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5- Flywheel power
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1- Specific fuel consumption
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1- Loadcell
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Fig.1. Tractor ITM485 with turbo charger
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Table 1- The weight of tested tractors and ballast weight

[FYRGCRNCI NN [O0 ITM475 ITM485  1TM800
Ballast weight (kg) (kg) (kg)
(ol 9 A5 i) sl S i Ole 275 272 360
Front ballast weight (big weight and water)
(Ul 9 d")?) de °"\*‘SL)‘S“‘" L)I)ﬁ“ 634 625 610

Rear ballast weight (big weight and water)

st a5 9,555 0 1430 1430 1430
Tractor weight on front axle

s 9 (S9) )9:5‘)5 039 1720 1720 1760
Tractor weight on rear axle
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Fig.2. Traction tractor and load tractor and load cell between them at the drawbar traction tests with ballast
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Fig.3. Load celland data logger used in the traction test of tractors
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Fig.4. Fuel gauge and data logger used in the
experiment
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Table 2- Two way ANOVA of traction power data at drawbar pull test with ballast

pre g Ol ggome (93051 an

&> e

Ol po il (G BYRCON
Sourceof The sum of Degrees of 10 OeSle Level of i
L Mean Squares L Etasquared
variation squares freedom significance
s 82.867 2 41.434 18.029 .0001 .693
Effectof tractors
o 7l 2174.139 8 271.767 118.253 .0001 .983
Gear effect
e 36.771 16 2.298
Error
o 35127.718 27

Total
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Table 3- Tukeypost hoc test of gear effect on traction power at drawbar pull test with ballast

33 Subset
1*L 3 18.6500
+L 3 23.5300
2*L 3 27.6200
2+L 3 33.7067
3*L 3 38.9933
3+L 3 40.7833 40.7833
1*H 3 42.2667 42.2667
2*H 3 43.8367
1+H 3 44.4633
—— ITM 800 —=— ITM 485 —o— ITM 475
50 -
45
40
[~ 35
=
= 30
s
g 25
=%
20
15 -
10 -
5
0 ; . . i
*L 4L 2%, 24L 3*L 3L 1*H +H 2*H

calisee (glvosss ) cawYU b suidle uwf st)’] 39 (kW) Lm)915|)3 M Q]g&’ ufy veEy] ch)'] )|39Q.3 -0 J&w
Fig.5. Tukeypost hoc test diagram of tractors traction power at drawbar pull test with ballast at different gears
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Table 4- Two way ANOVA of tractionforce data at drawbar pull test with ballast

S B ‘%‘?ﬁ 69”;" Dd";" “*Pf Sl yo (b F ‘5"5"“: Gf‘M Bl jgdone
- e sum o egrees 0 evel o
Sourceof variation squares freedom Mean Squares significance Etasquared
29515 5 53.879 2 26.940 17.250 .0001 .683
Effect of tractors
o 1709.221 8 213.65 136.810 .0001 .986
Gear effect
L 24.987 16 1562
Error
S 18391.191 27
Total
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Table 5- Tukeypost hoc test of tractor effect on traction force at drawbar pull test with ballast

Tractors traction force (KIN)

40 -

35

30

25

20 A

15 A

29515 N Subset
Tractor 1 2
ITM475 9 22.9122
1TM800 9 25.1689
1TM485 9 26.3122
—&— ITM 800 —=— ITM 485 —e— ITM 475
1*L 1+L 2%, 24L L 4L 1*H 1+H 2*H
Gear

cilises (clmosss ;> cawVb b aidle LisS ygejl 50 (KN bnygiSTy5 S (69 (S5 (onind (y905] 50905 =1 JSS
Fig. 6. Tukeypost hoc test diagram of tractors traction force at drawbar pull test with ballast at different gears
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Table 6- Tukeypost hoc test of gear effect on traction force at drawbar pull test with ballast

LX)

Gear

Subset
1 2 3 4

5

2*H
1+H
1*H
3+L
3*L
2+L
1+L
2*L
1L

WWWwWwWwwwwwow

12.3600
14.4200
18.9333
20.6333
26.3900
30.2133
32.7367
33.2200

32.7367
33.2200
34.2733
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Table 7- Two way ANOVA of specific fuel consumption data at drawbar pull test with ballast

pre g e Olagwe ggome (93051 4y

S sre o

G EVSVIRNUS W) [ PRESS
Source of The sum of Degrees of 0 oe F Level of 5
L Mean Squares L Etasquared
variation squares freedom significance
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Gear effect
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Table 8- Tukey post hoc test of tractor effect on specific fuel consumption at drawbar pull test with ballast

Subset
1 2

)925‘)5 N
Tractor

1TM485 9
1TM800 9

280.4544
304.7378
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Table 9- Tukey post hoc test of gear effect on specific fuel consumption at drawbar pull test with ballast

33 N Subset
Gear 2 3
1+H 3 287.4533
1*H 3 289.5367
2*H 3 296.6500
3+L 3 319.0000 319.0000
3*L 3 322.2900 322.2900
2+L 3 343.1333 343.1333
2*L 3 370.0567 370.0567
1+L 3 379.4067 379.4067
1*L 3 415.7133
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Fig. 7. Tukey post hoc test diagram of specific fuel consumption of tractors at drawbar pull test with ballast at different
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Effect of turbo charger system on engine fuel consumption and tractor power
and traction (ITM475, ITM485 and ITM800)
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Introduction: Tractors are considered as the main power generators in mechanized agriculture. Hence, the experts and
engineers in tractor manufacturing of the country, are required to focus on developing and designing new features in
tractor manufacturing. This must be, of course, paralleled with the economic aspects. Achieving this goal, Iran Tractor
Manufactories Co., (ITMCO) has designed and developed tractors equipped with turbochargers. This has been
performed on ITM800 & ITM485 models, according to world standards. The turbocharger system, with harnessing of
lost energy in engine output fumes, compresses the air entering the engine and more air enters the cylinder. This will
cause the engine to burn fuel more efficiently and thus produce more power.

Materials and Methods: This study has been carried out on ITM485 & ITMB800 tractors (with turbocharger system)
and ITM285 & ITM475 tractors (without turbocharger system) to assure the improvement of engine performance and
compare them employing OECD world standards. Experiments were performed in the concrete runway of Tabriz
Tractor Manufacturing Company. For experiments, a dynamometer was used to measure the traction force between two
tractors, a measuring unit for fuel, a thermometer unit and a timer to measure the quantities of fuel consumption,
drawbar force and power. For drawbar traction test, each of the tested tractors pulled the rear tractor in different gears
and the dynamometer between these 2 tractors recorded the tractors traction force by data loggers. To measure tractors
fuel consumption, a measuring unit of fuel (VDO - EDM 1404) was used that calculated the flow rate in the path of
fuel from the fuel tank to the engine and the return path from the engine to the fuel tank and showed the quantity of fuel
consumption in liters per hour digitally.

Results and Discussion: In comparison of traction power and force of tractors with turbochargers and without
turbochargers in different gears, the results of variance analysis showed that the effect of tractor was significant.
Traction power and force at tractors with turbochargers ITM485 and ITM800 and without turbocharger ITM475 have a
significant difference in the level of one percent. Tukey post hoc test results also indicate that traction power and force
in tractors with turbochargers 1TM485 and ITM800 are significantly more than the tractor without turbocharger
ITM475. The gear effect is also significant. Traction power and force in different gears have significant difference at
the probability of one percent. Tukey post hoc test results indicate that power quantity is highest in the gears: (1+H,
2*H, 1*H, 3+L) and minimum in the gears: (1*L, 1+L, 2*L), (* Turtle and + Rabbit). But Tukey post hoc test results
indicate that traction force quantity is highest in the gears: (1*L, 2*L, 1+L) and minimum in the gears: (2*H, 1+H). In
the comparison of specific fuel consumption of tractors with turbochargers and without turbochargers in different gears,
the results of variance analysis showed that the effect of tractor was significant. The amount of specific fuel
consumption at tractors with turbochargers ITM485 and ITM800 and without turbocharger ITM475 has a significant
difference in the level of one percent. Tukey post hoc test results also indicate that specific fuel consumption quantity in
tractors with turbochargers ITM485 and ITM800 in the level of one percent is significantly less than the tractor without
turbocharger ITM475. The gear effect is also significant. The specific fuel consumption quantity in different gears has
significant difference at the probability of one percent. Tukey post hoc test results indicate that specific fuel
consumption quantity is highest in the gears: (1*L, 1+L, 2*L) and minimum in the gears: (1+H, 2*H, 1*H).
Conclusions: The tests were performed on tractor drawbar traction. Results of variance analysis in this experiment on a
concrete surface, indicated that the calculated traction power and force of ITM485 and ITM800 tractors (with
turbocharger system) were higher than the ITM475 & 1TM285 tractors (without turbocharger) and this difference was
significant at the one percent level of probability. Meanwhile specific fuel consumption in the ITM485 and 1TM800
tractors (with turbocharger system) was lower than that of the ITM475 & ITM285 tractors (without turbocharger) and
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this difference was significant at the one percent level of probability. This will lead to significant savings in fuel
consumption.
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