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SUMMARY OF OBSERVATIONS, COMMENTS AND RECOMMENDATIONS
Engine Performonce Tesl:

* Under high ombienl condition.
** At no lood speed corresponding to roted speed specified for field work.

Remorks:

l8
18.1

i)

ii)

The moxirnurn power output of the engine wos observed os 77.s kw
(105.3 Ps) & 61.2 kw (83.2 Ps) ot 227s rpm ond 1500 rpm of engine ot fuil
throtile ond setting recommend for fierd operotion respectively.
The specific fuel consumption corresponding to moximum power of full
throitle ond setting recommended for field operotion wos meosured os
o.271 &0.254 Kg/kwh (0.199 & 0.tBZ kg/hph).
The bock-up torque of the engine wos meosured qs 24.2 % in noturol
ombient of full throtile.
The mqximum smoke density wos recorded os 2.5g (Bosch No.) which is
within permissible limit
The moximum temperqture of engine oil, coolqnt(woter) ond exhoust gos
wos observed os 127.1 , '100.1 ond Z0Bo C respectively.
The lubricoting oil & coolont consumption during five hours roting test
were meosured os 0.392 (0.288) g/kwh (O/hpfr1 ond I .25%of totot coolont
copociiy respectively.

iv)

v)

vi)

Engine
Broke
power,
kW (Psl

Cronkshoft
torque,
Nm(kgf-m)

Engine
speed
(rpm)

Hourly fuel
consump-
tion kg/h /
fl/h)

Specific fuel
consump-
iion kg/kwfr
(ko/hoh)

Specific
energy, kWh/l
(hph/l)

I Moximum power - 2 hours test:
77.s005.3) 340.6(34.8) 2275 2t.01/25.23 02.71(0.r99\ 3.071(4.17s\
6t.2(83.2\ 408;5(41'.7) 1500 15.56/18.68 0.254(0.187) 3.278@.456\**
ii) Power ol rqled engine speed (2200 rpm)
75.28,L02.4\ 342.2(34.9\ 2200 20.63t24.86 0.274(0.202\ 3.028(4.1 l7)
72.62(e8.7) 330. r (33.7) 2200 19.85/24.18 0.273(0.200) 3.003(4.083)*

iii) Mqxim.um torque:
50.68(68.9) 422.3(43.1) 1200 13.08/1s.74 0.258(0. I 90) 3.220(4.377\
48.08(65.4) 400.7(40.e) 1200 12.52/15.2s 0.260(0.191) 3.1s3(4.287)*
50.47(68.6) 420.6(42.e) 1200 13.03i 15.66 0.2s8(0. r 90) 3.223(4.382)*'E

iv) Five hour roting test:q) Engine ,looded to g07g of moximum power:
66.6(90.6) 290.7(29.7\ 2294 18.06t21.99 0.271(0.199) 3.030(4.1 l9)rb) qroximum power:

73.8e(100.5) 324.8(33.1 2275 20.29/24.69 0.275(o.2oz) | z.sgt(+.oas\r
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17.4

17.5

Steering system:

Visuol condition of the components of :
complete steering ossembly
Slqrter motor & Allernotor:

Presence of oilin housing :

Condition of beorings ond other components :

Choins, Sprockels ond Betts:
All the choins, sprockets ond belis were

Normol

None

Normol

visuolly inspected ond found in

17.6

17.7

17.8

17.9

normol condition.
Beorings:
All the beorings of different ossemblies
ond found in normolworking conditions.

Weqr of rosp bor:

of the combine were

of the threshing cylinder
weor on moss bosis wos

inspected" -.a \l .\
, \'.+-'- /

l'\/ !l! 'i \' '

ti t'Iri: .r: l
\' ,ii;:.:1i:,/\-, , \ r_/\-t:7

Weor of'fhe Peg Teeth:

The weor of the peg teeth
meosured. The percentoge
results ore bel

qnd concove wos
computed ond the

Sr. No. Initial Final after 50.5 h. Wear (%)bv weieht
I 5882 5772 0.86
2 5886 5834 0.88
3 5845 5798 0.80
4 5852 5800 0.89

rven oetow:
st.
No.

Originol moss before
test (s)

Moss qfter 26.50
hours of test (q)

Percent weor by weight
IE^I

o) Peg teeth of threshing cylinder:
2t t.l 0.76

I

2. 222.3 220.8 0.67
3 20s.3 20r.8 0.74
4 201.8 201.0 0.40
5 r8r.0 180.2 0.44
6 20s.6 204.2 0.68
7 207.5 20s.5 0.96
8 198.5 197.8 0.40
b) Peg teeth of Concove:

210.6 209.9 0.33
2 194.4 1 93.1 0.67
3 20s.5 2A4.2 0.53
4 207.0 205.9 0.53
5 200.8 200.0 0.40
6 216.7 216.0 0.32

lIVA\r rrlr'f IUi\JI\JI\ ...I\.IVI rVrAUrul\I1KY TKAINING AND .ESTING 
INSTITUTE. HISSAR



18.2

t 8.3

r 8.4

18.5

18.6

18.7
I8.7.r

ii)

Turning obility:
The rodius of iurning circle of LHS qnd RHS wos observed sotisfoctory.
Visibility:

Ihe visibility oround the cutter bor from operotor's seqt in normol sitting
position is sotisfoctory.
Broking Performonce:

The meorl decelerotion ond stopping distonce corresponding to 251 Npedol force wos meosured os 2.5 m/secz qnd g.45 m respeciively. The
performonce is in line with the lS:lZ2o7-1ggl.
The performonce of porking broke wos found sotisfoctory.

Mechonicql Vibrotion:
The omplitude of mechonicol vibroiion of components morked os (*) in
chopter I3 of this report ore on higher side. This colls for providing suito'ble .:-..i.,-:;-
remediol meosures to dompen the vibrotion in order to imjrove the iri;;i i'-
:ir:,;ll;:: 

comfort ond service tife of vorious componenrs & ,rotl,i$rr',
Noise meosurement:

i) The ombient noise emitted by the mochine wos meosured os
80.8 dB(A).

ii) The noise of operotor's eor rever wos meosured os 94.6 dB(A).

Field Tesl:
Summory of field tests:
The results of the field test ore summorized below:
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S.

No
Porometers Ronge of porometers Averoge of poromelers

Wheot Horvesting Poddy
Horvestino

Wheot
Horvestino

Poddy
Horvestinq

I Speed of operotion (kmph) 3.64 to 3.85 1.69 to 1.79 3.69 1.75
2. Areo covered (ho/h) 0.95 to 1.23 0.65 to 0.68 1.07 0.66
3. Fuel consumption:

- (r/h)
- (l/ho)

6.24 to 9.07
5.79 to B.B5

6.80 to 7.80
l0.l4to 11.78

7.41

7.14
7.33
I 1.06

4. Crop throughput (tonne/h) 8.85 to 14.52 7.13 to 10.41 I 1.45 B.B5
5. Groin breokoge in moin

groin outlet(%)
0.431 to Ll03 0.205 to 0.643 0.823 0.396

6. Heoder losses(%) 0.1731o 1.167 0.003 to 0.306 0.805 0.1 82
7. Iotol non-collectoble

lossesf%)
0.177 to 1.207 0.037 to0.326 0.829 0.205

B. Totol collectoble tosses(%) 0.000 to 0.299 0.000 to 0.378 0.r50 0.166
9. Iotol processing losses(%) 0.505 to 1.317 0.354 to 1.063 0.996 0.586
10. Threshing efficiency (%) 99.7 to 99.O 99.6 to 99.9 99.8 99.8
II Cleoning efficiency(%) 97 .1 lo 99.0 96.1 to 96.9 98. I 96.5
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18.7.1.1 Wheqt Horvesting:
i) The groin breokoge in oll the vorieties tested wos meosured os 0.431 to

1.103%.
ii) Ihe totql non coilectqble losses ronged from 0.1 77 to 1.207 %.iii) The totol processing losses ronged from 0.505 to 1.317 %.iv) The ihreshing efficiency ronged from 9g.7 ro 99.9% .v) The cleoning efficiency ronged from g7.l to 99.O%.

18.7.1.2 Poddy Horvesting:
i) The groin breokoge ronged from 0.205 to 0.643 %.ii) The totol non-coilectoble losses ronged from 0.032 to 0.326%.iii) The totol processing losses ronged from 0.354 to 1.063% .

' iv) The threshing efficiency ronged from g9.5 to 99.9 %.v) rhe cleoning efficiency ronged from 96.r to 96.9%o.

18.7.2 Horvesling of ony ofher crops:

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

18.7.3 Eqse of Operotion ond Sofeiy provision:

i) The controls provided oround the operotor ore within eosy reoch, but not
lqbelled with symbols qs per lndion stondord. Therefore it is recommended
thoi ihe symbols os per the requirement of 15-6283-1998 moy be provided.ii) The design of stone trop need to be modified for eosy cleoning without
removing heoder unit.

iii) Spork oresting device is provided in ihe engine exhoust system.
iv) Slip cluieh / sofety device in knife drive is considered essentiol from sofety

point of view which needs to be provided.
v) The mechonicol orongement for odjusting the reel speed though provided,

needs to be modified such thot the some could be controlled frJm operotors
position.

vi) The groin tonk needs io be provided with suitoble groin fill indicotor device.vii) Mechonicol lock for reel in roised position needs to be provided to ensure
sofety which working on cuiter bor.

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

vqlve guides, springs, 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 timing geors, clutch lining, releose beoring were found in normql working
condition.

' iv) The condiiibn of ihe components oT broke, hydroulic system ond steering
system wos observed to be normol.
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v) The condition of the beoring, choins, sprockets ond belts wos observed to benormol.
vi) The components of storier motor ond olternotor were found in normol workingcondition.
vii) The rote of weor of rosp bor ond peg teeth of ihreshing cylinder & concovewere observed os normol.

18.8 Hordness qndChemicolcomposilion:

18'8'l Hordness of knife blode in reminder zbne ond hordness of knife guord do notconform with the limits of hqrdness specified in tS 6025-t ggg ond ls:6024-19g9respectively.
18'8'2 Corbon content of knife bock is lower ond Mongonese content in knife blodeis higher thon the lS requirement. This should be looked into of productionlevel.
18.9 Moinlenonce/Service probtems:

No noticeoble mointenonce/service
of test ot this lnstitute.

18.10 Defecls & problems:

problem wos observed during the course

No breokdown occurred during r45.56 hours of operotion.

18.11 Lobelling of Combine Hqrvester:
The lobelling plote os per lS:10223-1999 is provided on the combine horvester.

18.12 Literoture supplied with the Mqchine: 
.

operotor mqnuol for prime mover (engine) for repoir ond mointenonce isprovided in o booklet form. Howevei, thr:s should be modified os per ls:gl32-1999 in Hindi ond other regionol longuoges to guide flre uiers ond operotor ofcombine horvester.

19' SETECTED PERFORMANCE AND OTHER CHARACTERISTICS AS PER tS: 15806-2008.

,' .:.-r,,r
, --..i ,' . '
I .t ,i! tt,t ,. ii,
'('),;a(i"

'{Lijl

PrqOe mover performonce
Mox. Power
(obsolute) Averoge
mox. power observed
during 2 hrs. mox.
power test in noturol
ombient condition
kWIPsl

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

8r .0(l 10.0) 77.s(10s.3) Conforms

NORTHERN REGION FA
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Mox. power observed
during test ofter
odjusting the no lood
engine speed os per
recommendotion of
the monufocturer for
field work, kWIPs

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

60(81.6) 61.2(83.2) Conforms

Power of roted
engine speed. kW(Ps)

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

8r.0(l I0.0) 7s.3t102.4)

Specific fuel
consumption g/kwh.

The overoge
observed volue
during 2 hr. mox.
power test must
be within !5% of
the declored
volue by
opplicont/
monufocturer.

Conforms

Mox. smoke densiiy
(bosch no.) ot B0%
lood between the
speed of mox. power
& 55% of speed ol
mox. 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 noturol
ospiroted or turbo
chorges - 65

Conforms

Mox. cronk shofi
lorque, (N-m)
observed'during ihe
test ofter no lood
engine speed is

odjusted os per
monufocture's
recommendotion for
field work

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

Bock up torque,7"
Mox. operoting temp.
To be declored by
monufocturer

i) engine oil

ii) Coolont

1300 c

t200 c

127.10 C

100.t0 c

Lubricotion oil
consumption, g/kWfr

l% of SFC ot Shr.
mox. power test
during high
omblent
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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< 0.15V +
v2l't30
V=speed
coresponding to
80% of design
mox. speed, kmoh

l0 5.45 Conforrns

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

< 600N. 600 251 N Conforrns

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

Yes or No Yes Conforms

,;. ,.Ji<,
l -l\, \
\ti.{/

3. Mec honicol vibrolion
i) Operotor's plotform 120 pm mox. 229 Does not

conform
ii) Steering wheel I50 pm mox. 164 Does not

conform
iii) Seot with driver

seoted
I20 pm mox. 229 Does not

conform
4. Air c leoner oil pull over

i) Mox. oil pull over in %
oge when tested in
occordonce with lS:

8122ot. (ll)-2000

0.25%mox. 0.2 0.1 9 Conforms

5. Noise meosurement
i) Mox. ombient noise

emitted by combine
dB IA}

BB dB (A) os per
CMVR

BO.B Conforms

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

98 dB (A) os per
CMVR,

94.6 Conforms

6. Discord limit
i) Cylinder bore

diometer, mm
Should not

exceed the volues
declored by the

monufocture

1o7.546 1o7.28 Conforms

iil Piston diometer -do- 106.35 107.0 Conforms
iii) Rino end ooo -do- 2.032 0.45 Conforms
iv) Ring groove

cleoronce
-do- 0.254 0.07 Conforms

v) Diometricol ond oxiol
cleoronce of big end
beoring

-do- Diometric
ol0.l78
Axiol-
o.254

Diometricol
0.090
Axiol-
0.20

Conforms

Conforms

.rp l:',
i. t')/
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vi) Diomeiricol ond oxiol
cleoronce of moin
beorings

-do- Diometric
ol0.l78
Axlol-
0.40

Diometricol
0.08

Axiol-
0.20

Conforms

Conforms

vii) I r ilLjKr le55 0I oroKg
linins -do- N.A.

Up t" n'r.l
heod

N.A.

t'05to20
over the

rivei heod

viii) Thickness of clutch
plote -do- Conforms

l?
Fielc lperformonce
i) Suitobility for crops Wheot & poddy

essentlol
Wheot &
poddy

Suitoble for
Wheol &
Poddv

Conforms

ii) Groin breokoge in
groin tonk

<2.5% Wheot- 0.43t
to I ..l03
(Avs.0.823%)
Poddy- 0.205
to 0.643
(Avo.0.326%l

Conforms
for both

wheot ond
poddy

iii) Non collectoble
losses,

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

Wheot- 0.177
to 1.207
(Av7.0.829%)
Poddy- 0.037
to 0.326
(Avo.0.2057]r

Conforms
for both

wheot ond
poddy

iv) Threshing efficiency
poddy

Wheoi- 99.7 to
99.9
(Avs.9e.B%)
Poddy- 9?.6 to
99.9
(Avo.99.B7l

Conforms
for both

wheol ond
poddy

v) Cleoning efficiency > 96 % wheot &
poddy

Wheot- 97.1to
99.0
(Avg.98.l%)
Poddy- 96.1 to
96.9
(Avq.96.5%l

Conforms
for both

wheot ond
poddy

B. Sqfe ly requirement
i) Guords ogoinst oll

moving oer
Essentiol I -- Provided Conforms

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

Essentiol
CMVR

per Provided os
per CMVR Test

Report No.
CMVR/Comb-
sP/20r 1-12/ 92

doted
30.3.20i2from
NFMT&TI, Hisor

Conforms

iii) Groin tonk cover Essentiol Portiolly
covered

Does nol
conform
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iv)

,)

Spork orresfer in
engine's exhoust

Essentiol Provided Conforms

ri

\":

Stone trop before
CONCOVE

Essentiol Provided Conforms

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

following drives -
o) Cutting plotform

b) under shot
conveyor drive

c) Groin & toiling
elevotor

Essentiol

Provided

Provided

Not
provided

Conforms

Conforms

Does nol
conform

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

Essentiol Provided Conforms

I :l
{-'.

ix) Working cleoronce
oround the controls

Essentiol
70 mm, min.

Provided Conforms

x) Lobelling of control
gouge

Essentiol Not
provided

Does not
conform

Mot( )raol oI construction
i) Guord should

conforms to lS: 6024 -
I 983

The guord (except
ledger plote) shott be
monufoctured from
molleoble iron costing
( lS: 2108-1977), steet
cosiing (lS: 1030-1924)
or steel forging (tS:

2004-19781

C=0.40%
Si=O.23%

Mn=O.71%
P=0.035%
S=0.038%

Unoscertoin
oble os the

relevont
code does
not specify
the limit of
contenl.

ii)

iii)

Knife blode As per lS

:6025 -1982
It must hove
Chemicol
composition os
C= 0.70-0.95%
Mn =0.30-0.50 %

C=0.80%
Mn=O.75%

Conform
Does nol
conform

Knife bock
Must meet
requirement
lS:lO3ZB-1982

the
of

The knife bqck shotl
be monufoctured
from Corbon Steel
hoving minimum
corbon content of
0.3s%

C=0.127" Does nol
conform

10. tobelling of combine horvesl er
It should conforms to lS:
10273-1987

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

Provided Conforms

NORTHER] .T REGION FARM
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Breok down (criticol
Essentiol os per lS:
15806-2008 Annexure

TESTING AUTHORITY

Tests conducted/Reports compilei byJ-l. Sh. B.N. Dixit, Senior Technicol Assistonl

Appliconts commenls : Received ond odded.

(R.M.TtWARt)

ASSTSTANT ENGTNEER (W/S)

:h-b0-o--.

(P.K.CHOPRA)
SENIOR AGRICULTURAL ENGINEER le-lse-t-

A. N. MESHRAM
-DIRECTOR.
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