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ABSTRACT

Honda has developed a compressed natural gas-
powered “Civic GX”.

In order to optimize the engine for natural gas,
the high compression ratio, VTEC technology and
high strength engine components are employed.
Engine durability is substantially improved by
developing new materials for the valve and valve
seat. A sequential multi-point manifold gaseous
injection system and the integrated 2-stage pressure
regulator provide precise air-fuel control. Coupled
with 600 cell dual catalysts bring extremely low
emission capabilities. An all composite CNG tank
reduces the weight of vehicle and extends the driving
range.

A CNG tank and its associated fuel lines are
assembled in a rigid frame. This module assembly
create the ease of installation and the protection of
essential CNG components from a rear end collision.
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Fig.1 Overview of CIVIC GX
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Table 1 Main vehicle specifications
CNG Gasoline
Curb weight (kg) 1179 1113
Length (mm) 4450 «
Width (mm) 1700 «
Height (mm) 1390 <«
Passengers 4 5
Tire size P185/65R14 | P175/70R14
Fuel tank volume L) 120 45
(equivalent of gasoline) 36.3/32.6 -
Charging pressure (psig) | 3600/3000 -
(MPa) | 24.8/20.8

3. BRMERSR

SVFRA YAV ay (MPD) VAT LI,
SUABARHC B ORI LR R ENT VS, HY
VAT RITEHARNE TT0BOREZHER L.
HEANOREEITS T LD CNGA > Y x 7 ZITIFER
ENB, ThDZ, A1 VY7 ZIEWEHERTHOM
TEN IR DR, SRR B THERICH R L T
REFENTWVS, Fig.2IZ CNG A V¥ 1 7 Z DWWl & 71
T MALEZHELR UIEEE 2RI T 728, F8——
FESN=ZX b ISDT SV VY IO T BNz, &
Too TOCNGA V¥ = 7 ZITIZHAOE 2= v kA
HAENTHBO, AV 7 2DEERZRD DD,
ERE—7 5=V RlHZ 7> T3,

Table 2ICCNG A >V = 7 Z e —f{INIRAV U A
T r 7 ZDFHICLE ., Fig.3IC CNG A Y = 7 2D
BRMEAERT, TOCNG A VY7 2OLRRRR
177.7LImin TH %, V=7 7u—L > (LFR) 13.0
ICEELTEY., —RNBAV ) AV 7 ZDNZ
2% FEEDEEN T, TDOCNGA >V = 7 ZWBHV I VT
VYU ER=RAZ LECNGLY VY DRKITHE L 5 %
TEERLTVD, TOCNG A VY 7 ZOMMANE
Fig. ISR L AT X M HOWEZ#IE+ 4 %LINTH
D, MEIFIFEILZEL TS ERETTENTES,

Fig IR —BREN L F 2 L— X OHEE R, T
OO THPI—BEEDOEN L FaL—2%, NP
HOFEHLFal—2%RT, INSFENLFal—4
BB K UCHAF e oy E—RicERbEh
T3, Fig.6 FIo R LFaL—2DETE> P&
T a—TI)VFUNUSAL T EOHAEE LY (Fig.1)

Table 2 Comparison between injector
specifications for CNG and gasoline

CNG Gasoline
Static flow (L/min) 177.7 0.23
Linear flow range 13.0 18.00
Weight (9) 120.0 82.5
Pressure of fuel (kPa) 275.0 245.0
Driver Current peak| Saturated
hold type type
®10.4mm

80

70

60 |

30

Flow rate (cc/st)

20

10

50 |

40

0

P 14mm

3

Return
spring

Rubber
stopper

Plunger

Coll

Rubber
seat

Orifice

Fig.2 Sectional view of CNG injector
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Fig.3 Flow rate of CNG injector
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Fig.4 Durability of CNG injector
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Fig.5 Structure of 2-stage pressure regulator
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Fig.6 Schematic diagram of 2-stage pressure
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Fig.8 Internal shut-off solenoid valve
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Table 3 Comparison between engine

specifications of CNG and gasoline

CNG Gasoline
Bore X Stroke (mm)| ¢ 75 X 90 “—
Displacement (cc) 1590 <«
Compression ratio 12.5 9.3
Combustion chamber Pentroof 4valves «
Spark plug (NGK) PFR7G ZFR5F11
EGR system applicable | non applicable
Valve train SOHC-VTEC SOHC
Fuel supply MPI MPI
Catalytic converter C/C:1.20L C/C:1.0L
+
U/F:1.24L
(Pt/Pd/Rh) | (Pt/Pd/Rh)
Output power (kW) | 81.0/6500rpm | 78.0/6000rpm
Torque (N m) | 130/5500rpm | 141/4500rpm
Valve train || Fuel temperature || Fuel delivery
(VTEC) sensor pipe

gasket

Fig.9 CIVIC CNG engine
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Fig.10 Comparison between volumetric efficiency
of CNG and gasoline
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Fig.11 Comparison between output power
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Table 4 Comparison between vehicle performance

of CNG and gasoline

Table 5 Fuel economy (LA-4 mode)

(g/mile)
CNG Gasoline
City 31 32
Fuel economy
(mile/eq.gal) HWY 44 46
Comb. 35.8 37.5

Table 6 Exhaust emissions under durability

running (LA-4 mode)

CNG Gasoline
0-400m Acceleration(sec) 18.89 18.10
0-100km/h (sec) 13.00 11.30
80-120km/h (sec) 10.00 9.4
Max. Speed (km/h) 172 177
Driving range (km) | 552/496 717
Charging pressure (MPa)| 24.8/20.8 -
(psig) | 3600/3000
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CNG cylinder module

8. ¥&&

(1) CNG VYV VI KEAADEMZAEMNT & 5 Il
BENAR=ZAAVY VIV e EEREDT Y
VUMREMME S Nz, X AR K OEENEE
NR=AHGV VLIV LNV ER LTz,

(2) BEA—)VaVRYY FCNG X 7 DRI X
D AR=ZAHVY VEEFEFED RFANEY T4
Bon, fikiEEkld FeEE ) 24.8MPa (3600psig) T
N—=ZHV ) VHD 8% & 75> Fzs

(3) YEvw IGXIFULEVEHEEIHE LS BHe1Z2 AL
THD., CO HHHBEIEN—AAVY VHED 23%
K C &R TN,

(4) FI U7 N—LHNDREECNG % > 7 Z DD
e — I —DDEY a—LEBKT S LI
o T, BHFHAENNTL T A > THKIC TR
U, XeAHGOHZEZEREEEAICE RIS LT,

CNG Cylinder

Vent
tube

Covers of fuel lines
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