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Factors Affecting Driving Force Characteristics on a 4WD Chassis Dynamometer

g EE
Tomoya NAKAJO

Abstract

+tB Bx*?
Kenji TSUCHIYA

Tests were performed to investigate the factors affecting driving force characteristics on

4WD chassis dynamometers using two types of cars and three laboratories. As a result, the

authors found that the cooling fan conditions affected tire temperature, which in turn affected

the resultant work at the wheel.
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Table 1 Specification of vehicles

Symbol VvC CDhV
Curb mass (kg) 1330 1390
Tested vehicle mass (kg) 1682 1794

Table 2 Specification of 4WD-CHDY systems

Lab.A Lab.B Lab.C
Surface Aml_s}_lp Smooth —
Roller processing
Type Singlex2 — —
DiameterxWidth (mm) [ 1219.2x635 1219.2x700 1591.5x800
Mechanical inertia mass (kg) 1597 2867 1900
Electric inertia range (kg) 917 ~+2903 | 2117 ~+1133 [-1100~+1600
Type Axial low fan Turbo fan —
Cooling|  Veloeity (knih) 0 Equivalent -
(Stop in idle) | vehicle speed
fan Outlet size (mm) ®600 800x1200 800x1800
Distance to the radiator 600700 300500 1000
grille (mm)
Tire Outlet size (mm) 420x100 ®320 600100
cooling Velocity (knvh) 100 - 100
fan Flow rate (nm’/s) 1.67 0.87 1.67
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Fig. 1 Total wheel work and its details in each laboratory
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Fig. 2 Ratio of front and rear wheel work in each laboratory
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Fig. 3 Relation between tire temperature and total tire loss
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Table 3 Condition of cooling fan

Tire temparature condition Cooling fan condition

Low Standard cooling fan + Tire cooling fan for four tires
Standard Standard cooling fan
Slightly high Standard cooling fan (narrowed width to 1000mm)

High Axial flow fan X 2
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Fig. 4 Relation between tire temperature and total wheel work
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Fig. 5 Relation between ratio of wheel work and tire loss work
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Fig. 6 Average tire temperature in each cooling condition
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Fig. 7 Relation between difference of tire loss of front and
rear and ratio of wheel work
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Fig. 8 Total wheel work and its detail with road load reset
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Fig. 9 Relation between driving force and coefficient of tire
loss and tire temperature
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Fig. 10 - Total wheel-work and its detail with additional restraint
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Fig. 11 Total wheel work and its detail in each tension condition
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