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Development of higher-mileage car — engine system —

Daizo YAMAGUCHI', Ryota TOTTORI ", Ryoya KUWAHARA™", Haruki OKADA™, Yuki ISHIKAWA ™,

Yutaka MIATARI"™, Yui UETSUKI™", Miho KAWAHARA"™, Junji KAWAMURA"™,
Tetsushi NAKASHIMA ™, Fumihiro SAEKI™

An internal combustion engine vehicle which has been invented for 120 years is absolutely imperative for our life. Green
action and resource-saving are the key technologies for automobile engineering. Hybrid car, hybrid electric vehicle, electric
vehicle, and clean diesel have been developed. New diesel and petrol cars and vans will be banned in the UK from 2040 in
a bid to address air pollution, the government has announced in July 2017. However, an internal combustion engine vehicle
will maintain holding a key position at least 20 years. The competition for gasoline mileage “Honda eco-mileage challenge”

is held since 1981. Here we show the newly developed experimental production vehicle. Gasoline mileage has been

optimized by response surface methodology.
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Response surface methodology
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Expe No. [msec] [mm] [mm] X4 X2 X3 [km/L]
1 10 150 920 0 208.3
2 10 150 920 0 196.8
3 150 1380 - 0 + 155.1
4 150 460 - 0 - 159.5
5 15 150 460 + 0 - 180.0
6 10 250 1380 0 + + 137.4
7 15 150 1380 + 0 + 128.5
8 10 150 920 0 0 0 196.7
9 10 250 460 0 + - 184.0
10 15 250 920 + + 0 163.9
11 5 250 920 - + 0 136.6
12 10 50 460 0 - - 243.6
13 10 150 920 0 0 0 209.0
14 10 150 920 0 0 0 197.8
15 10 50 1380 0 - + 244.6
16 5 50 920 - - 0 191.3
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regression coefficient” B p-value”

liner B (TE 51 RS) -1.27353 0.0146*
liner B> (RRER) -0.87392 0.0365*
liner B HRER) -0.38648 0.0783
interaction B2 (BEFHEE x RRER) 0.01128 0.9662
interaction B3 (BE5EE x IRER) -0.30107 0.1248
interaction Bos (BRER x IRER) -0.21515 0.1215
quadratic B (EH R x EERR) -1.52985 0.0027**
quadratic B (ERER x BRER) 0.28244 0.1775
quadratic B3 HIRER x IRER) -0.15303 0.2017
coefficient of determination R? of the modela 0.9430
p-value” 0.0043**

@ See the equation (1) in experimental section 2.2.

® Observed significance level of the test; significance levels of 5% (*), 1% (**) in two-side £ test.
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