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Prediction on the CO emission of Chinese gas cooker and limit gas setting
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Abstract; It has become a common practice to connect the gas distribution system with various gas sources.
However, constituent difference of natural gas may have negative effectgs on the end users. To understand the
influence of different gas constituents on the CO emission of gas cooker and avoid the damage to the indoor air
quality of a large number of end-users, an experimental study on the CO emissions of gas cooker was carried out.
First, the distribution of 12T natural gas constituent in China was investigated , and six groups of the original natural
gas and the corresponding three-component gas were prepared by using the principle of equal Wobbe number and
the conservation of hydrocarbon atom number. The CO emission of the gas cooker under each set was also tested.
Then the difference between be CO emission of the original natural gas and that of the three-component gas was
discussed. Different three-component gases based on Wobbe number and PN number were tested on the cooker.
Results show that the CO emission of the three-component gas was equivalent to that of the original natural gas. The
gas quality parameters, Wobbe number, and PN number could be used to describe the variation of CO emission of
gas cookers with different gas constituents. A series of CO isoline were revealed on the PN-W diagram, which can
be used to predict the CO emission of gas cooker with different gas constituents. A method to establish the CO
emission limit was put forward based on the diagram. The work of this paper is of practical significance and value
for ensurance indoor air quality and gas source quality management of distribution network.

Keywords: Chinese gas cooker; various gas sources; experimental research; CO emission prediction; limit gas;

gas quality management

HEA 21 el i R AR AR Tl I 4 TS R . AR R BE R PTREVE , R VR 24 TR

2007 47, P E KR SIH R 711 42 m* 2017 4, JEARVFRE S F5IAZFRIR, 2 RHE 4% 5

TH PRSI 2 2 404 {2 m’, 10 @Iﬂ@ﬂjik$ BWOE R BN, )R8 C R 3 200 km 45

13% LSRN, 51 2025 AF KRR A BN B GAE R, 51 TR R SR S TR SRR LNG, 13

F5i5%] 6 000 /2 m* 2. AR AP BRI S AR, AEREIA 6 4

AR ARV IR Z AL A 22 57, [R]— A be ise

WFS HEA: 2018 — 12 06 o AN [RTRA ALE BT, 2 75 52 i R Jos A e 12 LA
fREE S B €(1992—) 55 FL AL SRR, BAT AT R GRS

ZWIZE(1968—) , 55 , T 4= Uil
BIEEE . Z1)2%, chkqin@ tongji. edu. cn f&ﬁﬁ‘kﬁgﬁﬁﬁaﬁﬁﬁkﬁ It ( lmﬂ%ﬁﬁ)j:) &



5 10 3

B, 4 ZAMRAUEEAY CO HRRL B 5 AR < BeE - 195 -

J Ry JeE B T ol P AR B 22 R R A, A A
HE 3000 77 & 4240, GB16410—2007 { Z FHIRS
KB HLE TR AE 3.5 kW DL, g
R CO HERN [F] B il /2 — 5 R bR iR, 24 KR
S RE AT, CO qnfi A8 Ak, % T kk B 22 4
TR S5 14 5 B 2

PR A5 1 CO HERIL A bt =R 2 1 ) AR L I
FRRE N IS . BRSE 45 B T AR 3 o K Y
SCHGHASL T AN DT 5 v, W AGA $5 %57 Weaver
$8%43%:  Dutton [EJE % | Delbourg & JE 1 4. X SE Tii
Ty 9 35 AT o 24 B R IR O 3K R BERR  H A R
APRE B IR T T R R OF BB E IR B
b AR i 55 ) ) A T AN W 1o S 30 R TR K. Sk
[6 =7 1% v IR e bk [ LA T 23k, 2 40 T AF
FE05 1), FERHR R B A SRR B R 2R
DA SR M 22 8] 1) 56 R AT T RIA. SCik [ 8 -
10 ] A UR A B 4G Il K S5 R, 7 AGA F8 4500
w45 L DX AR A T R AT SR BO L. kiR
2 U S 1 7 LR R % b B SR X AGA kP
SEGERBIIEAT TN, s T L H0 E 4 | [ ) 8
fERfTE. S mad S, 58 T i-C, Hy, N,
1 H, 3 B/ BRI LB IR B 3 E Sy RAESE R
T M AR B R S B 45 8. N B Ao
SRR 5 FH L 0 S R (] ok ) S, 5 A R T

FHAEARRHA LU T CO HEr k™.
A7 Dutton BRI IR, 26—
Bl FHAGE, {6 LB A R IER KA
AL, MK AEA [ DR A [F] — s
REBTRY CO HERLIE AL, 5, 7 CH, (CyHg N, =
IR RAE CO HET T 1T -5 U2 B AR <R S5 4
P BOR AR GE Ry FEIE 2 ) B RR <URE L TAE. )
WAL T PN BOX — B TR AR TR SR
RACEALGERY IR . T3 oh , I T FE R — I H RS
B AR =210 KRR CO HERCIE B, 155 1
HAR LA ] =40 AR 9 CO HEBOR AL
Je 2 CO HEMEAR , nl T % AL CO HER T,
AREAE BB N1 E 1Y SR VR, P IR Rl R AR AT
BHEARIREM. fefi, 21 T —Fh 54 CO FER
SRR, 1] e S AT BE T AR BES K

1B %

1.1 SREMHAS

FErp [ RN GLr, i 6 FhEAAUE
PR IR IR TR, AR FLBORT PN B0 R A i
[ AR Herp PN O =80 AR IR ke 5
R B A MR AE Dutton 32, 70591357 1
HAEA =R WA 1. R R R AR A 2
5 O, X =R G5 R T.

®1 MXARRSEX N =HSRS

Tab.1 Constituents of the test gas and the corresponding three-component gas

U5 CH, C,Hg C;Hg i-C,Hy n-C4H,, CsHy, CO, N, PN/ % AL W/ (MJ-Nm ™)
PNG 93.67 4.24 0.42 0.06 0.07 0.03 0.48 1.03 — 50.494

12T-0 100. 00 0 0 0 0 0 0 0 0 50.724
01 88.93 8.47 0.54 0.10 0.09 0.04 0.67 1.15 — 51.016
Tl 92.73 0 5.18 0 0 0 0 2.09 7.27 51.001
02 83.76 13.61 0.50 0.08 0.09 0.04 0.71 1.22 — 51.745
T2 90.26 0 7.60 0 0 0 0 2.14 9.74 51.756
03 93.67 4.24 0.42 0.06 0.07 0.03 0.48 1.03 — 50.494
T3 95.58 0 2.74 0 0 0 0 1.68 4.42 50.469
04 93.82 2.06 0.34 0.05 0.07 0.03 0.73 2.90 — 48.620
T4 94.5 0 1.61 0 0 0 0 3.89 5.50 48.619
05 91.07 2.54 0.42 0.06 0.08 0.03 0.67 5.12 — 47.350
T5 92.04 0 1.95 0 0 0 0 6.01 7.96 47.344
06 86.32 5.82 0.41 0.06 0.08 0.03 0.70 6.59 — 46.961
T6 88.92 0 3.58 0 0 0 0 7.50 11.08 46.968
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Schematic illustration of test system
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Fig.2  Test burners (left: injectors; right; modified forced-

mixed burner)
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Fig.3 CO emission of gas cooker under various primary air
coefficients (12T-0)
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Tab.2 Value of parameter /,0 ,and o

28 01/ Tl 02/T2 03/13 04/T4 05/T5 06/T6
I 23 33 39 15 38 33
oo 52 59 52 34 39 36
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Tab.3 Experimental data of CO emission of the tested three-component gases

H5  AEAR/(M)-Nm ) PN/% CO MR fE/10 ¢ M5 AEHE/(MJ-Nm ™) PN/% CO Mk fE/10 -6

1 50.724 0 316 13 53.874 14 744
2 50.724 4 332 14 49.344 2 259
3 50.724 8 334 15 49.344 6 262
4 50.724 12 338 16 49.344 10 254
5 51.687 3 384 17 49.344 14 267
6 51.687 6 410 18 47.987 4 199
7 51.687 9 421 19 47.987 8 214
8 51.687 12 429 20 47.987 12 220
9 52.634 6 481 21 46. 652 6 137
10 52.634 10 501 22 46.652 10 155
11 52.634 14 530 23 46.652 14 163
12 53.873 10 643
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Tab.4  Verified three-component gas and the measured CO emission

Hi% CAUHRRITR HEEHC/(M)-Nm ™) PN/%  CO Fil{/10 CO L ft5/10 ¢
CH, C; Hg N,
1 87 11.29 1.71 53.193 13 600 617
2 92 7.31 0.69 52.590 8 500 510
3 87 10.33 2.67 52.291 13 500 512
4 95 4.34 0.66 51.675 5 400 399
5 92 6.16 1.84 51.486 8 400 412
6 87 9.16 3.84 51.186 13 400 398
7 95 2.91 2.09 50.251 5 300 313
8 91 5.30 3.70 50.000 9 300 304
9 87 7.67 5.33 49.762 13 300 288
10 96 1.40 2.60 49.413 4 250 254
11 92 3.79 4.21 49.159 8 250 260
12 87 6.74 6.26 48.859 13 250 244
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CO emission of test burner under various three-
component gases and CO isolines
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