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Application of the void fraction models in the calculation of the refrigerant
charging quantity in air conditioners
Li Huifang Hu Zhangbao Lii Yanli Jin Tingxiang
( School of Mechanical & Electricity Engineering Zhengzhou University of Light Industry Zhengzhou 450002 China)
Abstract: The key to accurately calculate the refrigerant charging quantity in room air conditioners is to determine the refrig—
erant charging quantity both in evaporator and condenser. The difficult to calculate the quantities in the evaporator and condenser
is how to choose a void fraction model. This paper analyzed the development and application of the void fraction models in the
calculation of refrigerant charge in air conditioner system. Based on the previous studies six void fraction models were chosen to
calculate the refrigerant charging quantity of a split — type room air conditioner which used R22 as the refrigerant and the calcu—
lated results were compared with the actual charging quantity. The results show that the Hughmark model is the most suitable for
the calculationof therefrigerant charging quantity in room air conditioners and the calculation error is 9.71% .
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Tab.1 The calculation of the refrigerant charging quantity in room air conditioner

/g /g
/g /g /g
Zivi 39.2 1.5 13.1 175.3 228 108.5 565.6 830 31.86%
Smith 40.9 175.6 567.6 31.61%
Premoli 48.0 164.3 565.4 31.88%
Harms 44.5 148.8 544.4 34.41%
T-B 94.8 216.9 662.8 20.14%

Hughmark  231.9 327.6 910.6 9.711%
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