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WIND PRESSURE LOAD ON Aì{ INDUSTRIAL BTIILDING

zoltÁN SZALAY

llungarian Institute for Building Science, Budapest (Hungary)

Summary

Deflector shield panels in front of the iop-lit-louver were designed for the roof of a

Iow-rise industrial building to improve natural ventilaüion, Both wind pressure loads
acting on the deflector shields for structurai calculations, and pressure daia in the vicinity
of the window rows for ventilation calçulations were needed,

A wind tunnel test, modelling suburbian surroundings by turbulent boundary layer
flow and simulating several wind di¡ections and building gloup configurations, was

carried out on models of the buildings scaled at 1;200. Mean, RMS and peak pressure

coefficients were determined and presenbed for the structural and ventilation design.

1. Introduction

The operations of natu¡al ventilation systems ate exposed to wind ef-
fects. In industrial buildings, \¡rhete the inside technological heaù sources
are significant, the use of natural ventilation has proved to be economical
and effective.

The natural ventilation network of a typical low-rise industrial building
comprises the following sections:
(i) fresh air inlet, through the windows on the side-wall façades;
(ü) inside space, through which the fresh air flows and picks up effluents.

and excess heat;
(iü) conta¡ninated air outlet, in most cases through the windows of the

top-lit-louver.
The governing pressure difference of the natural ventilation derives from

two effects:
(i) stack effect caused by temperature differences;
(ii) wind effects acting on the side walls in the vicinity of the inlets and

outlets.
In order to guarantee the maximum wind pressure difference between

the inlet and outlet areas, deflector shield panels in f¡ont of the top-lit-
louver were proposed and designed. The perpendicula¡ flat plate Positioned
before the windoïv row, i.rt case of wind, presumably causes high suction
in the shaft between the panel and the side wall of the top'lit'louver.

Structtrral and ventilation engineers needed information on wind pres'
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The presumed site, the ä'ûrroundings of the buildings was suburbian.
The wind speed to be taken into account was the design wind speed (l-min
gust) determined from the Hunga¡ian Code of Practice for Meteorological
Loads [1]. ,',1
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Fig. 1. Cha¡acteristics of the model boundary layer.
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Fig. 2. Photograph of the model ilding.

2.2. Model data
The model wind (turbulent boundary layer flow) was generated by the

Counihan method [2] (a ¡o-vrr of e,iliptic vorbex gene¡ators, a barrier and a
6 m fetcË,of wooden cube roughnesses). The meLured flow properties are
shown in Fig. 1. From the scaling procedure 1:200-1:250 geometric scale
was derived. ,l

The 1:200 scale model of túe industrial building was made of plexiglass
plates. The pressure tàps, made in three sections, were 0.5 mm dia¡neter
holes (see Fig. 2). The model velocity to be set was determined from the
actual design wind speed using ESDU transforming factors [3] and a velocity
scale of 'Su = 1/3. For the simulation of several building configurations
iwo wooden dummy models of the same size were also made.

2.3. Experimental equipmenf 1']=

wind. tunnel 
''" -ì ' J i j

The dimensions of the new tecÍicuiating type wind tunnel of the Hun-
garian Institute for Building Science are as follows: working section width,
2-2 m; height, 1.4 m; Iength, 9 m; maximum air verocity uuailubl", 20 m s-r.

i?^i i:i "H"' #'::i:#í i.t t .,, "*, R M s, p e ak, au t o c o ne r ari o n ) w e re
made with a DISA 55M hot-wire system and a LyREC tape recorder for
time delay.
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Pressuîõ measurement
The method of dynamic pressure measu¡ement (restrictor method)*"¡'.$,9f*..T described in refs._4 and 5. Bq"iú""t: Sca¡rivalve pressure

scanriël âssembled together w'ith Setra-237 transduce¡. Data evaluation was
made,with a MODI-82 microcomputer.

3. Results
.:- #, :.'' There were 12 --leasured va¡iations (setup): 3 wind d.i¡ections (perpendic-
ula¡ to the side wáll, parallel with, and inclined 45') and 4 conägurations
(single building; measu¡ed and behind a duúmy building; before a dummy;
and measured betr,veen two dummy buildings).
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Fig. 3' wind pressrlre coefficients on the deflector shield panels
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Fig. 6-Wipd prÈssqre coefficients on the building façades,

, i'' a.."" Tliè predÈurê-coefficients' {'ere caiculâieã- from the measured pressures
(mean, RMS, peak) rdlated to the dynamic head (p l2url ^t 
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middle axis of the deflector shield panel. Figures B-Z show examþles from
the results

lbe two sides of the panels couid
n3'., and the e o values (mean) on
and on the windo\ü rows of the

culatiqns of natural ventilation.
i:l ir

,l

I

References



¡.

79

BuiHirq confiqurotron,
a'i

MEOSU

% Dist¡ibution of the
meosu red ooints ,

18

cÐ9

2

-1,¿21

-l,3
-I, 2I r {,5

o l-r

7

It -r.tg | 29 4,a4 O -1.0

4 11 0 { 92

,l 32 .O, ?ai4 9,

l5 -t, '3J a o 21

Ió -l 3¿l I

-I,551 35 4, 0 -r,0

Fig:
t?.'T"

bulated wind pióssure'coefficients. ç

Wind directi-on ,

+
o

ã
Í
!
F

7

ta
T-
1,
?
R.à

:
ì-

I
2

5

I

3

21

25

I
9

IO

4
+

o

l

iI
L tr'

ìj¡;

.'.i, t ')' ;

2 J. Counihan, An improved meühod of simulattng of the bounda¡y layer in a wind
tunnel, Atmos. Environ., 3 (1969)197-214-

3 ESbU, Engineering Sciences Data Unit, 1979,Item No. 72026-
4 ¡I.P. In'in, K.R. Cooper a¡rd R. Girard, CoÈè.ction of distortion effects caused by

tubing .yri"*r in measurements of fluctuatinþ pressures, National Resea¡ch Council

öf Canada, Rep.
5 D. Surry and T. Stathopoulos, An experimental approach to the economical mea¡¡ure-

ment of spatially averaged wind loads, J. Ind. Aerodyn., 2 (1-977) 18'

Meosured section, middle

rrñs
cp%

meon
ints

rms
hcp ôp

eok meon

-t.6t¡o ,37l9 4,7o,t2aa

0.5 -L ,17-o .6¡20u 0,J3

-L,21o,2êo ,125.
0,tl{.&l .I, az {

23 iO,
Iaóio .2¡l-r,l4,¡a6 o.t7

2a o,2a -l ¡,-O,48 o;Y'ó

{.48 0,Ja
+O , ¿lG

-l , !7
r0,ã
-1.2r-o.4ó 0,¡e
rO ,92
-1 r4,aó 0,4I
-t,3s-c,55 0,s

4,5 o ,2t

-o,.6 o,¡ .I ,I¡t2
ô.3 -l.lrlr J).aa

l. .4,48: orJ

-a,53 o ,ll
4,t2 0 ,31

o ,32L7 -o.t2
-l,I0,3-r,¡ 36 44,!9 o.slIt

a

2e 4,4t O "2¡t,_l,0




