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17 SUMMARY OF OBSERVATIONS, COMMENTS AND RECOMMENDATIONS

17.1 Engine Performonce Tesl:

16.7 Weor of the spike peg loolh:
The weor of the Spike peg ioolh of the threshing cylinder cnO ZonEoue wos
meosured. The percentoge weor on moss bosis wos completed ond the results ore
given below:

o) Peg tooth of lhreshing cylinder:
S.No. Moss of peg tooth

before iest (groin)
Moss of peg tooth
ofter 52.86 h. test

(oroin)

Percentoge of weor on moss bosis
(%)

206.6 205.4 0.58
2. 209.0 207.8 0.57
3. 213.4 2t r.5 0.89
4. 220.6 216.2 1.99
E
J. 223.0 221.2 0.8 r

6. 2r8.0 213.9 I.BB
7. 212.3 209.3 l.4t
B. 216.s 214.4 0.97
b) Peg tooth of concovr

21 5.0 212.6 1.12

2 2 5.5 213.6 O.BB
3 2 2.1 209.1 1.41
4 2 8.0 215.2 l.2B
( 2 0.5 zti6.-) 1.05
6 220.0 216.5 1.59

Engine
Broke
power. kW
(Ps)

Cronkshofi
torque,
Nm(kgf-m)

Engine
speed
(rpm)

Hourly fuel
consump-
lion kg/h,

{t/h)

Specific fuel
consump-
tion kg/kWh
(kq/hph)

Specific energy,
kwh/l (hph/l)

i) Moximum power - 2 rours tesl:
5s.e6 (76.08) 248.7 (2s.36) 2250 14.384117.2

54
o.257 /0.189 3.243(4.4O9)

s1.21t69.63\ 262.6(26.78) I 950 12.718115.2
77

o.248/0.183 3.352(4.558).-

ii) Power ol rqled engine speed (2200 rpm)

ss.64 (7s.6s) 2s2.9 {2s.79) 2200 14.24) /17.0
75

0.25610.188 3.2s9 (4.430r/

sr.s2(70.0s) 234.2t23.88) 22A0 )3.537116.4
29

0.26310.193 3.13614.2641
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iii) Moximum torque:

43.66 (s9.35) 268.7 t27 .4O) I 625 10.606/12.7
32

4.243/O.179 3.429 (4.662)

4 r "03(s5.79) 252.s12s.7 s) 1 625 10"112112.2
72

o.246/0.181 3.343(4.546)t

44.81(60.921 271.6{27.701 r 650 10.794112.9
27

0"241/o.177 3.466(4.713).

iv) Five hour roling lesl:
o) Enqine loqded lo ?O7" of moximum power:
46"83(6s.67) 204.7 (20.87) 2288 11.996/14"5

65
0.25610. r88 3.2)s14.37t)

b) moximum power:
52.21(7O.99) 22e.s(23.4O) 227 5 i 3.596/ 1 6.5

30
0"260/o.192 3.r58(4.295).

. * Under high ombient condition.

. ** At no lood speed corresponding lo roled speed specified for field work(i'r:r;):\
i:eli ,.i: l' 1

Remorks: l.',li.i r
i) The moximum power ouiput of the engine wos observed os 55.96 kW (76.08 Pif ':"-

ond 5l.2lKW(69.63Ps) ol 2250 ond 1950 rpm of engine ot full throttle ond
setting recommend for field operotion respectively.

ii) The specific fuel consumption corresponding to moximum power of full throttle
seiting ond seiting recommended for field operotlon wos meosured as 0.257
Kg/kwh (0.189 kg/hph) ond 0.24BKg KWh (0.183) kg/hp-h) respeclively.

iii) The bock-up torque of the engine wos mecsured os 8.04 % under noturol
ombient condilion ot full throttle.

iv) The moximum smoke density wos recorded os 3.36 (Bosch No.).

v) The moximum temperoture of engine oil, cooloni (woter) ond exhousi gos
were observed os ll9.l, 106 ond 382.4a C respectively.

vi) The lubricoting oil & coolont consumption during five hours roting tesi were
meosured os 0.682 g/kwh (0.501 g/hph) ond 0.33% of totol coolont copocity
respeciively.

17.2 Turning obilily:

17.3

The rodius of iurning circle oi LHS ond RHS wos observed sotisfoctory.
Visibility:

The visibiliiy oround the cutter bor from operotor's seot in normol sitting
position is sotisfoctory.
Broking Performonce:

No specific brcke mechonism is provided. The combine stops by bringing
the control levers of LHS ond RHS, driving rollerltrock to the neutrol
position.

'17.5 Mechonicol Vibrotion:
The omplitude of mechoniccl vibrotion of components ore given in
chopter l2 of this report. The observotion reoding morked (*) for vorious
ossemblies on higher side ond suitoble offcngement should be provided
to dompen the vibrolion for operotor's comfort.

't7.4
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17.6

17.7
17.7.1

i)

ii)

Noise meosuremenl:

The ombient noise emiited by the mochine wos meosured os B3.4dB(A)

The noise of driver's eor levelwos nleosured os 93.1 dB(A) .

Field Test:

Summory of field iesls:
The resulis of the field test for poddy horvesiing ore summorized
below:

S. No. Observotion Poddy
horvesting

Averoge
observotion

Poddy
horveslinq

Speed of operotion,
kmoh

I .61 to 2.80 2.13

2 Areo covered (ho/h) 0.2201o 0.346 0.28r
3 Fuel consumpiion:

- (r/h)
- (l/hol

5.127 to 7 .086
17.584 to 29.649

6.242
22.669

4 Crop throughpul
(tonne/h)

3.26 to 7 .46 5.35

( Groin breokoge in moin
qroin oullet(%)

0.071 1o I .91 5 0.603

6. Heoder losses(%) 4.265 to 0 .646 0.430
7. Toiol non-collectoble

lossesl%)
0.598 to I .571 r .021

B. Toiol collectoble
lossesl%)

0.5741o 1 944 1.367

9 Toiol processing losses (%) I .2I 9 1o 4.331 2.561
10. Threshing efficiency (%) 97 .981o 99.42 e8.59
11 Cleoning efficiency(%) 96.101o 97.50 96.43

17.7.2 Breok down ond repoirs:
No ony breokdown wos observed during entire running hours in o field tesi.

17.7.3 Horvesling of ony olher crops:
The performonce of combine horvester wos evoluoted to horvest poddy crop
recommended by the oppliconi.

17.7.4 Eose of Operotion ond Sofety Provision:
i) The conirols provided oround the operotor ore within eosy reoch, but not

lobelled with symbols os per lndion stondord. Therefore it is recommended
thot the symbols as per ihe requirement of 15-6283-1998 moy be provided.

ii) Spork orresting device is not provided in the engine exhousl system which is
considered esseniial.

I - NORTHERN REGION FARM MACHINERY TRAININC AND TESING n ISTITLiTE;ryfi4r __l
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iii) Slip clutch / sofety device in knife drrve, crop ouger drive ond threshing drum
drive ore considered essentiol from sofety point of view which needs to be
looked into regulor produciion level.

iv) The orrongement for odjusting ihe reel speed is not provided; this needs to be
odded ond should be controlled from operotor's posiiion.

v) The groin tonk is provided with tronsporeni gloss io know ihe grcrin fill.

vi) Air cleoner service indicolor hos been provided for operotor's eose ond
sofely of engine.

vii) Groin ionk cover is nol provided. which ore considered esseniiol.

17.7.5 .Assessmenl of Weor:

i) The weor of engine componenis i.e cylinder liners, pision, piston rings, volves,

volve guides, springs, big-end beorings ond moin beorings were observed
within ihe permissible limit.

ii) The tronsmission geors ond componenls were found in normol working
condiiion.

iii) The iiming geors, clutch lining, releose beoring were found in normol working
condition.

iv) The condition of the components of hydroulic system ond sieering controls,.J-,r, ;.
observed to be normol. ,'i-,'.i,;ti.

v) The condilion of ihe beoring, choins, sprockets ond belts wos observed to bft+i-i:i .,;;
normol. \ rr-v.";.'!..

vi) The components of storter motor ond ollernolor were found in normol working -'---

condition.
vii) The rote of weor of peg teeth bor of lhreshing cylinder & concove wos

observed os normol.
17.8 Hordness ondChemicolcomposition:

i) The Hordness of lower knife blode is not within the prescribed limit of lS :6025-

1999.
ii) Mongonese content in knife blode ond Corbon content in knife bock does

nol conform the requlrement os per lS: 6025-1999 ond lS: 10378-1982

respeciively.
17.9 Mointenonce/Serviceproblems:

No noticeoble mointenonce/service problem wos observed during the course

of iest of ihis lnstitute. However the oir cleoner element chonge period ond
oir cleoner closing indicotor needs to be provided.

17.10 ldeniificolion plole of Combine Horvesier:
The identificcrtion plote is provided on the combine horvester os specified in
lS: I 0273- I 999 .

17.11 Literolure supplied with the Mochine:
The following literoture in English were supplied with the n'rochine for reference
during lesting ond these were found odequote, however, it needs lo be
modified in Hindi ond other regioncl longuoges for the guidonce of ihe users

in occordonce with lS:8132-l999.
l. Operotor monuol.
2. Pori's cotologue

NoRTHERNEEcIoN FARM MACHINERY TRAINING AND TESTTNC INSTITUTE, HISAR
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18. SELECTED PERFORMANCE AND OTHER CHARACTERISTICS AS PER lS: 15806-2008.

s.
No.

Choroclerislics Requirement Declored Observed Remork

I Prime mover performonce
i) Mox. Power

(obsolute) Averoge
mox. power observed
during 2 hrs. mox.
power test in noturol
ombient condition
kW{Ps}

It should not be
less thon 5% of
the declored
volue.

s6.0 (76.0) ss.e6 (76.08) Conforms

ii) Mox. power observed
during iest ofier
odjusting the no lood
engine speed os per
recommendotion of
ihe monufocturer for
field work, kW (Ps)

Mox. power
observed must
not be less thon
5% of declored
volue.

s3.0(72.061 tlJI .21(6e.63) Conforms

iii) Power of roted
engine speed, kW

{Ps)

The observed
volue musi not
be less thon 5%
of ihe declored
volue by the
opplicont.

s6.0 {76.0) ss.64 (7s.6s) Conforms

iv) Specific fuel
consumption S/kWh.

The overoge
observed volue
during 2 hr.
mox. powellest
musl be within
t5% of the
declored volue
by opplicont/
monufcclurer.

257 Conforms

v) Mox. smoke denslty
(bosch no.) ot 80%
lood belween ihe
speed oi mox. power
& 55% of speed ot
mcx. or 1000 rpm
which ever is higher,
should be observed
os per CMVR rule

For troctor :-

5.2 bosch no. or
75 hortridge
For engine :-

Free
decelerotion or
noiurol
ospiroted or
iurbo chorges -

65 hortridqe

5.2 Bosch
No. required

.J..-t6 Conforms

vi) Mox. cronk shofi
torque, (N-m)
observed during the
test ofter no lood
engine speed is

odjusted os per
monufocture's
recommendoiion for
field work

It must not be
less thon 8% of
declore volue
by
monufccturer.

260 271 .6 Conforms

NOR
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(rcT) I s: ornu

ra/,

viil Bock uo lorave.To /% min. 8.04 Conforms

!-i

viii) Mox. operoting temP.
To be declored bY
monufocturer

i) engine oil

ii) Coolonl

t aaILJ

115

ll 9.1

106

Conforms

Conforms

ix) Lubricotion oil
consumption, S/kWh

1% of SFC ot
mcx. power
during high
ombient
condition

2.630 0.682 Conforms

2. Broke performqnce
i) Mox. stoPPing

distonce ol o force
equol io or less thon
600 N on breok
pedol, m

'10 m or S< 0.15V
* y27130

V=speed
corresponding
to 80% of design
mox. speed,
kmoh

Not
opplicoble

for lrock
type

combine
ii) Mox. force exerted

on broke pedol to
ochieve o
decelerqtion of 2.5

m/sec2.

< 600N. -do-

iii) Whether porking
broke is effective ot o
force of 600 N ot fooi
pedol or 400 N ot
Hond ond lever

Yes or No -do-

3. Me honicol vibrolion
i) Operclor's plotform 120 pm mox. 390 Does nol

conform

ii) Sieering levers
'r50 um mox. 320 Does nol

conlorm

iii) Seot with driver
seoted

120 pm mox. 340 Does nol
conform

4. Air cleoner oil pull over
i) Mox. oil pull over in %

oge when tested in
occordonce with lS:

8122 ol. (ll)-2000

0.25%mox. N.A. Not
opplicoble os
dry type filter

is provided
L
J. Noise meosuremenl

i) Mox. ombient noise
emitted by combine
dB (A)

88 dB (A) os per
CMVR

-- I 83.4 Conforms

ii) Mox. noise ot
operotor's eor level
dB (A]

98 dB (A) os per
CMVR,

93. I Conforms
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6. Discord limil
i) Cylinder bore

diometer
Should not
exceed the

volues declored
by the

monufocture

104.5
(Mox.)

104.03 Conforms

ii) Piston diometer -do- 103.75

(Min.)

i03.90 Conforms

iii) Ring end gop -do- 1.50 1.1 comp-0.40
2no comp-0.45
Oil control-O.40

Conforms

iv) Ring groove
cleoronce

-do- 0.20 l,tComp-0.07
2'd Comp-0.05
Oil control-O.04

Conforms

v) Diomeiricol ond oxiol
cleoronce of big end
beorino

-do- Diometricol
-0.25

Axiol-0.50

Diometricol-
0.r0

Axiol-0.25

Conforms

Conforms
vi) Diornetricol ond oxiol

cleoronce of moin
beorinqs

-do- Diometricol
-0.25

Axiol-0.25

Diometricol-
0.05

Axiql-0.05

Conforms

Conforms
vii) Thickness of broke

linino
-do- NA

viii) Ihickness of clutch
plote

-do- NA

7. Fielc lperformonce
i) Suitobilily for crops Wheol & poddy

essentiol
Appplicoble
only for
ooclclv cron

ii) Groin breokoge in
groin tonk

.aEa7 0.071 to
1 0t (qt./ tJ/o
(Avg.0.603)

Conforms

Conforms

iii) Non collecioble
losses

< 2.5% for
wheot, poddy
& grom
< 4.0% for
soybeon

0.598 to
1.571%
(Avg.1.201%)

Conforms

Conforms

iv) Threshing efficiency > 98% wheot &
poddy

97 .98lo
99.42%
(Avg,98.59%)

Conforms

v) Cleoning efficiency > 96 % wheot &
poddy

96.10 to
9750%
(Av1.96.a3%)

Conforms
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9.

Sofely requiremenl

:ri.i\
/5i. A'

Ir,l: \:-
:ilr. /;
/S E.7-

i) Guords ogoinsi oll
movino ooris

Essenliol Not providec Does not
conform

ii) Lighting orrcngemenl
o) Heod lighi
b) Porking light
c) lndicotion
d) Reverse geor
e) Broke
f) Number olote

Essentiol
CMVR

per CMVR not
opplicoble

iii) Groin tonk cover Essentiol Noi
provlded

Does nol
conlorm

iv) Spork orrester in
enqine's exhoust

Essentiol Not
orovided

Does nol
conform

v) Stone trop before
CONCOVC

Essentiol Provided Conforms

vi) Reor view minor Esseniiol Provided Conforms

vii) Slip clutch ot
following drives -
o) Cutiing plotform
b) under shout
conveyor drive
c) Groin & toiling
elevolor

Essenliol Not
provided
Not
provided
Not
provided

Does nol
contorm

viii) Anti slip surfoces ol
operolor plotform &
lodder & proper
gripping for the
conirol levers

Essentiol Provided

ix) Working cleoronce
oround the controls

Essentiol
70 mm, min.

Provided Conforms

x) Lobelling of control
oouoe

Essentiol Provided Conforms

i) Guord should
conforms to lS: 6024 -
r 983

The guord
(except ledger
ploie) sholl be
monufoctured
from molleoble
iron cosiing ( lS:

2108-1977), steel
cosiing (lS:

1030-1974) or
steel forging (lS:

2004-1978\

Knife guord
is not
provided 1n

the
mochine

ii) Knife blode As per lS

:6025 -1982
ll musi hove
Chemicol
composition os

C- 0.70-a.95%
Mn =0.30-0.50 %

Upper knife
blode
c-0.81

Mn-0.73
Lower knife

blode
c-0.77

Mn-0.65

Only
conforms for

corbon
content

NORTHERN RECION FARM MACHINERY TRAINING AND TESTING INqTITUIETII]IA]r
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iii) Knife bock
Must meet the
requirement ol
lS:10378- I 982

The knife bock
sholl b,e
monufoctured
from Corbon
Sieel hoving
minimum
corbon content
of 0.35 %

c-0.23 Does nol
conform

I0. Lobellino of combine horvesler
It should conforms to lS:

10273-1987
Essentiol,
It should
mention moke
& model,
Engine No.
Chossis No.,
Yeor of
monufocture,
Power & SFC of
enqine

Provided Conforms

1l Breqk down (crilicol mqior & minor)
Essentiol os per
lS: 15806-2008
Annexure Ar,
Az, As

None Conforms

TESTING AUTHORITY

Test conducted/ond report compiled by Sh. S.A Hinge, AAE

(J.P.MANDAL)
AGRICULTURAL ENGINEER

(P. K. CHOPRA)
SENIOR AGRICU LTURAL ENGINEER

(HTMAT SrNGH)
-DIRECTOR-
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