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Research on the economy and power of explosion-
proof rubber wheeler diesel engine

REN Fei', YAN Zheng’

(1.CHN Energy Shendong Coal Group, Shenmu 719315, Shaanxi, China;
2.School of Machinery, Jinzhong College, Jinzhong 030619, Shanxi, China)

Abstract: The fuel consumption meter measurement method and bench test are generally used to
analyze the economy and power performance of vehicles, but the two measurement methods have
high costs and complex structures. In response to this problem, back propagation (BP) neural
network and regression model were selected to calculate and predict the economy and power
performance of explosion-proof rubber tire vehicle diesel engines. Through comparison with
experiments, the accuracy of BP neural network and regression model prediction was studied. The
results show that the error between BP neural network and regression model is less than 5% when
predicting fuel consumption rate and evaluating power performance, and both can be used to predict
the economy and power performance of rubber tire vehicles.
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Tab.1 Main technical indicators of DW440

dynamometer

SR HfH
RN 5 /W =440
S R WL /(N m) =2 500
B/ (romin ™) 5 000
it/ (kg-m®) 1.8
PEF K/ (m?-h ™) 10.5
e HONURS 2 9% +0.01
I TU0RS 1 /9% <=+02

HZB200 AUJMAEAY FEH AR FEAR WL 2,

F2 HZB200ZmFEMNEZR ARIER
Tab.2 Main technical indicators of HZB200 fuel

consumption meter

ZH ¢
Tt/ (kg h™) 40~150
TG PR R TR/ C 23
ARSI/ % 60
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Fig.1 Schematic diagram of a neural network
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Tab.3 Partial measured data of fuel

consumption rate

5 9/ (r-min™) HA/(N-m)  BRIIHFER
1 1000 494.6 275.9
2 1200 648.7 256.4
3 1 400 880.1 2254
4 1 600 886.6 222.8
5 1800 1985 218.8
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FX(3)
P=452.84-0.031N, +0.149T +

8.09X10°N2-9.14xX10°T* (4)
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Tab.4 BP Network structure table
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Rz i 22 1107

UlERIES 44

E 2P0 di s BEVE A TN
-3.12/0.796 6

MARRZE o, -3.416 9/20.20

1.875 7/-0.431 5

ez -3.249 3/1.582 1/-6.309

a2 B R AU w0, 2.280 4/-0.657 2/-4.434 4

i )2 A -2.4191

x5 ZEPARE ST

Tab.5 Multiple regression model statistics

R PR R W
0.956 4.04

T PO A A5t R R o 5 DR AR SR T AR

0.976

*6 ZERERMEIRRE
Tab.6 Regression coefficients for multiple

regression models
ATHE
452.84

28 R t Sig

gy 54.351 8.3133  0.0004115

3#/(r-min™") -0.030817 0.04706 -6.5484 0.001 244

/(N -m) 0.14896  0.211 39 0.704 66 0.51248
H/(r-min™')  8.09x107°  1.23x107°  6.561 0.001 233 1
HHAE/(N-m) -9.14x107  1.40x10™" -0.653 45 0.542 32
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Fig.2 Regression model prediction results
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Fig.3 Comparison of neural network and

regression model error
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Tab.7 BP neural network errors

F3#/(r-min™) 1000 1200 1400 1600 1601 1800 2000 2201 2 400 2 601 2 602
SEHGAE 275.9 256.4 239.0 225.4 222.8 222.0 218.8 220.6 2414 258.5 250.7
BP M {E 274.47 256.54 237.29 226.65 223.13 221.55 221.55 223.94 240.89 259.65 249.58
(=] I S0 A 276.84 257.64 240.19 226.98 220.77 220.40 220.31 226.29 238.42 255.82 256.24
BPiRZ/% 0.52 0.05 0.72 0.55 0.15 0.20 1.26 1.51 0.21 0.44 0.45
[l 9152 22/% 0.34 0.48 0.50 0.70 0.91 0.72 0.69 2.58 1.23 1.04 2.21
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Tab.9 Measured data of diesel engine power
= ‘Tl =R \ N NI=S V= ’_‘?‘ I‘_j’ 1 2 3 4 5
S I LAY A% 9 FASM-5000 75 4 HES 4%
*ﬁﬁ( , Ig?ﬁ*i‘ﬁﬂ%@ 8. %‘UFH BP %HiééIX_XJ%U EAClEN 33.17 33.66 34.17 33.25 32.15
T T U1 TR0 00 4 49 5 9 A A 5 ) B o
#x10 ESHFEREIREDBIEE

THE RS CO HC NO ISR e B, 4 SCR T
S 56 T I A5 14 45 AR VR R R T 4 A 1 Bl D0 b
ELIARBE WL 9~3% 10,

£8 FASM-5000 EZH ARER
Tab.8 Main technical indicators of FASM-5000

)X 5 AR AEXT R 25/% 28 X115 25 /%
HC (0~0.2)% +3 0.000 4
co (0~10)% +3 0.02
NO (0~0.4)% +4 0.002 5
o, (0~16)% +3 0.3
0, (0~25)% +5 0.1
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Tab.10 Partial data on the concentration of

each gas in the exhaust gas

=2 Co HC NO
1 1018.11 89.1 340.52
2 1066.11 9.05 370.39
3 1158.73 9.91 332,53
4 1241.41 6.02 134.68
5 1340.87 6.94 298.76
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Tab.11 BP network structure table

KAESH HfH
LN LAY 3
Fafr 2z 3
LR B2 DT 1
2Bk LM
e R 22 1x107"
IZRIEL 50
23] R B HAE R
0.905 6/-1.127 6/-1.564 2
A S R AUE 0.830 3/-0.076 7/0.231 8
1.586 5/0.335 9/0.039 1
2 1 -2.080 7/0.133 5/-1.845 5
ot 2 3 Lh R A 0.317 9/-0.619 3/-1.068 9
i )22 (B -0.284 5
£ 13,
#12 ZutEEERE ST
Tab.12 Multiple regression model statistics
R JH%% R BR2E
0.935 0.91 1.339

#13 ZEEAKRZMHEIIRRE
Tab.13 Regression coefficients for multiple

regression models

IR OOE'S ES R2E t sig
i 51.232 1.339 19.591 4.79x107°
NO 0.023 7 0.003 3 7.185 9.48x107°
HC -0.006 2 0.008 3 -0.740 0.48
CO 8.3x107° 0.000 2 0.354 0.043
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P=51.232+0.0237xN+0.0083xC  (6)
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Fig.4 Dynamic prediction results of

a regression model
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Tab.14 BP neural network errors

SR BPHIUME  [BIABENE  BPUR2EM IR %
33.17 33.228 1 32.758 1 —-0.18 1.24
33.66 33.376 8 33.516 8 0.84 0.43
34.17 34.149 2 34.259 9 0.06 -0.26
33.25 33.114 8 33.2713 0.41 -0.06
32.15 32.3919 32.422 7 —-0.75 -0.85
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Fig.5 Neural network vs.regression model

error comparison
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