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Evaluation of Indirect Methods of Engine Torque Measurement

K.H. Ryuy, S.B. Kang

Summary

This study was carried out to evaluate indirect methods of engine torque measurement.

Three indirect methods based on throttle valve opening, exhaust gas temperature and inlet air pres-
sure were compared. The indirect method bhased on throttle valve opening appeared to be the most sati-
sfactory in terms of accuracy and response time.

The discrepancies between the direct method and the indirect method based on throttle valve ope-

ning in measuring engine torque were 2% on the average.
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Table 1. Specifications of experimental equipment

Equipment Manufacturer Specification Remarks
Dynamometer PLINT 50kW/6000rpm Model TE 16/R4
Engine DAEDONG Kerosene Model K10A

Water cooled
Rated 10PS/2000rpm

Max 12PS/2100rpm

Microcomputer Apple II 8bit Clock © 1.023MHz
48kB RAM
HIOlE] £ W S5 T Al

Throttle valve position
(Rotary encoder)

Exhaust gas temperature Amplifier A/D R Printer
(Thermocouple)

Inlet manifold vacuum
(Manometer)
-~ Magnetic pickup L-l
Engine Counter 1/0 —~fiMicro—

computer
— Fuel meter

Electric dynamometer

Control device =—D/A

Load cell

l

Amplifier A/D

Engine throttle controllerj=—{Step motor drive=jAnnunciation

Fig. 1. Block diagram of data acquisition and engine control system
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Fig. 2. Schematic diagram of potentiometer

connected to throttle valve shaft.
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Fig. 3. Response of throttle opening to step
load
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Fig. 4. Response of throttle opening to sine
load

ooz uEo] A Ade EIE WE
7] 93 22 5B XY g e 4
AHQ S&d) 2ot FHAT

Exhaust gas temp.

Torque (N.m)

LR

fuc)

B7] 918te] Figs9 o] £217} 138N -
320N - m7HA] M ehehs B ADES
o 2¥A B upel go] PrEsta
175C ol M6 200C7H2] Wslgom Mg &
HEE =g o 2 el IBERES 2% olu),
BERFES 302 W92 ey

mell A
sk
LEE

(°c)

(g e e e g semm e e
290}
230: Exhaust gas temp.
] ' N T PR
170/~
35 ' Torque
- W~~w-i"u,f—-w~\
28¢
21F
14 P
7+
R EOC O TS PR YUY VN TR IOV FUUUR NPT SO JOURY JUIOY UK 10U JU N A 08 3
10 20 30 40
time (s)

Fig. 5. Response of the exhaust gas
temperature to step input load.
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Fig. 7. Relationship between throttle opening

and torque at various engine sppeds.
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Fig. 8. Relationship between exhaust gas tem-

perature and torque at various sppeds.
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