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A Study on Efficient Utilization of Power-Tiller Engines
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SUMMARY

The engines mounted on power-tillers are used as power source in various kinds of works such as plowing,
harrowing, transporting, spraying, water pumping and threshing, etc. But the engines have not been used
effectively from a standpoint of fuel consumption because of lack of proper power transmission system and lack
of understanding of fuel consumption characteristics of the.engines.

Therefore, this study was attempted to establish proper power transmission system between the power-
tiller engines and various implements. N

In order to accomplish the above objective, firstly, power requirement and pulley sizes for various imple-
ments, which are driven by the power-tiller engines, were investigated to find out whether the power transmiss-
ion system is proper.

Secondly, partload variable engine-speed test was conducted for 3 different sizes of diesel engines to mea-
sure to specific fuel consumption.

Thirdly, the present power transmission systems were analyzed in terms of specific fuel consumption, and
proper power transmission systems were suggested for various implements.

The results of this study are summarized as follows:

1. Power requirement for each fixed-type implement of power-tiller varied from 1.5 ps to 11 ps according
to its type and operating conditions, but generally in the range of 2.5 ps to 7 ps.

2.  Each power tiller and implement were equipped with only one size of pully with few exeptions. With the
present power transmission systems, the engines can’t be utilized effectively in terms of fuel economy. The
pulley size of engine or implement should be diversified to provide: the optimum engine speed for di-
fferent implements.

3. For a diesel eninge with the rated power output of 6 ps, the optimum engine speed to minimize specific
fuel consumption was 2200 rpm for the power reguirement in the range of 6 ps or more, 1700 rpm in the
range of 4 to 6 ps, and 1200 rpm in the range of 4 ps or less.

4, For a diesel engine with the rated power output of 8 ps, the optimum engine speed was 2200 rpm for the
power requirement in the range of 7 ps or more, 1700 rpm in the range of 4.8 to 7 ps, and 1200 rpm in
the range of 4.8 ps or less.

5. For a diesel engine with the rated power output of 10 ps, the optimum engine speed was 2200 rpm for the
power requirement in the range of 8.4 ps or more, 1700 rpm in the range of 5.4 ps to 8.4 ps, and 1200

rpm in thr range of 5.4 ps or less.
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6. Provided the existing implements are dirven by 8 ps diesel engines, the optimum size of engine pulley

should be larger than 120mm for the works of requiring lessthan 4 ps and 90-110mm for the works

requiring 4.5-6.5 ps in order to minimize fuel consumption.
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Specifications of the diesel engines tested

Model
ND 60 ND 80 ND 130
Item
Type Water cooled 4 cycle diesel engine
Combustion chamber Pre — heating conbustion type
Compression ratio 23 21 21
Bore and stroke (mm>Xmm) 80X 95 92X 95 95X 95
Continuous rated outpul
6 /2200 8 /2200 10 / 2200
{(ps/ rpm)
Weight (kg) 102 125 130
Quier diameter of V pulley
94 110 110
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Table 2 . Specifications of the power-tiller engines and the pulley sizes provided by manufacturer

Continuous rated output Diameter of V pulley Diameter of flat pulley

Model (bs / rpm) fm) (an)
ND -60 6 /2200 94 100
-80 8 /2200 110 100

- 130 10 / 2200 110 100
KD-85 6 /2200 84 100
- 120 8 /2200 80 100

- 140 10 / 2200 80 100

DC -120 8 /2200 100 100
- 140 8 /220 100 100
A-11D 8 /2200 100 100
-14D 10 / 2200 100 100
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Table 3 . Specifications of agricultural imlements which can be driven by powertiller engines.

Power Optimum speed of | Outer diameterof
Implemnts Model Type of pulley
Requirement (ps)| revolution{rpm |pulley (mm)
ID~ 40A 3.0 700 254
- 60A 3.0 700 254
- 70A 4.7 720 254
HS-40 & 2.5~3.5 800 210
- 60A 3.2~4.2 700 240
- 70A 3.5~4.5 700 240
-110A 8 ~ 11 700 260 V pulley
Power HP - 40A 2.5 700 220
sprayer - 60A 3.0 700 220
- T0A 3.5 750 220
JPS- 10A 0.32 1000 150
- 40A 3.05 750 250
- 50A 3.59 750 250
- 60A 4.24 800
250
- 60A 5.16 800 250
PCP- 50A 1.8 2300 95
- 65 3.0 2000 100
- 80 4.5 1800 120
- 100 5.7 1750 120
=125 6.5 1400 150 V pulley
Water pump JH- 50 2.5 2300 76
- 65 3.0 2100 89
- 80 4.5 1700 89
—100 5.5 1700 100
BST - 1200 4~6 550 ~650 225
Auto — feed HR - 808 2.9 550 ~650 275
Flat pulley
thresher -70 4.5 550-~650 275
—-80 4~7 550-~650 255
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Brake specific fuel consumption (gr/ps-hr)
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Table 4. Variation of specific fuel consumption of a 8 ps diesel engine for various sizes
of engine pulley

Operation| Outer Outer diameter of engine pulley ()
Model of | R4 |speed | dismeter 80 % 100 110 120
Work horsepow of _Of
implement| vs) implemen ::‘]’::;m"‘ RES*| bsfc |RES*| bsfc [RES*| bsfc |RES*! bsfc |RES*| bsfc
(rpm) @n) | (tpm) |igohs.he) | (cpm) |@gobs.hg | (rpm) |(grps.ho) | (rpm) |(gobs.hn) | (rpm) | (grps.ho
Spraying| ID-40A 3.6 720 254 [2220**| — |1976 261.0 | 1778 | 245.1 | 1616 | 233.2 | 1482 | 224.2
-60A 4.8 720 254 [2286%*| — 12032 | 225.5 | 1829 | 215.3 | 1663 | 210.0 | 1524 | 214.8
~70A 5.6 720 254  |2286**! — 2032 210.8 | 1829 | 205.7 | 1663 | 207.7 | 1525 | 227.3
JPS -~70A 6.2 800 250 [2500**| — [2222*% — 2000 | 207.0 | 1818 ] 205.7 | 1667 | 212.4
Threshing HR - 808 3.5 600 275 j2062 273.2 {1833 | 254.3 | 1650 | 239.5 | 1500 | 228.4 | 1375 | 219.1
=70 54 600 275 [2062 214.9 {1833 207.4 | 1650 | 208.4 | 1500 | 224.6 | 1375 238.1
~80 6.6 600 255 [1913 208.5 (1700 | 210.1 | 1530 | 261.1 | 1391 | 302.8 | 1275 | 337.6
Water JH-50 3.0 2200 76 12090 299.3 | 1858 277.8 | 1672 | 260.5 | 1520 | 246.0 | 1393 | 233.8
pumping ~65 3.6 1800 89 2003 263.2 | 1780 245.3 | 1602 | 232.3 | 1456 | 222.4 | 1335 214.3
- 80 54 1800 89 (2003 213.0 |1780 205.6 | 1602 | 213.6 | 1456 | 229.3 | 1335 | 242.3
-100 6.6 1800 100 [2250%*; — 12000 207.8 | 1800 | 209.3 | 1636 | 229.3 | 1500 | 270.0
Note * RES: Required engine speed % % : Engine isn’t operated for these speeds generally.
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