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A Study on Daily Cooling Load Forecast Using Fuzzy Logic

a2 0l B Y

(Kwan-Woo Shin and Youn-Seop Lee)

Abstract : The electric power load during the peak time in summer is strongly affected by cooling load, which decreases the
preparation ratio of electricity and brings about the failure in the supply of electricity in the electric power system. The ice-storage
system and heat pump system are possible solutions to settle this problem. In this study, the method of estimating temperature and
humidity to forecast the cooling load of ice-storage system is suggested, then the method of forecasting the cooling load using fuzzy
logic is suggested by simulating that the cooling load is calculated using actual temperature and humidity. The forecast of the
temperature, humidity and cooling load are simulated, and it is shown that the forecasted data approach to the actual data. Operating
the ice-storage system by the forecast of cooling load with night electric power will improve the ice-storage system efficiency and
reduce the peak electric power load during the summer season as a result.

KeyWords : ice-storage system, fuzzy logic, cooling load forecast
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it 1. Look-up El|©]£(06:30~08:00).
Table 1. Look-up Table(06:30~-08:00).
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H(%) 0 40 | 45 | 50 | 54 | 58 62 66 70 70 78 82 86 90 94 98
TC) 40 45 | B0 | 54 | B8 | 62 66 70 74 78 82 86 90 94 98 100
0-19 Lty L1 | L1l | L1 | L2 L2 | L2} L2 |12 | L3 |13 |L3
19-195 L2 | L2 |22 | 12| 2| ||| |L|l2|L2|L3| L4 L4
19.5-20 L3 | L3 | 3| L3 | L3 |13 |13 | L3 | 14| 14| L4 | L3 | L7 | L7 |L7| L7
20.5-21 15 |15 | 1515 | 16|16 |16 |16 |16 |16 |16} 16| L7 |L7|L9 19
21-215 L11 | L8 | L8 | L8 | L8 | L12 | L10 | L10 | L10 | L10
21.5-22 L7 | L7 | L7 | L7 | L7 | L10 | L0 | L10O| L8 | L8
22-22.5 I8 | L8 | L8 | L8 | L8 | L14 | L14 | L14 | L14 | L14
22.5-23 14 | L14 | 114 | L14 | 113 | L10 | L10 | L10 | L8 | L8
23-235 8 | L8 | L8 | L8 | L8 | L8 | L8 | L8 | L8 | L8
23.5-24 L11 | L11 | L1t | L11 | L1t | 11 | 11 | L1t | L1l | L11
24-245 L7 | w7 | L7 | L7y L7 | L7 | L7 | L7 | L7 L7
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Table 2. Load of defuzzified value.

1 155 16 1165 17 | 175 | 18 185 19 | 195 | 20
2 205 | 21 (215 22 | 225 ] 23 [235| 24 | 245 | 25
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Fig. 7. Result of simulation.
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Table 3. Forecast error of simulation.

temp. humidity | Cooling

Day o S Remark
error % | error % | crror %

7.11 2.14 10.58 8.55

7.12 1.66 9.55 9.28

7.13 1.78 2.32 9.65

7.14 1.56 8.23 8.98

7.15 2.42 7.75 8.68

7.16 1.58 8.11 9.73

7.17 2.24 1.69 9.25

7.18 2.52 2.04 1.28

7.19 3.26 6.25 9.87

7.20 4.62 18.93 8.91

7.21 5.44 14.11 10.68 rain

7.22 4.96 19.46 8.3

7.23 1.97 1.41 11.24

7.24 3.98 10.83 9.37

7.25 3.80 12.61 6.88 rain

7.26 5.82 3.61 14.55

7.27 1.38 7.57 9.51

7.28 3.50 7.38 44.53 rain

7.29 1.07 13.44 8.02

7.30 3.37 1.98 10.98

7.31 2.11 2.82 7.97

8.1 3.11 4.84 6.86

8. 2 7.54 13.79 12.74 heavy rain

8.3 14.94 24.66 24.73 heavy rain

8. 4 2.41 16.58 13.23

8.5 9.04 31.86 12.24

8.6 1.19 10.55 7.94

8.7 5.65 15.10 9.15

8.8 1.15 7.87 5.92

8.9 7.23 7.19 32.35 heavy rain

8.10 1.07 9.74 8.18

i 3.69 10.09 11.59
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