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Pollution real-time mass measurement method for vehicle emission test
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Abstract: Aiming at exhaust pollution instantaneous mass not been directly measured by direct sampling measurement system in vehicle de-
velopment emission test, SAO and trace CO, analyzer were developed. SAO was used to real time measure dilution air flow rate. Through
CVS flow rate subtracts dilution air flow rate, the vehicle exhaust gas flow rate can be calculated. Trace CO, analyzer was used to real time
measure CO, concentration of diluted gas. Through computing the dynamic ratio of CO, concentration of diluted gas with CO, concentration of
tailpipe exhaust gas, the vehicle exhaust gas flow rate also can be calculated. Then pollution instantaneous mass can be calculated through
multiplying tailpipe pollution concentration with vehicle exhaust real time volume at the same time. The emission test results indicate that the
emission measurement system which additional SAO or trace CO, analyzer can efficiently measure vehicle pollution instantaneous mass.

Key words: constant volume sampling( CVS) system; direct sample measurement; SAO method; trace CO, method
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Phase | Bagl THC/(ppmC) CO/(ppm) NOX/(ppm) CO,/(%) CH4/(ppmC) NM-HC/(WRF) HC +NOX PART/(#) FE/(1/100 km)

Range 24.0 50.0 20.0 1.00 10.0
Sample 7.411 23.523 2.533 0.4897 2.464
Range 24.0 50 20.0 1.00 10.0
Ambient 3.404 1.029 0.016 0.0487 2.046
Net Conc. 4.133 22.532 2.517 0.4428 0.493 3.6393
Modal Corr. 0.027 6 0.2912 0.042 4 92.216 5 0.000 0 0.027 6
Grams/ph 0.3393 3.7207 0.6354 1151.798 0 0.0430 0.3020 0.9747 1.194e+12 12.206 3
Grams/km 0.0839 0.9207 0.1572 285.001 0 0.0107 0.0747 0.2412  2.954e +11

Phase 2 Bag2 THC/(ppmC) CO/(ppm) NOX/(ppm) CO,/(% ) CH4/(ppmC) NM-HC/(WRF) HC +NOX PART/(#) FE/(1/100 km)

Range 24.0 50.0 20.0 1.00 10.0
Sample 3.870 3.405 0.504 0.7673 2.398
Range 24.0 50 20.0 1.00 10.0
Ambient 3.367 0.952 0.016 0.048 8 2.043
Net Conc. 0.695 2.508 0.489 0.7213 0.473 0.2224
Modal Corr. 0.001 8 0.0059 0.005 1 50.075 3 0.0000 0.001 8
Grams/ph 0.0287 0.2012 0.063 9 933.194 6 0.0211 0.0104 0.0926 2.892e+11 5.7251
Grams/km 0.004 1 0.0290 0.009 2 134.417 4 0.0030 0.0015 0.0133 4.165e +10
Test Summary THC CO NOX CO, CH4 NM-HC(WRF) HC+NOX PART(#) FE(1/100 km)
Total
T. Grams 0.3679 3.9219 0.699 4 2084.9927 0.064 2 0.3125 1.0673 1.483e+12 8.109 8
Grams/km 0.0335 0.3571 0.063 7 189.8227 0.005 8 0.028 4 0.0972 1.350e +11
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