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18 SUMMARY OF OBSERVATIONS, COMMENTS AND RECOMMENDATIONS

18.1 Engine Performonce Test:

Engine
Broke
power,
kW {Ps}

Cronkshoft
torque,
Nm (kgf-m)

Engine
speed
{rpm)

Hourly fuel
consump-
tion kg/l.'
(t/h)

Specific fuel
consump-
tion kg/kwh
(ko/hoh)

Specific
energy, kwh/l
(hph/l)

D Moximum pov/er - 2 hours lesl:
92.1(125.2) 409.2(41.8) 2250 24.468 (29.611 0.266(0.195) 3.110G.228)
77.2/105.0) 550.9(56.2) 1400 18.25t (22.012) 0.23',7(0.1'14\ 3.505(4.765)**

ii) Power qt roled engine speed (2200 rom)
94.3(r28.2\ 428.6(43.'r) 2204 24.507 (29.634\ 0.260(0.r9r) 3.182(4.327)
87.0(l r 8.3) 395.3(40.3) 2200 23.8s8 (29.060) 0.274(0.202) 2.994(4.070)*

iii) Moximum lorque:
79.9(r 08.6) 550.8(56.2) I 450 18.878 (22.773\ 0.236(0.174\ 3.509(4.770)
67.7(92.0\ 520.7(53.1 I 300 17.207 (20.9s9\ 0.254(0. | 87) 3.230(4.392)"
70.0(e5.2) 5 83.0( 59.5 ) 1200 r7.r33 (20.6r8) 0.244(0.1'79) 4.086(5.555)**

iv)
o)

Five hour roiing lest:
Engine looded b 9A7" of moximum power:

Br.4(r r0.7) 3s6.6(36.4) 2283 22.441(27.330) o.276 (0.203) 2.eBO(4.0s2r
b) moximum power:
Be.7 (122.0) 4O7 .7 (41 .61 2200 24.133 (29.3e5) o.26e(o.te9l 3.0s214.149r

* Under high ombienl condition.
** At no lood speed corresponding to roled speed of I700 rpm specified for

field work.
Remorks:
i) The moximum power oulput of ihe engine wos observed os 92.1 kW

(l25.2 Ps) & 77 .2 kW ( I 05.0 Ps) ot 2250 rpm ond I 400 rpm of engine ot full
throtile ond setiing recommend for field operotion respectively.

ii) The specific fuel consumplion corresponding to moximum power oi full
throttle ond setting recommended for field operotion wos meosured os 0.
266 &o.237 Kg/kwh {0.1?5 &A.174 kg/hph).

iii) The bock-up torque of the engine wos meosured os 30.8 % under noiurol
ombleni of full throiile.

iv) The moximum smoke densily wos recorded os 4.45 {Bosch No.) which is

within permissible limii
v) The moximum temperoture of engine oil, coolont(woter) ond exhoust gos

w"os observed os 108.4, 99 ond 492" C respectively.
vi) The lubricoting oil & coolont consumption during five hours roting tesi

were meosured os 0.392(0.288) g/kwh (g/hph) ond 0.32% of totot
cooloni copocity respectively.

18.2 Turning obilily:
The rodius of iurning circle of LHS ond RHS wos observed soiisfoctory.
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18.3 Visibility:

The visibility oround ihe cutier bor from operotor's seot in normol sitting
position is sotisfociory.
Broking Performonce:

i) The stopping distonce ond pedol force corresponding to decelerotion of
2.5 m/secz where meosured os l2.B m ond 21a.2 N respectively. The
performonce is in line with the lS: 12207-1987.

18.4

ii) The performonce of porking broke wos found sotisfoctory.

18.5 MechonicolVibrolion:
The omplitude of mechonicol vibrotion of components morked os {*) in
chopter l3 of this report ore on higher side. This colls for providing suitoble
remediol meosures to dompen the vibrotion in order to improve the
operotionol comfort ond service life of vorious components & sub _z-i-r\_ossemblies. ,/0#,I\.18.6 Noise meosuremenl: iii ftT :r.l

\i}';iir.'i:'
The ombient noise emiiied by the mochine oi bystonder onci driver's eor 

'<1:':i,
level were meosured os g3.B & 92.8 dB (o) respectively. The noise oi
operotor's level is lesser due io the operotor's cobin.

Field Test:
Summory of field tesls:
The results of the field test ore summorized below:

s.
No

Poromeiers Ronge of porometers Averoge of porometers
Wheot Horvesling Poddy

Hbrvestino
Wheol

Horvestino
Poddy

Horveslinq
1 Speed of operotion

{kmph)
3.24 to 3.41 3.22to 3.44 3.36 3.28

2. Areo covered (ho/h) 0.93 to 1 .15 0.761o 0.84 r.00 0.80
3. Fuel consumption:

- (t/h)
- (liho)

?.7 5 1o 11 .69
8.99 to ll.92

8.0 to 9.44
9.84 to I 1.23

i 0.41
14.42

8.39
10.46

1. Crop throughput
{tonne/h)

8.99 to i 4.39 12.04 to 17 .71 1 t.68 | 4.90

5 Groin breokoge in moin
qroin oulletf%)

1.O7lto 1.697 0.302 to 0.503 t.382 0.384

6. Heoder losses{%) 0.795 to 1.250 0.639 to I .145 0.957 0.899
7. Tolol non-collectoble

losses(%)
0.867 to 1.31 I 0.870 to 1.735 t.02r 1.365

Totol collectoble losses {%} Nilio 0.527 0.2021o A.677 o.227 0.407
9- Ioiol processing losses(%) I .157 lo 2.020 0.946 to I .544 1.673 1.257
]0. Ihreshing efficiency (%) 99.51o 99.9 99.3 to 99.8 99.7 99.6
lt Cleoning efficiency {%) 97.31o 97 .9 96.4 to 96.9 97.6 96.6

18.7

18.7.1
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18.7.1.1

i)

Wheot Horvesting:
The groin breokoge in oll ihe vorieties tested wos meosured os l.0ZI to
1.697%.

The totol non collecioble losses ronged from 0.862 to l.3l I %.
The totol processing losses ronged from j.l52 to 2.OZO % .

The threshing efficiency ronged from 99.5 to g?.9%.

The cleoning efficiency ronged from 97.3 to g7.g% .

Poddy Horvesling:
The groin breokoge ronged from 0.302 to 0.503 % .

The totol non-collectoble losses ronged from 0.g70 to 1.735% .

The totol processing losses ronged from 0.946 to 1 .544 % .

The threshing efficiency ronged from 99.3 to 99.8%.
The cleoning efficiency ronged from 96.4 to g6.g%

Horvesting of ony olher crops:

The performonce of combine to horvest wheot, poddy crops wos evoluoied
os the some were recommended by the opplicont.

Eose of Operolion ond Sofety provision:

The combine is equipped wiih oir-conditioned operotor's cobin which
provides operotor eose ond comfori for tier less working for o longer durotion
of combine operoiion.

ii)

iii)

iv)

v)

18.7.1.2

i)

ii)

iii)

iv)

v)

18.7.2

18.7.3

i)

ii) The controls provided oround lhe operoior ore within eosy reoch, but nol
lobelled with symbols os per lndion stondord. Therefore ii is recommended
thot the symbols os per the requirement of 15-6283-lg9B moy be provided.

iii) The design of stone irop need to be modified for eosy cleoning wiihout
removing heoder unit.

iv) Spork orresting device is nol provided in the engine exhoust system which is
considered essentiol.

v) Slip clutch / sofety device oi undershot conveyor, froni feeding ouger ond
groin ond toiling elevoior ore considered essentiol from sofety point of view
which needs io be provided.

vi) The mechonicol orrongemeni for odjusiing ihe reel speed though provided,
needs to be modified such thoi the some could be controlled from operotors
position.
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vii) The groin tonk needs io be provided wiih suitoble groin fill indicotor device.

-18.7.4 
Assessment of Weor:

i) The weor of engine componenis i.e. cylinder liners, piston, piston rings, volves,
volve guides, springs, big-end beorings ond moin beorings were observed
within ihe permissible limit.

ii)

iii)

The ironsmission geors ond components were found in normol working
condition.
The timing geors, clutch lining, releose beoring were found in normol working
condition.

iv) The condiiion of the components of broke, hydroulic system ond sieerino.-.-.-:-,
system wos observed lo be normo, CYml:iIr(.1 . Jj-l

v) The condition of ihe beoring, choins, sprockels ond belts wos observed to oSF.$:1'
normol.

vi) The components of storter motor ond olternotor were found in normol working
condiiion.

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

Hordness ond Chemicol composiiion:
Hordness of knife blode in remoinder zone is higher, whereos the hordness of
knife guord is lower ihon the limit os specified in ls:6025 -20a4 ond ls:602 4-2004
respeclively. These should be looked inlo ol regulor production level.
Corbon conieni in knife bock is lower whereos Mongonese content in knife
blode is higher thon ihe limit os specified in tS; lo3/B-2005 & lS: 6025-2004
respeciively. This should be looked inlo of produciion level.18.9 Lobelling of Combine Horvester:
The lobelling plote os per lS:.l0223-1999 is provided on the combine horvester.te.tO Lileroture supplied wilh ihe Mochine:

A booklet contoining brief informotion of mochine, operotion & odjustments is
provided by the monufoclurer. However, this should be modified os per lS:
8132-i999 in Hindi ond other regionol longuoges to guide to users ond
operotor of combine horvesler.

18.8

18.8.1

18.8.2
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19. SETECTED PERFORMANCE AND OTHER CHARACTERISTICS AS PER lS: I5806-2008.

s.
No.

Chorocleristics Requiremenl Declored Observed Remork

I Prime mover performonce
i) Mox. Power

(obsolute) Averoge
mox. power observed
during 2 hrs. mox.
power tesl in noturol
ombienl condition
kW(Ps)

It should not be
less thon 5% of the
declored volue^ e6.0(130.s) 92.1(12s.2) Conforms

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

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

75-80

{r0r.e-r0B.B)
77.2

{r 05.0) Conforms

iii) Power oi roied
engine speed, kW(Ps)

The observed
volue musi not be
less ihon 5% of the
declored volue by
the opolicont.

e6.0(130.s) e2.t i12s.2) Conforms

iv) Specific fuel
consumption g/kwh.

The overoge
observed volue
during 2 hr. mox.
power iesl musl
be wilhin !5% of
the declored
volue by
oppliconi/
monufocturer,

235!5% 266 Does nol
conform

v) Mox. smoke density
(bosch no.) ot BO%
lood between lhe
speed of mox. power
& 55% of speed ot
mox. or 1000 rpm
which ever is higher,
should be observed
cs per CMVR rule

For troclor:-
5.2 bosch no. or 75
hortridge
For engine :-

Free decelerotion
or nolurol
ospiroied or turbo
chorges - 65
horlridoe

5.2 2.731o
4.45

Conf orms

vi) Mox. cronk shofl
lorque, (N-m)
observed during the
lest ofter no lood
engine speed is

odjusled os per
monufocture's
recommendolion for
field work

It must nol be less
thon B% of
declore volue by
monufoclurer.

-47 5 583.0(se s) Conforms
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Bock u o
,/ovii) Bock uo torque,% 7% min Conforms

viii) Mox. operoting temp.
To be declored by
monufocturer

i) engine oil

ii) Coolont

1200 c

ti00c

108.40 c

99 0C

Conforms

Conforms

ix) Lubricolion oil

consumption, g/kWh
1% ot SFC ot 5hr.
mox. power tesi
during high
ombient
condition

2.69+10% 0.392 Conforms

/+"l:{ ll*i '

75.

*t-
SA)

2. Broke performonce G

i) Mox. slopping
distonce of o force
equol to or less thon
600 N on breok
pedol, m

l0 m or S< 0.15V +

v2l130
V=speed
corresponding to
B0% of design
mox. speed, kmph

r0.0 7 _15 Conforms

ii) Mox. force exerted
on broke pedol lo
ochieve o
decelerotion of 2.5
m/sec2.

< 600N. 600 210.2 Conforms

iii) Whelher porking
broke is effective of o
force of 600 N ol fool
pedol or 400 N ol
Hond ond lever

Yes or No Yes Conforms

3. Mec honicol vibrolion
i) Operolor's plolform 120 pm mox. 160 Does nol

conform
ii) Sleering wheel 150 pm mox. 370 Does not

conform
iii) Seot with driver

seoled
120 pm mox, \20 Conforms

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

oge when iested in

occordonce with lS:

8122 pt. (ll)-2000

0.25% mox. Not
opplicoble
os dry iype

oir cleoner is

provided

5. Noise meosuremenl
i) Mox. ombient noise

emitled by combine
dB (A)

BB dB (A) os per
CMVR

93.8 Does noi
conform

ii) Mox. noise oi
operolor's eor level
dB {A)

98 dB iA) os per
CMVR,

92.8
Operolor's

cobin is

there.

Conforms

-i- .\

,)
8,
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6. Dis ord limil
i) Cylinder bore

diomeier. mm
Should not
exceed the

volues declored
by the

monufocture

107.534 107.26 Conforms

Piston diometer -do- 106.40 106.5 r Conforms
iii) Rinq end ooo -do-- 2.O 0.60 Conforms
iv) Ring groove

cleoronce
--do-- o_20 0.08 Conforms

v) Diometricol ond oxiol
cleoronce of big end
beoring

-do- Diometricol-
0.tB

Axiol-0.25

Diomelricol
-0.10

Axiol- 0.25
Conforms

vi) Diometricol ond oxiol
cleoronce of moin
beorings

--do- Diomelricol
-0.1 78

Axiol-0.356

Diometricol
-0.07

Axiol- 0.10
Conforms

vii) Thickness of broke
lining

--do-- Up io rivet
heod

(2.0 to 2.5
over rivet

heod)

Conforms

viii) Thickness of clulch
plole -do- Up to rivel

heod
1.5 to 1.75
mm Over
ihe rivet

heod

Conforms

7. Fielc performonce
i) Suitobility for crops Wheot & poddy

essenliol
Wheot &
poddy

Suiioble for
Wheol &
poddy

Conforms

ii) Groin breokoge in
groin lonk

<2.5 % Wheot-
1.071 tol.697%
(Avg.=1 3627,
Poddy-
0.302 to 0.503%
(Avg.=9.394r,

Conforms
for boih

wheoi ond
poddy

iii) Non collecloble
losses

< 2.5% for wheot,
poddy & grom
< 4.O% for soybeon

Wheot-
0.867 to 1 .311%
(Avg.=1.921r,
Poddy-
0.870 to 1.735%
(Avg.= 1.365%)

Conforms
for bolh

wheot ond
poddy

iv) Threshing efficiency > 98% wheol &
poddy

Wheot-
99.5 to 99.9%
(Avg.=i9.771
Poddy-
99.3 to 99.8%
(Avg.=gi.57,

Conforms
for both

wheot ond
poddy



Comb - 911151O SELF PROPELLED COMBINE HARVESTER.GURDEEP- 427"

COMMERCIAL
(tcr) 49

v) Cleoning efficiency > 96 % wheol &
poddy

Wheot-
97.3 to 97.9%
(Avg.=97.57,
Poddy-
96.41o96.9
(Avg.=96,.57;

Conforms
for both

wheoi ond
poddy

8. Sofety requiremenl
i) Guords ogoinsl oll

movino oer
Essentiol Provided Conforms

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

Essentiol
CMVR

per Provided os per
CMVR Report

No. cMVR/comb-
sP/2A81.4/127
dated 10.05.2013

Conforms

!. .'

iii) Groin ionk cover Essentiol Provided Conforms

iv) Spork orrester in
engine's exhousi

Essentiol Not provided

1uo*Luer
the turbo
chorged
engine

eliminoles
the

requiremenl
of the

seporole
spork

orresler
v) Stone trop befor,e

CONCOVE
Essentiol Provided Conforms

vi) Reor view mirror Essenliol Provided Conforms
vii) Slip cli_rtch ot

following drives -
o) Cutting ploiform
ouger
b) under shoi
conveyor drive
c) Groin & toiting
elevolor

Essentiol

Not provided
Does not
Conform

viii)

ix)

Anli slip surfoces oi
operolor plotform &
lodder & proper
gripping for ihe
control levers

Essentiol Provided Conforms

Working cleoronce
oround lhe controls

Essentiol
70 mm. min.

Provided Conforms
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9.

x) Lobelling of control
oouoe

Essentiol provided Conforms

Moteriol of construction :

i) Knife guord should
conforms to lS: 6024 -

2004

The guord (except
ledger plote) sholl be
monufociured from
molleoble iron costing
{ lS: 2108-1977), steel
costing (lS: 1030-1974)
or steel forging (lS:

2004-1978)

C=0.45%
Si=O.25%

Mn=O.70%
P=0.038%
S=0.038%

Unoscertoin
oble os the
relevont
code does
not specify
the limil of
content.

ii) Knife blode As per lS

:6025 -2OO4

It must hove
Chemicol
composilion os
C= 0.70-0.95%
Mn =0.30-0.50 %

C=0.83%

Mn=O.71%

Conforms
for corbon

only

iii) Knife bock
Must meet the
requirement of
lS:10378-2006

The knife bock sholl
be monufoctured
from Corbon Steel
hoving minimum
corbon conteni of-o.gsz

C=A.16% Does nol
conlorm

t0. Lobellinq of combine horves er
li should conforms 1o lS:

10273-2004
Essentiol,
It should mention
moke & model
,Engine No. Chossis
No., Yeor of
monufocture, Power
& SFC of enoine

Provided Conforms

II Breok down f crilicol. moior & minor)
Essenliol os per lS:

15806-2008 Annexure
Ar, Az, As

None Conforms

TESTING AUTHORITY

B.N. Dixit{ Senior Technicol Assistont)
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