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Development of an ECU Integrated Throttle Body System Module for Compact Fuel Injection
System Used in Small Motorcycles and Scooters
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Recently, concerns about environmental conservation
have been growing, and reducing the exhaust emission
and enhancing the fuel economy are being major subjects
for small motorcycles. Therefore, electronic control fuel
injection systems, which can finely control an air-fuel
ratio, have been employing. This time, the ECU
integrated throttle body system for the electronic control
fuel injection system, which is compact and low-cost, for
a small displacement engine was developed. Features of
this system are to combine two modules. The modules
are throttle body module with several bore sizes in series
and ECU module with electronic control unit, sensors,
and idling-air-control device. As a result, the complex
wiring and piping were minimized, the miniaturization
was achieved, and the system with generality that
enables to install to the single cylinder engine from
50cm?® to 250cm?® was achieved.
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Table 1 Current emission limits for motorcycles
co HC NOx
(g/km) (g/km) (g/km)
Euro-3(<150cm?3) 2.0 0.8 0.15
Thailand Level 5 35 1.8
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Fig. 1 VFRB8O0O0FI system

Table 2 Test engine specitications

ltems Spesifications
Bore x stroke (mm) 52.4 x 57.8
Displacement (cm3) 124.6
Compression ratio 11.0
Valve system OHC 2 valves
Max power (KW/r/min) 9.66/9000
Max torque (Nm/r/min) 11.4/7500
—| Device body

—| Throttle position sensor|

—| Intake air temperature sensor |

—| Intake pressure sensor|

ECU module —! Idle air control device|
ECU circuit board
Throttle body

Fig. 2 ECU module components
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Device body
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ECU module
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Fig. 3 ECU integrated throttle body system module

gbobobobobooboooobooobobobobo
ECU OO0OOOOO Fig.3 000OO0OOOOOODODOOO
O00O0Fg.4000000000000O0DDOODOOO
gboboboboobooooooooobobobonbo
ooooodb ecu 0oooobooOoooboooooboo
gbobobobobooooooooobobobobo
oooooooooooobboOoecuOOOOOODOO
gboobmoooooobooooooom Ecu 0ooQ
gboboboboboooboooobooobobobobo
gbo0oO0Ob0ECU ODODODOOOOODDOODOODO
gooobobooooooboooooooooobooooog
gboboboboboooboooobooboboboobo
gboboooooboboboooboooon

0840



gbobooooooobobobobb ecu bob0obOOobDOobOobOOobOO0ObOOoobOOoDbDOoDbOo

Idle-air passage 6@

/

1 Sealing-rubber groove

Fig. 4 Throttle body module fitting plane

41.0000000
goooooobooooboooobooooboooono
O000000000ODOOCOCO0O0O0Fg. 5000000
ooooo
gb@mooomTaldOOO0OOO0OO0OOOOOODOODOD
gjdododdododoooooooooobooooboooo
gboobooboobooboobooboobooboooooon
goboooooo0ooooog ecu ogooOog
gbobobooooooboobobooboon
O0@MoooooooO00OoO0mTPSFig.6 OOOO

gbobooobooboboooboobobooboobooboo

gboboboboboboooobooooooooo
gobobooboobobooooooooooooon
gbobobobobooboobgobooboooobogn
gjdododooooooooooooooooo
TPS OOOOOOOODOOOOOOOODODOO
gbobobooooooboobooboooo
Oomoom@pbmOooiECUODOOOOOOOOOOO
goboboobooboboooooooooooooo
gbobobooobooboobooboboboooo

Idle air control device
ECU circuit board

Pb sensor

i@‘i
)
4

Throttle position sensor Ta sensor

Device body

Fig. 5 ECU module components

Throttle valve shaft

Throttle position
sensor

/

f—--..q::;/
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