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Linear Digital Decentralized Control System for Smart Space
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Abstract

The smart space is composed of the wire and/or wireless network, multi-sensor-based environment, and many various
controllers. For the smart space, this paper presents a new design method of multirate digital decentralized controller
using the digital redesign technique. In specific, the proposed method is based on the delta-operator and the multirate
sampling and takes the form of the LMIs. To shows the feasibility of the suggested method, the computer simulations
for HVAC system are provided.
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Table 1. Numerical values for svstem parameters.

N 28 sketelE 2
0 0.074 Ib/ft?
c, 0.24Btu/lb.. F
I ey 17000 cfm
I orer 4250 cfm
iy 24 hours
T yre 55, F
T 3o 7. F
W, 0.0070 1b/1b
Warer 0.0088 Ib/1b
Ve 60.75ft
Vs 58464 ft 3

H® 2. HVAC Al2=8le] Hy 4,
Table 2. Equilibrium conditions of the HVAC system.

A5 33 =4
x4 71. F
x$ 0.0092 Ib/1b
x5 55, F
T 85, F
Wi 0.018 Ib/1Ib
M3 166.06 1b/hr
u 17000 cfm
u 58 gpm

¢ 289,897.52
W 0.0070 1b/1b
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Figure 1. For T=0.001(%) , time responses of the
closed-loop systems using analog controller (solid line)
and digital controller (dotted line) with N=1.
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Figure 2. For T=0.001(A), time responses of the
closed--loop systems using analog controller (solid line)
and digital controller (dotted line) with N=2.
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Figure 3. For T=0.1(4), time responses of the
closed-loop systems using analog controller (solid line)
and digital controller (dotted line) with N=2.
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