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Positive Pressures

Vacuums

Pounds per Square Inch GaugePounds per Square Inch
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Other scales for measuring a vacuum

29.89750

It takes about 25,400 

microns

To equal 1 inch of 

mercury.

760,000 microns is 

equal to 14.7 psia

29.92 inches of 

mercury is a 

perfect vacuum. All 

14.7 psia of

atmosphere has 

been evacuated.
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CONDENSING UNIT

EVAPORATOR

SUCTION LINE
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Solid column of 

liquid.

Discharge 
Line, High 
Pressure 

Vapor

Condensing process almost 
finished, refrigerant begins 
cool off Still High Pressure.

Sub cooled liquid, at ambient.

Still high  pressure
Changed to low pressure. Still a liquid. 

Temperature drops.
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Should be nothing 
but vapor. Still low 

pressure.
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Filter/StrainerMetering Device
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Temperature of 

refrigerant remains the 

same through-out 

condensing process.

Super heated vapor.

Low 

Pressure 

Vapor

INSIDE BLOWER
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38°F

TENNESSEE VALLEY TECHNICAL PROGRAMS

115°to120°

105°F

Low side boiling 

point

High side condensing  

point  (energy eff.)

Conventional 

condensing 

temp.

29



AZ-20
R-410AR-22
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DENNIS W. MAYES

TENNESSEE VALLEY 

TECHNICAL PROGRAMS

1999

Outside 

Unit

Inside 

Unit

Refrigerant enters the 

Evaporator as a 

•Low Pressure Liquid

and exits the Evaporator as a 

•Low Pressure Vapor.

7A

Film Insert HARV/ Page. 16
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Outside 

Unit

Inside 

Unit

Refrigerant enters the 

Condenser as a 

•High Pressure Vapor

and exits the Condenser 

as a 

•High Pressure Liquid

7K

Film Insert HARV/ Page. 13
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1485

66

As the temperature outside goes up

the superheat goes down.

As the indoor temperature goes up

the superheat also goes up.
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CONDENSING UNIT

EVAPORATOR

SUCTION LINE

LIQUID LINE

LIQUID LINE

SUPERHEAT READING, 

ABOUT 12 DEGREES AT 

THIS LOCATION AND 

WITH AN OUTSIDE 

AMBIENT 

TEMPERATURE AROUND 

THE CONDENSER OF 85 

DEGREES.

INSIDE OCCUPANT AREA 70 

TO 72 DEGREES DRY BULB.

If the outside temperatures are 

higher, expect the superheat to be 

lower. If the inside temperature is  

higher expect the superheat to be 

higher

PSIG200 0

200

500

100 300

PSIG
0

65
30 90

TO DETERMINE THE TEMPERATURE OF THE 

ENTERING REFRIGERANT, CONVERT THE 

LOW SIDE PRESSURE TO ITS BOILING POINT.

AT 65 PSIG R-22 BOILS AT 38 DEG.

INSIDE BLOWER

WHEN CHARTS 

ARE NOT 

AVAILABLE
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67

1790
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200 0

200

500

100 300

PSIG
0

65
30 90

CONDENSING UNIT

EVAPORATOR

SUCTION LINE

LIQUID LINE

LIQUID LINE

OBTAIN TEMPERATURE 

OF THE REFRIGERANT 

ENTERING THE 

CONDENSER BY 

CONVERTING HIGH SIDE 

PRESSURE TO 

TEMPERATURE

INSIDE BLOWER

OBTAIN THE TEMPERATURE OF 

THE LIFQUID LINE LEAVING THE 

CONDENSER

SUBSTRACT THE CONDENSING TEMPERATURE

FROM THE TEMPERATURE OF THE LIQUID LINE 

THE RESULT IS THE AMOUNT OF SUB COOL
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2000

65
30 90

0

200

500

100 300

PSIG

DESIGN PRESSURES
CONSTANT LOAD

•Condenser ambient temperature—85 to 90 deg.

•Evaporator Boiling Point—38 to 40 deg

•Condensing  temp /energy saving unit 100 - 105 deg

•Conventional Cond. Temp.-- 115-120 deg

R-22INSIDE BLOWER



13

2000

65
30 90

0

200

500

100 300

PSIG

R-22

Both Pressures Low

1. Leak/ low charge.

2. Restriction/ clogged metering device.

3. Inside air movement restricted.

4. Cold outside ambient.

5. Cold inside building.

INSIDE BLOWER
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2000

65
30 90

0

200

500

100 300

PSIG

R-22

Low side pressures High

High side pressure is Low
1. Low capacity compressor.

2. Metering device flow check piston 

is not seating.

3. If the unit is a heat pump, the 

reversing valve may be leaking 

through from the high side to the low 

side.

INSIDE BLOWER
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2000

65
30 90

0

200

500

100 300

PSIG

R-22

Both Pressures High

1. Over-charge or air in the system.

2. Outside air movement restricted.

3. Hot outside ambient.

4. Hot inside building.

TOO MUCH LIQUID 

IN SUCTION LINE
TOO MUCH LIQUID IN 

THE EVAPORATOR

STACKING LIQUID IN THE CONDENSER

INSIDE BLOWER
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HEATED AIR
CONDENSER

AMBIENT AIR

DISCHARGE LINE 

100 to 120 degrees

LIQUID LINE

90 to 95 degrees

85 Degrees

100 Degrees

R-22

If the unit is operating  properly, 

with an ambient temperature of 85 

degrees, the condenser air should be 

close to 100 degrees.

SUCTION LINE

55 to 60 degrees 

sometimes reaching the 

dew point.

0

0

200

500

100 300

PSIG

HIGH

LOW

65

200

30 90

PSIG

WET SUCTION LINE
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HEATED AIR
CONDENSER

AMBIENT AIR

DISCHARGE LINE 

115 to 130 degrees

LIQUID LINE

95to 100 degrees

85 Degrees

110 to 115 Degrees

R-22

SUCTION LINE

60 to 75 degrees, high 

super-heat

sometimes not reaching 

the dew point.

Condensing is still taking place further down the liquid line.

0

200

500

100 300

PSIG

HIGH

LOW

65

200

30 90

PSIG

Warm dry Suction Line

EXTREME HEAT
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HEATED AIR
CONDENSER

DISCHARGE LINE 

115 to 130 degrees

LIQUID LINE

95to 100 degrees

110 to 115 Degrees

R-22

SUCTION LINE

60 to 75 degrees, high 

super-heat

sometimes not reaching 

the dew point.

Condensing is still taking place further down the liquid line.

0

200

500

100 300

PSIG

HIGH

LOW

65

200

30 90

PSIG

OTHER REASONS FOR HIGH 

CONDENSER TEMPERATURE:

•FAN RUNNING TOO SLOW

•WRONG PITCH ON BLADE

•STRUCTURE AROUND     

CONDENSER BLOCKING AIR 

FLOW

•EXTREME DAYTIME 

TEMPERTURE The heat cannot excape fast enough.

Warm suction line
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RETURN AIR

SUPPLY AIR
SUPPLY AIR

INSIDE BLOWER

LIVING AREA

FILTER

70 TO 75 DEGREES 

RETURN AIR

18 TO 20 DEGREE DROP 
ACROSS EVAPORATOR

50 TO 55 

DEGREES 

SUPPLY 

AIR

0

200

500

100 300

PSIG

HIGH

LOW

65

200

30 90

PSIG SUPER HEATED VAPOR 

IN SUCTION LINE
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RETURN AIR

SUPPLY AIR
SUPPLY AIR

INSIDE BLOWER

LIVING AREA

FILTER

0

200

500

100 300

PSIG

HIGH

LOW

65

200

30 90

PSIG

ICE COLD 

SUCTION 

LINE 

POSSIBLE 

FROST

22 TO 25 DEGREE DROP ACROSS 

EVAPORATOR. TEMP. DROP WILL 

BE HIGH  UNTIL THE COIL FROSTS 

OVER, THEN THE SUPPLY AIR 

WILL BECOME  WARMER .
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RETURN AIR

SUPPLY AIR
SUPPLY AIR

INSIDE BLOWER
FILTER

LOW

65

200

30 90

PSIG ICE COLD SUCTION 

LINE POSIBLE FROST

POSSIBLE CAUSES: 

•DIRTY FILTER

•CLOGGED BLOWER WHEEL

•RETURN AIR BLOCKED

•BLOWER RUNNING SLOW

•BLOWER RUNNING BACKWARDS

•DIRTY EVAPORATOR COIL

•TOO MANY SUPPLY GRILLS CLOSED 

OFF

•LIVING AREA TOO COLD, RETURN AIR 

BELOW 70 DEGREES

0

200

500

100 300

PSIG

HIGH


