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Engine
Broke
power, kW
(Ps)

Cronkshofl
torque,
Nm(kgf-m)

Engine
speed
(rpm)

Hourly fuel
consump-
tion I/h/kg/h

Specific fuel
consump- tion
kg/kwh (kS/hph)

Specific energy, kWh/l
(hph/l)

i) Moximum power - 2 hours test:
70.7(96.1 321.3(32.8\ 2200 24.82120.51 0"290(0.213) 2.848(3.872)
s2.6(7 t.s) 3s r.0(3s.8) I 500 15.25112.65 0.240(0.117) 3.453(4.695)**
ii) Power of roted enqine speed (2200 rpm)
70.9s(96.5) 322.s(32.9\ 2200 24.70t20.53 0.289(0.2r 3) 1 2.872(3.90s)
69.6104.6\ 316.4(32.3\ 2200 24.55120 16 0.290(0.213\ 2.835(3.855)*
iii) Moximum torque:
54.01(73.4\ 38s.8(39.4) 1400 t5.45112.81 0.231 rc)74\ I 3.496(4.1 s3\
51.45(70.0) 367.s(31.s) 1400 15.13t12.44 0.242(0.178) 3.401(4.623)*
48.7s(66.3) 37s.0(38.3) I 300 13.11111.38 0.233(0.171) 3.5 56(4.83 5)* *

iv) Five hour roting lest:
o) Engine looded lo 90% of moximum power:
6s.0(88.4) 28s.1(2e .1) 2282 24.3? /20.00 0.308(0.226) 2.66713.6261

b) moxrmum oower:
69.s(e4.s) 316.0(32.2) 2200 24.78/20.32 0.2e2(0.21s) 2.805 (3. 1 84)

I8 SUMMARY OT OBSERVATIONS, COMMENTS AND RECOMMENDATIONS
18.1 Engine Performonce Tesi:

* Under high ombient condilion.
** Al no lood speed corresponding to roted speed

Remorks:
specified for field work. ..,'.')

:"", i"ii,.r.l '

i) The moximum power output of the engine wos observed os 70J kW

(96"1 Ps) & 52.6 kW (21.5 Ps) ot 2200rpm ond 1500 rpm of engine ot full

throttle ond selting recommend for field operotion respectively,
ii) The specific fuel consumption corresponding to moximum power of full

throttle ond setling recommended for field operotion wos meosured os

0.290 ond 0.240Kglkwh (0.213 & 0.1 TTkglhphl.
iii) The bock-up torque of the engine wos meosured os 19.6% under noturol

ombient of full throttle.
iv) The moximum smoke densitywos recorded os 3.12 (Bosch No,) which is

wilhin permissible limit
v) The moximum temperoture of engine oil, coolont (woter) ond exhoust

gos wos observed os I I 7.4,1 02.0 ond 501 o C respeclively.
vi) The lubricoting oil & coolont consumption during five hours roting test

were meosured os 0.334(0.246) g/kwh (Olnpnl ond I .9O% ot totol coolont
co pociiy respectively.

18.2 lurning obility:
The rodius of turning circle oi LHS ond RHS wos observed sotisfoctory.
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Visibility:

The visibility oround the cutter bor from operotor's seoi in normol sitting
position is sotisfoctory.

Broking Performonce:

The pedolforce ond moximum stopping distonce corresponding to meon
decelerotion of 2.5 m/secz were observed 255 N onci 7.0m.
The performonce of porking broke wos found sotisfoctory.

Mechonicol Vibrolion:
The omplitude of mechonicol vibrotion of components morked os (*) in
chopler l3 of this report ore on higher side. This colls for providing suitoble
remediol meosures to dompen lhe vibrotion in order to improve the
operotionol comfort ond service life of vorious components & sub
ossemblies.

I8.5

I8.6 Noisemeosurement:

The ombient noise emitted by
levelwere meosured os 89.7 &

I8.7 tield Test:

18.7.I Summory of field lesis:

the mochine of bistonder ond driver's eor
100.3 dB (o) respectively

The results of the field test ore summorized below:

S.

No
Porometers Ronge of porometers Averoge of porometers

Wheot Horvesting Poddy
Horvestinq

Wheql
Horvestinq

Poddy
Horvestinq

Speed of operotion
{kmoh)

3.96 io 4.51 2.53 to 3.88 4.24 3.40

2. Areo covered (ho/h) 0.855 to I .006 0.657 to 0.871 0.934 o.727

3. Fuel consumption:
- (t/h)
- tllho)

6.384 to 7.853
7.4681o 8.566

7.416 to 8.000
8.667 lo11 .720

7.272
7.791

7.681
r0.684

4. Crop throughput
Itonne/h)

7 .53 Io 13.7 4 9.20 to 13.95 r 0.25 1 1.85

5" Groin breokoge in moin
qroin outlet[%]

0..l 30 to 0.33 1 0.333 to 1.064 o"244 0.589

6 Heoder losses(%) 0.065 to 0.991 0.104 to 0.281 0.489 0.1 70

7. Totol non-collectoble
losses[%]

0.369 Io 1.222 0.1 50 to 0.322 0.665 o.209

8. Totol collectoble losses(%) 0.069 Io 0.229 t.145 o 1.887 0.1 45 I .451

9. Tolol processing losses(%) 0.489 to 0.663 t.770 o 2.261 0.566 2.O79

10. Threshing efficiency (%) 99.77 to 99.93 ?8.r0 o 98.85 99.85 98.54

l1 Cleoning efficiency (%) 98.7 4Io 99.23 96.33 o 97 .17 99.06 9 6.77
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18.7.1.1 Wheot Horvesling:
i) The groin breokoge in oll the vorieties tested wos meosured os 0'130 to

0.33r%.
The lotol non collectoble losses ronged from 0.369 to 1"222 percent.

The totol processing losses ronged from 0.489 to 0'663%'

The threshing efficiencv ronged from 99.77 to 99 '93%'

The cleoning efficiency ronged from 98.7 4 lo 9923%'

Poddy Horvesiing:
The groin breokoge ronged from 0.333 1o 1.064% '

The totol non-collectoble losses ronged from 0'1 50 to 0'322% '

The totol processing losses ronged from I .770 to 2'261% '

The threshing efficiency ronged from 98.10 to 98'85%'

The cleoning efficiency ronged from 96.33 to 97 '17%

Horvesling of onY olher croPs:

The performonce of combine to horvest wheot, poddy crops wos evoluoled

os the some were recommended by the opplicont'
18.7.3 Eose of Operotion ond Sofety Provision:

i) The conlrols provided oround the operotor ore within eosy reoch bui not

lobelled with symbols os per lndion stondord. Therefore it is recommended

thot the symbois os per lhe requirement of 15-6283-19?B moy be provided'

ii) The design of slone trop need io be modified for eosy cleoning withoui

removing heoder unit.
iii) Spork orresting device is noi provided in the engine exhousl system which is

considered essentiol.
iv) Slip clutch f sofety device in groin ond toiling ouger drive is considered

essentiol from sofety point of view which needs to be provided.

v) The mechonicol oriongement for odjusting the reel speed though provided

needs io be modified such thot the some could be controlled from

oPerotor's Posilion.

18.7.4 Assessmenl of Weor:

i) The weor of engine components i.e. cylinder liners, piston, pislon rings, volves'

volve guides, slprings, big-end beorings ond moin beorings were observed

within the Permissible limit.

ii) The tronsmission geors ond components were found in normol working

condition.

iii) The liming geors, clutch lining. releose beoring were found in normolworking

condition.

ii)

iii)

iv)
v)

18.7.1.2
i)

ii)

iii)

iv)
v)

18.7"2

,:fl"
r'. ,.,.):.'
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iv) The condiiion of the components of broke, hydroulic system ond sieering
sysiem wos observed to be normol.

v) The condition of the beoring, choins, sprockets ond belts wos observed to be
normol.

vi) Ihe components of storler motor ond olternoior were found in normol
working condition.

vii) The rote of weor of rosp bor ond peg teeth of threshing cylinder & concove
were observed os normol.

18.8 Hordness ondChemicolcomposition:

18'8.1 Hordness of knife guord ond rospbor do not conform with the limils os
specified in 15:6025-1999 ond lS:lO37B-1982. These should be looked into ot
regulor production level

18.8.2 The mongonese content of knife blode ond corbon content of knife bock
ore not conforms the prescribed limit of lS:6025-1999 & tS:l03ZB-1982
respectively.

18.9 Lobelling of Combine Horvesler:
The lobelling plote os per lS:10273-1999 is provided on the combine horvester.

I8.I0 Literolure supplied with the Mochine:

A booklei contoining brief informotion of mochine, ils operotion, odjustments
ond mointenonce schedule is provided by the monufocturer. However, this
should be brought out os per lS: 8132-1999 in Hindi ond other regionol
longuoges to guide to users ond operotor of combine horvester.

'19. SETECTED PERFORMANCE AND OTHER CHARACTERISIICS AS PER lS: 15806-2008.

s.
No.

Chqrqcterislics Requiremenl Declored Observed Remork

Prime mover performonce
i) Mox. Power

(obsoluie) Averoge
mox. power observed
drrring 2 hrs. mox.
power lesl in noturol
ombient condition
kW(Ps)

It should noi be
less thon 5% of the
declored volue.

743 70.7 (e6"1) Conforms
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s2.6 t71 .5)Mox. Power
observed must not
be less thon 5% of
declored volue.

Mox. power observed
during test qfter
odjusting the no lood
engine speed os Per
recommendotion of
the monufocturer for
field work, kW

70.9s (e6.s)The observed
volue must not be
less thon 5% of the
declored volue bY

the opplicont.

Power of roted
engine speed, kW(Ps)

Does not
conlorm

The overoge
observed volue
during 2 hr. mox.
power tesi must

be within !5% ol
the declored
volue bY

opplicont/
monufocturer.

Specific fuel
consumPtion S/kWh'

Conforms
For troctor :-

5.2 bosch no. or 75

hortridge
For engine :-
Free decelerotion
or noturol
ospiroted or turbo
chorges - 65

Mox. smoke densiiY
(bosch no.) ot 80%

lood between the
speed of mox. Power
& 55% of sPeed ot
mox. or 1000 rpm
which ever is higher,
should be observed
os per CMVR rule Does not

conform
It must not be less

thon 8% of
declore volue bY

monufocturer.

Mox. cronk shoft
torque, (N-m)

observed during the
test ofter no lood
engine sPeed is

odjusted os Per
monufocture's
recommendotion for

Bock up torque, %
Conforms

Conforms

i) engine oil

ii) Cooloni

Mox. operoiing temP.
To be declored bY
monufocturer

l% of SFC ot 5hr.

mox. Power test

during high
ombient

Lubricotion oil

consumPiion, g/kWh

f:l:i--
lt:i''l-.;i .'\'t\ -
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2. Broke e
i) Mox. stopping

distonce of o force
equol 1o or less ihon
600 N on breok
pedol, m

i0 m or S< 0.15V +

v2lt 30
V=speed
corresponding to
80% of design
mox. speed, kmph

7.04 Conforms

ii) lv'1ox. force exerted
on broke pedol to
ochieve o
decelerotion of 2.5
m/sec2.

: OUUI\. Conforms

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

Yes or No Yes Conforms

3. Mechonicol vibrolion
i) Operotor's plotform I20 pm mox. 140 Does not

conform
ii) Steerinq wheel 150 um mox. il0 Conforms
iii) Seot with driver

seoted
120 pm mox. \20 Conforms

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

oge when iested in
occordonce wiih lS:

?8122 pt. (ll)-2000

O.25% mox Mochlne is

provided
with dry
type oir
cleqner
hence test
is noi
opplicoble

NA

5. Noise meosurement
i) Mox. ombient noise

emitted by combine
dB IAI

88 dB (A) os per
CMVR

89.7 Does not
conform

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

98 dB (A) os per
CMVR,

100.3 Does not
conform

6. Discord limil
i) Cylinder bore

diometer, mm
Should not

exceed the volues
declored by the

monufocture

104.r5 104.0 r Conforms

ii) Piston diometer -do- Not
specified

103.r2

iii) Ring end gop --do- lst comp -
1a

2nd comp-

0.45
0.45
0.30

Conforms
Conforms
Conforms
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1.2

Oil control-
1.2

NA
0.04
0.03

Conforms
Conforms

iv) Ring groove
cleoronce

-do- lst comp-
o.7

2nd comp-
o.2

Oil control-
0.1

Diometricol-
0.12

Axiol-0.6

0.10
0.15

Conforms
Conformsv) Oiomelricot ond oxiol

cleoronce of big end
beoring

-do-

Diometricol-
0.13

End floot-
o4

0.09
0.r 0

Conforms
vi) Diometricol ond oxiol

cleoronce of moin
beorings

-do--

8.0 Conforms
vii) Thickness of broke

linino
-do: Up to rlvel

Up to rivet r0.65 Conforms
viii) Th'okn"ss of clutch

olote
-do-

_t

Provided Conforms7. Field berlormonce
i)

=[]

SuitobilitY for croPs Wheot & Poddy
essentiol

Wheot
(0.130 to
0.33r%)

Avg.0.244%
PoddY

(0.333 to
1.064%l

Avq.0.589%

Conforms
Gro-''n Oreotoge in | <25%
groin tonk 

I

< Z.SY" for wheot,
poddY & grom
< 4.O% for soYbeon

Wheot
(0.369 to
1.222%\

Avg.0.665%
PoddY

(0.150 to
0.322%l

Ava.0.209%

Conforms
iii) Non collectoble

losses

Wheot
199.77 to
ee.e3%l

Avg.99.85%
PoddY

(98.10 to
98.8s%)

Avo.98.54%

Conforms
iv)

v)

Threshing efficiencY > 98% wheol
poddY

Wheot
,98"7 4 to
ee.23%l

Conforms
Cleoning efficiencY >- 96 % wheol &

poddY



Comb - 10711599 SELF PROPELLED COMBINE HARVESTER
'G.N.995',

COMMERCIAL
(ICT)

63 of77

Av1.99.06%
Poddy

(95.33 io
97.13%l

Avo.96.77%
8.

9.

Sofety requiremenl
i) Guords ogoinst oll

movino oer
Essentiol Provided Conforms

ii) Lighting orrongernent
o) Heod light
b) Porking light
c) lndicotion
d) Reverse geor
e) Broke
f) Number plote

Essentiol os per
CMVR-COMB-
sP/2013-r4/130
doted Moy, 20i3

Drn'iirlaA Conforms

iii) Groin tonk cover Essentiol Provided Conforms
iv) Spork orrester in

engine's exhoust
Essentiol Not provided

However
the turbo

chorgered
engine

eliminotes
the

requirement
of the

seporote
spork

orrester
v) Slone trop before

CONCOVE

Essentiol Provided Conforms

vi) Reor view mirror Essentiol Provided Conforms
vii) Slip clutch ot

following drives -
o) Cuiting ploiform
b) under shol
conveyor drive
c) Groin & toiling
elevotor

Essentiol Provided

Provided

Not provided

Conforms
except for

groin &
tolllng

elevotor

viii) Anti slip surfoces ot
operoior plotform &
lodder & proper
gripping for the
control levers

Essentiol Provided Conforms

ix) Working cleoronce
oround ihe controls

Essentiol
70 mm. min.

Provided Conforms

x) Lobelling of control
qouqe

Essentiol Provided Conforms

Moleriol of construclion
i) Guord should

conforms to lS: 6024 -
1 983

The guord (except
ledger plote) sholl be
monufoctured from

Uncertoin
oble os the

relevont
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molleoble iron costing
( lS:2108-1977), steel
costing (lS: 1030-197a)
or sieel forging (lS:

2004-1978\

code does
not specify
the contenl

limit

ii) Knife blode As Per lS

:6025 -1999

It must hove
Chemicol
composition os

C= 0.70-0.95 %

Mn =0-30-0.50 %

C=0.79%
Mn= 0.757"

Conforms
Does not
conform

iii) Knife bock
Musl meel the
requiremenl of
lS:l0378-1982

The knife bock sholl
be monufoclured
from Corbon Steel
hoving minimum
corbon content of
o.35 7

C= 0.30% Does not
conform

10. Lobellino of combine hqrvesler
It should conforms to lS:

10273-ll987
Esseniiol.
It should mentlon
moke & model
,Engine No. Chossis

No., Yeor of
monufocture, Power
& SFC of engine

Provided Conforms

1I h.raaV rlawn faritir-crl moior & minor)
Essentiol os Per lS:

15806-2008 Annexure
Ai, Az, As

None Conforms


