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Predictions of turbulent heat transfer phenomena in H-shaped channel with counterflow
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Numerical simulation of the H-shaped channel—two counterflow channels connected at the middle by a connection
channel—flow with heat transfer is conducted to investigate heat transfer processes in the connection channel. In the
present simulation, we use an in-house turbulent heat transfer simulation code with the assumption of eddy diffusivities
for momentum and heat solved by the low-Reynolds-number k-epsilon and the zero-equation heat transfer models. In
results of simulations, several flow patterns in the H-shaped channel can be observed markedly depending on the
conditions of inflow velocity and the width of the connection channel, and it is found that the flow pattern strongly affects

the distribution of temperature in the connection channel.
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Table 1. Non-dimensional geometric parameters of H-shaped channel.
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Figure 2. Middle part of H-shaped channel.



Table 2. Non-dimensional flow rates at two inlets and two outlets of H-
shaped channel.

Inlet or outlet | Flow rate
Inlet 1 1
Outlet 2 -1
Outlet 3 -1
Inlet4 1

Table 3. Width of connection channel 15 and Reynolds numbers
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Figure 3. Mean velocity profiles of Uand Vat Re=5. (I2*=4)
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Figure 4. Mean velocity profiles of J and V at Re=250 (I*=4)
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Figure 5. Mean velocity profilesof U and V atRe=1500. (l2*=4)
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Figure 6. Mean velocity profilesof U and V at Re=167400. (l2*=4)
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Figure 7. Mean temperature profiles at Re=5. (I2*=4)
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Figure 8. Mean temperature profiles at Re=250.  (I2¥=4)
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Figure 9. Mean temperature profiles at Re=1500. (I*=4)
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Figure 10. Mean temperature profiles at Re=167400. (I2*=4)
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Figure 12. Mean temperature profiles at Re=167400. (Iz*=16)
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Table 4 Convection factors contributing to Reynolds number
dependency of spatially averaged temperature in the connection channel.

Re l* Tspatially averaged Tl,in Tl,out ml/P
5 4 042 0.56 0.36 0.38

250 4 0.24 0.36 0.23 0.05
1500 4 0.60 0.67 0.55 0.08
167400 4 0.68 0.72 0.65 0.03
167400 16 093 0.94 0.94 0.24
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Figure 11. Mean velocity profiles of U and V at Re=167400
(l*=16)

(b) RESA

l*=16 O HASFIEKIZBI L C, K12 121V AH 167400 O
E0, BEMRE 0 & L) HIRETEEA~OMAT CORATEIR
JE & DIRFEZEATIZ L 0 kT LTI ET * DA s 3. IREE A
1%, EEEx*=—8 72548 OWIH TOHMAMTHY, RHFRITRE TR
7

Copyright © 2018 by JSFM4

LA IVRENZE R ESR R B- 2 DR BRI D =002, i
BE 1 LSRR OB R I8\ TV AN ORER GRS )
EVIIEOR GEFEFEAISHH) 1200 C, VYRORERD
TAVERINY 10/ p & Z OIRGTERRET 2R Ue, Eie, VR
EDFIROFEHHE Ry out/p & E DIRAFINEIET oue ZHH L
7o, VR 2 B FRRRCHEREZ R L. BIROXIFMEL Y, bl
LA & i 2 I CUHTRIR B & 22 o 72 DT, T Z I 140
IZOWTOHFIRT 5. FIEEDRATAD, 1y in/p EMy out/P
W LMEL 2o =0T, £ LTy /p LF0T. 4 12250
RS 5.2 52N D OEROKEEZ T

F 4 10, @GRS OZRIERREY, T 1 2> HEsiEig~
AT DIROIREGREE L 0 /D L/NSUVMEE 7272, Fz,
HREAA~TEAT D IARDIRG RS, HREhE o2
YR\ CEBIR B 5.2 5 Z LNy D. LA ) IVARER 250
PLETIHE, A I AVRERRELRDITE, ZOMADIRE Y
REREL 0D, ZHUL, A I AVRENEL RDHIToNT,
FEBERE NS 720, HERES L 1 OBERSHEORMANRE
L DD THD. —J, LA JIVAES ORI, #fbitE
T DIRAKRKE N D, THE A EREREAAN fhS
SIFND F = L2l EFROHLMHREOE SRR OFEA
NEOF FEETTEMNSTRAT D720, SRR OZE M iR E
BEL 2o TNDBDOEBZ LD, LA VR 167400 DEFE
D, b*=4 & *=16 OFEREWIT DL, Tin, TiowTHELW
B, b*=16 OFF iy /pHSKREVN. T OBHEREE~OBE OB
D *=16 DA OFHEFEIEROEIREZ @D DK TH D



LEZOND.
Channel 1
—Zl,m ml/_p_ _ _f_ —
:‘ Tl,out my/p
. Connection channel
EZ out mz_/,D _______

my/p Ton
Channel 2

Figure 13. Schematic diagram of heat transported through boundaries
between connection channel and other two channels by convection.
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Figure 14. Effect of Reynolds number on spatially averaged
temperature in the connection channel.
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