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The aim of this research was to investigate the performance anélysis of a two-stage heat
pump dryer. This modified heat pump dryer was designed, constructed, performed and compared ’
with the heat pump dryer. The drying system consisted of 13.5 kW condenser, 10.5 kW two
evapdrators, compressor (for R-134a), two expansion valvés, and pressure regulator at evaporator.
The experiments was performed in the closed system by using compressed cloth fiber as testing
material. The initialvweight of material was 42 kg, with the initial moisture content of 310.6% dry
basis. This material was dried until 10-16% dry basis final moisture content. The operating
conditions were specific air flow rate of 100-200 kg, ./h-kg, 4. @ drying temperature 60°C
and 70% fraction of by-pass air evaporator. In this system, both evaporators operated in series, so
called two-stage heat pump dryer. From the performance analysis of two-stage heat pump dryer, it
was found that the average drying rate (DR,,) was 2.924-3.335 kg, ..,,/h, the average moisture
extraction rate (MER, ) was 2.346-2.490 kg, ,,/h, the average specific moisture extraction
rate (SMER, ) was 0.956-1.060 kg, ... ..,,/kW-h and the average coefficient of performance of the
heat pump dryer was 1.996-3.673. In comparing performance between single-stage and two-stage
heat pump dryers. The results showed that SMER,  and COP, increased when specific air flow
rate increased for both drying systems. In the case of two-stage heat pump dryer, it indicated that

DR, was up to 6.75% and MER,_ up to 35.60%.





