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Analysis of passenger car powertrain system measurements in road conditions 
 
ARTICLE INFO  The paper is focused on presenting a methodology for measuring power and torque based on diagnostic equip-

ment available in most diagnostic workshops, such as OBD interfaces or the CAN Bus on-board data transmis-

sion network, under real-world road conditions. The publication presents an algorithm for calculating the 
powertrain’s torque and power based on measurements of changes in vehicle speed or acceleration recording 

during a two-phase road test. The results presented, based on the method described, apply to both the internal 

combustion and electric vehicle. Common powertrain operating parameters, such as maximum power, maximum 
torque and the powertrain’s flexibility parameters described in the literature, are proposed for the final evalua-

tion of the vehicle’s traction system.  
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1. Introduction 
Recently, there has been a definite increase in the mar-

ket share of hybrid and electric drives [2]. However, regard-

less of the vehicle’s powertrain, the issues of its diagnostics 

and verification of whether its current operating parameters 

correspond to the original designers' assumptions remain. 

The powertrain’s operating parameters are linked to the 

vehicle’s dynamic properties [11, 15] and often determine 

the choice of a particular vehicle. Modern powertrains gen-

erate higher torques than units produced a decade earlier, 

and the drive system’s operation is controlled by sophisti-

cated control systems. If their operation is disrupted, for 

example by faulty sensor readings, the disruption causes  

a reduction in the powertrain’s torque and power, but often 

also results in an uncontrolled increase in environmental 

emissions [12, 16]. The powertrain’s related malfunction is 

then recorded as a fault in the OBD network [13]. Once the 

fault has been removed, not only should a repeated diagno-

sis be carried out to verify the repairs under workshop con-

ditions, but, more importantly, a test drive should be carried 

out in real-world road conditions by qualified workshop 

personnel. In such conditions, it is possible to check the 

available sensors’ readings using a diagnostic device to 

make sure they correspond to the set values. However, all 

diagnostic tests are carried out without any load on the 

powertrain, corresponding to real-world driving conditions. 

Only a check of the powertrain’s parameters and operating 

parameters under load gives true information about its 

technical condition. The reason for this is the lack of appro-

priate workshop equipment, such as a chassis dynamome-

ter. Such a dynamometer also requires the preparation of 

proper technical infrastructure and the employment of staff 

suitably trained to operate it. Hence, dynamometers are 

often reserved for workshops specialising in the optimisa-

tion and verification of the operating parameters of sports 

vehicle powertrains.  

Nevertheless, most mechanical workshops verify the re-

pairs by performing a test drive under real-world road con-

ditions, during which an acceleration test is carried out to 

subjectively assess the correct functioning of the drive 

system and other components. The acceleration test is  

a process of vehicle acceleration from a standstill to a pre-

set target speed using specific transmission gear ratios. It is 

also possible to carry out a so-called flexibility test [19]. 

The flexibility test can be perceived as the process of vehi-

cle acceleration while driving in one selected gear. In both 

cases, the proper implementation of such a defined acceler-

ation process most often requires the powertrain’s power 

supply control equipment to be set to full power. In the case 

of manual transmission and acceleration through gears, the 

ratio must be changed at a strictly defined speed that chara-

cterises the powertrain’s operation. In this case, the out-

come of the acceleration process is assessed subjectively 

and depends on the experience of the workshop personnel 

performing the test. Its assessment is mainly based on the 

feeling of the vehicle's acceleration dynamics, i.e. the in-

crease in speed over time. The assessment is less frequently 

done by measuring the acceleration time to reach the target 

speed or the time needed to travel a certain distance [4]. 

Time is a measurable index, but it does not directly deter-

mine the drive system’s operating parameters and has no 

direct reference to its external characteristics. A fundamen-

tal question can then be formulated: Is it possible to assess 

the correctness of a powertrain’s repairs under road test 

conditions with the common diagnostic equipment used in 

workshops? At the same time, can the powertrain’s basic 

operating parameters in the form of power, torque and flex-

ibility be determined? In this respect, the authors of this 

elaboration carried out comparative measurements of the 

operating parameters in a passenger vehicle’s internal com-

bustion and electric drive system during a road test using  

a workshop diagnostic device. 

2. Operating parameters and the powertrain’s 

flexibility 
Carrying out the acceleration test at full intensity in  

a road test, especially within a single gear, is an example of 

loading a vehicle’s drive system, not only by the basic 
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forces of rolling drag and aerodynamic drag, but also by the 

load associated with mass inertia in progressive motion and 

the inertia of rotating components [17]. The inertia force 

counteracts the vehicle's acceleration process and its value 

is directly proportional to the product of the vehicle's mass 

and the resulting acceleration. The vehicle’s mass is con-

stant and the greater the acceleration, the higher the inertia 

force. The inertia force is the apparent force that maintains 

the power balance in the drive system (1). 

 Nn = Nop (1) 

where: 

 Nn = Fn ∙ v  (2) 

 Nop = (Ft + Fp + Fi) ∙ v (3) 

where: Nn – traction power, kW; Nop– motion drag, kW; Fn 

– driving force, kN; v – vehicle speed, m/s; Ft − rolling 

drag, kN; Fp – air resistance, kN; Fi – inertia force, kN. 

Such a test involves using all available power in the 

drive system to accelerate the vehicle at maximum intensi-

ty. In such a test, the vehicle mass is accelerated in a pro-

gressive motion and rotating masses are accelerated, while 

the increase in the vehicle’s speed is a measure of the pow-

er applied to the vehicle's driven wheels. Full acceleration 

intensity allows the powertrain to operate on an external 

speed characteristic curve which can be used to determine 

interesting powertrain operating parameters, such as power 

and torque as a function of drive shaft speed. Detailed anal-

ysis allows for assessing the vehicle’s traction properties 

and determining the drive system’s flexibility field. The 

powertrain’s flexibility is the ability to change its load as 

represented by the torque waveform between the values of 

the drive shaft speed at maximum torque (nMmax) and max-

imum power (nNmax). This property is expressed by the 

torque and speed flexibility index and is widely described 

in the literature [14, 17] as the powertrain’s shaft speed 

flexibility:  

 en =
nNmax

nMmax

  (4) 

and torque flexibility 

 eM =
Mmax

MNmax
  (5) 

where: nNmax
 – speed at maximum power, rpm; nMmax

 – speed 

at maximum torque, rpm; Mmax – maximum torque, Nm; 

MNmax – torque at the powertrain’s maximum power, Nm. 

On other hand, total flexibility was written down as: 

 ec = en ∙ eM  (6) 

The flexibility coefficients of many modern powertrains 

depend on the external torque and power curves in the 

speed characteristics and the possible interoperation be-

tween the powertrains used (Fig. 1).  

The rapid development of powertrains, and in particular 

their hybridisation, is changing their flexibility and even 

enabling vehicle manufacturers to shape it through appro-

priate control of the individual power units interoperating in 

a given drive system. The combination of an internal com-

bustion engine and an electric engine that interoperate in  

a single drive system is also an answer to the challenge 

faced by the automotive industry in the modern world. On 

the one hand, it reduces emissions of pollutants into the 

environment and, on the other hand, allows the power in the 

drive system to be shaped accordingly. Determining the 

powertrain’s flexibility and, therefore, the power’s and 

torque’s flexibility in the drive system by means of a road 

test is possible for any configured passenger vehicle drive 

system. The determination of these parameters requires 

carrying out a test involving vehicle acceleration from  

a pre-set initial speed to the target speed with a fixed drive 

system transmission ratio. Hence, such a test can be per-

formed under real-world road conditions during a test drive. 

However, the element essential to ensure the test’s correct-

ness is to read the data at a frequency that allows the dy-

namics of the vehicle's speed changes to be identified. The 

time required to reach the target speed (not necessarily the 

maximum speed) enables the tested powertrain’s operation 

to be assessed. It is therefore, possible to monitor in detail 

the acceleration’s waveform and its instantaneous declines 

in value. The results of speed changes recorded only during 

the acceleration process are insufficient to determine the 

powertrain’s operating parameters due to the losses occur-

ring in the drive system. This depends on the transmission’s 

type, the mass inertia in the drive system, the losses from 

the vehicle’s turning wheels and the impact of atmospheric 

conditions on the vehicle. The test is therefore comple-

mented with an idle run from the end speed to the flexibility 

test’s starting speed.  

 

 

Fig. 1. External characteristics of various powertrains in passenger cars  
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As demonstrated by the authors of [6, 10], a two-phase 

road test allows for the compensation of the vehicle's mo-

tion drag, mass inertia (and masses in rotary motion) in the 

powertrain and the impact of environmental conditions on 

the powertrain’s determined operating parameters and flex-

ibility. At the same time, it is recommended that the flexi-

bility test in the road test be carried out on a road section 

with a constant slope. Measurement sections based on a flat 

horizontal road surface enable obtaining repeatable and 

reliable results.  

3. Measurements of operating parameters  

in the road test 
A number of measuring devices are used in the meas-

urement methods intended for determining the powertrain’s 

operating parameters and flexibility in the proposed two-

phase acceleration and idle run test. These devices allow 

changes in the vehicle’s speed, and consequently changes in 

its acceleration to be measured by direct and indirect meth-

ods. The direct methods include measuring the vehicle’s 

longitudinal acceleration using an accelerometer attached 

directly to its body. In this context, it is not only the record-

ing of the changes in acceleration over time that is im-

portant, but also the accelerometer’s mounting position and 

method, the sampling frequency, the road surface’s condi-

tion, the centre of gravity or the vehicle’s suspension sys-

tem. The effects of the above-mentioned factors on the 

recorded acceleration require the development of a suitable 

calculation algorithm related to the change in the measuring 

axes’ orientation relative to the road in the X-Z plane due to 

the change in the vehicle suspension’s deflection during 

acceleration and idle run.  

The application of indirect methods to measure acceler-

ation requires using specialised measuring equipment. Very 

good results for measuring the vehicle’s speed and then 

calculating the acceleration can be obtained by using the 

Peiseler 5th wheel, Correvit optical head, radar or GPS 

devices, by measuring the vehicle's wheel speed or using 

information from the OBD network [3, 18]. All these meth-

ods show varying accuracy in terms of speed measurement, 

which often depends on the device’s sophistication and 

price.  

4. Research methodology 

4.1. Test objects 

The flexibility test was carried out with the use of two 

test vehicles, i.e. passenger vehicles, the basic technical 

data of which are presented in Table 1. The Audi vehicle 

was equipped with an internal combustion engine (ICE), 

while the Renault Zoe was powered by an electric engine 

(full BEV – Battery Electric Vehicle). 

The flexibility test in the road test was carried out on  

a closed road section of 4 km, with a constant road slope 

close to zero and a good road surface. The ambient temper-

ature was 15–19
o
C, atmospheric pressure amounted to 1014 

hPa, while wind speed was 1.67 m/s, and its direction was 

perpendicular to the test road.  

 

 
 

 

Table 1. Basic parameters of test objects 

 Parameter Unit AUDI 

A4 B6 

Renault 

ZOE 

1. Maximum power kW 96 68 

2. Speed at max power rpm 4000 8000 

3. Maximum torque Nm 310 210 

4. Speed at max torque rpm 1900 0 

5. Vehicle mass during test kg 1705 1725 

6. Wheel size – 235/40 

R18 

195/55 

R16 

7. Main transmission ratio – 3.444 - 

8. 3/4 gear ratio – 1.360/ 

0.903 

- 

9. Total gear ratio  – 4.683/ 
3.110 

9.300 

10. Torque flexibility – 1.240 2.58 

11. Crankshaft speed flexibility – 2.110 ∞ 

12. Total flexibility – 2.616 ∞ 

 

4.2. Measurement equipment 

The study utilised a two-phase test to determine the op-

erating parameters of two different passenger vehicle drive 

systems using workshop diagnostic equipment. A diagnos-

tic device intended for reading data from the OBD network 

and an interface for reading parameters from the CAN BUS 

on-board data transmission network were used in the tests. 

The proposed two-phase test was used for both measuring 

devices and was carried out at a constant drive system ratio.  

The research was carried out during road tests, involv-

ing recording the powertrain’s operating parameters with  

a diagnostic device which enabled saving the data in a data 

file. Once connected to the on-board diagnostic network via 

the OBD socket and logged into the measured value block, 

selected parameters of the tested powertrain, such as time, 

engine crankshaft speed and vehicle speed during the test, 

can be recorded. A complication of this measurement 

method is the need to develop a measurement algorithm to 

determine the powertrain’s operating parameters from the 

obtained measurement data [8], obtained, for example, with 

the use of the inertia method [1, 9] or the load method [5, 

7]. An interface for reading the parameters from the CAN 

BUS on-board data transmission network can also be used 

to measure the powertrain’s operating parameters. The 

interface also allows for recording many other parameters. 

4.3. Two-phase test method for determining the power-

train’s operating parameters 

The two-phase road test method is based on carrying  

a run-in and idle run during a single measurement (Fig. 2). 

An important rule is to carry out the acceleration at full 

intensity with a constant ratio in the transmission that does 

prevents the driving force limit to be exceeded (prevents 

wheel slip) under the prevailing road conditions, taking into 

account the driven wheels’ traction. Irrespective of the 

measuring device used, exceeding the driving force limit 

has an adverse effect on the accuracy of the measurement 

of the powertrain's operating parameters or even makes this 

measurement impossible.  
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Fig. 2. Speed profile in the flexibility test  

 

During acceleration, it is necessary to measure such pa-

rameters as time, vehicle speed or acceleration. These pa-

rameters are needed to determine the basic operating pa-

rameters, such as the power expended to change the vehi-

cle’s kinetic energy at the given acceleration (1). Since the 

vehicle's kinetic energy is obtained during the acceleration 

measurement in the first acceleration phase, it is reduced in 

the subsequent idle run phase by the energy associated with 

the basic motion drag, and the mass inertia drag in progres-

sive and rotational motion. The second phase should be 

carried out under the same road and ambient conditions, 

preferably immediately after the acceleration phase (Fig. 2). 

 ∆Ek(V) = 

 =  
m(vR(n)

2−vR(n−1)
2)

2
+

m(vw(n−1)
2−vw(n)

2)

2
  (7) 

where: ΔEk(V) – kinematic energy change in the speed 

range, m – vehicle mass, VR – vehicle linear speed during 

acceleration, VW – vehicle linear speed during idle run, n – 

matrix index. 

The final results of the powertrain’s operating parameters 

are obtained in the proposed calculation algorithm (Fig. 3). 

 

Fig. 3. Calculation algorithm for determining the powertrain’s operating 
 parameters and flexibility 

 

The calculations of the powertrain’s operating parame-

ters and flexibility rely heavily on the measurement of the 

vehicle’s kinematic parameters and the continuous meas-

urement of its linear speed v, time, as well as other drive 

system operating parameters, such as accelerator pedal 

opening angle, shaft speed, intake air pressure, airflow 

pressure or fuel pressure. Recording of these parameters 

can be performed from the vehicle's OBD network [13] or 

from the on-board data transmission network. Due to the 

data transmission rate, it is a good idea to limit the amount 

of data recorded to the minimum necessary for the OBD 

system. The instantaneous values of the flexibility test’s 

measurement parameters are simultaneously recorded as 

matrix elements labelled for the acceleration phase with the 

subscript R, and for the idle run phase with the subscript W 

(Fig. 4).  

 

Fig. 4. Algorithm for matrix data storage during the two-phase test 

 

At the same time, the recording’s increment determinant 

for both matrices is the change in the vehicle's linear speed 

v (Fig. 5). It should be noted that the kinetic energy state 

and other recorded operating parameters at which the in-

stantaneous kinetic energy states EkR and EkW were deter-

mined are stored in the matrix for velocity v under the same 

index. 

Finally, at the end of the test, the change in the vehicle’s 

kinetic energy is obtained with a corresponding change in 

vehicle speed. This allows for recording the dependency 

enabling the determination of the powertrain’s operating 

parameters and flexibility in the given time interval. Equa-

tion (8) allows to determine the power. 

 N =
|ΔEkR|

|ΔtR|
+

|ΔEkW|

|ΔtW|
  (8) 

where: ΔEkR/W – change in energy for the given linear speed 

range, ΔtR/W – change in time for the given linear speed 

range. 

The power determined by the two-phase method takes 

into account changes in the vehicle’s kinematics separately 

for the acceleration and idle run phases. The main ad-

vantage of this method is that carrying out a test of the 

correct operation of the drive system does not require the 

possession of specialized test stands, but only the available 

diagnostic equipment. Additionally, the proposed method 

takes into account the basic resistances occurring during the 

movement of the vehicle, which should give results much 

closer to the real ones in comparison to the simplified 

methods on which some diagnostic testers are based. How-

ever, the interpretation of the results obtained during the 

road test requires a deeper analysis. and comparisons to the 

drive system performance indicators provided by the manu-

facturer. Further mathematical operations, according to 

equation (9), enable the determination of the torque: 

 M =
N

2∙π∙n
  (9) 

The maximum power and torque values incremented for 

the nth matrix element in the form of the powertrain’s shaft 
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speed allow for the determination of the powertrain’s flexi-

bility and its external speed characteristics curve waveform.  

5. Analysis of results – the powertrain’s operating 

parameters and flexibility 

5.1. Internal combustion powertrain 

As standard, the powertrain or other vehicle components 

diagnostics can be carried out via the diagnostic interface 

using the OBD diagnostic connector with the VCDS diag-

noscope. At the same time, it is possible to save the values 

measured in the on-board diagnostic network in a file while 

driving on the road. In this case, the data so recorded for the 

test car was used in the flexibility test, and the test run was 

carried out for gears 3 and 4. Figure 5 shows the test for 

gear 3. 

 

Fig. 5. Flexibility test demonstrating the speed change over time for the 
 VCDS at gear 3 

 

Once the calculations have been made according to the 

algorithm shown in Fig. 4, the waveform of the power-

train's operating parameters for full acceleration intensity 

can be determined. It is important to linearize and condense 

the measurement points in the flexibility test analysis pro-

cess for both the acceleration and idle run phases, as the 

VCDS interface records the data at a frequency of approx.  

3 ±1 Hz. Figures 6 and 7 show the waveform of the power-

train’s operating parameters for gears 3 and 4. 

 

Fig. 6. Speed characteristics of power and torque in the flexibility test for 
 gear 3 

 

Fig. 7. Speed characteristics of power and torque in the flexibility test for 

 gear 4 

 

The flexibility test was repeated multiple times and the 

average values are presented in Table 2.  

 
Table 2. Maximum parameters obtained using the VCDS interface for the 

Audi A4 

Measured gear Nmax, 

kW 

n, 

rpm 

Mmax, 

Nm 

n, 

rpm 

MNmax, 

Nm 

3 91.16 4326 249.72 3486 228.22 

4 99.94 4074 281.67 3591 265.66 

 

An analysis of the discrepancies between the data re-

ported by the manufacturer (Fig. 8) and that obtained in the 

road test using the VCDS diagnostic interface is shown in 

Tables 3 and 4. 

 

Fig. 8. Manufacturer speed characteristics of power and torque  

 
Table 3. Absolute differences in the parameters compared to the nominal 

(factory) values for the Audi A4 

Measured 

gear 

∆Nmax, 

kW 

∆n, 

rpm 

∆Mmax, 

Nm 

∆n, 

rpm 

∆MNmax, 

Nm 

3 –4.84 326 –60,28 1586 –21.78 

4 3.94 74 –28.33 1691 15.66 

 
Table 4. Relative differences in the parameters compared to the nominal 

(factory) values for the Audi A4 

Measured 
gear 

∆Nmax, 
% 

∆n, 
% 

∆Momax, 
% 

∆n, % ∆MNmax, 
% 

3 –5.04 8.15 –19.45 83.47 –8.71 

4 7.34 1.85 –9.14 89.00 6.26 
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An analysis of these differences shows the occurrence 

of significant differences, mainly for rotational speeds, 

whose values are higher than 80% and for engine torque the 

differences are between 9.14 to 19.45% to nominal values 

(Table 4). This affects subsequent parameters, such as flex-

ibility. The maximum values of power show a slight devia-

tion of a few percent from the nominal values provided by 

the manufacturer, and their nature (both positive and nega-

tive deviations) may suggest, on one hand, that the road 

method isn’t perfect by pointing to its measurement accura-

cy related to the frequency of recording the operating pa-

rameters from the OBDII diagnostic network, lower accu-

racy of used sensors and, on the other hand, that real-world 

values are very close to the nominal values. In addition, it 

should be noted that many manufacturers allow slight devi-

ations of several percent of individual parameters, such as 

power, torque or rotational speeds values at which individ-

ual operating indicators are achieved in cars of the same 

series and model, which is confirmed by tests carried out on 

certified research test stands. 

During the measurement carried out at the set ratio, high 

repeatability of the results was achieved. The relative dif-

ference in power measurement for each test did not exceed 

1% of the average value obtained in all tests. Therefore, the 

calculations for each of the tests provided almost identical 

results. However, the results for individual gears shown 

differences in both engine power and torque. These values 

vary considerably: the maximum values for power at gear 3 

are 5.04% lower and at gear four the values are 7.34% 

higher than the nominal values provided by the manufac-

turer. The different waveforms of the powertrain's operating 

parameters also resulted in a change in total flexibility, 

which was 48.1% lower for gear 3 and 54.0% lower for 

gear four than the values derived from the factory data. The 

discrepancies obtained are mainly due to differences be-

tween the respective reference speeds (as stated by the 

manufacturer) and those actually obtained due to the dy-

namics of the acceleration process. The individual flexibil-

ity parameters are summarised in Table 5.  

 
Table 5. Flexibility parameters obtained using the VCDS interface for the 

Audi A4 

Measured gear eM en ec Difference 

in ec, % 

gear 3 1.094 1.241 1.358 –48.1 

gear 4 1.060 1.134 1.203 –54.0 

 

These differences are the result of the selected gear dur-

ing the flexibility test, which was carried out at the same, 

i.e. maximum, intensity in both cases.  

5.2. Electric powertrain 

The two-phase test was used to determine the power-

train’s operating parameters and flexibility for another 

vehicle, i.e. the Renault ZOE. The flexibility tests were 

carried out for the drive system’s Eco and Normal control 

modes. The Eco mode limits the available power in the 

drive system while limiting the temperature inside the car to 

21
o
C. The Normal mode is characterised by the drive sys-

tem’s full power availability. 

During the measurement carried out on the electric ve-

hicle, high repeatability of the results was achieved and the 

relative error in power measurement for each test did not 

exceed 1% of the average value obtained in all tests (Table 

6). These measurements were made with CAN BUS on-

board data transmission network via the SYS TEC inter-

face, where the highest recording frequency was close to 

100 Hz.  

 

Fig. 9 Speed characteristics of power and torque in the flexibility test for 
 the electric vehicle’s Eco and Normal modes 

 
Table 6. Maximum parameters obtained for the Renault Zoe 

Designation Nmax, 
kW 

n, 
rpm 

Mmax, 
Nm 

n, 
rpm 

MNmax, 
Nm 

Eco 40.00 4950 144.52 150 77.20 

Normal 88.00 7650 231.66 225 126.72 

 
Table 7. Absolute differences in the parameters compared to the nominal 
 values for the Renault ZOE 

Designation ∆Nmax, 

kW 

∆n,  

rpm 

∆Mmax, 

Nm 

∆n,  

rpm 

Eco 0.00 –50 0.2 150 

Normal 20.00 –350 21.66 225 

 
Table 8. Relative differences in the parameters compared to the nominal 

 values for the Renault ZOE 

Designation ∆Nmax,  
% 

∆n,  
% 

∆Mmax, 
 % 

Eco 0 –1.00 0.26 

Normal 29.41 –4.45 10.31 

 

A summary of the flexibility parameters for the electric 

vehicle is presented in Table 9.  
 

Table 9. Flexibility parameters for the Renault Zoe 

Designation eM en ec 

Eco 1.872 34.000 63.648 

Normal 1.828 34.000 62.152 

 

As demonstrated in Table 6, the maximum torque and 

power values in the electric drive system vary considerably 

depending on the drive mode used. In the Eco mode, the 

maximum drive power has been limited to 40 kW, which is 

about 45% of the nominal power. A reduction of the maxi-

mum torque to 62% of the nominal value was also noted. 

At the same time, it should be noted that the electric power-

train can be briefly loaded above its nominal value without 

adversely affecting its durability. The Normal mode al-

lowed for obtaining almost 30% more power compared to 

the nominal value during acceleration at maximum intensity 

and the higher power was available in the first acceleration 
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phase. Also, the maximum torque was more than 10% 

higher than its nominal value. The tested drive system does 

not have a gearbox, so both Eco and Normal modes meas-

urements were carried out at the same overall gear ratio. 

The flexibility parameters for the two drive modes are very 

similar and the difference between the total flexibility index 

is approximately 2%. A comparison of the total flexibility 

parameters ec shows that the electric passenger vehicle has 

higher (up to about 40 times) flexibility than the internal 

combustion vehicle. 

6. Summary 
The subject matter presented in the paper concerned the 

determination of power and torque and was aimed to verify 

their maximum values in a road test. The results obtained 

are largely consistent with the technical parameters speci-

fied in the factory data of the passenger vehicles tested. The 

small discrepancies of a few per cent for the internal com-

bustion engine, being both positive and negative in nature, 

may indicate that the tested powertrain’s real-world maxi-

mum operating parameters are very close to the nominal 

values stated by the manufacturer. Such values may suggest 

a good overall technical condition of the entire drive sys-

tem, in particular the absence of significant mechanical 

faults. The determined power maximal values show that 

they are close to factory data without value fluctuations or 

significant differences. However, a significant shift in the 

maximum value was noticed, especially in terms of engine 

torque, towards much higher rotational speeds and lower 

maximal value (up to 20%) in relation to the data provided 

by the manufacturer. When analyzing the total elasticity 

index in this case, there are clear differences between the 

factory data and those obtained during the test, amounting 

to about 50% of the discrepancy between the factory and 

test values. This may indicate improper control, e.g. of the 

amount of air flowing to the engine related to the operation 

of the supercharging system. In the case of the electric drive 

system, the possibility of temporarily overloading the 

powertrain beyond the nominal values of power (by about 

30%) and torque (by about 10%) also points to its good 

technical condition. Repeated measurements show signifi-

cant repeatability under the same road conditions and on the 

same device. At the same time, the high frequency of the 

recorded data allows for determining very even and smooth 

power and torque characteristics. This allows for the con-

clusion that the proposed methodology, which utilises 

workshop diagnostic equipment and a two-phase road test, 

has satisfactory accuracy for obtaining basic torque and 

power parameters for different types of powertrains. The 

waveforms obtained can be used to assess the technical 

condition and in extended diagnostics of the vehicle's drive 

system. At the same time, the flexibility parameters deter-

mined on their basis deviate from the original data due to 

the reading of specific maximum values from the character-

istics, which are influenced by many factors such as record-

ing speed or process dynamics.  
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ICE internal combustion engine 
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