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Performance Index Reference Limits
and Initial Selection Optimization of
Fan Filter Units
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Abstract: To fill the gap in research and standards on
fan filter units (FFU) , this paper proposed the reference
limits of each performance index of FFU based on both
the accumulated multitude of testing data of commercial
FFUs and the

semiconductor industries. After the subjective importance

user requirements of domestic
of each performance index is determined, the weight
calculation was conducted by adopting the analytic
hierarchy process (AHP). Summarizing the test data, it is

found that the performance of the fan filter units under
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normal working conditions has been improved year by
year, which is shown by the significant reduction of
equipment energy consumption, better uniformity of
surface wind speed, stronger stability of equipment, and
lower noise. After the subjective importance of each
performance index was clarified, the weight was
calculated by the analytic hierarchy process. The weight of
energy performance index (EPI) is the largest weight,
followed by the airflow velocity uniformity, the filter
resistance, and others. In combination with the
performance test data of FFUs, the device with the largest
weight ratio was calculated as the optimal device by using

the total hierarchical ranking.
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Fig. 1 Schematic diagram of FFU performance test bench
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Tab. 1 Reference limits of each performance index and better performance range
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Fig. 2 Distribution of EPI of all residual pressure
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Tab. 2 Results of three tested FFU

o JUESEBH 1/ EPI/(W-(Nm?’e

% FEL AL D M 78

PRBhE A/

FEh Pa min h MK/ 2/, (s 1y PTRAAB(A) SRR %
F 72 7.9 11.2 4.8 0.5 57.1 21.4
F, 52 5.9 12.0 2.7 0.3 57.5 29.3
F, 68 7.0 15.0 3.6 0.3 54.9 24.6
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Tab.4 Random consensus index

N RI N RI N RI

1 0 4 0.90 7 1.32
2 0 5 1.12 8 1.41
3 0. 58 6 1.24 9 1.45

AR B R ) 25 PERETE AR A4 F ZEMEHE P FIZ
ML B L bR B, LA SRR A ad DA BT (A
FIFEL R AL R (AL 28 B3 ol U REHE 5 A
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RIAEEFR IR (Aje) Z BRI 5 2 T i — bRt
AR DB R 2% i b (7 il ) AR e — BSR4
HATEE
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Tab.5 Analysis of the weight of each index

Ain(lex Al AZ A% A-'L A5 AG A7 *Xi
A, il 1/7 1/5 1 1/3  1/3 1/3  0.0435
A, 4 il 7/5 7 7/3 7/3 7/3 0.3043
A, 5 5/7 1 5 5/3 5/3 5/3 0.2174
A, il 1/7 1/5 1 /3 1/3 1/3  0.0435
A; 3 3/7  3/5 3 1 1 1 0.1304
A 3 3/7 3/5 3 1 1 1 0.1304
A, 3 3/7 3/5 3 1 1 1 0.1304
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Tab. 6 Weight of each product at filter resistance
(4)
7 F, F, F, HE
F, 1 1/3 1/2 0.166 7
F, 3 1 3/2 0.500 0
F, 2 2/3 1 0.333 3

R 7 IEIREEREMEIER (A, NE S RINE
Tab. 7 Weight of each product at energy perfor-

mance index (A,)

Pl F, F, F, HE
F, 1 1/3 1/2 0.166 7
F, 3 1 3/2 0.5000
F, 2 2/3 1 0.333 3
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Tab. 8 Weight of each product at airflow velocity

uniformity (A;)
f"lill:él IJ} P‘f_) P‘g +XE
F, 1 3/2 3 0.500 0
F, 2/3 1 2 0.3333
F, 1/3 1/2 1 0.166 7

Fx9 IEFRERREE(A)HNEERINE
Tab.9 Weight of each product at total harmonic

distortion of electric current (A,)

7 it F F, F, &
Fy 1 1/3 1/2 0.166 7
F, 3 1 3/2 0.500 0
F, 2 2/3 1 0.3333
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Tab. 10 Weight of each product at vibration veloci-

ty (4;)

FEE“:": Fl F2 F:g *Kﬁ
) 1 1/2 1/2 0.200 0
F, 2 1 1 0.4000
F, 2 1 1 0.400 0
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Tab. 11 Weight of each product at sound intensity Tab. 12 Weight of each product at aerodynamic
level (A;) power (A;)

75 F, F, F, AL T F, F, F, A
F, 1 2 2/3 0.3333 F, 1 1/3 1/2 0.166 7
F, 1/2 1 1/3 0.166 7 F, 3 1 3/2 0.5000
F 3/2 3 1 0.500 0 F 2 2/3 1 0.3333

#1383 FIEWR FARFFU~miIE
Tab. 13 Weights of different FFU products under each index
7 i A A, Ay Ay A; Ag Aq 77 AL
F, 0.166 7 0.166 7 0.500 0 0.166 7 0.2000 0.3333 0.166 7 0.2650
F, 0.500 0 0.5000 0.3333 0.500 0 0.400 0 0.166 7 0.500 0 0.407 0
F, 0.333 3 0.333 3 0.166 7 0.3333 0.4000 0.500 0 0.3333 0.3270
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