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Characteristics of Tractor PTO Power and Work Loads
S.H Park Y. J Kim D, H Im C K Kim S C, Jung H J Kim J S Lee S S. Kim

Tractor PTO output and fuel consumption rate under the korean paddy and various paddy operations were measured and
analyzed, in which all the measurements were accomplished by the OECD tractor test codes and the collected information
will be utilized for defining tractor energy efficiency class and its test methods. Tractor PTO performance tests were
conducted under full-load, part-load and various engine RPMs with part-load at the engine laboratory, while the paddy
operations were dry land plowing, wet and dry land rotary tilling and wet land preparation under various soils. As a whole,
the rated tractor outputs were ranged from 17% to 100% in the various tillage and land preparation operations, however,
the loads for the paddy operations of 1,700 to 2,000 rpm were very close to the OECD tractor load distribution thus it
would be appropriate to adopt OECD tractor test codes to measure energy consumption efficiency of tractor.
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Table 1 Specifications of tractor and agricultural equipments

Item Specifications

Tractor Model: LX470C, Tractor engine power: 37.3 kW,
PTO power: 25.6 kW

Plow Model: YS-5P-500-1500, Working width: 1.6 m

Rotavator | Model: HC175GS, Working width: 1.7 m

Puddler Model: SW260H, Working width: 2.6 m

N= Npowen = Nror (1

where, N = horizontal traction force (N)

where, P

drawer

N,owmr = traction force of lower link (N)
Nyop = traction force of top link (N)

DxV

drawer —

1000 @

= traction power (kW)

D = traction force (N)

Prop= [

TXR
726.3

V = velocity (m/s)

]/1.341 3)

where, P,, = PTO power of tractor (kW)

T = PTO torque of tractor (N-m)

R = PTO revolution of tractor (rpm)

Strain guage § a
. /5 g
Lower link 7

Fig. 1 Measurement device of drawer power.
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Fig. 3 Fuel flow meter.
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Table 2 Soil condition of experimental fields
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Soil hardness (kPa) Soil texture (%) Soil moisture . .
Item - o Field size(m)
10cm | 20cm | 30 cm | 40 cm Avg. Sand Silt Clay (wb, %)
Silty clay 982 5,734 7,642 6,694 5,263 43.0 22.1 349 40.4 100x30
Clay loam - - - - 27.0 33.0 40.0 37.1 80x30
Silty loam - - - - 30.8 54.5 14.7 39.1 100x40




EY PTO Y% A 2ol 4

Z1z=olM AR =], o] 71l whet xS el £
zx%o]-oq 71— x]x%oﬂ \;Ha} 042/\1:131—._ z%g}oq E‘?’—.JH
oo HlWshs 7]50% AR AL Stk o] 7]&2 A E
S2Y Al XIS A} Fepilss ads) st 7
W ZQJo] iRl 59 7ol wEolzl Zlo)7]
= Z5lo] ol Euvere] A9 v S Sl
SAEAE ] IS WA HaieiAlg PTO E32
27.16 kW(ZANA 3|45 270), 21.65 kW(H ] <1718 4=
oM “@” E=9°] 80% Fx)), 21.70 kWA Mz e 2
90%NA] “D” Z82] 80% Z71), 10.83 kW(Z AN 34
9] 90%0llA “D” 28] 40% %7)), 16.45 kW(H AN 3|4
T2 60%04 “@” Z32] 60% F71), 10.94 kW(H A M%13]
A2] 60%014 “D” E99] 40% )= YERt ojue]
A ek 77} 11.4 Lir, 9.8 Lihr, 8.8 Lihr, 6.0 Lihr, 5.9
L/hr, 4.5 L/hrZ UERITH

o

mﬁozm
L)
éHN

Hn
T

1

Ty

¢

1.4 i T

—Full load
12 m Part loads at different engine speed

A Part loads D
1.0 j‘j’ﬁ

N )
Ao\
) \ao |
N (AL
AN NN

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 11

PTC power refered to rated PTO power

, »— ©)

»

Ratio of engine speed refered to rated engine speed

Fig. 4 PTO power of tractor.
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Fig. 5 Fuel consumption rate of tractor.
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Fig. 7 Tractor PTO power at the plowing operation.
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Fig. 8 Fuel consumption rate at the plowing operation.
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