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Effect of Vanes on Flow Distribution in a Diffuser Type Recuperator Header
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ABSTRACT: In a SOFC/GT (solid oxide fuel cell/ gas turbine) hybrid power generation sys-
bem,‘ the recuperator is an indispensible component to enhance system performance. Since the
expansion ratio to the recuperator core is very large, generally, the effective header design to
distribute the flow uniformly before entering the core is crucial to guarantee the required
performance. In the present study, we focus on the design of a diffuser type recuperator
header with a 90 degree turn inlet port. To reduce the flow separation and recirculation flows,
multiple horizontal vanes are used. The number of horizontal vanes is varied from 0 to 24.
The air flow velocity is measured at 40 points just behind the core outlet by using a hot
wire anemometer. Then, the flow non-uniformity is evaluated from the measured flow velo-
city. The experimental results showed that inlet air velocity did not effect on relative flow
non-uniformity. According to increasing the number of horizontal vanes, flow non-uniformity
reduced about 40~50% than without using horizontal vanes.

Key words: Recuperator header(##® #°lgl #tl), Flow distribution(%%4), Horizontal
vane(4% #]Q1), Flow non-uniformity(+% 27 4X%x)
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Table 1 Core dirmension

Core type | D[mm] ¢ [mm] 3
A 20 3 06
B 7 0.1 093
C 5.2 1 05
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