Discharge Solenoid Valve Failure on Thermobank Units

Thermobank condensing units utilize a normally open discharge solenoid valve which is
physically located in the discharge line between the compressor outlet and the condenser
inlet. For many years we have used the Emerson 540RA series valves for this application
which have a flexible diaphragm as opposed to a piston type valve construction. The
diaphragm design is typically much more durable and trouble free in a discharge gas
application so if a valve failure does occur it is not recommended that these valves be
replaced with a piston type valve (example the Sporlan OE series valves). If the Emerson
valve fails it is usually a diaphragm failure which can generally be attributed to one or more
of the following operational issues.

1.

Excessive cycling of the valve (open/ closed) during the defrost cycle orimmediately
following defrost during the post defrost cycle. The safety control set point should
de-energize (open) the valve at 300 PSIG and energize (close) the valve at 250
PSIG. Assuming the control set points are correct excessive cycling is typically
caused by high suction pressure at the compressor suction service valve which
results in excessive discharge pressure. Under normal operating conditions suction
pressure at the compressor service valve should never exceed approx. 25 PSIG
during the defrost cycle. If the hold back valve is set correctly during defrost then the
maximum suction pressure at the compressor should always remain in the proper
range.

Extreme liquid floodback during defrost can also damage the valve diaphragm. This
can occur if the bank(s) are low or out of water, the evaporator coil(s) are iced up or
the holdback valve is set incorrectly (too high). If enough liquid returns to the
compressor it is possible for it to run through the compressor and destroy the valve
bellows. Also liquid floodback can break compressor valve components and this
debris can also physically damage the discharge solenoid valve diaphragm.

Discharge gas pulsations emanating from the compressor(s) can damage the valve
diaphragm. All reciprocating (piston type) compressors produce gas pulsations as a
result of compression. Some compressor designs are inherently more prone to
produce pulsations than others, also pulsations may become more severe at
different mass flow rates (for example at extremely low suction pressures).
Historically Carlyle compressors require a discharge baffle plate or external, canister
type muffler to reduce pulsations however any compressor can potentially produce
damaging pulsations.

Lack of or a leaking discharge check valve (this valve should be physically located
between the outlet of the discharge solenoid valve and the condenser inlet). If the
checkvalve leaks, refrigerant can migrate pastitand condenser overin the discharge
solenoid valve body. When the compressor(s) start and discharge gas hits the liquid
it will violently boil, damaging the valve diaphragm.



