How does a refrigerator work?

Practical Refrigerators

The principles of the common refrigeration cycle are shown schematically in Fig.
20.9a. The fluid “circuit” contains a refrigerant fluid (the working substance).
The left side of the circuit (including the cooling coils inside the refrigerator) is at
low temperature and low pressure; the right side (including the condenser coils
outside the refrigerator) is at high temperature and high pressure. Ordinarily, both
sides contain liquid and vapor in phase equilibrium.

(a) Principle of the mechanical refrigeration cycle. (b) How the key elements are arranged in a practical refrigerator.
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The compressor takes in fluid, compresses it adiabatically, and delivers it to
the condenser coil at high pressure. The fluid temperature is then higher than that
of the air surrounding the condenser, so the refrigerant gives off heat |QH| and
partially condenses to liquid. The fluid then expands adiabatically into the evapo-
rator at a rate controlled by the expansion valve. As the fluid expands, it cools
considerably, enough that the fluid in the evaporator coil is colder than its sur-
roundings. It absorbs heat |QC| from its surroundings, cooling them and partially
vaporizing. The fluid then enters the compressor to begin another cycle. The
compressor, usually driven by an electric motor (Fig. 20.9b), requires energy
input and does work |W| on the working substance during each cycle.
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