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The main goal of the research is to develop methods for measuring the
energy consumption of skidders

ie. determination of the energy consumption of the skidder at different
operating tasks and under different field conditions.

It is necessary to perform field measurements on existing vehicles, then

conduct an adequate analysis of the collected data which, after processing,
are used as a basis for the development of hybrid drives.
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SKIDDER TYPE AND MEASURING DEVICES

Skidder Ecotrac 140V skidder was equipped by
new measurement device —

WIGO-E (Telematic Data collector) gateway
fuel flow meter.

Devices provided precise data collecting of
technical characteristics during timber skidding at
different operating tasks and under different field
conditions.

RESEARCH AREA

Bjelovar-bilogora County — timber skidding from final fellings on hilly terrains

Lika —Senj County — timber skidding selective fellings on mountainous terrains
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Mobilisis — measuring equipment (installation)

MOoBiLISIS

WIGO-E (Telematic Data collector) gateway *‘ N

collecting and storing data from sensors and motor

computer via CANBUS

* integrated GPS system

data transfer of WLAN, LAN and GSM communication to
Web platforms (Cloud).
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Differential fuel flow meters— DFM 100 D

Minimum flow rate in | Maximum flow rate in
. . Measurement
Model each measuring each measuring . o
camera, L/h camera, L/h inaccuracy, + %
DFM 100D 10 100 3
Nominal / Max fuel pressure, MPa 0,2/2,5
Min / Max kinematic viscosity, mm?/s 1,5/6.0
Infiltrations size in the liquid, mm 0,08
Min / Max supply voltage, V 10/ 45
Max current consumption, mA, dor Unom =12/24 V 50/ 25
Operating temperature, °C -40...+85/-20 ... +60
Ingress protection rating (IP Code) 54

Measurement precision = 0,001 L
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MEASUREMENTS
Remote measurements Terrain measurements
- Fuel consumption (mL) - skidder load volumes per cycles

- position (travelling route) of skidder (lat, lon) - slopes of skid trails (GNSS)

- Detection of winch work (0, 1)
- Engine rpm (min)

- Engine torgue (% od max)

- Throttle position (%)

- Engine temperature

- sampling frequency —3-5 s
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DATA COLLECTION

- Web platform

- Mobilisis interface

- Vehicle operation
reports (graphic and
tabular display,
Xlsx, .pdf)

<« cC O & fleet.mobilisis.hr/aspx/login.aspx * 0O »
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DATA COLLECTION

MoOBILISIS
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RAD VOZILA: EcoTrack 140
- e a O r I ' l Datoteka  Polazno Umetanje Raspored stranice  Formule  Podaci  Pregled  Prikaz  Pomo¢ 4 Zajednicko koristenje & Komentari
Rsgiotraija: 734574 —_— .
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Mjerat protoka goriva | Bjelovar (EcoTrack 140) | 10.02.2022 FMS podaci | Bjelovar (EcoTrack 140) | 10.02.2022 00:00 - 23:59
MOBILISIS MOBILISIS
Vrijeme
Potroinja  Vrijeme Vrijeme . Viijeme rada il 8ol Oketni Sajanje’s
- s ooee e il s e Stanje Ukupna gorivau okretal]a moment (3% Pozicija Temperatur  upaljenim, Broj Broj
Potrosnja radu s matora motorau rada motoras  uodenim S, . .
apoo|  Potrodije g e Ui Vo]  inotosst eipalod problsaom brojEanika Brzina  potro¥nja  spremniku Razina Radnih sati motora od  papufice. amotora motorom pritisaka pritisaka
iamjerena  gorivau Potroinja  raduna omdowoda zbiljeeno rada prema maksimaini| om dowoda sisprewnim | Vileme |7 nl fm ¥ gorivi¥ | Y| gorva 7| = RAY |maksimur * | gasa ¥ | (¥ (hhnY]  koln¥ kv ¥ |
Trenutna  potroinja  raduna  goriveu maksmalno ilipowata mprotoku motoray  optimaino m Wipowata mierenjem | 10.02.2022
Temperatur Mod potodnia  goriva  miest woinfi mprotoku goriva  gwive  swaju mprotoku protokom goriva  mierata | 1444558 78500 i i . o
Datum | | agoriva| ¥ | mjer ¥ goriva{L Y| (000 Y] (000 (@00 ©.00 ] (000 Y] (L1 E fhhcn Y | fabcm Y | (hhom Y (hhn Y| (oL 10.02.2022
O T . 7.651,0 785,30 1024 0 00:00
s 47 [} 0,02 510,758 67,978 430,585 12,195 2015 56:04 3216 23:35 00:00 00:02 oo:08 144453
£ 10022022
1002.2022 76510 785,30 1.800 15 58 0000
6:56 2 1 0,03 510,838 68,028 430,615 12,195 4015 56:05 3217 23:35 00:00 00:02 00:08 144448
. 10.02.2022
- m e rgl n g a I I d ata 1?'01'2022 2 L] 0,04 510,858 68,043 430,62 12,195 4015 56:06 32118 2335 00:00 00:02 00:08 14:44-43 76510 785,30 1.285 71 48 0000
6:56 £ i
1?.D1.2021 1 1 0,16 510,908 68,078 430,635 12,195 4,015 56:06 3218 2335 00:00 00:02 00:08 lOLDZiZGZZ 76510 785,30 1.127 0 4 00:00
into a database
broj |-visina LT x Tly | razmak po x osi, | ™| razmak po y osi, 1.7 | horizontalan razmak, | ™ | stacionaZa, m_" | Stvaran razmak n__" | visine, | ™ nagib u_7 | nagib kretanja u stupnjevim_*_ prazan,” tovar, " lvremena ||
15 154,336 526881,818 5040010,643 225,18 276,46 22,40 0,00 22,52 154,34 -10,51% -6,00 pun 496  8:03:33  pocetak
14 151,982 526896,824 5040027,270 37,03 115,69 12,36 22,40 12,49 151,98 -14,68% -8,35 pun 4,96 8:03:44
13 150,168 526902,909 5040038,026 176,31 559,28 27,12 34,76 27,22 150,17 -8,41% -4,81 pun 49  8:03:51
12 147,888 526916,187 5040061,675 361,91 1329,33 41,12 61,88 41,42 147,89 -11,96% -6,82 pun 4,96 8:04:04
11 142,970 526935,211 5040098,135 66,39 489,34 23,57 103,00 23,84 142,97 -14,97% -8,52 pun 4,96 8:04:33
10 139,440 526943,359 5040120,256 11,53 669,83 26,10 126,58 26,40 139,44 -15,14% -8,61 pun 496  8:04:45
9 135,487 526946,755 5040146,137 48,16 1560,25 40,11 152,68 40,16 135,49 -5,14% -2,94 pun 4,96 8:05:00
8 133,427 526953,695 5040185,637 223,53 867,07 33,02 192,78 33,05 133,43 -4,09% 2,34 pun 49  8:05:26
7 132,076 526968,646 5040215,083 35,25 534,63 23,87 225,81 23,88 132,08 -2,30% -1,32 pun 49  8:05:50
6 131,528 526974,583 5040238,205 0,03 258,82 16,09 249,68 16,09 131,53  -2,64% -1,51 pun 4,96 8:06:00
5 131,104 526974,755 5040254,293 22,94 848,62 29,52 265,77 29,55 131,10 -4,38% -2,51 pun 49  8:06:11
4 129,810 526969,965 5040283,424 60,23 477,42 23,19 295,29 23,20 129,81  -3,79% -2,17 pun 4,96 8:06:29
3 128,932 526962,204 5040305,274 4,61 212,90 14,75 318,48 14,76 128,93  -4,45% -2,55 pun 4,96 8:06:56
2 128,275 526960,058 5040319,865 9,71 335,37 18,58 333,23 18,60 128,28  -4,60% -2,63 pun 49  8:07:06
1 127,421 526963,174 5040338,178 351,80 127,42 4,96 8:07:22 kraj
Vrijeme Broj Broj Promjer  Duljina Obujam
Radiliste Datum . ) komada Vrsta drveta " ) 13
turnusa turnusa (cm) (m) (m3)
u tovaru
Disnica - Zobikovac - Petkovaca 10c 10.2.2022 7:00 1 Bukva 50 6 1,1775
Di$nica - Zobikovac - Petkovaca 10c 10.2.2022 1 Bukva 52 7 1,485848
Di$nica - Zobikovac - Petkovaca 10c 10.2.2022 1 Bukva 44 6,4 0,972646
Disnica - Zobikovac - Petkovaca 10c 10.2.2022 1 Bukva 45 5,4 0,858398
Di$nica - Zobikovac - Petkovaca 10c 10.2.2022 8:10 1 5 Bukva 43 3,2 0,464469
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DATA PROCESSING

- merging all data
into a database

- .. Potrosnja
. . Potrosnja Potrosnja . Ly
. Potro3nja B . energije po Privuceni
Datum  Turnus Radni zahvat R energije, gorivapo 3
goriva, L turnusu, tovar, m
kWh  turnusu, L
kWh
28.4.2022 1 Prazan 2,66 29,15
28.4.2022 1 Privitlavanje 0,83 9,10 5,94 65,048 1,82
28.4.2022 1 Pun 1,87 20,50
28.4.2022 1 Stovariste 0,575 6,30
28.4.2022 2 Prazan 2,87 31,46
28.4.2022 2 Privitlavanje 1,275 13,97 5,85 64,171 391
28.4.2022 2 Pun 1,005 11,01
28.4.2022 2 Stovariste 0,705 7,73
28.4.2022 3 Prazan 2,915 31,95
28.4.2022 3 Privitlavanje 1,43 15,67 5,85 64,116 228
28.4.2022 3 Pun 0,95 10,41
28.4.2022 3 Stovariste 0,555 6,08
28.4.2022 4 Prazan 2,74 30,03
28.4.2022 4 Privitlavanje 0,995 10,91 6,32 69,322 246
28.4.2022 4 Pun 1,545 16,93
28.4.2022 4 Stovariste 1,045 11,45
28.4.2022 5 Prazan 3,195 35,02
28.4.2022 5 Privitlavanje 0,565 6,19 511 56,006 1,98
28.4.2022 5 Pun 0,445 4,88
28.4.2022 5 Stovariste 0,905 9,92
28.4.2022 6 Prazan 2,075 22,74
28.4.2022 6 Privitlavanje 0,72 7,89 419 45,977 257
28.4.2022 6 Pun 0,98 10,74
28.4.2022 6 Stovariste 0,42 4,60
28.4.2022 7 Prazan 2,17 23,78
28.4.2022 7 Privitlavanje 1,22 13,37 519 56,937 25
28.4.2022 7 Pun 0,92 10,08
28.4.2022 7 Stovariste 0,885 9,70

Skid trail lenght: 896 m

Skid trail average slope: + 8 %
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CONCLUSIONS

The development of methods for the determination of the energy consumption of different types of forest vehicles
performing different work tasks under different terrain conditions is a very important topic of scientific research in
the field of forestry engineering. These data could be used as a basis for the development of hybrid and electric

forest vehicles.

The new measurement method indicates the high accuracy of measuring data and could be considered a favorable
tool for remote monitoring of operational characteristics of skidder in uncontrolled conditions for scientific research.
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The final outcome of the project is the conceptual design of a hybrid skidder
that will be the basis for the prototype.
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