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Abstract: A fan filter unit (FFU) is a device which supplies clean air from the ceiling in a clean room. With
an increase in its size, velocity variation occurs within the exhaust plane and this damage the product quality
or productivity. Hence, a guide vane is installed inside the device to enhance the velocity uniformity. Because
the vane reduces the flow rate for a given pumping power, an optimum design is required to achieve
velocity uniformity while minimizing the flow rate reduction at the same time. To find a geometry that
satisfies these requirements, a series of numerical simulations has been conducted while changing the angle
and length of the guide vanes. By changing the geometry of the side guide vane, the velocity uniformity
increased by 3.7% and the flow rate decreased by 1.5%. For the center guide vane, the velocity uniformity
increased by 2.9% and the flow rate decreased by 0.7%.
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Fig. 1 Fan filter unit (FFU) and guide vanes; (a)
Schematic drawing; (b) Design parameters
of guide vanes
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Fig. 2 Experimental setup for validation test; (a)
Photograph of the test rig; (b) Velocity
sensor
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Fig. 3 Computational modeling; (a) Grid system for
the fan; (b) Computational domain
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Table 1 Code validation results
Mass flow d St.an.d ard £
rate (kg/s) ev1gt10n 0o
velocity (m/s)
CFD 4.55 1.31
Experiment 4.32 1.08
Relative error
5.32 21.5
(%)
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Fig. 4 Velocity distributions at the downstream of
the unit with existing guide vanes; (a)
Experimental data; (b) Numerical results
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Fig. 5 Velocity distributions at the downstream
according to geometric change of the side
guide vane; (a) Angle effect; (b) Length
effect
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Fig. 6 Effects of the angle of the side guide vane
on the fan filter performance; (a) Velocity
uniformity; (b) Mass flow rate
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Fig. 7 Effects of the length of the side guide vane
on the fan filter performance; (a) Velocity
uniformity; (b) Mass flow rate
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Fig. 8 Velocity distributions at the downstream
according to geometric change of the
central guide vane; (a) Angle effect; (b)
Length effect
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Fig. 9 Effects of the angle of the central guide
vane on the fan filter performance; (a)
Velocity uniformity; (b) Mass flow rate
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Fig. 10 Effects of the length of the central guide
vane on the fan filter performance; (a)
Velocity uniformity; (b) Mass flow rate
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