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DESIGN OF LOW COST DOMESTIC AIR CONDITIONING UNIT
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Abstract:

In addition to the Temperature rising in the summer season, the large
employment of the domestic refrigeration and air-conditioning equipment playing big
role in increasing the peak load demands for the national electrical system and the usage
of refrigeration and A/C systems consuming low energy (Low running cost) contribute
in decreasing the peak load demands. As soon as the traditional direct expansion
systems consume high energy, we suggest dual system composing refrigeration part as
well as evaporative part consume less power than the traditional one, with respect to the
same cooling effect .

We studying the energy efficiency ratio (EER) for the suggested system ,the value
of (EER) is (2.5) higher than that of the refrigeration part (1.8) and its less than that of
evaporative part (12) .

The Effectiveness of the dual system is (60-70)% its higher than the evaporative
part (15-20)% and refrigeration part (40-42) %.
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ge, €r, ge+r = direct evaporation or expansion cooling or saturation effectiveness .
t1 = dry-bulb temperature of entering air (out door air temperature ( c°)).
t2 = dry-bulb temperature of leaving air (supply air temperature ( c°)).

t' = Thermodynamic wet-bulb temperature of entering air (out door air temperature ( c°)).
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Energy Efficiency Ratio( EER )= cooling capacity (qs ) / Electrical power consumed( Pyo)

Where:
qs=Q * p * Cp * (Tin -Tout)
Q : Air flow rate (m’/s)
Cp : specific air at constant pressure (kJ/kg.k®)
p: Air density at 27 ¢° (kg/ m°)
Tin : Entering air temperature ( c°)

Tout : Leaving air temperature (c°)
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