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The Development of a High Efficiency Fan-Filter Unit

Researcher : Hung-I Chen Advisor - Jeng-Min Huang

Department of Refrigeration, Air-conditioning and Energy Engineering
National Chin-Yi University of Technology

ABSTRACT

The energy saving and Carbon Dioxide reduction is a serious topic
that human must face in the present and future. As a result of the technical
progress, cleanroom is widely applied in the hospital, the semiconductor
factory, the laboratory. Fan Filter Unit is a large energy consumption
equipment in cleanroom.

This article uses a common 2'x4' FFU as an example to measure its
performance. The original performance of this FFU 1s 0.0658CMM/W (or
15.2W/CMM). This FFU is investigated by CFD to have an understanding
to its inner flow field and pressure drop. The impeller diameter, the height
of casing and the swirl at impeller outlet are varied to find a design of
lower pressure drop. The results show that the height of casing affects the
pressure drop in casing slightly. The pressure drop of casing increases as
swirl increases. For a fixed swirl, the pressure drop of casing decreases as

impeller diameter increases.
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According to analysis result, a new impeller is redesigned by
centrifugal fan design software. After manufacturing, assembly and test,
the performance is promoted to 0.0762 CMM/W (or 13.1W/CMM).
Furthermore, reduction of the height of casing combined with the new
impeller, the performance is improved to 0.0978CMM/W (or
10.23W/CMM).

Keyword: FFU, performance improvement, flow analysis, testing
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