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A Experimental Study on the Removal Characteristics of Indoor CO;
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Ao ZHoz A drjede AT A FUILEY EAAHC F
S3HA QA =T gk HZ oux] Fdg et DEY dEd8% B VUM Tl #
o, A&7t AFA Ho A GriEgFe Fadd o3 AW 712 &
8 dgA 7T Stk AA #7185 HAsA AAFA B AEGA AAATE ZFAD
AFE A9 B43ES =71 F%, 2, BY olEZ, VI, 7HEEF, @71FolH 7E,
Hzz 59 = = 4y Z3F (Sick Building Syndrome) &Ato] ol wdAs]
o ok A g Ao
INHAR7 F NHA71& So] AGHT Yt 7] (Ventilation)= ‘A1l 2] <]
& EHoz AFArt drHo2 AU FrE wA 3}
= gY'E Auisly, AW Fred Aodwd F JFF 8% Jigolth.  HFdAE A
B @7IAAe]l & oA AH|9 50~60%E AEE Aoz Yelwt & o
(Room Air Conditioner) 7}gA] AWl HHAHS A3l AR S &VFE =48 4
el e gEde faste #r|A 5ol FUEY, WWEsE FU18l XAl A
b wetd HHe #r%e AU FYAA AU I3 L HHE JHE FA3=
Aol stk a8y 71&9 #714% A e AAHA A7 REF dPe=
A, @A Y EE]l F2 Ago E3n Yv AFo)BR old W BIFH Mol
g astd.
HA FFE A F71HF g A4 COotx AA A
2 Al F71871% 2 AdA 216 & A9 Cos: A5
Hog BEAslual ot g, § oA AA AW AZH FEE A%
zAL
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2. A% 71

©7)(Ventilation)& 7R3 JEF7E HAUo] =Y LF8€ FTVIE AAsE AHS
ANAs, Ao F7148, 2F FA2AY M, A2 FF, 37 AA F HEY
FANNE BEHog AFR7t ey oz AU Bty 22 AE AAS L A
B 48e ok g IoblMe 197 FF Hook & 9] Ay fxvich FAHH
o] glow, AAzte] HAAYES AT Hade "R FVFES Yz ok

u)= 317]57 72 ASHARE, Y& 37517 HASS102, £ #7|74 EUAE 2zt 334
oy Y ¥NFEFS A gtk dEH R ulFe] #7742 ‘ASHARE Standard
628 oz Aostu glow, Azl Wit Fal4d dFS nstd gxd AU IV
A H29 eV FE Yein lon, F4 falld o8 Aolrt de a7y
Fo Hguhd, 8% Ee BEA Fo AAF] Yk AL FE JHsE AWET
g FTEI7 A% &7, 299 B, A 48 g4 1 8FHE o
Aol i Aot Hae Ba Hr)Fe A AT W
te A% BAAaYY AdA -4 - BEd 87HE =24
1 9lt}. ASHARE Standard 62¢] 87|77 Ao]A Felo] #$ .
[s-Q), vt Ad AFss|go] 0250/ -m’22 FASL k. Y8 #r|7F
HASS1020) = AMo)A 83 0/(s - Q)22 ASHRAE 37 FZ2AT §FAg 7|x27dg 3t
=} §Ye N AFREAlo] 140/ - m’, TA0] 438/ - m’ o2 FAH k.

3. A¥AA 9 Wy

Fig. 12 F7|87% @& & do3d @745 £4& A 484 AF=E ve
d Aoz, FAFTEAY, F doid, kg7l A718H, 3714, CO, FAAZA o2 T
etk B3F2AW W § oAe LANIT AYEEHG Agrlel 8 eeEst =
AE 3718 #Hell o) dRFF2=PAN W2 FVIANA B7F 4 A4 o nE 7]
45 HRsAck

Test Chamber (35m3)
Air Conditioner
Humidifier = Measurement Point
| (Center)
Electrical
Heater
Door
Supply Air
Fig. 1. Schematic diagram of experimental apparatus for the ventilation performance in the
room.
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Z A (H&C A2, H&C-3W4YP5.5-22) o|FH A #H A

Z9 URd: gdAs F1se Aoy YREDD 9RE

A3 9ng vy} fAHE Aoz BAHNTY. £ B T2
3 Z

= =
(LG-065CS, W¥H%¥ 2,000kcal/h) EZ3% 6,700lpm A2 BAFT2A6N F
71871% 0~570lpm, AU F 0~29 Aol wE F4 7t FEEE 2SS
F olojdel A% A B714% ¢ BrhEr) Astel FH7t2E o] 8@ ASTM Standard
E741-837¢) AZE (Step-down)& AHGEAch AP AW AR 2o FES
AGAA @ F 272 FYUe WFIL 1FAE FEAA AQ BE FERLE
2R wyoltht? FA7ta yEdE $4¢ S $4, §7) 2 wWrlde 423
o Adel F71E AL, FHMAE Aol FAse] FU% n2A EFL 5 9
£% @t} olw 237§ AMgsel Ao FAT et BAd W AX AN
o Agzde % F/87FE dASL FAE Heed, AL BFeE F

}or;

$EE BAYT 87 45%AE A8 A8E FHA7k2E COb2E AU COp
FhaE NO, S, Zel 53 2ol Bol AL & FHskzrzA AR T @
7) 4B e] wol ALEH trIFAM 350~600ppm HEe) BEE sHULk) VAN
BAe fakd Aol BE FAAE R3S dstel WY M gAY
(CASELLA, ICS-500)& At&atgom 4l 71584 2 24K, COE AN FA
24% 4 Qe Aotk MEA Ho4 Bavle dele ouguid Y94 F4F
g3t AR Fol THHE URUL FEE HRAY AAMRNAZ ZHHE R
ot ZHWAE 0~3000ppmol ¥ FEE 10ppmO.Z HBEHo) APk EF o]t
w2 A% 44 B2E 98k COICO, 4F (Kanomax, CMCD-10P)& Ah4-3}
Qom ZAW97 0~5000ppmelw FFEE +5 %elth F A FH Aol @
AYATRE HE $AE A%e BT

Table 1. Experimental conditions for the ventilation performance

- Size : 35m
Test room - Control Tem;.)ex.'ature 1 15~45 C
- Control Humidity : 10~90% RH
- Fully Closed
Ventilation Type - Supply air in a test room
Ventilation Rate - 0~570lpm (0~0.98 hr/#)
Occupants -0~2
Tracer gas - COz
Room air conditioner - Air Flow Rate : 6,700lpm
CO, Gas monitor - CASELLA ICS-500, Kanomax CMCD-10P
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Fig. 2= A4 35m’ 8743z W 3 oolx E2FF 6,700lpme] ¢ 273N
F71 5% B2 VS-S EA% AT, F7)4F 50, 100, 150, 250, 380, 450, 570Ipm
of tiste Algte] ME CO TS S ATt A4 FZ2HE U 2% 20T, HdlF
T 45%) A F71-F 50, 100, 150, 250, 380, 450, 570lpme] o3 Fr|HE AL )
S BTz Aoz U7 A Zzhe] F7§%F) disl 0.09, 0.17,
0.26, 0.43, 0.65, 0.77, 0.98ACH(Air Change per Houn)®Z Jeld & vl F7]5-3o] &7t
3tod BVl FUMESE IS0l FUkete] Alzre] wel FA7E FEFAE]
Z7betd ek A7 A AR 2% #7145 S Bgen, F715% 50lpmoj A
13%, 100 IpmollA] 20%, 150lpmo} A} 23%, 250lpmol A 32%, 380lpmo| A} 41%, 4501pmoi A]
45%, 570lpmol A 55%9] B7148% < Yeldth

1.0 Lo N.iuul R
M S AN AN Ao o NRAA e P ooy e

0.9 L. oo w

eA—A 50 Iom

0.8 [ %%\;&M\”\n MAV\‘J\"A,IT\.\M|DOS|°D:H
. [ \’\A\\ Ny \W\\.ﬂ\\’\‘w\h\"

0.7 \J\\\'\\N\”\%M

06 | N’\\kh% o

{] Test chamber (35 m) V\‘\'\v\‘% 380 lpm

Air conditioner (2,000 keal) M 450 tom
0.5 H Initial Concentration : 2.000ppm. Back Ground . $50ppm
Ventilation Air {Supply)

150 tom

had 250 lpm **

c/c,

570 tom

— Natural Reduction 0.11 ACH (50 lpm)

0.4 H ——022ACH100 lbm) 0.35 ACH (150 torn)
——0.57 ACH (250 Ipm)  ——~—0.86 ACH (380 lpm)
== 1.00 ACH (450 lpm)  ———1.30 ACH (570 lpm)
03 I X ‘ z : N s
0 10 20 30 40 50 60

Time (min)

Fig. 2. Test results of ventilation performance as a function of supply ventilation air.

Fig. 32 #A 35m’e] $AFZAW ) £% 20T, FUNFE 45%, & ojojA EEEY
6,700lpme] EHEPEAA AR 10 A& A F7|FFo] W& 7 FE 243
Az, Alzle] s0% AFHA &71Fe] Qe A9 Hmstd F71RF 50, 150, 250, 380,
450, 570lpmol ke A|gte] wE #y] HFEAelch AA Tl utel Ao o
BAEE COEErt T748te F71F 3o wet @rigo] g A$9 wmss A7)
570lpmojl A oF 25%9] #7143 % S HAFn Uk

Fig. 4= AA 35m°e] A FZAW U 2% 20C, FUEE 45% 4 & oojd E2F
& 6,700pmo} SWZANA Ao WE V4% BIAET, YA 19 R 294
et 7] 570lpm % @7)Fe] Qi 27X £HRAEY $7148%E FrEHG. A
AA7Y Q& B MDA wet ARl o8 FAHE CO; FEE st CO, &
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AyEE Z7hdch 27155 SS0ppm, B7)%e] Q= 2AsIA AL 0% ZAA A
A7} 1906] 93 BASE CO; FEE 1300ppm, AR 29Y A4 1,700ppme 2 5

99tk 871F ST0lpm ZA3AM AR 1200] & AL Az 0% ABA CO, FE
7 1,050ppmo 2 871l 91 wWuch 250ppmo] PAH AL, AL 29Y B$ CO: 5
£} 1350ppm o2 350ppmo] RAF o Bl FAIAT ARHo AUA 1A%
o 2919 A9e CO, FEZ/IE0] 2Z%AE ©H AXE Aoz ZRHoH, B
S0pmo.z B71% A9 BrFe] Qe Wugh o 25%2) BI4F FHL VERAICh

2.2
Test chamber (35 m')
Air conditioner (2,000 keal/h} Natural Reduction
2.0 H Initial Concentration : 2.000ppm. Back Ground : 550pom
o : Human in test room : one N

O Ventilation Air (Supplv J\/V/ 150 lpm
~ ~———0.11 ACH (50 lom) ——0.35 ACH (150 lpm)
O 1.8 ——0.57 ACH (250 lpm) — 0.86 ACH (380 lpm) /?dv, 250k
o" —— 1.00 ACH (450 lpm) —— 1.30 ACH (570 lpm} lﬂ—””
S —, -
Q‘é 1.6 P - 456 o
Q
- /L ;:
£ 14 N
s / ,_/‘m/f
- o
[=}
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a2 .
[
O

1.0

N " " i 1
0 10 20 30 40 50 60

Time, t (min)

Fig. 3. Test results of ventilation performance as a function of supply ventilation air for one

person.
3.0
Pl Test chamber (35 m")
2.8 N Air conditioner {2,000 keal) Mo, ... ]
Il Initial Concentration : 2,000ppm. Back Ground : 550ppm / {olpm)
2.6 H  Ventilation Air (Supply)
——m 2 Men. Vemilation-Off 7
2.4 H ——2Men Venilation-On J-"
’ — | Man, Ventilation-Off /J/ 2Men
2.2 — 1 Man. Ventilation-On o /(57-1pm)
2.0 ! / Wbt iMan ]
o} / e
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"l e
1.4 [ A /'/X:/,.JJ\ M
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1.0
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Fig. 4. Test results of ventilation performance as a function of human occupancy.
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Table 2= §73F2AY (5m)) W AR FF2AM F7IF% BE COFE xﬂﬂ
B4 A9E 243 Ao, 75F0) g AdFY 2194 ALAA 190 d& F

1 A7 ABFo COsx7) 1,265ppm=Z A 521 ch. ASHRAE Standardo A& AW A
A& 98 COvta FE7F 1,000ppmolste)l 248 AGEL JloBzg, & A7l F
7@ 71 Fo] 450lpmol Y A 1A BHAE Q¥ Ego] 990ppmo]dtE ZAastnz A
W AH4E Hste] F71871%F 450lpme] o] daghs B & Qi

Table 2. Comparison of ventilation performance with supply air of no man and one man in a
test chamber

Natural reduction 534 1,265
50 484 1,210
150 413 1,155
250 358 1,100
380 303 1,045
450 264 990
570 220 935

=2

.

o

2 ATAE BFF2YN G5m) ] A4 LR2PAA FARF L AU
E COVIATEE ARHOR FAdn AN ANE FEE AT W) PoRie
Y3l gt gL AR EHSYU

(1) gAF=A (35m) LH E dojd EEFF 6,700lpme] SAZANAN COt2E
ol g3tel F71871% 0~5T00pme] W 87145 BrAAH, 27 FE 2,000ppm ZA0 A
g% Z7bol| wEt o dEEr AR U 570lpme] A 2 7]/‘4‘—“-0] “55%77}
A st oz st

@ FN8NF Aol ol AL G2 BANAFS B AT, AR H G
AR s BASE CO, $E} FA%D 6T 37l B CO, BRI Bad
fov, Ada 19 3¢ B71%] Qg A vlwsted B71F ST0pmolA o 25%]
#7145 F7Han.

() BAT2AW G5m) AN ALAI 9e A% F718IF 450pme) A 1412 7
B €O, 2715 ES 50%7h AARS AW AHEsL FyHRen, AL 120 Y=
3% Co; 2715EnT} 2 F7HEE BF BN, AR 5, AABG 5L 238
& 4w #712d0] MAHolol & & & 3ok

o}
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