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Development of a 1.7L CNG Engine for the 2001 Civic GX
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ABSTRACT

Honda has upgraded the natural gas Civic GX, which
has been in production since 1998, with a newly
developed CNG engine for the 2001 model. Based on
the gasoline engine in the 2001 model Civic, this CNG
engine was given larger displacement and an improved
air intake system for better torque at low to medium
speeds. A layout that integrates the air intake system
and the CNG regulator was adopted to make the power
plant more compact. The new Civic GX is the world’s
first vehicle to be certified as an AT P-ZEV by the
CARB. In order to satisfy the AT P-ZEV requirements,
the vehicle was given the capability for quick light-off
of the catalyst from a cold start, high-precision air-fuel
ratio control, and reduced exhaust emissions. It has
qualified for Japan ULEV status. This model also
achieved a 7% improvement in city driving fuel
economy over the 1998 model by changing the
transmission that is paired with the CNG engine from a
4AT to a CVT.
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Table 1 Engine specifications
Engine code D17A
Cylinder configuration In-line 4-cylinder
Bore x stroke (mm) 75.0 x94.4
Displacement (cm?®) 1668
Compression ratio 12.5:1
Valve train SOHC
Number of valves 4 per cylinder
Valve diameter (mm) In. 30
Ex. 26
Fuel supply system Multi-point injection
Ignition system Programmed ignition
(Plug hole coil)
Max. power (KW/rpm) 74 /6100
Max. torque (N-m/rpm) 132/4000
80
60 140
[
§_ 40 120 ‘13-’_
= L2
2 5
> o
o 5
O
20 100
— 1998 model
w2001 model
0 ‘ ‘ ‘ ‘ ‘

2

Fig

3 4 5 6
Engine speed ( x 10 rpm)

. 1 Engine performance

Air cleaner case

Intake manifold

CNG injector

Low pressure fuel filter

Under-floor TWC

Fig. 2 2001 model CNG engine
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Fig. 3 Overview of Civic GX CNG fuel supply system
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—_ 4
§ —CVT
P —— 4AT
X
3 2
[0
Q.
%)
g 1
= Vehicle speed
L
0
Time 30sec.
Fig. 6 Engine speed comparison between CVT
and 4AT
800
2001 model

8 600 H—— 1998 model
g
£
2L 400
% Vehicle speed
© 200
O

) -+
Time 30sec.

Fig. 7 Catalyst temperature after engine start
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Table 2 USA emission values (in-house test result)

co | NMOG | NOx Hﬁgfw
P-ZEV standard 1.0 0.01 0.02 0.03
Achieved Value 0.088 0.001 0.008 0.011
(g/mile)

Table 3 Japan 10-15 mode emission values

(6]0) THC NMHC NOx

2001 Civic GX 0.06 0.01 0.01 0.01

J-ULEV standard 0.67 0.02 - 0.02

CNG standard 0.67 0.04 0.03 0.04
(g/km)

Table 4 Japan 11-mode emission values

(6]0) THC NMHC NOx
2001 Civic GX 0.3 0.4 0.1 0.1
J-ULEV standard 19.0 0.55 - 0.35
CNG standard 19.0 1.10 0.88 0.70

(g/test)

0 530



Honda R&D Technical Review

Vol.14 No.1 (April 2002)

gooogoo

51. 000000000000

gboboobobooooooooboooooooooon
ooooooooMmbOCO " OoOoOO0OO00OOOoooOOO
gbooboooooooboobobobobobooooon
ooboooooboooboooiesudumiieLmog
gboobooooooobooboboboboboooboooo
gbobooooobooo

5.2. CVT

gboboboboboobobo evrooogoooo
gbobooooooobobobobobobooboooo
O0Fig. 1200000000 ATOOODOOOOOOO
gobooooobooobooooooooooogcevr
gooobooobooobooboobooboooboooobooooboooon
gbobooooooobobobobobobooboooo
goboboboocevroooooooobobooboooboo
goooogoocecvrooooooooooooooog
gbmoboobobmobobobobooboooooo
gboboooooooboboboboboobooboooo
gboboooooboobobobobooboooooboooo
goooano

4

g_ — 4AT

?:_’ 3 e C\/ T

X

3 2

[0

Q.

%)

g 1

2 vehicle

w 0 speed

<+

Time 30sec.

Fig. 12 Engine speed comparison between CVT
and 4AT

Table 5 USA fuel economy (Label FE)

City Highway
2001 model 30 34
1998 model 28 34
(mile/GGE)

Table 6 Japan 10-15 mode fuel economy

10-15 mode
2001 model 18.8
1998 model 17.0
(km/Nm?)
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Fig. 13 Emission test results for 1998 Civic GX
obtained on market
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