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Flow characteristics in shell side of heat exchanger with helical baffles

WANG Chen,SANG Zhi-fu
(Schoo! of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing
210009, China)

Abstract: The shell-side flow field in the heat exchanger with helical baffles was measured u-
sing PIV technique. The experimental results show that the fluid flow in tube bundles is angled to
the tubes. Because the unstable flow field in tube bundles is near the heat exchanger's axes and
the fluid is affected by the leakage flow from the triangular area,the flow velocity in this field rise
along the axial direction and exhibits high axial velocity. There is strong spiral flow character for
high tangential velocity in the stable flow field in tube bundles, where the heat transfer effect is
better. The fluid in tube bundles has the radial velocity which is fluctuant along the axial direc-
tion, The radial velocity could enhance fluid's disturbance and is helpful to heat transfer, Out of
the tube bundles, the leakage flow between the shell and baffle could raise the fluid’s axial veloci-
ty. The leakage flow from the lapping area could raise the fluid's tangential velocity and decrease
the axial velocity. The effect of the leakage flow will weaken along axial direction and the flow ve-
locity of the fluid tends to steady.
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Fig. 1 Sketch of heat exchanger with helical baffles
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Table 1 Structure parameters of test samples
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Fig. 2 Sketch diagram of experimental model
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Fig.3 Sketch diagram of light sheet incident location
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Fig. 4 Velocity vector
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Fig. 6 Velocity distribution out of tube bundle along Z axis
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