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Hybrid System Heat Management that Contributes to High Performance for New NSX

woAs R P
Koichi TAKAHASHI Keisuke URUSHIHARA
= = ABSTRACT

WEINSX OH#ia Y+ 7 s THEEVIT— LAY
V2T A E WA RBT 52012, SDODE—4
EHTANA Ty VAT LERIELEZ. N4 T Y » R
VAT LD VER=—F Y NN Gt E RS W, W
Htggia ECcZh o DMy 2 X > 72, kDA T Y
P 27 205 Ui oA RE 2 K 5 72012, direct
drive motor T ¥ ¥ Vi HIAKIZ & B EFEAHAL, Twin
Motor Unit {34 4 )L 2 — 5 DB, Power Drive Unit I35
Mo vx— 420K, Intelligent Power Unit &7 2V
B Sy F VWY 27 LML 7=,

Z OAER, BREMETHIZBT AN T v NV 27 4
DRI AER L7, TU YV EZDDE—L VAT A
DMABRDEP S B/57 — b LA VY AT LI 427 kW
DEHEERL, " TV Yy RV AT LDE—-RT VR
MICKD, BTy VY ORETH B4 — KT 7 &4
L, GIbEE#EAZ gL Lz, £72, " TV v FY R
T LIZ K Btk I K O RN A HIAEC K D, FEMIERE
& M & BT TS L 7z,

A hybrid system with three motors was developed
to realize the high power train system power and
vehicle dynamic performance that are the vehicle
concepts of the new NSX. Efforts were made
to enhance the cooling performance in order to
simultaneously reduce the size and increase the
power of each hybrid system component. To achieve
high cooling performance compared to that of the
conventional hybrid system, the direct drive motor is
directly cooled by the engine cooling water, an oil
cooler has been added to the Twin Motor Unit, the
size of the dedicated radiator for the Power Drive Unit
has been increased, and the Intelligent Power Unit
uses an air conditioner cooperative battery cooling
system.

As a result, thermal feasibility of the hybrid
system during high-load driving was achieved. The
power train system, which consists of the engine
and three motor systems, achieved the high power of
427 kW. In addition, the motor assist of the hybrid
system compensated the turbo lag, which is an issue
for supercharged engines, enabling rapid response
acceleration. Furthermore, the longitudinal and
lateral driving force allocation control performed by
the hybrid system realized a good balance between
cornering performance and high-speed stability.
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Table 1  Specifications of power train system

Power train SPORT HYBRID SH-AWD

system Maximum power 427 kW

Maximum torque 646 Nm
Twin-turbocharged DOHC V6 3493 cm3
Engine 373 kW at 6500-7500 rpm

550 Nm at 2000-6000 rpm
Water-cooled motor and generator
direct directly connected to crankshaft

drive motor 35 kW at 3000 rpm

148 Nm at 500-2000 rpm
Transmission | 9DCT

Twin traction motor and generator unit
TMU 27 kW at 4000 rpm x 2

73 Nm at 0-2000 rpm x 2
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Fig. 18 System performance at WOT
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