Quick & Basic
Troubleshooting of the Refrigeration
And Electrical Circuit
Items needed
•
•
•
•
•
•
•
•
•
•
•
•

A Clamp on meter
A Voltage stick
Insulated jumper wires
Screwdrivers (flathead & phillips)
Insulated pliers
Gauge Manifold
Digital Thermometer
Leak Detector
A Wiring Diagram
Pressure Temperature Chart
An easy to follow method
Common Sense

Before beginning any troubleshooting, you need the
right attitude. This consists of the following:
• There is a correct order to follow, and I’m not going
to skip steps.
• I will not jump to conclusions.
• I will not believe what others are trying to tell me if
it makes no sense
• I will not troubleshoot when I am tired, upset, angry,
or hungry.

You should make sure of the following:
• Adequate light (use a drop light, not just a
flashlight).
• Make sure the area you are standing is dry
• Make sure someone is around in case of an
emergency

Review of the Basic Circuit
Rule number one is that must be at least one of each of
these three things
1. Power supply
2. switch
3. load
• A power supply is either line voltage (120 or
220 volts supply side and 24 volts control side)
• A switch turns the circuit on and off.
Examples: Thermostats, limit switches are the
most common in HVAC/R servicing
• A load uses electricity to get the job done
Rule number two is that these three things need wires to
make a complete circuit.
It is easy to follow wiring if you think of it as a rope
with the ends tied together. If you take off in one

direction, you will eventually get back to where you
started, no matter what shape the rope is in.
Circuits can be wired in series or parallel. This is how
loads are put together. Let’s take a closer look.
• Series circuit loads are strung together like
pearls on a necklace and work like old fashion
Christmas lights. If one goes out, they all go
out.

• Parallel circuit loads on the other hand has its
own access to the power supply. Lights in
parallel continue to work if one goes out; it has
no bearing on the others.

KEEP IT SIMPLE: DO NOT OVER
REACT

A Customer calls
calls that his unit is not
cooling, or has stopped cooling.
cooling.

Troubleshooting the Refrigeration System:
1. Check to see if compressor is operating, if it is you
have eliminated an electrical problem.
2. Check the condenser for restricted airflow (shine
your light through it).
3. Now check the refrigerant charge by installing
gauges. Observe the unit and look for any signs of
a obvious leak ( oil around fittings)
4. Check the sight glass on expansion valve systems
to see if full (new refrigerants will show an
occasional bubble). The expansion valve needs a
full column of liquid refrigerant to work properly.)
5. Listen to the expansion valve. A low charge will
cause hissing.
6. If the pressures are low, but the sight glass is full,
you are not getting proper heat transfer. This could
be caused by the evaporator fan not running,
evaporator iced over, or a restriction in the
expansion valve.
7. Ice on the evaporator could be caused by a number
of things. Control not properly set, slow fan motor
due to dirt or improper voltage (10%) of rated,
expansion valve problems, burnt out or inoperative

heater if so equipped. A restricted expansion valve
will not have a hissing sound and a clear sight
glass. A system low on refrigerant will have a
cloudy sightglass, and hissing at the expansion
valve.
A restricted drier can also cause the evaporator to
partially frost. This can be verified by feeling the drier
which may be sweating or frosted. This will also cause
lower then normal suction pressure.
Suppose you find higher then normal suction pressure?
You then should perform an efficiency test.
1. Remove cover from low pressure control and
jumper it out.
2. Front seat the suction service valve.
3. The compressor should pull into a vacuum
4. Turn off the disconnect switch and observe the low
side gauge. It should hold a vacuum; if not the
compressor valves are bad.

TROUBLESHOOTING GUIDE

Compressor operates but will not cool

CAUSE
System Low on
Refrigerant

PRESSURE REACTION
Suction and
Discharge Pressure
Low

Air or
noncondensibles in
system

Discharge pressure
higher than normal

Bad Compressor
valves

Higher then normal
suction and
discharge
Lower then normal
suction and
discharge pressure
Lower then normal
suction and
discharge pressure
High discharge
pressure

Iced over evaporator
Evaporator fan not
working
Compressor very hot

REMEDY
Find and repair
leak
ak,, install new
le
ak
drier. Evacuate and
recharge
Recover refrigerant,
install new drier,
evacua
evacu
ate and
recharge
efficiency
Perform effic
iency
test.
Replace compressor
Defrost evaporator
and determine
cause
Determine cause
Clean condenser
Make sure fan is
working

Compressor lose oil or has poor return
Cause

Compressor valves
bad
System operating
low on refrigerant

Pressure Reaction
Suction pressure
high. Head pressure
low
Suction pressure
low. Head pressure
low

Evaporator iced up

Suction and head
pressure low

Improperly sized
suction
su
ction and liquid
lines
Oil leak

Suction pressure low
None

Remedy
Replace valve plate,
flush lines, add oil to
compressor
comp
ressor
Find and repair
leak, change drier,
evacuate and
recharge
Defrost coil and
determine reason
for icing
Check engineering
guide
Repair leak and add
oil

Suction line ices back to compressor
Cause
Iced evaporator
Expansion valve
overfeeding

Pressure Reaction
Suction pressure low
Suction pressure
high

Remedy
Defrost evaporator
and determine
cause
Adjust or replace
expansion valve

Compressor short cycles
Cause
Control not set
properly

Pressure Reaction
Fluctuates
erratically

Valves leaking

Pressures
Pres
sures rise
rapidly on off cycle

Remedy
Install gauges and
adjust control
properly
Replace valve plate

TROUBLESHOOTING REFRIGERATION
ELECTRICAL
The single phase compressor :
1. May be 120 volts or 220 volts depending on
application
2. Uses a start relay and on larger or harder to start
units a start capacitor
3. Many now are using a run capacitor also

The three phase compressor : Mostly found in larger
stores.
1. Either 208 volts or 220 volts some 440 volts
2. Uses a contactor or on larger units a magnetic
starter
3. Larger units will have a control box which will
house pressure control, defrost clock, starter,
and fuses or circuit breakers
Control circuit: Supplies the voltage to the relay or
coil of the contactor or magnetic starter
1. Thermostat may be the only control
2. Thermostat wired in series with a solenoid coil
for pump down
3. Pressure control may be only control
4. Pressure control wired parallel to the
thermostat/solenoid, but in series with the
relay or coil of contactor or magnetic starter

Do the simple things first. If there is no voltage present,
then it is easy to understand why the compressor is not
running. After establishing that there is voltage present
do the following
• Check the control with a voltmeter. Place the leads
on each contact. Voltage reading control is open,
no reading control is closed. Remember voltage
takes the path of least resistance, so that is why
you get a reading when the control is open
• If the control is open you must find out why
a. pressure control open, no refrigerant
b. thermostat open, sensing bulb lost charge
• Control closed, next check the relay or the coil of
the contactor or magnetic starter. Place the leads of
your voltmeter on either side of the coil of the
contactor or starter, if you read voltage but unit did
not start, coil is bad. Do not touch each side to
ground, this will give a false reading. You must test
across the coil for proper reading
• With a relay remove it and test with an ohmmeter
Troubleshooting the Electric Defrost Circuit : If the
evaporator does not defrost you either have a bad
heater, defrost control, or time clock
• Check for voltage across the normally open
contacts (N/O) of the time clock, you should read
voltage with the system running, and no voltage
when the system is in defrost
• With time clock in defrost, check for voltage at the
heater (make sure defrost control is closed)

