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17.8 Weor of rosp bor on moss bosis:-

Sr. No. Moss of rosp bor
before test (g)

Moss of rosp bor
ofler 27.67 h of test

(o)

Weor (%) bV weight

I 5921 5859. I 1.05
2 5854 5798.8 o.94
J 5897 5843.4 0.9 r

^
a

(o2 1UQJ I Jl /7"1 0.8917.9 Weor of lhe peg Teeth on moss bosis:

The weor of the peg ieeth of the threshing cylinder ond concove wos
meosured. The percentoge weor oR moss bosis wos computed ond the
results ore given below:

18 SUMMARY OF OBSERVATIONS, COMMENTS AND RECOMMENDATIONS
18.1 Engine performonce Test:

st.

No.
Originolmoss before

test (g)
Moss ofter 25.24
hours of test (g)

Percent weor by weight
(%)

o) Peg teet! of ihreshing cylinder:
I 219.8 219.5 0.r 4
2. 221.s 220.8 o.32
2 Z 8.0 2 7.2 0.37
4 2 5.9 2 (2

0.28
5 2 3.7 2 1a 0.23
6 2 8.6 2 7,8 0.37
7 2 2.5 2 2.0 0.24
oU 209.8 209.5 0.14
b) Peg leeth of Concove:

210.5 2r0.1 0.1 9
2 215.7 2r5.3 0.1 9
2 220.1 219.7 0.1 B
4 231.5 225.9 2.42
q 232.8 226.9 2.53
6

Engine
Broke
power,
kW (Ps)

Cronkshofl
torque,
Nm(kgf-m)

Engine
speed
(rpm)

Hourly fuel
consump-
iion kg/h
ttlh)

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

Specific
energy, kWh/l
(hph/l)

i) Moximum power - 2 hours test:
9T102s.2\ 409.2(41.8) 22s0 24.468 (29.611 0.266(0. I 95) 3.fi\@.228\
77.2(105.0\ 5s0.9(56.2 ) I 400 t8.251 Q2.012\ 0.237$.17 4\ 3.505(4.765)**
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ii) Power ol rqted engine speed (2200 rpm)
94.3028.2) 428.6A3.7\ I 2200 24.501 (29.634\ 0.260(0. r e r) 3.t82(4.321',)

87.0(l 18.3) 395.3(40.3) | 2200 23.858 (29.060) 0"214(0.202) 2.994(4.070)*

iii) Moximum loroue:
79.9fi08.6) 550.8(56.2) I 1450 18.878 (22.773) 0.236(0.17 4) 3.509(4.770)

6'7.t(92.0\ s20.7(s3.1) I 1300 t7.207 (209s9) 0.254(0. l 87) 3 230(4.392)*

70.0(95.2) 583.0(59.5) I 1200 ri.l33 (20.618) 0.244(0.119) 4.086(5.ss5

iv)
o)

tive hour roting test:
Enqine looded lo 9O7" of moximum power:

8i .4(r r0.7) 3s6.6(36.4) i 2283 22.++1(27.33Oi I O.276 (O.2O3i z.16V14.VJtl

b) moximum power:

8e.7 (122.01 4O7 .7l4t .6) | 22OO 24j33 l2e.3es) | 0.25e(0.1e8) 3.0s2(4.149r

* Under high ombieni condiiion.
** At no lood speed corresponding to roted speed of 1700 rpm specified for

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

(125.2ps) &77.2 kW (105.0 Ps) ot 2250 rpm ond 1400 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 ond setting recommended for field operoiion wos meosured os

0.266 &0.237 Kg/kwh (0.19s &0.174 kg/hph)'
iii) The bock-up torque of the engine wos meosured os 30.8 % under noturol

ombient ot full throttle.
iv) The moximum smoke density wos recorded os 4.45 (Bosch No.) which is

within permissible limit

v) The moximum temperoture of engine oil, coolont(woter) ond exhousi gos

wos observed os 
,I08.4, 

99 ond 492o C respectively.

vi) The lubricoting oil & coolont consumption during five hours roting test

were meosured os 0.392(0.288) g/kwh (oi hprrl ondo.32% of totol

coolont coPocitY resPectivelY.

18.2 Turning obilitY:
The rodius of turning circle of LHS ond RHS wos observed sotisfoctory.

18.3 Visibilif:

The visibility oround the cutier bor from operotor's seot in normol sitting

position is sotisfoctory.
18.4 BrokingPerformonce:

i) The stopping'rJistonce ond pedol force corresponding to decelerotion of

2.5 m/sec2 where meosured os 9.51 m Ond 234 N respectively' The

performonce is in line with lhe lS:12207-1987.

ii) The performonce of porking broke wos found sotisfoctory.
t \. | ,

,';,'(*.;4
Ii"\g 7
\eFli' '
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I8.5 MechonicolVibrolion:
The omplitude of mechonicol vibrotion of compgnents morked os (*) in
chopter l3 of ihis report ore on higher side. This colls for providing suito'ble
remediol meosures to dompen the vibrotion in order to improve the
operotionol comfort ond service life of vorious components & sub
ossemblies.

18.6

18.7
18.7.1

Noise meosuremenl:

The ombient noise emitted by the
ieveiw'ere meosureci os 91.3 ciB(n)

mochine of bystonder ond driver,s eor
&99.6 ciB (A) respeciiveiy.

Field Tesl:
Summory of field lests:
The results of the field tesi ore summorized below:

18.7.2 Qualify of work

18.7.2.1 Wheot Horvesting:
i) The groin breokoge in oll the vorieties lested wos meosured os 1.020 tol.9Z3

q
/o"

ii) The totolnon collectoble losses ronged from 0.849 toL,lU%.
iii) The lotol processing rosses ronged from r.201 io 3.08r%.
iv) The threshing efficiency ronged from 98.9 to 99.9%.
v) The cleoning efficiency ronged from 96.i to g79% 

.

No
Porometers Ronge of porometers Averoge of porometers

Wheot
Horvestino

Poddy
Horvestino

Wheot
Horvestino

Poddy
Horveslinq

I speed of operotion
(kmph)

3.16 to 3.44 2]61o 3.59 3.30 3.1 4

2. Areo covered (hoih) 0.98 to 1.03 0.70 to 0.88 r.0t o.77
J- Fuel consumption:

'l/n1
- (l/ho)

8.20 to I0.0
8.20 to 9.80

7.67 Io 9.0
9.69 to 12.01

8.94
Q 07

8.34
10.92

4 Crop throughput
(tonne/h)

8.78 to 15.41 14.38 to ,I8.75
r0.81 16.47

5" Groin breokoge in moin
groin outlet(%)

1.070 to 1.973 1.425 to 1.878 1.479 r .693

6. Heoder losses(%) 0.848 to 2.065 0.623 to 0.844 t.337 o.7 45
7. Totol non-collectoble

losses(%)
0.849 lo 2.117 0.630 io 0.971 1.370 0.836

a Totol collectoble losses(%) 0.1 28 to 1 .056 NIL to 0.402 0.323 0.1 88
9. Totol processing losses(%) 1.201 to 3.081 1.627 to 2.385 1.834 1.972
t0. Threshing efficiency (%) 98.9 to 99.9 99.61o 99.9 99.7 99.8
ll Cleoning efficiency(%) 96.1 to 97.9 95.8 to 96.4 97.1 96.1



PROPELLED COMBINE HARVESTER
-NEW GURUNANAK-987'

18.7.2.2 Poddy Horvesting:
i) The groin breokoge ronged from I .4251o 1.878% .

ii) The totol non-collectoble losses ronged from 0.630 Io A.971% .

iii) The totol processing losses ronged from 1 .627 Io 2.385 % .

iv) The threshing efficiency ronged from 99.6 1o99.9 %.

v) The cleoning efficiency ronged from 95.8 to96.4%

18.7.3 Horvesling of ony other crops:
The performonce of combine to horvest wheot, poddy crops wos evoluoted
os the some were recommended by the opplicont.

18.7.4 Eqse of Operolion ond Sofety Provision:

The controls provided oround lhe operotor ore within eosy reoch, but not

lobelled with symbols os per lndion stondord, Therefore it is recommended
thot the symbols os per the requirement of 15-6283-t 998 moy be provided.

The design of stone trop need io be modified for eosy cleoning without

removing heoder unit.
iii) Slip clutch / sofety device oi undershot conveyor, front feeding ouger ond

groin ond toiling elevotor ore considered essentiol from sofety point of view

which needs to be provided.
iv) The mechonicol orrongement for odjusting the reel speed though provided,

needs 1o be modified such thot the some could be controlled from operotors
position.

v) The groin tonk needs to be provided with suitoble groin fill indicoior device.

18.7.5 Assessment of Weor:
i) The weor of engine components i.e. cylinder liners, piston, piston rings, volves,

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

within ihe permissible limit.

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

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

condition.
iv) The condition of the components of broke, hydroulic system ond steering

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

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

condition.
vii) The rote of weor of rosp bor ond peg ieeth of threshing cylinder & concove

were observed os normol.

NONTHBNN REGION FARM MACHINERY TRAINING AND TESTING INSTITUTE,HISAR
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'18.8 Hqrdness ond Chemicol composition:

'18.8.1 Hordness of knife blode in remoinder zone ond hordness of knife guord ore
lower thon the limit os specified in lS:6025-2004 ond tS:6024-2004 respectivety.
These should be looked into in fuiure of regulor production level.

18.8.2 Mongonese content of knife blode in higher whereos the corbon content of
knife bock in lower thon the limiis os specified in their relevont codes, hence
these should be looked into in fr-rture crt regulor.pr-oduction level.

18.? lobelling of Combine Horvesler:
The lobelling plote os per lS:10273-.l999 is provided on the combine horvester.

18.10 literoture supplied with ihe Mochine:

A booklet contoining brief informotion of mochine, operolion & odjustments is
provided by the monufocturer. However, literoture should be developed os
per lS: Bl32-1999 in Hindi ond other regionol longuoges to guide to users ond
operotor of combine horvester.

19. SELECTED PERFORMAI{9E lND oTHER cHARAcTERtsTtcs As pER tS: 15806-2008.
S.

No.
Choroclerislics Requirement Declored Observed Remork

I Prim,e mover performonce
i) | Mox. Power

| (obsolute) Averoge

I mox. power observed
I during 2 hrs. mox.

I Oo*"r. lest in noturql

I ombient condilion
I kWlPs)

It should noi be
less thon 5% of the
declored volue. e6.0(130.s) 92.11l,25.2) | Conforms

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

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

75-80
(r0r .e-108.8)

77.2
(r 05.0) Conforms

iii) Power of roted
engine speed, kW(Ps)

The observed
volue must noi be
less thon 5% of the
declored volue by
the opolicont.

e6.0 ( r s0.s) e4.3()28.2) Conforms

iv) Specific fuel
consumption S/kWh.

The overoge
observed volue
during 2 hr. mox.
power test must
be within t5% of
the declored
volue by
opplicont/
monufocturer.

235!5% 266 Does nol
conform



SELF PROPELLED COMBINE HARVESTER
.,NEW GURUNANAK-987"

COMMERCIAL
(rcT) 56 of 70

v) Mox. smoke density
(bosch no.) ot 80%
lood between the
speed of mox. power
& 55% of speed ot
mox. or 1000 rpm
whlch ever is higher,
should be observed
os oer CMVR rule

For troctor :-

5.2 bosch no. or 75

hortridge
For engine :-

Free deceleroiion
or noturol
ospiroted or turbo
chorges - 65

hortridqe

4.45
(Mox)

Conforms

rril f'.4ox. crcnk shcft
torque, (N-m)
observed during the
test ofter no lood
engine speed is

od.iusted os per
monufocture's
recommendoiion for
field work

!t must not be less

thon 8% of
declore volue by
monufocturer.

-47 5 s83.0 Conforms

I t rer

vii) Bock uo toroue. % 7%min. 30.8 Conforms

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

i) engine oil

ii) Coolont

120

il0

108.4

99.O

Conforms

Conforms

ix) Lubricoiion oil
consumption, S/kWh

l% of SFC oi 5hr.
mox. power test
during high
ombient
condition

2.69+10% 0.392 Conforms

2. Broke performonce
i) Mox. stopPing

distonce of o force
equol to or less thon
600 N on breok
pedol, m

l0 m or S< 0.]5V +

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

6.02 Conforms

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

< 500N. 234 Conforms

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

Yes or No Yes Conforms

3. Me, honicol vibrolion
i) Operotor's ploiform 120 pm mox. r80 Does nol

conform

ii) Sleering wheel 150 pm mox. 280 Does not
conform

iii) Seot with driver
seoted

,l20 
um mox. 100 Conforms

NOR -HERN REGION FARM MACHINE,RY TRAIN NG AND TESTING INSTITUTE, HISAR
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4. Air cleoner oil pull over
i) Mox. oil pull over in %

oge when tested in
occordonce with lS:

8122 pt. (ll)-2000

0.25% mox" Not
opplicoble
os dry type

oir cleoner is

orovided
5" Noise meosuremenl

i) Mox. ombient noise
emitied by combine
lD , A I

88 dB (A) os pe
CMVR

9t.3 Does not
conform

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

98 dB (A) os per
CMVR,

99.6 Does nol
conform

6. Discqrd limil
i); Cylinder bore

diometer, mm
Should not
exceed the

volues declored
by the

monufocture

107.534 107.30 Conforms

ii) Piston diometer -do- I06.40 I06.48 Conforms
ilt Rino end ooo -do- 2.0 0.55(Mox) Conforms
iu) Ring groove

cleoronce
-do- o.20 0.09(Mox) Conforms

v) Diometricol ond oxiol
cleoronce of big end
beoring

-do- Diometricol-
0.t8

Axiol -0.25

Diometricol
-0. r0

Axiol 0.20
Conforms

vi) Diometricol ond oxiol
cleoronce of moin
beorings

-do-- Diometricol
-0.1 78

Axiol -0.356

Diometricol
-0.r0

Axiol- 0.10
Conforms

vii) Thickness of broke
lining

--do- NA Not
opplicoble

os ihe
ceromic
moterlol

broke lining
is provided

Conforms

viii) Thickness of clutch
plote

-do- Up to rivel
heod

2.00 mm
Min. over
the rivet

heod

Conforms

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

essentiol
Wheot &
oocJclv

Conforms

ii) Groin breokoge in
groin tonk

<2.5% Wheot-
1.0701o1.973%
(Avg.=1.4797,
Poddy-
1.425 to 1 .878%
(Avq.=1.693%l

Conforms

NORTHERN REGION FARM MACHINERY TRAINING AND TESTING INSTITUTE. HISAR
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iii) Non collectoble
losses

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

Wheot-
0.849 to 2.117%
(Avg.=1370%)
Poddy-
0.630 to O.971%
(Avq.= 0.836%)

Conforms

iv) Ihreshing efficiency > 98% wheoi &
poddy

Wheot-
98.9 lo 99.9%
(Avg.=i9.77,
Dn rirlr r-

99.6 to 99.9%
(Avo.=99.8%)

Conforms

v) Cleoning efficiency > 96 % wheot &
poddy

Wheot-
96.1 lo 97 .9%
(Avg.=i7 '171
Poddy-
95.8 to 96.4
(Avo.=?6.1%)

8. Sqfeiv reouiremenl
i) Guords ogoinst oll

movino oer
Essentiql Provided Conforms

ii) Lighiing orrongemenl
o) Heod light
b) Porking light
c) lndicotion
d) Reverse geor
e) Broke
f) Number plole

Essentiol
CMVR

per Provided os per
CMVR Report

No. CMVR/Comb-
sPl201.1,-12/80

Dated 17.10.2011

Conforms

iii) Groin tonk cover Essenfiol Provided Conforms

iv) Spork orrester in
engine's exhoust

Essentiol Not provided,
however turbo

chorger
eliminotes the
spork orrester
reouirements

v) Stone trop before
CONCOVE

Essentiol Provided Conforms

vil Reor view mirror Esseniiol Provided Conforms

vii) Slip clutch ot
following drives -
o) Cutting plotform
ouger
b) under shot
conveyor drive
c) Groin & toiling
elevotor

Essentiol
Not provided Does nol

Conform

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

Essentiol Provided Conforms

NOR
.HERN REGION FARM MACHINERY TRAINING AND TESTING INSTITUTE, HISAR
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Working cleoronce
oround the controls

Essentiol
70 mm, min.

Moleriql of conslruction :

Knife guord should
conforms to lS; 6024 -
2004

The guord (excepl
ledger plote) shoil be
monufoctured from
molleohlc irnn nnctina

'.9,, vvJ'll lv( lS:2108-t9t7), steet
costing (tS: I030-t924)
or steel forging (tS:
2004-19/B)

C= 0.15% | Unoscerioin
Si= 0.14% | oble os the

Mn= 0.41% | relevonl
P= 0"036% I code does
S= O.O24% | not specify

Knife blode As per lS

:6025 -2004
It must hcve
Chemicol
composition os
C= 0.70-0.95%
Mn =0.30-0.50 %

C= 0.847
Mn= 0.80%

Conforms
for corbon

only

Knife bock
Must meei the
requirement of
lS:10378-2006

The knife bock sholl
be monufoctured
from Corbon Steel
hoving minimum
corbon content of
0.35%

C= 0.18%

of combine horvesler
It should conformslo lS:
10273-2004

Essentiol,
It should mention
moke & model
,Engine No. Chossis
No., Yeor of
monufocture, power
& SFC of enqi

Provided Conforms

Ereok down (criticql

Essentiol os per lS:
15806-2008 Annexure
Ar, Az, A:

(R.M. T|WARI)

AGRICULTURAL ENGINEER(W/S) <>=hNQ$--"
-.(P. K. CHOPRA)

SENIOR AGRICULTURAL ENGINEER lqvte-
(HIMAT STNGH)

-DIRECTOR.
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