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Abstract

Temperature, relative humidity and ventilation are closely related one another, and they are the main

factors to be controlled for the environmental control system of a storage facility. Conventional

environmental control systems do not consider the interrelationship between temperature, relative

humidity and ventilation, which results in low performance and high energy consumption. To overcome

the inefficiency of the conventional ones, it was developed an on-off control system based on the

interrelationship between the factors. The usefulness of the system was illustrated with the results

produced by a set of experiments in a real world.
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Table 2. The control algorithm when the fan is out of order

Temperature Difference Relative Humidity Qutput
2 1100 1 1 2 Low | Medium | High Heater Pump Fan
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Table 3. The control algorithm when the pump is out of order

Temperature Difference Relative Humidity Qutput
2 1 800 1002 Low Medium High Heater Pump | Fan
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Table 4. The control algorithm when the heater is out of order

Temperature Difference Relative Humidity Output
24 0 1 2 Low : Medium : High Heater Pump Fan
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Fig. 7. Experimental results when the reference temperature is very high. (Reference Temp. : 40T,
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(a) The new control system (Reference Temp. : 30T, Reference R.H. : 84%, J(T) : 484.5, J(H) : 1034.3)
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(b) Conventional system that control temperature and humidity separately (Reference Temp. : 30C

Reference R.H. : 84% J(T) : 993.7 J(H) : 1520.0)
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Fig. 9. Comparison between the conventional system and the new one.
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Table 5. Comparison of efficiency between the conventional system and that of the new one

New system Conventional system
Performance index Temperature 4845 993.7
Humidity 1,034.3 . 1,520.0
Total operating time and Ileater 405 sec | 2835] | 1270 sec | 8890]
_ Pump 1,120 sec 1344 ] 605 sec 726 ]
Energy Consumption Fan 195 sec 0065] | M0sec | 01477
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