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ABSTRACT

A continuously variable transmission, or CVT, offers
high fuel economy, presumably because it can produce
a low BSFC driving condition with its continuously
variable ratio characteristics.

In this paper, it is shown that a substantial amount
of work loss is generated in the drivetrain, including the
transmission and engine accessories, from the engine to
tires. It is also shown that focusing solely on BSFC
values is not sufficient.

Based on the statement above, fuel consumption was
targeted as a new index to indicate the overall efficiency
for the engine, engine accessories and transmission.
Integration of the engine-CVT control system and new
algorithm to calculate the combinations of engine torque
and CVT ratio to minimize the overall fuel consumption
is proposed.

Furthermore, as a result of the tested vehicle that
incorporates the integrated system described above, the
system achieved an approximate 1% improvement in fuel
economy in the LA-4 mode test compared to the
conventional system and also reduced control data set up
time by the use of CAE tools and simulation.
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Mechanical element | System - control element
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Table 2 Condition of simulation

4AT
Constant-Mesh
parallel shaft type

CvT
HONDA Multi Matic

Electronic controlled
lock-up torque converter

Electronic controlled
multiple disc wet clutch

Starting
mechanism

Shift mechanism Metal V belt

4 Speed gear + wet clutch

Engine spec. L-41.6L SOHC - VTEC
Inertia weight 2750 Ibs
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Table 3 Categorization of Gf-bottom calculation

Mechanical element System - control element
BSFCfaclor | 58 charactonstc
Gf-bottom
Improvement of calculation
Psf factor -
Psf characteristic
Target traction F
Vehicle speed V Drivetrain loss t
. rivetrain loss torque -
Gf Bottom f”"‘ff
calculation
Drivetrain el Drivetrain
efficiency . _ s <o~ loss torque
Engine : Drivetrain
o loss torque Engin i
torque ot - torque CVT ratio
n=100%
R Engine BSFC
Engine . Engine charactaristic
speed / torque
I —
Gfuel \/ a—
TOP R1 LOW -
Ratio Engine speed

Fig.4 Gf-Bottom calculation
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Table 4 Measured fuel economy
Drive forc&_e curve Drive force curve (x 1.5)
(conventional)
Fuel economy 40.91 40.90
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