PRACTICE EXAM 27: RACM RED SEAL
SIMULATION (125 QUESTIONS)

1. A reciprocating compressor has a bore of 2.0 inches, a stroke of 1.5 inches, 4 cylinders, and runs at
1,750 rpm. Which set of factors determines its theoretical displacement?

A. Discharge pressure, suction superheat, and refrigerant type
B. Bore, stroke, number of cylinders, and rotational speed
C. Condensing temperature, subcooling, and oil viscosity

D. Suction pressure, clearance volume, and ambient temperature

2. An R-404A system shows a suction saturation temperature of 20°F and a suction line temperature of
35°F. What is the superheat, and is it acceptable?

A. 55°F superheat, indicating severe liquid floodback
B. 15°F superheat, which is within a normal operating range
C. 0°F superheat, meaning the coil is badly overfed

D. 20°F superheat, requiring an immediate charge removal

3. A 240V single-phase compressor draws 18 A while running. What is its approximate power
consumption at a power factor of 0.85?

A. 4,320 W, found by multiplying voltage and current alone

B. 13.3 W, found by dividing current by the voltage value

C. 1,058 W, found by dividing the current by power factor

D. 3,672 W, found by multiplying voltage, current, and power factor

4. A condenser has a condensing temperature of 105°F and the liquid leaves at 95°F. What is the
subcooling, and what does this value represent?



A. 200°F, the sum of both temperatures added together
B. 105°F, equal to the condensing temperature itself
C. 10°F subcooling, the liquid cooled below condensing temperature

D. 95°F, the leaving liquid temperature read directly

5. A technician needs 3.5 Ib of R-134a but the scale reads in kilograms. Approximately how many
kilograms should be charged?

A. 1.59 kg, since one pound equals about 0.454 kilograms
B. 7.72 kg, since one kilogram equals about 0.454 pounds
C. 3.50 kg, since pounds and kilograms are interchangeable

D. 0.45 kg, found by dividing pounds by ten directly6. A 1,750 rpm motor is replaced with a 3,450 rpm
motor driving the same blower at the same pulley ratio. According to the fan laws, the airflow (CFM)
will:

A. Roughly double, since flow varies directly with fan speed
B. Stay the same, since CFM is independent of fan speed
C. Roughly quadruple, since flow varies with speed squared

D. Drop by half, since faster fans move less total air

7. A5 kW electric defrost heater operates at 240 V. What is the approximate current draw of the heater
element?

A. 1,200 A, found by multiplying power by the voltage

B. 48 A, found by multiplying voltage by the power rating
C. 0.048 A, found by dividing voltage by the wattage

D. 20.8 A, found by dividing the wattage by the voltage

8. A system has a net refrigerating effect of 50 Btu/lb and a required capacity of 36,000 Btu/h. What
refrigerant mass flow rate is needed?



A. 1,800,000 Ib/h, found by multiplying the two figures

B. 720 Ib/h, found by dividing capacity by refrigerating effect
C. 50 Ib/h, equal to the refrigerating effect value directly

D. 12 Ib/h, found by dividing 36,000 by 3,000 evenly

9. A pressure gauge reads 0 psig at sea level. What is the approximate absolute pressure at this reading?

A. 0 psia, because gauge and absolute pressure are identical
B. 14.7 psia, because absolute equals gauge plus atmospheric
C. 29.92 psia, because gauge pressure doubles the atmosphere

D. —14.7 psia, because gauge pressure is always negative absolute

10. Three 30-ohm resistive heater elements are connected in parallel across a supply. What is the total
resistance of the combination?

A. 90 ohms, found by adding the three resistances together
B. 30 ohms, since parallel resistance equals one element value
C. 10 ohms, found by dividing one element by the count

D. 0.10 ohms, found by multiplying the reciprocals directly

11. A water-cooled condenser rejects heat to water flowing at 10 USgpm with a 12°F rise.
Approximately how much heat is being rejected? (Use ~500 x gpm x AT.)

A. 120 Btu/h, found by multiplying gpm by the temperature rise
B. 60,000 Btu/h, found by 500 x 10 gpm x 12°F rise

C. 6,000 Btu/h, found by multiplying gpm by 500 only

D. 600,000 Btu/h, found by multiplying all figures by ten



12. A compressor with 4% clearance volume operating at a 3:1 compression ratio will, compared with
the same compressor at a 9:1 ratio, exhibit:

A. Lower volumetric efficiency due to greater re-expansion
B. Identical volumetric efficiency regardless of the ratio
C. Higher discharge temperature at the lower compression ratio

D. Higher volumetric efficiency due to less clearance re-expansion13. A refrigeration system produces 2
tons of cooling. How many Btu/h does this represent?

A. 2 Btu/h, since one ton equals one Btu per hour exactly
B. 6,000 Btu/h, since one ton equals 3,000 Btu per hour

C. 24,000 Btu/h, since one ton equals 12,000 Btu per hour
D. 200,000 Btu/h, since one ton equals 100,000 Btu hourly

14. A motor nameplate lists an FLA of 12 A. The thermal overload should generally be sized so that it:

A. Trips at exactly half of the full load amperage value
B. Allows unlimited current with no trip threshold set
C. Protects near the FLA per manufacturer and code limits

D. Trips only when current reaches locked rotor amperage

15. A psychrometric reading shows a dry-bulb of 75°F and a wet-bulb of 75°F. This condition indicates
the air is at:

A. 0% relative humidity with no moisture present at all
B. 50% relative humidity, the midpoint of the chart
C. A dew point far below the measured dry-bulb reading

D. 100% relative humidity, fully saturated with moisture



16. A liquid line carries refrigerant with 12°F of subcooling. After a 6°F temperature gain through an
uninsulated section, the subcooling becomes:

A. 18°F, because the heat gain adds to the subcooling value
B. 72°F, found by multiplying the two temperature figures
C. 0°F, because any heat gain eliminates subcooling fully

D. 6°F, because the gain reduces subcooling toward saturation

17. A compressor draws 24 A on start and 6 A while running. The ratio of starting to running current is
approximately:

A. 4:1, found by dividing starting current by running current
B. 1:4, found by dividing running current by starting current
C. 30:1, found by adding the two current values together

D. 144:1, found by multiplying the two current values

18. A 460V three-phase motor draws 10 A per leg at 0.9 power factor. Its approximate real power is (use
V3 x V x I x PF);

A. 4,600 W, found by multiplying voltage and current alone
B. 7,170 W, found by V3 x 460 x 10 x 0.9 power factor

C. 460 W, found by dividing voltage by the current value
D. 41,400 W, found by multiplying all values without V3

19. A 30°F evaporator and a 120°F condenser give a compression ratio based on absolute pressures. The
compression ratio is primarily significant because a higher ratio:

A. Increases volumetric efficiency and overall capacity
B. Has no measurable effect on compressor performance

C. Reduces the compressor discharge temperature noticeably



D. Lowers volumetric efficiency and raises discharge temperature

20. An evaporator absorbs 48,000 Btu/h while the compressor adds 12,000 Btu/h of heat of
compression. The condenser must reject approximately:

A. 36,000 Btu/h, found by subtracting the two heat values
B. 12,000 Btu/h, equal to the compressor heat alone
C. 4,000 Btu/h, found by dividing evaporator load by twelve

D. 60,000 Btu/h, the sum of evaporator load and compressor heat21. A system's COP is 3.5. For every 1
kW of electrical input to the compressor, the useful cooling produced is approximately:

A. 3.5 kW of cooling, since COP multiplies the input power
B. 0.29 kW of cooling, since COP divides into the input

C. 1 kW of cooling, since COP does not affect the output

D. 35 kW of cooling, since COP is multiplied by ten

22. A capillary-tube system is critically charged. Adding even a small overcharge will most directly
cause:

A. A large increase in subcooling with no pressure change
B. A drop in head pressure and a rise in superheat together
C. No change at all because the capillary self-compensates

D. Higher head pressure and possible liquid floodback risk

23. A 208V circuit feeds a heater rated 240V, 4 kW. Operating at the lower voltage, the heater's actual
output power will be:

A. Higher than rated, because lower voltage raises wattage
B. Exactly 4 kW, because heaters ignore the supply voltage

C. Lower than rated, because power varies with voltage squared



D. Doubled, because the voltage difference adds to the output

24. A technician measures 0 ohms between two compressor terminals that should show winding
resistance. This reading indicates:

A. A normal winding with healthy resistance value present
B. An open winding with no continuity through the circuit
C. A high-resistance connection developing at the terminal

D. A shorted winding with effectively no resistance present

25. An R-410A system operates at 118 psig suction. Using the PT relationship, the approximate
saturated suction temperature is:

A. 40°F, the typical air-conditioning evaporator saturation
B. 118°F, equal to the gauge pressure read directly
C. —20°F, a low-temperature freezer evaporator condition

D. 90°F, a temperature near the condensing range value

26. A blower motor pulley is changed to a smaller diameter while the motor pulley stays the same. The
blower speed will:

A. Decrease, because a smaller driven pulley turns slower
B. Stay constant, because pulley size does not affect speed
C. Reverse direction, because the belt path is now altered
D. Increase, because a smaller driven pulley turns faster

27. A refrigerant cylinder sitting in the sun shows a rising pressure. This occurs because:

A. The liquid refrigerant is leaking out through the valve



B. The cylinder metal is generating pressure on its own
C. The saturation pressure rises as temperature increases

D. The vapour is condensing back into liquid as it warms

28. A 1 hp motor is approximately equivalent to how much electrical power input?

A. 1 W, since one horsepower equals one watt exactly
B. 746 W, since one horsepower equals about 746 watts
C. 100 W, since one horsepower equals one hundred watts

D. 3,412 W, since one horsepower equals 3,412 watts

29. A TXV is set for 10°F superheat but the system runs at 2°F superheat with liquid returning to the
compressor. The valve is most likely:

A. Underfeeding due to a clogged inlet screen restriction
B. Operating correctly within its normal design range
C. Overfeeding, allowing excess liquid into the evaporator

D. Closed completely, starving the evaporator of refrigerant

30. A heat load calculation requires removing 24,000 Btu in 4 hours. The required average rate of heat
removal is:

A. 96,000 Btu/h, found by multiplying the two values given
B. 24,000 Btu/h, equal to the total load read directly
C. 4,000 Btu/h, found by dividing the load by the hours wrongly

D. 6,000 Btu/h, found by dividing the load by four hours31. A technician measures 230 V across a
contactor coil rated for 24 V. Energizing this coil will most likely:

A. Have no effect because coils accept any supply voltage



B. Burn out the coil from excessive voltage and current
C. Cause the contactor to chatter but operate normally

D. Reduce the coil current well below its rated value

32. A system shows high superheat and high subcooling at the same time. The most likely single cause
IS:

A. An overcharge of refrigerant flooding the condenser fully
B. A flooded evaporator returning liquid to the compressor
C. A restriction between the condenser and the evaporator coil

D. A complete loss of charge through a large suction leak

33. Air at 75°F dry-bulb and 50% relative humidity is cooled. The temperature at which moisture begins
to condense is the:

A. Wet-bulb temperature read directly off the sling reading
B. Dry-bulb temperature minus the relative humidity percent
C. Dew point temperature for that air condition

D. Saturation temperature of the system refrigerant charge
34. A 12,000 Btu/h system runs continuously for 24 hours. The total heat removed over that period is:

A. 500 Btu, found by dividing the rate by the hours given
B. 12,000 Btu, equal to the hourly rate read directly

C. 2,000 Btu, found by dividing the rate by six hours

D. 288,000 Btu, found by multiplying the rate by 24 hours

35. A 0.5 hp condenser fan motor fails and only a 1 hp motor is on hand. Installing the larger motor
without other changes will most likely:



A. Improve efficiency by drawing far less running current
B. Reduce airflow because larger motors spin more slowly
C. Move more air but may overload if amperage exceeds wiring

D. Have no effect since fan motors are fully interchangeable

36. A liquid refrigerant has a specific gravity greater than 1.0. Compared with water, an equal volume of
this liquid refrigerant will:

A. Weigh exactly the same as the equal volume of water
B. Float on top because refrigerants are always lighter
C. Weigh more than the same volume of water does

D. Evaporate instantly before any weight can be measured

37. A compressor's volumetric efficiency is 75%. If its theoretical displacement is 20 cfm, the actual
pumped volume is approximately:

A. 26.7 cfm, found by dividing displacement by efficiency
B. 95 cfm, found by adding the efficiency to displacement
C. 20 cfm, since efficiency does not change displacement

D. 15 cfm, found by multiplying 20 cfm by 0.75 efficiency

38. An evaporator's air-side AT (return minus supply air temperature) is unusually low while suction
pressure is high. This most likely indicates:

A. A severely undercharged system starving the coil
B. An overfed or overcharged coil with poor heat transfer
C. A completely blocked filter restricting the airflow

D. A failed metering device starving the evaporator fully



39. Two 240V heater elements rated 2 kW each are wired in parallel. The total power drawn is
approximately:

A. 1 kW, found by dividing one element by the count of two
B. 4 kW, found by adding the two element ratings together
C. 2 kW, equal to a single element rating read directly

D. 0.5 kW, found by halving one element rating twice

40. A technician reads a high-side pressure on an R-410A system at 95°F ambient and finds the
corresponding condensing temperature is about 115°F. What does this condensing temperature tell the
technician?

A. The system is severely undercharged and losing capacity
B. The evaporator is flooding liquid back to the compressor
C. The suction line is restricted ahead of the compressor

D. Condensing is roughly 20°F above ambient, a normal split

41. A pressure relief valve is set at 400 psig on a vessel with a 350 psig MAWP. This setting is
unacceptable because the relief valve must:

A. Be set well above the vessel's maximum working pressure
B. Open at or below the vessel's maximum allowable pressure
C. Match the system's normal low-side operating pressure

D. Be set to the discharge superheat measured at full load

42. A condensing unit's discharge line is 220°F while condensing is 110°F. The discharge superheat of
about 110°F suggests:

A. A possible low charge or high compression ratio condition
B. A normal, well-charged system with ideal operation

C. Liquid floodback cooling the discharge line excessively



D. An overcharge backing liquid up into the condenser coil

43. A 24V transformer secondary is shorted and the fuse keeps blowing. The first diagnostic step should
be to:

A. Increase the fuse size until it stops blowing repeatedly
B. Replace the transformer before any further testing occurs
C. Apply a higher primary voltage to clear the short circuit

D. Isolate the secondary circuit to locate the short systematically

44. A 3 ph compressor that previously ran correctly now runs backward after a service panel upgrade.
The most likely cause and fix is:

A. Two supply phases were swapped; reverse any two legs back
B. The compressor windings have failed and must be replaced
C. The run capacitor is wired backward and must be reversed

D. The crankcase heater was disconnected during the upgrade

45. A system requires 0.5 Ib of refrigerant per ton of capacity. For a 6-ton system, the approximate
charge is:

A. 12 Ib, found by dividing the tonnage by the charge factor
B. 3 Ib, found by multiplying 6 tons by 0.5 Ib per ton
C. 0.5 Ib, equal to the per-ton charge factor read directly

D. 6 Ib, equal to the system tonnage value read directly

46. A higher-efficiency condenser with a smaller approach temperature will, all else equal, allow the
system to operate at:

A. A higher condensing temperature and higher head pressure

B. The same condensing temperature regardless of approach



C. An unstable condensing temperature that constantly swings

D. A lower condensing temperature and lower head pressure

47. A megohmmeter applies 500 V to a compressor winding and reads 2 megohms. Compared with a
healthy reading of 100+ megohms, this indicates:

A. Perfectly healthy insulation well within normal limits
B. An open winding requiring a hard-start kit be installed
C. Degraded insulation trending toward a ground fault

D. A shorted run capacitor in the start circuit assembly

48. A flooded chiller maintains a liquid refrigerant level around the evaporator tubes. Its main advantage
over a DX evaporator is:

A. A much smaller refrigerant charge for the same capacity
B. No need for any liquid-level control on the evaporator
C. Elimination of all oil-return concerns in the system

D. Superior heat transfer from fully wetted tube surfaces

49. A compressor short cycles on its low-pressure control every 30 seconds. The most likely cause
among these options is:

A. A low refrigerant charge dropping suction quickly each cycle
B. An oversized condenser rejecting too much heat at once
C. The crankcase heater keeping the oil temperature too high

D. A discharge muffler restricting the high-side gas flow

50. A technician finds 480 V across two legs of a 3 ph supply but 0 V on the third leg to the others. This
indicates:



A. A balanced and healthy three-phase supply condition
B. A power-factor problem requiring capacitor correction
C. An over-voltage condition on the third supply leg

D. A lost phase (single-phasing) on the third supply leg51. A subcooling reading of 0°F at the condenser
outlet, with normal head pressure, most strongly indicates:

A. An overcharge of refrigerant flooding the condenser tubes
B. Excessive subcooling caused by a restricted liquid line
C. A refrigerant charge that is low or marginal in the system

D. A perfectly charged system operating at peak efficiency

52. Heat always flows naturally from a region of:

A. Higher temperature to a region of lower temperature
B. Lower temperature to a region of higher temperature
C. Higher pressure to a region of lower pressure only

D. Greater volume to a region of smaller volume only

53. A 7.5 kW heater bank on a 240 V single-phase supply draws approximately what current?
A. 1,800 A, found by multiplying power by the supply voltage

B. 0.031 A, found by dividing voltage by the wattage value

C. 31.3 A, found by dividing the wattage by the supply voltage

D. 18 A, found by dividing the voltage by the heater rating

54. A capillary tube system that is undercharged will most likely show:

A. High head pressure with high suction pressure together

B. Normal pressures with elevated compressor amperage draw



C. Low suction pressure with high evaporator superheat

D. Excessive subcooling with a flooded condenser coil

55. A TXV's external equalizer line must connect to the:

A. Suction line just past the bulb at the evaporator outlet
B. Discharge line at the compressor head service port
C. Liquid line downstream of the receiver outlet connection

D. Top of the condenser inlet header pressure tap point

56. A 460 V three-phase motor reads 460 V, 458 V, and 461 V across its three legs. This voltage
condition is:

A. Well balanced and acceptable for normal motor operation
B. Severely unbalanced and likely to overheat the windings
C. A clear sign of a lost phase on the supply side

D. An over-voltage fault requiring immediate shutdown

57. A refrigerant with a higher latent heat of vaporization, all else equal, requires:
A. A much higher mass flow rate for the same capacity

B. No metering device because flow is self-regulating

C. A lower mass flow rate to achieve the same capacity

D. A larger compressor displacement for any capacity

58. A defrost cycle that initiates correctly but never terminates suggests a failed:

A. Defrost initiation timer stuck in the off position

B. Defrost termination thermostat or its sensing element



C. Low-pressure control opening prematurely each cycle

D. High-pressure cutout tripping on the discharge side

59. A 200 ft suction line on a low-temperature system must be sized to:

A. Maximize pressure drop to push oil back faster overall
B. Eliminate the need for traps on all vertical riser sections
C. Maintain oil-return velocity while limiting pressure drop

D. Force liquid refrigerant back to the compressor crankcase

60. A pressure of 100 psig is measured. Converting to absolute pressure at sea level gives
approximately:

A. 85.3 psia, found by subtracting atmospheric from gauge
B. 100 psia, since gauge and absolute are the same value
C. 70.0 psia, found by dividing gauge by atmospheric pressure

D. 114.7 psia, found by adding atmospheric to gauge pressure6l. A scroll compressor and a
reciprocating compressor differ mainly in that the scroll:

A. Uses pistons moving within machined cylinder bores
B. Requires no electric motor sealed inside its housing
C. Compresses gas in progressively shrinking pockets

D. Cannot be used with any HFC refrigerant blend at all

62. A 240 V motor draws 8 A. Its apparent power (volt-amperes) is approximately:

A. 1,920 VA, found by multiplying voltage by the current

B. 30 VA, found by dividing the voltage by the current
C. 248 VA, found by adding the voltage and current values



D. 0.033 VA, found by dividing current by the voltage value

63. A liquid-suction heat exchanger improves performance primarily by:

A. Reducing the compressor displacement at a fixed speed
B. Subcooling liquid while superheating the suction vapour
C. Lowering condenser heat rejection requirements directly

D. Eliminating the need for any subcooling at the condenser

64. A system's high side reads 260 psig and the low side reads 70 psig (both absolute). The compression
ratio is approximately:

A. 190:1, found by subtracting the low side from the high side
B. 3.7:1, found by dividing the high side by the low side

C. 330:1, found by adding the high and low side pressures

D. 0.27:1, found by dividing the low side by the high side

65. A condenser fan that runs but moves little air, with the motor overheating, most likely has:

A. A high refrigerant charge raising the condensing load
B. The defrost timer energizing the fan continuously
C. A weak or failed run capacitor reducing motor torque

D. A high-pressure switch cycling the fan too rapidly

66. A water flow of 20 USgpm with a 10°F temperature drop removes approximately how much heat?
(Use ~500 x gpm x AT.)

A. 200 Btu/h, found by multiplying gpm by the temperature drop
B. 10,000 Btu/h, found by multiplying gpm by 500 only



C. 100,000 Btu/h, found by 500 x 20 gpm x 10°F drop
D. 1,000,000 Btu/h, found by multiplying every figure by ten

67. A digital scroll or VFD-driven compressor provides capacity modulation primarily to:

A. Eliminate the requirement for any metering device at all
B. Match capacity to load and reduce on/off short cycling
C. Increase the refrigerant charge automatically as load rises

D. Raise the discharge temperature to improve defrosting

68. A technician must braze a joint near a Schrader valve with a rubber core. Best practice is to:

A. Apply maximum heat quickly before the core can melt away
B. Remove the valve core or use a wet rag heat sink to protect it
C. Pack the fitting with extra flux to absorb the brazing heat

D. Leave the core in place since rubber resists brazing heat

69. A 3:1 pulley ratio drives a blower from a 1,750 rpm motor with the motor pulley larger. The blower
speed is approximately:

A. 5,250 rpm, found by multiplying motor speed by the ratio
B. 583 rpm, found by dividing motor speed by the ratio
C. 1,750 rpm, since pulley ratio does not change the speed

D. 1,167 rpm, found by dividing motor speed by 1.5 only

70. A non-condensable gas in the system raises head pressure because it:

A. Condenses along with the refrigerant in the condenser

B. Absorbs heat and lowers the condensing temperature



C. Dissolves into the oil and reduces lubrication quality

D. Adds its partial pressure to the refrigerant in the condenserl need to flag Q69: | wrote the stem with
"motor pulley larger,” which makes the blower spin faster (5,250 rpm = option A), but the key letter for
Q69 is A, and | wrote option A as 5,250 rpm. Let me re-check — physically, if the motor (drive) pulley
is larger than the blower (driven) pulley with a 3:1 ratio, the blower turns faster: 1,750 x 3 = 5,250.
Option A says 5,250 and key is A. That matches. Good — but the physics phrasing needs care: a larger
drive pulley does speed up the driven pulley. The stem and answer are consistent. Continuing.

71. A receiver service valve that is mid-seated (cracked) during normal operation will:

A. Allow normal refrigerant flow through the valve outlet port
B. Completely block liquid flow and starve the metering device
C. Vent refrigerant continuously to the atmosphere outside

D. Trap all liquid in the condenser raising head pressure sharply

72. A psychrometric process that lowers dry-bulb temperature while adding no moisture is called:

A. Sensible cooling, moving left along a constant moisture line
B. Latent cooling, removing moisture at constant temperature
C. Humidification, raising the moisture content of the air

D. Evaporative cooling, lowering both moisture and temperature

73. A 0.75 hp blower motor is rated 6.5 FLA at 115 V. A clamp meter reads 9 A while running. This
most likely indicates:

A. A perfectly normal running current within nameplate limits
B. An undercurrent fault from a slipping or broken drive belt
C. An overload condition, possibly from high static or bearings

D. A reversed motor rotation lowering the current draw sharply



74. A refrigerant blend's "glide™ must be considered when reading superheat because the:

A. Pressure remains perfectly constant through the evaporator
B. Blend behaves identically to a single-component refrigerant
C. Saturation temperature changes as the blend evaporates

D. Glide eliminates the need to measure superheat at all

75. A 1.5 ton system has a SEER of 16. Its approximate cooling output relative to a SEER 8 unit of the
same tonnage is:

A. Half the cooling capacity for the same tonnage rating
B. One-quarter of the cooling for the same tonnage rating
C. Triple the cooling capacity for the same tonnage rating

D. The same cooling capacity but with about half the energy use

76. A liquid line sight glass shows a steady stream of bubbles during operation. The most probable cause
is:

A. A low refrigerant charge or a liquid-line restriction
B. An overcharge backing liquid into the condenser tubes
C. Excessive subcooling at the condenser outlet section

D. Normal full-charge operation with solid liquid flow

77. A 30 A breaker feeds a circuit. Continuous loads on this breaker should generally not exceed (per the
80% rule):

A. 24 A, found by taking 80% of the breaker rating value
B. 37.5 A, found by adding 25% to the breaker rating value

C. 30 A, since continuous loads may use the full rating freely



D. 15 A, found by taking exactly half of the breaker rating

78. A compressor that has slugged liquid repeatedly is most likely to show:

A. Improved efficiency from the extra cooling of the liquid
B. No internal damage because liquid passes through harmlessly
C. Lower discharge temperature with smoother quiet operation

D. Broken valves or rods from the incompressible liquid load

79. A 240 V system has two legs to ground reading 120 V each. The system configuration is most likely:

A. A 240 V single-phase supply with a grounded center tap
B. A 480 V three-phase delta supply with a high leg present
C. A 120 V single-phase supply with no neutral connection

D. A direct-current supply with no alternating component present

80. A TXV system that hunts (suction pressure swinging widely) most commonly has a:

A. Perfectly normal valve operating within design tolerance
B. Condenser blocked completely by debris and dirt buildup
C. Sensing bulb that is loose, poorly located, or uninsulated

D. Liquid line that is grossly oversized for the system tonnage81. An accumulator in the suction line
protects the compressor by:

A. Increasing the liquid subcooling before the metering device
B. Filtering acid and moisture out of the discharge gas stream
C. Storing surplus liquid refrigerant on the high-pressure side

D. Trapping liquid floodback and metering it back as vapour



82. A 240 V, 1 kW heater and a 240 V, 2 kKW heater are wired in series across 240 V. The total power
will be:

A. Exactly 3 kW, the simple sum of the two element ratings
B. Less than either element alone due to the series resistance
C. Exactly 1.5 kW, the average of the two element ratings

D. Doubled to 6 kW because series wiring adds the wattages

83. A pump-down circuit closes the liquid-line solenoid on a satisfied thermostat. The compressor then
runs until the:

A. High-pressure cutout opens on excessive discharge pressure
B. Crankcase heater reaches its set operating temperature
C. Low-pressure control opens as the suction pressure falls

D. Defrost termination thermostat ends the running cycle

84. A condenser approach widens over several months on a water-cooled unit. The most probable cause
IS:

A. The expansion valve superheat drifting steadily lower
B. Scale or fouling building up on the condenser tubes
C. The suction service valve left partially front-seated

D. The evaporator fan running in the reverse direction
85. A refrigerant's critical temperature is the temperature above which it:
A. Cannot be condensed to a liquid by pressure alone

B. Boils instantly at any pressure applied to the system

C. Freezes solid regardless of the surrounding conditions



D. Becomes chemically unstable and breaks down rapidly

86. A motor's locked-rotor amperage is typically what relation to its full-load amperage?

A. Several times higher than the full-load running current
B. Exactly equal to the full-load running current value
C. About one-half of the full-load running current value

D. Slightly below the running current under normal load

87. A heat pump in heating mode loses capacity as outdoor temperature drops. This occurs mainly
because:

A. The reversing valve fails progressively as it gets colder
B. The indoor coil cannot reject the additional heat produced
C. The compressor oil thickens and stops circulating entirely

D. Lower outdoor temperature reduces evaporator capacity and density

88. A technician reads 5°F subcooling and 25°F superheat on a TXV system with normal airflow. This
combination indicates the system is most likely:

A. Overcharged, flooding the condenser with excess liquid
B. Operating normally with ideal subcooling and superheat
C. Undercharged, starving both the condenser and evaporator

D. Suffering from a stuck-open expansion valve overfeeding

89. A 3 ph motor nameplate shows 10 A FLA. The overload heaters should be selected to protect:

A. Near the FLA value per the manufacturer and code rules

B. At exactly double the FLA to permit easy starting surges



C. At one-tenth the FLA to trip on the slightest overload

D. At the locked-rotor amperage to avoid nuisance tripping

90. A refrigerant cylinder must never be filled with liquid beyond about 80% capacity because:

A. The remaining vapour space improves refrigerant purity
B. Overfilling makes the cylinder too heavy to lift safely
C. Liquid expands with temperature and could rupture the cylinder

D. The valve will not seal properly above the 80% fill line91. A liquid line drier shows a 15°F
temperature drop across it with frost forming on the outlet. This indicates the drier is:

A. Operating normally with no measurable pressure drop present
B. Adding subcooling intentionally to improve system capacity
C. Installed backward relative to the indicated flow direction

D. Restricted, causing a pressure drop and localized flashing

92. A 208 V three-phase circuit feeds a heater rated at 240 V. At the lower applied voltage, the heater
output power is:

A. Higher than its 240 V rating because of the voltage drop
B. Lower than rated because power varies with the voltage squared
C. Exactly its rated value regardless of the supply voltage

D. Doubled because three-phase supplies add the leg voltages

93. A compressor's discharge valve leaking internally will most likely cause:

A. Higher capacity from the extra refrigerant recirculation

B. Low capacity with high suction and low discharge pressures

C. A complete loss of refrigerant charge through the valve



D. Excessive subcooling at the condenser outlet connection

94. A 12,000 Btu/h evaporator with a 400 cfm airflow has an air-side temperature drop of approximately
(use Btu/h = 1.08 x cfm x AT):

A. 12,000°F, found by dividing the load by the airflow value

B. 4.0°F, found by dividing the load by 1.08 times the cfm wrongly
C. 27.8°F, found by 12,000 + (1.08 x 400 cfm)

D. 432°F, found by multiplying 1.08 by the airflow value alone

95. A flooded evaporator requires a liquid-level control because:

A. The oil must be drained continuously from the shell base
B. The refrigerant level around the tubes must be maintained
C. The superheat must be held above 20°F at all times

D. The discharge pressure must be regulated by the level float

96. A 460 V motor is operated on a 415 V supply. The likely consequence is:

A. Reduced current draw and cooler-than-normal operation
B. Higher current draw and possible overheating under load
C. No change because motors tolerate any supply voltage freely

D. Increased speed well above the nameplate rated rpm value

97. A subcooling of 20°F with a high head pressure most strongly suggests:

A. An overcharge of refrigerant backing liquid into the condenser

B. An undercharge starving the condenser of stored liquid

C. A restricted suction line ahead of the compressor inlet



D. A stuck-open metering device flooding the evaporator coil

98. A 240 V circuit carries 25 A through a conductor with 0.5 ohm total resistance. The voltage drop
along the conductor is approximately:

A. 12.5V, found by multiplying the current by the resistance
B. 50 V, found by dividing the current by the resistance value
C. 480 V, found by multiplying the voltage by the resistance
D. 0.02 V, found by dividing the resistance by the current

99. A system with the correct charge shows low capacity, high superheat, and normal subcooling. The
most likely cause is:

A. An overcharge flooding the condenser with surplus liquid
B. A leaking compressor discharge valve recirculating gas
C. Excessive airflow across an oversized evaporator coil

D. A restricted or undersized metering device starving the coil

100. A wet-bulb depression of 0°F means the air is:

A. Completely dry with zero moisture content present at all
B. Fully saturated at 100% relative humidity condition
C. At its dew point but only at freezing temperatures

D. Impossible to measure with standard psychrometric tools101. A reversing valve solenoid that fails
de-energized leaves a heat pump in whichever mode the valve's mechanical bias selects. This is because
the solenoid only:

A. Shifts the valve to the energized position when powered
B. Controls the compressor contactor coil directly when powered

C. Modulates refrigerant flow proportionally to the load demand



D. Operates the defrost cycle timer during cold-weather running

102. A 100 ft length of liquid line rises 30 ft vertically. The static pressure loss from this lift must be
considered because it can cause:

A. An increase in subcooling proportional to the lift height
B. Arrise in head pressure at the condenser outlet connection
C. Flash gas if the pressure drops below saturation before the valve

D. A reversal of refrigerant flow back toward the condenser

103. A 240 V single-phase motor has a run capacitor that has drifted from 35 pF to 10 pF. The motor
will most likely:

A. Run cooler and quieter with the reduced capacitance value
B. Start faster but draw far less running current than normal
C. Spin in reverse due to the altered phase relationship

D. Run hot with reduced torque and possibly trip on overload

104. A refrigeration cycle on a P-h (Mollier) diagram shows the evaporator process as a line moving:
A. Vertically upward at constant enthalpy through the chart

B. Horizontally to the right at constant pressure, adding enthalpy

C. Diagonally down into the subcooled liquid region of the chart

D. Vertically downward along the saturated vapour curve only

105. A technician charges a system to a target 10°F superheat on a fixed-orifice unit using the charging
chart, factoring in outdoor and indoor conditions. This method is called:

A. Charging strictly by total system weight on a scale



B. Charging by sight glass clarity at the liquid line only
C. The superheat charging method for fixed-orifice systems

D. The subcooling method used exclusively for TXV systems

106. A discharge line that is cool to the touch on a running compressor most likely indicates:

A. A normal, efficiently operating high-charge system condition
B. Liquid refrigerant floodback reaching the compressor discharge
C. An overcharge raising the subcooling at the condenser inlet

D. A restricted condenser raising the discharge temperature

107. A 3-ton system needs to be converted to express its capacity in kW of cooling. The approximate
value is (1 ton = 3.517 kW):

A. 1.17 kW, found by dividing tonnage by the conversion factor
B. 10.55 kW, found by 3 tons x 3.517 kW per ton

C. 3.0 kW, equal to the tonnage value read directly

D. 36 kW, found by multiplying tonnage by twelve thousand

108. A capillary tube provides no means of adjusting to load changes because it has:

A. A fixed bore and length with no moving or sensing parts
B. A sensing bulb that modulates flow with evaporator load
C. An electronic stepper motor controlling the orifice size

D. An external equalizer compensating for coil pressure drop

109. A megohmmeter must not be connected to a compressor that contains electronic components such
as a soft-start module because the test voltage may:



A. Be too low to register any reading on the electronics
B. Improve the insulation resistance of the windings tested
C. Recharge the soft-start module to its factory settings

D. Damage the sensitive electronic components with high voltage

110. A 24,000 Btu/h system with a power input of 2,000 W has an EER of approximately (EER = Btu/h
+ watts):

A. 48,000,000, found by multiplying the two values together
B. 0.083, found by dividing the watts by the Btu/h value
C. 2,000, equal to the input power value read directly

D. 12.0, found by 24,000 Btu/h + 2,000 watts

111. A liquid receiver's main purpose in a TXV system is to:

A. Store liquid refrigerant to accommodate changing load demands
B. Separate oil from the suction gas before the compressor inlet
C. Subcool the discharge gas before it enters the condenser coil

D. Filter acid and moisture from the circulating refrigerant flow

112. A 240 V heater string has one of three series elements fail open. The result is that:
A. The remaining two elements draw double their rated current

B. The entire string stops producing heat due to the open circuit

C. The two good elements continue at full rated output power

D. The supply voltage rises across the failed element only

113. A condenser fan cycling control in low ambient maintains adequate head pressure so that the:



A. Metering device receives enough pressure to feed the coil
B. Crankcase heater stays cool during the off-cycle period
C. Suction line velocity drops to slow the oil return rate

D. Discharge muffler can absorb the high-side pulsations fully

114. A 0.5 in. diameter copper tube is replaced with a 0.375 in. tube on a suction riser to improve oil
return. This works because the smaller tube:

A. Increases gas velocity, carrying oil up the riser better
B. Reduces gas velocity, allowing oil to settle and drain back
C. Eliminates the need for a P-trap at the base of the riser

D. Lowers the pressure drop across the entire suction line

115. A technician measures 0 V across a closed set of contactor contacts while the load is energized.
This reading indicates the contacts are:

A. Burned and adding excessive resistance to the load circuit
B. Closed and conducting properly with no voltage drop across them
C. Open and blocking all current flow to the connected load

D. Welded shut and unable to open when commanded off

116. A refrigerant that is mildly flammable, lower toxicity, is classified in the safety group:
A. Al, indicating no flame propagation and lower toxicity level

B. B2, indicating higher toxicity and higher flammability rating

C. B1, indicating higher toxicity and no flame propagation rating

D. A2L, indicating lower toxicity and mild flammability

117. A pressure-enthalpy diagram's saturated liquid line and saturated vapour line meet at the:



A. Triple point where solid, liquid, and vapour coexist together
B. Bottom-left corner representing absolute zero pressure point
C. Critical point at the top of the saturation dome curve

D. Origin where both pressure and enthalpy equal zero exactly

118. A 5°F approach on an air-cooled condenser means the condensing temperature is 5°F above the:

A. Leaving water temperature from the cooling tower basin
B. Entering ambient air temperature across the condenser coil
C. Suction saturation temperature at the evaporator outlet

D. Discharge gas temperature measured at the compressor head

119. A short-cycling compressor that stops on its internal overload and restarts after cooling most likely
has:

A. A perfectly normal protective cycle requiring no action
B. An oversized condenser shedding too much heat quickly
C. The crankcase heater drawing excess current continuously

D. An overheating motor from high amperage or poor cooling

120. A 460 V three-phase delta system has one of three transformers fail (open delta). The system can
still operate at approximately what percent of full capacity?

A. 100%, since open delta provides full three-phase power
B. 58%, the typical derated capacity of an open-delta bank
C. 33%, since only one of three transformers remains active

D. 0%, since any transformer failure disables the entire bank121. An oil separator in the discharge line
returns oil to the compressor by:



A. Cooling the discharge gas until the oil condenses out fully
B. Adding makeup oil from an external reservoir each cycle
C. Coalescing entrained oil and draining it back via a float

D. Filtering moisture and acid before the condenser inlet port

122. A 240 V supply drops to 216 V under load (a 10% sag). For a constant-power motor, the current
draw will:

A. Increase to maintain the required power at lower voltage
B. Decrease in direct proportion to the voltage reduction
C. Remain exactly constant regardless of the supply voltage

D. Drop to zero until the voltage recovers to its rated level

123. A flooded chiller's refrigerant charge is much larger than a comparable DX system because:

A. The evaporator shell holds a liquid level around the tubes
B. The condenser must store all of the system's refrigerant
C. The compressor requires extra refrigerant for cooling itself

D. The suction line is oversized and fills with liquid refrigerant

124. A 1,750 rpm motor with a 4 in. pulley drives a blower with a 8 in. pulley. The blower speed is
approximately:

A. 3,500 rpm, found by multiplying the motor speed by two
B. 875 rpm, found by motor speed x (4 in. + 8 in.) ratio
C. 1,750 rpm, since equal-area pulleys produce equal speed

D. 7,000 rpm, found by multiplying the motor speed by four

125. A subcooling reading taken at the condenser outlet is most directly used to:



A. Assess the refrigerant charge level on a TXV-equipped system
B. Measure the evaporator superheat at the coil outlet section
C. Determine the compressor's volumetric efficiency percentage

D. Set the low-pressure control cut-in and cut-out pointsAll 125 questions complete, each crafted so the
correct answer matches its pre-assigned key letter. Every calculation was verified programmatically
against the stated answer.

Practice Exam 27: Answer Key and Explanations

1. B — Theoretical displacement is a swept-volume calculation: bore and stroke set the volume per
cylinder, multiplied by the number of cylinders and rpm. Discharge pressure, refrigerant type, and
superheat affect performance but not the geometric displacement. This is why displacement is rated
independent of operating conditions.

2. B — Superheat is suction line temperature minus suction saturation temperature: 35°F — 20°F = 15°F.
This sits in the normal 10-20°F range for a medium-temp R-404A coil, confirming the evaporator is
fully fed without floodback. Proper superheat protects the compressor while using the full coil.

3. D — Single-phase real power is volts x amps x power factor: 240 x 18 x 0.85 = 3,672 W. Power
factor must be included because the current and voltage are not perfectly in phase. Omitting it overstates
the true power consumed.

4. C — Subcooling is condensing temperature minus liquid temperature: 105°F — 95°F = 10°F. It
represents how far the liquid has been cooled below its saturation point, ensuring a solid liquid column
to the metering device. Adequate subcooling prevents flash gas in the liquid line.

5. A — One pound equals about 0.454 kg, so 3.5 Ib x 0.454 = 1.59 kg. Converting correctly is essential
when scales and charge specs use different units. Charging by accurate weight is the most reliable
method.

6. A — Fan law one states airflow varies directly with fan speed, so doubling rpm roughly doubles
CFM. The speed-squared and speed-cubed relationships apply to static pressure and power, not flow.
This is why a small speed change has a large effect on power draw.



7. D — Current equals power divided by voltage: 5,000 W + 240 V = 20.8 A. This Ohm's-law/power
relationship sizes the heater circuit and conductors. Correct current calculation ensures proper breaker
and wire selection.

8. B — Mass flow equals capacity divided by net refrigerating effect: 36,000 + 50 = 720 Ib/h. The
refrigerating effect is the heat each pound absorbs, so dividing gives the pounds needed per hour. This
links capacity to required refrigerant circulation.

9. B — Absolute pressure equals gauge pressure plus atmospheric: 0 psig + 14.7 = 14.7 psia. Gauge
pressure is referenced to atmosphere, so a zero gauge reading still has atmospheric pressure acting on it.
This distinction matters in compression-ratio and vacuum work.

10. C — Equal resistors in parallel divide by the count: 30 Q + 3 = 10 Q. Parallel resistance is always
lower than the smallest individual resistor. This is why paralleling heater elements increases total current
draw.

11. B — Water-side heat rejection uses 500 x gpm x AT: 500 x 10 x 12 = 60,000 Btu/h. The 500 factor
combines water's density and specific heat for USgpm. This formula quantifies condenser performance
from simple field readings.

12. D — A lower compression ratio means less re-expansion of clearance-volume gas, giving higher
volumetric efficiency. The 3:1 unit refills its cylinders more completely than the 9:1 unit. Higher
volumetric efficiency yields greater pumped capacity.

13. C — One ton of refrigeration equals 12,000 Btu/h, so 2 tons = 24,000 Btu/h. The ton is defined by
the heat to melt one ton of ice in 24 hours. This conversion is fundamental to sizing and capacity work.

14. C — Overloads protect near the motor's FLA per manufacturer data and code, typically around 115—
125% of FLA. Sizing too low causes nuisance trips; too high removes protection. Correct sizing guards
the windings without false trips.

15. D — When dry-bulb equals wet-bulb, no evaporative cooling occurs, meaning the air is fully
saturated at 100% relative humidity. At saturation the dew point also equals the dry-bulb. This is the
reference condition on the psychrometric chart's saturation curve.



16. D — Subcooling is measured below saturation, so a 6°F gain reduces 12°F subcooling toward
saturation, leaving 6°F. Heat added to subcooled liquid warms it back toward its boiling point. Enough
heat gain can eliminate subcooling and produce flash gas.

17. A — The ratio is starting current divided by running current: 24 A + 6 A = 4:1. Inrush current is far
higher than running current because the motor must overcome inertia. This is why circuits and overloads
must tolerate brief starting surges.

18. B — Three-phase real power is V3 x V x I x PF: 1.732 x 460 x 10 x 0.9 ~ 7,170 W. The V3 factor
accounts for the phase relationship in a balanced three-phase system. Omitting it or the power factor
gives incorrect sizing.

19. D — A higher compression ratio increases clearance-gas re-expansion, lowering volumetric
efficiency, and raises the heat of compression, increasing discharge temperature. Both effects reduce
capacity and stress the compressor. Keeping the ratio reasonable protects equipment and efficiency.

20. D — The condenser rejects evaporator load plus heat of compression: 48,000 + 12,000 = 60,000
Btu/h. All heat absorbed plus the work added must leave at the condenser. This heat balance sizes the
condenser correctly.

21. A — COP multiplies input power to give useful effect: 1 kW x 3.5 = 3.5 kW of cooling. COP is the
ratio of refrigerating effect to work input, so a higher COP yields more cooling per kilowatt. It is a direct
measure of cycle efficiency.

22. D — A capillary system is charge-critical, so a small overcharge raises head pressure and risks
liquid floodback to the compressor. With no receiver to absorb surplus, extra charge has nowhere to go.
This is why such systems must be weighed in precisely.

23. C — Heater power varies with the square of voltage (P = V?/R), so 208 V on a 240 V element gives
lower-than-rated output. The resistance is fixed, so reduced voltage means reduced power. This is why
low voltage cuts electric heat capacity noticeably.



24. D — Zero ohms where winding resistance should appear indicates a shorted winding with
effectively no resistance. A healthy winding shows a specific low but non-zero resistance; an open
shows infinite. A dead short condemns the motor.

25. A — R-410A at about 118 psig corresponds to roughly 40°F saturation, the typical air-conditioning
evaporator temperature. Reading the gauge against the PT chart confirms the coil is operating in its
normal range. This baseline check precedes diagnosing charge faults.

26. D — A smaller driven (blower) pulley turns faster for a given drive pulley, increasing blower speed.
Belt-drive speed is inversely proportional to the driven pulley diameter. This is the common field
method to increase airflow.

27. C — A refrigerant cylinder holds saturated liquid and vapour, so as temperature rises the saturation
pressure rises with it. The pressure-temperature relationship governs the cylinder just as it does the
system. This is why cylinders must be protected from heat and overfilling.

28. B — One horsepower equals about 746 watts of electrical power. This conversion links mechanical
output ratings to electrical input estimates. It is used to approximate motor power draw and circuit
sizing.

29. C — A superheat far below setpoint (2°F) with liquid returning means the valve is overfeeding,
allowing excess liquid into the evaporator. The valve is passing more refrigerant than the coil can boil
off. This floodback endangers the compressor and must be corrected.

30. D — Rate equals total load divided by time: 24,000 Btu + 4 h = 6,000 Btu/h. This converts a total
heat quantity into the hourly removal rate needed. It is a basic load-calculation step for equipment
selection.

31. B — Applying 230 V to a 24 V coil drives excessive current through windings designed for far
lower voltage, burning out the coil. Coil voltage must match the control circuit. Voltage mismatch is a
common cause of coil failure.

32. C — High superheat (starved evaporator) with high subcooling (liquid backing up) at once points to
a restriction between condenser and evaporator, such as a plugged drier or kinked liquid line. Liquid



stacks up upstream while the coil starves downstream. Locating the temperature drop pinpoints the
restriction.

33. C — The dew point is the temperature at which air becomes saturated and moisture begins to
condense. For 75°F/50% RH air, cooling to the dew point starts condensation on the coil. This governs
dehumidification and condensate production.

34. D — Total heat equals rate times time: 12,000 Btu/h x 24 h = 288,000 Btu. Multiplying the hourly
rate by run hours gives the cumulative heat removed. This is used in run-time and energy estimates.

35. C — A larger fan motor can move more air but may draw current exceeding the existing wiring and
overload protection. Motor swaps must respect circuit ampacity and protection ratings. Oversizing
without checking amperage risks overheating the circuit.

36. C — Specific gravity above 1.0 means the liquid is denser than water, so an equal volume weighs
more. Most liquid refrigerants are denser than water. This property matters for charge-weight and
cylinder calculations.

37. D — Actual pumped volume equals displacement times volumetric efficiency: 20 cfm x 0.75 = 15
cfm. Volumetric efficiency accounts for clearance re-expansion and losses. The actual delivered volume
is always less than theoretical displacement.

38. B — A low air-side AT with high suction pressure indicates an overfed or overcharged coil with
poor heat transfer. The coil is too cold and wet or flooded, so it removes less sensible heat per pass. This
pattern distinguishes overfeeding from a starved coil.

39. B — Parallel heater elements add their power: 2 kW + 2 kW = 4 kW. Each element sees full voltage
in parallel, so wattages sum directly. This is why parallel banks draw the combined current.

40. D — A condensing temperature about 20°F above the 95°F ambient is a normal air-cooled
condenser split. The temperature difference between condensing and ambient drives heat rejection, and a
15-25°F split is typical for a properly operating air-cooled unit. A much wider split would point to
fouling, overcharge, or non-condensables.



41. B — A relief valve must open at or below the vessel's MAWP, so a 400 psig setting on a 350 psig
MAWP vessel is unsafe. Relieving above the rated pressure defeats overpressure protection. Code
requires the set pressure not exceed the MAWP.

42. A — Discharge superheat near 110°F above condensing is excessive and points to a low charge or
high compression ratio. Starved suction gas and high compression both drive discharge temperature up.
High discharge temperature accelerates oil breakdown and compressor wear.

43. D — The correct first step is to isolate the secondary circuit and systematically locate the short, not
to oversize the fuse or guess at parts. Dividing the circuit narrows the fault location safely. Upsizing the
fuse only invites wiring damage.

44. A — Reversed rotation after a panel upgrade means two phases were swapped; reversing any two
legs restores correct rotation. Three-phase rotation depends on phase sequence at the motor terminals.
This is the standard fix for a backward-running three-phase compressor.

45. B — Charge equals tonnage times the per-ton factor: 6 tons x 0.5 Ib = 3 Ib. The factor scales charge
to system capacity for a quick estimate. Final charge is still verified by superheat, subcooling, or weight.

46. D — A smaller condenser approach means more effective heat transfer, allowing a lower condensing
temperature and lower head pressure. Lower head pressure reduces compressor work and improves
efficiency. Approach is a key indicator of condenser performance.

47. C — Two megohms versus a healthy 100+ megohms shows degraded insulation trending toward a
ground fault. Insulation resistance falls as windings deteriorate from heat, moisture, or contamination.
Tracking this reading predicts impending motor failure.

48. D — A flooded evaporator fully wets the tube surfaces with boiling liquid, giving superior heat
transfer over a partially dry DX coil. Full wetting maximizes the boiling heat-transfer coefficient. The
trade-offs are larger charge and level controls.

49. A — Rapid short cycling on the low-pressure control typically means a low refrigerant charge,
which drops suction pressure quickly to the cutout. The compressor stops, pressure recovers, and it
restarts repeatedly. Finding and fixing the charge loss stops the cycling.



50. D — 0 V on the third leg to the others while the other two read normally indicates a lost phase
(single-phasing). A motor will overheat and may fail if it runs single-phased. This condition must be
corrected before restarting the equipment.

51. C — Zero subcooling with normal head pressure indicates the charge is low or marginal, leaving no
liquid column at the condenser outlet. Without subcooling, flash gas forms in the liquid line and capacity
drops. Adding charge restores proper subcooling.

52. A — Heat always flows naturally from higher to lower temperature, the second law of
thermodynamics. Refrigeration uses work to move heat against this natural direction. Understanding this
underlies the entire refrigeration cycle.

53. C — Current equals power divided by voltage: 7,500 W + 240 V = 31.3 A. This sizes the conductors
and overcurrent protection for the heater bank. Accurate current calculation prevents undersized wiring.

54. C — An undercharged capillary system shows low suction pressure and high evaporator superheat
from too little refrigerant feeding the coil. The fixed restriction cannot compensate for the shortage.
Symptoms appear quickly because the system is charge-critical.

55. A — The external equalizer connects to the suction line just past the bulb at the evaporator outlet.
This lets the valve sense true outlet pressure and compensate for coil pressure drop. It is essential for
accurate superheat control on coils with significant drop.

56. A — Readings of 460, 458, and 461 V are within a fraction of a percent of each other, which is well
balanced and acceptable. Small variations are normal and not harmful. Significant imbalance, not minor
variation, is what overheats motors.

57. C — A higher latent heat means each pound absorbs more heat, so less mass flow is needed for the
same capacity. Capacity equals mass flow times refrigerating effect. A high-latent-heat refrigerant
moves the same cooling with less circulation.

58. B — A defrost that initiates but never terminates points to a failed termination thermostat or its
sensing element. Without a valid temperature signal, the cycle has no command to end. A backup fail-
safe time should be checked as well.



59. C — A long low-temp suction line must maintain oil-return velocity while limiting pressure drop to
preserve capacity. Too little velocity strands oil; too much drop cuts compressor capacity. Proper sizing
balances both requirements.

60. D — Absolute pressure equals gauge plus atmospheric: 100 + 14.7 = 114.7 psia. Compression-ratio
and thermodynamic calculations require absolute pressures. Forgetting to add atmospheric is a common
error.

61. C — A scroll compressor compresses gas in progressively shrinking pockets as the orbiting scroll
moves the gas inward to the discharge port. This differs from the reciprocating piston-and-cylinder
action. The scroll's smooth, continuous compression reduces pulsation and noise.

62. A — Apparent power is volts times amps: 240 V x 8 A = 1,920 VA. Volt-amperes ignore power
factor, unlike real watts. Apparent power sizes transformers and conductors that must carry the full
current.

63. B — A liquid-suction heat exchanger subcools the liquid while superheating the suction vapour,
boosting capacity and ensuring dry suction gas. The heat exchange moves heat from the warm liquid to
the cool suction line. The trade-off is higher discharge temperature.

64. B — Compression ratio is absolute discharge divided by absolute suction: 260 + 70 = 3.7:1. Using
absolute pressures is essential for the ratio to be meaningful. This ratio affects volumetric efficiency and
discharge temperature.

65. C — A fan motor turning slowly while overheating usually has a weak or failed run capacitor
reducing its torque. Insufficient capacitance lowers running torque and raises current. Testing and
replacing the capacitor restores proper speed.

66. C — Water-side heat removal uses 500 x gpm x AT: 500 x 20 x 10 = 100,000 Btu/h. The 500 factor
combines water density and specific heat for USgpm. This quantifies chiller or condenser performance
from flow and temperature readings.



67. B — Capacity modulation matches output to the actual load, reducing on/off short cycling and
improving efficiency and comfort. Variable-speed or digital control trims capacity continuously. This
lowers energy use and mechanical wear versus fixed-capacity cycling.

68. B — Best practice is to remove the Schrader core or use a wet-rag heat sink to protect the rubber
core during brazing. Excess heat would destroy the core's sealing ability. Protecting heat-sensitive
components is standard brazing procedure.

69. A — With a 3:1 ratio and the motor pulley larger, the blower turns faster: 1,750 x 3 = 5,250 rpm. A
larger drive pulley speeds up the smaller driven pulley. Belt-drive speed scales with the pulley diameter
ratio.

70. D — A non-condensable gas adds its partial pressure to the refrigerant's in the condenser, raising
total head pressure. The air does not condense, so it occupies condenser volume and elevates pressure.
Recovery and evacuation remove it.

71. A — A mid-seated (cracked) service valve allows normal refrigerant flow through the valve while
also opening the gauge port. This is the running position that permits both flow and pressure reading.
Front-seating would block flow; back-seating would close the gauge port.

72. A — Sensible cooling lowers dry-bulb temperature at constant moisture, shown as movement left
along a horizontal line on the psychrometric chart. No moisture is removed because the coil stays above
the dew point. This contrasts with latent cooling, which removes moisture.

73. C — A reading of 9 A against a 6.5 A FLA is an overload, often from high static pressure, tight
bearings, or excess load. Running well above nameplate current overheats the motor. The cause must be
found before the motor fails.

74. C — Glide means the saturation temperature changes as a zeotropic blend evaporates, so superheat
must be calculated using the dew-point temperature. Ignoring glide gives an incorrect superheat reading.
Proper blend charging and diagnosis account for this temperature spread.



75. D — Tonnage defines capacity, so a SEER 16 and SEER 8 unit of equal tonnage deliver the same
cooling, but the SEER 16 uses about half the energy. SEER measures seasonal efficiency, not capacity.
Higher SEER means lower operating cost for the same output.

76. A — A steady stream of bubbles in the sight glass indicates flash gas from a low charge or a liquid-
line restriction. Vapour in the liquid line means the column is not solid liquid. Confirm charge and
inspect the drier and liquid line for restriction.

77. A — The 80% rule limits continuous loads to 80% of the breaker rating: 30 A x 0.8 = 24 A. This
margin prevents nuisance trips and overheating on sustained loads. It is a core conductor and overcurrent
sizing rule.

78. D — Repeated liquid slugging breaks compressor valves or connecting rods because liquid is
incompressible. The compressor cannot compress liquid, so the hydraulic load damages internal parts.
Accumulators and proper superheat prevent slugging.

79. A — Two legs reading 120 V to ground on a 240 V system indicates a single-phase supply with a
grounded center tap. The center tap provides 120 V to each line and 240 V across them. This is the
common North American residential service arrangement.

80. C — A TXV that hunts usually has a sensing bulb that is loose, poorly located, or uninsulated,
giving erratic temperature signals. Poor bulb contact makes the valve over- and under-react, swinging
suction pressure. Proper bulb mounting and insulation stabilize control.

81. D — A suction-line accumulator traps liquid floodback and meters it back to the compressor as
vapour, with controlled oil return. It protects against slugging on systems prone to flooding, like heat
pumps. Liquid is held and boiled off before reaching the compressor.

82. B — Series heater elements add resistance, and total power across a fixed voltage drops below either
element alone (P = V2R total). More resistance means less current and less power. Series wiring
reduces, not increases, total heat output.



83. C — During pump-down the compressor runs until the low-pressure control opens as suction
pressure falls. With the liquid solenoid closed, refrigerant is pumped into the high side and the LP
control stops the compressor. This stores charge for a clean restart.

84. B — A condenser approach that widens over months indicates scale or fouling building on the tubes,
reducing heat transfer. Gradual fouling matches the slow trend. Tube cleaning or water treatment
restores the approach.

85. A — Above the critical temperature, a refrigerant cannot be condensed to a liquid by pressure alone.
The distinct liquid and vapour phases no longer exist above this point. Condensers must operate below
the critical temperature to reject heat by condensation.

86. A — Locked-rotor amperage is several times the full-load running current because the stalled motor
draws heavy inrush. This is why starting components and protection must tolerate brief high current.
LRA confirms starting behavior in diagnostics.

87. D — As outdoor temperature drops, the outdoor coil (evaporator in heating) sees lower vapour
density and capacity, reducing heat pump output. Less dense suction gas means the compressor moves
less mass. This is why supplemental heat is needed in cold climates.

88. C — Low subcooling (5°F) and high superheat (25°F) together indicate an undercharge starving
both the condenser and evaporator. Too little refrigerant leaves both heat exchangers short of liquid.
Leak-check, repair, and recharge by weight.

89. A — Overload heaters protect near the FLA per manufacturer and code, typically 115-125% of the
10 A rating. This guards the windings without nuisance trips during normal starts. Sizing at double or at
LRA would remove real protection.

90. C — Cylinders are filled to about 80% because liquid expands as temperature rises, and an overfilled
cylinder can rupture hydrostatically. The vapour space accommodates thermal expansion. This is a
critical transport and storage safety limit.



91. D — A 15°F drop with frost across a drier shows it is restricted, causing a pressure drop and
localized flashing. The pressure drop across the restriction produces the cooling and frost. A noticeable
temperature differential across a drier confirms it needs replacement.

92. B — Heater power varies with voltage squared, so 208 V on a 240 V element produces lower-than-
rated output (P = V#R). The fixed resistance means reduced voltage cuts power roughly 25%. This is
why low supply voltage reduces electric heat capacity.

93. B — A leaking discharge valve recirculates gas inside the compressor, causing low capacity with
high suction and low discharge pressures. The compressor cannot build proper differential. This internal
leak mimics a low-charge symptom but with a valve cause.

94. C — Air-side AT equals load divided by (1.08 x c¢fm): 12,000 + (1.08 x 400) = 27.8°F. The 1.08
factor combines air density and specific heat for standard conditions. This links coil capacity to airflow
and temperature split.

95. B — A flooded evaporator needs a liquid-level control to maintain refrigerant around the tubes for
proper heat transfer. Too little liquid starves the coil; too much risks floodback. The level control keeps
the shell at the correct refrigerant level.

96. B — Operating a 460 V motor at 415 V causes higher current draw and possible overheating under
load. The motor draws more amps to maintain torque at reduced voltage. Sustained low voltage shortens
motor life.

97. A — High subcooling (20°F) with high head pressure indicates an overcharge backing liquid into the
condenser. Excess liquid floods condenser tubes, raising both subcooling and head pressure. Recovering
refrigerant to the correct charge restores normal readings.

98. A — Voltage drop equals current times resistance: 25 A x 0.5 Q = 12.5 V. This Ohm's-law
calculation quantifies conductor losses. Excessive voltage drop signals undersized or overly long
conductors.



99. D — Correct charge with low capacity, high superheat, and normal subcooling points to a restricted
or undersized metering device. The condenser holds normal liquid while the valve starves the coil.
Clearing or replacing the metering device restores feed.

100. B — A wet-bulb depression of 0°F means dry-bulb equals wet-bulb, so the air is fully saturated at
100% relative humidity. With no evaporative cooling possible, the two thermometers read alike. This is
the saturation reference on the psychrometric chart.

101. A — The reversing-valve solenoid only shifts the valve when energized; de-energized, the valve
rests in its mechanically biased position. A failed coil therefore leaves the heat pump locked in the
default mode. Most systems are piped so de-energized equals heating.

102. C — A vertical liquid lift drops static pressure, which can cause flash gas if the pressure falls below
saturation before the metering device. The column weight reduces pressure at the top of the lift.
Adequate subcooling offsets this loss to keep liquid solid.

103. D — A run capacitor drifting from 35 pF to 10 pF leaves the motor with reduced torque, causing it
to run hot and possibly trip on overload. The wrong capacitance shifts the phase angle and lowers
efficiency. Capacitors must be replaced with the rated value.

104. B — On a P-h diagram the evaporator process moves horizontally to the right at constant pressure
while adding enthalpy as the refrigerant boils. The low-side pressure stays constant while heat is
absorbed. This is the useful refrigerating-effect leg of the cycle.

105. C — Charging a fixed-orifice unit to a target superheat using a chart that accounts for indoor and
outdoor conditions is the superheat charging method. It compensates for varying load and ambient. This
is the standard procedure for fixed-orifice systems.

106. B — A discharge line that is cool rather than hot signals liquid refrigerant floodback reaching the
compressor and quenching the discharge. Normal discharge gas is the hottest point in the system. Cool
discharge indicates dangerous liquid carryover.



107. B — Cooling capacity in kW equals tons times 3.517: 3 x 3.517 = 10.55 kW. This converts
refrigeration tonnage to metric power units. It is needed when comparing equipment rated in different
systems.

108. A — A capillary tube has a fixed bore and length with no moving or sensing parts, so it cannot
adjust to load changes. It meters purely by its physical dimensions. This makes it simple and reliable
only for stable, predictable loads.

109. D — A megohmmeter applies high voltage that can damage sensitive electronics such as a soft-
start module. The test voltage exceeds what the components are designed to withstand. Such electronics
must be disconnected or the test avoided.

110. D — EER equals Btu/h divided by watts: 24,000 + 2,000 = 12.0. EER is an instantaneous
efficiency ratio at rated conditions. A higher EER means more cooling per watt of input.

111. A — A receiver stores liquid refrigerant to accommodate changing load and charge demands,
ensuring solid liquid feeds the metering device. It acts as a reservoir as operating conditions shift. This is
typical on TXV systems with variable load.

112. B — In a series string, one open element breaks the circuit, so the entire string stops producing
heat. Series current must flow through every element. This is why series control circuits fail completely
on a single open.

113. A — Condenser fan cycling maintains head pressure in low ambient so the metering device has
enough pressure to feed the coil. Without it, winter operation drops high-side pressure and starves the
evaporator. Holding head pressure keeps the valve feeding properly.

114. A — A smaller-diameter suction riser increases gas velocity, which carries oil up the riser more
effectively. Adequate velocity is essential for oil return on vertical lifts. Undersizing slightly to maintain
velocity is a common design fix.

115. B — Zero volts across closed contacts carrying load means they are conducting properly with no
voltage drop. A good closed contact has near-zero resistance and thus near-zero drop. A burned contact
would show a measurable voltage drop across it.



116. D — AZ2L denotes lower toxicity (A) and mild flammability (2L), the classification for mildly
flammable refrigerants. The "L" indicates a low burning velocity. This group includes many newer
lower-GWP refrigerants requiring special handling.

117. C — The saturated liquid and saturated vapour lines meet at the critical point, the top of the
saturation dome. Above this point the phases become indistinguishable. The critical point defines the
upper limit of condensation by pressure.

118. B — On an air-cooled condenser, approach is condensing temperature minus entering ambient air
temperature, so a 5°F approach is 5°F above ambient air. A small approach indicates effective heat
rejection. A widening approach signals fouling or airflow problems.

119. D — A compressor cycling on its internal overload and restarting after cooling indicates an
overheating motor from high amperage or poor cooling. The thermal protector opens to prevent winding
damage. The root cause—high load, low voltage, or poor cooling—must be found.

120. B — An open-delta (V-V) transformer bank operates at about 58% of the full closed-delta capacity.
Two transformers can still supply three-phase power, but derated. This is used as a temporary measure
after one transformer fails.

121. C — An oil separator coalesces entrained oil from the discharge gas and drains it back to the
compressor through a float-controlled return. This protects lubrication on long-line and low-temp
systems. It captures oil before it travels through the system.

122. A — A constant-power motor draws more current when voltage sags, since power equals voltage
times current. To maintain power at 216 V, the current must rise. This added current is why low voltage
overheats motors.

123. A — A flooded chiller holds a liquid refrigerant level around the evaporator tubes, requiring a
much larger charge than a DX system. The shell must stay filled to the proper level for heat transfer.
This larger charge is inherent to flooded designs.

124. B — Driven speed equals drive speed times the pulley ratio: 1,750 x (4 + 8) = 875 rpm. A larger
driven pulley turns slower than the motor. Belt-drive speed scales inversely with driven pulley diameter.



125. A — Subcooling at the condenser outlet is used to assess refrigerant charge on a TXV-equipped
system. The TXV controls superheat, so subcooling becomes the charging reference. Proper subcooling
confirms the correct amount of liquid in the system.



