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The Effects of the Refrigerant Charge on the Performance of

an Air Conditioner with Capillary Tube Expansions
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ABSTRACT: A popular type of residential air conditioner is the split system which has two
separate units; indoor and outdoor units. During field installation of the split system, the po-

tential exists for not setting the charge exactly to the manufacturer's specifications. The ob-
jective of this study is to investigate the effects of the refrigerant charge on the performance

of the air conditioner. An air conditioner with capillary tube expansions was tested for vari-

ous refrigerant charges. The results indicated that the more charge resulted in the more flow-

rate of the refrigerant. The flowrate of the refrigerant was one of the most important factors

to understand the effects of the charge on the performance of the air conditioner with capil-

lary tube expansions. Under-charge results in wide region of superheated vapor of the refri-

gerant in the evaporator, while over-charge results in high temperature of the liquid refri-

gerant in the evaporator.

Key words: Refrigerant charge(

Yol %4 &) Capillary tube expansion(=.A|# 343 X]), Flow-

rate of refrigerant(3 "} =38 =) Cooling capacity(\§%% &), Split type(F& &)
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Fig. 1 Schematic diagram of the split-type air

conditioner.
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Fig. 2 Cooling capacity, input power, COP refrigerant pressure, mass flow rate of refrigerant, su-

perheat of evaporator for various charge of refrigerant.
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Fig. 3 Cooling capacity and mass flow rate of refrigerant for various charge of refrigerant, and

temperature profiles of evaporator and condenser, where the meaning of the number is in

text below.
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