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flow distribution in cleanrooms is up to the state of flux in supply plenum which is 
affected by the height of it. 

The purpose of this study is getting fundamental knowledge for determining optimum 
ight of supply plenum through the close examination of correlation between the 

of supply plenum, supply air volume and air flow uniformity in cleanrooms. 

1. INTRODUCTION 
Cleanrooms which are developed by the exceeding of a prec1s10n instrument and aircraft 

industries in 1950's are being expanded to many tields centering semiconductor industry and 
are prospected to take important positions in future industries. 
· Studies on cleanrooms have achieved signiticant results. However, on air flow uniformity 
concerned with the state of tlux in supply plenum, the correlation between them isn't 
examined closely yet. So, the height of supply plenum is designed by experience and so 
highly in actual affairs. 

" Experiment was carried out to get fundamental knowledge needed for determining optimum 
height of supply plenum in the experimental cleanroom of Open Bay Type. 

2. EXPERIMENTAL APPARATUS AND PROCEDURE 
Figure . I shows the section of the experimental cleanroom. Experimental cleanroom which is 
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Fig. I Section of the experimental cleanroom 
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Fig.2 Open Bay Type cleanroom 
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height of supply plenum. 
These results show very similiar situation with Figure 4 except at Y ........ Y 3 

indicate that face velocity distribution is affected by pressure distribution in 
though its affection is decreased by pressure loss of HEPA tilter . And, the 
Y . ....... Y 3 axes results from vortex. 

3. Estimation of airtlow uniformity 
Figure 6 shows face velocity distribution at each measuring point in 

of supply plenum. Line A and 8 direct the range of mean air velocity ± 20% 
suggested by IES for estimating airfolw uniformity. 
Table 3 shows the numbers of measuring points 

Y1 Y2 Y:! Y4 Y6 Y6 Y7 Y8 Y$ YIO Y11 YIJ. Yl3 Y14 YIS 
measuring point . 

(d) Height of S/P:0.6[m), face vel.:0.50[m/s] 
· '*' I . .., -.. ' •: - . -·: ) : d) 

Fig.6 Face velocity distribution 
' h . . . ' . • 

TABLE 3 Num:of measuring point satisfying mean air vel.± 20% range 

~HEIGHT OF SIP : 

0. 3 m 0.6 m 0. 9 m 1. 2 m 1. 5 m 
fACE VEL. ~ 

0.25 m/s 53(88") 58(96") 56(9~) 59(98") 60(100") 

0.35 m/s 58(96:4) 59(98") 58(97") 58(97") 56( 93") -
0. 45 m/s 55(92") 56(93") 59(98:4) 56(93") 58( 97") 

0. 50 m/ s 59(98" ) 59(98:4) 59(98") 58(97") 59( 98") 
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i,;·es. Measuring points above 88% satisfy this range, and any inclination by the height of 

~pply plenum and supply air volume isn't found. 
; Thes~ are r~ulted from that though the height of supply plenum is lowered, face velocity 
varies for the most part within mean air velodty ± 20% range and the range is expanded 
a cording tO enlargement of Supply air volume . 

By the way , regressional anaysis was conducted by standard deviation of face velocity. 
As a result of experiment, airflow uniformity was up to the stat~ of flux in supply plenum 

and pr~ssure loss of tina! tiller. So, neck air velocity which represents th~ state of tlux in 
su pply pl~num and pressure loss of final tilter were adopted for independent variable X 1, Xz 
r~specrively. Standard deviation of fac~ vdocity was done for dependent variable Y. 

Equation( I) was obtained by regressional analysis in the range showed by hatched arc: a at 
fi~ure 7. At this analysis, measuring points at Xt . Xs ax~s were not considered, because it 
w· s thought that they were affected by the wall of supply plenum. 
Regn:ssional coefticient was 0. 911999. 

Y = 0.006073 Xt + 0.003484 Xz 

Y : standard deviation of face velocity [m/s) 
Xt: neck air velocity [m/s) 
Xz: pressure loss of tina! tilter [mmAq) 

I · I I ..1 I .. 1 1· I I · I · I . 1 
y, Yz YJ Y• y, y, y, Ya y, Y1o Yu Y1z Y1l y., Y1~ 

• face vel. 
o pressure 
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Fig. 7 Measuring points for regressional analysis 
. ~ . ~: I ; . ' ' ' • -, ; I . ' .., 

. ,. , 

(I) 

Equation(2) was obtained by regressional analysis in the range showed by hatched area at 
tigure 8. At this analylsis, measuring points not only Xt, Xz but also at Yt, Yz, Y3 were 
not considered, because it was thought that they .occupied relatively larger ar~a in this 
~xperimental cleanroom than real cas~s. 
Regr~ssional coefticient was 0. 90721. 

wha~. 

Y = 0.006999 XI + 0.003141 X2 

Y : standard deviation of face velocity [m/s) 
X t: neck air velocity [m/s) 
Xz: pressure loss of tina! tilter [mmAq) 
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Fig.8 Measuring points for regressional analysis 

4. CONCLUSION 
Followed conclusion was obtained from experimental results; 

• face vel. 
o pressure 

B 
EJ 

1. The state of pressure distribution in supply plenum is up to the height of supply 
plenum. 

2. Stability of pressure distribution in supply plenum is up to supply air volume. 
3. Face velocity distribution is affected by the pressure distribution in supply plenum, 

though its affection is decreased by the pressure loss of filter. 
4. Experimental Equation on the correlation between the height of supply plenum, supply 

air volume and airtlow unitormity was obtained by regressionaJ analysis; 
CD Regressional Equation obtained from hatched area at Figure 7 

where, 
Y. = 0.006073 Xt + 0.003484 Xz 

Y : standard deviation of face velocity [m/s] 
Xt: neck air velocity [m/s] 
Xz: pressure loss of.final filter [mmAq] 

~ Regressional Equation obtained from hatched area at Figure 8 
Y = 0.006999 Xt + 0.003141 Xz 

where, 
Y : standard deviation of face velocity [m/s] 
Xt: neck air velocity [m/s] 
Xz: pressure loss of final filter [mmAq] 

For actual application of these Equations, it is needed to simulate by computer in real scale. ·:: 
.~., 

5. REFERENCES 
Benjamin Y.H. Liu, 1990, SUPPLY PLENUM AND AIR FLOW UNIFORMITY IN 
CLEANROOMS, IES PROCEEDINGS, 
IES, 1989, IES-RP-CC-006-84-T Testing Cleanrooms, IES 
M.D. Oh,l989, Airt1ow Characteristic Experiments for the Upper Plenum Design 
Clean Room, Korean Journal of Air-Conditioning and Refrigeration Engineering, Vol.l, 
No.4, pp.276-289. 
Shuzo Murakami, 1985, Visualization of Air Flow in Laminar Flow Type Clean Room 
with Laser Light Sheet ,SUMMARIES OF TECHNICAL PAPERS OF ANNUAL 
MEETING ARCHITECTURAL INSTITUTE OF JAPAN , pp.271-272 

-235-

International Sympc 

University of Tokyo 

Airflo· 

Shuji 

ABSTRACT 

The charac"'.: 
described ~ 
measured ir 
of turbule:
an importa:
distributic 
the shear i 

and convex 
filter. 

KEYWORDS 

IBTRODUCTI 

It is evic 
particle t 
character: 
behavior. 
unidirect: 
made on a: 
developed 
turbulencE 
discussed 
e~'l.::·: 

0 


