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Abstract: In order to reduce the number of experiments and find the best parameter matching, this study
employed an orthogonal experimental design method, four levels for each of the four parameters, including
isoamyl alcohol mixing ratio, injection advance angle, intake temperature, and scavenging air pressure, were se-
lected for simulation tests. The NO mass fraction and indicated power were used as the evaluation indexes of
the test, and the orthogonal design was carried out to seek the optimal parameter combinations by using data ex-
treme variance analysis. The results showed that the isoamyl alcohol mixing ratio was 40% , fuel injection ad-
vance angle was 22. 6°, intake temperature was 315. 15 K, and scavenging air pressure was 0. 233 MPa. With
this parameter combination, the following results were obtained: NO mass fraction was 0. 011 02% , and indica-
ted power was 52. 10 kW. So higher isoamyl alcohol mixing ratio could be achieved with less power loss.
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Fig.2 Eighth grid model of diesel engine Fig.3 Experimental and simulation values of
combustion chamber cylinder pressure and heat release rate

TERLRME 7T, D BAEAE I R AT ) 5 H IR 25 e K, I2EM 0. 15 MPa, R2EH 1.64% ;
FERTHRGR ML T, D EEAESE —(E L 5 mE Rk, WMZEHR0.503 1 J/(°), REHO0.77% ., 2
SRR IR 2EI97E 5% LA, BT LM BB S SE 50 BB S AR —2, rTF TR 2emifi B 5,

2 ETEXIWETHLERMIN S SHEMAMK

Kl 4 IEE S ikt 2 S80I R B, R R AR S A bR, IR R RUKE
B, WEAEMIERSR, DT ERE A Ak B,
2.1 IEXEEKER

SCE IR BRI WOARET A . AR . AR 4 AEER, BAOBEERIN 4 UK,
DA A iU NO T i 0 BORER s DRV IR Fabs, TE2 Um0 T T IEAC L, IES R ZR K
FUFE 2 R,
2.2 EXKIEFRIEIT

ALK A 4 R 4 K, L AIERS R, IECSRE L RN 3 i,

http : /xuebaobangong. jmu. edu. ecn/zkb



453 4 BroU, S5 MEATSUREISEIBLZ 2 8 AL T S 2B - 241 -

Wt 52 8 H 1
i 5 A I 28 ik

W E A A
T A

®2 EXEHRKER
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1 0 6.6 31515  0.173
2 30 8.6 3515  0.193
3 35 20,6  335.15  0.213
4 40 2.6 34515  0.233
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Fig.4 Orthogonal experimental design multi-parameter
matching optimization flowchart
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Tab.3 Orthogonal experiment results

S ) RIREEBIR L/ % BHRMIERIMA/(°) #RIRE/K HRIES/MPa NO REDE/ % FAEFERIIER/KW

1 0 16.6 315.15 0.173 0.013 80 52.93
2 0 18.6 325.15 0.193 0.014 19 53.96
3 0 20. 6 335.15 0.213 0.014 02 55.10
4 0 22.6 345. 15 0.233 0.013 95 56. 28
5 30 16.6 335.15 0.193 0. 008 99 48.51
6 30 18.6 345. 15 0.173 0.008 15 46. 25
7 30 20.6 315. 15 0.233 0.011 94 53.33
8 30 22.6 325. 15 0.213 0.010 51 52. 06
9 35 16. 6 345. 15 0.213 0. 007 20 48. 82
10 35 18.6 335.15 0.233 0.008 41 51.09
11 35 20.6 325.15 0.173 0.010 16 47.51
12 35 22.6 315. 15 0.193 0.010 95 50.76
13 40 16. 6 325. 15 0.233 0. 009 41 50. 31
14 40 18.6 315. 15 0.213 0.010 92 50. 20
15 40 20.6 345.15 0.193 0. 007 20 47. 46
16 40 22.6 335.15 0.173 0. 007 85 46.78
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Tab.4 Extreme variance analysis of NO mass fraction as an evaluation indicator generation
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A B C D
k, 0.013 99 0.009 85 0.011 90 0. 009 99
ky 0. 009 90 0.010 42 0.011 07 0.010 33
ky 0.009 18 0.010 83 0. 009 82 0.010 66
k, 0. 008 85 0.010 82 0.009 13 0.010 93
R 5.15 0.98 2.78 0.94
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Fig.5 NO mass fraction trend chart
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Tab.5 Extreme variance analysis of indicating power as an evaluation indicator generation
7 kW
2 HRARIH
A B C D

k, 54.57 50. 14 51.81 48.37

k, 50. 04 50. 38 50. 96 50.17

ks 49.55 50. 85 50. 37 51.55

k, 48. 69 51.47 49.70 52.75

R 5. 88 1.33 2.10 4.39

FRHE ADCB
58 58 1 58 -~ 58
56 | 56 56 | 56|
e
54 54 54 54
= 2 = 2| = |

50 | 50 + 50 50
48 + 48 48 | 48|
46 . - : 46 : 1 6 . . d 46

0 30 35 40 16.6 18.6 20.6 22.6 315.15325.15335.15 345.15 0.173 0.193 0.213 0.233

®l% s I B AT A/ (°) T/K p/MPa
a)Bi b)) W 3 5 i £ o) AR B HHEIET
E6 ETMEHBE
Fig.6 Indicator power trend chart
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Tab. 6 Extreme variance analysis of NO mass fraction and indicated power as evaluation indicators generation
NO it 7340/ % FFTIRR I/ kW
FSES

A B C D A B C D
| 0.013 99 0. 009 85 0.011 90 0. 009 99 54.57 50. 14 51. 81 48. 37
k, 0. 009 90 0.010 42 0.011 07 0.010 33 50. 04 50. 38 50. 96 50. 17
ky 0.009 18 0.010 83 0. 009 82 0.010 66 49.55 50. 85 50. 37 51.55
k, 0. 008 85 0.010 82 0.009 13 0.010 93 48. 69 51.47 49.70 52.75
R 5.15 0.98 2.78 0.94 5.88 1.33 2.10 4.39
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Tab.7 Comparison of optimization schemes

. SREBIRL WA HRIRE HAKEN NO o4t PRETFERII%
/% /(°) /K /MPa /% /kW
SRS R 0 18.6 335.15 0.193 0.012 67 52.97
W25 T (558 40 22.6 315.15 0.233 0.011 02 52.10
B 40 16.6 345.15 0.173 0. 007 06 44. 48
(NO JR 450 ' ' ' ’ '
W2 53 Hr
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