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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 1 testl,
performed for the MAZ type 203016 bus mannfactured by MAZ.

2. OBJECT OF THE TESTS

For the purpose of conducting the tests, the manufacturer has provided the test object,
whose basic data is given in Table 1. The tested object is shown on Fig. I 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 MAZ

Type 203016

VIN Nr"rmber Y3M203016L0000339

Ensine manufacturer Daimler Truck AG

Type of engine jM926LA.V13

Gearbox rnanufacturer Allison

Type of gearbox T375w/Ret

Software of gearbox 63CRO7PC

Main transmiss ion manufacturer ZF, AV 133/80

Main transmission reduction ratio 6,r9

ITS's identification number of the test obiect 18s

Date of accepting the obj ect for testing t2.08.2020

Ii0Ilill br,p|l

' "UITP PLoject'SORT' Standar<lised On-Road Test Cycles". New Edition UITP 20 14. International Association of
Public Tlanso ort. 20 | 4.
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J. l-be NIAZ 203016 bus _ fi_onr vlew
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Fig. 2. The MAZ 203016 bus _ rear vrew
3, MEASURING DEVICES USED IN TIIE TESTS

For-the pulposes of the tests thel.e were used:
ftrel flownreter I(MA Mobire McssMocr by AVL, seriar nunrber r66nodule KMA Mobile Concl b1, nVi, ,..i.f nunrber l6l
the LABEL' type LB-701, M tyre thernro-rrygro-barornefer- (seriarLB -7 028 displry (scr.ial,r.,, n 1r",. i birl. 

"'

anentometer CFM Master., rnc.rclel g901, 
se rial nuluber 8g09g70,

-r1
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' optical head GoRSYS-DATRoN type L-400, serial number 41434, for
vehicle speed,

. electronic, non-automatic balance type IT8000 MARS-S fp by MASA
nunrber 5231207-l.

4. THE COURSE AND RESULTS OF THE WORI(

4.1. Preparing the object to testing

The mass in lunning order of the tested bus was measured using an non-automatic balance.
This rr, ass was 1 I 126l<g.

Determination of the load mass Cr- of the testerl bus was carried out in accordance with
section I.3 of sheet 2 of Annex A to the SORT docun-ient. 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 Table Z.

Table 2.
Mass of optional equipment installed in tested bus [kg]

Air-conditioning 0

Ticketing equipn-ient (exclr-rding the supporting clevices) 0

Automatic veiricle monitoring system (AVM) 0

Information equipment 0

Secured driver cabin 0

Overload due to double glazing 0

Lubrirnatic equipment 0

Total weight of optional equipment 0

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

Table 3.

measurement of

Company, serial

4.2. Test track

FueI consumption
Niebor6w (Poland). The

measurenrents \ryere carried out on the road from Nie

Mass of the tested vehicle fkg]

No. Parameter Value

Mass of the vehicle 1t 126

2. Mass of load Cg 3200

3. Mass of optional equipment (table 2) 0

4 CollectioLr factor C5 due to the numbel of seats 0

5 Correction factor Cp due to tlie capacity of the fr.rel tank o
o

6. Calculated vehicle weight fol the test (l + 2 - 3 - 4 - 5) 14318

1 Measured mass 1 4325

Longitudinal gradient of the track was calculated f
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Basic paranieters of the measurentent path

Parameter Value

Condition of the tracl< sur'face t-] dry

Maximum longitudinal gradier-rt l%l 0,31

Track altitr-rcle 
2 

[m] 100

Minimum raciius [m] not applicable

Track length lrnl I 400

start and end points of the track and the distance between them.
ale given in Table 4.

4.3. Weather conditions

Weather conditions during the testing are shown

Weather conclitions pr evail ing clnring

The basic parameters of the track

Table 4.

in Table 5.

Table
the measurernents of fuel

consun-iptror-r

Parameter Test starl End of test

date of the test 20.08.2020 20.08.2020

test start / end tirne 'l:30
I 0:00

wind speed along the axis of the route [m/s] 0,04 0

ambient temperature ['C] ))4 24,8

relative humidity [%] 6t 5 \1 {

ambient pressure IhPa] 1000,7 1001,4

4.4. Fuel

Duling the tests, the vehicle was poweled by diesel fuel delivered in bus tank by the
Applicant. Fuel density at20"C was nteasured at ITS and was equal to:

Pon: 0,825 + 0,00 I [kg/dm3]

The value of the fuel density was used to calculate the volunretric fuel consumption.

4.5. Results of the measurements

The fuel consumption was calculated in accordance
chapter VI, section C of the SORT standard.

Date of measurements : 2020-08-20.

with the methodology set out llt

'lleight above sea level was detelminecl on the basis of data fi'om tlre website
http ://www. wysokosc.mapa, i ufo. p I
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Results of the measurement are showed in a*ex 2 T\time and average speed for each
:l:1'rT'#:l'.:i:"ifi:'*:ed in table 6. Moreove,, tn tJt.'7 there u,. tr,r rlsurts ortrie tuer

Tirne and average speed measured in SORT

Fuel consumplion in SORT I test fkgl100 km]
Table 7.

Test number Direction Kl Direction K2 Average

KI5lK2r Aa a^
40,04

KI2lK24 4) ?\ 40,46
Klr I K2r 42,40 40,:i6
Average 42,36 40,35 47,36

p = -{9-, :{9ro . 199
f L n,in

where:

FCro* n'ieaus maxin-iurl fuel consumption,

FC6in fieons minirnum fuel consumption.

'The Kl dilection t.neans dt'iving on the test tracl< in the south-west directio' (ssw), while the K2 directio, jn theruofth-east one (NNE)
* The value is given in the tiocument UlrP PROJECT soRT. ,,soRT calculation for gas vehicles,,. D/2015/0rc514

Table 6.

t.rt irl 
ured average rllass fiLel consumption accordrng to the methoclology of'the soRT I

FCsonrr = 4I,36 kg/I00 km.
Taking into account the density of diesel fuel eqr-rar to 0,g25 r<g/dm3 (see point 4.4 of trristest repoft)' the average fuel consumption in the soRi i t.rt .*p..rred in ldm3/100 kml is:

FCsonrt = 50,13 clm3/100 kn.
Taking into account the lower heating value of diesel fuel equal to l0 kwh/dm3 a, 

theaverage energy consumption in the soRT 1 test exprerr..t rn-1kwh/kml is:
ECsoar, = 5,013 kWh/km.

The reproducibility of measurements were calculateclusrng fbllowing equation:

Direction Kl 3

Dilection K2 r
drstance Int] time [s] av9rage speed [knr/h] drsfance [nt] time [s] average speetl [km/h]Ki5lt<21 ll31,52

3t 1 .47Kl, lI(24 n 3 8,29 3 t0,54 | 147 ,46Kt l lK2, I tJ 1,98 3 10,82 t 139,41 3 r 0,31
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The reproducibility of measurements is: pa1 : 0,19%o for Kl direction and pxz : I,3l%o fsr
K2 direction. These two values are lower than limit value of 2%o.

5. CONCLUSIONS

Measured averuge value of the fuel consumption of the MAZ type 203016 bus, in the
SORT I test, is 41,36 kg/100 km (50,13 dm'/100 km),

The uncertainty of the rneasurement ist estimated as t 0,22 kg/100 km
(+ 0,31 dm3/100 km). This uncertainty is the expanded uncertainty with a confidence level of
95% and the expansion factor k:2.

Encl of test lepolt

It0llnl bxpI|A
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ANNEX 1

Bus technical specifications and measurement data

[ 0l:! q
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COS/KP-06/21
Wydanie I z dn. 1 pa2dziernika 2013 r

SORT TEST: SHEET 3

A. Test external conditions (for information)
1. Street conditions

Test protocole

Motor Transport I nstitute

2. Weather conditions

182 - MAZ 203016 ENG - Kl xrsx 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. 2. Engine

1.3. Gearbox

li 0lilt t

) :) otl
,.f rotod

1 85 - SORT_SPREADS H EET_SAM PLE_E N 20301 6.xtsx Передан через Диадок 08.09.2020 13:52 GMT+03:00
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1 5. Motor axle

1 10 Load calculation

VEHICLE SET-UP
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1 11 Optional equipment

1 .1 3 Final value of the load ancj the weight of the comptete vehicle

Weight to deduct from lump loacl

Ticketing equipment (excluding the supporting devices)

Automatic vehicle monitoring system (AVM)

Information equipment

due to double glazing

Total weight of optional equiprnent

1 12 Otherfactors to take into account

Item
Actual weight

(A)

rn kg

Reference
weight (B

(ks)

Difference
(A-B)inks

1.12.1 CS : Seats (forfaitary load: 10 kg/seat) 300 300 0
1.12 2 (,r- : huet tant< capacity (litres x 0 840) 176 4 168 B

1123 On-board persons (y) (excluding the driver) X

Actual
measured

wetqnt
X

1124 measunng equtpment
X none X

(2) Total weight of other factors (kg) 84

Item Value Unit
1.13 1 Lump load

| | tzo kg
113 CL: Load

3 200 kg
I IJ J \Jplonat equtpment (1)

0 Kg
1134 Other factors (2)

B Kg
tJ c Load = CL - (1) -(2) 3 192 kg

1.13.( Total vehicle weight to reach 14 318 kg
Total vehicle weight measured (Weighing ticket) 14 325 kg

2. Fuel

Item Value Unit
zl EC standard

211 Fuel density at 20"C B 825 kg/dml
22 Sulfur rate

ppm
23 Fuel temperature at test start

24 FUet temperature at test end 'c
25 AdBlue volume at test start

tre
26 AdBlue volume at test end

tre
27 Difference
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ANNEX 2

Results of fuel consumption measurement

'i:l

'\.

,'. i
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Calculation of consumption by massique measurgments :

Consumpt ion relative to the exptoitation

Wydanie 1 z dn j paldzjetnika 2013 |

182- l\4M203016 ENG - K1 xtsx
Massique cons measuremenl

fiOIII'J] BTP
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Galculation of consumption by massique measurements :

Wydanio 1 z dn 1 pazdziornika 2013 I

Consumption relative to the exploitation

182 - MAz 2030'16 ENG - K2 xlsx Massique cons measuremenl

ti0iltrfl
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