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Air-conditioner cycle simulation using tube-by-tube method
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ABSTRACT

A computer program was developed for simulating performance(capacity, power
consumption and etc.) of air-conditioners using compressor, fin-tube heat exchanger and
capillary tube. The program consists of five modules, condenser, evaporator, compressor,
capillary tube simulation modules and properties modules of refrigerant and moist air. The
present program is focused on R22 only, however can be easily extended for other
refrigerants such as R407C and R410A just by adding property modules. The compressor
simulation module utilizes performance maps supplied by manufacturers—map-based model.
The condenser and evaporator simulation modules are modeled using tube-by-tube method.
Sihuuiation results(capacity and power consumption) were compared with caloriemeter test
results of actual air-conditioners of window and split types, where more than 82% of the
data lied within £5% of the predicted results.
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Table 1 Specifications of micro—fin tubes

Quter diam.(mm) 9.52 7.0
Fin height(mm) 0.12 0.15
Fin apex angle 41° 56°
No. of fins 60 60
Spiral angle 25° 18°
Nominal thickness(mm) 0.35 0.32
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Fig. 1 Side view of staggered fin and tube
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Table 2 Specifications of fins

Notation A B C D E F
Wave Wave-Slit Wave Wave-Slit Plate Slit
/ / / _/ % U

Geometry

O

ol

Dl
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~~
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N“é‘:

Wave depth(mm) 2.0 15 -
do(mm) 10.07 7.52
Sr{mm) 25.0 21.0
Sr{mm) 21.65 12.7
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Fig. 3 Flow chart of cycle simulation program.
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Table 4 Average and deviation of
simulation results

Capacity Power consumption
Average |St. dev.(0)| Average {St. dev.(0)
100.3% 1.53% 101.8% 1.35%
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