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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| test',
performed for the MAZ 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 data is given in Table 1. The tested object is shown on Fig. 1 to Fig. 2. Other bus

data is presented in Annex 1.

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 MAZ 203016

Make MAZ
?yia;_ - 203016

VIN Number Y3M203016L0000339
Engine manufacturer Daimler Truck AG
Type of enéine B OM926LA.V/3
Gearbox manufacturer Allison

Type of gearbox T375w/Ret

Software of gearbox 63CRO7PC

Main transmission manufacturer ZF, AV 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

"“UITP Project ‘SORT” Standardised On-Road Test Cycles”. New Edition UITP 2014, International Association of\‘

Public Transport, 2014.
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Fig. 1. The MazZ 203016 bus - front view

HERET T =

Fig. 2. The MAZ 203016 bus - rear view

|98

- MEASURING DEVICES USED IN THE TESTS
For the purposes of the tests there were used:

fuel flowmeter KMA Mobile MessMod by AVL, serial number 166 ( '\\\

module KMA Mobile Cond by AVL, serial number 16 W e ‘I,m;nﬂ%\\
--.;f_-"_:ul,nn' 2

* the LABEL, type LB-701, M type thermo-hygro-barometer (serial numbcr\l\.}’?‘l f

LB-702B display (serial number 1073),
* anemometer CFM Master, model 8901, serial number 8809870,

: T+03:00
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* optical head CORSYS-DATRON type L-400, serial number 41434, for measurement of
vehicle speed,

= clectronic, non-automatic balance type 1T8000 MARS-STP by MASA Company, serial
number 5231207-1.

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 mass was 11126 kg.

Determination of the load mass Cy, of the tested bus was carried out in accordance with
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 Cr. The values of masses of this equipment
were provided by the bus manufacturer. They are listed in Table 2.

Table 2
Mass of optional equipment installed in tested bus [kg]
Air-conditioning 0
Ticketing equipment (excluding the supporting devices) 0
Automatic vehicle monitoring system (AVM) 0
Information equipment 0
Secured driver cabin 0
Overload due to double glazing 0
Lubrimatic equipment 0
Total weight of optional equipment 0

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

Table 3.
Mass of the tested vehicle [kg]

No. Parameter Value

I. | Mass of the vehicle 11126

2. | Mass of load C. 3200

3. | Mass of optional equipment (table 2) 0

4. | Correction factor Cs due to the number of seats 0

5. | Correction factor Cr due to the capacity of the fuel tank 8 ‘
6. | Calculated vehicle weight for the test (I +2 -3 ~4—5) 14318 ||
7. | Measured mass 14325 J

4.2. Test track / :
|

Fuel consumption measurements were carried out on the road from NlebUJ U\\ to Lunu.[wox
Nieborow (Poland). The longitudinal gradient of the track was calculated ﬁomﬂhu N\llllude ut thc
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start and end points of the track and the distance between them. The basic parameters of the track
are given in Table 4.

Table 4.
Basic parameters of the measurement path

Parameter Value
Condition of the track surface [-] dry
Maximum longitudinal gradient [9%] 0,31
Track altitude * [m] 100
Minimum radius [m] not applicable
Track length [m] 1400

4.3. Weather conditions
Weather conditions during the testing are shown in Table 5.
Table 5.

Weather conditions prevailing during the measurements of fuel
consumption

Parameter Test start | End of test
date of the test 20.08.2020 (20.08.2020
test start / end time 7:30 10:00
wind speed along the axis of the route [m/s] 0,04 0
ambient temperature [°C] 22,4 24,8
relative humidity [%] 61,5 55,3
ambient pressure [hPa] 1000,7 1001,4

4.4. Fuel

During the tests, the vehicle was powered by diesel fuel delivered in bus tank by the
Applicant. Fuel density at 20°C was measured at ITS and was equal to:

pon= 0,825+ 0,001 [kg/dm’]
The value of the fuel density was used to calculate the volumetric fuel consumption.
4.5. Results of the measurements

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

Date of measurements: 2020-08-20.

? Height above sea level was determined on the basis of data from the website
http://fwww.wysokosc.mapa.info.pl
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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,
Time and average speed measured in SORT | test

Test Direction K1 * Direction K2 *
number distance [m] time [s] average speed [kmv/h) | distance [m] time [s] average speed [km/ﬁ
Kis| K2, 1131,52 310,66 13,09 [165.30 311,47 13,47
K1, K2, 1138,29 1147.46 310,56 13.28
Kl,|K2, 1131,98 1139,41 310,31 13,21
Table 7.
Fuel consumption in SORT 1 test [kg/100 km]
Test number Direction K | Direction K2 Average
Kls|K2, 42,32 40,04
K1, K2, 42.35 40,46
Kl, ’ KZQ 42,40 40,56 //’ \\"\.\
I S
Average 42,36 40,35 41,36

Measured average mass fuel co

nsumption according to the methodology of the SORT |

test is:
FCsorr1 = 41,36 kg/100 k.

Taking into account the density of diesel fuel equal to 0,825 kg/dm’ (see point 4.4 of this
test report), the average fuel consumption in the SORT | test expressed in [dm>/100 km)] is:

FCsorr1 = 50,13 dm’/100 km.

Taking into account the lower heating value of diesel fuel equal to 10 kWh/dm® ¢ the
average energy consumption in the SORT 1 test expressed in [kWh/km] is:

ECsopr1 = 5,013 kWh/km,
The reproducibility of measurements were calculated using following equation:

FC_—FC

- nax min_ 100
S

min

where:
FChax means maximum fue) consumption,

FCpiy means minimum fuel consumption.

® The K1 direction means driving on the test track in the south-west direction (SSW), while the K2 direction in the |
north-east one (NNE) . |
* The value is given in the document UITP PROJECT SORT. ,,SORT calculation for gas vehicles”. D/2015/0105/4 |
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The reproducibility of measurements is: px; = 0,19% for K1 direction and px, = 1,31% for
K2 direction. These two values are lower than limit value of 2%.

5. CONCLUSIONS

Measured average value of the fuel consumption of the MAZ type 203016 bus, in the
SORT 1 test, is 41,36 kg/100 km (50,13 dm*/100 km).

The wuncertainty of the measurement ist estimated as =+ 0,22 kg/100 km
(£ 0,31 dm*/100 km). This uncertainty is the expanded uncertainty with a confidence level of
95% and the expansion factor k = 2.

End of test report
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ANNEX 1

Bus technical specifications and measurement data

iy A B
“ gy
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Wydanie 1 z dn. 1 pazdziernika 2013 r,

SORT TEST: SHEET 3

Test protocole

Date of test _ 20-08-2020
Test start time' . 07:30
Test end time: 10:00
Place of test Nieboréw

Establishme__m’t c_:'a-rry'i'n_.g__'.put'th_e"m’.a.a_sf.uréh'ren't

Motor Transport Institute

A. Test external conditions (for information)

1. Street conditions

N® | ltem Value Unit
1.1 State of track surface dry /
1.2 |Max longitudinal gradient 0.31 %
1.3  |Track altitude 100.0 m.as.l
1.4 Min. radius 0.0 m
1.6 |Track length 1400 m
2. Weather conditions
Value ;

E it falle. = S5 Unit
{ 213 Test start Testend A
2.1 Wind speed (< 3 kmv/h) (1) 0.0 0.0 m/'s
2.2 |Temperature ([0°C;30°C] 22.4 24.8 °'C
23 |Humidity (< 95 %) 61.5 55.3 %
2.4 |Atmospheric pressure 1.0007 1.0004 bar

182 - MAZ 203016 ENG - K1.xlsx

TEST EXTERNAL CONDITIONS

il
et hu by
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B. Vehicle set-up

1. Vehicle characteristics

1.1. Type and dimensions

e |ltem Vaue Unit
1.1.1 |Vehicle type MAZ 203018 [
1.1.2 |Lengthi(L) 12 m
1.1.3 |Width (W) 2.55 m
1.1.4 |Height 3.28 m
1.1.5 [Empty weight 11125.9 kg
1.1.6 |Mileage 1100 Kkm
1. 2. Engine
e ltem: Value Unit al (mpm)
1.2.1 [Manufacturer and type Daimler Truck AG, OM926LA.V/3 v /
1.2.2 |Engine capacity 7201 cm? !
1.2.3 [Maximum power 240 kW 2200
1.2.4 [Maximum terque 1300 Nm 1200-1600
i B b Ak Hydraulically driven fan controlled -

1.2.5 |Driving mode of the engine fan by an electronic control unit / /
1.3. Gearbox

e ltem Value.
1.3.1 |Manufacturer and type Allison, T375w/Ret
1.3.2 |Used software B3CRO7PC
1.4. Tyres

e tem Value Unit
1.4,1 [Manufacturer and type Continental, Conti Urban HA3, 15011454, 152/148E /
1.4.2 |Dimensions (front axle) 27570 R 22,5 /
1.4.3 |Dimensions (central axle) nla !
1.4.4 |Dimensions (rear axle) 275/T0 R 22,6 /
1.4.5 _Nominal_pressure (front axle) 8,5+0,25 bar
1.4.6 [Nominal pressure (central axle) nla bar
1.4.7 |Nominal pressure (rear axle) 8,50,25 bar
1.4.8 |Pattern depth of new tyres 19 mm

Actual pattern depth measured
st sl 19

12 (minimum 80 % depth of the new) g

185 - SORT_SPREADSHEET_SAMPLE_EN 203016.xlsx
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1.5. Motor axle

ME ltem Value
1.5.1 |Manufacturer and type ZF, AV 133/80
1.5.2 |Reduction ratio 6.19
1.6. Engine lubricant
e tem Value
1.6.1 [Type Mercedes-Benz NFZ-Motoroil MB 228.51
1.8.2 [SAE Grade 10W40
1.6.3 |Other features X
1.7. Gearbox lubricant
[ e ltem Value
171 |Type Castrol TransSynd Tote 1000L 0,023
1.7.2 |SAE Grade Tes 295
\LF.B Other features X s
1.8. Batteries
N° Item Vaiue Unit T
1.8.1 |Type TandrcToyH 220
1.8.2 |Number 2 Quantity
1.8.3 [Neminal unit voltage 12x2 \
1.8.4 |Unit weight 62 5x2 kg
1.9. Miscellaneous equipements
| e ltem. Value
1.8.1 [Number of doors 6
1.9.2 |Retarder retarder integrated in the automatic transmission
1.8.3 |Air conditioning X N
|_1,9.4 Other

1.10 Load calculation

" |

N® Item Value Unit
1.10.1(Vehicle length 12 m
1.10.1|Vehicle width 2.55 m
1.10:1|Load (CL). 3200 kg

08.09.2020 13:52 GMT+03:00
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1.11. Optional equipment

e ltem Weight to deduct from lump load
1.11.1]Air conditioning X
1.11.2|Ticketing equipment (excluding the supporting devices) X
1.11.3|Automatic vehicle monitoring system (AVM) *
1.11.4|Information equipment ¥
1.11.5|Secured driver cabin X
1.11.6|Overload due to double glazing X
1.11.7|Lubrimatic equipment X
(1) |Total weight of optional equipment 0
1.12. Other factors (o take into account
Actual weight Refgrence D e
N° ltem (A) weight (B v
in kg (kg) (A-B)inkg
1.12.1|CS : Seats (forfaitary load: 10 kg/seat) 300 300 0
1.12.2|CF : Fuel tank capacity (litres x 0.840) 176.4 168 8
Actual
1.12.3|On-board persons (Y) (excluding the driver) X measured
weight
1.12.4|Fuel measuring equipment X none
(2) |Total weight of other factors (kg) 8.4
1.13. Final value of the load and the weight of the complete vehicle
N° ltem Value Unit
1.13.1|Lump load 11126 kg
1.13.2|CL : Load 3 200 kg
1.13.3|Optional equipment (1) 0 kg
1.13.4|Other factors (2) 8 kg
1.13.5|Load = CL - (1) -(2) 3192 kg
1.13.6|Total vehicle weight to reach 14318 kg
Total vehicle weight measured (Weighing ticket) 14 325 kg
2. Fuel
N°® ltem Value Unit
2.1 EC standard /
2.1.1 |Fuel density at 20°C 8.825 kg/dm?
2.2  |Sulfur rate ppm
23 Fuel temperature at test start - MG
2.4  |Fuel temperature at test end - ©
2.5 |AdBlue volume at test start - litre
26 |AdBlue volume at test end # lire ’
LZ] Difference / ‘ ‘ir{ne

185 - SORT_SPREADSHEET _SAMPLE_EN 203016 xIsx
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ANNEX 2

Results of fuel consumption measurement
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COSMP.08/23 Wydanie 1z dn. 1 pazdziernika 2013 r

Calculation of consumption by massique measurements :

113198

= 113829
- 12586
+ 147,93

3 13152
: 130.09
= 113361

SORT 2
Sign (unit Migkg) M (kg) 0 SOC (Ah) M = Wi - B (k) V(1) d{m) C (k100 km)
Measurement - - HNA = = HAIA
Measuramart 2 - - HNIA - - HINIA
Measuremenl - - A - A
Measureman 4 - - A - - HNIA
Maasurement 5 - - A - - #Nfa
Measurement 5 - - WA - = = CHNIA
_Measurement 7 - - HMIAT To= . HMA
Measuramenl 8 - - Y o - =1E AN Y
Measirement 9 - . HAA A o = =i H = WA
Measuremant 10 = - 4 - - RN
Measuremend 11 5 - WA 3 - HMIA
Measurament 12 A - Hisee HNiA
Insufficient number of measuremonis,
Sign (unif) P = 1A= A (e ] d {m} £ (kgt100 ki)
Maasuroment A - - NS
Measlirement A = - Rk [
Maasiremant: i - - A
L Measurament 4 WA - = WA
easiraiient § A - - ELN )
Measuramenl 6 B - - KINIA
_Measurement 7 | - - HhiA
Messuremen B - - . HMA
Mersuwement 9 - - HNEA
Megsuroment 16| = PRIA
Measureman 11) - . H#MIA
- i - - HA
5 i T Insufficient numbar of MEasuraments,

Consumplion relative to the exploitation

[Coefficiont ¢

O "“"q
Yy

IRARNT Vi
FT
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Calculation of consumption by massigue measurements :

kg Miitka)
D.4B68 1] =
04822 a
046G a
0454, a 5
0470, [i] =
0,462 [1] -
04523 a
Measurmntﬁ 0
_Maasuremant 8 [i]
Measigment 100 . [§]
“Measurement 11 | - 0 HLA
[ Measurement 12| - il - - = A
3 =y 40,35
SORT2
Sign funig) Mi(kg) M (kg) M = Mi - MT (ko) Yl dim) C {kal100 kin)
Measuremant - - HNIA
Meazuremuont 2 - A
hieas 3 = M
Measurement - A
Measurament = A
Mueasuremsnt . - A
Measurament - - A
Mazsuremen = St WA
Measuremer - HMIA
taeasurement - - R,
easuremant - - MR
nent - = A
Insul‘ﬂcium number of measuremonts
ST TE S Ve TS L I
Mi (ko) i) | © (k100 ke
a A
[H] HMIA
1] : HNIA
0 fi) - - A
i "] fad = WA
_Measurament 6 0 A - - HAIA
Meastrement 7. [i] A - - HMIA
| Measurament s 1] A - HiwA
] - fa) - A
Measurament- 0 - A - BMA
" Measurament 11 - A = - SIS
Measurement 12 Iy - - HRIA
Hif Insufficient number of measurements
Consumplion relative to the exploitation
: ‘ Measurad
i 1 Coefficient € consumptjaa
.00

ROPTIIOHD o

ST
yope I'.&.in.;é
LT

182 - MAZ 203016 ENG - K2.xIsx Massique cons. measurement 179 : /
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