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Numerical Study of Flow around Heat Exchanger Embedded in
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Abstract:The flow around the heat exchanger embedded in honeycomb ceramics was studied by using the method of large eddy simulation.
And the simulation was compared with the flow around a cylinder in free space. Results show that, when Re was 692, 1646, 2594, and 3540,
a pair of small vortexes would be formed at the back of the heat exchanger embedded in honeycomb ceramics, and the separation point was
more forward than that in free space because of the limitation of the honeycomb ceramics. There is no Karman vortex street behind heat
exchanger embedded in honeycomb ceramics within the research scope. And the stress on the heat exchanger is stable. It means that the
existence of honeycomb ceramics can effectively prevent the flow induced vibration. Compared with the flow around a cylinder in free space,
the flow speed near the wall of the heat exchanger embedded in honeycomb ceramics is higher under the condition of the same inlet velocity,
and the greater the inlet velocity is, the greater the difference is.
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Fig.1 Physical model
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Tab.1 Vortex shedding cycle at different velocity ‘E‘
k)
\Y Calculation of Cycle  Simulation of Cycle b3
(m/s) ©) ©) ‘
05 0.275 0.277 0.291 50 100 150 200 250 300
X (mm)
10 0.152 0.151 0.263 (b) experimental result
15 0.108 0.107 0.248 4 1.5m/s
Fig.4 The three-dimension velocity distribution with the inlet
2.0 0.084 0.0833 0.238

velocity of 1.5 m/s
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Fig.5 The velocity contours without honeycomb
ceramic V=0.5 m/s
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Fig.7 The dv,/dy curve with inlet velocity of 1.5 m/s
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Fig.6 The velocity contours of honeycomb ceramic
model V=0.5 m/s

8 V=1.0 m/s

Fig.8 Drag coefficient of heat exchanger without
honeycomb ceramic, V=1.0 m/s
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Fig.9 Drag coefficient of heat exchanger embedded in honeycomb
ceramic, V=1.0 m/s
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