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Commission Surveillance of fuel consumption test
Test material Unbound base material

Test date -

Date of registration 2022-02-02

Test period 2022-02-08 1 2022-02-17

Marking of sample -

Summary

Commission(short version)

VTI has performed surveillance of fuel consumption tests on a Dynapac roller of model CA
3500D. The rollewastested irthree different settings in eatbstweek.Thesecondest
weekwasa duplicate othe first tesiveek The roller was driven by personnel of Dynapac.

Summary of Results

Standard 82litres/day
EcoMode 68 litres/day
EcoMode+Sesmic 55 litres/day
Content
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Commission

VTI! has performed surveillance of fuel consumption tests on a Dynalpercof model CA
3500D. The roller was tested in three different settings in @aicbf twoweelks. The two test
weeks weradentical regarding the test procedyserformingthetests twicewith the
intention ofvalidaing that similar test results wereachedThe first week of tegig was
during Februang™ to FebruarylO" 2022 and the second weeksduring Februaryl5" to
Februaryl " 2022.The roller was driven by personnel of Dynapac.

Conditions
A roller from Dynapa®f the model CA3500D was usesee appendix C for technical data.

Settings, Dynapac
You can use different kinds of settings on the roller:
1 Standardnodei engine runs on higffull) RPM and the vibration frequency29 Hz
in high amplitude and 33 Hz ioWw amplitude
1 Eco modd engine run®n lower RPM that is automaticalidjusted tahe engine
needs Compaction frequency is the same as in standard mode.
1 Eco mode + Seismic moddower RPM controlled by the Eco setting. The Seismic
settingautomaticallyadjuststhe vibration frequencin order to maximize the
compaction effect.

Driving schedule

Every morningstartedwith a warmup of the engine, roller and electroniith the machine
running at idle speefdr 10 minutes.

Six cycles of driving were performed each day andmachinesettingwasused for each day
of the weekThree cycles before lunand three cycles in the afterno&very cycle had a
duration of one hour (60 minutes) and consisted of

Transport driving 9 minutes

Vibration, low amplitude 14 minutes

Vibration, high amplitude 7 minutes

Transport driving 9 minutes

Vibration, low amplitude 14 minutes

Vibration, high amplitude 7 minutes

The ratio between these driving modes corresponds to the typical uskeis agcording to
Dynapac.

Test area

The test area thatasusel for this compaction work is a harbor area on the Verkd island just
outside Karlskrona.

The materiabeing compacted haah approximatedradingof 0/150 mm with quite a high
content offines and over size aggregats=eFigure4 andFigure5 in AppendixB, Photos

(VTI)

LVTI = The Swedish National Road and Transport Resdasthute
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Results

During the test day¥/TI observel the driving of the roller all day and as far as we could
observethe decided schedules were kept. Téfeelingof dieselwasonly performed in the
presence of VTI personnélverytest dayw Tl and Dynapac personnglgethemade sure
that thefuel tank of the rollerwas fullin the morningandthat it was filled up again before
leaving the work siteThe amount oflieselbeing refueledvasnoted seeTablel.

Table 1. Results of fuel onsumptions liters per day

Setting Average Reduction® | Testweek 1 | Test week 2
Standard 81,6 - 85,9 liters 77,3 liters
EcoMode 67,6 17 % 67,5 liters 67,7 liters
EcoMode+Seismic 55,4 32 % 55,4 liters 55,4 liters

The fuel consumption is very similar between test week 1 and 2, except for the Standard mode
where the deviation is quite higlfiwewould add3 moreliters for day 1, week fexplanation

and motivation for doi ng s derebelowgandvireAppendixd er 0
A) theaverage will be 83,1 liters and tleduction numbers will improve even further for Eco

Mode and Eco Mode+Seismic,.

Then thereductionwould be EcoMode: 19%
EcoMode+Seismic: 33%

Weather observations

Test week 1

Date Setting Weather

8 February22  Standard from +3°C to +7°C, Windy and mixed sky: rain

and clear (sunny)
9 February-22  EcoMode from +3°C to +6°C, Windy and mixed sky: clear

(sunny)and rain
from +3°C to +4°C, Windy and mixed sky:
cloudy and clear (sunny)

10 February22 EcoMode+Seismic

Test week 2

Date Setting Weather

15 February22 Standard +5°C, cloudy, wndy

16 February22 EcoMode From +4°C to +6°C, wmdy, cloudyand light rain

17 February22

EcoMode+Seismic

2 In comparison to Standard setting

+3°C, light rain.
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Other observations

The morning of day 2 in the first week aihleakage fromadrum bearingvas disovered
The oil levelhas then regularlpeenchecked and oil was refilled when needEkis leakage
did probably nohave any influencerothe fuel consumption.

The roller has been at the mechanics during the weekend between weekduarid the oll
leakage Therefore, the roller was refueled thre first dayof week 2beforestarting, to ensure
that the work started from a full fuel tank.

The roller was refueled after the work was done every day. However, on the morning of the
second dayhe second weekt was noticed that roller indicated aefuevel of 94%. This

could be due to the fact that the roller was parked slightly different (lightly inclined
backwards) when refueling the second weekpared to the first weeRarking differently

was toallow dumper trucks to paddowever, the rollewas parked the same way all three
days during the second week. Therefore, it is possibleitbatel reading on the first day
became a bit low.

If the volumes of diesel being refueled are compared to the fuel consumption given by the
software, it can beeen thathe refueled volumes generaliye slightly higher than what the
softwareindicates One exception is the first day of week 2 (Standard mode) when the actual
refueled diesel volume was 5% lower than indicated by the softAthrefueled volume

andall software fuel readings are showrTiable2.

Table 2. Refueled diesel volumes compared to dg fuel consumption given by the roller software.

Test week 1 Test week 2
Setting Refueled | Software Diff. Refueled | Software Diff.
Standard 85,9 | 84,5 | +2% 77,3 1 81,0 | -5%
EcoMode 67,51 64,5 | +5% 67,7 | 63,51 +7%
EcoMode+Seismic 55,11 52,01 +6% 5541 51,51 +8%

The difference between week one and two for the standard setting can depédfetant
placing of depot tank and the roller.

If the fuel consumptiamfor all three settings ag@ottedin the same figur@-igurel), the
differences become clear.
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Figure 1. Fuel consumptionfor the three test days (different driving and compaction modes) duringhe first week.
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Appendix A - Data provided by Dynapac

The data provided below show fuel consumption and engine speed (RPM) for the three test
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days during the first weekote that the/-axes in thduel consumptioriagrams are wrong

and showdeciliters per hougnot liters per hour).
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Figur 1. Fuel consumption and engine speed (RPM) for the first test week.
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Explanation to fuel deviation, given by Dynapac

Since the machine was loaded for transport to the workshop and was driven in connection
with repair and then back to Verkd, we needed to replenish fuel before the tests started on
Tuesday morning 15/2. Your pictures show that we filled in six liters.

The machine has only consumed three liters during transport and repair. See total fuel used
15/2and 10/g31 ven by t he n8806hAndBOODliers espéctiveha It neeans
that we had three liters more in the tank in the morning of 15/2 than inehang of 10/2.

If you add these three Iiteto the refueled 77.3 litres for Tuesday 15/2, the total consumption
will be 80.3 Iters Measured by the ECU of the machine is 81 liters. That difference is within

tolerance and would provide a better consisyewith the expected savings.
Please see the picturels

Figur 2. Refueledvolumen in the evening 10 Feb., 55.5 liter3he total reading is approximately 110511 liters.
and

Figure2) below for the explanation. See both the total volume and the current one for
refueling:

itventil
|1

NOT FOR RESALE - PARA UTILISACION EX

COMMERCIALES DU FISCALES - APPAREC
CHi
HIGH ACCURACY. g;gg;ﬂé;%éwssunumms Ol PRODOTT| PER "L'f&n'fgfrﬁ'ﬂ'f
VIETATO L'USO IN RAPP
IME T E R CIRCOLARE MINISTERIALE nray DEL gg;%:}f;;’é

\RIO
JARA UTILIBACION EXCLUBIVA DEL USUAS
Voo PN O B AL 1S
OaRGA 8 by PREALS ApPAECE it
R /| APPORTO A TERZ!
v VIETATO L'UBO IN R
onace O ERELRM AR, a4 1888

FLUID HANDLING
TECHNOLOGY

MADE IN ITALY MADE IN ITALY

Figur 2. Refueledvolumen in the evening 10 Feb., 55.5 Figure 2. Meter not resetin the morning of 15Feb,
liters. The total reading is approximately 110511 liters. 55.5 1 from Thu 10/2 + 6.2 liters from the morning of
15 Feb. after the weekend transport and repairgives
61.7 liters. Compare total fuel used from Thursday
10 Feb.to Tuesday 15Feb. 3003 to 3006 liters. Only
3 liters. Total volume here is about 110517 litst
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Appendix B, Photos (VTI)
All photos: Hakan Arvidsson and Henrik BjurstrgwWar|

O DywAPAC

e

Figure 3. Tuesday morning, February 8, 2022. Te testing has just begun.

[ 220

: D - & 1S thad ol e
Figure 4. Picture of the material. The ruler is 1 m (1000 mm).
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Figure 6. Material handling with Catérpillar. The rIIer in the backgrofjrid.
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Figure 7. Reading on fuel neter after day 1, week 1. Standard mode withigh frequency; 86,5 liters.

Figure 8. The roller in work day 2 with Eco mode.

VTI POST/MAIL SE-581 95 LINKOPING BESOK/VISIT OLAUS MAGNUS VAG 35 TEL +46 (0)13 20 40 00 FAX +46 (0)13 14 14 36 WEB www.vti.se
STYRELSENS SATE LINKOPING ORG NR 202100-0704



Pagel2 (22)

vt TEST REPORT

VTI 2a#8:0 2

Figure 9. Filling of material in the exploitation area.
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AL TaBUR
PUBBLICO N € VIETATD L'U50
CIRCGLARE MINISTERIALE N'67 DEL 45,07/1986

MADE IN ITALY

Figure 11. Reading on fuel neter after day 2, week 1. Eco mde; 67,5 liters.
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Figure 13. Reading on fuel neter after ay 3, We 1. Ecomoe +Seimi; 5, Itrs
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Fiur 14, the left; entering the roller for a new day a new week. Tdhe right the roller in work: Standard mode.

Figure 15. Transport of material.
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Figur 16. A VI of the wrking roller.

Figure 17. A scenic view 6the roller close to theshore.
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NOT FOR RESALE - papg 1

NICHT Eicy s

ACION EXCLUsIVA G sy
M - INTERDIT POUR T res. TRANSACTIO)
PUBBLICO NE E vigrar, 0 IN RAPPORTG A TERD,
P IETATG -

REOLARE MINISTERIALE prery DEL 25/07 /15g6

Figure 18. Reading on fuel neter after day 1, week 2. Standard mode with high frequency; 77,3 liters.
(Three liters are to little?)

Figure 19. A view over the oking site. The roller is to the left just below the horizor(below the arrow)
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NOT FOR RESALE - PARA UTILISACION EXCLUSIVA DEL USUARIO

NIGHT EICHFAHIG - INTERDIT POUR TOUTES TRANSACTIONS

COMMERCIALES OU FISCALES - APPARECCHIO MOD. K33 NON

HIGH ACCURACY 'DONED ALLA MISURAZIONE DI PRODOTT| PER LA VENDITA AL

PUBBLICO NE E VIETATO L'USO IN RAPPORTO A TERZ!

ITIET E R CIRCOLARE MINISTERIALE N°67 DEL 25,07,1955

MADE IN ITALY

Figue 20. ding on fuel meter after day 2, week 2. Eco mod; 67,7 liters.

Figure 21. Day three week tvo, Eco Mode + Seismic on a quite wet surface.
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NOT FOR RESALE - PARA UTILIBACION EXCLUSIVA DEL UBLIARIO
« NICHT EICHFAHIG - INTERDIT POUR TOUTES TRANSAGTIONS
GOMMERCIALES OU FISCALES - APPARECCHIO MOD. K33 NON.

IDONEO ALLA MISURAZIONE DI PRODOTT| PER LA VENDITA AL
HIGH ACCURACY 5,551 160 NE E VIETATO L'USO (N RADPORTO A Teaz! -
IME T E R CRCOLARE MINISTERIALE P87 DEL 25,/07,/1986

FLUID HANDLING
TECHNOLOGY
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Figur 23. Reading on fuel neter after day 3, week 2. Eco mode + Seismic; 55,4 liters.
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Figure 24. After work. The parked roller after the two weeks oftesting at Verkd in Karlskrona, February 17, ‘ h
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Appendix C, Dynapac CA3500D i Technical data
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