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Application of Optimization Technique to Control

of Two Air-Conditioned Spaces

Abstract: For conventional heating, ventilating and conditioning control (HVAC)systems, a well-tuned PI controller
has been considered adequate. It is, however, questionable whether the PI controller insures that the control system
can be operated at the most efficient condition for energy consumption. In this paper, an optimization technique has
been applied to a HVAC system, which consists of two air-conditioned rooms, an air-handling unit and PI controllers,
by taking energy-savings into account. The dynamic models of the HVAC control system can be derived by applying
physical laws to it. The simulation results suggest that the optimization technique enables an improvement of tracking

property for a reference input in the transient state and also guarantees to make the control system consume the least
energy.
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(1) Partial Model Matching Method
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A HEELE
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T 134 8.49

|_ | EEEEETE S E
K, 4.11
T 25.13
K., 6.06
Tia 29.92
K, 0.0004
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Table 5 Setpoint Values

I II 11 \Y

0. | 26 | 25 25 L 26

0. | 26 | 26 | 25 25
Pr1 — Pr - 50% ____ __|

Table 6 PI gains optlmlzed

| I—1 I—1Il M—N N—*I
| F— I i

| K., | 5.287 | 5287 | 0.743 | 0.743
T,_, | 149.24 | 149.24 | 73.85 | 73.85

L —
I Kcl—2 6.016 13.641 13-641 1.395
Ty, | 21.64 | 64.62 | 64.62 | 73.95 I

.
| K., |0.000569 | 0.000777 | 0.000462 | 0.000235
T, | 0.828 0.024 0.014 0.012 |

R | - T |
l_—ch 0.048366 | 0.072058 | 0.004099 | 0.016677 |
T 0.11 0.11 0.14 0.11
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Table 7 Performance indices

M| Us

\ 7 17.44 151.04 7.06

/i 0.686 0.126 0.118

. 0.00627 | 0.000237 | 0.000168
L | 360 148.52 4.69

Jo | 215.79 134.46 ;
T J ~149.78 | -250.56 | -252.22

Js 527 | 4.75 4.58 |

I 782461.2 | 781231.1 | 782062.6
- | 23263 | 5701.4 2126.7

T 2330.4 2324.6 2318.5
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Fig.6Transient response
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