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Design and Construction of Car-Performance Tester

Using the Fifth Wheel Method

Tawan Sucharitkul*

Somchai Pattana**
Abst:fa'ct

Today the car-performance testing always do in tesing room. Which use the chassis-
dynamometer. To control the variables such as weather data or road pavement, should use the
above mention equipment. Tcsting in the real situation, necessory to use the fifth-wheel or
some measuring equipment. -

The fifth-wheel is a wheel of bicycle set up at the rear of the car. The fifth-wheel has
the encoder to count the wheel-cycle number which is the car speed measuring.

The car's performance is composed of :

- The acceleration.

- The distance from brake to stop.

- Average torque.

- Power.

* Associate Professor, Department of Mechanical Engineering, Faculty of Engineering,
Chiangmai Univcrsity, Thailand.
** Master Degree Candidate, Department of Mechanical Engineering, Faculty of Engineering,

Chiangmai University, Thailand.
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12:02:45

Friday = : * " March.15 1996

Manufacturing : NISSAN-CARRYBOY Dry Bulb Temp (°C) : 34.5

Body model : RGD21SFU 4%

Engine model : TD25

Net Weight (kg.) : 1500 .

Testing Location : DONCHAN-ONLAUY 0-100 km/hr. {(sec) : 35.9
: KM 4-10 Top Speed (km/hr.) : 123.9

Tires : 195R14C-8PR

Test inflation pressure
F/R {PSlg) : 40/40

lapsed time
00:01:25

SC to stop

quit 1 Tusunsudmiutfvtoya

File : DATA_REC.001

Vehicle data

Manufacturing : NISSAN-CARRYBOY

Body model : RGD21SFU 4%

Engine model : TD2S

Net Weight {(Kkg.) : 1500

Testing Location : DONCHAN-~ONLAUY
: KM 4-10

Tires : 195R14C-8PR

Test intlation pressure
F/R (PSIg} : 40/40
pDry Bulb Temp {°C} : 34.50

Test results.

Acceleration seconds.
0 - 40 km/hv............ 7.9
0 - 60 km/hr..... ... ..., 14.4
0 - 80 km/hv.... ... ... 22.7
0 - 100 Km/hr..... .t 35.9
0 -~ 120 Km/hr.. ... ... .. 71.8
Top speed 123.9 km/hr....83.7

Press any key to continue.

T 2 TusunsuudReHataya
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Braking metre seconds.

120 - 0 km/hr.... 258 ....... 15.8

100 - 0 km/hr.... 155 ....... S 12.5

80 - 0 km/hr.... 97 ....y.% 10.2

60 - 0 km/hr.... S1 ....... 7.9

40 - 0 km/hr.... 23 ....... 5.9
Maximum acceleration @ 18.1 km/hr.... 2.37 m/sec?.
Maximum Road horsepower @ 112.2 km/hr.... 65.7 KkW.
Maximum average torque @ 2.4 m/sec3... 81.0 N-m.

Press any -key to continue.

Uit 2 () Tusunsuudaveatoya



223

4. UITANYNIY

<4 )
1ia. Wedlni - ma

1. InIn Asaszqa (ﬁ'snmu) @A), ;e
Sninanssunseana AuzdmnsTumans 7 wminordodualm.
2. az¥u gesana, 9. (2530). szuuaieaiiada. Foalwi mmammﬂssumsama

ausSaanssuemnanas M Iinedudoaln, Tﬂsqmw‘iﬁmmwnmnsmmimna.

»

. Uiy‘lﬂ ﬁlﬂﬂiuﬂﬁ Thumes Funs uaz oaud ﬂ‘lﬂ?ﬂ'ﬂ (2532). ﬂ_@ﬂ]ﬂﬂiﬂ]}lﬂﬂﬁm

KHJ!LSI nsamm UEN %lﬂﬂgm’ﬂ.l $10@.

4. WAY UAUINYY. (2536). NARNAATIIMOUA MUIY SI. ATUNNA : UTTN mmﬂumw $11a.

5. auy SyRIwana. (2527). PAMEATIAINIIN : HAMNAAT. NTINWA : Handuaos
pwfed.

6. qaina aanuma. 235). weanudime§ nhaaa Version 4.0. namw : v Hida
gme‘:iu 304 |

7. David Croney (1977). wmmmzmmmm LONDON : Her
Majesty's Stationery Office.

8. E. L. Houghton and A. E. Brock. (1972). Acrodynamics for Engineeting Students.
LONDON : Edward Amold (Publishers) Ltd.

9. Edward F. Obert. (1968). Internal combustion engines (3rd ed.). Scranton, Pennsylvania :
International Textbook Company. |

10. James R. Smith. (1992). Mathematics in the automotive industry. New York : Oxford
University Press.

11. Jo Y. Wong, Ph.D. (1978). Theory of ground vehicles. Canada : John Wiley & Sons, Inc.

12. John Francis Lee, Francis Weston Sears. (1962). Ihgnmxjynmnms_._An_Inn'_Qduﬂ_Q[y_T_cm
_for Engineering Students (2nd ed.). Reading, Massachusetts : Addison-Wesley Publishing
Co., Ltd. | ‘

13. L. J. K. Setright. (1972). Automobile Tyres. New York : John Wiley & Sons, Inc.

14. M. L. James, G. M. Smith and J. C. Wolford. (1985). Applied Numerical Methods
for Digital Computation (3rd ed.). New York : Harper & Row, Publishers.

15. Ward Cheney and David Kincaid. (1994). Numerical Mathematics and Computing

(3 rd. ed.). Pacific Grove, California : Brooks/Cole Publish'mg Compaﬁy.
16. William F. Milliken and Douglas L. Milliken. (1995). Race of Vehicle Dynamics.
U.S.A. : SAE Intemnational. |





