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A Study on the Optimal Performance Control of Heat Pump System for
Heating Mode Operation

Keun Joong Yoo, Il Hwan Lee, Gilbong Lee’, Min Soo Kim'
School of Mechanical engineering and Aerospace, Seoul National University, Seoul 151-742, Korea
*Digital Appliance Research Laboratory, LG Electronics, Seoul 153-802, Korea

ABSTRACT: The optimal control of heat pump performance for heating mode operation was

investigated. Fuzzy logic was applied to control the heating performance of heat pump system

and superheat at compressor discharge was taken as a control variable. Regression model

was adapted to determine the optimal points where COP is maximized. Optimization of fuzzy

rule table was investigated to improve operation performance of heat pump system.
Experiments were carried out using original fuzzy table and the modified fuzzy rule table for

heating mode operation of heat pump system. The results show that control performance of
heat pump system with the modified fuzzy rule table was better than that with the original

rule table.

Key Words: Fuzzy controller (32 #©}7]), Fuzzy rule table optimization (H2 T3 &
2 3}), Heat pump system (8BI A28
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Figure 1 Schematic of the vapor compression system
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Figure 2 3 types of fuzzy rule table
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Table 1 Normalized outputs for optimization

of fuzzy rule table

Rae ] v | ~m | ns | ze | ps | em | PB
Table ’

1 -1 0 0 0 0 0 1

2 -1 |-0.30|-0.04] O 0.04 10.30 1

3 | -1 |-0.44l-0.11] © |o0.11]044| 1

4 -1 |-0.67|-0.337 O 0.33 | 0.67 1

5 -1 (-0.82(-0.58| O 0.58 | 0.82 1

6 -1 1-0.87|-0.69} 0O 0.69 1 0.87 1
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Figure 4 Dynamic characteristics at low
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