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Simulation model of active chilled beams thermal
performance and experimental verification

Wang Haobin® , Tian Zhe" , Yuan Dekui® , Duan Baodong®
(a. School of Mechanical Engineering, b. School of Environmental Science and Engineering,

Tianjin University, Tianjin 300072, P. R. China)

Abstract ; The working principle of active chilled beams (ACBs) was analyzed on the basis of unlimited space
jet theory and cooler heat exchanger theory. Inducement ventilation model and cooler heat exchanger model
were built under the assumptions. The two models were combined to establish ACBs model. Primary air
volume, secondary air volume, water side heat transfer amount etc were measured in five specified static
pressure value. Induction ratio and refrigerating capacity were selected as two standards of ACBs
performance parameters. The results of the consistency and differences of theoretical value with practical
value verified the established model.
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Fig.1 Working principle diagram of ACBs
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Fig.2 Principle diagram of inducement ventilation
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Fig. 3 Principle diagram of inducement ventilation
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Tablel Structural parameters of the tested chilled beam
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Table2 Experimental and theoretical induction ratio

of the tested chilled beam
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Fig. 4 Curves for the experimental and theoretical

heat transfer rate



hittp://gks.cqu.edu.cn

T RERLE R IR

% 37 %

Hi ] 4 W] LA S BR S B ) v it il 2 e AN TR
WE T i) B AR 0 R AE AR G UE B T ST i 4
BRI SR A B — iR . HER (S
S P H 22 18] (1 R 2 W) 7 2 AMCE — AP IR 22 70

o7 T 5 4 19 9 96 K50 Bl 5 R B 4 R AT L
X AE R SR 5 S 06 B AH X 1% 22 PR BFAE 1506 LU
A SR T T T S 6 R OR 22 20 A ML AN
5 s . S R AR R T 5 (E - S50 (B Y A
RH XTI 25 75 — 10 26 ~10 0 38 Bl P4 04 A5 ot 8 5040 a5
(L 77 V6, U WA AL T A S 30 s {22 S
AR,

) w
[ S
T 1

)
S

—
o

A R 22 Y BB P A ot B 9%

o

-15~-10 -10~-5 -5~0 0~5

BRI 56 5 LR A R 22 1%
Bs5 RAGTHESIBLARESME

Fig. 5 The differences of the experimental value

5~10  10~15

with the theoretical value
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Fig. 6 The consistency of the experimental

value with the theoretical value
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