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ABSTRACT

This paper proposes a preliminary mathematical model of cooling unit from a vacuum heat pump dryer.
The mathematical model includes sub models of all basic components, namely, condenser in dry chamber, capillary
tube, compressor, cooling water tank and cooling coil in the cooling water tank. The mathematical model is coded

info a computer program for evaluating the water temperature in the cooling water tank, the time used for reaching
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that temperature, and the COP of the system. This mathematical model will be developed and applied to design

appropriate system configurations, control system, and parameters of prime importance to the system.

KEYWORDS : vacuum heat pump dryer, mathematical model, cooling water tank
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X refrigerant quality (dimensionless) i inlet, inside
I liquid line
Greek lefters m mean
g thermal expansion coefficient (K’]) mMax maximum
@ fin efficiency (dimensionless) min minimum
& effectiveness of heat exchanger (dimensionless) o outlet, outside
K electric motor efficiency of rotary compressor r refrigerant
(dimensionless) o refurn bend
M mechanical efficiency of rotary compressor s refrigerant side
(dimensionless) sC subcooled section
H dynamic viscosity of saturated refrigerant (kPa.s) sh superheated section
g eighth pi term (dimensionless) s straight fube
1 fube
Subscripts tp Two phase section
a air,acceleration W G
as air side ws water side
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