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Online Measurement Method of Diesel Engine Power Based on Torque Model
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(1. College of Mechanical and Electrical Engineering, Hunan Agricultural University, Changsha 410128, China
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Abstract; The output power of diesel engine is one of its important performances. For the individual
components of an engine, the accurate output power can be measured through the dynamometer.
However, it is not easy to accurately measure the output power of the diesel engine during tractor
ploughing. Based on the torque model of the diesel fuel control strategy, the output power of the diesel
engine was measured online during the Lovol tractor ploughing process with the theoretical speed of
5.7 km/h and 8.9 km/h. The indicated power of the torque model was compared with that of the
combustion analyzer. The test results showed that when the tractor’s ploughing speed was relatively
stable, the error of the average value of the indicated power was 2.99% , but the instantaneous value
became distorted seriously. It was found that the changes in the fuel injection amount and the injection
timing are the main reasons for the large deviation in power measurement. To improve the accuracy of the
online measurement for diesel engine output power, the quantitative relationships between the fuel
injection quantity, fuel injection time and torque under 12 typical working conditions were obtained by
using the GT —Power model. Then, the correction coefficients of fuel injection quantity and fuel injection
time were used to optimize the original measurement method. The optimized results showed that under the
stable operation, the average measurement error of diesel engine output power is 0.88% , and the
instantaneous value’s error was reduced significantly. It can be learned that optimizing the fuel injection
strategy of the diesel engine is an important way to improve the performance of the diesel engine during
tractor ploughing.
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Fig.1 Schematic of torque model method
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Tab.1 Specification of Lovol tractor
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Tab.2 Main equipment and parameters in test
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Fig.3 Parameters of tractor under field operating conditions

120 120 150
—— 5.7 km/h ——5.7 km/h
100} — 8.9 km/h _ 100} _ 120 —8.9km/h
= =
=~ 80 < 80¢ <
B ¥ > 90
< £ oof ¥ ]
w 60 = N
# = 260
= a0l s 40t — 57 ke &
SpL = 20 — 8.9 km/h 30 ‘
L 1 1 1 1 L 1 1 1 ] e 1 AM!.‘,_M..
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 S0
P /s i) /s ) /s

(a) FEFEAETATR A R

(b) BERERETITL KR 7R D5

(e) R HHE 7R T

B4 i B HLBE AR I AR S B R AN 7R T R

Fig.4 Diesel engine power of tractor during ploughing
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Tab.3 Statistics for tractor working parameters
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Fig.5 Performance of diesel engine
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L1314 &/ kW

(remin~") 25% i 50% ffr 75% fifa 100% i fif
1 400 19.5 39.0 58.5 78.0
1 800 24.8 49.5 74.3 99.0
2200 25.5 51.0 76.5 102.0

B 6a FIE 6b 73 31| J2 25 49K L RIS ] 220 %) 5 J
(R HLAE o pl Pl R, 2 AR R R /S, Mo
T 220 4 318 BB iy 420 i/ JirASE TR WG iy s 220 %
R

HT I 6 R AT, 2 S AL 1 8 i e Rk 22 A
[l R 22 R e 9 1 20 T AL A S A i, AR 3C
PR BT TOURHE T 550G TOUF SR T L (i
FE AW B IE R o, AN
(8)

Ta SR A8 IE 28 KR 5Tl B A2 10 R A8
PR, W53 2 Al R B8 B TE R BOH K, Jst iR T 00
BIERKSE T 1, X 0w 22 LR 0, P& 1Y %

_T
“=7

£
800 i , = 5
= T2 + T3 o T4 x5
A T6 = TH7 T8 TH9
600 F o TH10 o TH1L s TH12 xTH13
= XXXXXXXXXXXXXX
;é .x;«xxixx\x>f/v><:<,;><>/; *
Z 400k X X X X O X3 g
ji=1] [ ]
T ortiinananiiiiiliitue.,
200§ sssteetteeeeeas,y, 07
AA AR A A h AR gy,
-30 -25 20 -15 -10 -5 0 5 10

I 220/ ()
(b)) Mgl %]

PR 6 Gt SR s o Sl AL 2 4 119 5 T

Fig. 6

Influence of injection strategy on torque of diesel engine
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Fig. 8 Schematic of the modified torque model method
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Fig. 10  Power of diesel engine
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