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Ventilation System Control by Location-Aware of Pollution Source
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ABSTRACT : This paper presents a control algorithm of supply and exhaust diffusers by
recognizing a contaminant source location. CFD analysis has been conducted to calculate

steady state airflow and concentration distributions in a model room, which has two supply

and two exhaust openings on the ceiling. Calculations have been performed for five cases
out of nine different ventilation modes by combining on/off control of the supply and
exhaust openings. Local mean residual life times are obtained and compared at 9 internal

points for each ventilation case. Depending on. the contaminant source location, the

ventilation system is operated at an optimum ventilation mode, which can results in

maximum exhaust performance.

Key words: Ventilation efficiency(37) & &), Location-aware($] A
), CFD(H /A« 8h)

life time(=42te] A FAIZH),

721 5 M o

C, * W7FAY FE

LMR . FAhFAZAANFAZ [s]
m D2 RAF [keins]
Q 71 [m*/s]
i A7 [s]
1% A [m®]
2| A 2%}
T, - WE AT [s]

n

tCorresponding author
Tel.: +82-2-910-4687; fax: +82-2-910~4339
E-mail address. hhan@kookmin.ac.kr

o142, Local mean residual

1. M &

3

A fulAEE #A A5
Aot TR QAZrelA HH <
F7] A% =Ho] ALHL 9
Z1EaA FRQA ARV A

IL’H§L750ﬂ 2—1.3.6‘L0§M1 ﬂ
TAHEE ZF8H ] 4

N oM
olr to e

> ofh 2o

2

0,

-

i S o o
L Y2

ol A

-
o=

L o
2

FO

HU i “{N

ofo i
O oy
2 2 o

NS
rJ
Jp
_c‘>_|_4‘

x lil
i
N
e
o
|

3

N ek afn
2
=2
b
rg
o
ol
X

to X

g &2
e
tlo
2
of
o

__Qirﬁ_tmkglrublvmln ri
! o (Tl
o

,_
i
o
HU N
o =
e}
N

EIPN
ok [t
N

e ox
ol B
w2 Jooo
o
doy 7L
= |

(ol o
0
O a2
T <)
xo, M
o I
A
E

o
ol
b

iy
2
X
)

o

uE
A
i
o e
)

i)

s



HE71ATAQE ol g BAHol Folhn
ool wzt AWFsA V|EH} FEFH
7171&0] vt s o] AlPH I et SFFEE
gEol g 4 R oo FEFH
Hatod 2427 B71E & F dE A2

A7 S Fatse] 9tk ole] whEl A7
o] 7k we ouA AHE HAEsHA
AUF7d F39 2A1E& WEFA7)7]) g
o] gdesitt oldztA AErd &4
Asd T FLEWoIM Ztzte] ol
BojA A7 st A DA EH gt §A
W Eo7l AAE AFE oA Al
Azt & 5 o wgA F Eoks dAAE]
Aed & 7led AFAA AFEE B3 o
UA Aokd oA AuErid #AS T4
7171 A% A7} &4 3ts|ofof gt

2 dFdME AMEY ALARE A EE
duelEd dyedde] TAAA | wetp F
8] 7] 719] on/off AoWHE o]gd HANWAFF
LdFL BgE BASY 2@ EAdd w
€ B7AY 7hsAE AES IR g

A

2. O|EH ui&
2.1 x|l g St MoiYnaE

Ay FAA AFA HAE FFAA A
S 98 7 FaA HeE d8gAR
ojth, A AFHIL e AXUA A4l
HEHQ 7le2E AZE%F(triangulation)
A AT (scene analysis), gz S3H2
(proximity)o] it} (4
45T AL oAy Y JEHoZRE
A2 g FA8t] A4l AANE dolie W
Aolt}. Fig. 12 o] whale] o3 3717 29
< Btk 2d 18 0] F == (mobile node)o

g

A FrIHe2 A" ANsE AEAFY
Hol| a9y 17 %= (fixed node)ol| X 418}
T Wlojn Bd 2= wE Aol A
EAE ATE o)]BwT oA FAFE "o
ok AErg SHolu PCYel AASHA )
oA FHE A1 vk Ed 3L 3w
E7h Q3 ofFwmER EAdT Zztel oF
mEE AR o JAE ANt o] ARE

| F: Fixed node M: Mobil node |

oo .

//F—;\ ( Fz\,\} @
P N ; N s "
.(m\, T //Fs\\ {F) l \/F?‘) ,/‘-\/ \,\\

N\ A ) J { \
A NIDSER), o

" (0 Ny
\\// \..,/; \\,«/
(a) Model 1 {b) Model 2 {c) Model 3

Fig. 1 Location aware method by triangulation
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Table. 1 Operation conditions of supply
and exhaust openings
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Fig. 5 Various cases of supply/exhaust
operations
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Table. 2 Local mean residual life time at
each point for the cases tested

Point Local mean residual life time [s]
Casel|Case?2 Case3| Case7 | Case9

Pl 2304| 2123 | 2520} 1838 2255
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P5 2358| 2426 2291 2324 | 2324
P6 2365| 2473 2257| 2432 2331
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Fig. 6 LMR results at nine internal points
for various supply/exhaust cases.
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