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Abstract

Carbon mass balance method is a new method to measure vehicle fuel consumption. In practice,
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the vehicle fuel consumption detector with carbon mass balance method needs to be calibrated as
a standard measuring instrument. Using the law of conservation of mass that the sum of carbon
mass in exhaust after fuel combustion is equal to the sum of carbon mass before fuel combustion,
the fuel consumption of automobile is indirectly measured. According to actual needs, developed a
carbon balance method of vehicle fuel consumption meter calibration method, based on the me-
trology research way of evaluation and uncertainty evaluation method, for the value of the carbon
gas concentration measurement device error, repeatability of carbon gas concentration mea-
surement device, the flow measurement device flow and flow measurement device of error of flow
repeatability measurement project for calibration, the calibration results and uncertainty evalua-
tion examples of typical equipment are given to ensure the accuracy and comparability of the
testing results of the automobile fuel consumption detector for carbon balance method and pro-
tect the rights and interests of consumers effectively.
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Table 1. Composition of standard gases for low, medium and high range calibration

F1 R P SEERERRESERD

RHES, KEH R R
CO (%mol/mol) 0.04 0.2 0.8
C;H; (umol/mol) 50 200 800
CO, (%Y%omol/mol) 0.4 2.0 32

T RAE AR B RIPR AR A AR AE B AR L 1 BT RE AR (EL£15%
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ERAAVR I R E RS T E . SN E SRR HE R, AR E a1, DSBS
LhrBUE . EE ERSE 3K, 3 WIEEMFEAR T 4, #3R0). RQ)HHEACRERHUE S R
HiRZ%E.

Ae :A_As (1)
Aw,z(Z—uﬁ)/As @)

A A4 ——EF AR =R H AT 18, mol/mol;
A, —— RS EARAE, mol/mol;
A, — 4% %%, mol/mol;
A, —HXNRZE, %
BRI B W 2 B U (B R 2 L R 2 HRE

Table 2. Indication error requirements of carbon gas concentration measuring device

2. SHMSHERENERETEREER

AR AHXF R ZE “Aaxf iR 2=
CcO +2% +0.02 %mol/mol
HC +3% +4 nmol/mol
CO, +2% +0.02 %mol/mol
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Figure 1. Layout of test device
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Figure 2. Schematic diagram of component gas injection test
2. BB SAIEEHRIE REE

3.1. SFREMRSINCRERREE

H AR TSI NHIRRHE AN SE BE (A, ) » T B SRR A € PEVRAE , bR v BIE A5 P 0,
PRAE IR  RAHE L Una = 1%, BEBT k=2, Fibl:

ugcy (4s) = 50 pmol/mol x 1%/2 = 0.3 umol/mol;

2L u o) (4,) = 0.0002 %mol/mol, u,, ,(4,) = 0.002 %mol/mol.

3.2. WA BREEMESIINNFEFTHER

I A RARUEATE EVEE u(4,) « K ERTAARHEY) BB A S, Fonfafeg)s, EENE
10 2, 73 NS, TS bRAE R 22, T SEprRAEI S rp, B R 3 IR, L

Uiey (4) =1 pmol/mol/+/3 = 0.6 pmol/mol ;

AL u(co) (41) = 0.0005 %mol/mol, ., ) (4) = 0.006 %mol/mol.
3.3. HMEER(FHN) SIAIRERTRERE

AL S BEH (o HE D) SN IR EATE L u(4,), FH B bR HEAHIE EPFE . WX 81 HC 73
JE{E N 1 pmol/mol, 55 /% 0.5 umol/mol, Z335150 4, A :

Uy (4,)=0.5 umol/mol/+/3 = 0.3 umol/mol ;

[ 2 oy (42) = 0.0003 %mol/mol, Uico,) (4,) =0.0003 %mol/mol.

34. BRFFETRERE
Uey (A)=0.37 +0.6” +0.3* =0.7 pmol/mol;

[F] 3, M(CO)(A):O.OOO6 %mol/mol, ”(coz)(A):O'OO6 %mol/mol.
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