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Evaluation of uncertainly in measurement of carbon monoxide of cigarette
mainstream smoke
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ABSTRACT: Objective In order to measure the uncertainty of evaluation of carbon monoxide content in
cigarette mainstream smoke, and provide effective and reliable data for the determination of carbon
monoxide content in cigarette mainstream smoke. Methods Based on JJF(YC)1-2007, the measuring process
of carbon monoxide in cigarette mainstream smoke were studied, the source of the uncertainty of measurement
result were systematic analyzed, the mathematical model of uncertainty was established, and the confidence
interval of the test results was determined, which was expressed by the synthetic standard uncertainty and
expanded uncertainty. Results The experimental results showed that carbon monoxide was the main source of
measurement uncertainty by the environmental fluctuations, value, and number of suction mouth, therefore in
the process of testing, it should be as far as possible to reduce the volatility of the testing environment and
improve the accuracy of the value to further reduce the uncertainty of measurement. Conclusion The carbon
monoxide content in the sample was 10.2 mg/cig, with the expanded uncertainty of 0.7 mg/cig.
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Fig. 1 Measuring block diagram of carbon monoxide
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Fig. 2 Measuring uncertainty factors of carbon monoxide
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Tablel Content of carbon monoxide in the mainstream smoke
1 2 3
W 2% 3% 44 S e#  TH 8% 9% 10& 114 12#  13#%  14# 154
(mg) 101 10 101 99 101 102 99 98 99 98 10 10 104 102 103
4 5 6
16#  17#  18#  19% 204  21#  22#  23#  24# 254 264 2TH  28#  29# 304
(mg) 105 104 10 103 102 103 103 10.1 104 10.1 10.6 106 102 109 102
5, 30
, F =379,F ~=2.03, F(2,12 .
! : 2.12) u3(CO):35xu3r(CO):w:0.1732 mL
=3.89(a=0.05), NG}
‘- , 325 K&AESN PIIANGTHZEE uy(CO)
P=0.08>0.05,
A 4,
0,=0.0333 u(CO)=6=0.18 mg 0.1 kPa,
(2) ux(C)=u(dcsg) 101 kPa ,
u(CO)=101X 1,(CO)=0.1/+/3 =0.0577 kPa
CO-N 3.2.6 RATAA T 5l N8 ZE us(CO)
1%, 0.6 C,
k=2, 4%, 22°¢C ,
. Us(CO)=22 X u5,(COY="9-0 =0 3464
U(C)=4% X 1,,(C)= 4% X 1%/2=0.0002 V3
3) us(C)=u(’Cy) 33 AR ERNREE
1%, 10.2,
’ Dus(C)= 2
0.01x10.2
—— " =0.0588 N
V3 *k2 THEESELE
(4) Table2 Component summary of uncertainty
u(C) ,
- - 2 C)?
u(C) =cxu,(C)=cx \/ul((;) +1,,(C)* + u352 ) e 0.0402 000453
¢ ¢ mg 0.18 0.0176
=0.1985
323 R T EN 8 A EE u)(CO)=u(N) mg 0.198 0.0194
, N
mg 0.18 0.0176
mg 0.173 0.00494
u(CO)=u(N)= u»(C0O)=0.18 mg kPa 0.0577 0.000571
324 FHREFIIANTHZE u;(CO)
’ (3520.30) mL, K 4.645 0.0157
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1,(CO) = COxu,, (CO)

=C0x \/uf (CO) +1,* (N) +uu3,2(CO) +1,,* (CO) +u5,* (CO)
=0.3164

34 RAMEE

4

=2,
U=ku.=0.6329

WO’

R =102 mg/
: CO=(10.2%0.7) mg/
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