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ELECTRIC HEATER - may also be used to separate oil and refrigerant.This system is similar to that of
Figure 6 except that heat required for vaporization is
added electrically.
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OIL RETURN - by draining oil-refrigerant mixture through a heat exchanger is illustrated here.
Heat in incoming liquid vaporizes refrigerant to
prevent return of liquid to compressor. Liquid feed
is controlled by a hand expansion valve.

If the insert bulb is installed directly into the surge
drum or chiller, then oil return from this point only
is necessary. However, if the insert bulb is located in
a remote chamber which is tied to the surge drum or
chiller with liquid and gas balance lines then oil return
should be made from both locations as shown in Figures 5, 6, and 8.
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Conclusions - The problem of returning oil from
a ﬂooded system is not highly complex and there are
undoubtedly other methods in use today that are comparable to those outlined above. Regardless of how it
is accomplished, oil return must be provided, for
proper operation of any ﬂooded system – not only
with the Sporlan Level-Master Control but with a ﬂoat
or other type of level control device.

Vapor to Suction Line
Thermostatically
Controlled Heater

The SPORLAN Level-Master Control is a positive liquid level control device suitable for application to all
ﬂooded evaporators.

DESCRIPTION and OPERATION
The LMC is a standard thermostatic expansion valve
equipped with a Level-Master Element. The combination provides a simple, economical and highly effective
liquid level control. The bulb of the conventional thermostatic element has been modiﬁed to an insert type
of bulb which incorporates a low wattage heater. A 15
watt heater is supplied as standard. For applications
below -60°F evaporating temperature specify a special 25 watt heater.
The insert bulb is installed in the accumulator or surge
drum at the point of the desired liquid level. As the level
at the insert bulb drops, the electrically added heat increases the pressure within the thermostatic element
and opens the valve. As the liquid level at the bulb rises,
the electrical input is balanced by the heat transfer from
the bulb to the liquid refrigerant and the LMC either
modulates or eventually shuts off. The evaporator pressure and spring assist in providing a positive closure.

Oil to Compressor
Crankcase

General
The Level-Master control can be applied on any
system that has been speciﬁcally designed for
ﬂooded operation.
Sporlan is not responsible for system design and, therefore is not liable for any damage arising from faulty design or improper piping, or for misapplication of its products. Figures 2 through 8 are piping schematics only to
illustrate possible methods of applying the LMC valves.
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If these valves are applied in any manner other than
as described in this bulletin, the Sporlan warranty is
void. The system piping should be designed to protect
the compressor at all times. This includes protection
against overheating, slugging with liquid refrigerant,

and trapping oil in various system locations. Sporlan
recommends that recognized piping references, such
as equipment manufacturers’ literature and the ASHRAE
Handbooks be consulted for assistance.
The valve is usually connected to feed into the surge
drum above the liquid level. It can also feed into the
liquid leg or coil header.
The insert bulb can be installed directly in the shell,
surge drum or liquid leg on new or existing installations.
Existing ﬂoat systems can be easily converted by installing the LMC insert bulb in the ﬂoat chamber.
The Level-Master Control may be installed at any ambient temperature. A thermostatic switch in the heater
assembly protects the element from the excessive temperature created by the heater.

Insert Bulb
The insert bulb should be installed at the point where
the liquid level is to be maintained. The bulb must be in
contact with the refrigerant, i.e., NOT installed in a well. If
the insert bulb is projected directly into the surge drum,
it should be shielded from possible splash from either the
valve feed or the return from the coil. While generally installed in a horizontal position, see Figure 1, it will operate
effectively at any angle or vertical position.
Minor adjustments in liquid level can be made with the
expansion valve adjustment stem. The insert bulb assembly is provided with a lock ring and gasket joint so the
bulb can be removed without breaking the pipe joint.
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Figure 1
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Electrical Connections
The heater comes with a two wire neoprene covered
cord two feet in length. It runs through a moistureproof grommet and a 1/2” male conduit connection afﬁxed to the insert bulb assembly, see Figure 2.
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overfeed is caused by the fact that oil does not convey
the heat from the low wattage heater element away
from the bulb as rapidly as does pure liquid refrigerant.
The bulb pressure is higher than normal and the valve
remains in the open or partially open position.

If oil is not drained from a ﬂooded ammonia system
a reduction in the evaporator heat transfer rate can occur due to an increase in the refrigerant ﬁlm resistance.
Difﬁculty in maintaining the proper liquid level with
any type of ﬂooded control can also be expected.

Oil and Ammonia Systems - Liquid ammonia
and oil are immiscible for all practical purposes. Since
the density of oil is greater than that of ammonia it will
fall to the bottom of any vessel containing such a mixture, if the mixture is relatively placid. Therefore, the
removal of oil from an ammonia system is a comparatively simple task. Generally, on systems equipped with
a surge drum, the liquid leg is extended downward below the point where the liquid is fed off to the evaporator, and a drain valve is provided to allow periodic
manual draining as shown in Figure 3.

With a ﬂoat valve you can expect the liquid level in the
evaporator to increase with high concentration of oil
in a remote ﬂoat chamber.

Figure 3

Oil and HFC/HCFC Systems - With HFC and
HCFC systems - Refrigerants 134a, 22, 507, etc, the oil
and refrigerant are miscible under certain conditions.
Mineral oil is partially miscible in liquid R-22 and POE
lubricant tends to be more miscible in R-134a and R507 and other HFC refrigerants. In R-22 systems, a 5%
(by weight) of napthenic mineral oil in liquid refrigerant will remain in solution to approximately 0°F. But
at temperatures below 0°F a liquid phase separation
occurs. An oil rich solution will appear at the top and
a refrigerant rich solution will lie at the bottom of any
relatively placid remote bulb chamber. Keep in mind
miscibility data for systems using R-22 and HFC refrigerants depends on the oil used and the percentage of
oil present in the refrigerant.
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The heater circuit must be interrupted when refrigeration is not required and the compressor is cycled off.
This will prolong the life of the heater thermostat. To
accomplish this, the heater is wired in parallel (on the
compressor side) with the control or power relay, the
holding coil of the compressor magnetic starter, or the
liquid line solenoid valve.

Evaporator
Oil Drain

DESIGN PRECAUTIONS
Hand Valves
On installations where the valve is isolated from the
surge drum by a hand valve, and a 2 to 3 pound pressure
drop from the valve outlet to the bulb location is likely,
we recommend using an externally equalized valve.

Oil Return
General - All reciprocating compressors allow some
oil to pass into the discharge line along with the discharge gas. Mechanical oil separators are used extensively; however, they are never completely effective.
The untrapped oil passes through the condenser, liquid
line, expansion device and ﬁnally into the evaporator.
In a properly designed direct expansion system, the
refrigerant velocity in the evaporator tubes, and in the
suction line, is high enough to insure a continuous return of oil to the compressor crankcase. But, this is not
characteristic of ﬂooded systems. Here we purposely
design the surge drum for a relatively low vapor velocity to prevent entrainment of liquid refrigerant droplets
and consequent carry over into the suction line. This
design prevents oil from returning to the low side in
the normal manner.
If oil is allowed to concentrate at the insert bulb location of the Sporlan Level-Master Control, overfeeding
with possible ﬂoodback can occur. The tendency to

For ﬂooded chillers that do not use a surge drum, a
sump with a drain valve is usually provided at the bottom of the chiller shell.
The above methods are quite satisfactory, except on
some low temperature systems, where the drain leg or
sump generally has to be warmed prior to attempting
to draw off the oil since the trapped oil becomes quite
viscous at lower temperatures.
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If a Sporlan Level-Master Control is used with the inset
bulb installed in a remote chamber, oil concentration
at the bulb can cause overfeeding with possible ﬂoodback. The lower or liquid balance line must be free of
traps and must be free draining into the surge drum or
chiller as shown in Figure 4. The oil drain leg or sump
must be located at the lowest point in the low side.

In HFC systems, the miscibility of the POE oil depends
on the oil approved for the system. Different POE oils
will yield different results. POE oils formulated with lower molecular weight alcohols tend to be more miscible
than those with higher molecular weights. Depending
on the system, the POE lubricant and refrigerant can
be completely miscible at all temperatures normally encountered, or some liquid phase separation could exist
for a particular POE oil/ refrigerant combination.
Oil in ﬂooded evaporator applications can produce
many effects. Oil as a contaminant will raise the boiling
point of the liquid refrigerant if it exists in signiﬁcant
quantity in the evaporator. Oil can change the heat
transfer properties with a consequent loss in system
capacity. In addition, oil can affect the liquid level control and produce “foaming”, potentially carrying liquid
into the suction line.
With a ﬂoat valve you can normally expect the liquid
level in the evaporator to decrease with increasing
concentration of oil in the ﬂoat chamber.This is due to
the difference in density between the lighter oil in the
chamber and lower balance leg, and the heavier refrigerant/oil mixture in the evaporator. A lower column of
dense mixture in the evaporator will balance a higher
column of oil in the remote chamber and piping, in a
manner similar to a “U” tube manometer with a different liquid in each leg.

With the Sporlan level Master Control the heat transfer rate at the bulb is decreased producing overfeeding and possible ﬂood back. In order to minimize that,
we must keep the oil concentration as low as possible
in the evaporator, surge drum, and remote insert bulb
chamber - if one is used. With HFC/POE oil systems,
the oil/refrigerant mixture is likely homogenous (but
not necessarily) and you can drain from almost any location in the chiller, surge drum, or remote chamber
that is below the liquid level. With R-22 or a possible
HCFC/POE oil mixture that is not homogenous, the
drain must be located at, or slightly below the surface
of the liquid since the oil rich layer is at the top. There
are many types of oil return devices:
1. Direct drain into the suction line.
2. Drain through a high pressure liquid warmed
heat exchanger.
3. Drain through a heat exchanger with the heat supplied by an electric heater.
The following Figures 5, 6, 7, and 8 are representative of
these three methods.
Draining directly into the suction line, as shown in Figure 5, is the simplest method but the hazard of possible
ﬂoodback to the compressor remains.
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DIRECT DRAIN - of oil to the suction line is
one of three ways to recover oil in ﬂooded systems. Heat from the environment or a liquid-suction heat exchanger is required to vaporize the
liquid refrigerant so drained. Vapor velocity
carries oil back to the compressor.

Draining through a heat exchanger as indicated in
Figure 6, is a popular method since liquid refrigerant
ﬂoodback problems are minimized by using the warm
liquid to vaporize the liquid refrigerant in the oil/refrigerant mixture.
The use of a heat exchanger with an insert electric
heater, as shown in Figure 7, is a variation of the preceding method.
In all of the oil return arrangement discussed a solenoid
valve should be installed in the drain line and arranged
to close when the compressor is not in operation. Otherwise liquid refrigerant could drain from the low side
into the compressor crankcase during the off cycle.
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Electrical Connections
The heater comes with a two wire neoprene covered
cord two feet in length. It runs through a moistureproof grommet and a 1/2” male conduit connection afﬁxed to the insert bulb assembly, see Figure 2.
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overfeed is caused by the fact that oil does not convey
the heat from the low wattage heater element away
from the bulb as rapidly as does pure liquid refrigerant.
The bulb pressure is higher than normal and the valve
remains in the open or partially open position.

If oil is not drained from a ﬂooded ammonia system
a reduction in the evaporator heat transfer rate can occur due to an increase in the refrigerant ﬁlm resistance.
Difﬁculty in maintaining the proper liquid level with
any type of ﬂooded control can also be expected.

Oil and Ammonia Systems - Liquid ammonia
and oil are immiscible for all practical purposes. Since
the density of oil is greater than that of ammonia it will
fall to the bottom of any vessel containing such a mixture, if the mixture is relatively placid. Therefore, the
removal of oil from an ammonia system is a comparatively simple task. Generally, on systems equipped with
a surge drum, the liquid leg is extended downward below the point where the liquid is fed off to the evaporator, and a drain valve is provided to allow periodic
manual draining as shown in Figure 3.

With a ﬂoat valve you can expect the liquid level in the
evaporator to increase with high concentration of oil
in a remote ﬂoat chamber.

Figure 3

Oil and HFC/HCFC Systems - With HFC and
HCFC systems - Refrigerants 134a, 22, 507, etc, the oil
and refrigerant are miscible under certain conditions.
Mineral oil is partially miscible in liquid R-22 and POE
lubricant tends to be more miscible in R-134a and R507 and other HFC refrigerants. In R-22 systems, a 5%
(by weight) of napthenic mineral oil in liquid refrigerant will remain in solution to approximately 0°F. But
at temperatures below 0°F a liquid phase separation
occurs. An oil rich solution will appear at the top and
a refrigerant rich solution will lie at the bottom of any
relatively placid remote bulb chamber. Keep in mind
miscibility data for systems using R-22 and HFC refrigerants depends on the oil used and the percentage of
oil present in the refrigerant.
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The heater circuit must be interrupted when refrigeration is not required and the compressor is cycled off.
This will prolong the life of the heater thermostat. To
accomplish this, the heater is wired in parallel (on the
compressor side) with the control or power relay, the
holding coil of the compressor magnetic starter, or the
liquid line solenoid valve.

Evaporator
Oil Drain

DESIGN PRECAUTIONS
Hand Valves
On installations where the valve is isolated from the
surge drum by a hand valve, and a 2 to 3 pound pressure
drop from the valve outlet to the bulb location is likely,
we recommend using an externally equalized valve.

Oil Return
General - All reciprocating compressors allow some
oil to pass into the discharge line along with the discharge gas. Mechanical oil separators are used extensively; however, they are never completely effective.
The untrapped oil passes through the condenser, liquid
line, expansion device and ﬁnally into the evaporator.
In a properly designed direct expansion system, the
refrigerant velocity in the evaporator tubes, and in the
suction line, is high enough to insure a continuous return of oil to the compressor crankcase. But, this is not
characteristic of ﬂooded systems. Here we purposely
design the surge drum for a relatively low vapor velocity to prevent entrainment of liquid refrigerant droplets
and consequent carry over into the suction line. This
design prevents oil from returning to the low side in
the normal manner.
If oil is allowed to concentrate at the insert bulb location of the Sporlan Level-Master Control, overfeeding
with possible ﬂoodback can occur. The tendency to

For ﬂooded chillers that do not use a surge drum, a
sump with a drain valve is usually provided at the bottom of the chiller shell.
The above methods are quite satisfactory, except on
some low temperature systems, where the drain leg or
sump generally has to be warmed prior to attempting
to draw off the oil since the trapped oil becomes quite
viscous at lower temperatures.
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If a Sporlan Level-Master Control is used with the inset
bulb installed in a remote chamber, oil concentration
at the bulb can cause overfeeding with possible ﬂoodback. The lower or liquid balance line must be free of
traps and must be free draining into the surge drum or
chiller as shown in Figure 4. The oil drain leg or sump
must be located at the lowest point in the low side.

In HFC systems, the miscibility of the POE oil depends
on the oil approved for the system. Different POE oils
will yield different results. POE oils formulated with lower molecular weight alcohols tend to be more miscible
than those with higher molecular weights. Depending
on the system, the POE lubricant and refrigerant can
be completely miscible at all temperatures normally encountered, or some liquid phase separation could exist
for a particular POE oil/ refrigerant combination.
Oil in ﬂooded evaporator applications can produce
many effects. Oil as a contaminant will raise the boiling
point of the liquid refrigerant if it exists in signiﬁcant
quantity in the evaporator. Oil can change the heat
transfer properties with a consequent loss in system
capacity. In addition, oil can affect the liquid level control and produce “foaming”, potentially carrying liquid
into the suction line.
With a ﬂoat valve you can normally expect the liquid
level in the evaporator to decrease with increasing
concentration of oil in the ﬂoat chamber.This is due to
the difference in density between the lighter oil in the
chamber and lower balance leg, and the heavier refrigerant/oil mixture in the evaporator. A lower column of
dense mixture in the evaporator will balance a higher
column of oil in the remote chamber and piping, in a
manner similar to a “U” tube manometer with a different liquid in each leg.

With the Sporlan level Master Control the heat transfer rate at the bulb is decreased producing overfeeding and possible ﬂood back. In order to minimize that,
we must keep the oil concentration as low as possible
in the evaporator, surge drum, and remote insert bulb
chamber - if one is used. With HFC/POE oil systems,
the oil/refrigerant mixture is likely homogenous (but
not necessarily) and you can drain from almost any location in the chiller, surge drum, or remote chamber
that is below the liquid level. With R-22 or a possible
HCFC/POE oil mixture that is not homogenous, the
drain must be located at, or slightly below the surface
of the liquid since the oil rich layer is at the top. There
are many types of oil return devices:
1. Direct drain into the suction line.
2. Drain through a high pressure liquid warmed
heat exchanger.
3. Drain through a heat exchanger with the heat supplied by an electric heater.
The following Figures 5, 6, 7, and 8 are representative of
these three methods.
Draining directly into the suction line, as shown in Figure 5, is the simplest method but the hazard of possible
ﬂoodback to the compressor remains.
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DIRECT DRAIN - of oil to the suction line is
one of three ways to recover oil in ﬂooded systems. Heat from the environment or a liquid-suction heat exchanger is required to vaporize the
liquid refrigerant so drained. Vapor velocity
carries oil back to the compressor.

Draining through a heat exchanger as indicated in
Figure 6, is a popular method since liquid refrigerant
ﬂoodback problems are minimized by using the warm
liquid to vaporize the liquid refrigerant in the oil/refrigerant mixture.
The use of a heat exchanger with an insert electric
heater, as shown in Figure 7, is a variation of the preceding method.
In all of the oil return arrangement discussed a solenoid
valve should be installed in the drain line and arranged
to close when the compressor is not in operation. Otherwise liquid refrigerant could drain from the low side
into the compressor crankcase during the off cycle.
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ELECTRIC HEATER - may also be used to separate oil and refrigerant.This system is similar to that of
Figure 6 except that heat required for vaporization is
added electrically.
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OIL RETURN - by draining oil-refrigerant mixture through a heat exchanger is illustrated here.
Heat in incoming liquid vaporizes refrigerant to
prevent return of liquid to compressor. Liquid feed
is controlled by a hand expansion valve.

If the insert bulb is installed directly into the surge
drum or chiller, then oil return from this point only
is necessary. However, if the insert bulb is located in
a remote chamber which is tied to the surge drum or
chiller with liquid and gas balance lines then oil return
should be made from both locations as shown in Figures 5, 6, and 8.
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Conclusions - The problem of returning oil from
a ﬂooded system is not highly complex and there are
undoubtedly other methods in use today that are comparable to those outlined above. Regardless of how it
is accomplished, oil return must be provided, for
proper operation of any ﬂooded system – not only
with the Sporlan Level-Master Control but with a ﬂoat
or other type of level control device.
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Controlled Heater

The SPORLAN Level-Master Control is a positive liquid level control device suitable for application to all
ﬂooded evaporators.

DESCRIPTION and OPERATION
The LMC is a standard thermostatic expansion valve
equipped with a Level-Master Element. The combination provides a simple, economical and highly effective
liquid level control. The bulb of the conventional thermostatic element has been modiﬁed to an insert type
of bulb which incorporates a low wattage heater. A 15
watt heater is supplied as standard. For applications
below -60°F evaporating temperature specify a special 25 watt heater.
The insert bulb is installed in the accumulator or surge
drum at the point of the desired liquid level. As the level
at the insert bulb drops, the electrically added heat increases the pressure within the thermostatic element
and opens the valve. As the liquid level at the bulb rises,
the electrical input is balanced by the heat transfer from
the bulb to the liquid refrigerant and the LMC either
modulates or eventually shuts off. The evaporator pressure and spring assist in providing a positive closure.

Oil to Compressor
Crankcase

General
The Level-Master control can be applied on any
system that has been speciﬁcally designed for
ﬂooded operation.
Sporlan is not responsible for system design and, therefore is not liable for any damage arising from faulty design or improper piping, or for misapplication of its products. Figures 2 through 8 are piping schematics only to
illustrate possible methods of applying the LMC valves.
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If these valves are applied in any manner other than
as described in this bulletin, the Sporlan warranty is
void. The system piping should be designed to protect
the compressor at all times. This includes protection
against overheating, slugging with liquid refrigerant,

and trapping oil in various system locations. Sporlan
recommends that recognized piping references, such
as equipment manufacturers’ literature and the ASHRAE
Handbooks be consulted for assistance.
The valve is usually connected to feed into the surge
drum above the liquid level. It can also feed into the
liquid leg or coil header.
The insert bulb can be installed directly in the shell,
surge drum or liquid leg on new or existing installations.
Existing ﬂoat systems can be easily converted by installing the LMC insert bulb in the ﬂoat chamber.
The Level-Master Control may be installed at any ambient temperature. A thermostatic switch in the heater
assembly protects the element from the excessive temperature created by the heater.

Insert Bulb
The insert bulb should be installed at the point where
the liquid level is to be maintained. The bulb must be in
contact with the refrigerant, i.e., NOT installed in a well. If
the insert bulb is projected directly into the surge drum,
it should be shielded from possible splash from either the
valve feed or the return from the coil. While generally installed in a horizontal position, see Figure 1, it will operate
effectively at any angle or vertical position.
Minor adjustments in liquid level can be made with the
expansion valve adjustment stem. The insert bulb assembly is provided with a lock ring and gasket joint so the
bulb can be removed without breaking the pipe joint.
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Figure 1

