PURGE UNIT IOM SUPPLEMENT

(ARMSTRONG TYPE)


GENERAL

Refer to system drawings for the flow and electrical schematics.  Operators should study the schematics while they review this description.  This is a generalized operating description, and the actual purging equipment may vary from these descriptions.

WARNING:
Personnel working with refrigerant and oil must wear the appropriate Personal Protective Equipment (PPE) to avoid hazard.

WARNING:
Gauge glasses that are subjected to low temperature refrigerant will frost and accumulate ice given time.  DO NOT ATTEMPT TO REMOVE ICE BY MECHANICAL MEANS.  Doing so will damage the gauge glass and cause a hazard to personnel.  Use acetone to keep gauge clear or close the bottom gauge valve periodically to empty the glass of cold liquid.  DO NOT COMPLETELY CLOSE BOTH GAUGE GLASS VALVES ON A FULL GAUGE GLASS AT THE SAME TIME.  Doing so may cause the failure of the gauge glass exposing personnel to hazardous refrigerant discharge.

WARNING:
DO NOT CLOSE TWO CONSECUTIVE HAND VALVES IN COLD REFRIGERANT LIQUID PIPING.  Doing so will result in thermal expansion of the liquid as it warms resulting in hydraulic over-pressure of components.  DO NOT CLOSE ALL VALVES AT ONCE on an operating purge unit.  This may result in over-pressure of the piping and operation of the relief valve on the purge drum. 

CAUTION:
Purge units eliminate inerts from refrigeration systems by discharging them to atmosphere.  Some refrigerant escapes with the inerts.  If the unit is not maintained, a valve may stick open causing loss of refrigerant charge.  The purge unit should be used only when needed.  When in operation, monitor the vent to make sure that refrigerant is not continuously discharging.  Venting is indicated by a cold vent pipe and the sound of gas discharging.

CAUTION:
A thermal purge unit operates by refrigeration.  Cold surfaces or discharging refrigerant may damage skin or cause frostbite.

NOTE:
Operation of the purge unit on small systems may cause the loss of liquid seal at the receiver, or condenser outlet, when the purge drum fills with liquid.  It may be necessary to add refrigerant charge temporarily to accommodate the operation of the purge unit.
Refrigerants are volatile compounds.  For specific volatile organic compounds (VOC), such as R-22, the EPA requires that the refrigerant is recovered during maintenance and repair operations.  Plant rules and regulations may apply as well.

PURGE UNIT FUNCTION

Non-condensables in refrigeration systems are components that will not liquefy at the condensing pressure and temperature.  The two most prominent examples of non-condensables in a refrigeration system are air and water vapor.  These non-condensables must be removed from the refrigeration system or they will collect in or near the condenser, raising the condensing pressure and system horsepower.  Non-condensables may enter the system when charging the system with refrigerant, through leaks in sub-atmospheric portions of the system or when servicing or repairing the system.

The need to purge a refrigeration system may be determined by the power increase observed at steady state conditions.  Since most systems operate at varying conditions, it is often difficult to use power consumption as the primary indicator.  A simpler, and often more useful, indicator is the comparison of condensed liquid temperature to saturated condensing pressure.  Most condensers in large process refrigeration systems do not provide subcooling in the condenser by design.  The pure refrigerant condensation is isobaric and isothermal because there is no significant pressure drop in the condenser.  All condenser tubes are free draining so the condensed liquid temperature is very close to the saturated vapor temperature in the condenser.  The presence of non-condensables will raise the pressure relative to the temperature by contributing their partial pressure.  When there are enough non-condensables in the condenser, the difference between the saturated temperature at the condensing pressure and the condensed liquid temperature becomes noticeable.  For example, an R-507 condenser operating at 156.1 PSIA should have a condensed liquid temperature of 65 °F, which is the saturation temperature at 156,1 PSIA.  If the condensed liquid temperature is actually indicated at 60 °F, then the condensing pressure is almost 12 PSI higher than it should be.  This indicates a need for purging.

NOTE:
The need for purging is generally indicated when the condensed liquid temperature is more than 5 °F lower than the saturation temperature at the condensing pressure.
The thermal purge unit operates by refrigerating a sample of condenser gas.  This condenses the refrigerant and leaves the non-condensables behind to be vented from the system.  There are various designs used for thermal purging with various purge efficiencies.  All of them depend on a vessel with a refrigerated coil to transfer heat from the refrigerant sample.  Some use float drainers to drain condensed liquid.  Others use float air vent to release accumulated non-condensables.  The Armstrong purger uses this latter technique.  For more information regarding theory and purging, refer to the manufacturer’s bulletins.

OPERATING THE PURGE UNIT
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Refer to Figure 1.  Unless the need for purging is indicated, the unit should be isolated off from the refrigerant circuit.  Hand valves V-100M, V-104M, V-105M, and V-112M should be closed.

NOTE:
The purge unit can only be operated if the system compressor is operating.

Follow these steps to start up the purge unit.

1) Open the hand valves on the level gauge glass on the purge drum.

2) Make sure hand valve V-111M and the hand valves around the thermal expansion valve are open.

3) Test the air vent to make sure it is not blocked:

a) Open hand valve V105M.

b) Crack open valve V-112M.  Gas flow should be heard in the non-condensables discharge line.  This verifies that the line is clear.

c) Close valves V-105 and V-112.  Gas flow should stop.

4) The purge unit must first be primed.  Open hand valve V-100M in the vapor line from the coil in the purge drum to the low side of the system.

5) Open hand valve V-104M from the condensed liquid piping to the inlet of the purge drum.  You should observe the liquid in the level gauge glass rise to fill the drum.  The gauge glass on the purge drum may begin to frost over.  The purge drum is now primed.

6) Close and open the bottom gauge glass valve as necessary to keep the glass clear of ice while periodically monitoring the liquid level in the drum.  Leave the upper valve open no less than 1 full turn open to prevent overpressure.  Refer to warnings at the beginning of this instruction.

7) Open the gas hand valve, V-105M.

The purge unit is now operating normally.  The level in the drum should vary periodically as the non-condensables accumulate and force the float air vent to release gas.  When the differential between the condensed liquid temperature and the saturated condensing temperature approaches 1 or 2 °F, the purge unit should be shut down.

SHUTTING DOWN THE PURGE UNIT

It is necessary to manipulate valves in the proper sequence to successfully shut down the purge unit.  Proceed as follows:

1) Close hand valves V-104M, V-105M, and V-112M.  Leave V-100M open.

2) Close and open the bottom gauge glass valve as necessary to keep the glass clear of ice while periodically monitoring the liquid level in the drum.  Leave the upper valve open no less than 1 full turn open to prevent overpressure.  Refer to warnings at the beginning of this instruction.

3) When there is no level indicated in the gauge glass, and the purge drum is warm, then all liquid has been removed.

4) Close valve V-100M.  The purge unit is now in standby.







NOTE: If a purged air tank is connected here, it must be maintained at atmospheric pressure for the proper operation of the system.  Otherwise, the vent should be piped away from personnel.





Figure 1
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