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Technology to Boost CVT Fuel Efficiency through Series Connection of
Mechanical and Electric Oil Pumps
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A new oil pump system that combines mechanical
and electric oil pumps has been developed in order
to optimize oil pump work under low-load driving
conditions. The use of the new system has reduced
energy loss in the oil pumps, increased CVT
transmission efficiency, and increased vehicle fuel
efficiency.

A distinctive feature of the hydraulic circuit
employed in the developed system is the positioning of
the electric oil pump downstream from the mechanical
oil pump, realizing a configuration in which it is
possible to switch between the sources of hydraulic
pressure supply to the pulleys and other parts. In
addition, the configuration helps prevent any decline in
driving performance in the event that the electric oil
pump loses function.

The rated output of the electric oil pump employed
was selected in order to realize benefits under a
variety of driving conditions, and the control applied
in the actual vehicle was optimized. As a result,
an increase of 0.71% in CVT average transmission
efficiency and an increase of 1.23% in fuel efficiency
in an actual vehicle were realized.
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Fig. 1 Breakdown of power consumed in CVT
(during operation in JC08 mode)

Oil pump work
Py
g
= Energy loss
° p
g Torque
a SO Lubrication
QA QH
< » Oil pump
-<— Necessary flow rate at Py flow rate

Flow rate [L/min]

Fig. 2 Oil pump work in CVT
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Fig. 3 Schematic image of electric oil pump operation



AR TORBEIIEREIC L 5 CVT DREE LM

Ny 2 EBIZkRI 1200, PIEEIET S P, X v %fif
Z%5.

EHIEED 728, £ 7 OP OHHEA52C, HH OP
X OB NEEFRET I TCHNT S, N4 520N
LTHEHCTWBIE, * 7 OP IMEES L2 THb, &
B OP IHMKEE A & @ES & TOXEELZITHD. 2O
DAANKY TV 2T 4k L TCOMELEDONRIT Fig. 5
TRTHE S, Fig. 212853545 OP DT 3L F—
HEDOERAHENENTNBEZ Enbr b, N MEHET
mﬁ%ﬁﬁéhé% R, QEH & TR SN 2 IR T

%, EH OP IR oz MEETH 5729, Fig. 5 D4y
@%%ﬁ?%ﬁ<@5.iof%EOPwﬁmﬁ%%L@
% IR E T ,N%anwiﬁ%nfwaPﬁwf
MERHE %520 5, Fig. 2 OubEH: 3504

%@0P1ﬁﬂ%ﬁ@%mi,xw0P®ﬁmﬁ$%%
M3 Z L3 TERWD. A H OP OB G &Ik
OWMEMEL D 5235728, £ 5 OP HifkTD7 ) &
g VRIS RIE 0.

WEROTA YAy T (LR, 1/S) FEH) OP &
KRBAFETOERIAE T B 2 FEAMERHER I A2 25
7D 72 IZFAFE L 72,

BE OP FEFEMBLMEHO N — 2 ZLE A, F20d
£ — & il A IR FE O BXBHBMAEASIZ XD, MFEIARE

| Clutch | [Drive puIIey] [ Driven puIIey]

pressure sensor
Electric
Regulator oil pump, 5Bypass valve
valve
Motor ®P1 pressure
sensor
Lubrication Regulator
alve
One-way vaw
ball
Mechanical
oil pump
Fig. 4 Hydraulic circuit
-
Electric oil pump work Oil pump work

g mmwmdamwh$“I
=
=4
% Torque Energy loss
s EENEE! Lubrication
Qa Q4
Oil pump

-<—» Necessary flow rate at Py

flow rate
Flow rate [L/min]

Fig. 5 Developed oil pump system
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