 538 | §3 [E CONNECTIONS ~nches | S5 00X 10| 2 | £5
i <P E | Inches | 28 E o |SiF - Inches Inches 5
Faualizer | g rpr | 27 3 55 g > [5'% FPT Z |#2
< ] =
o (2]
E ° | NET [ oumer
DA-1 DAE-1 1 1116 1/32
DA-2 DAE-2 2 1/16 1116 5
DA5 DAE-5 5 7/64 5/64 czL 10 1/4, 3/8 or 1/2 112x075 | 8 | 9
DA-10 DAE-10 10 316 7/64 15
DA-15 DAE-15 15 316 5/32

13 Refer to Page 4 for Application Recommendations.
19 Socket weld connections available upon request.

BULB SIZES - Inches

CHARGES REFRIGERANT

2.75 717 - Ammonia
N C-Z-L 0.75 x 4.00
e - L

Compact combination of XD
Strainer — MA5A3 Solenoid
Valve — DA Thermostatic
Expansion Valve & 1130
Steel Distributor

Inlet Strainer
Screen
Assembly

1/16 Port
P/N 3777-000

7/64 & 3/16
Port
P/N 3777-001

<———506— > Types XD Strainer — '
DA Thermostatic Expansion
Valve & 1132
Steel Distributor
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for Refrigerant 717 — Ammonia — FPT Flange Connections
Sporlan Type A valve is a gray cast iron body, externally adjustable
valve with either FPT or socket weld flange connections. The ther-
mostatic element is replaceable. An optional 8004 (1/2” FPT) or
8006 (3/4” FPT) strainer may be ordered with this valve. This valve
provides the largest capacity TEVs for ammonia service.

The nominal 20 and 30 ton Type A valves are identical with the
exception of their discharge tubes. One of these valves can be con-
verted to the other by exchanging their discharge tubes. The nomi-
nal 75 and 100 ton Type A valves do not employ a discharge tube,
nor are their outlets tapped to receive one.

Refrigerant distributors that will mate directly to this valve are list-
ed below. Refer to Sporlan Bulletin 20-10 for additional application
information on this subject. Note that the discharge tube must be
removed from the nominal 20, 30, and 50 ton Type A valves when a
refrigerant distributor is applied.

Refer to Sporlan
Catalog 717 for complete
. L, information on Sporlan’s
for complete details of Outlet Connections Distributors line of products for ammonia

construction, see page 36 “A” flange 1138, 1185 (aluminum) refrigeration systems.

SPECIFICATIONS ELEMENT SIZE NO. 12, GASKET JOINT

TYPE 2 | Blue figures are standard and will be ¢
a>_ 6 ] % = furnished unless otherwise specified. . S |8
External 5% | Port 2E 9 o 5 — FlangeRing | & [
Internal | T |SXE8| Size | 5985 | €% [E£x| CONNECTIONS -inches | Siz2ODxID | & |82
Equalizer | Saualizer 2~ % | Inches | 255 gS |S: FPT Inches s (&3
1/8" FPT ko 2 s |5% = =
S |~ INET [ OUTLET =
AA-20 AAE-20 20 5/16 18
AA-30 AAE-30 30 5/16 5/32 ] 10 1/2, 3/4 or 1
AA-50 AAE-50 50 3/8 3/16 Only 15 1.75x125 | 10 | 11
AA-T5 AAE-75 75 3/8 - 3/ or 1
AA-100 | AAE-100 100 716 -

14 Socket weld connections available upon request.

BULB SIZES - Inches

REFRIGERANT
717 - Ammonia
L - Only 0.88 OD x 6.00

CHARGE

Inlet

Strainer | o &% U —
Screen | i F o

Assembly i}

P/N 1471-000 | “ |47

| 'i

|15 =]

| S A

l«——————— 538———————— >
<725 >

8004 Strainer — AA
Thermostatic Expansion
Valve & 1185 Aluminum
Distributor
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MATERIALS & DETAILS OF CONSTRUCTION

TYPE

Stainless Steel

VALVE PIN INLET
TYPE BODY SEAT PIN CARRIER PUSHROD(S) JOCI)I‘II:TS CONNECTIONS STRAINER
NI Tangular SAE Flare, Inlet Fitiing Removable
Steel Silver Soldered to Body S
Monel ee creen
RI o
SAE Flare Fittings Strainer
Silver Soldered to Body Removable
F Strainer
Screen
E F Machined Extended Copper Fittings Insert
Brass Bar Stainless Silver Soldered to Body Strainer
Q Brass Steel SAE Flare Fitings Siver
Soldered to Body Removable
Strainer
SQ Brass Screen
Extended Copper Fittings
E Silver Soldered to Body Insert
Q Strainer
G Stainless Knife SAE Flare, Integral Part of
Steel émerlﬂa"g Edge Brass Forged Body
qualized: )
EG Brass Triangular Metal Extended Copper Fittings Rgr;:gi\:il:le
Forging Stainless Steel to Silver Soldered to Body Screen
Monel Metal
C Externally SAE Flare, Integral Part of
Equalized: Brass Forged Body
Round Stainless —
S Steel Wrought Copper Fittings Coarse Mesh
Silver Soldered to Body Strainer Disc
B F SAE Flare Fittings
Silver Soldered to Body Removable
Strainer
S B F Brass Screen
E B F Extended Copper Fittings Insert
Silver Soldered to Body Strainer
Machined _
E BS Brass Bar
SMALL Brass Port
Machined :
O In Body V?ltr?\sg i',;:ggc Wrought Copper Fittings
1 oY Silver Soldered to Body
LARGE Seating Surface Knife Edge
O Stainless At Element Coarse
Steel and Bottom Mesh
. Cap Gasket Strainer
H Stainless At Seal Cap Disc
Steel Stainless B
rass
or Steel
M Brass
Solder-Flange,
V Bronze Pipe Flange
Casting Dual Port, Bronze Piston
Seats Machined |  With Synthetic —
W In Valve Body | Seating Surface
Gasket
D Stainless Steel Tungsten
o Carbide
Gray Iron Steel Alloy 50830 Tom Stainless Pipe Flange, Rgrtm::i\:]z;brle
Casting . on: Steel Socket Weld
A Stainless Tungsten Carbide Screen
Steel 50, 75, & 100 Ton:

NOTE: Materials and Construction specifications listed on this page may change without notice. Contact Sporlan Valve Company for current specifications on mate-
rials and other details of construction.



OEM TYPE THERMOSTATIC EXPANSION VALVES

In addition to the standard line of Thermostatic Expansion Valves listed in this bulletin, special valve types are also available to
fill manufacturers’ specific requirements. Listed below are examples of valves that are supplied for quantity orders.
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TYPICAL
v CONRECTION VALVE DESCRIPTION and APPLICATION REPLACEMENT
TEVs
BI/BBI Small brass body valve available with either angle style
or straight through connections. Type BI valves with
SAE straight through connections are normally supplied non-
Flare adjustable. The Type BBl is a Type Bl valve modified to RLG EG C. S
or incorporate balanced port construction. The thermostatic o T
ODF element is not replaceable on valves manufactured prior Q,3Q, EQ
Solder to 1994. Current models use a replaceable No. 43 ele-
ment. Typical applications: small capacity R-22 air condi-
tioning and heat pump systems.
Y997-BI S Type Bl valve modified to incorporate an internal check Rl G. EG.C. S
- . AE valve and bypass tube to allow for reverse flow with heat NN
it Flare pump applications. The valve is not adjustable. The ther- Q, SQ, EQ
or mostatic element is not replaceable on valves manufac- | Note: A check valve must
ODF tured prior to 1994. Current models use a replaceable | o installed around the
Solder No. 43 element. Typical applications: small capacity R-22 TEV to allow flow in the
g heat pump systems. reverse direction.
| Small brass body valve available with either angle style
SAE or straight through connections. Type | valves with
Flare straight through connections are normally supplied non-
adjustable. Current models use a replaceable No. 43 ele- Rl, G, EG, C, S,
or ment. This valve is available with the Rapid Pressure Q, SQ, EQ
ODF Balancer (RPB) feature for off-cycle pressure equaliza-
'! | Solder tion. Typical applications: small capacity R-22 air condi-
1 tioning and heat pump systems.
CBI/CEBI SAE Type BI/BBI valves modified to incorporate an internal Rl, G, EG, C, S,
Flare check valve to allow for reverse flow with heat pump Q. SQ EQ
applications. Type CBI/CBBI valves with straight through e
or connections are normally supplied non-adjustable. The | Note:Acheck valve must
ODF valve uses a replaceable No. 43 element. Typical appli- | Pe installed around the
Solder cations: small capacity R-22 heat pump systems. TEV to allow flow in the
reverse direction.
FB SAE Small brass body valve available only with straight
i . through connections and external adjustment. The ther-
- Flare mostatic element is not replaceable on valves manufac- Rl G EG.C.S
or tured prior to 1994. Current models use a replaceable S
ODF No. 43 element. Typical applications: small capacity air Q, SQ, EQ
Solder conditioning and refrigeration applications where an
L external adjustment is desired.
Brass body valve available with either angle style or
straight through connections. Angle style valve is avail-
SAE able only with SAE flare connections. Type X valves with
Flare straight through connections are normally supplied non- RL G EG. C. S
or adjustable. The thermostatic element is a replaceable type, NN
ODF size number 53. This valve is available with the Rapid Q 8Q, EQ
Solder Pressure Balancer (RPB) feature in certain nominal capac-
ities for off-cycle pressure equalization. Typical applica-
tions: R-22 air conditioning and heat pump systems.

FEATURES NOT INCLUDED IN THIS BULLETIN
Special features such as non-adjustable construction or similar modifications are also available for both standard and special
valves when ordered in reasonable quantities.
Automatic (constant pressure) expansion valves are also available on special order.
If you have a special valve application, contact your Sporlan Sales Engineer or Sporlan Valve Company, 206 Lange Drive,
Washington, Missouri 63090, 636-239-1111.
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P-H DIAGRAM — BLENDS

EXAMPLE

Bubble Point

Refrigeration
Cycle

DETAIN SUCTHON PRELSURE
ot bulk

Lines of Constant
Temperature

Dew Point

To determine superheat, use Dew Point values.
To determine subcooling, use Bubble Point values.

PRESSURE TEMPERATURE CHART

Temperature, °F
Yellow | Green | Blue | Pink | Sand | Orange | Green |LtBrown| Purple | Yellow | Purple | Teal | White
PSIG REFRIGERANT (Sporlan Code)
9000
MP39 HP80 HP62 | KLEA 60 FX-10 FX-56
12(F) | 22(V) | 134a()) | 401a(x) | 402A(L) | 404A(S) | 407A(V) 'ﬁk;&,‘j? 408A(R) | 409A(F) | 302(R) [ S07(P) | 717(A)
5* 38 56 31 32 67 -65 52 48 62 30 65 66 42
4 34 53 27 |28 64 -62 -49 45 58 27 61 63 39
3 31 50 24 |25 61 -59 -46 42 55 23 58 60 36
2* 28 47 21 22 58 56 -43 39 52 20 55 57 33
1 24 44 18 19 55 53 -41 36 49 17 52 55 30
0 22 41 15 |16 53 51 -38 34 47 -15 50 -52 28
1 -19 -39 A2 |13 -50 48 -36 31 44 -12 47 -50 26
2 -16 -36 A0 | -1 -48 46 -33 29 42 -9 45 -47 23
3 -14 -34 8 -9 -45 43 -31 27 39 7 42 -45 21
4 11 -32 5 -6 43 41 -29 24 37 -5 40 -43 19
5 -9 -30 3 4 41 39 27 22 35 2 -38 41 17
6 7 -28 - 2 39 37 -25 20 33 0 -36 -39 -15
7 -4 -6 1 0 37 35 -23 18 31 2 -34 -37 -13
8 2 -4 3 2 36 33 21 17 29 4 -32 -35 -12
9 0 22 5 4 34 32 -20 15 27 6 -30 -34 -10
10 2 -20 7 6 -32 -30 18 13 -26 8 -29 -32 -8
11 4 -19 8 8 -30 -28 -16 -12 -4 9 27 -30 7
12 5 -17 10 9 -29 -27 -15 -10 -22 11 -25 -29 -5
13 7 -15 12 | 11 27 -25 13 8 21 13 -24 27 -4
14 9 -14 13 | 13 -26 -23 12 7 -19 14 -22 -25 2
15 11 12 15 | 14 -24 22 -10 5 -18 16 20 -24 B
16 12 11 16 | 16 -23 -20 -9 -4 -16 18 19 -23 1
17 14 -9 18 |17 21 19 8 3 -15 19 18 21 2
18 16 -8 19 | 19 -20 18 6 -1 -13 21 -16 -20 3
19 17 -7 21 20 -19 16 5 0 -12 22 -15 -18 4
20 19 5 2 |2 17 -15 4 1 11 23 13 7 6
21 20 -4 24 | 23 16 -14 2 3 -9 25 -12 -16 7
22 21 -3 25 | 24 15 -12 -1 4 -8 26 11 -15 8
23 23 - 2% | 25 14 -1 0 5 7 27 -9 -13 9
24 24 0 27 | 27 12 -10 1 6 5 29 -8 -12 10
2% 26 1 29 | 28 11 -9 2 8 4 30 7 11 11
26 27 2 30 299 wm|10 w| 8 w 4 w 9 w S w| 31 w -6 -10 13
27 28 4 31 3 |9 |6 |5 c|10 ]2 S| c -5 -9 14
28 30 5 2 [2 3|18 F|s5 3|6 2|11 F|1 53 3 3 -8 15
29 31 6 B |3 |7 |4 57 012 5o 3 2 -6 16
m m m m m m m
30 32 7 % |3 5|6 w|3 w8 v 1B w| 1 w|[3% o - 5 17
31 33 8 % |3 o|l5 ol2 o]l 9 o|14 of 3 ofs7 o 0 -4 18
32 34 9 37 |3 Z|4 Z|[1 Z|10 =15 Z| 4 =38 = 1 -3 19
33 36 10 38 7 T2 F)1o 7|11 Tl 7|5 T]s T 2 2 20
34 37 11 39 38 ; - ; 1 ; 12 ; 17 ; 6 ; 40 ; 3 - 21
35 38 12 40 |39 0 2 13 18 7 41 4 0 22
36 39 13 41 40 30| 0 3 14 19 8 42 5 1 22
37 40 14 2 |4 31| 1 4 15 20 9 44 6 2 23
38 41 15 43 |43 32| 2 5 16 21 10 45 30 7 3 24
39 42 16 44 |44 33| 3 6 17 22 11 46 31 8 4 25

*Inches mercury below one atmosphere
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PRESSURE TEMPERATURE CHART

Temperature, °F

Yellow | Green | Blue | Pink | Sand | Orange | Green |Lt.Brown| Purple | Yellow | Purple | Teal | White

PSIG REFRIGERANT (Sporlan Code)
9000
MP39 HP80 HP62 | KLEA 60 FX-10 FX-56

12(F) | 22(V) | 134a(J) | 401(x) | 402A(L) | 404A(S) | 407A(V) 'ﬁ'a%‘(ﬁf 408A(R) | 409A(F) | 302(R) | 507(P) | 717(A)
40 43 17 45 | 44 34| 4 7 18 23 12 47 2 9 5 26
42 45 19 47 | 46 36| 6 9 19 25 13 48 3| 11 6 28
4 47 21 49 |48 38| 8 10 21 2% 15 50 36| 13 8 29
46 49 23 51 | 50 40 10 12 23 B ol 17 o 8| 15 10 31
48 51 24 52 a2 | 11 14 2 = G- 39| 16 12 32
50 53 26 54 |13 16 2% 31 w|20 w f a1 18 13 34
52 55 28 56 f 45| 14 7 18 8 L2 Dfe s 2 15 35
54 57 29 57 | = 47] 16 19 2|20 Ef3 |24 5|2 5] 2 16 37
56 59 31 59 | Z 49 18 20 (3 |3 ofl2B o|Q 46| 23 18 38
58 60 32 60 | S 50|19 2 Tl Ty Z|27 = S _ )] o 19 40
60 62 34 62 |z 52|20 @[22 TlTa T T 1@ 0| 2 21 41
62 64 3 6 |@ |2 S| 3| I|4 + 30 ; Q 5| 2 22 42
64 65 37 65 (O 55|28 w|26 =|3%6 =|4 31 53| 29 24 44
66 67 38 66 s6|25 Tl2z S| S|4 32|32 32 54 30 25 45
68 68 40 68 58|26 |29 * 39 * 4 33|34 33 5| 32 27 46
70 70 41 69 5027 ©7130 40 46 34|35 a4 57| 33 28 47
72 7 42 71 6120 Z |32 a1|41 31|47 36|37 36 58| 34 29 49
74 73 44 72 62 | 30 33 32(43 32|48 37|38 37 60| 36 30 50
76 74 45 73 64 | 31 { 34 33|44 34|49 38|39 38 61| a7 32 51
78 76 46 75 65 | 32 35 34|45 35[51 39|40 40 63 38 33 52
80 77 47 76 66| 3¢ 31|37 36|46 36 4|42 4 64 40 34 53
85 81 51 79 69| 37 34|40 39|49 39 a4 | 45 44 67| 43 37 56
90 84 53 82 73| 40 37|42 42|52 f 46| 48 47 70| 46 40 59
95 87 56 85 76| 42 40|45 aa 45| = 49|50 50 73| 49 43 61
100 90 59 88 78| 45 43|48 47 7012 52 52 76| 51 46 64
105 9 62 90 81| 48 45|51 50 f 502 5 55 79 54 48 66
110 9 64 93 84| 50 48 s2le sz 57 f 57 82| 57 51 68
115 99 67 9% 87 50 5502 s55|@m 59| 60 84| 59 53 7
120 102 69 98 89 53 f 57019 s7[e ez 62 87| 62 56 73
125 104 72 100 92 f 55|y 59[ 3 60 64| 65 89| 64 58 75
130 107 74 103 WUle [2 62w 6 6= 67 2| 67 60 77
135 109 76 105 %[Z 6|0 e|O 64 69| @ 69 9| 69 62 79
140 112 78 107 9|9 62 66 66 7nla 7 9% | 71 64 81
145 114 81 109 101 5 64 = 68 68 73 73 9| 73 67 83
150 117 83 112 03| 3 66|a 70 70 75 76 101 75 69 85
155 119 85 114 105] O " 68 72 72 77 78 103 77 71 86
160 121 87 116 108 70 74 74 79 80 105 80 73 88
165 123 89 118 110 72 76 76 81 81 107 82 74 90
170 126 91 120 112 74 78 78 82 83 100 83 76 92
175 128 92 121 114 75 80 80 84 85 11| 85 78 93
180 130 9% 123 116 77 82 81 86 87 13| 87 80 95
185 132 9 125 117 79 83 83 88 89 15[ 89 82 9
190 134 98 127 119 81 85 85 90 91 17| o 83 98
195 136 100 129 121 82 87 87 91 92 19| 93 85 99
200 138 101 130 123 84 88 88 93 9% 121 95 87 101
205 140 103 132 125 86 90 90 95 9% 23] 9% 88 102
210 141 105 134 126 87 92 91 9 97 124 o8 90 104
220 145 108 137 130 91 95 94 99 100 128 [ 101 93 107
230 149 111 140 133 9% 98 97 102 104 131 104 9 110
240 152 114 143 136 o7 101 100 105 106 134 108 99 112
250 155 117 146 139 99 104 103 108 109 [Ed IEEE 102 115
260 159 120 149 143 102 107 106 111 112 141 114 105 117
275 163 124 153 147 106 111 110 115 116 145 118 109 121
290 168 128 157 151 110 115 114 119 120 149 [ 122 112 124
305 172 132 161 155 114 118 117 123 124 153 [ 126 116 128
320 176 136 165 159 118 122 121 126 128 157 [ 130 120 131
335 181 139 169 163 121 125 124 130 131 161 133 123 134
350 184 143 172 167 124 129 128 133 135 165 [ 137 126 137
365 188 146 176 170 128 132 131 137 138 169 [ 141 129 140

*Inches mercury below one atmosphere
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DESCRIPTION

The Type Y1037 Temperature Re-
sponsive Expansion Valve (TREV)
was developed in response to the
refrigeration industry's move to
R-22 asarefrigerant for medium and
low temperature refrigeration. Since
R-22 refrigeration systems runhigher
compressor discharge temperatures

Y1037

Temperature Responsive Expansion Valve

DONOT
REMOVE
ELEMENT

—.

Bulletin 10-10-2
February 1994

than comparable R-12 and R-502 systems, a need has
developed for an expansion valve which will prevent
excessive discharge temperatures from occurring on

these systems.

The Y1037 TREV solves this problem by modulating
refrigerant flow in response to bulb temperature only.

SPECIFICATIONS & OPERATION

The Y1037 TREV uses the Type F body and a thermo-
staticelement consisting of asensing bulb and a bellows
assembly similar to the direct acting ORI and CRO
pressure regulating valves. The element is charged
with a hydraulic fluid which expands as its tempera-

ture increases.

The Y1037 TREV modulates the flow of refrigerant in
response to bulb temperature only. The valve does not
have an equalizer connection, and is not influenced by

pressure.

INSTALLATION AND SERVICE

When brazing solder type connections, it
isrecommended thatawet rag, chill block,
or some other means be used to prevent
excessive heating of the valve body.

Internal parts Kkits or replacement thermostatic ele-

ments will not be available for the Y1037 TREV. The
valve, however, may be disassembled for inspection
and cleaning when necessary. Do not remove element.

Y1037 QUICK SELECTION CHART*

Nominal Valve Capacity - Tons

EVAPORATOR TEMPERATURE (°F)

COMPRESSOR -40

-20

HP SUCTION VAPOR TEMPERATURE ENTERING COMPRESSOR (°F)

Selection based on R22, 100°F liquid and 10°F bulb temperature change
*For selections at conditions other than listed above see reverse side.

TYPICAL DESIGNATION

Y1037-FV-1-230°

3/8 ODF x 3/8 ODF



Page 2 - Bulletin 10-10-2

CAPACITY RATINGS AND SELECTION
PROCEDURES

Ratings for R-22 are listed below. Ratings are in tons of
refrigeration, and they are based on 100°F liquid refrig-
erantentering the valve, and an opening bulb tempera-
ture change of 10°F.

EVAPORATOR TEMPERATURE - O°F to - 40°F
PRESSURE DROP - psi 5] 125 | 150 | 175 | 200 | 225 | 250
13 | 0.25] 027|030 0.32] 0.34] 0.35
12 | 0.35] 0.39| 0.42] 0.44 | 0.47] 0.50
NOMINAL 1 |056|062|067]0.71]0.760.80
cAPACITY |1-1/2] 0.88]0.97| 1.04| 1.12[ 1.18] 1.25
(tons) 2 | 123 135|146|156] 165|174
3 |176] 1.93]208]2.23]2.36] 2.49
5 |274|301]325|347]368]|388

LIQUID TEMPERATURE CORRECTION FACTORS

TEMP (0°F) 0° 20° 40° 60° 80° 100° 120°
FACTOR 1.56 1.45 1.34 1.23 1.12 1.00 0.88

The valve's setting is the bulb temperature at which the
valve will begin to open. Rated valve capacity occurs at
10°F above the bulb temperature at which the valve
begins to open. The ambient temperature in which the
valve operates may have a small influence on the
valve's opening point.

Selection Example:
R-22, 2 tons
Condensing temp: 110°F
Liquid temp: 110°F
Evaporator temp: - 20°F

At these operating conditions, a suction vapor tempera-
ture of 40°F (60°F superheat) is expected, and a maxi-
mum temperature of 240°F at the TREV bulb is desired.

DIMENSIONS

Minimum distance
before bending cap
tube Is 1* from top
of element

Capacity required from the TREV may be determined
from the chart shown below. This chart lists the per-
centage of system capacity to maintain a 240°F bulb
temperature given evaporator temperature and ex-
pected suction vapor temperature.

Evaporator Suction Vapor Temperature (°F)
Temperature

(°F) -20 0 20 40 65

- 20 0 0 3 8 14

- 40 2 7 12 17 23

Values assume:
110°F condensing temperature
discharge temp = isentropic compression + 80°F
TREV bulb temp = isentropic compression + 30°F

In this case, 8 percent of the system capacity is required,
or 2 x 0.08 = 0.16 tons.

Pressure drop across TREV:

Condensing pressure (PSig) .........eeeeennnn. 226
Evaporator pressure (pPSig) ......cccevvvvnneennn 10
216 psi

Liquid correction factor: 0.94

% =0.17 tons corrected to 100°F liquid

Y1037-FV-1/3 = 0.33 tons at 216 psi

% loading = % = .52 or 52%

The actual TREV bulb temperature can be estimated as
follows: 10°F x 0.52 = 5.2°F, or approximately 5°F.
Therefore, a 240°F valve setting would control at ap-
proximately: 240°F + 5°F = 245°F. The control tempera-
ture may actually be slightly higher due to cooling
effects of ambient temperature on the valve body. As a
result, actual tests must be performed to verify the
valve controls at the desired bulb temperature.

FITTING DIMENSIONS

SIZE
(Inches) A B C D
3/8 SAE 1.69 1.61 - -
1/2 SAE - 1.80 B _
3/8 ODF .
Extended 2.42 2.56 |.3775/.3805]| .31 Min.

1.78

1.37
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Thermostatic Expansion Valve

Nm— The Sporlan Type EMC ther-

:___ g4 mostatic expansion valve
S ¥S (TEV) is a patented two port
P — i . valve designed to perform ef-
I | | || fectively over the range of load
| = | conditions inherent with most
Al refrigeration systems.
-

On any refrigerated fixture,
e.g., display case, freezer,
walk-in cooler, the load on the
evaporator will be greatest
during a startup, following a defrost, or when warm
product is being added to the fixture. The refrigera-
tion system must then operate in a ‘pulldown’ mode
until the fixture reaches its design temperature. Once
design temperature has been reached, the evaporator
will be at its minimum load condition, i.e., its ‘holding’
load. A typical load profile for a refrigerated fixture is
shown in Figure 1 below.

U.S. Patent Numbers
5,277,364 and 5,232,015

LOAD PROFILE Figure 1

Maximum Load

LOAD

Holding Load

o

TIME

Maximum pulldown load can be as high as 2 to 3 times
greater than the holding load. As a result, consider-
ation must be given to the pulldown load when sizing
a TEV. For many refrigerated fixtures, the desired
pulldown time is typically less than one hour. To mini-
mize this time, the TEV must be oversized somewhat
with respect to the holding load, or the valve will starve
the coil during pulldown. But the more oversized the
valve, the less capable the valve becomes operating at
the low load conditions, particularly when variations
in condensing pressure from summertime to winter-
time operation are considered.

The Type EMC valve solves this problem by providing
two independent capacities: a large port for pulldown
loads and a smaller port to control holding loads. See
Figure 2. During holding load operation, the large ca-
pacity port remains closed and the valve regulates with
the small capacity port in the same manner as a con-
ventional TEV. During pulldown, the valve diaphragm

with ODF Solder or SAE Flare Connections
for Refrigerants 12, 22, 134a, 404A, 502 & 507

moves far enough in the opening direction to contact
the top of the sliding piston, opening the large capac-
ity port. With the large capacity port opened, valve
capacity is effectively doubled. This design allows the
Type EMC valve to be sized based on the holding load
without concern for the pulldown load.

Figure 2 Q [ (’ Spring
Pushrod - .
> Places Sliding Piston
|
L1 |
y
Pulldown Load
Flow Path
[OClosed Open [0
Holding Load

Flow Path
[(0Open] \

The Type EMC valve is available with a resealable
bleed feature. The purpose of this bleed is to allow the
valve to operate with a flatter flow rate versus super-
heat curve. See Figure 3. The flatter flow rate curve
allows the valve to respond to changes in superheat in
a more stable manner.

A

TEV FLOW CURVES

QO
of
‘(\0\)"%\e
W

FLOW RATE

Figure 3

-
SUPERHEAT
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Figure 4

NS .7
/,Iﬁ%?-'}i//
Pushrod %Q\%f SN2
2 Places %§\§\\\\‘- Sliding Piston

Figure 4 shows the bleed port which opens as the valve
begins to operate. As the stroke of the bleed port is
reached, the small capacity port begins to open. At
this point, the valve regulates in the same manner as
a conventional TEV. During pulldown, all three ports
will be open.

The resealable bleed is suggested for all medium tem-
perature (above 0° F evaporator) applications, provided
the flow through the bleed does not represent more
than approximately 70 percent of the holding load re-
quirements. See valve selection examples.

On low temperature (below 0° F evaporator) applica-
tions, the resealable bleed does not have as signifi-
cant an influence on valve performance. As a result,
the non-bleed style valve is recommended.

Selection examples:

R-22
Evaporator temperature ..........cccocceeeeiiveeennineennn —20°F
Condenser temperature (maximum) ............. 110°F

(minimum) ................ 70°F

Pulldown Load Flow Path Closed
Bleed Flow Path Open
Holding Load Flow Path Closed

| NORMAL OPERATION

<| T Pulldown Load Flow Path Closed
Bleed Flow Path Open
Holding Load Flow Path Open

PULLDOWN MODE

Pulldown Load Flow Path Open
Bleed Flow Path Open
Holding Load Flow Path Open

Liquid temperature (entering TEV) .....cccoccevvennnnee. 60°F
Evap coll rating or holding load ....3000 Btu/hr (0.25 ton)
Available pressure drop across TEV: max min
Condensing pressure (psig) 226 122
Evaporator pressure (psig) -10 -10

216 112

High side pressure loss (psi) -7 -7
Distributor and tubes loss (psi) -35 -35

174 70

Refrigerant liquid correction factor: 1.23

The EMCE-10-VZ valve has the following ratings and
percentage loadings at minimum and maximum con-
densing pressures:

PRgggl;RE RATING PERCENTAGE
. (tons) LOADING
(psi)
_ 0.25/0.31=081
70% 0.25x1.23=0.31 or 81%
_ 0.25/0.48 =0.52
174 0.39x1.23=0.48 or 52%
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R-404A The EMC-20-JC valve has the following ratings and
Evaporator temperature 20°F percentage loadings at minimum and maximum con-
Condenser temperature (maximum) ..........cc.ccccee.n. 110°F densing pressures:

(Minimum) ..., 70°F
Liquid tgmpgrature (entgring TEV) i 60°F PR[E)ggl;RE BLEED % LOAD HANDLED
Evap coil rating or holding load .. 12,000 Btu/hr (1.00 ton) e (tons) BY BLEED
Available pressure drop across TEV: max min — —
Condensing pressure (psig) 273 150 46™ (039 020)x1.29=| 0.26/0.50 =0.52
_ 0.26 or 52%
Evaporator pressure (psig) -56 -56
— (0.63 0.31)x1.29=| 0.41/0.50=0.82
217 94 121 041 or 82%
High side pressure loss (psi) -7 -7 : 2
Distributor and tubes loss (psi) -35 -35
175 52 PRESS e BLEED % LOAD HANDLED
. (tons) BY BLEED
Refrigerant liquid correction factor: 1.40 (psi)
46 (039 0.20)x1.29=| 0.26/0.50=0.52
The EMCE-22-SC valve has the following ratings and 2.2 ar 52
. as g ratings and 063 031)x1.29=| 0.41/0.50=0.82
percentage loadings at minimum and maximum con 121 0.41 8201
densing pressures: i oresx
Since 82% of the load will be handled by the resealable
PRESSURE bleed at the maximum condenser temperature condition,
DROP RATING PERCENTAGE it would be safer to choose a valve without the resealable
(psi) (tons) LOADING bleed. The EMC-11-JC has the following ratings:
1.00/1.05=0.95
52* 0.75 x 1.40 = 1.05 or 9506 PRESSIRE RATING PERCENTAGE
. (tons) LOADING
(psi)
= _ 0.50/0.61 =0.82
175 | 138x140=1903| LOO/LB=052 46* | 047x129=061 or 82%
_ 0.50/0.99 =0.51
121 0.77 x 1.29 = 0.99 or 51%
PRESSURE
DROP BLEED % LOAD HANDLED * Ratings at these pressure drops can be determined by extrapolating
(psi) (tons) BY BLEED ratings published in the rating tables or by using the Sporlan Selection
program.
5o (0.75—0.55)x 1.40 = | 0.28/1.00 = 0.28
0.28 or 28% VALVE NOMENCLATURE:
(1.38 —1.02) x 1.40 = 0.50/1.00 =0.50 - -
175 0.50 or 50% EMCE-10-5 —Cl:—
Thermostatic Charge
Bleed capa_lcity can be calculated by s_ubtrac_ting t_he Refrigerant Code
valve’s rating without the bleed from its rating with
the bleed. In the above case, the EMCE-12-SC rating Port Code (0, 1,2 or 3)
was subtracted from the EMCE-22-SC rating. 1= No Bleed, 2= Resealable Bleed
External Equalizer Omit if Internally Equalized
R-134a Valve Type
Evaporator temperature PSPPI 20°F Extended ODF Connections Omit for SAE Flare Connections
Condenser temperature (maximum) ..........cc.ccccce... 110°F
(MinimumM) ... 70°F REFRIGERANT LETTER & COLOR CODES
Liquid temperature (entering TEV) ....ccccceevevviivnnnennn. 60°F
Evap coil rating or holding load.... 6,000 Btu/hr (0.50 ton) SvC SvC
REFRIGERANT | | ETTER CODE | COLOR CODE
Available pressure drop across TEV: max min 1 = Yellow
Condensing pressure (psig) 146 71
Evaporator pressure (psig) -18 -18 22 v Green
m 134a J Sky Blue
High side pressure loss (psi) -7 -7 401A (MP39) X C_oral (Pink)
Distributor and tubes loss (psi) -0 -0 402A (HP80) L Light Brown
121—46 404A (HP62) S Orange
502 R Violet
Refrigerant liquid correction factor: 1.29 507 (AZ-50) P Teal (Green-Blue)
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SPECIFICATIONS Element Size No. 53, Knife Edge Joint

Type Nominal Connections
Capacity Thermostatic Standard (inches) 0 Net |Shipping
Refri t No Bleed With Bleed Port (tons of ch Tubing | ODF Solder Weiaht | Weiaht
elrigeran 0 blee : ee Code | refrigeration) arges Length |or SAE Flare eg ey
Available (Ibs) (Ibs)
Internal | External | Internal | External No With (feet) nlet |outlet
Equalizer| Equalizer |Equalizer| Equalizer Bleed | Bleed 0
EMC-10-F | EMCE-10-F | EMC-20-F|[EMCE-20-F O 0.19 0.39
12 EMC-11-F | EMCE-11-F EMC-21-F|[EMCE-21-F 1 0.47 0.67 cz
EMC-12-F | EMCE-12-F | EMC-22-F [ EMCE-22-F 2 0.74 1.00 '
EMC-13-F | EMCE-13-F | EMC-23-F|[EMCE-23-F 3 1.02 141
EMC-10-V| EMCE-10-V|EMC-20-VIEMCE-20-V, 0 0.32 0.64
22 EMC-11-V| EMCE-11-V|EMC-21-VIEMCE-21-V| 1 0.79 111 cz
EMC-12-V| EMCE-12-V|EMC-22-V[EMCE-22-V, 2 1.22 1.67 '
EMC-13-V| EMCE-13-V|EMC-23-V[EMCE-23-V, 3 1.69 2.34
EMC-10-J | EMCE-10-J| EMC-20-J|EMCE-20-J] O 0.23 0.46
134a EMC-11-J| EMCE-11-J| EMC-21-J|[EMCE-21-J] 1 0.57 0.80 c
EMC-12-J| EMCE-12-J| EMC-22-J| EMCE-22-J] 2 0.89 1.20
EMC-13-J| EMCE-13-J| EMC-23-J|EMCE-23-J] 3 122 1.69 5 38 12 2 3
EMC-10-S| EMCE-10-S|EMC-20-SIEMCE-20-S 0 0.21 0.43
404A EMC-11-S| EMCE-11-S|[EMC-21-S[EMCE-21-§ 1 0.52 0.73 cz
EMC-12-S| EMCE-12-S| EMC-22-S|[EMCE-22-§ 2 0.81 111 '
EMC-13-S| EMCE-13-S|[EMC-23-SIEMCE-23-S 3 112 155
EMC-10-R| EMCE-10-R|EMC-20-R[EMCE-20-R 0 0.21 0.42
502 EMC-11-R| EMCE-11-R|[ EMC-21-R EMCE-21-R 1 0.51 0.72 cz
EMC-12-R| EMCE-12-R| EMC-22-R EMCE-22-R 2 0.80 1.08 '
EMC-13-R| EMCE-13-R|[EMC-23-R EMCE-23-R 3 1.10 151
EMC-10-P| EMCE-10-P|EMC-20-P[EMCE-20-P 0O 0.21 0.42
507 EMC-11-P| EMCE-11-P|EMC-21-P|[EMCE-21-P 1 0.51 0.72 cz
EMC-12-P| EMCE-12-P|EMC-22-P[EMCE-22-P 2 0.79 1.08 '
EMC-13-P| EMCE-13-P|EMC-23-P[EMCE-23-P 3 1.10 151
Contact Sporlan Valve Company for application information not shown on this specification sheet.
00 The “MOP” charge is not recommended as it may limit the opening of the pulldown port.
0 To specify SAE flare connection, omit the “E” prefix from the valve model number, e.g., MCE-10-SC.
SAE | 2.31 | ODF ' 2.31 | _
FLARE ‘ S SOLDER NS
y lw.ﬁgmzmyy 7 fﬁg?%%zp
N Replaceable N
1.68 Strainer \ 1.68
(100 mesh) 2
PIN 3427-000 [¥Z24 L
1.44 1.80
3.06 3.06

STANDARD
CHARGES

BULB SIZES -

Inches
REFRIGERANT

12

404A,

22 502, 507

134a

0.50 OD x 3.50

0.38 OD x 4.50

0.50 OD x 3.50

Top View

2.30

) 1/4" ODF External
| /_ Equalizer Connection

1.33 ODF Solder
1.25 SAE Flare

¥

)
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CAPACITIES FORTYPE EMC THERMOSTATIC EXPANSION VALVE

EVAPORATOR TEMPERATURE (°F)
PORT 40° H 20° I 0°
Q' CODE PRESSURE DROP ACROSS VALVE (PSI)
— 40 60 8o | 100 | 120 | 140 | e0 80 | 100 | 120 | 140 | 160 | 60" f T80 | 100 JTa20 | 140 | 160
= 10 0.16 | 0.19 [ 0.22 | 0.25 [ 0.27 | 0.30 | 0.19 | 0.21 | 0.24 [ 0.26 | 0.26 | 0.30 | 0'18 | l0udo | 0.23 T 0.25 | 0.27 | 0.20
© 11 0.39 | 0.47 [ 0.55 | 0.61 | 0.67 | 0.73 | 0.45 | 0.53 | 0.50 | 0.64 | 0.64 | 0.74 | 0.43 | l0.80 | 0.56 | 0.61 | 086 ] 0.71
o 12 0.60 | 0.74 | 1.85 | 0.95 [ 1.04 [ 1.23 ] 0.70 [ 0.81 ] 0.901 [ 1.00 [ 1.00 | 1.15 | 0.68 [ lo.7s | 0.88 | 0.06 |04 | 1.11
o BEE 0.83 | 1.02 | 1.18 | 1.32 [ 1.44 | 1.56 | 0.97 [ 1.13 | 1.26 [ 1.38 | 1.38 | 1.50 | 0.0 |Jnds | 1.21 | 138 1,43 | 1.53
—
D 20 032 | 0.39 [ 0.45 [ 0.50 [ 0.55 | 0.59 [ 0.37 | 0.43 | 0.48 | 0.52 | 0.52 | 0.61 | 0.35.]0.42 ] 0.46 J 0.50. ] 0.54 ] 0.58
(n'd 21 0.55 | 0.67 | 1.78 | 0.87 [ 0.95 | 1.03 | 0.64 | 0.74 | 0.83 [ 0.901 | 0.901 | 1.05 | 061 | 071 | 0.70 086 | 0.93 | 1.00
22 0.82 | 1.00 [ 1.16 | 1.20 [ 1.42 | 1.53 | 0.96 | 1.11] 1.24 [ 1.36 | 1.36 | 1.57 | 0.902 | 1.06 [ 1.18 | 1.20 | 1.40 | 1.49
23 1.15 [ 1.41 | 1.63 | 1.82 | 1.00 | 2.5 | 1.35 | 1.56 | 1.74 | 1.01 | 1.01 | 2.20 | 1.28 [ 1.48 | 1.66 | 1.82 [ 1.96 | 2.10
EVAPORATOR TEMPERATURE (°F)
40° | 20° 0°
bORT PRESSURE DROP ACROSS VALVE (PSI)
cope | 75 | 100 | 125 | 150 | 175 | 200 | 75 | 100 | 125 | 150 | 175 | 200 | 75 | 100 | 125 | 150 | 175 | 200
10 0.28 | 0.32 [ 0.36 | 0.39 [ 0.43 [ 0.45 | 0.27 | 0.31 | 0.35 | 0.38 | 0.41 | 0.44 | 0.26 | 0.30 | 0.34 | 0.37 [ 0.40 | 0.43
11 0.68 | 0.79 [ 0.88 | 0.97 | 1.04 | 1.12 | 0.67 | 0.77 | 0.86 | 0.94 | 1.02 | 1.00 | 0.65 [ 0.75 | 0.84 | 0.92 | 0.99 | 1.06
12 1.06 | 1.22 | 1.37 | 1.50 | 1.62 | 1.73 | 1.04 | 1.20 | 1.34 | 1.47 | 150 | 160 ] 1.01 ]| 1.16 [ 1.30 | 1.43 | 1.54 | 1.65
13 1.46 | 1.69 | 1.80 | 2.07 | 2.24 | 2.39 | 1.43 | 1.65 | 1.84 | 2.02 | 2.18 [ 2.33 | 1.30 | 1.61 [ 1.80 | 1.07 | 2.13 | 2.27
g 20 0.56 | 0.64 | 0.72 | 0.79 | 0.85 | 0.91 | 0.54 | 0.63 | 0.70 | 0.77 | 0.83 | 0.89 | 0.53 | 0.61 | 0.68 | 0.75 | 0.81 | 0.86
- 21 096 | 111 | 124 [ 136 [ 1.47 [ 157 [ 003 | 108 | 1.21 | 1.32 | 1.43 | 1.53 | 000 2080} 1.18 | 289 | 208, | 1.49
c 22 1.44 | 1.67 | 1.86 | 2.04 | 2.20 | 2.36 | 1.41 | 1.62 | 1.82 | 1,00 | 2.15 | 2.30 | £i37 | 1.58[ .77 [[1l0a | 2.09 | 2.24
9 23 2.02 | 2.34 | 2.61 ] 2.86 | 3.00 [ 3.31 ]| 1.07 | 2.28 | 2.55 | 2.70 | 3,01 [ 322 | 101 | 201 ] 247 | 271 [ 2,02 ] 3.13
(<) EVAPORATOR TEMPERATURE (°F)
9 PORT -10° H -20° -40°
el CODE PRESSURE DROP ACROSS VALVE (PSI)
) 100 | 125 | 150 | 175 | 200 | 225 | 125 | 150 | 175 | 200 | 225 | 250 | 145 | 150 | 175 |00 | 225 | 250
a4 10 0.30 [ 0.34 [ 0.37 [ 0.40 [ 0.42 [ 0.45 | 0.33 [ 0.36 [ 0.39 | 0.42 | 0.44 | 0.47 | 0.320|mmossmlmorzs (| 0r4om|morasmis 0.45
11 0.74 | 0.82 | 0.90 | 0.97 [ 1.04 | 1.10 | 0.81 | 0.80 | 0.96 | 1.02 | 1.00 | 1.14 |'0.78 | 0.86 | 0.92 | 0.99 | 1.05 | 1.10
12 1.15 [ 1.28 | 141 | 152 | 162 | 1.72 | 1.25 | 1.37 | 1.48 | 159 | 168 | 1.77 | 122 | 1.33 [ 1.44 | 154 | 163 | 1.72
13 1.58 | 1.77 | 1.94 | 2.00 [ 2.24 | 2.37 | 1.74 | 1,01 | 2.06 | 2.20 | 2.33 | 246 | 1.68 | 1.84 | 1.00 | 2.13 | 2.26 | 2.38
20 0.60 | 0.67 | 0.73 | 0.79 | 0.85 [ 0.90 | 0.66 | 0.72 | 0.78 | 0.83 | 0.88 | 0.93 | 0.64 | 0.70 | 0.75 | 0.81 [ 0.85 | 0.90
21 1.04 | 116 | 1.27 | 1.37 | 1.47 | 156 | 1.14 | 1.5 | 1.35 | 144 | 153 | 161 ] 110 | 121 [ 1.30 | 1.30 | 1.48 | 1.56
22 1.56 | 1.74 | 1.01 | 2.06 | 2.20 | 2.33 | 1.71 | 1.87 | 2.02 | 2.16 | 2.30 | 2.42 | 1.65 | 1.81 | 1.06 | 2.00 | 2.22 | 2.34
23 2.18 | 2.43 | 2.67 | 2.88 [ 3.08 | 3.26 | 2.30 | 2.62 | 2.83 | 3.03 [ 3.21 | 3.39 | 2.32 | 2.54 | 2.74 [ 203 | 3.11 | 3.28
EVAPORATOR TEMPERATURE (°F)
ol PORT 40° ” 20° 0°
< e PRESSURE DROP ACROSS VALVE (PSI)
Q 40 | 60 | 80 | 100 | 120 | 140 | 60 | 80f | noo | 1204] 120"} De0 | 60 | 80 | 100 | 120 | 140 | 160
— 10 0.19 | 0.23 | 0.27 | 0.30 | 0.33 | 0.36 | 0.22 |[0726] 0.20 | 0.8 0.34 | 0.86 | 0.21 |£0.24 | 0.27 | 0.30gw0.32 | 0.34
% 11 0.47 | 057 | 0.66 | 0.74 | 0.81 | 0.87 | 0.54 | 0.63[] ©.70 | 0.77 | 0.83 |0.89 | 0.52£] 0.60 | 0.67 Jf0.73 | 0:z9\| 0.85
— 12 073 | 0.89 [ 1.03 | 1.15 | 1.26 | 1.36 | 0.85 | 0.98] 1.10 | 1.20 | 80 |.1.39 | 080 | 0.98 | 1.04 | 1.14 | 1.28]| 1.31
% 13 1.00 | 122 | 141 | 158 | 1.73 | 1.87 | 1.17 | 135/ .51 | 1.66 | 1.79 | 991 | 411 | 1.28 | 1.44 j@@ 57 "1 70 | 1.82
=
D 20 0.38 | 0.46 | 0.54 | 0.60 | 0.66 | 0.71 | 0.44 |g0s5a'| 05Tl 0.63 [N0.68.40.72 | 0.42 | 0.49 | 0.54\] 0.60 4064 | 0.69
g 21 0.66 | 0.80 | 0.93 | 1.04 | 1.14 | 1.23 | 0.76 [0.88 | 0.99 | 1.08 | 1.17 | 1.25 | 0.73 | 0.84 | 0.904 | 1.03 | 1.12 | 1.19
22 0.98 | 1.20 | 1.39 | 1.56 | 1.70 | 1.84 | 1.15 | 1.33 | 1.49 [ 1.63 | 1.76 | 1.88 | 1.00 | 1.26 | 1.41| 1.55 | 1.67 | 1.78
23 1.38 | 1.69 | 1.95 | 2.18 | 2.38 [ 257 | 1.61 | 1.86 | 2.08 | 2.28 [ 2.46 | 2.63 | 1.53 | 1.77 | 1.98 [ 2.17 | 2.34 | 2.51
‘ REFRIGERANT LIQUID TEMPERATURE CORRECTION FACTORS
Refrigerant | , RefMgerant 1 oo | g0 [ 500 | 300 | 400 | 50° | 60° | 70° | 80° | 90° | 100°| 120°| 120°] 130°| 140° Example
Liquid Temp °F
12 1.60| 1.54| 1.48] 1.42] 1.36]| 1.30] 1.24| 1.18] 1.12| 1.06| 1.00| 0.94| 0.88] 0.82] 0.75 | Actual capacity of an
Correction E\?gggr-;tgrj \{gg’%gfgi
22 rrecion | 1.56| 1.51( 145 1.40] 1.3 1.29] 1.23[ 147 112| 1.06| 1.00| 0.94| 0.8 0.82 [ 0.76 | SrEerarns 60-E b
temperature =0.70 tons
134a 1.70] 1.63] 1.56] 1.49] 1.42| 1.36] 1.29| 1.21] 1.14] 1.07]| 1.00] 0.93] 0.85] 0.78| 0.71| x1.29=0.90tons.

These factors include corrections for liquid refrigerant density and net refrigerating effect and are based on an average evaporator temperature of 0°F.
However they may be used for any evaporator temperature from —40°F to 40°F since the variation in the actual factors across this range is insignificant.
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CAPACITIES FOR TYPE EMC THERMOSTATIC EXPANSION VALVE (continued)

EVAPORATOR TEMPERATURE ( F)
PORT 40° | 20° [ 0

CODE PRESSURE DROP ACROSS VALVE (PSI
75 100 125 150 175 200 75 100 125 150 175 200 75 100 125 150 175 200

10 0.18 | 0.21 | 0.24 | 0.26 | 0.28 | 0.30 | 0.17 | 0.20 | 0.23 | 0.25 | 0.27 | 0.28 | 0.16 | 0.19 | 0.21 | 0.23 | 0.25 | 0.27
11 0.45 | 052 | 0.58 | 0.64 | 0.69 | 0.74 | 0.43 | 0.49 | 0.55 | 0.61 | 0.65 | 0.70 | 0.40 | 0.46 | 0.52 | 0.57 | 0.62 | 0.66
12 0.70 | 0.81| 091 | 0.99 | 1.07 | 1.15 | 0.67 | 0.77 | 0.86 | 0.94 | 1.02 | 1.00 [ 063 | 0.72 | 0.81 | 0.80 | 0.96 | 1.02
13 097 | 112 | 1.25 | 1.37 | 1.48 | 1.50 | 0.92 | 1.06 | 1.19 | 1.30 | 1.41 | 150 [ 0.87 | 1.00 | 1.12 | 1.23 | 1.33 | 1.42

©

g 20 0.37 | 0.43 | 0.48 | 0.52 | 0.56 | 0.60 | 0.35 |£0.40 | 0.a5f] 0.40 |“0.53 | 0.57 | of33 || 0.38 | 0.42/] 0.46 | 0.50 | 0.54

< 21 0.64 | 0.73 | 0.82 | 0.90 | 0.97 | 1.04 | 0.60f] 0.70 | 0.78 | 0.85 | 0.92 | 0.98 [f0.57 || 0.65 | 0.72 | 0'80\| 0.87 | 0.93

4 22 0.96 1.11 1.24 1.35 1.46 1.56 001 1.05 1.17 1.28 1.38 1.48 0.85 0.99 1.40 1.21 1.30 1.39

c 23 134 | 155 | 1.73 | 1.80 | 2.05 | 210 | 427 | 146 | 1.68 | 1.79 | 1003 | 207 | 1.18| 138 | 484 | 1.69 | \1.82 | 1.05

E EVAPORATOR TEMPERATURE (/)

Q PORT -10° T -20° -40°

g) CODE PRESSURE DROP'AGROSSA/ALVE (PSI)

HG_J 100 | 125 | 150 | 175 | 200 | 225 | 125 | 180 | 175 [“200 " 225 | 250 | 125} 150 | 175 | 200 | 228M[ 250

04 10 0.18 | 0.21 | 0.22 | 0.24 | 0.26 | 0.28 | 0.20 | 0.22 | 0.23 | 0.25 | 0.27 | 0.28 [ 0.18 | 0.20 | 0.22 | 0.23 | 0.25 | 0.26
11 0.45 | 0.50 | 0.55 | 0.60 | 0.64 | 0.68 | 0.49 | 053 | 0.57 | 0.61| 0.65 | 0.69 | 0.45 | 0.40 | 053 | 057 | 0.60 | 0.64
12 0.70 | 0.78 | 0.86 | 0.93 | 0.99 | 1.05 | 0.76 | 0.83 | 0.80 | 0.96 | 1.01 | 1.07 [ 0.70 | 0.77 | 0.83 | 0.80 | 0.94 | 0.99
13 0.97 1.08 1.19 1.28 1.37 1.45 1.05 1.15 1.24 1.32 1.40 1.48 0.97 1.06 1.15 1.23 1.30 1.37
20 0.37 | 0.41| 0.45 | 0.48 | 0.52 | 0.55 | 0.40 | 0.43 | 0.47 | 0.50 | 0.53 | 0.56 | 0.37 | 0.40 | 0.43 | 0.46 | 0.49 | 0.52
21 0.63 | 0.71| 0.78 | 0.84 | 0.90 | 0.95 | 0.68 | 0.75 | 0.81 | 0.87 | 0.92 | 0.97 | 0.63 | 0.60 | 0.75 | 0.80 | 0.85 | 0.90
22 0.95 1.06 1.17 1.26 1.35 1.43 1.03 1.12 1.21 1.30 1.38 1.45 0.95 1.04 1.12 1.20 1.28 1.34
23 133 | 149 | 163 | 1.77 | 1.80 | 2.00 | 1.43 | 1.57 | 1.70 | 1.82 | 1.93 | 203 | 1.33 | 1.46 | 1.57 | 1.68 | 1.79 | 1.88

EVAPORATOR TEMPERATURE ( F)
PORT 40° 20° ] 0°

CODE PRESSURE DROP ACROSS VALVE (PSI)
75 | 100 | 125 | 150 [ 175 | 200 | 75 | 100 | 125 | 150 | 175 | 200 | 75 | 100 | 125 | 150 [ 175 | 200
10 0.18 | 0.21 | 0.23 | 0.26 | 0.28 | 0.29 [ 0.17 | 0.20 | 0.22 | 0.24 | 0.26 | 0.28 | 0.16 | 0.19 | 0.21 | 0.23 | 0.25 | 0.27
11 0.44 | 051 | 0.57 | 0.63 | 0.68 | 0.72 | 0.42 | 0.49 | 0.55 | 0.60 | 0.65 | 0.69 | 0.40 | 0.46 | 0.52 | 0.57 | 0.61 | 0.66
12 1.69 | 0.80 | 0.89 | 0.98 | 1.05 | 1.13 | 0.66 | 0.76 | 0.85 | 0.93 | 1.01| 1.07 | 0.62 | 0.72 | 0.81 | 0.88 | 0.95 | 1.02
13 0.95 | 1.10 | 1.23 | 1.34 | 145 | 155 [ 091 | 1.05| 1.17 | 1.28 | 1.38 | 1.48 | 0.86 | 0.99 | 1.11 | 1.22 | 1.32 | 1.41
(9|
o 20 0.36 | 042 | 047 | 051 | 0.55 | 059 | 0.34 | 0.40 | 0.44 | 0.49_| 053 | 056 | 0.33{0.38 | 0.42 | 0.464»0.50 | 0.53
ol 21 0.62 | 0.72 | 0.80 | 0.88 | 0.95 | 1.02 | 0.60 | 0.69 | 0.77 | 0.84 |"0.91 | 0.97 | o657 | 0.65)0.73 /£0.80 | 0.86 | 0.92
I 22 0.93 | 1.08 | 1.21| 1.32 | 143 | 153 [ 0.89 | 1.03 | 1.15 | 1.26 | 1.36 | 1.45 | /0.85 | 0.98\| 1.091"1.20 | 1.291| 1.38
© 23 1.31] 151 | 1.69 | 1.85 | 2.00 | 2.14 | 1.25 | 1.45 | 1.62 | 1.77 | 192, 2.04 |/ 2110 | 1.38 [ 154 | 1.60 | 1.82| 1.95
Q EVAPORATOR TEMPERATURE ( F),
g PORT -10° -20° [ -40°
D CODE PRESSURE DROP ACROSS VALVE (PSI)
o 100 | 125 | 150 | 175 | 200 | 225 | 125 | 150 | 175 | 200 fw225.40250 | 1250 150 | 1754] 200 w2254 250
10 0.18 | 0.21 | 0.22 | 0.24 | 0.26 | 0.28 | 0.20 | 0.22 | 0.24 | 0.25 | 027 | 0.28 | 0.19 | 0.21 | 0.22 | 0.24 | 0.25 | 0.26
11 0.45 | 0.50 | 0.55 | 0.60 | 0.64 | 0.68 | 0.49 | 0.54 | 0.58 | 0.62 | 0.66 | 0.69 | 0.46 | 0.50 | 0.54 | 0.58 | 0.62 | 0.65
12 0.70 | 0.78 | 0.86 | 0.93 | 0.99 | 1.05 | 0.76 | 0.83 | 0.90 | 0.96 | 1.02 | 1.08 | 0.71 | 0.78 | 0.85 | 0.90 | 0.96 | 1.01
13 0.97 | 1.08 | 1.19 | 1.28 | 1.37 | 145 | 1.05 | 1.16 | 1.25 | 1.33 | 142 | 1.49 | 0.99 | 1.08 | 1.17 | 1.25 | 1.33 | 1.40
20 0.37 | 0.41 | 0.45 | 0.49 | 0.52 | 0.55 | 0.40 | 0.44 | 0.47 | 0.50 | 0.54 | 0.56 | 0.37 | 0.41 | 0.44 | 0.47 | 0.50 | 0.53
21 063 | 071 | 0.78 | 0.84 | 0.90 | 0.95 | 0.69 | 0.75 | 0.82 | 0.87 | 0.92 | 0.97 | 0.65 | 0.71 | 0.76 | 0.82 | 0.87 | 0.91
22 0.95 | 1.06 | 1.17 | 1.26 | 1.35 | 1.43 [ 1.04 | 1.13 | 123 | 1.31| 1.39 | 1.46 | 0.97 | 1.06 | 1.15 | 1.23 | 1.30 | 1.37
23 133 | 1.49 | 1.63 | 1.77 | 1.89 | 2.00 | 1.45 | 150 | 1.72 | 1.84 | 1.95 | 2.06 | 1.36 | 1.49 | 161 | 1.72 | 1.82 | 1.92
REFRIGERANT LIQUID TEMPERATURE CORRECTION FACTORS
Refrigerant Lisfifé'%gﬁgtlz 0 |20 [20]30 |40 |50 |60 |70 |80 |90 [100 210|220 |130 | 140 Example
Actual capacity of an
404A 204|1.94| 1.84) 1.74] 1.64| 154 1.43]| 1.33] 1.22| 1.11| 1.00| 0.89| 0.77 | 0.65| 0.53| EMCE-11Jvalve at 20°F
Correction evaporator, 100 psi pres-
Factor sure drop and 60°F liquid
502 1.8611.78|1.69| 1.61]| 1.52| 1.44|1.35|1.26/1.18|1.09( 1.00] 0.91] 0.82]0.73| 0.64 ;engrf_itgrgozto%Zo tons

These factors include corrections for liquid refrigerant density and net refrigerating effect and are based on an average evaporator temperature of 0°F.
However they may be used for any evaporator temperature from —40°F to 40°F since the variation in the actual factors across this range is insignificant.
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CAPACITIES FORTYPE EMC THERMOSTATIC EXPANSION VALVE (continued)

EVAPORATOR TEMPERATURE (F°)
PORT 40° ] 20° ] 0°

CODE PRESSURE DROP ACROSS VALVE (PSI)
75 | 100 | 125 | 150 | 175 | 200 | 75 | 100 | 125 | 150 [ 175 | 200 | 75 | 100 | 125 | 150 | 175 | 200

10 |o018| 021]| 023|026 | 028 029|017 | 020 022|024/ 026 028|016 019 021 023 ] 0.25| 0.26
11 [ 044 | 051|057 | 063 | 0.68 | 072 | 0.42 | 0.48 | 054 | 0.59 | 0.64 | 0.68 | 0.39 | 0.46 | 0.51 | 0.56 | 0.60 | 0.64
12 0.69 | 0.79 | 0.89 | 0.97 | 1.05 | 1.12 | 0.65 | 0.75 | 0.84 | 0.92 | 1.00 | 1.07 | 0.61 | 0.71 | 0.79 | 0.87 | 0.94 | 1.00
13 095| 110 | 1.23 | 134 | 1.45 | 1.55 | 0.90 | 1.04 | 1.16 | 1.27 | 1.37 | 1.47 | 0.85 | 0.98 | 1.09 | 1.20 | 1.20 | 1.38

N~ 20 0.36 | 042 | 0.47 | 051 | 055 | 0.59 | 0.34 | 0.39 | 0.44 | 0.48uwOB2am0:56 | 0.320WOB7 | 0.425/mOMSHmOHS; | 0.53

8 21 |o062|072| 080|088 095| 1.02| 059 | 068 | 0.76 | 0.83/| 0.90 | 0.96 | £0.56 | 0.64 | 0.72 | 0.78 | 085 | 0.91

- 22 093|108 | 121 132 | 1.43 | 153 | 0.88 | 1.02 | 1.14 | 1125 | 1.35 | 1.44 | 083 | 0.96 | \1.07 | 1.18 |£1.27 | 1.36

c 23 131 151 | 1.69 | 1.85 | 2.00 | 2.14 | 1.24 | 1.44 | 1.61 | 1.76 4@00mp2.03 | 2.17 | 1.35/| 1.51 | 1.664 1.79 | 1.01

© EVAPORATOR TEMPERATURE (F9)

N PORT -10° -20° | -40°

g) CODE PRESSURE DROP ACROSS VALVE (PSI)

© 100 | 125 | 150 | 175 | 200 | 225 | 125 | 150 | 175 | 200 |meest| 250 | 12smmaso | 175 | 200 | 225 | 250

nd 10 [018| 020|022 024|025 027]|019]| 021|023 025]026]|027]018]|020] 021]023]024]0.26
11 [ 044|049 | 054 | 058 | 0.62 | 0.66 | 0.48 | 0.52 | 0.56 | 0.60 | 0.64 | 0.67 | 0.44 | 0.49 | 0.52 | 0.56 | 0.59 | 0.63
12 0.69 | 077 | 0.84 | 091 | 097 | 1.03]| 0.74 | 0.81 | 0.88 | 0.94 | 0.99 | 1.05 | 0.69 | 0.76 | 0.82 | 0.87 | 0.93 | 0.98
13 |094| 105|116 125|133 | 142] 1.03| 112 | 1.21| 130 | 1.38 | 145 ]| 0.95 | 1.04 | 1.12 | 1.20 | 1.28 | 1.34
20 0.36 | 0.40 | 0.44 | 0.48 | 051 | 0.54 | 0.39 | 0.43 | 0.46 | 0.49 | 052 | 055 | 0.36 | 0.40 | 0.43 | 0.46 | 0.48 | 0.51
21 | 062|069 076| 082|088 093] 067|073 079|085 090 095|062 068 074|079 084 0.88
22 094 | 1.05| 1.15 | 1.24 | 1.32 | 1.40 | 1.01| 1.10 | 1.19 | 1.27 | 1.35 | 1.42 [ 0.94 | 1.03 | 1.11 | 1.18 | 1.26 | 1.32
23 1.31| 1.46 | 160 | 1.73 | 1.85 | 1.96 | 142 | 1.55 | 1.68 | 1.79 | 1.90 | 2.00 | 1.31| 1.44 | 155 | 1.66 | 1.76 | 1.85

REFRIGERANT LIQUID TEMPERATURE CORRECTION FACTORS

Refrigerant

Refrigerant Liquid Temp °F

0° | 10° | 20°| 30°| 40°| 50° | 60° | 70°| 80° | 90° | 100°] 110°| 120°|130° [140° Example

Actual capacity of an
Correction EMCE-11-Jvalve at 20°F
507 1.99(1.89(1.79(1.69|1.59|1.50| 1.40| 1.30| 1.20| 1.10| 1.00| 0.89| 0.78| 0.66 | 0.51 | evaporator, 100 psi pres-
Factor sure drop and 60°F liquid
temperature = 0.70 tons
x 1.29 = 0.90 tons.

These factors include corrections for liquid refrigerant density and net refrigerating effect and are based on an average evaporator temperature of 0°F. However
they may be used for any evaporator temperature from —40°F to 40°F since the variation in the actual factors across this range is insignificant.
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Type RC valves are available for replacement of types CBI
and CBBI valves. These valves contain internal check valves
to allow reverse flow on heat pump applications. This elimi-
nates the need for an external check valve piped around the
TEV for reverse flow. The RC valve can be used on Heat
Pump and Air Conditioning (cooling only) applications. This
allows you to reduce inventory by using the same valve to re-
place the I and BI valves. The RC valve can even be used to
replace the RI valve (non-RPB versions only).

The small physical size of the Type RC valve makes replace-
ment of the CBI, CBBI, BI, and I valves easier when com-
pared to the larger size models (Type G, C, or S).

COMPACT and ADJUSTABLE
THERMOSTATIC EXPANSION VALVE
with an INTERNAL CHECK VALVE

for REPLACEMENT of CBI AND CBBI valves on
AIR CONDITIONING and HEAT PUMP SYSTEMS

Exact replacement valves for the CBI, CBBI, BI, and I valves
are available from the OEM and should be ordered from the
OEM during the warranty period of the equipment, or when
special features such as specific bleed ports, connections, con-
figurations, capillary tube lengths, etc., are required.

Replaceable elements available for these valves are the follow-
ing: Refrigerant 22, Element Kit Number KT-43-VGA-30",
and Refrigerant 410A, Element Kit Number KT-45-ZGA-30".

SPECIFICATIONS — The Type RC thermostatic expansion
valves are only available with the specifications shown below.

SPECIFICATIONS

Connections - Inches @)
Valve Bold_figures are standarc_l and_ will be Refri External Capillary Tube
Type furnished unless otherwise directed. efrigerant Equalizer 2,3 | Length - Inches
Inlet Oulet
RCVE-2-GA 3/8 SAE 1/2 SAE
RCVE-3-GA 3/8 ODF 1/2 ODF 1/4 SAE
RCVE-4-GA 1/2 ODF 1/2 ODF 22 1/4 ODF 30 ONLY
RCVE-5-GA 1/2 SAE 1/2 SAE
RCVE-6-GA 1/2 ODF 5/8 ODF
RCZE-2-GA
RCZE-3-GA 3/8 ODF 1/2 ODF
RCZE-4-GA 1/2 ODF 1/2 ODF 410A 1/4 ODF 30 ONLY
RCZE-5-GA
RCZE-6-GA 1/2 ODF 5/8 ODF

(D Valves are also available as special order with Chatleff connections.

(@ Valves with SAE inlet and outlet fittings are available only with the 1/4" SAE flare external equalizer; valves with ODF fittings are

available only with the 1/4" ODF external equalizer.

(3 Valves with Chatleff fittings are available only with the 1/8" OD X 24" long tube with flare and nut external equalizer.

I I CAP TUBE
1.94 | /_ 30"
E'I y g
= |
=11 b .
3.66 _5 1 [
2.30 | - l
[ ] 1.81 F
|
A B

~ =

IS DIMENSIONS - Inches

Y Capacity| Fitting AlB
Tons Size
3/8 SAE |1.92| ---
1/2 SAE | --- |1.92
28&3 3/8 ODF |1.92| ---
1/2 ODF | --- [1.45
1/2 SAE |1.89|1.92
4,5 &6 |1/2 ODF |1.98|1.45
CHATLEFF FITTINGS 5/8 ODF | --- |1.53
OPTION ® Chatleff Fittings |1.89(1.71

BULB SIZE - Inches

Thermostatic |Dim.Dim.
charge IIEII IIFII
Z2GA .7512.00
VGA .7512.00
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SELECTION - The selection of the proper RC valve is sim-
plified if complete system operating conditions are available.
This includes evaporator and condensing temperatures, to cal-
culate the pressure drop across the valve, liquid temperature at
the valve inlet, and evaporator load in tons.

When operating conditions are not readily available, the RC
can be selected for the same capacity as the CBI, CBBI, BBI,
BI, and I it is replacing. Since valves have different superheat
settings, the RC valve can be adjusted for peak performance.

CAPACITY RATINGS - The capacity ratings for the Type
RC thermostatic expansion valves are identical to the ratings
for our Type BBI and CBBI models. The tables are based on
100°F vapor free liquid at the valve inlet. For liquid tempera-
tures other than 100°F multiply the capacity from the table at
the available pressure drop for the valve in question by the
correction factor in the Refrigerant Liquid Temperature Cor-
rection Factor Table.

Evaporator Temperature (°F)

Valve Nominal 40 [ 20 [ 0

Type Capacity Pressure Drop Across Valve (psi)

100 125 150 100 125 150 100 125 150
RCVE-2-GA 2 2.30 2.57 2.82 2.24 2.51 2.75 2.01 2.24 2.46
RCVE-3-GA 3 3.20 3.568 3.92 3.12 3.49 3.82 2.79 3.12 3.42
RCVE-4-GA 4 4.20 4.70 5.15 4.10 4.58 5.02 3.66 4.09 4.49
RCVE-5-GA 5 5.00 5.60 6.13 4.88 5.45 5.97 4.36 4.87 5.34
RCVE-6-GA 6 6.01 6.71 7.36 5.85 6.54 7.17 4.72 5.28 5.78

Valve Nominal Pressure Drop Across Valve (psi)

Type Capacity 150 175 200 150 175 200 150 175 200
RCZE-2-GA 2 2.67 2.89 3.09 2.60 2.81 3.01 2.33 2.51 2.69
RCZE-3-GA 3 3.71 4.01 4.29 3.62 3.91 4.18 3.24 3.50 3.74
RCZE-4-GA 4 4.88 5.26 5.63 4.76 5.14 5.49 4.25 4.59 4.91
RCZE-5-GA 5 5.80 6.27 6.70 5.66 6.11 6.54 5.06 5.46 5.84
RCZE-6-GA 6 6.96 7.52 8.04 6.79 7.34 7.84 5.48 5.92 6.32

Liquid Correction Factor R-22
Temperature (°F) 60° 70° 80° 90° 100° 110° 120° 130° 140°
Correction Factor 1.23 1.17 1.12 1.06 1.00 0.94 0.88 0.82 0.76
Liquid Correction Factor R-410A
Temperature (°F) 60° 70° 80° 90° 100° 110° 120° 130° 140°
Correction Factor 1.32 1.24 1.16 1.08 1.00 0.92 0.83 0.73 0.62
ORDERING INSTRUCTIONS - When ordering this thermostatic expansion valve, specify completely as follows:
RCVE - 2 - GA, 3/8 SAE X 1/2 SAE
[ T I I
BODY NOMINAL INLET OUTLET
TYPE CAPACITY CONNECTION CONNECTION
inTONS ODF or SAE ODF OR SAE
REFRIGERANT || EXTERNAL THERMOSTATIC
DESIGNATION EQUALIZER CHARGE
R-22(V), (V)GA for R-22
R-410A(2) (Z2)GA for R-410A
DISTRIBUTION: W & C SPORI’;AN VALVE COMPANY
206 LANGE DRIVE ¢ WASHINGTON, MO 63090
A 636-239-1111 » FAX 636-239-9130
www.sporlan.com
PRINTED IN U.S.of A. © 2001 BY SPORLAN VALVE COMPANY, WASHINGTON, Mo. 25-901
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) 4 Balanced Port -Va Ive

The BQ combines the flexibility of the replaceable
cartridge style Q valve with the proven performance of the
Balanced Port BF, SBF and EBF valvetypes. . . afirst for
the industry!

Like the Q valve, the BQ can be supplied as a complete

valve or as three component parts. the valve body, the
cartridge assembly and the thermostatic element.

ELEMENT




For Refrigerants:
12-22-134a-402A-404A-407A-
407C-408A-409A-502-507

SAE Flare & Extended ODF
Solder Connections

BULLETIN 10-10-6 / Page 3

U.S. Patent No. 5,238,219

Sporlan selective charges are specifically designed for low
temperature, medium temperature and air conditioning appli-
cations. Since the valve body and thermostatic element are
supplied as independent components, you select the best
possible thermostatic charge for the application. The element

is manufactured with a large, flat diaphragm to yield maxi-
mum power and performance. The thermostatic element to
body is Sporlan’s proven knife edge, metal-to-metal joint,
insuring leak-proof construction.

Five cartri dges are available with capacities that duplicate the
balanced port BF, SBF, and EBF valve types. The cartridges
are color-coded and metal stamped for identification. Like
other Sporlan TEVs, flow through the BQ valve opposes the
pin movement for improved stability at light loads. This

design minimizes the risk of charge migration in the thermo-
static element, a problem inherent in other cartridge style
valves. By design, the Sporlan thermostatic element is
warmed by the liquid flow entering through the top of the
valve body.

Thebrass body type valve is available with three body styles,
the BQ(E), the EBQ(E) and the SBQ(E). While the nomen-
clature may appear to be unique at first glance, it is patterned
after Sporlan’s BF and Q valves. The BQ(E) version is
designed with the traditional SAE flare connections, the
EBQ(E) and SBQ(E) are supplied with ODF connections. All
BQ valves have a removable strainer, and share identical

internal construction details with external adjustment
assemblies.

These valves are designed for small refrigeration systems,
including refrigerated cases, coolers and freezers. The exter-
nally equalized versions are well suited for air conditioning
and heat pump duty.
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THERMOSTATIC EXPANSION VALVE

12, 134a, 401A, 409A CAPACITIES for REFRIGERANTS

TONS OF REFRIGERATION

AIR CONDITIONING, HEAT PUMP and COMMERCIAL REFRIGERATION APPLICATIONS

REFRIGERANT
CARTRIDGE 12 | 134a | 401A | 409A
VALVE TYPES CODE RECOMMENDED THERMOSTATIC CHARGES
(PORT SIZE) FC, FCPG0 | JC, JCP6O | XC, XCP60 | FC, FCP60
EVAPORATOR TEMPERATURE (°F)
40° 20° 0° 40° 20° 0° 40° 20° 0° 40° 20° 0°
AAA 0.21 0.23 0.22 0.25 0.28 0.26 0.27 0.30 0.29 0.25 0.28 0.27
AA 0.45 0.45 0.41 0.54 0.54 0.50 0.58 0.58 0.54 0.55 0.54 0.50
BQ-EBQ-SBQ A 1.00 1.00 0.92 1.21 1.20 1.10 1.29 1.29 1.20 1.21 1.21 1.12
B 1.70 1.69 1.56 2.05 2.03 1.87 2.20 2.20 2.04 2.06 2.05 1.90
C 3.00 2.99 2.76 3.62 3.59 3.30 3.88 3.88 3.60 3.63 3.62 3.35
LIQUID TEMPERATURE ENTERING TEV (oF) These factors include corrections for I|q—

uid refrigerant density and net refrigerat-
ing effect and are based on an evaporator
temperature of 0°F However, they may

REFRIGERANT | 0° | 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° | 90° [ 100° | 110° | 120° [ 130° | 140°
CORRECTION FACTOR, CF LIQUID TEMPERATURE

12 1.60]1.54)1.48]1.42)1.36[1.30]1.24|1.18]1.12|1.06| 1.00 | 0.94 | 0.88 | 0.82 | 0.75 | be used for any evaporator temperature
134a 1.7011.63|1.561.49|1.42|1.36|1.29(1.21[1.14[1.07 | 1.00 | 0.93 | 0.85 | 0.78 | 0.71 | from 0°F to 40°F since the variation in the
401A 1.60{1.54]1.48(1.43]1.36[1.31]1.25[1.19]|1.13[1.06]| 1.00 | 0.94 | 0.87 | 0.80 | 0.74 | actual factors across this range is
409A 1.55]1.50]1.45(1.39(1.34|1.281.23|1.17[1.12(1.06| 1.00 | 0.94 | 0.88 | 0.82 | 0.76 | insignificant.

EVAPORATOR PRESSURE DROP ACROSS TEV (PSI)

TEV capacity = TEV rating x CF liquid temperature x CF pressure drop —
TEMPEJ::ATURE 20 [ 40 [ 60 | 80 [ 100 [ 120 ] 140 [ 160 Example: Actual capacity of an A port in aType BQ valve with R-134a at 20°F
(°F) CORRECTION FACTOR, CF PRESSURE DROP evaporator, 100 psi pressure drop across the TEV, and 60°F liquid tempera-
40° 0.5810.82|100)1.15/1.29|141|153|163| ture entering theTEV = 1.20 (from rating chart) x 1.29 (CF liquid temperature)
20° & 0° 0.50(0.71]0.87[1.00|1.12]1.22(1.32] 1.41 x 1.12 (CF pressure drop) = 1.73 tons.

THERMOSTATIC EXPANSION VALVE

22, 407A, 407C CAPACITIES for REFRIGERANTS

TONS OF REFRIGERATION

AIR CONDITIONING, HEAT PUMP and COMMERCIAL REFRIGERATION APPLICATIONS

REFRIGERANT

CARTRIDGE 2 | 407A | 407C
T T B RECOMMENDED THERMOSTATIC CHARGES

(PORT SizE) | VC.VCP100,VGA| VZ,VzP40  [VC,VCP100,VGA| VZ VZP40  [NC, NCP100, NGA
EVAPORATOR TEMPERATURE (°F)

40° | 20° | 0° | -10° | -20° | -40° | 40° | 20° | 0° | -10° | -20° | -40° | 40° | 20° | O0°

AAA 035 ] 038 | 033]027 | 024|018 | 033 ] 035|030 024|021 | 015 032 | 0.34 | 0.30

AA 075082 | 071|068 | 0.61 | 045 | 0.70 | 0.75 | 0.64 | 0.60 | 053 | 0.39 | 0.69 | 0.74 | 0.64

BQ-EBQ-SBQ A 160 | 1.74 | 152 | 122 | 1.09 | 0.81 | 1.50 | 1.60 | 1.37 | 1.08 | 0.96 | 0.70 | 1.47 | 1.58 | 1.36
B 280 | 305 | 267 | 225 | 201 | 150 | 262 | 2.79 | 239 | 2.00 | 1.77 | 129 | 257 | 2.76 | 2.37

C 520 | 5.67 | 496 | 404 | 3.62 | 270 | 486 | 519 | 444 | 358 | 3.17 | 231 | 478 | 5.13 | 441
LIQUID TEMPERATURE ENTERING TEV (°F) These factors include corrections for lig-
REFRIGERANT | 0° = = = = = = = = = = = = = —{ uid refrigerant density and net refrigerat-
0 | 10 | 20 | 30 | 40 | 50 | 60 | 10 | 80 | 90 |100 |110 |120 |130 |140 ing effect and are based on an evapora-
CORRECTION FACTOR, CF LIQUID TEMPERATURE tor temperature of 0°F However, they
22 1.561.51]1.45|1.40|1.34|1.29|1.23[1.17[1.12[1.06 [ 1.00 [ 0.94 | 0.88 | 0.82 | 0.76 may be used for any evaporator temper-
407A 1.75(1.681.61(1.53(1.46|1.39(1.31[1.24|1.16]1.08| 1.00 | 0.92 | 0.83 | 0.74 | 0.64 a_ture_from -40°F to 40°F since the vari'fl-
407C 1.69/1.62]1.55[1.49]1.42[1.35]1.28[1.21]1.14]1.07] 1.00] 093] 085 [ 0.77 [ 069 | tion in the actual factors across this

range is insignificant.

EVAPORATOR PRESSURE DROP ACROSS TEV (PSI) . . L.

TEMPERATURE | 30 [ 50 [ 75 [100 [ 125 [ 150 [ 175 [ 200 [ 225 [ 250 [ 275 | TEV capacity =TEV rating x CF liquid temperature x CF pres-
(°F) CORRECTION FACTOR, CF PRESSURE DROP sure drop — Example: Actual capacity of an A port in a Type
20° 05510711087 11.00111211.221132 11411150 | 1.58 | 1.66 EBQ valve with R-22 at 20°F evaporator, 100 psi pressure drop
3 5 - - - - - - - - - - - across the TEV, and 90°F liquid temperature entering the TEV

20° &0 0.490.63[0.77 [ 0.89 | 1.00 | 1.10 | 1.18 | 1.26 [ 1.34 | 1.41 | 1.48 . S
10° & —20° 10451058 071 [0z 1091 (100 708171517221 71291735 = 1.74 (from rating chart) x 1.06 (CF liquid temperature) x 0.89
- - : : : : : : : : : : : (CF pressure drop) = 1.64 tons.
— 40° 0.41]0.53[0.65[0.76 | 0.85| 0.93 ] 1.00 [ 1.07 [ 1.13 [ 1.20 | 1.25
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THERMOSTATIC EXPANSION VALVE
CAPACITIES for REFRIGERANTS
TONS OF REFRIGERATION

404A, 408A, 502

AIR CONDITIONING, HEAT PUMP and COMMERCIAL REFRIGERATION APPLICATIONS

REFRIGERANT
VALVE TYPES CODE RECOMMENDED THERMOSTATIC CHARGE
(PORT SIZE) SC,SCP115 | Sz, SZP | RC,RCP115 | RZ RZP | RC,RCP115 | RZ RZP
EVAPORATOR TEMPERATURE (°F)
40° | 20° | 0° |-10°|-20°|-40°| 40° | 20° | 0° |-10°|-20°|-40°| 40° | 20° | 0° [-10°|-20° |-40°
AAA 023[024]023[024]021[017]031[033[032]|034]030[025]023]|024]023]|024]021]0.18
AA 0.46 [ 0.49 | 0.46 [ 0.45 | 0.39 [ 0.32 | 0.62 | 0.66 | 0.64 [ 0.63 | 0.5 | 0.47 | 0.45 | 0.48 | 0.46 | 0.45 | 0.39 | 0.33
BQ-EBQ-SBQ A 1.02{1.10 | 1.04 | 1.10 | 0.94 | 0.79 | 1.37 | 1.50 | 1.44 | 1.54 | 1.34 | 1.14 | 1.00 | 1.09 | 1.03 | 1.10 | 0.95 | 0.80
B 189 [ 1.98 [ 1.66 [ 1.60 | 1.37 | 1.14 | 253 [ 270 [ 2.30 [ 2.24 | 1.95 | 1.66 [ 1.85| 1.95 | 1.65 ] 1.60 | 1.38 | 1.17
c 2.86 | 3.00 | 250 | 2.45 | 2.10 | 1.75 | 3.83 | 4.08 | 3.48 | 3.43 | 2.98 | 2.54 | 2.80 | 2.96 | 2.50 | 2.45 | 2.12 | 1.78
LIQUID TEMPERATURE ENTERING TEV (°F) These factors include corrections for Ilq-
. - - - . . . . . o - — — — — uid refrigerant density and net refrigerat-
REFRIGERANT | 0° [ 10° [ 20° | 30° [ 40° [ 50° [ 60° | 70° | 80° [ 90° [ 100° [ 110° [120° [130° [ 140° | g effect and are based on an evapora-
CORRECTION FACTOR, CF LIQUID TEMPERATURE tor temperature of 0°F However, they
404A 2.04]1.94]1.84]1.74]1.64[1.54]1.43]1.33[1.22]1.11] 1.00 [ 0.89 [ 0.77 [ 0.65 [ 0.53 | may be used for any evaporator temper-
408A 1.66 [ 1.60 [ 1.54 [ 1.47 [1.40 [ 1.34 [ 1.27 [1.21 [ 1.14[1.07] 1.00 [ 0.93 | 0.86 | 0.79 | 0.71 | ature from -40°F to 40°F since the varia-
502 1.861.78 | 1.69 [ 1.61|1.52| 1.44[1.35 | 1.26 | 1.18 | 1.09| 1.00 | 0.91 | 0.82 | 0.73 | 0.64 | tion in the actual factors across this
range is insignificant.
EVAPORATOR PRESSURE DROP ACROSS TEV (PSI) . . L.
TEMPERATURE | 30 | 50 | 75 | 100 | 125 [ 150 | 175 | 200 | 225 [ 250 [ 275 | TEV caP*:ic'tv = TEEV fatI'"QAXt C'T "q“'d,tte"]}Peﬁxurertx_ CF
(°F) pressure drop — £xample: Actual capacity or an portin a
S CORRECTION FACTOR, CF PRESSURE DROP Type SBQ valve with R-404A at -20°F evaporator, 125 psi
40 0551071 [087[100[1.12[1.22]1.82 [1.41 [1.50[ 158186 | Lo om0 b 0o e TEV, ‘and 60°F liquid temperature
zo: & 0° _ 049063 ]0.77[0.89 [1.00 [ 110118 1.26 | 1.34 [ 1.41[148] ¢ i she TEV = 0.94 (from rating chart) x 1.43 (CF liquid
—10° & —20° [045058(0.71]082[0.91[1.00(1.08]1.15]1.22[129[1.35| (emperature) x 0.91 (CF pressure drop) = 1.22 tons.
- 40° 0.41]0.53]0.65|0.76 [ 0.85 [ 0.93[1.00 [ 1.07[1.13] 1.20 [ 1.25

THERMOSTATIC EXPANSION VALVE
CAPACITIES for REFRIGERANTS
TONS OF REFRIGERATION

402A & 507

COMMERCIAL and LOW TEMPERATURE REFRIGERATION APPLICATIONS

REFRIGERANT
CARTRIDGE 402A | 507
VALVE TYPES CODE RECOMMENDED THERMOSTATIC CHARGE
(PORT SIZE) LC Lz, LZP | PC | PZ, PZP
EVAPORATOR TEMPERATURE (°F)
40° 20° 0° -10° | -20° | -40° 40° 20° 0° -10° | -20° | -40°
AAA 0.23 0.24 0.23 0.24 0.21 0.18 0.23 0.24 0.22 0.24 0.21 0.17
AA 0.46 0.49 0.46 0.45 0.39 0.33 0.45 0.48 0.45 0.44 0.38 0.32
BQ-EBQ-SBQ A 1.02 1.10 1.04 1.1 0.95 0.80 1.00 1.08 1.01 1.08 0.93 0.77
B 1.88 1.98 1.66 1.61 1.39 1.16 1.85 1.94 1.62 1.57 1.35 1.12
C 2.85 3.00 2.52 2.47 2.12 1.78 2.79 2.93 2.45 2.40 2.06 1.72
LIQUID TEMPERATURE ENTERING TEV (oF) T.heSe f.actors includ.e corrections f.Or Ilq-
= = = = = = = = = = = = = = — uid refrigerant density and net refrigerat-
REFRIGERANT | 0° [ 10° | 20° [ 30° | 40° [ 50° | 60° [ 70° | 80° [ 90° | 100° [ 110° [ 120° [ 130° [ 140 ing effect and are based on an evaporator
CORRECTION FACTOR, CF LIQUID TEMPERATURE temperature of 0°F However, they may
402A 2.01)1.91(1.82|1.72(1.62|1.52(1.42]1.32(1.22|1.11| 1.00 | 0.89 | 0.77 | 0.65 | 0.53 | be used for any evaporator temperature
507 1.99(1.89]1.79(1.69{1.59]|1.50]1.40{1.30/1.20|1.10| 1.00 | 0.89 | 0.78 | 0.66 | 0.51 from -40°F to 40°F since the variation in
the actual factors across this range is
EVAPORATOR PRESSURE DROP ACROSS TEV (PSI) insignificant.
TEMP(EORFI)\TURE 30 [ 50 [ 75 [ 100 [ 125 | 150 [ 175 ] 200 | 225 [ 250 [ 275 [ 300 | yEy capacity =TEV rating x CF liquid temperature x CF
CORRECTION FACTOR, CF PRESSURE DROP pressure drop — Example: Actual capacity of an A port in
40° 0.55]0.710.871.00(1.12]1.22 132 141|150 1.58 | 166 | 1.73 aType BQ valve with R-402A at -20°F evaporator, 125 psi
20° & 0° 0.4910.63|0.77 [ 0.89|1.00|1.10 | 1.18 | 1.26 | 1.34 | 1.41 | 148 | 1.55| pressure drop across the TEV, and 60°F liquid tempera-
—10° & —20° |0.45(058(0.71(0.82|0.91|1.00(1.08|1.15(1.22|{1.29|1.35|1.41| ture entering theTEV =0.95 (from rating chart) x 1.42 (CF
- 40° 0.41[053[0.65]/0.76/0.85[0.93]1.00]/1.07[1.13[1.20]1.25|1.31| liquid temperature) x 0.91 (CF pressure drop) = 1.23 tons.
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SPECIFICATIONS  ELEMENT SIZE NO. 43, KNIFE EDGE JOINT

TYPE BQ w g o | 5 CONNECTIONS - Inches -
S— .= 5 = 3 = ﬁ Blue figures are standard and will be | = o
SAE Flare ] = =5 £'8 | 2'¢ [furnished unless otherwise specified. | = £3
REFRIGERANT 85| -25 |32 |55 5 (52
(Sporlan Code) @ ® EE Sl E 82| S€ SAE Flare g £ 2
- >
Internal | External E:v z; 2 = E £5 S g =
H H w
Equalizer | Equalizer | S S o INLET x OUTLET Equalizer
BQ-AAA BQE-AAA | AAA 1/8 thru 1/3
22 (V) BQ-AA BQE-AA AA 1/2 thru 2/3 c
407C (N) BQ-A BQE-A A 3/ thru 1-1/2 z
407A (V) BQ-B BQE-B B 1-3/4 thru 3 ZP40
BO-C BQE-C C 3-1/4 thru 5-1/2
BQ-AAA BQE-AAA | AAA 1/8 thru 1/5
134a (J) BQ-AA BQE-AA AA 1/4 thru 1/3
12 (F) BOA BQEA A 12 thru 1 c BQ & BQE
401A ((X)) BQ-B BQE-B B 1-1/4 thru 1-3/4 1/4 x 3/8 SAE
409A (F BQ-C BQE-C c 2 thru 3
BQ-AAA BQE-AAA | AAA 1/8 thru 1/5 60 1/4 x1/2 SAE 1/4 SAE 1 |1-172
404A (S) [sona BQE-AA AA 14 thra 13 c 3/8 x 1/2 SAE ®
502 (R) BQ-A BQE-A A 1/2 thru 1 Z 90° Ang|e Inlet
408A (R) BQ-B BQE-B B 1-1/4 thru 2 ZP
BO-C BQE-C c 2-1/4 thru 3
BQ-AAA BQE-AAA | AAA 1/8 thru 1/5
BQ-AA BQE-AA AA 1/4 thru 1/3 c
207 (P) BQ-A BQE-A A 1/2 thru 1 z
402A (L) BQ-B BOE-B B 1-1/4 thru 2 zP
BO-C BQE-C c 2-1/4 thru 3

(@ Valves listed in this column should not be assembled with MOP Type air conditioning charges.
(@ Standard External Equalizer 1/4” SAE (BQ Body), 1/4” ODF (SBQ and EBQ Body).
(® The 3/8” SAE inlet fitting has a long taper on the flare surface. A 3/8” x 1/4” reducing flare nut will allow 1/4” OD tubing to be attached to this fitting.

SPECIFICATIONS  ELEMENT SIZE NO. 43, KNIFE EDGE JOINT

TYPE SBQ TYPE EBQ w w S = CONNECTIONS - Inches
Extended 8 €% |o=| = | Bluefigures are standard | ¢4
ODF Solder Extended og| I s |g T; £, | and will be furnished unless 2| =8
REFRIGERANT [  (with replaceable ODFSolder | 85| Z>5 |52 otherwise specified. |5 |5 %
(Sporlan Code) strainer) E 5 g o= |E al Z g = 2
® ® ® |EZ| =£% [22[#2| Extended ODF Solder |3 |®=
Internal External Elnterll_lal External | S S = S ; External =
Equalizer | Equalizer [-9"3"2®"| Equalizer = INLET x OUTLET Equalizer
SBO-AAA | SBQE-AAA |EBO-AAA |EBQE-AAA | AAA | 1/8thru 173
22 (V) [sBona SBOE-AA _ |EBQ-AA  |EBQEAA AR | 12tu23 | © SBQ & SBQE
407C (N)  [SBOA SBQEA EBOA | EBQEA A |34tz | 2 Only
WA st toac [esare | ¢ {siemmana] | | X 1/20DF
- - - - -1/4 thru 5- o
134a (J) [soma  [ssaeaan [eeaama Jesaenan [ asa | et s 90° Angle Inlet
SBO-AA SBOEAA  |EBQAA | EBQEAA AA | 1athrui3
12 (F) SBQ-A SBQE-A EBQ-A EBQE-A A 1/2 thru 1 c 1/4 ODF
401A (X)  I'sag SBQE-B EBQ-B__ |EBOE-B B | 1-1/4 thru 1-3/4 EBQ Only Pointed
409A (F)  [sBac SBQE-C EBQ-C EBQE-C C 2 thru 3 60| 3/8x120DF | T d 11
SBO-AAA | SBQE-AAA |EBO-AAA |EBQE-AAA | AAA | 1/8thru 1/5 X owar 1/
404A (S) [ssanra SBOEAA _ |EBO-AA _|EBOE-AA AA | itz | C Straight Thru | Bottom
502 (R) | SBO-A SBQEA EBOA | EBQEA A 172 thru 1 z Cap
A08A (R) [SBOB SBOEB EBOB _ |EBQEB B | 114tz | ZP EBQE
SBAC SBOE-C EBQ-C EBQE-C C | 21/4thru3 8 x 1/2 ODF
SBO-AAA | SBQE-AAA |EBQ-AAA |EBQE-AAA | AAA | 1/8thru 1/5 3/8 x
507 (P) S SBQEAA  |EBOAA |EBOEAA AR | 4t | © 1/2 x 5/8 ODF
SBO-A SBQE-A EBQ-A EBQE-A A 1/2 thru 1 z 1/2 x 7/8 ODF
402A (L) [sBoB SBQE-B EBQB EBQE-B B | 114tz | ZP Straight Thru
SBA.C SBOEC EBQ.C EBQE-C C | 21/athrus

(D Valves listed in this column should not be assembled with MOP Type air conditioning charges.
(@ Standard External Equalizer 1/4” SAE (BQ Body), 1/4” ODF (SBQ and EBQ Body).



1.94
I r =)
3.93
2.53 l 1/4 SAE Lo
=i~ Removable (=]
Strainer P/N | 2,02
3008-000
\ 3/8 SAE Inlet \
Strainer P/N
1538-000

3.93
| 3/8sUDF
rt Strai
253 st

1/2 ODF
Insert Strainer
P/N 877-004
(EBQE Only)

Removable
Strainer ¢
P/N 3427-000

‘4* 139 —>ie——— 248 |

FITTING SIZE
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AT

A

c

1/4 SAE, 90° Angle

1.19

1.44

3/8 SAE, 90° Angle

TOP VIEW

3/8 SAE

1.35

1.61

1.08

1/2 SAE

1.80

FITTING SIZE A B
3/8 2.50 -
1/2 2.42 2.48
5/8 - 2.48
7/8 - 2.39

TOP VIEW

BQE, EBQE, SBQE BULB SIZES — Inches

REFRIGERANT
STANDARD CHARGES 7 I o I W I =
c 0.50 0D x 3.00
Z & 7P Series 0.50 0D x 3.00 | - | 0.50 0D x 3.00
CP Series 0.50 0D x 3.00 | -
VGA 0.75 0D x 2.00 | -
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BQE - AAA -  V C - 5 -3/8x1/2x1/4 SAE
Valve Type . Refrigerant . Capillary . .
~ . Cartridge Thermostatic Connection Size and Style:
BQ, EBQ, SBQ = Internally Equalized Size Code Charge Tube In x Out x Ext. Eq.

BQE, EBQE, SBQE = Externally Equalized (See page 9) Length

I

———¥ BODY

(Internally
Equalized)

(Internally

Equalized) (Internally

Equalized)

Replaceable Strainer
* U.S. Patent No. 5,232,015
—, * P/N 3427-000

(Externally
Equalized)

———# CARTRIDGE

(Externally
Equalized)

(Externally
Equalized)

U.S. Patent No. 5,238,219

INDIVIDUAL REPLACEMENT PARTS

Top surface is color coded to
identify cartridge capacity —m— PART NUMBER| SIZE | COLOR CODE
\ CARTRIDGE AND 1.D. TAG
% BQC-AAA AAA RED
BQC-AA AA YELLOW
BQC-A A BLUE
SPORLAN Y BQC-B B PINK
U Capacity code on cartridge —» MI Bac-C Cc WHITE
AAA — MISCELLANEOUS PARTS
Nt 0B-1 0il Bottle (With Qil)
Identification tag with cartridge code %‘ 4444-000 BQ Cartridge Tool
(bends around capillary tubing) Cartridge Service Kit
184007
(Complete as noted on page 9)

NOMINAL CAPACITY (tons) of the VALVE to be REPLACED BQ VALVE CARTRIDGE

R-12 R-22 R-134a R-401A R-402A R-404A R-502 R-507 SIZE COLOR CODE
1/8 thru 1/5 1/8 thru 1/3 1/8 thru 1/5 1/8 thru 1/5 1/8 thru 1/5 | 1/8thru 1/5 | 1/8thru 1/5 | 1/8 thru 1/5 AAA RED
1/4 thru 1/3 1/2 thru 2/3 1/4 thru 1/3 1/4 thru 1/3 1/4 thru 1/3 | 1/4thru 1/3 | 1/4 thru 1/3 | 1/4 thru 1/3 AA YELLOW
1/2 thru 1 3/4 thru 1-1/2 1/2 thru 1 1/2 thru 1 1/2 thru 1 1/2 thru 1 1/2 thru 1 1/2 thru 1 A BLUE
1-1/4 thru 1-3/4 1-3/4 thru 3 1-1/4 thru 1-3/4 | 1-1/4 thru 1-3/4 | 1-1/4thru2 | 1-1/4thru2 | 1-1/4thru2 | 1-1/4 thru 2 B PINK
2thru 3 3-1/4 thru 5-1/2 2 thru 3 2 thru 3 2-1/4thru3 | 2-1/4thru3 | 2-1/4thru3 | 2-1/4 thru 3 c WHITE
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CARTRIDGE SERVICE KIT — Part No. 184007

>~ :
> 'l
> _—
O
AAA - Red AA - Yellow A - Blue B - Pink B - Pink
Qty. 2 Qty. 4 Qty. 4 Qty. 1 Qty. 2
oil
BQ Cartridge Tool Bottle
§°Rte)
28
C - White
Qty. 2
Capillary Tube Length ——»|
(standard = b5 ft.)
SPORLAN CODE
- REFRIGERANT -
S Bulb
M Element Label Color Code
]
; F - R-12 - Yell
£ -+—— Date Code Label V- R22- G(:eg‘rlmv
\Af’/ (by week and year of manufacture) J - R13%a - Blue
ve X - R-401A - Pink
L - R-402A - Sand
Element Label S - R-404A - Orange
V - R-407A - Green
- - N - R-407C - Light Brown
KT 43 V c R - R-408A - Purple
L. . F - R-409A - Yellow
Abfb re,‘,':(a.‘tt,',on Elel:ln enlt] Size *Refrigerant Code Thermostatic Charge R - R-502 - Purple
or umber P - R-507 - Teal
*While many new refrigerants and refrigerant blends have a unique letter code, many use the same thermostatic element
as the traditional refrigerant they replace. Refer to the table below to select the correct thermostatic element.
RECOMMENDED THERMOSTATIC ELEMENTS
REFRIGERANT THERMOSTATIC | SYSTEM
APPLICATION = EMENT MOP
12 22 | 134a | 401A | 402A | 404A | 407A | 407C | 408A | 409A | 502 | 507 psig
= X X - = = = - X = - KT-43-FCP60 50
AIR = X - = - = X X - - = - KT-43-VCP100 90
CONDITIONING - X — = X X - - - - KT-43-VGA -
— — - — — X — — X — X - KT-43-SCP115 105
COMMERCIAL - R KTas e -
REFRIGERATION - X - - - - X X - - - - KT-43-VC -
50°F to —10°F - - - - - X - - X - X - KT-43-SC -
- - - = = — - — - = KT-43-PC -
X = - = - = - = = - = - KT-43-FZ =
LOW X = - - - - - - - - - - KT-43-FZP 12
TEMPERATURE - X - - - - X - - - - - KT-43-VZ -
REFRIGERATION - X — — — _ X _ _ _ _ _ KT-43-VZP40 30
0°F to —40°F — | - - [ - [ x| x| - - x| -] x[X KT-43-SZ -
- - - - X X - - X - X X KT-43-SZP 35

The Sporlan type ZP thermostatic charges have essentially the same characteristics as the conventional Z cross charges with one exception: they produce a pressure limit or MOP.
The ZP charges are not intended as replacements for the Z charges - they should only be used where a definite pressure limit is required to prevent overloading the motor.
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AP

(1) Attach cartridge identifi-

cation tag to element iZJ (0il) Lubricate

BQ Cartridge
Tool \

Thermostatic
‘ Element

v

(5) (0il) Lubricate lock

capillary tube. i . ring surface.
pany 0-rings. (4) Once threads are engaged,
(3) Turn clockwise while applying Turn clockW|s_e until seated
downward force. (do not over tighten).
View of Element
Q-Valve Tool N Q-Valve Tool
(QVT1) = (QVT1) ==
(6) Hand tighten element. Before After
(7) After hand tight, turn element clockwise 60° (or movement equal to one hex flat)
I BULB CONTACT and CIRCUMFERENTIAL LOCATION !

j_

I MULTIPLE EVAPORATORS |

*){Zc -
m
1 Above and Below Main Suction Line
m
I
H i
——J [ —
o _TH
m
P il H Flow from upper valve cannot affect bulb . . . line free draining
=
- _~ Inverted trap to avoid oil draining into idle evaporator

_~ Free draining
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I MAXIMUMTEST CONDITIONS

MAXIMUM DEHYDRATION TEMPERATURES °F

THERMOSTATIC CHARGE
REFRIGERANT - -
VGA C Z P Air Conditioning Charge P
12 190 250
134a 190 250
> 250 160 o 250 250
502 150 170

VALVE TYPE

psig

MAXIMUM LOW SIDE TEST PRESSURES If elevated temperatures are used to assist in dehydrating the system, the ther-
mostatic expansion valve should not be exposed to temperatures exceeding

those shown in the table above.

BQ(E), EBQ(E), SBQ(E)

450

SYSTEM INSURANCE

Ceteh Al

Filter-Drier
| ;
See- A -
Moisture
and Liquid Indicator
| [T
gl
| SOLDER TECHNIQUES |
Direct torch tip away from valve body and wrap body with wet rag.
I VALVE, EXTERNAL EQUALIZER, and BULB LOCATIONS {

el

Hl

M

~

1]
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For peak performance, it is important to select a Sporlan
Thermostatic Expansion Valve (TEV) with correct capacity, selective
charge, external or internal equalizer, etc. See Bulletins 10-9 and 10-10
for complete application information. Equally important is the proper
installation, which can determine the success or failure of the entire
system.

Valve Location

TEVs may be mounted in any position, but they should be installed
as close to the evaporator as possible. If a refrigerant distributor is
used with the expansion valve, best performance is obtained if the
distributor is mounted directly to the valve outlet. If the distributor
cannot be mounted directly to the valve outlet, the distance between
the valve outlet and distributor should not exceed 24 inches or refrig-
erant distribution problems may occur. Also, the tube connecting the
valve outlet and distributor can be sized smaller to maintain refrig-
erant velocity and better distribution. Elbows located between the
expansion valve and distributor will hinder proper distribution and
therefore, are not recommended.

Best distribution is usually obtained if the expansion valve feeds
vertically up or down into the distributor. System manufacturers,

however, have successfully applied distributors in other orientations.

© Copyright 2003 by Sporlan Valve Company, Washington, Missouri

See Bulletin 20-10 for application and selection information on
refrigerant distributors.

While not always convenient or possible, valve Types BI, F, FB, and
O are easier to service if mounted in a vertical and upright position.
If mounted in a horizontal position, the internal parts must be
carefully reassembled to prevent damage to them. Also, some consid-
eration should be taken in mounting larger sized expansion valves.
They must be adequately supported since system vibration and the
weight of the valve may cause valve connections to fracture.

If a hand valve is located on the outlet side of the TEV it should have
a full sized port. No restrictions should appear between the TEV and
the evaporator, except a refrigerant distributor if one is used.

Sporlan TEVs having Selective Charges C, Z, L, or X may be
installed and operated in most locations. The amount of thermostatic
charge and the bulb size are such that the bulb retains control despite
a colder valve body or diaphragm case. The exception is when the
element is subjected to sub-zero temperatures for extended periods of
time during an off-cycle. In this case, start-up may be prolonged until
the bulb and element are warmed sufficiently to open the valve.

To minimize the possibility of charge migration, the Sporlan MOP
type charges (CP series, ZP series, and VGA) should be installed so
the diaphragm case is warmer than the bulb. Special non-condensable
charges without MOP and double diaphragm hydraulic elements with
MOP are available for system manufacturers to overcome this
potential problem.

Occasionally, TEVs are located in corrosive atmospheric conditions
that can damage the valve and/or the element assembly. Due to this
possibility, the valve must be protected with appropriate materials to
prevent premature failure. Consult specialists in protective coatings.

Precautions:

When the evaporator and TEV are located above the
receiver, there is a static pressure loss in the liquid line. This is due
to the weight of the column of liquid refrigerant, and this weight may
be interpreted in terms of pressure loss in pounds per square inch as
shown in Table 3, Bulletin 10-9. If the vertical lift is great enough,
vapor or flash gas will form in the liquid line causing a serious
reduction in the capacity of the TEV.

When an appreciable vertical lift is unavoidable, precautions should
be taken to prevent the accompanying pressure loss from producing
liquid line vapor. This can be accomplished by providing enough
subcooling to the liquid refrigerant, either in the condenser or after
the liquid leaves the receiver. Subcooling is determined by
subtracting the actual liquid temperature from the condensing
temperature (corresponding to the condensing pressure). A
subcooling calculation example is provided in the "subcooling"
section of Bulletin 10-9.

Bulletin 10-11, October 2003 Supersedes Bulletin 10-11, September 1996 and all prior publications.
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Liquid subcooling
methods:

is provided by the following

1. In the condenser
2. Suction - liquid heat exchanger

3. Special devices

Method 1 - will provide sufficient subcooling for the simple short-
coupled system that has only moderate liquid line pressure drop.

Method 2 - will usually not provide more than 20°F subcooling on
air conditioning systems operating at normal head pressures. The
amount of subcooling will depend on the design and size of the heat
exchanger and on the operating suction and discharge pressures.

Method 3 - may be used to provide considerable subcooling
required for systems with excessive vertical lift. The following
special devices are the most commonly used methods:

® Water coils in heat exchange relationship with the liquid line.

m Separate refrigeration system.

® Special heat exchanger which uses a portion of the refrigerant to
cool the main body of liquid. See Figure 1.

Main Liquid Line |

Receiver

Insulation

\ Main Suction Line

{ To Compressor

Figure 1

Ordinarily the conventional suction-liquid heat exchanger is installed
near the evaporator, where the suction vapor is the coldest, to re-
condense any vapor in the liquid line. When the primary purpose of
the heat exchanger is to prevent the formation of flash gas — particu-
larly on systems that have a long liquid line or excessive vertical lift
— install the heat exchanger near the receiver before the vertical
lift occurs. (This also applies to the special devices described in
Method 3). Because vapor in the liquid line considerably increases
friction losses, the total pressure drop available across the expansion
device on these types of systems is reduced. Also, the suction line and
liquid line should be carefully insulated to minimize heat gain if
subcooled below ambient temperature.

Important

Preventing the formation of vapor in liquid lines having high pressure
losses does not eliminate the requirement that an adequate pressure
drop must be available across the TEV. The capacity tables show
valve capacities at pressure drops lower than normal. For TEV
application data and capacities at pressure drops below those listed,
consult Sporlan Valve Company.

Figure 2

Solder Techniques

It is not necessary to disassemble solder type valves when soldering
to the connecting lines. Any of the commonly used types of solders,
e.g., 95-5, Sil-Fos, Easy-Flo, Phos-Copper, Stay Brite 8 or equiva-
lents may be used for copper to copper connections. When soldering
a brass refrigerant distributor to the valve, appropriate solders for
these connections, such as 95-5, Easy-Flo, Stay Brite 8 or equivalents
must be used. It is important however, regardless of the solder used,
to direct the flame away from the valve body and avoid excessive
heat on the diaphragm, Figure 2. As an extra precaution, a wet cloth
may be wrapped around the body and element during the soldering
operation.

This precaution will prevent overheating the valve body which could
damage the superheat spring and result in flood back problems. In
addition, the Type O, EBF/SBF, and EBS valve contain synthetic
parts which can be damaged due to overheating, resulting in poor
valve performance.

Bulb Location and Installation

The location and installation of the bulb is extremely important to the
proper performance of the system and care should be taken with its
final location.

Accepted principles of good suction line piping should be followed
to provide a bulb location that will give the best possible valve
control. When system manufacturers have piping recommendations
that differ from the general industry recommendations and Sporlan’s
suggestions shown in this section, those recommendations should be
used. When specific recommendations are not available, the sugges-
tions below should be used.

The bulb should be attached to a horizontal suction line at the
evaporator outlet (See Figures 3, 4, and 5) If the bulb cannot be
located in that manner, it may be located on a descending vertical
line only (as shown in Figure 5 for “pumpdown control””). The bulb
should never be located in a trap or downstream of a trap in the
suction line. Liquid refrigerant or mixture of liquid refrigerant and oil
boiling out of the trap will falsely influence the temperature of the
bulb and result in poor valve control.

On suction lines 7/8” OD and larger, the surface temperature may
vary slightly around the circumference of the line. On these lines, it
is generally recommended that the bulb be installed at 4 or 8 o’clock
on the side of the horizontal line, and parallel with respect to the
direction of flow. On smaller lines the bulb may be mounted at any
point around the circumference, however locating the bulb on the
bottom of the line is not recommended as an oil-refrigerant mixture
is generally present at that point. Certain conditions peculiar to a
particular system may require a different bulb location than normally



Compressor
ABOVE
Evaporator

=Ly
Liquid and oil drains | She=
away from bulb... I I
|—>
| |

Short as possible to minimize amount of oil.

Figure 3

recommended. In these cases the proper bulb location may be
determined by trial.

For satisfactory expansion valve control, good thermal contact
between the bulb and suction line is essential. The bulb should be
securely fastened with two bulb straps, supplied with each expansion
valve, to a clean straight section of the suction line.

Recommended suction line piping usually includes a horizontal line
leaving the evaporator to which the TEV bulb is attached. This line is
pitched slightly downward, and when a vertical riser follows, a short
trap is placed immediately ahead of the vertical line, see Figure 3.
The trap will collect any liquid refrigerant or oil passing through the
suction line and prevent it from influencing the bulb temperature.

On multiple evaporator installations the piping should be
arranged so that the flow from any valve cannot affect the bulb of
another. Approved piping practices including the proper use of traps

Multiple Evaporators
Above and Below Main Suction Line

Flow from upper valve cannot
affect bulb. . .. line free draining.

Inverted trap to
avoid oil draining
into idle evaporator.

Figure 4
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insures individual control for each valve without the influence of
refrigerant and oil flow from other evaporators.

For recommended suction line piping when the compressor is located
below the evaporator see Figure 5. The vertical riser extending to the
height of the evaporator prevents refrigerant from draining by gravity
into the compressor during the off-cycle. When a pumpdown control
is used the suction line may turn immediately down without a trap.

On commercial and low temperature applications requiring
Sporlan Selective Charges C, Z, or X the bulb should be clamped on
the suction line at a point where the bulb temperature will be the same
as the evaporator temperature during the off-cycle. This will insure
tight closing of the valve when the compressor stops. If bulb insula-
tion is used on lines operating below 32°F, use non-water absorbing
insulation to prevent water from freezing around the bulb.

On brine tanks and water coolers, the bulb should be below the liquid
surface where it will be at the same temperature as the evaporator
during the off-cycle. When locating the bulb in a brine tank, paint it
and the capillary tubing with pitch or other corrosion resistant paint.

If, for practical reasons, the bulb must be located where its tempera-
ture will be higher than the evaporator during the off-cycle, a
solenoid valve must be used ahead of the TEV.

Compressor BELOW
Evaporator

Without @
o

cfalic

Pumpdown }E )
Control JE

On air conditioning applications having TEVs equipped with
VCP100 or VGA elements, the bulb may be located inside or outside
the cooled space or duct. The valve body should not be located in the
air stream leaving the evaporator. Avoid locating the bulb in the
return air stream unless it is well insulated.

Figure 5

External Equalizer Connection

For a complete explanation of when an externally equalized valve
should be used, refer to "equalization method," Bulletin 10-9. Valves
supplied with an external equalizer will not operate unless this
connection is made.

The equalizer connection should be made at a point that will most
accurately reflect the pressure existing in the suction line at the bulb
location. See Figure 6. Generally, the connection is immediately
downstream of the bulb. However, equipment manufacturers
sometimes locate them in return bends or suction headers that are
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External Equalizer
Connection

)

oA,

7

A3
~=

It must be connected - NEVER CAPPED!
Must be free of crimps, solder, etc.

Figure 6

compatible with their specific design requirements. The difference
between the pressure at the equalizer connection and the suction
pressure at the bulb location should not exceed reasonable pressure
drop values. The values shown in Table 1 of Bulletin 10-9 can be
used as a guide in determining the value.

If any evaporator pressure or temperature control valves are located
in the suction line at or near the evaporator outlet, the equalizer must
be connected on the evaporator side of these valves.

Driers, Strainers, and Accessories
Most Sporlan TEVs are equipped with built-in screens of varying

Test Pressures and Dehydration
Temperatures

Inert dry gases such as nitrogen, helium or CO2 are often
used for leak detection.

CAUTION: Inert gases must be added to the system
carefully through a pressure regulator. Unregulated gas
pressure can seriously damage the system and endanger
human life. Never use oxygen or explosive gases.

Excessive test pressures can shorten the life of the TEV diaphragm.
Table 1 lists the maximum pressure that can safely be applied with
the expansion valve connected to the evaporator. These maximum
pressures are well above the minimum field leak test pressures for
low sides, listed by the ANSI/ASHRAE Standard 15-2001 or latest
revision.

The external equalizer line should be disconnected if there is any
possibility of exceeding the recommended maximum pressures
listed below.

If elevated temperatures are used to assist in dehydrating the system,
the TEV should not be exposed to temperatures exceeding those
shown in Table 2.

Table 2 refers to the maximum dehydration temperatures when the
bulb and valve body are subjected to the same temperature. On L, C,
Z, and X charges, 250°F maximum valve body temperature is
permissible if the bulb temperature does not exceed those
shown in the table.

Table 1
Maximum Low Side Test Pressures

mesh sizes depending on the valve size and type. These strainers are Valve T .
effective only in removing particles of scale, solder, etc. which could alve Type pstg
obstruct the closure of the pin and seat. (B)I, X, NI, F, FB, (E)BF/SBF, RI, G, EG, C, S, EBS, Small 0 450
D, P, H, Large O 425
P o A MV, W 400
w.ﬂ Table 2
Maximum Dehydration Temperatures - Degrees F
Figure 7 Thermostatic Charge

Moisture and smaller particles of foreign materials are equally
harmful to the system and must be removed for peak system perfor-
mance. Field experience has proven that, without a doubt, most
expansion valve failures are due to the presence of dirt, sludge, and
moisture in the system. Furthermore, the performance and life of
other system components are also seriously affected by these foreign
materials. The Sporlan Catch-All Filter-Drier® removes dirt,
moisture, acids, and sludge, and insures the circulation of clean, dry
refrigerant through the system at all times.

For all refrigeration and air conditioning applications we recommend
that a Sporlan Catch-All Filter-Drier be installed in the liquid line
ahead of the TEV. See Bulletin 40-10 for complete Catch-All Filter-
Drier specifications.

Further system protection is easily and inexpensively provided with
the installation of a Sporlan See-All®. The See-All is a combination
liquid and moisture indicator that visually indicates if there is a
shortage of refrigerant in the liquid line, or if the moisture content of
the refrigerant is at a dangerous level. See Bulletin 70-10 for
complete See-All specifications.

Refrigerant

L C y4 X | VGA | P Type, ZP Series
12, 134a 190 | 190 | 250
22 160 | 160 | 185 | 210 | 250 250

404A, 502, 507 | 150 | 150 | 170

717 (Ammonia) | 150 | 190 | 235 | --- | ---

Expansion Valve Adjustment

Each Sporlan TEV is thoroughly tested and set at the factory before
shipment. This factory superheat setting will be correct and no
further adjustment is required for the majority of applications.
However, there are many factors which can affect the performance of
a TEV. These factors are independently variable and all of them
cannot be compensated for in the design of a valve. When the
application or operating conditions require a different valve setting
due to one or more of the factors listed below, the valve may be
adjusted to obtain the required operating superheat. Therefore, an
adjusting stem is provided on all standard valves. The valve should
be set with the system as near as possible to design conditions.




Factors which affect valve performance and may make it necessary
to adjust the valve are:

1. Low temperature difference (TDs) between the refrigerant and
the air

. TEV bulb location

. Balance between compressor and evaporator
. Ratio of load to TEV capacity

. Condenser capacity

. Operation of several fixtures on multiple installation

N & n h~A WN

. Seasonal variation in head pressure caused by extreme changes in
ambient air temperature.

Note: Valve Types F, (E)BF/SBF, Q, A, M, V, K, and W have non-
rising adjusting stems and a change in adjustment does not change
the stem position.

When setting valves on multi-evaporator refrigeration systems with
pressure or temperature sensitive evaporator control valves, the
following procedure is recommended:

1. Evaporator Pressure Regulating Valve (ORI Type): the ORI valve
is set first at the minimum load condition. Then, if necessary, the
expansion valve is adjusted to the desired superheat setting while
under the normal operating load condition.

2. Temperature Sensitive Evaporator Regulating Valves (CDS
Type): The CDS valve is forced into a fully open position first.
Then the expansion valve is adjusted to the desired superheat
setting at full load condition. Finally, the controller for the CDS
is set to the desired temperature. Contact Sporlan Valve
Company, or the case manufacturer, for additional details on
setting the CDS controller.

When the adjustment is completed on the TEV, always tighten the
adjusting stem packing nut and replace the seal cap tightly.

Many expansion valves are made non-adjustable for use on
Original Equipment Manufacturer’s units, particularly those valves
used on residential air conditioning and heat pump systems. These
valves are set at a superheat predetermined by the manufacturer’s
laboratory tests and cannot be adjusted in the field.

Some non-adjustable models are modifications of standard
adjustable type valves. This is done by using a solid bottom cap
instead of one equipped with an adjusting stem and seal cap. These
valves can be identified by an N preceding the standard valve designa-
tion. Adjustable bottom cap assemblies are available for converting
most non-adjustable valves to the adjustable type. However, this is
rarely required. If symptoms indicate that a valve adjustment is
needed, carefully check the other possible causes of incorrect
superheat, pages 6 through 10, before attempting an adjustment.

How to Determine Superheat
Correctly

1. Measure the temperature of the suction line at the bulb location.

2. Obtain the suction pressure that exists in the suction line at the
bulb location by either of the following methods:

a. If the valve is externally equalized, a gauge in the external
equalizer line will indicate the desired pressure directly and
accurately.

b. Read the gauge pressure at the suction valve of the
compressor. To the pressure add the estimated pressure drop
through the suction line between bulb location and
compressor suction valve. The sum of the gauge reading and
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the estimated pressure drop will equal the approximate
suction line pressure at the bulb.

3. Convert the pressure obtained in 2a or 2b above to saturated
evaporator temperature by using a temperature-pressure chart.

4. Subtract the two temperatures obtained in 1 and 3 — the differ-
ence is superheat.

Figure 8 illustrates a typical example of superheat measurement on
an air conditioning system using Refrigerant 22. The temperature of
the suction line at the bulb location is read at 52°F. The suction
pressure at the compressor is 66 psig and the estimated suction line
pressure drop is 2 psi ...66 psig + 2 psig = 68 psig at the bulb, which
is equivalent to a 40°F saturation temperature. (Use dew point
temperature for refrigerant blends.) 40°F subtracted from 52°F =
12°F superheat.

Note: Refrigerated case manufacturers frequently use a “tempera-
ture difference” method to approximate superheat. This procedure
consists of measuring the temperature of a location on the evaporator
which is representative of saturated vapor temperature; and, then
subtracting that temperature from the outlet evaporator temperature
which is measured at the bulb location.

While this method of reading “superheat” is acceptable on those
manufacturer’s cases where the pressure drop through the evaporator
is low, Sporlan does not recommend the “temperature difference”
method for other types of systems.

What's Your
Superheat?

.

N
Al N

EXAMPLE:

REFRIGERANT-22

Temperature
here reads

P
OBTAIN SUCTION PRESSU
___1 68 PSIG (at bulb)

Figure 8

How to Change the Superheat
Setting

Note: There are some valve bodies (G, EG, C, S, EBS
and EMC) that have a packing nut around the adjust-
ment stem. It may be necessary to loosen the packing
nut slightly to turn the adjusting stem. Do not forget
to retighten the nut after the superheat is set.

To reduce the superheat, turn the adjusting stem counter-
clockwise. To increase the superheat, turn the adjusting stem
clockwise. When adjusting the valve, make no more than one turn
of the stem at a time and observe the change in superheat closely to
prevent over-shooting the desired setting. As much as 30 minutes
may be required for the new balance to take place after an adjust-
ment is made.



Page 6 / BULLETIN 10-11

If in doubt about the correct superheat setting for a particular system,
consult the equipment manufacturer. As a general rule, the proper
superheat setting will depend on the amount of temperature differ-
ence (TD) between refrigerant temperature and the temperature of the
air or other substance being cooled. Where high TD's exist, such as
on air conditioning applications, the superheat setting can be made as
high as 15°F without noticeable loss in evaporator capacity. Where
low TD’s exist, such as in low temperature blower coil applications,
a superheat setting of 10°F or below is usually recommended for
maximum evaporator capacity. It is these applications that the TEV
will more than likely need to be adjusted.

For the correct valve setting on factory built equipment, manufac-
turers’ recommendations should be followed. Some manufacturers
specify the superheat directly; others may recommend valve adjust-
ment to a given suction pressure at certain operating conditions, or
until a certain frost line is observed. Such recommendations, however
they are stated, represent the results of extensive laboratory testing to
determine the best possible operation.

H Field Servicing

The TEV is erroneously considered by some to be a mysterious and
complex device. As a result, many valves are needlessly replaced
when the cause of the system malfunction is not immediately
recognized.

Actually the TEV performs only one very simple function — it keeps
the evaporator supplied with enough refrigerant to satisfy
all load conditions. It is not a temperature control, suction
pressure control, a control to vary the compressor’s running time, or
a humidity control.

How effective the valve performs is easily determined by measuring
the superheat as outlined in Figure 8. Observing the frost on the
suction line, or considering only the suction pressure may be
misleading. Checking the superheat is the first step in a
simple and systematic analysis of TEV performance.

= [f not enough refrigerant is being fed to the evaporator—
the superheat will be high.

= |f too much refrigerant is being fed to the evaporator —
the superheat will be low.

Although these symptoms may be attributed to improper TEV
control, more frequently the origin of the trouble lies elsewhere.

Note: TEVs with permanent bleed ports (BP) or Rapid Pressure
Balancer (RPB) construction are applied on many air conditioning
and refrigeration systems by original equipment manufacturers. Each
application is tested and approved by the manufacturer. The primary
function of these devices is to equalize high-to-low side pressures
during the off cycle on systems equipped with low starting torque
COMPpressors.

However, some BP type valves are applied to allow small amounts of
liquid refrigerant to pass for compressor motor cooling. The specific
function of the feature on a given unit must be determined from the
system manufacturer. Once that is determined, it is easier to
troubleshoot the system.

The primary cause of difficulty with either the BP or RPB feature is
dirt and other foreign materials that restrict or plug them. And if the
system purpose intended for either feature is not being satisfied, the
valve probably needs cleaning or replacing.

As stated in Bulletin 10-9, the RPB type valve is not to be applied on
systems using high starting torque compressors or ‘“hard-start”
electrical components, on outdoor coils of heat pumps, or on any
refrigeration system, and it should not be used to replace BP type
valves that are applied on those types of systems. On systems other
than those described above, the RPB type valve can replace the BP
type valve when necessary. Usually it is advisable to replace a valve
with one of the same specification unless advised differently. Consult
with the system manufacturer for assistance.

Complaint "A”

“Valve does not feed enough refrigerant.”

SYMPTOMS:
= Load temperature (air or water leaving
evaporator) too high.
= Superheat too high.
= Suction pressure lower than normal with
compressor unloaders locked out or hot gas
bypass shut off.*

THE CAUSE MAY BE:

1. Moisture — Water or a mixture of water and oil frozen in the
valve port or working parts of the valve will prevent proper
operation. This is a common source of trouble on expansion
valves. Since the valve is the first cold spot in the system,
moisture will freeze and block the valve open, closed, or any
position in between. If the valve is frozen in the intermediate
position so that flow is restricted, the superheat will be high.

Remedy — Install a Sporlan Catch-All Filter-Drier in the
liquid line for removal of moisture from the refrigerant and oil.
See Bulletin 40-10.

To determine a safe level of moisture in the system, install a
Sporlan SeeeAll Moisture and Liquid Indicator. See Bulletin
70-10.

Excessive moisture has a damaging effect on all
system components regardless of the evaporating
temperature. Moisture must be removed for trouble-
free performance.

2. Dirt or foreign material — Contaminants such as copper
oxide scale, metal chips, oil breakdown sludge, etc. will restrict
the flow of refrigerant when it collects in strainers or other liquid
line accessories. This produces a shortage of refrigerant at the
TEV port. Conventional strainers frequently allow the material
to pass through the screen and obstruct the flow at the valve
port. If a SeeeAll is installed downstream of the restriction,
bubbles will be visible. This should not be confused, however,
with a refrigerant shortage or excessive liquid line pressure loss
which are also indicated by bubbles in the SeecAll.

Remedy — Locate and remove the foreign material creating
the restriction. Install a Sporlan Catch-All Filter-Drier to
provide effective filtration of the refrigerant. See Bulletin 40-10.

* When system has some form of capacity reduction — cylinder unloaders or hot gas bypass, a low suction pressure will not exist. Therefore, when checking TEV
performance, a better analysis is possible when these devices are locked out or shut off so the suction pressure will respond to variations in load or valve feed.




3. Wax — Certain systems are contaminated with small amounts

of wax which will precipitate at low temperatures in systems
with Refrigerants 22 or 502. Since the TEV represents the first
cold point in the refrigeration cycle, wax is most likely to form
at the valve port.

It is sometimes difficult to observe the wax in a valve because it
may exist in solid form only at very low temperatures. By the
time the valve has been taken apart, the temperature has
increased enough to cause the wax to melt and thus become
difficult to detect. When wax is suspected, it can usually be
detected on the pin and seat by packing the valve in dry ice
while disassembling.

Remedy — Clean the valve with solvent before reassembling
the valve. The Sporlan HH style Catch-All Filter-Driers have a
special activated charcoal desiccant that is designed to remove
wax in the liquid line before it causes trouble. Therefore, to
prevent wax problems, use these HH style driers (e.g., C-415-
S-HH) on all low temperature systems using Refrigerants 22 or
502.

. Refrigerant shortage — See*All or sight glass in the
liquid line will show bubbles when the system is short of refrig-
erant charge. Before adding more refrigerant however, be sure
the bubbles are not produced by other causes (See Paragraphs
A-2 and A-5).

A lack of refrigerant charge may also be detected by a hissing
sound at the TEV. Some systems not equipped with a liquid line
sight glass will have test cocks or other devices for checking the
refrigerant level in the receiver.

Remedy — Add enough refrigerant to obtain desired result.

. Gas in the liquid line — As explained in Paragraphs A-2
and A-4, liquid line vapor can be produced by a partially
plugged strainer or drier and by a shortage of refrigerant charge.
In addition, gas in the liquid line can be caused by air or other
non-condensable gases in the system or by excessive pressure
losses in the liquid line as a result of:

® Long or undersized line.
® [iquid line vertical lift.

Remedy — Verify the correct liquid line size for the equiva-
lent length and system tonnage. Consult liquid line sizing data
published in many manufacturers’ catalogs and in textbooks. If
undersized, repipe with the correct size.

Determine amount of vertical lift, and obtain the resulting
pressure loss from Table 3, Bulletin 10-9. Using the subcooling
calculation example provided in the "subcooling" section of
Bulletin 10-9, find required subcooling necessary to prevent
gasification with the existing pressure losses. Provide the
necessary subcooling by using one of the methods described on
Page 1.

. Misapplication of internally equalized valve or
incorrect location of external equalizer — If the
pressure drop through the evaporator exceeds the predetermined
values shown in Table 1, Bulletin 10-9, an externally equalized
valve must be used. When an externally equalized valve is used,
the equalizer connection should be made at a point in the suction
line that will reflect the pressure existing in the line at the bulb
location.

Remedy — Replace internally equalized valve with one
having an external equalizer.

If external equalizer is installed incorrectly, change to correct
location. See Page 3.

7.

10.

11.

12.
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Insufficient pressure drop across valve — One of the
factors that influence expansion valve capacity is the pressure
drop that exists between the inlet and outlet. Anything
contributing to a reduction in this pressure drop will reduce valve
capacity. Abnormally low condensing pressures, excessive liquid
line pressure losses (even with adequate subcooling), undersized
distributor nozzle or distributor tubes may also be responsible for
a very low net pressure drop across the valve port.

Remedy — Remove source of pressure loss, or install valve
with adequate capacity at the reduced pressure drop. If inlet
pressure to valve is low due to low condensing pressure, raise
pressure.

If the refrigerant distributor nozzle is undersized replace with
correct size. See Bulletin 20-10.

. Dead thermostatic element or wrong thermo-

static charge — If the element has partially or completely
lost its thermostatic charge, the valve will be unable to feed
sufficient refrigerant or will remain closed. A wrong charge may
cause insufficient feed also.

Remedy — Replace the element if it is dead. If charge is
incorrect, replace with proper selective charge. See Bulletin 10-9.

. Charge migration (CP series, ZP series, and VGA

charges only) — In order for valves with these charges to
maintain control at the bulb, the bulb must be kept at a lower
temperature than the element (diaphragm case). If the thermo-
static charge does migrate to the element because of a lower
element temperature, the valve will throttle.

Detection — Warm the element with a cloth saturated with
hot water. If this produces more refrigerant feed and reduces the
superheat to normal, charge migration is responsible for the
starved evaporator.

Causes —

® [nsufficient pressure drop between the valve outlet and bulb
location, possibly due to an oversized distributor nozzle or no
nozzle at all.

® Excessive pushrod leakage, which allows the leaking refrig-
erant to cool the diaphragm case before passing into the
equalizer line. This is a rare occurrence and should be
carefully checked before arriving at this conclusion.

® Cold location of TEV, or condensate drippage on the
diaphragm case.

Remedies —

® Install distributor nozzle correctly sized in accordance with
nozzle sizing procedure given in Sporlan Bulletin 20-10.

® On valves with packed pushrod construction, remove element
and tighten the pushrod packing nuts.

m Relocate the TEV away from cold outlet air, or condensate

drippage.

Undersized valve

Remedy — Install valve sized in accordance with procedure
given in Bulletin 10-9, or Bulletin 10-10.

High Superheat adjustment

Remedy — Turn the adjusting stem counter clockwise until
the correct superheat is indicated.

Feed-back from another valve — Review instructions
for Bulb Location and Installation, Page 2.

Remedy — Check the bulb temperature and calculate the
superheat. If superheat is normal but too little refrigerant is



Page 8/ BULLETIN 10-11

flowing through the evaporator, check the piping for possible
refrigerant flow from another evaporator affecting the bulb. Re-
pipe if necessary. See Figure 4.

13. High pressure drop through evaporator

Remedy — Check the pressure at the evaporator inlet and
outlet with gauges. If pressure difference is greater than the
values shown in Table 1, Bulletin 10-9, use an externally
equalized valve.

14. Restricted, plugged, or capped external equalizer —
If the pressure under the diaphragm builds up due to pushrod
leakage and cannot escape through the external equalizer line,
the valve will remain closed.

Remedy — Check the external equalizer line to be sure it is
open or not capped.

Complaint "B”

“Valve feeds too much refrigerant.”

SYMPTOMS:
= Liquid returns to compressor.
= Superheat is low.
= Suction pressure is normal or higher than
normal.

THE CAUSE MAY BE:

1. Moisture — Water or a mixture of water and oil frozen in the
valve port or working parts of the valve will prevent proper
operation. This is the most common source of trouble on TEVs.
Since the valve is the first cold spot in the system, moisture will
freeze and block the valve open, closed, or any position in
between. If the valve is held in the open position by ice, liquid
flood-back will occur.

Remedy — Install a Sporlan Catch-All Filter-Drier in the
liquid line for removal of moisture from the refrigerant and oil.
See Bulletin 40-10.

For additional protection, install a Sporlan See*All Moisture and
Liquid Indicator for a positive indication of when a safe
moisture level is reached. See Bulletin 70-10.

2. Dirt or foreign material — Contaminants such as copper
oxide scale, metal chips, oil breakdown sludge, etc. may pass
through ordinary strainers and lodge at the TEV port and prevent
the valve from closing.

Remedy — Disassemble the valve and remove all foreign
material from the internal parts. Install a Sporlan Catch-All
Filter-Drier in the liquid line. The Catch-All filters out the
smallest particles of foreign material that might interfere with
the operation of any system component.

3. Expansion valve seat leak — When the valve port does
not seat tightly, refrigerant will pass through during the off-cycle
and fill the evaporator with refrigerant. If the seat leak is severe,
the valve will feed too much refrigerant during the operating
cycle as well. (Not applicable to valves with permanent bleed
ports or RPB feature.)

Remedy — If the valve seat is leaking, a gurgling or hissing
sound can usually be heard during the off-cycle. Also, a sight
glass or SeeeAll in the liquid line may indicate continued refrig-
erant flow for a long period after the compressor has stopped.
Make certain however, that the bubbles are not the result of
back-flow through a vertical liquid line.

Disassemble the valve to be certain that dirt or foreign material
is not responsible (see B-2). If the pin and seat are worn or
damaged and an internal parts kit is available, replace the parts.
When parts are not available, the valve must be replaced.

4. Oversized valve — Check valve ratings considering all the
factors which affect its capacity. See Page 16, Bulletin 10-9, or
Page 3, Bulletin 10-10.

Remedy — Install correctly sized valve.

5. Incorrect bulb installation — The bulb should be securely
fastened to a straight, clean, section of the suction line using two
bulb straps for good thermal contact. Also, the temperature of the
bulb should not be influenced by ambient temperature — an
external heat source such as a steam pipe or heating coil.

Remedy — Install bulb correctly. See Bulb Location and
Installation, Page 2.

6. Low superheat adjustment

Remedy — Turn the adjusting stem clockwise until the correct
superheat is indicated. See Page 4.

7. Incorrect thermostatic charge

Remedy — Select and install the correct selective charge. See
Bulletin 10-9.

8. Incorrectly located external equalizer

Remedy — Relocate external equalizer or the connection
between evaporator and any other temperature or pressure
sensitive evaporator control valve near bulb location. See Page
3 for recommendations.

9. Inefficient compressor — If the compressor is inefficient
or for some other reason lacks capacity, the suction pressure will
operate higher than normal. This may or may not be accompa-
nied by low superheats.

Remedy — Consult with compressor manufacturer.

Complaint "C”
“Valve feeds too much refrigerant at start-up only.”

SYMPTOMS:
= Liquid returns to compressor.
= No superheat.
= Suction pressure higher than normal.

THE CAUSE MAY BE:
1. Refrigerant drainage — Drainage of refrigerant from the
evaporator (during the off-cycle) when installed at a higher level
than the compressor.

Remedy — Install a trap-riser to top of evaporator or use
pump-down control. See Figure 5.

2. Compressor or suction line in cold location —
During the period when the system is not in operation, liquid
refrigerant will condense at the coldest point in the system. Liquid
will condense in the compressor or suction line, if they are located
in an ambient temperature below that of the evaporator during the
off-cycle. Upon re-starting, this liquid will slug the compressor.

Remedy — Keep compressor or suction line warm during the
off-cycle. Some compressors are equipped with crankcase heaters



for this purpose. Another corrective measure is to install a suction
line solenoid valve that is de-energized during the off-cycle.

w

Restricted or plugged external equalizer — A
momentary flood can occur when the load increases suddenly,
such as at start-up because the higher suction pressure cannot
reach the underside of the diaphragm and help close the valve.
If the pressure under the diaphragm increases due to any
pressure leakage around the pushrods, the valve will eventually
throttle.

Remedy — Remove the restriction or plugged portion of the
external equalizer.

B

Liquid line solenoid valve seat leak or interrupted
pumpdown — Liquid refrigerant can continue to feed the
TEV and/or remain in evaporator upon shut-down causing
flood-back to the compressor upon start-up.

Remedy — Disassemble and clean solenoid valve and/or
replace damaged internal parts if seat leakage is the problem. If
the pumpdown cycle isn’t completed before the compressor
cycles off, or the thermostat calls for cooling and reopens the
liquid line solenoid before the evaporator has been properly
evacuated, check the low pressure cut-off setting or the
electrical controls for possible causes.

u
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3. Low load— Low evaporator load may be caused by insuffi-

cient air over the coil as a result of an undersized blower, dirty
air filters, or an obstruction in the air stream. In addition, frost
formation on the coil or low entering air temperatures will
reduce the evaporator load.

Remedy — Correct the condition responsible.

4. Flow from one coil affecting TEV bulb of another

(Multiple evaporator systems only) — The tempera-
ture of the bulb may be falsely influenced by flow from another
evaporator usually because of incorrect piping.

Remedy — Correct the piping. See Figure 4, Page 3.

Improper compressor-evaporator balance — If the
compressor is too large for the load and evaporator capacity, the
low suction pressure which results will cause poor system
performance.

Remedy — Consult with the manufacturer or consulting
engineer, or the ASHRAE Handbook on component balancing.
If necessary, change or correct the improperly sized component.
Hot gas bypass may be used to balance properly.

6. Evaporator oil-logged — Poor heat transfer occurs and

unpredictable performance takes place. If erratic performance is
observed over a period of time, and other causes are omitted
from consideration, review the amount of oil in the system.

Complaint "D"

“Valve doesn’'t feed properly.”

Turbulent compressor oil level with little or no return to the
compressor sump indicates oil problems.

Remedy — Remove excessive oil from evaporator and
connecting piping. Many times the evaporator temperature will
be too low for the oil to be removed. Therefore, the system must
be allowed to warm sufficiently to get cold oil to drain. Analyze
system components for possible causes of oil problem before
restarting the system. Consult with the compressor manufacturer
for specific details on their compressor.

SYMPTOMS:
= Poor system performance.
= Superheat normal or lower than normal.
= Suction pressure lower than normal with
compressor unloaders locked out or hot gas
bypass shut off.*

THE CAUSE MAY BE:

1. Unequal circuit loading (Multi-circuit evaporators
and parallel evaporators connected to a single
refrigerant distributor) — When each circuit is not
subjected to the same heat load, the lightly loaded circuits will

Complaint "E"

“System hunts or cycles.”

SYMPTOMS:

allow unevaporated refrigerant or low temperature vapor to
enter the suction line and throttle the valve. This will cause
normally loaded circuits to be deprived of their share of
refrigerant. The net result is a loss of refrigerated evaporator
surface.

Remedy — Make necessary modifications which will allow
each evaporator circuit to receive the same percentage of the
total load. See Bulletin 20-10 for application information on
multi-circuit evaporators using a refrigerant distributor.

N

Poor refrigerant distribution (Multi-circuit evapora-
tors and parallel evaporators connected to a single
refrigerant distributor) — If the refrigerant distribution is
faulty, the circuits receiving the largest portion of refrigerant
will have the controlling influence on the TEV. The result is the
same as in paragraph 1 above.

Remedy — Correct refrigerant distribution. See Bulletin 20-10
for complete information on Refrigerant Distributors.

= Suction pressure fluctuates*

= Superheat fluctuates.

= Valve does not feed enough, and then too much
refrigerant.

THE CAUSE MAY BE:
1. System characteristics — Certain design characteristics of

the system may have an effect on the system’s tendency to hunt
or cycle. As an example, after the valve admits refrigerant to the
evaporator inlet, there is a time delay before the bulb senses the
effect at the evaporator outlet. This time delay is dependent on
evaporator length, tube size, and load. Generally, there is more
likelihood for hunting to occur when this time interval is long.
Other influencing factors are circuit arrangement, load per
circuit, and temperature difference.

Remedy — When hunting is moderate particularly with no
floodback, the effect on the system is insignificant and correc-

* When system has some form of capacity reduction — cylinder unloaders or hot gas bypass, a low suction pressure will not exist. Therefore, when checking TEV
performance, a better analysis is possible when these devices are locked out or shut off so the suction pressure will respond to variations in load or valve feed.
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tions are not necessary. If hunting is severe with floodback to
the compressor, check the possible remedies shown in
paragraphs below.

2. Valve size — An over-sized valve usually aggravates hunting.

Carefully check the valve rating considering all the factors
affecting its capacity. See Bulletin 10-9, or Bulletin 10-10.

Remedy — Replace valve with one correctly sized. On
multiple circuit evaporators using a refrigerant distributor, the
capacity of the valve can be reduced, within certain limits, by
installing a smaller distributor nozzle. See Bulletin 20-10.

3. Bulb location — If the bulb is located in a suction line trap,

its temperature will be affected by liquid oil and refrigerant
alternately collecting and evaporating at this point. This
condition frequently results in severe hunting.

Remedy — As a temporary measure relocate the bulb away
from the trap, and any turbulent areas created by elbows, tees,
etc. Also remove the bulb from the air stream or insulate. Re-
pipe if necessary. Sometimes another position around the
circumference of the suction line will minimize hunting. Follow
the Bulb Location and Installation instructions given on Page 2
for the best TEV control.

4. Refrigerant and load distribution — In addition to the

effects of poor distribution explained in paragraphs D-1 and D-
2, hunting also frequently results. This is caused by liquid
refrigerant from the overfed circuits occasionally reaching the
bulb of the valve.

Remedy — Correct the faulty distribution.

5. Superheat adjustment — All Sporlan TEVs are preset at

the factory to give the best performance on the average system.
A valve should not be adjusted unnecessarily, but occasionally
another setting may prove to be better.

Remedy — Turn the adjusting stem clockwise a turn at a time.
If the hunting stops or is reduced, turn the adjusting stem
counter clockwise a turn at a time to obtain the lowest superheat
with stable operation.

6. Moisture — As ice forms in a TEV from excessive moisture,

a very erratic hunt may result.

Remedy — Remove the moisture with the installation of a
Sporlan Catch-All Filter-Drier. A safe moisture level can be
determined by installing a Sporlan SeecAll.

5. System is hunting or cycling. See Section E on Page 9.

6. The TEV has been physically abused in an effort

to make the valve work properly. This is usually the
result of a mistaken analysis. It is frequently assumed that if a
valve does not feed properly, it is stuck (either opened or
closed). Beating the valve body with a hammer will only distort
the body and make it impossible for the valve to work once the
real cause is determined.

If a valve “sticks,” it is usually due to moisture freezing in the
port, dirt and other foreign material restricting or plugging the
internal parts, wax forming on the internal parts at low temper-
atures, or the valve has been physically abused so it cannot
function.

Remedy — Inspect the valve and its internal parts, including
the inlet strainer. If plugged or restricted in any way, clean the
parts thoroughly, oil the parts with a good grade of refrigerant
oil, and reassemble the parts. Complete details on this subject
are found on Pages 10 through 12.

If the valve is beyond normal cleaning processes, or if it is
physically damaged in any way, replace the valve with its proper
replacement model.

H Field Assembly

Instructions

C

omplaint "F"

“System won't perform properly.”

SYMPTOM:

= Cannot get valve to react or regulate at all.

THE CAUSE MAY BE:

1.

No refrigerant being fed to evaporator. See Section
A on Pages 6 & 7.

2. Too much refrigerant being fed to evaporator. See

Section B on Page 8.

3. Too much refrigerant being fed to evaporator at

start-up only. See Section C on Page 8.

4. Refrigerant control is erratic. See Section D on Page 9.

Sporlan valves my be opened easily for inspection.

—l

Thermostatic - 3
Element

r ’— Pushrods
_—

Outlet —B} !!7 et

Body

Seat —'

@7 Pin Carrier

Spring
«=——— Spring Guide
Bottom Cap = B
Assembly - i
Adjusting Stem
Seal Cap

Figure 9



Note: These Field Assembly Instructions apply in part to all Sporlan
TEVs. See Figure 9 for an “exploded” view of those models that can
be completely disassembled. When a TEV is to be disassembled for
inspection and cleaning, or for replacement of the thermostatic
element or the internal parts, the following information should be
reviewed for assistance.

Types F dated approximately C84 or earlier and Types I, BI, NI, RI,
FB manufactured prior to 1994 do not have replaceable elements nor
internal parts kits, but can be disassembled for inspection and
cleaning. Type F dated D84 or later, Type S valves dated B69 or later,
Type C valves dated C70 or later, and ALL Type G, X, (E)BF/SBF
and EBS valves employ packless pushrod construction and internal
parts are NOT available for use with them. However, their elements
can be replaced and they can be disassembled for inspection and
cleaning. Due to the single pushrod construction of the Type
(E)BF/SBF and EBS valves, only the bottom cap assembly, pin
guide, and superheat spring may be removed for inspection and
cleaning.

Early production of the Type F valve with the replaceable element
requires a 15/16" thin jaw, open end type element wrench such as a
Bonney 1230. Subsequent production of the Type F valve and all
Types (E)BF/SBE, I, BI, NI, RI, and FB valves require a 1" thin jaw,
open end type element wrench such as the one available from
Sporlan wholesalers. An open end wrench is necessary because of
limited space between the body and element of these valves.
Precautions must be taken in removing the KT-43 element (F) so the
element, body, or connections are not damaged by the wrenches.

While standard open end or adjustable wrenches fit the other element
sizes, the thin jaw type wrenches are also available for the other
element sizes: Bonney 1236 (1-1/8") for KT-53 elements, Bonney
1240 (1-1/4") for KT-83 elements, Bonney 1248 for KT-33 elements,
and Bonney 1252 for KT-63 and 7 elements.

Replaceable elements and internal parts kits are available for current
valves with packed pushrod construction:
Types P, H, M, D, and A.

Replaceable elements for Types O, V, W, and U are also available.
However, special field assembly instructions are included with their
internal parts kits.

Assembling Instructions

The following steps are necessary in properly disassembling,
inspecting, cleaning, and reassembling a TEV whether the valve is in
or out of the refrigerant piping.

1. Before disassembling the valve, be sure the refrigerant pressure
in the system has been reduced to a safe level (0 psig).

2. Remove the seal cap and turn the adjustment stem counter-
clockwise to relieve the spring force. Count and record the
number of turns so adjustment can be returned to its original
position.

3. Using appropriate wrenches or a vise to properly support the
valve body, remove the element (if a replaceable type), the
bottom cap assembly, and the internal parts. (Only remove the
bottom cap, pin guide, and superheat spring on Type (E)BF/SBF
and EBS valves. DO NOT remove the single pushrod from
these valves.)

Caution: Regardless of whether the valve is in the system or
in a vise, care must be taken to prevent distorting the body by
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exerting too much pressure in tightening the element or in
clamping the body in the vise. Also, do not use a wrench on the
outer welded edge of the element.

4. Inspect parts, element, and body for any foreign materials or
physical damage.

5. On valves with replaceable elements and/or internal parts,
replace any items that appear damaged.

6. Clean all parts with solvent, preferably by applying and then
blowing off with clean dry compressed air.

RIGHT WRONG

Pushrod Holes Pushrod Holes

Q) &

Valve Seat Valve Seat

Figure 10

7. To reassemble valves with replaceable seats, screw seat into
body with a fairly light pressure since it does not require a heavy
pressure to make this small knife-edge joint.

Caution: Be sure hexagon corners of seat do not protrude into
pushrod holes (see Figure 10).

For valves that do not have replaceable elements or for Type O
valves, place the pushrod(s) into the body now.

8. Next, slip the pin and carrier (which have been pressed
together at the factory) into the body and tap the pin into the
seat to form a true seating surface. It is generally advisable,
before tapping these parts together, to check the concentricity
of both the pin and seat by engaging the parts by pressing them
lightly together with one finger and noting that there is no
tendency to stick together. This should be repeated several
times after rotating the pin carrier a quarter of a turn. In
assembling valves with port sizes of 1/4" and larger which use
the flat disc instead of the tapered pin, DO NOT TAP THE
DISC AGAINST THE SEAT.

9. Now place the spring guide stamping (when used), and spring,
in the pin carrier, place the lower spring guide on the opposite
end of the spring and screw the bottom cap in place. (Replace
the pin guide, spring, and bottom cap assembly together on Type
(E)BF/SBF and EBS valves.) After screwing bottom cap
assembly in place, carefully tighten, preferable with two 10"
wrenches, to seal the metal-to-metal knife edge joint. The
sealing surfaces should be free of any foreign material or nicks
that might prevent a leak-tight joint.

10. On valves with replaceable elements (except Types O,
(E)BF/SBF and EBS), place the pushrods into the body and
open the valve several times by pressing down on the pins with
a flat metal surface. This will help seat the pin properly.

11. Check the height of the pushrod(s) above the element sealing
surface with the pushrod gauge (see Figure 11). The gauge is
supplied with internal parts kits or can be obtained at no charge
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upon request. (Since the internal parts of the Type (E)BF/SBF
and EBS valves cannot be replaced, it is not necessary to check
the pushrod height of these valves.)

The appropriate gauge numbers for the various TEV’s are given
in Table 3.

Caution: If the element-to-body joint utilizes a gasket, the
gasket must be removed before checking pushrod height.

If the pushrod(s) are too long, they must be carefully ground off
to the proper length. Clean the pushrod(s) of all dirt and
grindings and place them into the body.

Check Height
of Pushrod(s)

Pushrod(s) should just with Gau g e

clear here.

Gauge
1

N Pushrod(s)

—— Valve

Table 3
Valve Type" Gauge
Current Obsolete Number
AA(E), LMC-AA(E) 1
DA(E), LMC-DA(E) 2
PFE or HFE-1'/2, 3, 4,5, 8, 12 PFE or HFE-6, 7'/, 10, 11
PVE or HVE-2'/2, 5", 7, 11, PVE or HVE-2, 5, 8, 10, 12,
16, 20 15,17, 18
PDE or HDE-5, 8, 14 PDE or HDE-6, 7'/2,9, 12, 13
PRE or HRE-1'/, 4, 6'/2, 9, 12 PRE or HRE-6, 7'/2, 11, 13 3
UFE-12, 17
UVE-22, 30
- UDE-15, 21
URE-16, 22
OFE-23, 32, 40 UFE-23
OVE-40, 55, 70 UVE-40 3A
0DE-28, 40, 50 UDE-28
ORE-30, 35, 45 URE-30
All F Models® except
FF(E)-'/s, FV(E)-"/a, - 4
FD(E)-'/s, FR(E)-'/s
All G Models except
GF(E)-"/s, GV(E)-"/s, All small K models
GR(E)-'/s 5
All X Models
MFE-5, 7'/2, 11, 13, 15, 20 MFE-12, 17
MVE-8, 12, 18, 21, 26, 34 MVE-30
MDE-6, 9, 13, 15, 18, 25 MDE-14, 20 6
MRE-9, 15, 20, 25
KFE or VFE-45, KVE or VVE-70
KDE or VDE-55, KRE or VRE-50
MFE-25 MFE-22
MVE-42 MVE-40
MDE-30 MDE-26
MRE-30 6A
KFE or VFE-35, 55 VFE-50
KVE or VVE-52, 100 VVE-90
KDE or VDE-40, 65 VDE-42, 60
KRE or VRE-38, 70
WEFE-80, 110 WEFE-75, 100
WVE-135, 180 7
WDE-95, 130 WDE-90, 120
WRE-100, 130
CF(E) or SF(E)-"/s, /2,1, 1'/2,
2,2, 3
CV(E) or SV(E)-"/2, 1, 1'/2,
, 3, 4, R and T Models 8
CD(E) or SD(E)-"/s, /2, 1, 12, with 83 elements
2,2, 3,32
CRI(E) or SR(E)-"/s, /2, 1, 1'/2,
2,34
CFE-5, SFE-5, 6
CVE-8, SVE-8, 10
CDE-6, SDE-6, 7
CRE-6, SRE-6, 7
OFE-6, 9, 12 8A
OVE-10, 15, 20
0DE-7, 11, 14
ORE-6, 9, 12
OFE-16, OVE-30 8B

ODE-20, ORE-21°

Printed in U.S. of A.

Figure 11

12. Element Replacement — If the element is damaged or has

13.

@

lost its thermostatic charge, replace it with the same type.

To properly replace the element without damaging the element
or the valve body on valves which utilize a gasketed joint, be
sure only one gasket is used before assembling the element. In
assembling gasketed elements held in place by two cap screws,
be sure to pull up the cap screws evenly.

On valves which utilize the threaded type of element with metal-
to-metal knife edge joints, always use an appropriate wrench
(10") on the wrench flats. DO NOT use a wrench on the outer
welded edge of the element. The sealing surfaces should be free
of any foreign materials or nicks that might prevent a leak-tight
joint. A few drops of refrigerant oil on the element threads will
facilitate easy assembling and removal.

Return the superheat spring adjustment to its original position.
Replace the seal cap tightly.

Type F (internally and externally equalized) valves dated D84 or later,
Type S valves dated B69 or later, Type C valves dated C70 or later, and
all Type G (externally equalized only) and X valves have packless
pushrod construction and internal parts kits are not available for use
with them.

Applies only to Type F valves with a replaceable element.

Formerly used the KT-33-8 element and gauge number 33-8 (redesig-
nated 8B). The KT-33-8 element has been replaced by the KT-83.

SPORL;AN VALVE COMPANY

206 LANGE DRIVE ¢ WASHINGTON, MO 63090
636-239-1111 ¢ FAX 636-239-9130

®
www.sporlan.com
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anufacturers of refrigerants, controls, and other suppliers distribute hun-

dreds of thousands of pressure-temperature charts to the trade every year.
It would be rare indeed to find a service technician who could not put their hands
on a pressure-temperature card at a minute’s notice.

In spite of the widespread availability and apparent reference to the pressure-
temperature relationship, the number of service technicians who use the P-T chart
properly in diagnosing service problems are very few.

The purpose of this Form is to not only demonstrate the proper use of the pressure-
temperature relationship, but to also illustrate how it can be used to thoroughly
analyze a refrigeration or air conditioning system.
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REFRIGERANT IN THREE FORMS:

Before getting into the proper use of the P-T card, let’s
review briefly the refrigeration system and examine
exactly how the pressure-temperature relationship can
be applied.

The refrigerant in a refrigeration system will exist in one
of the following forms:

1. All liquid
2. All vapor
3. A mixture of liquid and vapor.

Figure 1

ﬁ

! | | —
|
>
>
EVAPORATOR .
Vapor
>
)) Liquid
COMPRESSOR >)
CONDENSER
Mixture of
vapor and liquid
r RECEIVER || |

Figure 1 lllustrates the form in which refrigerant is
found at various points in a normal operating refriger-
ation system.

Notice that the high side contains refrigerant in all of
the three conditions listed above. The discharge line
contains all vapor. The condenser where the vapor
condenses into a liquid contains a mixture of liquid
and vapor. The line between the condenser and the
receiver usually contains all liquid although it would not
be abnormal for this line to also have some vapor
mixed with the liquid. Since the receiver has a liquid
level at some point, it must be thought of as having a

mixture of liquid and vapor. The liquid line leading
from the receiver to the thermostatic expansion valve
should contain all liquid. A sight glass or liquid indica-
tor is frequently installed in the liquid line to assist in
determining if the liquid refrigerant is completely
vapor-free.

The low side of the system will usually contain refriger-
ant in only two of the three forms that were listed pre-
viously. That is, the low side will contain all vapor in the
suction line and a mixture of liquid and vapor from the
outlet of the thermostatic expansion valve to nearly the
outlet of the evaporator.
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WHEN P-T RELATIONSHIP HOLDS TRUE, REFRIGERANT

IS “SATURATED”

The important thing to remember is that the pressure-
temperature relationship as shown by a P-T card is
only valid when there is a mixture of refrigerant liquid
and vapor.

Therefore, there are only three places in the normally
operating refrigeration system where the P-T relation-
ship can be guaranteed with certainty. That is the
evaporator, the condenser, and the receiver — places
where a mixture of refrigerant liquid and vapor are
known to exist. When refrigerant liquid and vapor

exist together, the condition is known as “saturated”.

This means that if we are able to determine the pres-
sure at any of these points, we can easily determine
the temperature by merely finding the pressure on a
P-T card and reading the corresponding temperature.
Conversely, if we can accurately measure the temper-
ature at these three locations, we can also determine
the pressure from the P-T relationship by finding the
pressure corresponding to the temperature that we
have measured.

WHEN P-T RELATIONSHIP IS NOT TRUE, SUPERHEAT

OR SUBCOOLING IS INDICATED

At the points in the system where only vapor is pre-
sent, the actual temperature will be above the tem-
perature that is indicated by the P-T relationship for
the pressure we are measuring. The temperature of
the vapor can be the same as the pressure-temperature
relationship but in actual practice, it is always above.
In this case, the difference between the measured
temperature and the temperature corresponding to
the pressure that exists at the point in question is a
measure of superheat.

Where it is known that all liquid is present such as in
the liquid line, the measured temperature will be
somewhere below the temperature corresponding to
the pressure. In this case, the difference between the
measured temperature and the temperature corre-
sponding to the P-T relationship is a measure of liquid
subcooling. Again, it is possible to find that the actu-
al measured temperature is equivalent to the P-T rela-
tionship, in which case the amount of subcooling
would be indicated as zero.

ANALYZING ACTUAL SYSTEM FOR SATURATED, SUBCOOLED,

OR SUPERHEATED REFRIGERANT

Figure 2 shows some actual pressure-temperature
measurements throughout a normally operating sys-
tem using Refrigerant 134a which may give a better
insight into the condition of the refrigerant at the
various points. The measured temperature at the
evaporator inlet is 20°F. A gauge installed at this point
indicates a pressure of 18 psi. 18 psi on the P-T card
indicates a temperature of 20°F — the same as was
measured. This is what we should expect since, when
refrigerant liquid and vapor are present together, the
P-T relationship will hold true.

A gauge installed in the suction line measures 16 psi.
If there were a mixture of liquid and vapor at this
point, the measured temperature would be the same
as the P-T relationship or 17°F However, our actual

measured temperature in this case is 27°F The
amount of superheat in the vapor, therefore, at this
point is the difference between the measured temper-
ature of 27°F and the indicated temperature (accord-
ing to the P-T chart) of 17°F The superheat therefore
is 10°F

If we also measure 16 psi at the compressor inlet with
the measured temperature of 47°F our superheat in
this case would be 30°F, calculated by subtracting the
temperature equivalent to 16 psi (17°F) from the
measured temperature of 47°F

Let’s now examine the gauge we have installed mid-
way in the condenser which reads 158 psi. According
to the P-T relationship, the temperature will be 115°F
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and this is the temperature that we would be able to
measure if we placed a thermocouple in the refriger-
ant at this point, where it is changing from a vapor to
a liquid. In other words, there is no difference
between the measured temperature and the indicated
temperature using the P-T card. It might also be said
that the superheat is zero and the subcooling is zero.
This condition is also referred to as “saturation”.

In our example we also measure 158 psi at a dis-
charge line of the compressor. The measured temper-
ature here is 200°F Calculating the superheat in the
same way as it was done on the suction line, (differ-
ence between measured temperature and tempera-
ture corresponding to the P-T relationship), it is
determined that the superheat is 85°F

When a system employs the use of a liquid receiver,
there can be no subcooling at the surface of the lig-
uid in the receiver. The reason for this is that when
liquid refrigerant and vapor exist together, they must
obey the P-T relationship or the refrigerant must be

“saturated”. In our example the measured pressure in
the receiver is 146 psi, the refrigerant in the receiver
must therefore be at 110°F

Once a solid column of liquid is formed, subcooling
of the refrigerant can take place by lowering its tem-
perature with the use of liquid-suction heat exchang-
ers, subcoolers, or from lower ambient temperatures
surrounding the line.

Subcooling is a lowering of a temperature below the
P-T relationship. In our illustration in Figure 2, sub-
cooling of 5°F and 2°F have been determined as illus-
trated at two points.

Of course, it is important to maintain some liquid
subcooling in the liquid line to prevent flash gas from
forming in the liquid line and entering the thermosta-
tic expansion valve.

With the use of a P-T card, we should be able to deter-
mine the condition of the refrigerant at any point in



the system by measuring both the pressure and the
temperature and observing the following rules:

A. Liquid and vapor are present together when the
measured temperature corresponds to the P-T rela-
tionship (it is theoretically possible to have “satu-
rated liquid” or “saturated vapor” under these
conditions but practically speaking in an operating
system, it should be assumed that some liquid and
some vapor are present under these conditions).
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B. Superheated vapor is present when the measured
temperature is above the temperature corre-
sponding to the P-T relationship. The amount of
superheat is indicated by the difference.

C. Subcooled liquid is present when the measured
temperature is below the P-T relationship. The
amount of subcooling is represented by the dif-
ference.

PRACTICAL LIMITATION TO GAUGE LOCATIONS

In our illustration we have located gauges at points
in the system where it is not always feasible to do so
on an actual installation. Because of this, we must
oftentimes make deductions and assumptions when
dealing with an actual system.

As an example, we would normally assume that the
158 psi read on the gauge installed at the compres-
sor discharge line is also the pressure that exists in
the condenser. That is, we assume that there is no
pressure loss of any consequence between the com-
pressor discharge and the condenser. With this rea-
soning, we arrive at a condensing temperature of
115°F If an undersized discharge line or other
restrictions are suspected, we cannot make this
assumption and other pressure taps may be neces-
sary to locate the troublesome area.

It is also common practice to assume that the pres-
sure measured at the suction service valve of the
compressor is the same pressure that exists at the
outlet of the evaporator at the expansion valve bulb
location. This is particularly true on close-coupled
systems where it has been determined that the suc-
tion line is of the proper size. By making this assump-
tion, we can determine the expansion valve
superheat without installing an additional pressure
tap at the bulb location. However, to eliminate any

CHECKING ON NON-CONDENSABLES

The proper use of the P-T relationship can be helpful in
discovering the presence of air or other non-condens-
able gases in the system. This would be revealed by the

doubt as to the amount of suction line pressure drop
and to be absolutely precise in measuring superheat,
a gauge must be installed in the suction line at the
bulb location.

Care must be taken to make a reasonable allowance
for pressure drops within the system. Excessive pres-
sure drops can be detected by applying the principles
of the P-T relationship. As an example, in Figure 2,
with gauges installed only at the suction and dis-
charge of the compressor and reading as indicated,
a significant pressure drop through the evaporator
would be indicated by a high temperature of, say,
50°F measured at the evaporator inlet which would
correspond to a pressure at that point of approxi-
mately 45 psi for a pressure drop of 29 psi from the
evaporator inlet to the compressor inlet (45 minus
16). While this would be considered excessive on a
single-circuit evaporator, it should be remembered
that on multi-circuit evaporators using a refrigerant
distributor that a pressure drop through the distribu-
tor on Refrigerant 134a may be in the vicinity of 25
psi. This means that with the use of a refrigerant dis-
tributor, a measured temperature between the outlet
of the thermostatic expansion valve and the inlet of
the distributor of approximately 50°F would not be
abnormal in the system illustrated in Figure 2.

measured temperature in the condenser or the leaving
temperature of the cooling medium being much lower
than that indicated by the P-T relationship.



TEST YOUR P-T KNOW-HOW!
Figure 3 is an exercise to test your knowledge and use of the P-T relationship. The pressure and temperature are shown at various points in the
system. Check the square that indicates the condition of the refrigerant at each point. In the case of superheated vapor and subcooled liquid, indi-
cate the amount in the blank shown.

Vacuum-Inches of Mercury— SPORLAN TEMPERATU RE PRESSU RE CHART Pressure-Pounds Per Square Inch Gage

Italic Figures Bold Figures
TEMPER- REFRIGERANT (SPORLAN CODE) TEMPER- REFRIGERANT (SPORLAN CODE) TEMPER- REFRIGERANT (SPORLAN CODE)
ATURE ATURE ATURE
°F R-22(V) | R-410A(Z) | R-407C(N) | R-12(F) | R-134a(J) °F R-22(V) | R-410A(Z) | R-407C(N) | R-12(F) | R-134a(J) °F R-22(V) |R-410A(Z) | R-407C(N) | R-12(F) | R-134a(J))
-60 | 11.9, 0.9 | 16.0 | 19.0 | 21.6 12 | 34.8| 65.4| 29.0 15.9 | 13.2 42 | 71.5/123.6  64.6 | 38.9 | 37.0
-55 92 18| 137 | 173 | 20.2 13 | 35.8| 67.0 | 29.9 16.5 | 13.8 43 | 73.0/125.9 66.1 | 39.8 | 38.0
-50 6.1 43| 11.1 | 154 | 18.6 14 | 36.8| 68.6 | 30.9 171 | 144 44 | 745/ 128.3| 67.6 | 40.8 | 39.0
-45 27| 7.0 8.1 | 133 | 16.7 15 | 37.8| 70.2 | 31.8 17.7 | 15.1 45 | 76.1/130.7 | 69.1 | 41.7 | 40.0
-40 0.6 | 10.1 4.8 | 11.0 | 14.7 16 | 38.8| 71.9 | 32.8 18.4 | 15.7 46 | 77.6/ 133.2| 70.6 | 427 | 411
-35 26| 13.5 1.1 84 | 123 17 | 399 73.5| 33.8 19.0 | 16.4 47 | 79.2/135.6 | 72.2 | 43.7 | 42.2
-30 49| 17.2 1.5 5.5 9.7 18 | 409 | 75.2 | 34.8 19.7 | 171 48 | 80.8/ 138.2| 73.8 | 44.7 | 43.2
-25 75| 21.4 3.7 2.3 6.8 19 | 42.0| 77.0| 35.9 204 | 17.7 49 | 82.4/140.7| 754 | 457 | 443
-20 [10.2 | 25.9 6.2 0.6 3.6 20 | 431 78.7| 36.9 | 21.1 | 184 50 | 84.1 143.3| 771 | 46.7 | 45.4
-18 | 11.4 | 27.8 7.2 1.3 22 21 | 442 80.5| 38.0 21.8 | 19.2 55 | 92.6 156.6 | 106.0 | 52.1 | 51.2
-16 | 12.6 | 29.7 8.4 2.1 0.7 22 | 453 | 82.3 | 39.1 22.5 | 19.9 60 101.6/ 170.7 | 116.2  57.8 | 57.4
-14 |13.9 | 31.8 9.5 2.8 0.4 23 | 46.5| 84.1 | 40.2 | 23.2 | 20.6 65 111.3 185.7 | 127.0 63.8 | 64.0
-12 [15.2 | 33.9 | 10.7 3.7 1.2 24 | 47.6| 859 | 413 | 239 | 214 70 |121.5/201.5| 138.5  70.2 | 71.1
-10 [16.5 | 36.1 | 11.9 4.5 2.0 25 | 48.8| 87.8 | 424 | 24.6 | 22.1 75 |132.2| 218.2| 150.6 | 77.0 | 78.6
-8 17.9| 384 | 13.2 5.4 2.8 26 | 50.0 89.7 | 43.6 | 25.4 | 229 80 |143.7 235.9| 1635 | 84.2 | 86.7
-6 |19.4| 40.7 | 146 6.3 3.7 27 | 51.2| 91.6 | 44.7 26.1 | 23.7 85 (155.7| 254.6 | 177.0 | 91.7 | 95.2
-4 209 43.1 | 159 7.2 4.6 28 | 52.4| 93.5 | 45.9 26.9 | 245 90 168.4| 274.3 | 191.3 | 99.7 104.3
-2 224 456 | 17.4 8.2 5.5 29 | 53.7| 95.5| 4741 27.7 | 253 95 [181.9) 295.0 | 206.4 | 108.2 | 113.9
0 |24.0| 48.2 | 18.9 9.2 6.5 30 | 549 975 | 484 28.5 | 26.1 100 (196.0| 316.9 | 222.3 | 117.0 | 124.1
1 |24.8| 49.5  19.6 9.7 7.0 31 | 56.2| 99.5| 49.6 | 29.3 | 26.9 105 210.8| 339.9 | 239.0 126.4 | 134.9
2 1257|509 | 204 | 10.2 7.5 32 | 57.5/101.6 | 50.9 | 30.1 | 27.8 110 |226.4| 364.1 | 256.5 | 136.2 | 146.3
3 265 522 | 21.2 | 10.7 8.0 33 | 58.8|103.6 | 52.1 30.9 | 28.6 115 |242.8| 389.6 | 274.9 | 146.5 | 158.4
4 274|536 | 220 | 11.3 8.6 34 | 60.2/105.7 | 53.4 | 31.8 | 29.5 120 260.0| 416.4 | 294.2 | 157.3 | 171.1
5 |28.3| 55.0 | 22.8 | 11.8 9.1 35 | 61.5/107.9 | 54.8 @ 32.6 | 30.4 125 |278.1 444.5| 314.5 | 168.6 184.5
6 |29.1| 56.4 | 23.7 | 124 9.7 36 | 62.9| 110.0 | 56.1 33.5 | 31.3 130 [297.0 474.0 | 335.7 | 180.5 | 198.7
7 |30.0 579 | 245 | 129 | 10.2 37 | 64.3| 112.2 | 57.5 343 | 32.2 135 316.7| 505.0 | 357.8  192.9 | 2135
8 31.0| 593 | 254 | 135 | 10.8 38 | 65.7 1144 | 58.9 | 35.2 | 33.1 140 337.4| 537.6 | 380.9  205.9 | 229.2
9 |31.9| 60.8 | 26.2 | 14.1 1.4 39 | 67.1]116.7 | 60.3 36.1 | 341 145 359.1| 571.7 | 405.1 | 219.5 | 245.6
10 | 32.8 | 623 | 27.1 | 14.7 | 12.0 40 | 68.6| 118.9 | 61.7 | 37.0 | 35.0 150 381.7| 607.6 | 430.3  233.7 | 262.8
11 |33.8| 63.9 | 28.0 | 153 | 12,6 41 | 70.0 121.2 | 63.1 37.9 | 36.0 155 |405.4| 645.2 | 456.6 | 248.6 | 281.0
To determine subcooling for refrigerant R-407C use BUBBLE POINT values (Temperatures above 50°F — Gray Background); to determine superheat R-407C, use DEW POINT values (Temperatures 50°F and below).
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Common TEV Problems
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By Steve Esslinger — Senior Application Engineer of Supermarket Refrigeration

When responding to a refrigeration service call at a
supermarket, the refrigeration technician immedi-
ately plays "problem percentages" upon entering
the store. Most refrigeration equipment break-
downs are repeat problems to some degree. Playing
the "percentages" when responding to a service call
enables the Technician to get to the root source of a
problem as quickly as possible to prevent perish-
able product loss.

The purpose of this form is to cover the higher per-
centage problems and repair procedures of TEVs in
supermarket applications.

A brief review of basic TEV operation is in order.
The diaphragm is the actuating member of the
TEV. There are three fundamental pressures act-
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ing on it: Sensing bulb pressure P1, equalizer pres-
sure P2, and the equivalent spring pressure P3.
The sensing bulb pressure is a function of tempera-
ture and acts on the top of the diaphragm causing
the TEV to move in a opening direction. The equal-
izer and spring pressure act together underneath
the diaphragm causing the valve to move in a
closed position. Under normal operation (disregard-
ing the pressure differential required across the
diaphragm to move it), sensing bulb pressure
equals equalizer pressure plus spring pressure, i.e:
P1 = P2 + P3. It is important to note that spring
pressure is essentially constant once the valve is
set. As a result, the TEV is actually controlling the
difference between the bulb and the equalizer pres-
sures, which is the amount of the spring pressure.
The spring pressure represents the superheat the
valve is controlling at the bulb location. Now with
TEV basics aside, lets review some of the higher
percentage TEV problems when servicing a super-
market. The subject valves had previously been
operating at the correct superheat setting.

The Valve Will Not Feed Enough Refrigerant

# 1 — Check the TEV Adjustment: The factory set-
ting of a Sporlan TEV is close to center stem. Count
the total number of turns front seat to back seat,
then front seat the adjustment stem to 50% of the
total turns counted.

Turn the adjusting stem counter clockwise in incri-
ments of 1/2 to 1 full turn every 15-minutes until
the correct superheat is reached.

# 2 — Check the Sensing Bulb Location: The sens-
ing bulb should be securely fastened to a clean,
straight section of the suction line. The bulb should
not be influenced by ambient air temperature. The
bulb should be attached to a horizontal suction line
at the evaporator outlet. If the bulb cannot be locat-
ed in this manner it may be located on a descend-
ing vertical line only. On suction lines 7/8" and
larger, it should be installed at 4 or 8 o'clock on the
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Liquid and oil |
drain away
 from bulb

The sensing bulb should be securely fastened to a
clean, horizontal section of the suction line at the
evaporator outlet.

side of the horizontal line. On smaller lines the bulb
may be mounted at any point around the circum-
ference except the bottom of the line where oil may
influence the sensitivity. On multiple evaporators,
the piping should be arranged so that the flow from
any one valve cannot affect the sensing bulb of
another. The equalizer connection should be made
at a point several inches downstream of the bulb.

Verify the sensing bulb is correctly installed.

Note: This check is also valid when the TEV is
flooding the evaporator.

On suction lines 7/8” and larger, the sensing bulb
should be installed at 4 or 8 o’clock on the side of the
horizontal line.

# 3 — Check For Moisture: Water or a mixture of
water and oil frozen in the valve port (or working
parts of the valve) prevent proper operation. Since
the valve is the first cold spot in the system, mois-
ture will freeze restricting flow. The fact that the
system has not been opened for years does not

eliminate the potential for this problem. Elevating
the temperature of a liquid line drier (already at
maximum water retention) beyond its normal oper-
ating temperature can cause it to release moisture
into the system. Liquid lines increase in tempera-
ture during a slow refrigerant leak, dirty condens-
er coil, failed condenser fan motor etc.

Pour a cup of hot water on the valve body to melt
the suspected internal ice formation. A telltale
audible surge in refrigerant flow will indicate sys-
tem moisture. Install a new Catch-All filter-drier.

Note: This check is also valid when the TEV is
flooding the evaporator, the valve may freeze in a
"too open" position.

# 4 — Check for Contaminants in the Valve Body:
Restrictive dirt or foreign material such as copper
oxide scale, metal chips, oil breakdown, sludge, etc.
Conventional strainers allow some types of these
materials through ultimately obstructing the port
of the TEV.

Pump the system down, disassemble and clean the
TEV. Install a Catch-All filter-drier directly ahead
of the TEV if additional contaminants are suspected
between the main liquid line filter and the restrict-
ed TEV. If no contaminants are found, install a
sight glass ahead of the TEV and go to step #5.

Note: This check is also valid when the TEV is
flooding the evaporator, the foreign material may
prevent the valve from closing.

# 5 — Check for a Solid Liquid Column to the TEV:
Install a liquid line sight glass directly ahead of the
TEV during step #4 while the system is pumped
down. If flash-gas is present, check for a liquid line
restriction or pressure drop caused by incorrect
pipe size or poor piping practices.

Correct the pressure drop as required. If the pres-
sure drop is because of the length of the piping run
or liquid lift, install a heat exchanger to sub-cool
the refrigerant to the required temperature for
elimination of the flash-gas.

# 6 — Check Design Pressure Drop for Required
TEV Capacity: The capacity of the TEV is a variable
dependent on the pressure differential across the
valve. Greater pressure drop across the TEV =
greater TEV capacity.

Remove the source of the pressure loss on the inlet,
or pressure increase at the outlet. If the inlet pres-
sure to the valve is due to low condensing pressure,
install the appropriate head pressure controls.
Installing a larger TEV is the last resort.



# 7 — Check for Element Charge Migration:
Pressure limiting type elements P, VGA and G
charges have a limited volume of constituents. The
bulb temperature must be lower than the element
or the bulb constituents will migrate into the ele-
ment causing the valve to throttle and or close.

Warm the element with a heat gun (not a rosebud
torch) returning the superheat to normal. Relocate
the valve body to a location with a higher tempera-
ture than the sensing bulb.

TEV Continuously or Cyclically Floods the
Evaporator

A TEV is a modulating type valve with the ability
to modulate the refrigerant flow rate much lower
than its full load design rating. The more oversized
the TEV, the larger the valve superheat swings.
The "superheat swing" references the number of
degree's change from high to low at the evaporator
outlet as the TEV modulates. The superheat swings
are also referred to as "hunting".

A conventional non-balanced port TEV can modu-
late down to about 30% of its maximum loading.
The TEV hunting (or swings) at this minimal per-
cent are large enough that liquid refrigerant can
spill past the sensing bulb before the valve throt-
tles. A balanced port TEV can modulate down to
approximately 25% of its maximum load rating
before spillover occurs (the loading is lower with
the balanced port valve because it is not influenced
by inlet pressure).

Note: Increased pressure drop or decreased enter-
ing liquid temperature beyond design conditions
increases the TEVs capacity.

# 8 — Check the TEV Adjustment: The factory set-
ting of a Sporlan TEV is close to center stem. Count
the total number of turns from front seat to back
seat, then front seat the adjustment stem 50% of
the total turns counted.

Turn the adjusting stem clockwise in incriments of
1/2 to 1 full turn every 15-minutes until the correct
superheat is reached.

# 9 — Check for a Solid Liquid Column to the TEV:
The TEV adjustment stem may be opened far
enough to offset less than a solid column of liquid
in some applications. Should the condensing tem-
perature drop, resulting in sub-cooled refrigerant,
(a solid head of refrigerant) the TEV may flood. A
lighter evaporator load may also result in a solid
head of refrigerant to the TEV, leading to a flood-
ed evaporator condition that did not formerly
exist.
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Install a liquid line sight glass directly ahead of the
TEV and verify a solid head of refrigerant during
the adjustment procedure.

# 10 — Time Study the Flooding Cycles: A TEV
with a severe "hunt” will go to zero degrees of
superheat before the valve throttles closed. It may
take up to several minutes for the liquid refrigerant
in the flooded evaporator to boil off (exhibiting zero
degrees superheat). The evaporator superheat
may then conversely rise ten or more degrees for
an additional minute or two before starting the
cycle over.

A TEV that is exhibiting this type of cyclical flooding
condition should slowly be adjusted OPEN. Not only
will the higher superheat value get lower, the zero
degrees at the bottom of the TEV swing will increase
to a superheated value. Reducing the adjustment
spring pressure results in a higher volume, less
erratic evaporator feed, in most applications.

# 11 — Check the Evaporator for Air Side Heat
Loading: The number of air turns in a walk-in
cooler or feet per minute air flow in a refrigerated

Effect of equal refrigerant distribution
with — UNEQUAL circuit loading

These illustrations depict conditions that result in a
loss of heat transfer due to either (top) unequal circuit
loading or (bottom) unequal refrigerant distribution.

Effect of UNEQUAL refrigerant distribution
with — equal circuit loading
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fixture should not be reduced. A loss of air move-
ment because of dirt, ice, missing sheet metal pan-
els or incorrect product load levels results in a loss
of heat transfer. The TEV may hunt and flood if
loaded too lightly.

Verify air movement is at design conditions.

# 12 — Check the Evaporator for Unequal Circuit
Loading: Multi-circuit evaporators and parallel
evaporators connected to a single refrigerant dis-
tributor must receive an equal percentage of the
total load. When each circuit is not subjected to the
same heat load, the lightly loaded circuits will allow
liquid refrigerant or low temperature vapor to enter

the suction line and throttle the TEV. This will
cause normally loaded circuits to be deprived of
their share of the refrigerant. The net result is a
loss of refrigerated evaporator surface and a poten-
tially oversized TEV. Check the temperature of the
suction outlets of each distributor circuit before the
suction header. Unequal temperatures at these
locations are the result of unequal loading.

Check with the equipment manufacturer for the
correct distributor and nozzle assembly if poor dis-
tribution is diagnosed.

An edited version of this form was previously print-
ed in the January 2001 issue of the RSES Journal.
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