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Application of Optimization Technique to Air-Conditioning Control
under Consideration of Energy-Savings
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Table 1 Design Specifications

Temperature Humidity

Outdoor conditions |8, = 32.5 [°C] | ¢, = 62[%]
L. 93_1 = 26 [DC]

Indoor conditions 2 @3 = 50[%]
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Table 2 Manipulated variables in the steady
state(6,_, = 6;_, = 26°C, ¢, = 50%)
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A 3.91[ m® /min]
h 1.27 X 10 7" [kg/min]
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Table 3 Tuning parameters for PI controllers

PI action
Temp. controller Koy 0.96
(Zone 1) T 110[min]
Temp. controller Ky 1.41
(Zone 2) Ty 128[min]
Humidifier K, 0.0004
controller 7 2.62[min]
Cooling water K 0.0022
controller T 1.34[min]
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Table 5 Indoor conditions

time Temperature Humidity
0 ~ 400 [min] 26.0 [°C]
400 ~ 700 [min] 24.0 [°C] 50.0[%]
700 ~ 1000 [min] 26.0 [°C]

Table 6 Tuned PI gains

local global
optimization optimization

c;ﬁﬁiﬁg, K. 783.2 783.5

(Zone 1) Ty 3140.5 3140.9
c;ﬁ?;}ﬁé o | Kas 574.0 574.1

(Zone 2) Ty 8184.8 8184.8
Humidifier K, - 61.9
controller 8 _ 97
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Table 7 Summary of Design Specification
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Table 8 Tuning parameters for PI controllers

I if il v

K., | 0991 1.320 2.462 2.128
Ty 83.37 1.937 696.24 2011.7
K,,| 1358 7.179 4.368 3.109
Toen | 1T7.72 782.56 1210.7 2860.9
K, 0.0004 0.0004 0.0004 0.0004
T 2.620 2.611 2.610 2.596
K., 0.0022 0.0022 0.0022 0.0024
T, 1.340 1.408 1.430 0.401
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Fig.7 Transient responses of closed-loop
system (during start-up)
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Table 10 Tuning parameters for PI controllers

I I m v

K, ,| 0434 0.443 0.466 0.514
Ty_, | 11158 110.00 103.72 66.93
K., | 0843 0.860 0.928 1.042
Ty, | 13468 132.86 123.50 54.17
K, | 0.0004 0.0004 0.0004 0.0004
7, 2.408 2.398 2.386 2.051
K, | 0.0022 0.0022 0.0021 0.0021
T, 1.386 1.388 1.390 1.449
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Fig.8 Transient responses of close-loop system
(at steady state)
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