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REFRIGERATION CYCLE — KEY POINTS

Component State Change Function

Compressor Vapor → High-temp/pressure vapor Increases refrigerant pressure and temperature

Condenser Vapor → Liquid (releases heat) Rejects heat to the outside

Metering device Liquid → Low-pressure liquid Reduces pressure; controls flow to evaporator

Evaporator Liquid → Vapor (absorbs heat) Absorbs heat from the conditioned space

Subcooling Below condensing temp Ensures all liquid before metering device

Superheat Above saturation temp Ensures no liquid enters compressor

SUPERHEAT & SUBCOOLING — TARGET VALUES

Measurement Formula / Target Indicates

Evaporator superheat Suction temp − Saturation temp @ suction Refrigerant charge and load

Target total superheat Varies by outdoor temp/indoor wb — typically 10–25°F Correct refrigerant feed

Condenser subcooling Saturation temp @ liquid − Liquid line temp Refrigerant charge level

Target subcooling (TXV) 10–15°F typical (per manufacturer) Adequate charge

High superheat cause Undercharge, restricted metering device Low charge indicator

Low superheat cause Overcharge, high load Liquid floodback risk



AIRFLOW & SYSTEM DIAGNOSTICS

Reading / Condition Likely Cause

High suction pressure + high discharge pressure Refrigerant overcharge or non-condensables in system

Low suction + low discharge pressure Low refrigerant charge or restricted metering device

High suction + low discharge Faulty compressor (valves not seating)

Low delta-T across coil (< 15°F) Low airflow or low refrigerant charge

High humidity in space Oversized equipment (short cycling)

Frosted evaporator coil Low airflow, low charge, or low outdoor temp

EXAM-DAY TIPS

• Refrigeration cycle: compressor → condenser → metering device → evaporator → back to compressor.

• Superheat = suction temp minus saturation temp at suction pressure — indicates charge.

• Subcooling = liquid line saturation temp minus liquid line temp — indicates charge with TXV.

• High suction + low discharge = compressor valve failure — most critical diagnosis.

• Oversized equipment = low humidity control (short cycles before dehumidifying).

• NATE Core exam tests fundamental knowledge; specialty tests cover specific systems.

• Delta-T across evaporator coil: typical 15–20°F; low delta-T = low airflow or low charge.

Practice 1,000+ NATE HVAC questions + refrigeration cycle drills voltexam.com/apps/nate-hvac



10 Questions That Fail Most NATE HVAC
Candidates

These exact topics appear on the real exam — and most candidates get them wrong.

REFRIGERATION CYCLE

In the refrigeration cycle, where does the refrigerant ABSORB
heat from the conditioned space?

A. Condenser

B. Compressor

C. Metering device

D. Evaporator

✓ D — Evaporator

NEC: Evaporator: refrigerant evaporates (absorbs heat) from indoor air, cooling
the space

SUPERHEAT CALCULATION

Suction pressure reads 70 psig (saturation 40°F). Suction line
temp is 55°F. Superheat?

A. 5°F

B. 10°F

C. 15°F

D. 25°F

✓ C — 15°F superheat (55°F − 40°F)

NEC: Superheat = actual suction line temp minus saturation temp at suction
pressure

HIGH SUCTION LOW DISCHARGE

A system shows high suction pressure and low discharge
pressure. Most likely cause?

A. Refrigerant overcharge

B. Restricted metering device

C. Compressor valve failure

D. Dirty condenser coil

✓ C — Compressor valve failure

NEC: High suction + low discharge: compressor not pumping effectively; internal
valve failure

SUBCOOLING PURPOSE

Subcooling ensures:

A. No liquid enters the compressor

B. The refrigerant is fully condensed to liquid before the metering
device

C. The evaporator is fully loaded

D. Discharge temperature is correct

✓ B — All refrigerant is liquid before the metering device (prevents
flash gas)

NEC: Subcooling: cools liquid below condensing temp; prevents flash gas at
metering device inlet

LOW CHARGE INDICATORS

An undercharged system typically shows:

A. High suction pressure

B. High subcooling

C. Low suction pressure and high superheat

D. Low discharge pressure and low superheat

✓ C — Low suction pressure and high superheat

NEC: Undercharge: low suction pressure (less refrigerant); high superheat
(refrigerant evaporates early)

OVERSIZED EQUIPMENT

An oversized AC unit in a humid climate will cause:

A. Energy savings

B. Excellent humidity control

C. Short cycling and poor dehumidification

D. Lower indoor temperatures

✓ C — Short cycling; system cools quickly without running long
enough to dehumidify

NEC: Oversized HVAC: short cycle; compressor doesn't run long enough to
remove moisture

CONDENSER FUNCTION

The condenser in an AC system:

A. Absorbs heat from the space

B. Reduces refrigerant pressure

C. Rejects heat to the outdoors

D. Controls refrigerant flow rate

✓ C — Rejects heat from refrigerant to the outdoor air

NEC: Condenser: refrigerant vapor condenses to liquid; heat rejected to outdoor
environment

FROSTED COIL

A frosted evaporator coil is most commonly caused by:

A. Overcharge

B. High airflow

C. Low airflow or low refrigerant charge

D. High outdoor temperature

✓ C — Low airflow (dirty filter) or low refrigerant charge

NEC: Frost on evaporator: coil temperature drops below 32°F due to insufficient
heat load (low airflow or charge)

DELTA-T

Temperature differential (delta-T) across the evaporator coil
should typically be:

A. 5–10°F

B. 15–20°F

C. 25–30°F

D. 35–40°F

✓ B — 15 to 20°F

NEC: Delta-T: supply minus return air temp across coil; 15–20°F normal for
residential systems

METERING DEVICE

The metering device in a refrigeration system primarily:

A. Compresses the refrigerant

B. Reduces pressure to allow refrigerant to evaporate

C. Rejects heat to outdoors

D. Measures refrigerant charge

✓ B — Reduces refrigerant pressure enabling evaporation in the
evaporator

NEC: Metering device (TXV or orifice): creates pressure drop; meters refrigerant
flow to evaporator

Practice all 1,000+ NATE questions → voltexam.com/study/nate-hvac
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