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Feasibility Study on a Novel Heating System Using Coupled Airflow in Large Space Buildings
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[ Abstract]  Stratified air-conditioning system is widely used for heating in large space buildings, but the supplied airflow largely
floats due to the buoyancy effect, with a large amount of heat wasted and poor thermal comfort in the occupied zone. This paper
proposes, a novel heating system using another airflow above the supplied airflow, which can suppress the heating jet and reduce
the ascent of the jet. CFD numerical simulation is adopted to build the model of air jet system in the waiting hall of a typical
railway station, and the indoor air flow pattern and the thermal environment when heating in winter with and without the extra jet
are analyzed. Results show the airflow ascent is suppressed effectively using this novel heating system. Both the vertical flow range
and the horizontal flow range are increased by above 40% and 70%. The average temperature in the occupied zone is increased to
18°C.
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Fig.1 Air supply using single nozzle
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Fig.2 Air supply using coupled airflow
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Fig.3 Model of typical station waiting room
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N BRI E &R BE T EZ AT, A
SO BB T 575 1506 W 7 5238 RBCR 4T 20 #
XFE e U RS) 255 P it X REAk i 2 i i 2T



F35EF 6

Jt

'ﬁ:%7 %

R R (R HUR A LR SR G T AT R

14 XA 3 fos e UG T RN XA
TR A R B 7e o3 A 5 — A XU R it 7R X3 ST
JUATAERY, K 20m. %% 2m. /& 16m, PWEEEA
0.25m, & KGRI o BRI 4m, F5]) R
WEEAE FTJ7 1.5m 4y [BIXE YK 0.2m I IETTTE,
HUGFERRTID 0.5m, SR B AT HAR 0.25m, £
PEHSBE O EJ7 0.5m &b, W 4 foR.

SCHR[13TAJSAENT FEIAAILIR L S i 80 25 i 42
KItf Realizable k-¢ i A6 Y fR 115545 R BE 4, A
BT FER T i A 2, B T bR 250326 FH e 14 B8 ThT BRI 2L
PR REE T R E S I, BN R
Boussinesq 215, 8% & 7145 5% coupled i

£ Fluent H1 152 B R 08 1T BA R P93 0 T A 568 B
A5, T RA R 2 ) U [ X DAy BN 13 5
CE AL [l U R o B, el XU Dy
WILF, HoREEROYMIRILT . 2R8B80 Ar
HEOIE U N 28, N IRTHREEE 18°C, 5
FENE N R IC KB IR, JPRIZIER L EN
RINEAE— T L o) e 2 B BE T, 5 31 25 B # 0
it LA SBUA T SRR AR IR 1 s $H1S
PR By 18°C, RN 7.5m/s, [A] NS 20

xR EEAGEURAREEE
Table 1 Heating load and heat flux of walls
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Table 2 Supplied air jet parameters in different

conditions
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Fig.6 Velocity vector diagram of air supply using coupled

airflow (condition 1)
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Fig.7 The jet axis locus curve of two schemes (condition 1)
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Fig.8 Velocity vector diagram of air supply using single
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Fig.9 Velocity vector diagram of air supply using coupled

Fig.10 The jet axis locus curve of two schemes (condition 2)
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Fig.11 Velocity vector diagram of air supply using single
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Fig.13 The jet axis locus curve of two schemes (condition 3)
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