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ABSTRACT

The refrigeration performance of the freezer could be evaluated from the value
of coefficient of performance (COP). The refrigeration system with high refrigeration capacity
and low input power showed high COP value and vice versa. A tunnel freezer of case study
factory was composed of 8 compressors (4 for high stage and 4 for low stage). The evaluated
COP values of each compressor were 2.76, 3.07, 2.80 and 2.84 for high stage and 3.32, 3.35, 3.08
and 3.20 for low stage, respectively and all in the limit of the standard level. But the COP value
trends to decrease when compressors were run for longer time. However, COP value could not

indicate the performance of operation.

This research was carried out at the surimi base product factory. It showed that
the energy consumption was greater than the energy use index (EUI) (500 kWh/ton products).
Therefore, the aim of this study is to find out any possible management to reduce energy
consumption of the freezer with the emphasis of the operation problem. During freezing processes
(10 h/day), it found that the period of set up, freezing, free running and defrosting were 1.01 h
(10.1%), 7.77 h (77.7%), 0.89 h (8.9%), and 0.33 h (3.33%), respectively. Due to the highest
energy consumption of the freezing period, some improvements were proposed i.e. establish new
criteria for set up freezer which only temperature of compressor unit 1, 2 and 3 (not include unit
4) should be lower than -40°C before freezing. It could reduce the set up time from 41.14 to 32.00
min (morning) and 19.58 to 12.50 min (afternoon) resulting in the reduction of the energy

consumption from 212.52 kWh to 155.75 kWh. The second approach was to reduce the energy



lost during free running (free running at average 28 min/time) by turning-off the compressors
which could save energy around 93.33 kWh for each time. The third approach to reduce energy
consumption during freezing by turning-off the compressor at an appropriate sequence resulted in
saving energy from 133.32 kWh to 88.32 kWh. However, if the energy consumption was
controlled at the standard level, the new method for the calculation of the production capacity was
proposed based on the quantity of the frozen product and total freezer running time (h) (included
set up and freezing period). The results from the new calculation method could be used to control
the real production cost. As a result, the new target capacity was established at 400 kg/h. Finally,
it is recommended to improve the working period of employee and rearrange freezing step so that

the total freezer running period could be reduced 0.5-1 h/day without affecting to the production

capacity.
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