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Thermal and humid environment of radiant
cooling air conditioning system of an training building

CAO Zhen, FU Yunzhun
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to study the relationship between the indoor heat and humidity environment and the air supply mode under the
radiant cooling system, numerical simulation method is used to research. A laboratory of a university in Shanghai is used as the
research object, and the load calculation of the room is performed by Tianzheng HVAC software. The radiation ceiling and the fresh
air system are designed according to the calculation results, and the air supply mode including ceiling air supply and floor air supply.
The model is built by Airpak software. And the temperature distribution, relative humidity distribution and wind speed distribution in
the room under the radiant cooling system and the two air supply modes are also analyzed by Airpak software. The condensation
characteristics of the two air supply methods are compared and analyzed. The research results show that temperature and relative
humidity distribution of floor air supply is more uniform than that of ceiling air supply, and the wind speed of floor air supply is
more in line with the design standard. In addition, there is less risk of condensation on the radiant panel using floor air supply. The
results of this study can provide some reference value for the design of radiant air conditioning system for cooling, the layout of air
inlet location and the promotion and application of radiant air conditioning system in the south of China.
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Tab. 1 Outdoor design parameters
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MR/ C 27.9 /
AHXRRE/ % / 70
KT/ Pa 100 540 100 540

1.2 HEER

SR R AE S8 45 i T = P A v

T RO AT, TS5 R R % IR T 3 486 W,
B e A 332.1 ¢/h,
£2 ENRITSY

Tab. 2 Interior design parameters

FEESH ES &7
REE/C 26 20

AHXHE /% 60 /
NBERE/ (N - m™?) 0.1 0.1
BAE/ (m® - A7 h) 30 30

2 RHET

J [ 119 25 1] 22 8 R FH 110 2 5 3 93 T0045 7 5787 XL
RO AN MAGR, W m IR AR &R
TN
2.1 W mmigit

S 7 TSR FHD 0 i R A A o A )
M, BAHAR ST AR SF S 1.2 mx0.6 m, A3 H g 4
R BLAV 88 S i T AR 85.62 W/m? U B Al
e 61.65 W, J (] PN A1 B 58 AR A i 39
e BRI i BORFA Y AT 2 404.35 W T KUk
MBI 1 081.65 W,
22 #FRREZIEIT

M2 SET A, Bl N N G136 0.1 A/m?,
D ETEAR 33.6 m?, W BRI AECH 3.36 A BN
a4 N BT KUK B R fT 1081.65 W,
AR TR 332.1 ¢/h, BUXE KRS & 0 A& T &
K10 g/kg, )T AR Hf Ko 1 1 745 31 2 PR S A B AL
RS HAR S8, He 8 B 0 397 far T 7% AU Dy
207 m*/h, MBI BR A W T R BE 1 R
422.28 ¢/h, M L SCHATH1, BN A A IR M R
332.1 ¢/h, THE LR KT E N BRI Gr, vl LU
SRR B XUR 207 m®/h, Wi R AR
w30 m*/(h - p) BYESK
3 EEER

Airpak BEHLSR T 8N Fluent 24 7 JF & By
Airpak R , 200 B T )6 S 10 AT fE
AR Z AT L AT RS, Q0. 5 a] BERE G5 LT
HEXT  ARSE T B ZE 00 2 0 RS | B A ] R
Y538 1, AR ] FLUENT SR g AT R i, R A
RR AR X5 R EA T B AR, SR Al B e e 1A
ZEIMER . Airpak FOFRIBIISE S T ENIRE
Yy Y 2SR AL SL PMV -PPD 45 J7 fill
F X B IR HEA T 4 T 25 A B PTEAR
3.1 YIEAEE

J [ (1) LA RS 2R A 5 [ 1) 58 Ry



53

R, A FESCUIRERR 5 23 I R S8 i) PR RSB AIT 52 305

ER, HRSF R84 m(x) x4 m(z) x3.1m(y), %
IVAZEWIM T 3 HES 5 A A, R —HE AR L
13 B e m AR A R SE A 1.2 (m) 0.6 (m)
R (R AA Y | AR B —HERH I 1 13 Bk Ak i
OB —FE AR, #ES7 A RLINIE 1 R
AL AT
AU

M HL T

E1 EgEEEER
Fig. 1 Radiant air conditioning room model
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Tab. 3 Two working conditions information table
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IR RIS SN R TETIR U/ C 36
I AR Y
Pk JuhE bR IR C 33
NBC BAGT/(W - A1) AR/ (g-h) 4.58.184 4,58 184
ML B /(W - BT 4135
HUATH B GRT/ (W - 1) 4.24
HRSH AR IRLEE /C 16
% MSEL v=072m/s.d = 8gkg.t =15°C v=072m/s.d =8 gkg.t =15°C
R A 2
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Fig. 2 Air inlet location of floor air supply and ceiling air supply
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Fig. 3 Floor air supply
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Fig. 4 Ceiling air supply
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Fig. 5 Floor air supply
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(a) y = 1.5 m AR E 4> 4

(a) Relatively humidity distribution wheny = 1.5 m
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(b) Relatively humidity distribution whenz = =2.1 m
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Fig. 6 Ceiling air supply
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Fig. 7 Floor air supply

(a) y = 1.5 m RGk4r1i
(a) Wind speed distribution wheny = 1.5 m

(b) z = =2.1 m KSR
(b) Wind speed distribution whenz = =2.1 m
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Fig. 8 Ceiling air supply
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Fig. 9 Indoor environment of floor air supply
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Fig. 10 Indoor environment of ceiling air supply
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Fig. 11 Test point location diagram
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