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Purpose

Remove heat from a space or product and

to reject that heat to the environment
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Refrigeration Cycle

Compressor

GASFLUID

Condenser
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Refrigeration Cycle

Compressor

Condenser

Expansion valve

GASFLUID
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Refrigeration Cycle

Compressor

Condenser

Expansion valve

GASFLUID
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Psychrometric diagram

FLUID
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Psychrometric diagram

FLUID GAS
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Psychrometric

FLUID GAS
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Evaporator

𝑒𝑣𝑎𝑝𝑜𝑟𝑎𝑡𝑜𝑟 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦(𝑘𝑊) = ∆ℎ ൗ
𝑘𝐽

𝑘𝑔 𝑥 𝑚𝑎𝑠𝑠 𝑓𝑙𝑜𝑤 ൗ𝑘𝑔
𝑠
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Compressor

compressor energy(kW) = ∆ℎ ൗ
𝑘𝐽

𝑘𝑔 𝑥 𝑚𝑎𝑠𝑠 𝑓𝑙𝑜𝑤 ൗ𝑘𝑔
𝑠
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Condenser

𝑐𝑜𝑛𝑑𝑒𝑛𝑠𝑒𝑟 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑘𝑊 = 𝑒𝑣𝑎𝑝𝑜𝑟𝑎𝑡𝑜𝑟 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑘𝑊 + 𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑜𝑟𝑒 𝑒𝑛𝑒𝑟𝑔𝑦 (kW)
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Refrigeration Cycle

𝑐𝑜𝑛𝑑𝑒𝑛𝑠𝑒𝑟 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 = 𝑒𝑣𝑎𝑝𝑜𝑟𝑎𝑡𝑜𝑟 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 + 𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑜𝑟 𝑒𝑛𝑒𝑟𝑔𝑦
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Exercise (solutions)
Consider mass flow = 1kg/s

T(e) = -10°C

T(c) = 35°C

Q(e) = 1086,7kJ/kg → 1086,7kW

Q(c) = 1309,7kJ/kg → 1309,7kW

W = 223kJ/kg → 223kW

Condenser selection (wb=21°C): VXC S328

Fan motor: 30kW

Pump motor: 2,2kW
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Which operating strategy results in 

the lowest operational cost?

A. Keep condensing

temperature

constant and vary

the fan speed

B. Maximize fan 

speed and lower

the condensing

temperature
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Condenser operation strategy

𝐶𝑂𝑃 =
𝑐𝑜𝑛𝑑𝑒𝑛𝑠𝑒𝑟 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 (𝑘𝑊)

𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑜𝑟 𝑒𝑛𝑒𝑟𝑔𝑦 (𝑘𝑊)

Low condensing pressure/temperature

Low compressor energy

HIGH COP

Maximize fan speed!
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