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Abstract: The dynamometric automotive measurement is rendering the effective automotive
parameters such as: static power measurement at constant rpm, static power measurement at
constant speed, static power measurement at constant tractive force, dynamic power
measurement with adjustable acceleration, towing power measurement etc. The
dynamometric automotive measurements and tests have high level of flexibility in use due to
extensive variety of operating modes, covering all fields of application. Moreover there are
essential possibilities of precision calculation of the parasitic losses of the dynamometer, of
the vehicle’s drive train and the tire to roller friction and flex losses. These include
tachometer testing with up to ten freely selectable test points. The distance measurement is
included stopwatch function for measurement of acceleration between optional speed markers
as standard. The additional option may be optional load simulation with freely programmable
load profile, optional driving simulation with freely programmable speed profile, option of
storing programmed profiles in database In this report is presented the practical
measurement of the effective performance of rear-wheel drive. All this guarantees the highest
degree of accuracy of the dynamometric tests. This paper considers experimental results
obtained during automotive tests with automotive dynamometer of the German company
“MAHA".

1. Introduction.

The research equipments and test benches and the corresponding researching and practices are
the base for increasing the student’s qualification [1]. The modern automotive engineers and
constructors [2] must know the process work of the automotive units and assemblies.
Dynamometer is a force measuring device, torque, and power. For example, engine power can
be calculated by simultaneously measuring the torque and rotation speed. Dynamometers are
used to provide a simulated road load. Also contribute significantly to the development of
internal combustion engines. Their use has greatly contributed to the controllable
management, combustion behavior and tribology.

1. Device of the measurement equipment Single roller dynamometer “MAHA”

In addition to being used to determine the torque or power characteristics of a machine under
test (MUT), dynamometers are employed in a number of other roles. In standard emissions
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testing cycles such as those defined by the US Environmental Protection Agency (US EPA),
dynamometers are used to provide simulated road loading of either the engine (using an
engine dynamometer) or full powertrain (using a chassis dynamometer). In fact, beyond
simple power and torque measurements, dynamometers can be used as part of a test bench for
a variety of engine development activities such as the calibration of engine management
controllers, detailed investigations into combustion behavior [3,4] and tribology [5].
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Figure 1. Dynamometer diagram

In an engine dynamometer (fig.1), water flow, proportional to the desired applied load,
creates resistance to the engine. A controlled water flow through the inlet manifold is directed
at the center of the rotor in each absorption section. This water is then expelled to the outer
dynamometer body by centrifugal force. As it is directed outward, the water is accelerated
into pockets on the stationary stator plates where it is decelerated. The continual acceleration
and deceleration causes the dynamometer to absorb the power produced by the engine.
Through this transfer of energy the water is heated and discharged [5].

Test stand function
Static power measurement at constant RPM

e Static power measurement at constant speed,;

e Static power measurement at constant tractive force;

e Dynamic power measurement with adjustable acceleration;

¢ MAHA towing power measurement guarantees the highest degree of
accuracy when measuring power [6];

Precision calculation of the parasitic losses of the dynamometer, of the
vehicle’s drive train and the tyre to roller friction and flex losses

e Tachometer testing with up to ten freely selectable test points

e Distance measurement included

e Stopwatch function for measurement of acceleration between
optional speed markers as standard

e Optional load simulation with freely programmable load profile

e Optional driving simulation with freely programmable speed profile
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e Option of storing programmed profiles in database [6]

Software analysis (fig.2)
e Continuous graphic display and recording of up to 16 freely selectable parameters per
performance measurement cycle on one measurement screen;
¢ In addition to the current performance measurement cycle, fade-in of up to three stored
cycles on the measurement screen for optimum comparability during calibration work;
e Two circular dial displays for RPM and speed as well as current oil temperature
display;
ensuring constant control of key parameters during performance measurement
e Determination of wheel power, power dissipation, engine power and torque;
e Circular dial display of motor power, RPM, speed and tractive force during simulation
cycles;
e With radio remote control as standard for complete control of the dynamometer from
within the vehicle;
e Cooling fan switched on and off either at the control console or with the radio remote
control [6,7].

N i

Figure 2. Software analysis received data

2. Measured values
Figure 3 shows a graph of measurement with dynamometer “MAHA 1050

The received data is from vehicle BMW 330 propelled with diesel engine. The power of the
engine is 147,2 kW and 200,2 hp. The power transmitted to the drive wheels (rear axle) is
120,4 kW or 163,8 hp. The transmission power losses from the rear wheels is 26,8 kW or 36,4
hp.

Maximum power is achieved at 3535 min™/ 164,9 km/h.

Maximum torque is 419,5 Nm.

Maximum torque is reaching at 2205 min™/ 102,7 km/h.
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The measurement is carried out at air temperature T = 23.2 C° and relative humidity Hy =

19,4 %.
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Figure 3. Functional measurements
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Figure 4 shows a graph of measurement with dynamometer “MAHA 1050”
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Figure 4 Functional measurements

The received data is from Porsche 911 with petrol engine. The power of the engine is 416,7
kW and 566,5 horse power. The power transmitted to the drive wheels (rear axle) is 327,8 kW
or 445,7 horse power. The loss of power transmission from the rear wheels is 88,9 kW or
120,9 hp.

Maximum power is achieved at 6615 min™ / 255,1 km/h.

Maximum torque is 783,9 Nm.

Maximum torque is reaching at 2805 min™ / 113,4 km/h.

The measurement is carried out at air temperature Tair = 21,1 Co and relative humidity Hh =
34,1 %.

3. Conclusion:

Modern stands measure effective automotive performance and allow the development and
implementation of new constructive ideas. With the help of these devices, designers get a real
idea of a vehicle before it is put into operation.
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Knrouoeu oymu: ounamomemnvp, eghekmuu OAHHU, GbPMAU, MOMEHN, 3A0OHO 3A08UNCEAHE,
NPeBO3HO CPeOCmB0

Pe3tome:  [unamomempuunomo — asmomoOUnIHo — uzmepeawe  onpeoens — eheKmueHu
A6MOMOOUNHU NAPAMEMPU KAMO: CMAMUYHO UMePEaHe HA MOWHOCMMA Npu NOCMOSHHA
yecmoma Ha 6vpmeHe, UMep8aAHe HA CMAMUYHAMA MOWHOCH NpU NOCMOAHHA CKOPOCH,
CMAMuUYHO USMEPBAHE HA MOWHOCMMA NPU NOCHOSHHA MEIUMENHA CUId, OUHAMUYHO
usmepsane HA MOWHOCMMA C NPOMEHIUBO YCKOpEHue, usMepeéane Ha MOWHOCMMA Hpu
meziieHe Ha pemapke u Op. Junamomempuunume agmomMoOUIHU USMEPBAHUSA U USNUMBAHUS
umam 8UCOKa CmeneH Ha 2b8KABOCM NpU U3NON38aHe NOPAOU 20IAMOMO paA3Hoobpasue om
pedicumu  Ha paboma, obxeawjawu ecuuku obracmu Ha npunodcerue. OceéeHn Mmosa
CbUECmey8am CobWecmeeHU 6b3MONCHOCMU 30 NPEYUsHO U3YUCIABAHEe HA Napasumuume
3a2you 8 OUHAMOMemMbPA, HA CULOB0MO NPedasare HA NPEBO3HOMO CPeOCmB0 U Ha 3a2youme
om mpueHe HaA 2ymMama NO PoIKUme Ha OuHamomemwvpa. Bkiwouea ce uznumeane Ha
maxomemvpa ¢ 00 decem cB0000HO uzOuUpaemu mouku 3a mecmeare. HMzmepeanemo Ha
PA3CMOSHUEmo 6KII0Y8A CMAHOAPMHA (QYHKYUSL HA XPOHOMembvbpa 3d UMepeaHe Hd
VCKOPEHUEMO MeXHCOY ONYUOHATHUME MAPKepu 3a CKOpocm. J{onvinumenna onyus modce 0a
O0v0e cumynayus Ha HaAmMo8apeaHemo Cbc C600600HO npozpamupyem npogui Ha cKopocmma,
B8b3MONCHOCM 3d CbXPAHEHUe HA NPoSpaMupanu npoguiu 8 6aza oamHu. B mosu doxnao e
nPeoCcmageHo NpaKmu4eckomo usmepeane Ha epekmugnume napamempu Ha a8momMoOuUlL cvc
3a08UdIC6AHE HA 3A0HUME KOTled.
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