EARARLE TR IR

Journal of Civil, Architectural & Environmental Engineering

Vol. 39 No. 1
Feb. 2017

%39 45% 14
2017 % 2 A

doi:10. 11835/j. issn. 1674-4764. 2017. 01. 009

Ip 2 15w P TR BE i B 5 R A

5]\7’6»???’3’%%?

(BB RF BLaE5BEHIESLR,®HE 710055)

B EZ2AMRATRERRABEYOANET ARG AR E ol R, 5L 47 A 20035 Ao ik
e IARIE AT E M ARBEAE A R B R, AEDAEAN L R T EARBE SRR E S H A i
BEZAW XA LI TERNARRERRAREEEE, AR ERBERF TRV IE, SR AW
A R BIAF IS FERE L P A TRARN 7 R # T ENRER A B3 AL F T AF A ER
JER] TR B kAR X AR Z RS REFE DGR IAE, BE ¥R,

KR EART R D /AR TR ER AT

hE4SZES.TUILL 19 XEtRERD A XEHRS:1674-4764(2017)01-0060-08

Control and optimization of indoor environmental quality in an office building

Sun Guang, Yu Junqi, Zhao Anjun
(School of Information and Control Engineering, Xian University of Architecture & Technilogy, Xian 710055, P. R. China)

Abstract: The indoor environment quality of office is closely related with the work efficiency and the health of the
staff . It’ s important to take effective control and optimization measures to ensure the comfort, low energy
consumption and health requirements of the office. The relationship between the indoor environment parameters
and control variables is studied by using an office as a case. And the bilinear model of the indoor environment
quality is established. The results showed that the model output can better fit the actual situation by using the
experimental data verification. Meanwhile, based on the predictive control, using the working condition of the
summer simulation experiments, it shows the method has a smaller steady-state error and small super tonality, and
is more energy efficient than the traditional control mode.
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Table 1 The performance of building envelopes and thermal characteristics parameters
I/ FHEHY s/
Es T B/ m? 451y (kg m—) (W- (meK0-1] [k~ (kg » K-D-1] JEpE /mm AERER
KL% 1 800 0.93 1 20
i 22.5 I E 2N 1200 0.76 1.05 240 2. 404
VISR U 1 800 0.93 1 20
KB 1800 0.93 1 20
g 21.6 besk Z L% 1200 0.76 1.05 240 2. 404
VISR UY; 1 800 0.93 1 20
KL% 1 800 0.93 1 25
Ho R 54.0 B TREE+ 1 200 0.38 1 200 0. 489
KRS 1800 0.93 1 25
KPS K 1 800 0.93 1 25
TR AR 54.0 BEUREE L 1200 0.38 1 200 0. 489
IK PR AD 3 1 800 0.93 1 25
R 22.5 B R R B § 2 LOE 33, B4 25 mm 2.832
Ju i 21.6 T 3 R S M2 LOE 3585, )52 25 mm 2.832
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Table 2 The outline and device parameters of the simulated building
w5 ‘ ARERE/ PR/ RENEEE  SABB/ L ‘
‘ B3 i < , i 3 KB
FA (m? = A™D (Wem™2) (Wem™%) (R« h™bH) BE%
pE 200 W, #
7.2 mX7.5 mX W 7 200 W,
DIYASE S 7 11 20 0.5 KK 4 000
3m COP Ny 2.7
m?* /b, Jo Ak I
2 N IR G R R TN P R G IR AR A EMHL

K1 .

d(k)
%

y(k) |— )

1 ERE ARG REEE
Fig. 1 The control principle diagram of the

indoor environment quality
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Fig.2 The opening of the fan and air conditioning under different

sampling points and the change of temperature and carbon dioxide
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Fig.3 The comparison of the measured with the estimated about indoor parameters and the fan and air conditoning opening
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Fig. 4 The influence of two control modes on indoor

environment quality and energy consumption under

same working conditions
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