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ABSTRACT

In motorcycle engines, according with increase in
size of the cylinder bore, backfires might become issues.
Up to now, it had been thought that the backfire is
caused by the extra ignition in top dead center at overlap
and the high temperature exhaust gas which flows
backward into combustion chamber when overlapping
during exhaust stroke. The pressure measurements inside
the combustion chamber, the inlet port and the exhaust
port, and the observation inside the combustion chamber
by the high speed CCD camera were conducted and it
was found that a slow burning cycle which is
continuously burning during exhaust stroke exists.
Further, it was confirmed that the fresh air-fuel mixture
at coming intake stroke ignited by the extremely slow
burning generates the backfire. This paper describes the
considerations of some factors which influence the
extremely slow burning cycle.
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Table 1 Major specification of test engine A
Engine type 4-stroke V-90° twin cylinder
Cooling type Liquid-cooled
Bore x stroke 98 x 66
Compression ratio 9.4
Valve train DOHC 4-valve
Maximum power (kW/r/min) 77.3/9000
Maximum torque (Nm/r/min) 93.1/7000
Ignition timing 15° (BTDC)
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Fig.1 Backfire test device
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Table 2 Operation conditions

Item Operation conditions

Engine speed of

operation start (r/min) 1300, 1500, 1700, 2000, 2400

Throttle opening (%) | 5, 10, 15, 18, 20, 22, 30

0.14,0.17,0.18, 0.20

Operation time (sec)

0420



gboobooooobooboboobooogon

0 0 O O Fig.4M

obmooooboboooboobbooobooboboooobo

gboboboboboboboboboboban
0000000000000 Fig 5™
gbobobobooboooooooboooboooboooban
0000000000 O00DoOo0oooOO 1500r/min0 O
gbobob 20000 ol7rsecOdbobooooonog

N
o

Throttle opening : 23%
T1:0.17sec

16

12

Backfire generation frequency (%)

0
1000 1400 1800 2200 2600 3000

Engine speed of beginning of opening throttle valve (r/min)

Fig.3 Backfire generation map
(Changing engine speed)

N
o

-
[e2)

-
N

©

IN

T1:0.17sec

Backfire generation frequency (%)

o

o

10 20 30 40
Throttle opening (%)

Fig.4 Backfire generation map (Changing 6 th)

20

16

12

Engine Speed :1500r/min |
Throttle opening : 17.5%

Backfire generation frequency (%)

0.12 0.17 0.22
Throttle opening time (sec)

Fig.5 Backfire generation map (Changing T1)

gbooboooboobooooobooboboooooo
1200r/min OO0 000000 1500r/min 0000000
goooobooboooooooboooooooboobooooo
gbobiwsgboooooooboobobobooooog
gboboooobooboboboooon

3.gboboboooboooonboong

gobobobobobooboobooooooooooo
OOO0OO0Fg600000000000O0OOODOODOOOO
ogboboobooooooobobobobobobooog
gboboobooooobooboobooboboboboonoog
oboboobooooooobobobobobobooonog
gooooooooooobooboobobbbbboboooooo
boboboooboobouoboboboboooooo

18

Engine speed : 1500r/min _|
Throttle opening : 17.5%

14 - T1:0.17sec —
Inlet distance

-~

Frequency (%)

o N B OO 0O O N

650 600 550 500 450 400 350 300 250 200 150 100 50
Crank angle BTDC (deg)
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Fig.8 Pressure of each part when usual slow burning
and misfiring cycle is generated
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90.2

Note: Figures in the photos show the crank angle(deg).

Fig.13 Photographs of burning in cylinder
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Table 3 Major specification of test engine B

Engine type 4-stroke single cylinder
Cooling type Air-cooled

Bore x stroke 100 x 82
Compression ratio 8.3

Valve train SOHC 4-valve
Maximum power (kW/r/min) 28.1/5750
Maximum torque (Nm/r/min) 52.3 /4500
Ignition timing 8° (BTDC)

O Engine:A
A Engine'B

Backfire generation frequency (%)

Engine speed (r/min) | 1500 | 1500
Throttle opening (%) | 17.5 16
T1 (sec) 0.17 | 0.16

10 20 30 40
Extremely slow burning cycle generation
frequency (%)

Fig.15 Relation between extremely slow burning
cycle and backfire by different test engine

62.000000000000O0O00OO0O0O

goooooboobbobooooooooooooooboo
gbobooboooobooobooooboboboboog
gbobogooooooooboobooboboboboooog
OOOFigl6e 00000000 O0OOOOOOOOOOOO
gbobogooooooooboobooboboboboooog
gboboobooooboooboobooboboboboonoo
gobooobooooooboooboobooboobogoo

g 470



Honda R&D Technical Review

Vol.13 No.1 (April 2001)

Engine speed : 1500r/min
Throttle opening : 17.5% |-
- [T1:0.17sec

-
o

o)

[<2)

Backfire generation frequency (%)

0 10 20 30 40
Extremely slow burning cycle generation
frequency (%)

Fig.16 Factor in an extremely slow burning cycle
which influences
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