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Main parameters

- Engine (Torque map)

- MG (Torque map, Electric-power consumption map)
- RESS (Internal resistance, Open-circuit voltage)

- Vehicle mass

- Inertia
- Transmission efficiency
- Gear ratio

Driver model

Acceleration
Braking

-
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281 HILS

3
1 HILS
HEV system control
Clutch and shift command
Hardware| 4y gcu Brake torque
- Motor torque command
E_ECU Control of injection quantity, etc.
HEV Model Driver model Slmulatlop of .
acceleration/brake opening rate
Drive model [Simulation of road load, etc.
Engine model Simulation of engine rpm, torque
and fuel consumption
DSP i i
Motor model Simulation of motor rpm, torque
and power
RESS model | Simulation of SOC, etc.
Input/Output analog signal
10 Model | Input /Output digital signal
Input/Output pulse
CAN communication
Setup model, sampling and board
Real-time monitoring of measurement data
Host PC
Save measurement data
Analysis measurement data
Interface |Between ECU and DSP

2 HILS
Torque command 11points,
Torque map rpm 11p, total 121p,
’ 2-dimensional map
Engine - -
Max. torque map Rpm 7p, 1-dimensional map
Friction loss torque map | Rpm 7p, 1-dimensional map
Fuel EG rpm 10points, EG torque 11points, total 110points,

consumption | 2-dimensional map

Motor Torque and power map

Rpm 10p, torque command 11p,
voltage 3p, 3-dimentional map

Capacitor Capacity, internal resistance, efficiency of ch/discharge

3 HILS
Mechanical TM direct 0.98, else 0.95
efficiency Final gear 0.95

Running Resistance
Coefficient *

M
0.00513+17.6/W 1A
0.00299Bx H-0.000832

Moment of Inertia

rotating part equivalent
T/Mdriven gear to tire [ mass is 7% of empty
vehicle mass

Engine to transmission

driving gear designed value

Torsional stiffness
/ Damping constant

Drive shaft 5000Nm/rad 300Nms/rad

Propeller shaft 60000Nm/rad 40Nms/rad

Clutch torsion spring |2000Nm/rad 20Nms/rad

Hr

kg/(kn/h)?), W

B m, H
(*

(ka/kg)  pA X

(m

0.680 )
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HILS

Change in fuel consumption (%)

HEV

1

B Differential gear [%] ——
W /M [%]

O Reduction Gear [%]
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(b) Running resistance coefficients

Change in fuel consumption (%)

S —— [l Drag Coefficient [kNx h2/(m2x km?2)]
[l Roliing resistance coefficient [1]
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HILS

High sensitivity parameters

Percent change in FC
at + 5% parameter
Changed [%]

Motor Traction electric power map + 0.7

Rege. electric power map + 0.6
Fuel Consumption |Engine torque map + 3.0
map Engine speed map +5.0

Fuel Consumption map + 5.0
Running Drag Coefficient + 1.2
Resistance Coe. [Rolling resistance coefficient + 1.1
Mech. Efficiency |Differential gear + 4.0

T/M + 4.0
Rotational Moment; Body & Tire 12

of Inertia

Low sensitivity parameters

Percent change in FC
at = 5% parameter
Changed [%]

Engine Max. torque map Below + 0.2
Friction torque map Below + 0.2
Auxiliary brake torque map)| Below + 0.2
Acceleration map Below + 0.2
Motor Traction torque map Below + 0.2
Regeneration torque map Below + 0.2
Capacitor Capacity Below + 0.2
Internal resistance Below + 0.2
Efficiency Below + 0.2
Clutch Max. transfer torque Below + 0.2
tsoy;glcjgro max. transfer Below + 0.2
Clutch coupling time Below + 0.2
Spring constant Driveshaft Below + 0.2
/ Damping constant propellershaft Below + 0.2
Clutch torsion spring Below + 0.2
Mechanical Efficiency|Reduction Gear Below + 0.2
Rotational Moment  |Final reduction gear Below + 0.2
of Inertia Gear Below + 0.2
T/M Below + 0.2
Engine & Flywheel Below + 0.2
Motor Below + 0.2
Reduction Gear Below + 0.2
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