WL A FRFIR.H 29 55 6 $1.2017 £ 12 A
Journal of Zhejiang University of Science and Technology

Vol. 29 No. 6, Dec. 2017

doi: 10.3969/j. issn. 1671-8798. 2017. 06. 011

EF DOAS K#L3h & NO HE A6 il £ 4 & 3t

B AR AT B, T 4ED
CHTVLRHE 2B a. HLIE 584 T8 % Bes b. A3k 58S T RSB . bt M 310023)

1 ¢ JET 450 25 4 WG 1S (differential optical absorption spectroscopy, DOAS)# A , 5] A f /s — 3 15 52 3
XHHL B 4 HESK B (9 NO SRR . A DOAS & J5 20 A1 22 40 6 78 (1 R 87 & b i A4 5 s o (AR L
SREUR NO SR 3 326 6 138 e % 45 K B DAL BETT . 00 B AR R B FRIR0 NO 22 43 W0 0 13 Bl 1 B0 B2 Ak i
R RO S S 1 O T R AR LR T R T 2 G O R S NO SRR FR 43 B0 i 45 R 09 Sl £ AR
£, BB 54y M R AE R W IR A 7 o NO AR A B A3 B0 Bk B T 00 1k i R L 4R TR T o
PR RN E M PR B A S B v A

KR« HIN2EAOETE s — A EUR I AL B 7R R AR I 5 A I B e e

hE 4 %S X831;TK411. 5 XEAREM: A MEHS: 1671-8798(2017)06-0464-06

Study on the optimal design of vehicle NO

emission detection based on DOAS
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Abstract: The detection of nitric oxide (NO) volume fraction is realized for the exhaust plume
of vehicle emissions by means of differential optical absorption spectroscopy (DOAS)
technology and the least-squares method. The spectral data of given standard NO volume
fraction were collected with the help of DOAS measuring principle and self-made experimental device of
differential optical path. Furthermore, on the basis of sampling for spectroscopic data and the
optimization theory, the change rules of differential absorbance with NO volume fraction and the
method of inversion calculation theory were obtained, and the objective function was

ascertained. In order to eliminate measurement interference, the method of polynomial fitting was
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employed to achieve non-linear compensation for measurement results of the NO volume fraction. The
experimental and analytical results show that the method proposed has practical application value for
optimizing the NO volume fraction measurement, and improving detection accuracy and stability.

Keywords: differential optical absorption spectroscopy (DOAS); nitric oxide (NO) volume

fraction gauging; vehicle exhaust gas detection; detection theory and experiments
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Fig.3 Structural composition of spectrum absorption experimental system
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Table 1 Comparison of NO volume fraction between the value gained by the experimental

inversion calculation and the true value mL e m ™’
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1 132. 34 131.31 133.42 134. 56 132.908 150
2 224. 68 223.47 225.71 226.96 225. 205 200
3 261.57 260. 59 262. 38 263.56 262.025 250
4 319. 08 318. 64 320.12 321.07 319.728 300
5 361.16 360. 27 362.27 363. 56 361. 815 350
6 374. 83 373. 65 375. 34 376.59 375.102 400
7 390. 79 389. 77 391.16 392. 83 391.138 450
8 458. 32 457.55 459. 33 460. 34 458. 885 500
9 474. 85 473. 41 475,63 476. 03 474.98 550
10 517.18 516. 09 518. 38 519. 67 517.83 600
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Relation curve of NO volume fraction

by nonlinear polynomial fitting
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Table 2 Comparison among the NO volume fraction values before and after nonlinear compensation

. L L e ) s I 0 B £ e I 0 0
FRBUNH/ (mL e m ™) 22%/%  FRBUYH/ (mL - m ) w2/ %
1 200 221.03 10.5 207.61 3.8
2 270 292.31 8.2 278.32 3.1
3 305 320. 34 5.0 297. 34 —2.5
4 341 350. 46 2.8 346. 40 1.3
5 420 384.62 8.4 417. 82 —0.5
6 498 458.51 7.9 504. 75 1.4
7 560 480. 47 14.2 580. 34 3.6
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