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OF A WORKSTATION - PART ¡ AIR DISTRIBUTION PATTERNS
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ABSTRACT

Tests were conducted in an enclosed room fitted with a mock-up workstation to determine the
etfect of air diffuser types and layouts on the ventilatíon condítíon of the workstation. Seven
different layouts inclúding two tyþes of air diffusers were tested. For each air diffuser layout,
trac.e.r gas te-sts were conducted to measure air distribution patterns, air change efficienðy and
ventilation etficiency within the workstation, the surrounding'area and in the return air duct.
Additional tests weie also conducted to investi<
workstation partitions and the supply air rate o
workstation and its surrounding area. The res
paperr presents the results of air distribution pal s
and airflow rates on these patterns. Pan ll piesents the results of air change efficiency and
venti lation efficiency.

C.Y. Shaw, J.S. Zhang, M.N. Said and R.J. Magee, Institute for Research in Construction; F
Vaculik, Public Woks Canada
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INTRODUCTION

tested.

Tests were conducted in one of two interconnected ventilation test rooms to measure air

TEST SET-UP

Tests were conducted in one of two interconne

of supply air inlets and return air outlets were
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were
15
other for

MEASUREMENT METHODS

RESULTS AND DISCUSSION

Types and Layouts of supply Air Diffusers (case 00 to case 07)
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rco with that of
. The uniformitY

from the equations,

The
the
and

Urm(t) = 2 * Cstd(t) / Cavg(t)

and

Srm(t) = [Cmax(t) - Cm¡n(t)] / Cavg(t)

where,

tration at t;

on at t, PPb;
ncentration

ation at t, PPb;
ion at t, PPb;
, min.

Effect of Test Room Walls (Cases 01,12 and 13)

Etfect of gap heights at the base of workstation partitions (Gases 01,07,08,09, 10, and

11)
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To determine the effect of gaP

oao heiohts on the air distributi
õabe w¡in a gap height of 76 m

For souare diffusers, a similar series of tests was conducted using the diffuser layout of Case

07. A'similar conclusion was reached.

Effect of Supply Airflow Rate (Cases 01, 14 and 15)

To determine the effect of suP
tested two additionaltimes, ea
was always equalto the suPP
50 Us ancl 25 Us. As an exa
air flow rates ol25 Us (the re
results revealthat the scatter
;ái;',1;,ò¡.;ãJet. Èðr a supply air flow rate of 100 Us (Fisure 4

r*ilã,|'*l*'*il1'3[TsP,f; ytlD'J?Êi,l'giål?,ioiTH'",.

SUMMARY

Seven different diffuser layouts were compared for their ability to distribute thç supply air. into

a workstation tocated inside 
"n 

.n.läJãä'iolml ft'ö resutts, ás indicated bv the aii distribution

tests, undertne cöñðiiioîðãño oittuãõr¡giitte táyouts siùo¡eci are summarized as follows:

All d¡ rkstation and in the surrounding

area icant effect on the air

distri d' no evidence was found to

indic other.

W¡th additional space to.one side of the room

redu ¡õñ, 6ui hád'no significant effect on the air

distr orkstation.

The effect of gap heights at the base of workstation partitions on the air distribution patterns

was minimal.

The time required by the supply air to mix with the air inside the workstation increased as the

supply air flow rate decreased.

Further study under field conditions would be needed to confirm these findings for offices with

single and níultiple workstations.
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TABLE 1 ExPerimental Conditlons

Cgse Arransement of Air Diffusers Work $itånlb", lTroå.V,,1ìã.- örppï Return station B( 
mm 1in¡ us(cfm)

OO(Base) L1 ,L2,Lg R1,R2,R3,R4,R5,R6 No 152mm (6") 100(212)

01L1,L2,L3R1,R2,R3,R4,R5,R6yes152mm(6'')100(212)

02 L1 R7 Yes 152mm (6") 1OO(212)

03 Lz R7 Yes 152mm (6") 1OO(212)

04 L3 R7 Yes 152mm (6") 100(212)

05 56 R7 Yes 152mm (6") 100(212)

06 55 R7 Yes 152mm (6") 1oO(212)

07 54 R7 Yes 152mm (6") 100(212)

Og 54 R7 Yes 76mm (3") 100(212)

09 54 R7 Yes o 100(212)

1O L1,L2,L3 R1,R2,R3,R4,R5,R6 yes 76mm (3") 100(212)

11 L1,L2,L3 R1,R2,R3,R4,R5,R6 yes O 100(212)

12* L1 ,L2,Lg R1 ,R2,R3,R4,R5,R6 yes 152mm (6") 1OO(212)

19* 57 R7 Yes 152mm (6") 1OO(212')

14 L1 ,L2,L3 R1 ,R2,R3,R4,R5,R6 yes 152mm (6") 50(106)

15 L1,L2,L3 R1,R2,R3,R4,R5,RO yes 152mm (6") 25(53)

* W¡th the room cliv ide r removed
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