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ABSTRACT

Dynamometer is a device for testing the performance of the brake and it is composed

of a test zone, the mechanical inertia zone, the electric motor and the control zone. Hybrid

dynamometer is a way to compensate for the loss of mechanical inertia in accordance with

the brake operation by using an electric motor to reduce the size of the mechanical inertia
with the advantage that can be tested in the relatively small size of the mechanical inertia

and low cost. In this paper, design the proper size of hybrid dynamometer in the
laboratory level with the space constraints, analysed the effect of critical parameter on the

braking performance of hybrid dynamometer such as changing the friction coefficient. With
this study, could get the results of guideline to judge the poor friction material by

measuring the torque of the electric motor to compensate the energy loss due to a
reduced mechanical inertia.
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Fig. 1. Types of inertia dynamometer
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Fig. 2. Sketch of hybrid dynamometer
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Table 1. DC Motor Data
e DMI DMI DMI
2255 225 225X
Power, PIkW] 267 289 290
Nominal armature 471 718 717
current, I [Al
Motor Torque, T | gq, 2272 2618
[N m]
Efficiency, 7[%] 90.0 90.2 90.5
Nominal. 7 [rom] 1,088 1,217 1,058
ominal, Ml @a40v | @440V | @440V
Maximum, n2 | 5900 | 2000 | 2561
[rom]
Resistance, 74 0 u
R [m]
Inductance, 149 0,68 078
L,[mH] ' : ’
Moment of Inertia
of motor J, 3.0 34 38
lkg/m?]
Weight [kg] 1,000 1,160 1,340

4 e s 2o AVIA, Ve FEAY
(Source Voltage), R, & EHS A, i& EH
ofulao] AR/, L+ EHO AYd2x 9 K ¢uw,,
£ 97]%13(Back EMF)°]tH14,15].

di,
V Ra q + La dt + K qbw\[ (5)

A7) B &% IFAHES BAE] H% A
7] 22| zAFE ABBAY] DC MotorE Fals}
3% Table-13} ZTH16].
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— 41: Reqmred YES
y 1.5peed-up Mech. | J 1.Turn off the E/M
52 1 byno. By E/M > R°‘a“°[’}‘;“§"“d of 2. Apply Brake Pressure

| 1.Sensing : Speed of Dyno.

1. Calculate electric motor source
voltage to compensate the
velocity
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Fig. 5. Control logic of hybrid dynamometer
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Table 2. Comparison of mechanical inertia

Inertia Ldyn [m]
[kg—m?] 0.33 02
05715 | 435.7[100%] 264.1161%]
Ry, 05 255.3[59% 154.7[36%]
m] 0.4 104.16[24%] 63.37[15%]
03 33.09[ 8% 20.05[ 5%

Table 3. Comparison of dynamometer weight

. i} L dyn [m]
Weight [kg] T 02
05715 | 2,668[100%] 1,617161%)]
Ry, 0.5 2,042[77%] 1,238[46%
m] 0.4 1,307[49%) 792.2[30%]
0.3 735.2[28%] 445 6[17%)
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Fig. 7. Characteristics of hybrid dynamometer[1]
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Fig. 8. Characteristics of hybrid dynamometer[2]
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