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1. THE AIM AND THE SCOPE OF WORK

The aim of this work was the measurement of the fuel consumption in SORT 2 test',

performecl for the }dAZ type 203016 bus manufactured by MAZ'

2. OBJECT OF THE TESTS

For the purpose of conducting the tests, the manufacturer has provided the test object,

whose basic datals given in Table 1. The tested object is shown on Fig. 1 to Fig. 2. Other bus

data is presented in Annex L

During the tests, the vehicle was powered by diesel fuel supplied by the Applicant along

with the tested object.

Table 1.

Basic technical data of MAZ2030l6

Make l|/.AZ.

L J VV
2030 r 6

VIN Nunber Y3M203016L0000339

Engine manufacturer Daimler Truck AG

Type of engine ]]|i4926LA,V13

Gearbox manufacturer Allison

Type ofgearbox T375w/Ret

Software of gearbox 63CRO7PC

Main transmis sion manufacturer ZF, AY 133/80

Main transmission reduction ratio 6,19

ITS's identification number of the test object 185

Date of accepting the object for testing 12.08.2020

I(0ili,lt br,f

, ..ulrp project.soRT' Standar.dised on-Road rest cycles". New Edition ulrP 20 14. lnternational Association of

Public Transport, 20 14.

419
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Irig. 1. 'l.he MAZ 203016 bus - front vier'v

1 \..l\.

f,lif ?0f

Fig. 2. The MAZ 20301 6 bus - rear vrew

3. MEASURING DEVICtrS USED IN TI-IE TESTS

For the purposes of tlie tests thet'e wet'e used:

. fuel flowmeter I(MA Mobilc McssMocl by AVL, scrial ntttlbcr 166 with corrditioning

module KMA Mobile Cond by AVL, seriaL nrtrnber l6l

. the LABEL, type LB-701, M type tlrernro-hy15ro-baronreter' (serial

LB-1028 display (serial Irunrbet 1073),

r anernorreter CFM Master, n'roclel 890 t, serial utlurbet 8809870,

@

a
@
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optical head CORSYS-DATRON
vehicle speed,

electronic, non-automatic balance
number 523120'7 -l .

type L-400, serial number 41434, for measurement of

type IT8000 MARS-STP by MASA Company, serial

4. THE COURSE AND RESULTS OF THE WORK

4.1. Preparing the object to testing

The mass in running order of the tested bus was measured using an non-automatic balance.
This rnass was I1126 kg.

Determination of the load mass C; of the tested bus was carried out in accordance witl-i
section 1.3 of sheet 2 of Annex A to the SORT document. The mass of non-standard or optional
equipment has been subtracted from the load mass C1. The values of masses of this equipment
were provided by the bus manufacturer, They are listed in TabIe 2.

Table 2.

Mass of optional equipn-rent installed in tested bus [kg]

Air-conditioning 0

Ticketing equipment (exclr-rcling the supporting clevices) 0

Automatic vehicie monitoling system (AVM) 0

Information equipment 0

Secured driver cabin 0

Overload due to dor"rble glazing 0

Lubrimatic equipment 0

Total weight of optional equipment 0

The calculated and measured vehicle mass for the test are siven in the table 3.

Table 3.

4.2. Test track

Fuel consumption measurements were carried out on the road frorn Ni

Mass of the tested vehicle [kg]

No. Parameter Value

Mass of the vehicle I 126

2 Mass of load C; 3200

3 Mass of optionaL equipment (table 2) 0

4. Correction f-actol Cs due to the number o1'seats n

5 Correction factor Cp due to the capacity of the fuel tanl( 8

6 Calculatedvehicle weight forthe test (1 + 2-3 -4- 5) 14318

7. Measured mass 14325

Niebor6w (Poland). The longitr-rclinal gradient of the track was calculated
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start and end points of the

are given in Table 4.

track and the distance between them. The basic pararreters of the track

Table 4.

Basic paranieters of the meastlrenlent path

Parameter Value

Conditiou of the tracl< surface t-] dry

Maximum longitudinal gradient l%) 0,3 r

Track altitucle 
2 [m] i00

Minimum radius ["t] not applicable

Track length [m] 1400

4.3. Weather conditions

weather conditions during the testing are shown in Table 5.

Table 5.

Weather conclitions prevailing dur ing the measuretlents of fuel

consun'IDtlon

4.4. Fuel

During the tests, the vehicle was powered by diesel fuel delivered in btrs tanl<

Applicant. Fuel density at 20'c was n-reasured at ITS and was equal to:

pop - 0.825 + 0.001 [kg/clnr]l

The value of tl-re fuel density was used to calculate the volumetric fuel consumptlon.

4.5. Results of the measurements

by the

The fuel consumption was calculated in accordance

chapter VI, section C of the SORT standard'

Date of rneasurements : 2020-08-20.

, Lleight above sea level was deterr.r'rirlecl on the basis of data from the website

http ://www. wyso kosc.mapa. i nfo. p I

with the methodologY

Test staft End of testParameter

20.08.2020 20.08.2020date of the test

test start / end time

wind speed along the axis of the route [m/s]

ambient temperature ioC]

relative hurnidity [%]

ambient pressure [hPa]
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Results of the measurement are showed in annex 2,.The time and average speed for each

measurement are presented in table 6. Moreover, in table 7 there are the results of the fuel

consumption calculations'
Table 6.

Table 7.

Measured average mass fuel consumption according to the methodology of the SORT 2

test is:

F Csonrz : 33'22 kg/100 km'

Taking into account the density of diesei fuel equal to 0,825 kglq^: 
itt:,p^oint 

4'4 of this

test report), the average fuel consumption in the soRT 2 test expressed in [dm'/100 km] is:

FCro^r' = 40'27 dm3/100 km'

Taking rnto account the lower heating value of diesel fuel equal to

average energy consumption in the soRT 2 test expressed in [kwh/km] is:

ECso*r,: 4,027 kWh/km'

l0 kWh/dm3 
a, the

The reproducibility of measurements were calcutated r-rsing following equatton:

,, - 
r Lnrrx ' "nrrn .199

Lr- f u.in

where:

FCn,o* means maximum fuel consumptton,

FCrtn means minimum fuel consun-rption'

The reproducibility of measurements is: prr : 1,54o/ofor Kl
K2 direction, Th.r. two values are lower than limit valve of 2o/o.

, The Kl clirection means dr.iving on the test track in tl-re south-west direction (SSw), while the K2 direction in the

norlh-east one (NNE)
o The value is given in the document UITP PROJECT SORT. ,,SORT calculation for gas vehicles"' Dl20l5l0l0514

Time and average speed measured in SORT 2 test

Test
numbeL

Direction Kl r Dilection K2 3

distance Im] tine [s] average speecl [krVh] distance Inr] time [s] averago speed [knr/h]

Kl5lK2? 973.882 184,41 18,94 968,270 184,53 18,82

Klr lK2s 958,487 184,25 18,67 968,86 I 184,28 18,86

Kt2lK2r 961 ,1 10 t84,60 r8,69 950,360 184,25 18,52

Fuel consumption in SORT 2 test [kg/100 kml

Direction K2Direction I(1Test number

Kl5lK27

Klr lK2s

Kl2lK2l
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5. CONCLUSIONS

Measured average value of the fuel;gnsumption gf the MAZ typeSORT 2 test, is 33,22 kg/l 00 km (40,27 a_rli OO ffi .-"'^ "'
The uncertainty of the measurement ist estimated as(+0,31dm3/t00tcm). ihis un 

"rtuinty 
is the.^pundeJ uncertainty with a95o/o and the expansion factor k: 2.

203016 bus, in the

+ 0.22 kg/100 km
confidence level of

End of test r.eport
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ANNEX 1

Bus technical specifications and measurement data
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2. Weather conditions

Wydanie l zdn. l pa2dziernika llO13 r

SORT TEST: SHEET 3

Test protocole

A. Test external conditions (for information)

1. Street conditions

Motor Transpoft | nstitute

182 - MM 203016 ENG - Kl .xlsx TEST EXTERNAL CONDITIONS
Передан через Диадок 08.09.2020 13:52 GMT+03:00
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B. Vehicle set-uP

1. Vehicle characteristics

1.1. Type and dimensions

1 4. Tyres

1 2 Engine

121 Daimler Truck AG, OM926LA V/3

122 Eng ne capac tY 7 201

123 240 2200

1 300 1 200-1 600
t\il

Hydraulically driven fan controlled
by an electronic control unit

1.3. Gearbox

4 A4 lontinental, Conti Urban HA3, 150/'145J ,1521148E

14.2 275170 R22,5

143
275170 R22,5 KSi9i:::!

145 4' a F+n ,A

r) nla irh
146 Nominal pressu

8,5*0,25147

1 4 B lPatte
19

(minir rm B0 o;

19

185 - SORT-SPREADSHEET-SAMPLE-EN 203016 xlsx

K0il;i
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1.5. Motor axle

1 9 Miscellaneous equipements

1 10 Load catculation

1 85 - SORT_SpREADS H EET_SAIVtpLE_E N 2030.1 6 xtsx
VEHICLE SEI'-UP
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1 11 Optional equipment

Weight Io deduct from lump rcao

Ticketing equipment (excluding the rrppo,fing;;;"r)
rc vehicle monitoring system (AVM)

nformation equipment

Secured driver cabin

Ovedoad due to double glazing

Total weight of optional equipment

1 12, Other factors to take into accounl

CS : Seats (forfaltary load: 1O kgiseat)

CF : Fuel tank capacity (litres x 0 B4O)

persons (Y) (excluding the driver)

Fuel measuring equipment

Total weight of other factors (kg)

1 13 Final value of the load and the weight of the comptete vehicle

lequipment (1)

Other factors (2)

Load = CL - (1) -(2)

Total vehicle weight to reach
14 318

Total vehicle weight measured (Weighing ticket) 14 325

2. Fuel

Item Value Unrt21 EC standard

Fuel density at2O"C

Sulfur rate

2.1 1

B 825 kg/dm3
22

ppm
23 Fuel temperature at test start

24 Fuel temperature at test end

25 Aobtue votume at test start

AdBiue volume at test end

Difference

tre
26

tre
2.7

iltre -<r.,.

185 - SORT_SPREADSHEET_-SAMPLE EN 2030.1 6 xtsx Передан через Диадок 08.09.2020 13:52 GMT+03:00
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AN]\EX 2

Results of fuel consunrption measurement
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Bonch / seio ofvehicules

Wydanie 1 z dn 1 pa|dzienka 2013 |

Calculation of consumption by massique measurementri i

Volume of fuel
used per cycle
(T Rsr = 20.c)

Measured fuel consumption
(T relersnca:20'C)

Consurnption relative to the exploitation

Moasutud

(vl00kn) (U100 km)

182 - IMAZ 203016 ENG - Ki x/sx
Massique cons measuremenl Передан через Диадок 08.09.2020 13:52 GMT+03:00
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Wydanie j z dn 1 pa2dzietnika 2013 |

calcuration of consumption Dy ryrassique measurements 
:

Consumption relative to ihe exploitation

ii0iltl,q

lt2-U ZmrBElC-lQrkx Massique qs. measuremenl
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