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ABSTRACT: The objective of this research is to analyze the ventilation effectiveness in the
non-isothermal air supply using mixing and displacement veniilation systems for indoor air
quality control and management. In this study, a ventilation effectiveness its evaluated in a
simplified model chamber using a tracer gas technique of CO: gas injected into a supply duct
as a function of ventilation rates, supply/extract sites and cooling/heating air supply. The
ventilation effectiveness decreased with increasing ventilation rate on the cooling and heating
conditons. And the ventilation effectiveness of case 3 (down supply and upper extract) was
better than that of case 1 (upper supply and upper extract) and case 2{upper supply and
down extract) with the cooling supply conditions. But for the heating supply air conditions,
the ventilation effectiveness of case 2 was better than that of case 3 and case 1.

Key words: Ventilation effectiveness{$7) &%), Room mean age(d#7 F71#), Non-isother-
mal supply(¥l 52 F7]), Mixing ventilation(Z%#7>!), Displacement ventilation
(¥ 91%7]), Air exchange rate(¥7] 315)
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Table ! Test conditions for the ventilation experiment
Parameters Specifications

Chamber dimension (L X WX H)

0.84 %X 068X 0.7 m’

Case 1  Mixing ventilation
Ventilation type Case 2 Mixing ventilation

Case 3  Displacement ventilation
Case 1 Upper supply / upper extract

Supply and extract locations Case 2 Upper supply / down extract
Case 3 Down supply / upper extract

a7 Cooling —20T, —10TC, —5T
(Supply air temperature — Indoor temperature) Heating 5T, 10C, 20T
6 ACH 6/hr
Air Change per Hour 8ACH 8&/hr
10ACH 10/hr
Tracer gas CO2

CO2 Gas monitor

CASELLA, ICS-500
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Fig. 1 Schematic diagram of model chamber.
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Fig. 2 Supply and extract conditions of the
model chamber; {(a) upper supply/upper
extract, (b)upper supply/down extract,
(c) down supply/upper extract.

BHere Hod F48 olfsle ARFA X
g gl oldHUA: ¥EE ZHIE Ao
o A EAE 0~3300ppmel ¥ 4% 8 (reso-
lution)& lppmel £4 Y EE +2%2 A
Z4d Hgsict

FHRNAE o]&F F7IH HridEs ASTM
Standard E741-832] #7Zh3#e Algsgoh® A
e 2y4 A FHNAREE 436

A% & 229 FUE W4T B4AE
FEAA Aol HE FE F2E ZPHE 0
ol

B oA Abgwe dEdye o gk A
A, 4 dA42Ed uet BHIFRAVAN £
2R4d fe 227 dASA FAHZE Wi
g kg @tk B4, FYHE FH7020 Y
A W Fre n2A EFE ¢ dxE 2y
o 423 @uk?] 3IAE HA e dHD el
A 284 g Frig 7#HEA EGIEE @
ol £AG7|E o) §3y FHHeE FTAN AH
7t #9012 uztA] F@ANG, AA, d¥xdd
o @718 E g Jds), 434 134
L2 FHAFEE SAFT dAH, AsdA
a7z o] £AE NE3le ZH o)

FAE BIEEE FHILE &R B
ZHEE 3o AT A@E o83l o
7hstgch AR AMF7IE AU Fed A
3t ¥8% UeldEe @71 E&(ventilation ef-
fectiveness)2 AHT F71H({r> )l hd HE
Al ZH4{nominal time constant)?] Bl &4 e
e B o Fe A& Etheridge and Sandberg®7}
ArgE BFrEEHE olEdtd FrEl(e,)%

£



2 A2 FUE - AT FAD - AT - 292

Tt BRAGET(r,)E 4EHE $2
C BBen Uk gog AdeARsH o
Folol SHEYY F9 AU YT /YW
%]_E}'(S,S- 10

[Tteanar

(ry =L —— (1)
fu C,(t)dt

Eo = T,/2¢1> (2)

3. d¥Zq o 13
3.1 @73l #| 5

2718 Al FREE F217F 124124
ZAHe As-E Y Zyizeoz FaEd
ME A7t 639 7048 AR i AR
25 22 Ad FRAAE ATF 634 103

"
£ 0.9
e

£ oo
T o7 .
£ os .\‘--_ h—

— ] \-“‘-ll-—___
s T e—
% o —
£ (T,-T1:-5%
-, —s—case 1

—~—&—case 2
—&—case 3

o T
5 L] 7 a 9 ¢ "

ACH { air change per hour)

Fig. 3 Test result of ventilation effectiveness
for the cooling supply air of —57.
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Fig. 4 Test result of ventilation effectiveness
for the heating supply air of 5.
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Fig. 6 Test result of ventilation effectiveness
for the heating supply air of 5C.
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