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Application of Multi-Zone Model in Calculating the Indoor Air
Temperature of Large Space Buildings

LIU Haoru, HUANG Chen, WANG Xin

(School of Environment and Architecture , University of Shanghai for Science and Technology . Shanghai 200093 , China )

Abstract: Focusing on the study of indoor thermal environment under the air distribution of low
supply and middle return in large spaces,an energy balance equation and mass balance equation
were built to analyze each module in order to get the air temperature in multi-node. Experimental
verifications for the calculation results of four working conditions were carried out by using the
scale model of a large space laboratory. As shown by the results, the absolute value of maximum
error between theoretical and experimental values of air temperature in respective areas is 3% ,and

the average error is 1.4%.

Keywords: stratified air conditioning; low supply and middle return ; multi-node ; vertical

distribution temperature

KA RS AFAE R R KT 5 mo B A0 R REE G — IR TN 2 2 O TE R
KT 10 b AEASE G LTS B RIT, AP A SR A S B 5 2 e
Kot RO BRSO G ST AE TR SO T 1) 5k B A T RS VA X 2 S 4
ORI KA RSO TR IR RS ORI TR T W K A B R LA TR

FE BHE: 2016 - 08 - 10

HEEWMB: ERARBFIE
F—1EE: X EFHEA991 -
BIEMES: & RA958-)

4 B H (51278302)
> BB ST A L BFSE T )« RS [B) ZE N IR . E-mail: 18117440382@163. com
S, B WG T ) SRR S XL SR B . E-mail : heyhyywj@163. com



564 g BOTOR A 2 R

2016 4 %5 38 &

LT RERR . BRI )2 25 R 1 f e FH A% 0 T v
B3 e LW = N i 8 A R T DR R | =
BB 2. T 26 R IE 20 28 97 326 K
et AN GG BIIX 45 I X 45 3 i AT, TR A
AR E NS SRS ARk, et e R
S T KA TV, T 32 v [l 4 J2 4 98 1 g FH
Rz

552 SR I ) W 3 R AN [R) R s )
RN SRR = AL . K = N A
TRE S AT 2y 2 25 VAT S I B . — T T T EL IR
S HAR KRR FHE T RE N IRBE ARG E D 5
— 75 TAT » T LR A0 A5 X 12 P s IR B A s I AR K
A E IR RE A E e K [ 4R 4 R X3 E R Il AR A
EPIE PR ELR AR 5 i A 28 U8 DR 2 38 x5
PEIX LRSI | IR, T B IR RE A A (R AR 5T 6 43
JEA AT RE A EE AR L.

I B P A1 T L 43 A R R IF ST 2 B
A 3B BT SR ) 2 B E R i S
T R A P A DX AR R | T I 3 S I £
SR SRR Y S B0 XSS R AF 5 ) v s
W5 B 181 R 43 A A B A 2 L IX 388 A4k 41X 38 ) o o
AB U Bl o ST XA 5 R R PRI & N 43
A BT B0 Herb s Fe A LR ) Oy 227 AR AT Block
TR

Block A5 11~ g — B Xof 8 SR8 A R D %) 55
R A 5 5 P A I B2 0 A T ) DX I 7Y 3%
PRSI A IR 22 B ) B TR« DX () 3 ) -5 i 22 A% A5
TR Sl b S R AR AR NS
SIRSETEAKOE D5 ] L 385) — 350, 8 5 8 28 SRR
AT A JOAS [ 7 2 T 7 1) b 400 43 2 A4 il AR
30 3 X % A4 A i vy s ST o T R A R DA
SRR fife DX ) B0 5 98 k5 45 4 ol A B 3 T SR gk
1 faf 4 (] 8. Block #5878 7 55 % PN 3l B B 40 AR
IR R )z (R R 2 1R
SEE L, ARG AR O AR A 4 A%, e Ak, 115
1L R BT IR Bh 1 0 W R X B e A
AR

B R 5 Block #5570 A1 Hr , HLAG 557 ] B
TIOR8 () R a5 T A TR ZZ0 TR TR 9 TR AR
TSRS E FA S LR 25 [ h 7 i . Li®
G ot )22 7 2R P 483 XA 5 TR S 7 T D A
F5EY Cathy Al It B2 b Al BR300 B L = T B
22 TOT B 30 3 B85 3 ) R — A9 0 L DU R T 2 R
TR TR I 25 A0 B DL R A Bl 25 <O EE S A

X 0 I S R — A & AR BE L DU R T A
HH Y S A E S I S T S PR OO (ELR sy T
S R T00 K 3t i B i R AT 1 0 DX T AR
IR 25 B AR X L5 L A o R = (] s
LR 2 FRE . Huang 55 57 Tl SR 221
SBEL AT T AR XU TR R S ) A
ACRLBE I AT BRAT T BE DU U R B Sy W) 5 S 5
IE5IE -

BEXS T 24 R [l J2 25 T 30 AR SORE 2797 i
BT OR 2 Al SR K H s A SR 7 T 7 17 bl
73 R Z AT AN ) B8 DX A 57 R s 18] 2 A [l g
JEZS P R 22 1 AR, R ik R [l 2
AP G T D5 5 S IR A AR SCHE BT ot L
ALY TS TR 158 T A RSB R 1
E SR R 2 TR B NG T E PN
SR A AT AR N I S S B

1 P AR

2 R BRI A SRR, - 1 o i S T 1) T
fi] 10 S A DI AR 2% DX K P O 1) L it
FEGPAT I 5] T 25 DXV — IR BT 5 TR
e TS LN L e 8 i R PR 1 N R A e
UZ 1A 22 A PR IR 126 KU | ) LR sl 1 ) E
g S LIL (RS W PO U < v A T =S )
TR S AN RE R A 328 1 1 D0 » S B S RE R A
DR s A DX AR B A T
1.1 #pIEiEE

IESUBERINIE 1 s . s a0 T ik
[0 ZR 8 [l JRUIET B2 AT DX 28 9 X AT L7 1) L
G320 m AN DO TR 22 B DX SR S O
DX, FAE T ELT 1) By o me A K B X O
AIRAIE S RO 2 T S
1.2 PRI

FE T aE R PRA LR T B R =S R 5
23 S AUBE AN 25 Al 22 5 DR 77 T 0 i A ) A
F- AR A UBRGE XA 25 SR M AR IR FE A 3C
TCIAE AR T T 5 ROPI AL 14 52 i) 22 M AN i AR B
JohE S R 25 DX | O RO . S R X
23 IR B9 Bk WAL 4% DXCIHE A i 55 0
b I i i T R b
X —#R o2 AR, o —EB o AR ZS /X
A0 2 DA AR A8 1 2 8 DX Tl KUK A AU
FEARZS TR X5 25 DX IAs it 8l o Xl 3t o — J T » 25



XU 5 LT 215 S BB %S T B3R B4 AT 565

556 1]
m
El3 J
s S EE LR
............ .‘dﬁ-.-.- A
=SS S - X
[A1 X n —> [AX
............ B et
i) )
............ Ko m e
2970 L = 2R

E1 ZREHTEE
Fig.1 Structure of the multi-zone model
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Fig.2 Heat balance model of zone j
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Fig.3 Heat balance model of zone i
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Tab 1 Experimental conditions

R BRRE/C EXGEE/ (m-s™h  SHAE/W
1 19.33 0.19 510
2 20.93 0.19 510
3 19.11 0.24 506
4 19.47 0.19 646
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Fig.4 Vertical distribution of the air temperature
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Tab.3 Verification of the return air temperature

T Twn/C Tw/C R/ %
1 26.56 27.08 2.0
2 27.83 28.06 0.81
3 24.63 25.51 3.5
4 28.06 28.64 2.1
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