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The Development of a High Efficiency In-line Tube Fan
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Abstract

The Indoor Air Quality Act implementation will cause In-line tube fan be used widely. This study
develops a high efficiency in-line tube fan with specification of 400 CMM air flow rate and 150 mmA(q static
pressure by means of a complete design procedure. The impeller was designed by fan design software
package to get the impeller outlet velocities. Then use these velocities as inlet condition to calculate the flow
field of vaneless casing by CFD package STAR-CD to realize the effect of tangential velocity on the total
pressure drop. Finally, analyzes the flow fields of deswirl vanes which are determined by inverse design
method. The results show that the pressure loss is proportion to the tangential velocity in swirl flow motion.
Therefore, deswirl vane is necessary for in-line tube fan. When the recirculation flow exists at the
downstream region of desirl vane, the flow motion will be changed and reduce the pressure recovery effect.
The design result reduce pressure loss from 820 Pa(vaneless) to 160 Pa(with vane). The 0.415 scale model
fan is manufactured. It’s maximum total efficiency can reach 70.4% after wind tunnel performance testing.
Keywords: In-line tube fan, deswirl vane, CFD, inverse design method, performance testing
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