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A Study on the Concentration of CO(Carbon Monoxide) by the
Length of the Curved Exhaust Tube for Household Gas Boiler
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Abstract As the industry of 21C has been developed, the gas industry has grown and it has not only the
convenience but also the riskiness for using. Especially, the energy and environment problems have been getting
serious after the modem industry revolution. Therefore, the demand of gas as an eco-friendly energy source is
getting increased. With the demand of gas, the installation and use of gas boiler is also increased, so human
life injury by the waste gas(CO) of boiler goes on increasing every year. Therefore, we want to find out the
harm to human body through the study on the concentration of CO by the length of the curved exhaust tube of
boiler. The allowable concentration of CO is 50ppm. The length of the one-meter-three-curved tube after three
minutes is applicable to 50ppm of the threshold limit values of CO. Also, five meters exceed the threshold
limit values of CO after five minutes. Strangely, the concentration of CO is under the threshold limit values
from two to four meters.
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Gases range resolution | accuracy
Oxygen 0-25% 0.1% +0.3%
<100ppm :
. *5ppm
- t
Carbon Monoxide |0-10,000ppm 1ppm >100ppm
+5%
Carbon Dioxide 0-25%
CO/CO; ratio 0-0.9999
Comb'ustlon 0-100%
efficiency
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Operating temperature
range

-10TC to 50C

Battery

Rechargeable Ni-MH. Life>6

hours

Charger input voltage

115V or 230V, 50/60Hz AC

Lp - -

Fuels Natural . gas, G, Light oil,
heavy oil

Header Customer programmable

Data logging

50 sets of readings for flue gas
analysis

25 sets of reading for CO room
test

Time and date

24 hour real time clock

Certification

Designed to meet BS7927
British standard for

portable flue gas analysers

3.

o

B Hrks 2 UG ol8sto] 4R 3
S s~

Al FE AL

ZHH

| = A

AgolA
1700 YZstel Tpal Ape

ABSte] 1 2ol e Hrks WA ES Az
wsts TS HH ks FEF ghol ojstel
obx w1z} Fhe.

(2% 2 332 w71 5] dig A2 RehE Uehin
slod, W7ol ABR Soze] L Ajutei] gt



AR e standel F3 WSl do| wslel] W2 CO5E 1

of AEH{riActHTe7iE FEALA] AH6-2-22 163
SR15e.

o &jste] 71d&

2 A7l ARE Al A IS U A THAE
U} AlFA 4 24E AT AlFA SolA HrAe Y
e w3} fjste] At AuE ol 85t AAl ¥
oA Bd 7hsol 7H W ALl AokE 7R
2 119~12% oF7H20A~22A|(14~16 T) ol A& A
sHA

AYe By 5o Qste] ApHon UyT
gtell gl COZRAe) 23 QIAlo) vl = &g uhetst
7] Sisted 35l diste] Im¥PE ) sm7hz] ZolE
SN 7IEA S=E SAsHT

4, Fo Y 0
B frks E3gulE olgste] A FAlA Al
FEIL e Wl dAste] 8Tt e AlEst

Ztzbo]| tidt H7ks SAEEE A7 HsE 1
Fate] HH 9| Hrts &3 Zhdol diste] gole R}

23 3743 olgsiol W7l B ATHAS BS 2%
e

o] Zojo ©t2 AjZke] HEE 1204 5E7HA| st

[I3 312 715 S8 3708 Algsted, 208 Im%P
] Sm7tR] A3 7IHA Zolo] mhE ditstea(Co)ys
= W3} o018 vEhd ol o5 i A3k W]
o2t CosErt Hslehe & 4 o

[ 4le Hi718 S8 3AE Algste], Zolg Im%
B Sm7pA] WEIA7IHA Aol mhE ol4taleta(COy)
F& W5} Fo]E YeRd Aont. o8 AHEH o4t
g FE M A9 QEE AU 4 ok EF A
o] ®glof| ME COpl Wohe 27 WA g&s
¢ 4 Aok

(19 s1e ui71S S 3AE
¥ Sm7H] HSIA7|AA Zolof uhE Aka(On)s = WSt
FolE UEhd Aojtt. o] AwHEH Zolr} dojz|=
A vjgsle] AaeET) sl A0 et E
3h AJ7be] Wit me} Oy} 2moldollMs 2 WEt

7h g ;U 4 Aok

AFotod, Qolg m¥

£ 60
[0}
e s
50 e B H—— =i
— BT
40 - * . N%/’
30 -
20 : T ‘
‘ —e—1min —-B--2min ---a-- 3Min —«—4min ~-%- 5min’
10 ~ e o
0 b s I
1 2 3 4 5
Length{m)

3@ 3. dojo BE Cos=

1223



A7) &3 =w Al A8 AlsE, 2007

Percent(%)

Percent(%)

& 2min O 3min O 4min

Length(m)

3 4. Aold WE Corse

10.7

10.6

10.5

104

10.3

10.2 -

10.1

10 +

9.9

9.8

9.7

Length(m)

38 5. Zolo wE 0 5=

1224



7H& 7tAR Y ¢ 7| Fe] Zeo| W] uE

Cos: 1%

:a 70 -

° .

2 60 -

©

£ 50| &

(]

K
0 1
30 | B
20 -

H1min

O 4min

Length{m)

23 6. dojof BE 251s}

(28 6>

HEER Y
H sm7kx] WshsIRA dolo] mE Wizl Wi e

Ao, BoIE Im

Bish Zol vy Aeloh. TYel BFo] BolY ¥
shol) W LERishe A Algo] gl o® veky
Tk B3, AI7hS] wiste] wet 71 Ui 2% A 2

A weksh ghee & 4 Uk
5. 48
Fhemdde Spol71ge) thet AxEet U dold] o
ol thstel et 2 BES mdsaT

1. CO2| 3| 2% %9l 50ppmo] gsh= Zol= 3=
Imoj A= 320] Zud Heoln, smoAe sk
AHE COFErt 38528 273t Yot ot
gha] 7t2am A wi7) 5 AlFAlole dolE st
alo] w71 g0l COZF A Fated wi7]5-9] 22 Sol
Ofgt FEALZL BAYSHA] PE 2] FoF Tt

2. A0y sEE 33TolA Aojel Hatel A7t
el Aagle] diAlA ez AXHA etk

1225

3. 1715 R el LEL 41-61TE AREY] BT} u}
o g3t Zole] F7lol uel gage ¢ 4
U9, ST o BN webd wrlE
Lol Haskslel $547H BANA FES Shol

oF Bk,
23 uch B A2 Z3sle] u)7|E 23 L Qo)
o MRANAIET el T2 Hrs BREGE D )

7158 ol st A5 dP=A gk

Fogd

[1] Korea Statistical Information System Consumption data
of Energy source, http://kosis.nso.go.kr

[2] Korea Gas Safety Corporation, "2005 Gas Accident
Yearbook", OhSung Printing, 2006.

31 YA dojzd g 7tAR Y virlE &, 7HaRE,
A33A A4z A A190E5 (2007d 49), FF7FAQ
AFAF FH A pp.40-44, 2007.

[4] Tatyana A. Davletshina Nicholas P. Cheremisinoff,

Handbook of

Industrial Chemicals, Noyes Publications, 1998.

Ph.D, Fire and Explosion Hazards



AR =R A AsA AST, 2007

TR {77183, TtaAaT)7] WY, AR o

A&, 1994,

[6] §#47], LPG ® ZA|7}A AFY=E, QAL 1992.

(7] 234, AYHEE, S2LHANB8R) A4 A3Z,
pp.69~71, 1997.

[8] American Conference of Governmental Industrial
Hygienists(ACGIH), "Documentation of the Threshold
Limit Values and Biological Exposure Indies”,
Cincinnati, OH, 1996.

[9] Carl L. Yaws, "Matheson Gas Data Book I: Seventh
Edition", Matheson Tri-Gas, 2001.

[10] Carl L. Yaws, "Matheson Gas Data Book I: Seventh
Edition", Matheson Tri-Gas, 2001.

[11] http://www.mathesontrigas.com/MSDS

(121 B8E, Yo FHaAol A AAAF e, =44
AT AR A8 AS5E FA A201Z, pp.1l
~19, 2006.

[13] http://www.safety.or.kr/QtH 2} 2 A/9HH--o| XA

[14] http://www.kgs.or.kr/gas_life/gas_life7_2.asp

[15] B#&y 2 BHeEHe, ¥ ABROREEMRUEY
TSR THEHIS, B BRETLH L4 7, 2005,

[16] AN 2 EBpEGe, ¥ ABSORBEEERCHES
- "Bt 8 FRE 447, 2005,

[17] AT, JA1-7kAE D89 BE A, ZASTFE

%, 1992

[5

[ttt

2l A} EkSa-Hwan Leem) e

- 19994 89 : HARE 7|4
AASINFEAY

- 2004 29 : BAYSRE BE

R e )

20074 29 : $27|2EETHE

2 g ZAEEE B

TR

2005 79 : 7|&REAF 217

5718 wola}

« 2007 89 : 20079 AL FA7)H B
@A) BAAADD

- 20034 ~ WA : BIRAGABAL FAIADEY

<4l Rop
el 8719 CADICAE, Stase] 2 #7k, 253 A4,
BELEE

03
e

OF 4 Z(Sung-lun Ma) (M3 ]

1+ 1998 2¢ . HAMY
FHINFED

+ 20009 89 : EAT
FIHF D

< 19954 10Y ~ &R} : T=IFA
AHFAL FAAGRE

st 3f

L

El

) 3|
s ok

<Bi P
QA7 SRR, A4, ARIQHA(EAEH)

& & Z(Yong-Jeong Hu) (A58

1980 29 : RAgigtR 714
AA SN F 8D

19829 29 : Aggw gt
A 7NALA S T TP
19919 29 : I=A3|&Y
7141587 8HerAh

19939 1€ ~ 37 : =)=
ngEtn wrlERYAFehR

e
<P EoR
A&d AA, AEAIES] CAD/CAE, 7|A4A, ¥HEH|
w713

1226



