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16.1 INTRODUCTION

This supplement to the General Installation Manual contains SECTION 16 — TECHNICAL DATA.
It is being published separately to enable the contents to be updated regularly in the light of the -
latest available data, product improvements, etc.

It is envisaged that the supplement will be reissued at intervals of approximately 6 - 12 months.

All information given in this publication is substantially correct at the time of printing but is subject
to alteration withiout nolice or obligation.

Issued by:— Applications Engineering Department
Group Research and Product Development
Perkins Engines Limited
Peterborough
PE15NA
England.



16.2. RATING STANDARDS AND CATEGORIES

16.2.1. Rating Standards

Gross and net ratings quoted by Perkins are normally to the following standards : --

Grass Ralings . ‘DN Net Ratings

A5 SAE Constant Speext Veta:le Insfustrial

B85S Al 1414 1971 SAE J2/01 3.4 - BS5649 : 1958 DIN 0020 DIN B2/0A/B
Twal
harometne
pressufe KN/ s nmbiniHy 101,3/ /60 120.92) | 99.5/746 (29.35) 99,9/ 749 129.50) 109,37 /60 129.920 | 98,1723 (29.00)
Vapour l
PrEssure kN/m‘, mmliiniHg 1,3/10 10.38) 20415 10.61 1.3/ 10 (k.4)
Atr iniel “C ("Ft 20 (68} 29.4185) 29.4 (g) 20 {6H) 0 168)
mperatuse ! ’
Production
wlerance Wy ), 9 e, b vho, D th, b th 0

NQTES :

la)  The following conditions also apply, but are not specified in the standards -

'+ Maximum induction restriction

Naturally aspirated-engines (measured at inlet to induction manifold)
308 mm (12 in) H,0

Turbocharged engines (measured at turbocharger intake)

. Maximum exhaust back pressure

Naturaily aspirated engines (measured within 305 mm (12-in} of-exhaust manifold J6mm {3in) Hg
Turbocharged engines (measured within 305 mm (12 in) of turbocharger-exhaust outlet):

-T6.3544 76 mim (3 in) Hy
1 I'v8.640 .38 mm {1.5in} Hg

Fuel temperature {typicall

In-line engines < CAV - DPA fuel pump {measured at pump cambox) . B4°C (130°F)

Bosch fuel pump {measured at autlet from pump) 55°C {(131°F)
V8 engines with in-line pumps {measured at inlet to fuel pump) 35"C (95"F}
V8 engines with rotary pumps {measured at outlet from fuel pump) 55°C {(131°F}

{by SAE J270 does not define a production tolerance band. Perkins use +0/ - 5% to keep SAE J270 ratings in line as
far as possible with BS Au 141a : 1971, ’

el Engines certified to BS Au 141a : 1971 comply. with the sirict smoke limit which is an inherent part-of the
standard.

(d) Both BS Au 141a : 1971 and SAE J270 define installed {or net) power cutput in addition ta gross: Perkins gquote
gross outputs in preference to installed as fan power losses difier from one application to another.

16.2.2. Rating Categories

. . Cs ‘Constant Speed.Rating.
The-basic Perking engine rating categories are : e Y

The following' abbreviations are also in current use : —

AU Automotive Rating
GR General Agricultural and Industrial Rating CH {Combhine Harvester Rating only.
HD Heavy Duty Agricultural and Industrial Rating MH © Material Handling Rating only.




16.3. COLD STARTING

16.3.1. Cold Starting Performance

The coldest temperature at which an engine can be
stanted depends upon the power and stamina of the
baltenios, the porformanco of the starter motor, the
viscusily  af  the (ubricoating il the inrtia of  the
Hywheet, aned whethor o not o cold starting aid is
used. Improvements in cold starting may be obtained

by :
Using oil of a lower viscosity.

- Increasiny the cranking speed by fitting more
powerful starter motors and larger batteries.

—  Fitting a larger inertia flywheel.
- Filting a starting aid (ether aids giving a fower

starting temperature than the ‘'Thermostart’},

The following temperatures are given as a guide to the
cold starting requirements of different geographical
locations : —

EUROPE (temperate) —15°C ( +5°F)
EUROPE {cold} —21°C { - 5°F}
SCANDINAVIA and AMERICA —29°C {—20¥F)
UNITED KINGDOM ~9¢C (+15*F)

The followiryy tables give the lowest lemperature at
which particular  combinations of ballery, starter
motor, oil viscosity etc., will start the range of
engines. The temperatuies achieved are for engines
lined 10 manual gearboxes (with the cluich depressed
it this gives an increase in cranking speed). Torque
converier ansmissions and certain designs of power
take-off worsen cold starting performance by approxi-
mately-8°F (4°C]}.

Keay to symbols in table :
STARTING AIDS

U Unaided
T  "Thermostart”
E Ether

X  Excess fuel

OIL VISCOSITY : 5W SAE 5W
10w SAE 10W
20w SAE 20w

BATTERIES {Minimum performance)

Type SAE 300 Amp discharge IEC 3 minute discharge
at I°F (—18°C) at QUF {—18°C}
5 seoc Minutes to 5 s8c Amperes to
Vahage J 1 Volt/cell Valhage 1 Volt/call
A 9.00 50 8,50 85
B 9.50 7.0 8.00 9220

STARTER MOTORS*

M45 Lucas M45, 12v

M50 Lucas M50, 12v

ci2 CAV CA45F12, 12V
C24 CAV CA45F24, 24V
M127  Lucas M127, 24v
A0MT  Delco Ramy 40MT, 12V

*Equivalent starter motors @ —

-(Note : "Equivalent” means, in this context, giving the

same cold starting performance, The motors are not
necessarily physically interchangeable}.

Bosch EJO3
Delco Remy 20MT, 600
amp [curve no. C3534).

Lucas M45, 12V

CAV CA45F12

Bosch JD4

Delco Remy 20MT, 750 amp
{curve no, £3563)

Lucas M50, 12V

Lucas MS0

Bosch JD4

Delco Remy 20MT, 750
amp (curve no. C36563).

CAV CA45F12, 12V

CAV CA45F24, 24V Lucas M127
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16.3.2. Starter Pinion to Flywheel Ring
Gear Speed Ratio

As a guide, the ranges of ratios recommended for parti-
cular engine types are as follows : —

Engine rype Range of ratios
4.108 7-9:1
D3.152 116 —125:1
4,165 B5-95:1
4.203 _ .
D4.203 1.6 —12.5:1

4.238 12— 13:1
4.248

6.247 1 —13:1
4,318 10—12:1
6.3544

76.3544 . 12-13:1
6.3724

V8.640 12 -13:1
V8.640 11-12:1
TV8.640 ‘

16.4 COOQLING SYSTEMS
16.4.1. Coolant Capacity (engine only}

Coolant capacities of the various engine types are as follows : —

Engtine Typa
Coolant 4,203 4.236
Capacity 4.108 D3.152 4.165 D4.203 4.248
UK pt 8.0 8.6 1.0 10.5 16.6
uSs gt <X I 5.1 6.6 6.3 9.9
litre 3.4 . 4,8 6,26 6,0 9.4
8.3544
Coolant 6.247 4.318 T6.3544 V8.540. VB.640
Capacity 6.3724 TV8.640
UK pt 21.8 16.6 4.6 40.0 50.0
us qt 12.9 100 14.8 24.0 30.0
litre 12,25 9.6 14,0 2.7 28,4

16.4.2. Full Load Heat Rejaction to Coolant

Total heat rejection to coolant is tabulated for the principal ratings under full load conditions at various speeds. Where
water-type oil coolers are fitted the heat rejected by the lubricant is included in the total heat rejection figure.

For information on ratings not shown, reference should be made to Perkins Group Applications Engineering Departmaent.

Kay to Rating Categories ! :
AU  Automotive Rating. CS Constant Speed Rating.
GR  Genwral Agricultural and Industrial Rating. CH Combine Harvester Rating only.

HD  Heavy Duty Agricultural and Industrial Rating. MH  Material Hendiing Rating only.
8
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16.4.3. Water Pump Drive Ratios

The pulley sizes and water pump drive ratios most commonly used on the Parkins engine range are as follows : —

Engine Effective pulley diamater, ing {mm) _ Water pump
Type Crankshaft Water Pump drive ratio
4.108 6626  (142,9) 4,60 (114,3) 1.25:1

5.625  (142,9) ' 4.00 {101,6) 1.406 : 1
6.50  (166,1) 4.50 (114,3) 1.44 : 1
03.152 6.13 {155,7} 4.19 (106,4) 1.46: 1
7.47 {189,7) 4.94 (125,5) 1.51:1

4.165 6.535 (166,00 . 472 {120,0) 1.38:1

4.203 6.75 (171,4) 4.75 {120,6) 1.42: 1
7.88 {200,1) 5.56 1141,2) 142:1
D4.203 7.00 177.,8) 425 (107,9 1.65: 1
4.236 6.34 (161,00 5.25 (133.3) 1.21: 1
6.44 (163,6) 6.25 (133,3) 1.23:1
7.50 {190,5) 575 {148,0) 1.30: 1
7.50 (190,5) 5.25 {133,3) 1.43:1
6.247 6.00 (162,4) 6.00 {152,4) 1:1
4.248 7.5 {190,5) 5.76 {146,0) 1.30: 1
4.318 6625  (168,3) 5.126 (130,2) 1.29:1
6.625  (168,3) 4,50 {114,3) 147 :1

6.3544 7.875  {200,0) 6.69 {169,9) 1.18:1

T6.3544 7.875 (200,00 5.69 (144,5) 1.38: 1
6.3724 7.875  (200,0) 6.69° (169,9) 1.18: 1
V8.540 8.25 {209.5) 6.56 {166,6) 1.26: 1

8.25 (209,5) - 6.31 {160,3) 1.30 : 1

VB.640 7.81 (198,5) " 2.81 (198,5) 1:1%

Tv8.640 7.81 {198,5) 7.81 . 1198,5) 1:1

*Note :

Some early engines may have a water pumgp drive ratlo of 1,33 x engine speed.
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Fan performance

The performance cheractaristics of the cooling fans
listed above, i.e. air flow, pressure and power
sbsorption characteristics, ara illustrated by the curves
shown on the following pages. These are identified in
the bottom right-hand corner by the Perkins curve
number, as listed above, and are arranged in numerical
order.

NOTE :

1.

These performance curvas are based an fan manu-
facturers' published data, which relstes to test
resuits obtained with the fan operating in a tunnel
or duct, with relatively low tip clearance. in the
working conditions which will apply in service, fan
performance is likely to be significantly lower than
indicated by the curves, In order to allow for this
the air flow requirement, as derived from the
radiation heat dissipation characteristics, should be
increased by 16 to 20% before application to the
fan paerformance curves.

For a given installation the fan : engine drive speed
ratic must be taken into account in determining
specific fan performance characteristics.

Fan performance curves
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16.5 CRANKSHAFT THRUST LOADING

Unless otherwise stated the thrust loadings shawin in the tables apply to both forwdrd or réarward movément of the'

crankshaft.
Engirie type 4300 | a8 | 0312 | 45 | 428 | Daz03 | a2% | e6ZaF
Maximum permissible CONTINUOUS w a7 185 3G 25 30 | 388 480 &
thrust [oad on the crankshaft N 1edg &3 148G 37 1490 1579 2135 2157
{as experiericd with a typical . ) :
torgue converter transmission)
MAXIMUM permissible thrust ™ | 4gs: 2680 ag0* as | a0 | 4 | e | 7
ioad on the crankshaft (as N 202 1246 2180 1980 2180 2180 - 3381 325
experienced during conventional
clutch oparation),

- - -t iy - - = - LR - .

Engine typé : 47 | 4318 | 63544 | T6.3544 | 63728 | VBEAD | VB4 | TVE.640
Maximurn pérmissible CONTINUOUS iof | 480 480 480 0 awo | 43 For intormatidn
thrust load on the crankshaft N| 2136 2136 2135 2% 2135 1880° contact Perkins
{as experienced with a typical Group ;_&p'qlica_'lions
torgue convertar transmissicn) Engineating Dept.
MAXIMUM peimigsible thrust oi | 0" [ 70 760 760 760 785
LOAD ON THE CRANKSHAFT (a5 N[ a8 3381 3381 k| 3381 3487
experienced during convantional '
clutch operaticn)

Notes : e
{a) Crankshaft palm pushed into block.
(b) Crankshaft palm pulled out of block.

{¢) The maximum thrust load iay be increased up to 1112 Ibf (4960°NY for tractor dpplicatioris rated at 2000 rev/fvin.
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I 16.6. EXHAUST SYSTEMS
Typical full load exhaust gas temperatures and flow rates for various engine ratings are tabulated below. For further
l information, and for other ratings not shown, please refer to Perkins Group Applications Engineerir!g Department.
. Engine Rating Temperature® Gas flowD Back pressure®
Type bhp/rev/min °F °C ft*/min m/min |ins{mm) Hg kN/m?
l 4,108 49/4000 1200 650 270 7.6 376l 10,2
45/3000 1150 820 220 6,2 3(76) 10,2
31/2000 815 435 136 39 31(76) 10,2
I D3.152 49/2500 1076 580 285 75 3(76) 10,2
4772250 1110 600 245 6,9 3 (76} 10.2
' 4,165 70/3600 1180 620 386 10,9 3(76) 10,2
I 4.203 £5/2600 1090 590 316 9,0 3(76} 10,2
D4.203 65/2300 110 600 340 9,7 3(76) 10,2
4.236 82/2800 1220 660 475 13,6 3(76) 10,2
81/2600 1290 700 465 13,2 31(76) 10,2
l 76/ 2250 1200 650 425 12,0 3176 10,2
6.247 101/3600 1200 €50 575 16,3 376l 10,2
4.248 84/2800 1200 650 450 12,8 3i76) 10,2
78.5/2200 1110 600 420 12,0 3(76) 10.2
' I 4.318 96/2200 1210 655 465 13,2 3(76) 10,2
6.3544 124/2800 1290 700 710 20,1 3(76) 10,2
T6.3544 155/26009 975 525 850 24,1 a(76) 10,2
: I V8.540 18072600 1150 620 1080 30,5 3(76) 10,2
V8.640 215/2600 1255 680 1275 36,1 3 (76} 10,2
197/2250 1210 655 1055 29,9 3i78) 10,2
TVB.640 29026009 870 485 1840 52,1 1.5138) 5,1
l 250/2600 915 490 - 1780 50,4 1.6(38} 5.1
236/2250 205 485 1500 42,5 1.5(38) 51
. NOTES :
l 8) Exhaust gas temperature maasurad at exhaust manifold outiet for naturally aspirated engines, and at turbocharger
outlet for turbocharged engines,
b) Exhaust gas flow rate against the maximum parmissible back pressure for the specific engine typs.
¢) Exhaust back pressure should be measured within 12 in (305 mm}) of either ; -
the exhaust manifold outlet flange on naturally aspirated engines,
or
the turbocharger outlet flange of turbocharged engines.
BS AU 141a : 1971 certification has been obtained at thess back pressures, and to exceed them may invalidate the
cortificate.
dl Charga cooled.




16.7. FUEL SYSTEMS

16.7.1. Fuel Specification

The fuel oil must have a Cold Filter Plugging Point (CFPP) below the anticipated :minimum ambient operating
temperature. (CFPF is now replacing the *'Cloud Point" criterion previously quoted). The fuel oil should also meset one of
the following specifications, or:local standards of comparable severity. '

U.K. ). LI.S.A. Federal U.S5.A. ASTM GERMANY
BS 2869 : 1967 VV-F-800a D975-66T Numbers ‘DIN 51601 : 1967
Class A1 or A2 Grades DF-A* 10* and 2D
DF-1* and DF-2
NOTE :
*Although approved these fuels will result in some loss of power.
ITALY FRANCE SWITZERLAND SWEDEN
CUNA-Gas oil J.0.14/9/57 Federal Military | S.1.5. 166432
NC-630-01 Gas il Specification 1988
{1957) 9140-336-1404
(1966)

16.7.2. Low Pressure Fuel System
Vehicles :
The fuel iift pump should not be more than 3 ft {1m) above the lowest fusl level possible in the fuel tank.

With the engine running at full load rated speed, the dapression at the inlet to the fusl lift pump should not exceed
4 in {100 mm) Hg. If this limit js excesded Perkins Applications Engineering should be consulted.

Other applications :
The fuel lift pump should not be more than & ft [133 m)} abova the lowsst fue! level possible in the fuel tank.

With the engine running at full load rated speed, the depresalon at the inlet to the fuel lift pump should not exceed b in
1127 mm} Hg. If this limit is exceeded Perkins Applications Engineering should be consulted,
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Low Pressure Fusl Pipe Slzei

) _In genaral, pipe sizes a8 tabulated below should be used.

BUNDY TUBE NYLON TUBE (TECLON)
- Outside Inside Outside inside
Diarnetar Diameter Diamater Diameter

inch mm | Inch mm Inch mm Inch mm
Engine up to and including 4,95 litre {8} Feed pipe from fuel tank to lift pump
(302 in® capacity with fuel filter located
closa to engine. 0250 ; 636 | 0194 | 483 | 0310 | 7,87 |0.210 | 533
Enginas up to and including 4,95 litre {b) Return pipe from engine to tank.
1302 in?) capacity with fuel filter located
away from engine 0313 | 72,96 | 0267 | 853 | 0373 9,47 |(0.263 | 6,68
Engines from 4,96 litre {302 in® to B,20
litra (500 in?) capacity 0313 | 7,95 | 02657 | 653 | 0.373 947 [0.263 | 6,68
Engines from 8,20 litre {600 in®) capacity
and above 0376 | 853 | 0318 8,10 0.80 12,7 |0.376 | 9.63
Engines up to and including 8,20 Iitra-
{500 in?} capacity 02680 | 635 | 0.194| 493 0310 | 787 l0210| 533
Enginas from 8,20 litre (500 in® capacity. 0313 ] 786 | 0267 ] 6,35 | 0.373 947 0,263 | 6,68

Watoer Trap

A water trap should be fitted in the fusl supply to the engine lift pump.
CAV sedimenters with either glass or metal bowls (26856021} and 2658088
respectively) are suitable for all engine typss. Tha small AC Dalco water
trap {30451) should only be used with the 4.108, D3.1682 and D4.203

angines.

Fuel Qil Filter

Twin filtars should be used whers it is required to keap maintenance to a

minimum, or the fuel is badly contaminated.

3




16.8. INDUCTION SYSTEMS

16.8.1. Air Requirements for Engine Breathing

{Note : Compressor air requirements should be added to these flow rates if piped into the indugtion system).

Engine Air re- . Engine speed, rav/min
type quirement | 1000 1500 2000 2250 2500 2800 2800 3600 4000
4.108 ft*/min 27 40 K2 B & &8 73§ mF
m?/min 0.76 | 1.13 1.47 1.67 1.84 1.93 2.07 2.63 2.89
p3.162 | f3/min .39 57 77 86 96 - - - -
mi/min | 110 161 218 244 2689 - - - -
4.165 13/ min 39 66 74 "84 92 97 105 135 -
m3/min 1.10 1.58 2.09 2.3 2.60 275 2.97 3.82 -
4203 | fe¢/min | 50 7 92 102 110 13 - - -
m3/min 1.42 2.01 2.61 2.89 312 3.20 -~ - -
D4.203 | ft/min 51 78 104 17 120° - - - -
m?/min 1.44 2.07 2.9 i3 3.40 - - - -
4236 | ft/min | B2 88 112 125 141 147 157 - -
mi/min | 176 249 3.7 3.54 3.99 4.16 4.45 - -
6.247 ft*/min 65 92 120 135 160 156 167 205 -
m3/min 1.84 2,62 3.4 3.8 4.36 4,42 473 5.82 -
4.248 2/ min 64 g1 120 137 162 - - - -
m3/min 1.81 2.58 .40 3.88 4.30 - - - -
4318 | fymin | 7 105 140 1540 ~ - - - -
m?/min 2.0 2.97 3.9 4.36 - - - - =
6.3544 | fe/min | @1 132 176 19 216 224 238 - -
m?3/min 2.58 3.74 4.98 5.65 6.12 6.34 6.74 - -
16.3544 | #*/min 80 170 275 312 354 370 - - -
md/min 2.55 4.81 1.79 8.83 10.02 10.48 - - -
6.3724 | ft>/min 129 185 273 313 353 370 - - -
2/ min - - - 21b 227 - - - -
Vv8.540 | m¥/ min - - - 5.96 6.43 - - - -
m3/min | 3.67 5.53 7.73 8.86 10.0 10.48 - - -
va.6a | fmin | 151 220 307 350 33 a1 - - -
M?3/min 4.28 6.23 8.69 R 1113 11.64 - - -
TVB.640° | f*/min 150 312 485 580 860 685 ~ - -
m?/min 4.25 8.83 13.73 16.42 18.69 19.40 - - -
NOTE :

{a)  This value corresponds to an engine speed of 2300 rav/min.
{b}  This value corresponds to an engine spead of 2200 rev/min.

ic)  Figures quotad apply to non-charge cocled ratings. For charge cooled automotive rating (290 bhp at 2600 rev/min)

the air requirement is increased by approximately 6% %).




16.8.2. Alr Fliters

* Perkins claasity air fiiters Into three duties. The choice of duty depends upon the angine type, the dust concentration in

which it will operate, and the service life required. The following recommendations are given as s guide, but in any
apolication, pearticular circumstances may override these recommendations.

NORMAL DUTY For use on metalled roads in countries with a temperate climate.
MEDIUM DUTY For use on and off highway in temperate and drier climates.
HEAVY DUTY For use in vary heavy dust conditions such as is found in quarries etc.

The following makes and types of filter are approved, provided that the air flow capacity is sufficient. Reference should
be made to Perkinse Group Applications Engineering Department, Peterborough, in respect of filters not listed.

Normal Duty (&) Medium Dutv"’} Heavy Duty(b'
{ac peLco AC DELCO Cyclone (fitted with end | COOPERS Cooper-King
. sasl plate)
COOPERS BURGESS Triphase DONALDSON Donaclone
FRAM COOPERS FARR Autopamic
PUROLATOR DONALDSON Cyclopac FARR Rotopamic
MANN & HUMMEL FARRA Unipamic GKN FARR Autopamic
GKN FARR Unipamic GKN FARR Rotopamic
LOCKER Air-Maze (Centrimaze
CD type)
MANN & HUMMEL Piclon MANN & HUMMEL Pico-Zyklon
UNITED NOVO Triphase

Notes :

{a) Normal Duty filters are often single stage units without a type name or conforming to a set design pattern. Cartain
filters from tha makers listed have bean approved, and Perkine Group Applications Engineering Department should
be consuited for details,

{b} Some oversize Medium Duty filters are also approved for Heavy Duty use — Perkins Group Applications
Enginesring Department should be consulted for details. Any filter can however be safely used in a iower duty
category.

16.8.3. inlet Restriction

The following table shows the maximum allowsable depression at the engine for CLEAN oil bath and dry element air
filters. It also shows the depression at the engina at which DIRTY dry elements must be replaced.

Engine types
4.108, D3.162, 4.165, 4.203, D4.203, 4,236, 4.248, 6.3544, 6.3724,

Dapression 6.247, 4.318, T6.3544, VB.640, TV8.6840 V8.540
Cleara) in H,0 12 12

mm H,0 305 305
Dity inH,0 2 %

mm H;0 559 660

Note :

BS AU 141a . 1971 Centification has been obtained with a 12 in (306 mm) H,0 depression at the induction
manifold and to exceed it may invalidate the certificate,

%v




Faor dry element filars only it |s strongly recommended that a restriction indicator ba fitted, as it anables maximum life
to be obtained from the filter element without exceeding the engine restriction limits. Without an indicator the filter
must be serwced at fixed periods. However, dust conditions vary so much that this results in either premature element
renewal or loss in engine power and efficiency due to excessive induction rastriction. Details of restriction indicators

suitable for Perkins engines are given below,

Engine types

4,108, D3.152, 4.165, 4.203, D4.203,

4,236, 4.248, 6.3544, 6.3724,

6.247, 4.318, v8.640, TV8.640 Vv8.540
Part Number 2651852 2651851
SETTINGinH,0 188! 24
mm H,0 ’ 457 568
Note :

(a} The restriction indicator is set at a depression of 41 in {102 mm) lower than that allowad at the angine to aliow for

losses of pressure in the connecting trunking.

16.8.4. Charge Air Cooler Restriction — T6.3544 Vehicle Applications

Boost pressure in the induction manifold at maximum power output must not be less than 22 In (662 mm)} Hg.

To enable this requirement to be met, cooler restriction should be within the foliowing limits: —

Maximum — 3in (78 mm} Hg
Minimum — 1in (26 mm) Hg

A further restriction of 1 in (26 mmy} is allowad for associated air pipes befora and after tha cooler.

The limits for total charge cooler and pipe restriction are therafors;

Maximum — 4 in (100 mm} Hg
Minimum — 2in ( 60 mm) Hg

Note: These figures supersede those shown in the General Installation Manual, para 15.4.5. {page 217)




16.9.

LUBRICATION

16.9.1. Oil Specifications

Any oil which meets the spproved specifications tabulated below may be used, provided that it is of the correct viscosity.

Qil Specification

Engine type

r

MIL-L-2104B

MiL-L-46152

MIL-L-2104C

MIL-L.-451998
or Series 3

MIL-1L2104B
and
MIL-L-451998

4108
D3.1828 -
4,168
4.203
D4,203
4.2385
6.247
4.2485
4,318§
6.3644%
T6.3544
- 6.3724
VEB.5405
VB.64058
Tv8.640

Nots :

§For naturally-aspirated diesel engines in high load factor applications, -e.g. heavy duty earthmoving equipment, only
MIL-L-2104C should be used.

Appraved lubricating oil brands and types
Some oils which meet the above specifications are llsted. Other oils which conform to these spacifications are of

course also suitable,

Qi B.P. CASTROL | DUCKHAMS ESSO MOBIL SHELL
Spacification Vaneliug Deusol Flestol Essolube Delvac Rimula/
Rotelia
MIL-L-21048 Vanellus CRi HBX HOX 1200 Rot. 5X
MiL-L-46152 - CRB — - 1200 Rot. TX
MIL-L-2104C - CRD - D3HP 1300 Rim.CT
MIL-L-2104R and
MIL-L-45199B8 S3 CRD 3 D3HP 1300 Rim. CT
Qll viscoalty
Recommended viscosity grades for differant ambient temperatures are s follows : —
Ambiant temperature range |
°F °C Oil Viscosity — SAE Number
0to30 ~18to —1 BwW/20 10w 10W/30
30to 80 ~1t027 10W/30 | 20W/20 | 20W/40 | 20W/50 | 15W/40
80 and over 27 and over - 10W/30 20W/40 | 20W/50 30

The lubricating oil must have a viscosity index of 80 or more.
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16.9.2. Qll Temperature

The normal maximum permissible lubricating oil temperature measured in the main oil pressure rail or at the oil filter head,
is 121°C. For apglications in which the engine never oparates at its maximum speed for more than one hour at a time,
however, this temperature may be increasad to 132°C,

Oil Coolers

The 6.247, 6.3544, 6.3724, 76.3544 and VB engine types have integrai oil coolers which are adeguate for tropical
conditions provided that the radiator is capable of keeping the coolant temperature within our spaecified limits.

For the other engine types the installation should be designed so as to allow air to flow frasly over the engine lubricating
sump and filters. If a cooling test shows an oil cooler to be necessary, Perkins Applications Engineering should be
contacted to ensure a satisfactory installation,

16.9.3. Lubricating Oil Pump Delivery

As an aid to lubricating oii cooler selection, typical maximum oil delivery rates are tabulated below for engines not fittad
with integral oil coolers,

"Engine spesd, rev/min
Engine Flow

type rate  |1000 1500 2000 2250 2600 2600 2800 3600 4000
4.108 UK gal/min| 1.3 19 2.5 28 3.2 33 3.5 48 5.0
US gal/min| 1.6 2.3 3.0 34 a8 .8 4.2 6.7 8.0

Litre/min | 5.9 8.6 1.4 12.9 14,6 14.8 18.0 218 2.7

D3.152 UK gal/min| 2.1 3.2 4.1 4.7 6.2 - - - -
US gal/min| 2.5 38 5.0 5.6 8.3 - - - -

Litre/min | 9.5 14.3 16.8 211 16 - - - -

4166  |ukgal/min| 3.0 4.9 6.7 74 8.2 8.7 9.4 1.8 -
US gal/min| 3.6 5.8 - B.0 8.9 9.8 10.4 11.2 13.9 -

Litre/min [13.8 22 30.6 339 37.2 398 428 62.8 -

4.203/ UK gal/min| 3.1 4.7 8.2 6.9 7.7 8.0 - - -
D4.203 us gal/min} 3.7 5.6 74 83 8.2 9.6 - - —
Litre/min  |14.1 21.4 31 N3 351 36.3 -_ - -

4.236/ UK gal/min| 3.4 5.1 6.8 7.6 8.6 8.8 9.6 - -
4.248 US gal/min| 4.1 6.1 8.2 2.1 10.2 10.7 1.5 - -
Litre/min [16.5 23.2 309 34.6 306 40.2 428 - -

4.318 UK gal/min| 5.8 8.7 11.6 12.8° - - - - - -
USs gal/miry 7.0 10.4 13.9 16.3 - - - - -

Litre/min |26.4 39.5 " 62,6 57.8 - - - - -

6.3544/ UK gai/minf 6.1 7.5 9.0 10.1 11.2 13.0 14.2 - -
6.3724 US gal/miny 6.1 9.0 10.8 121 13.6 16.8 17.1 - -
Litre/min |23.2 341 40.9 48.0 B61.1 69.1 64.6 - -

NCTE:

{al This valua corrasponds to an engine apsed of 2200 rev/min.

16.9.4. By-Pass Qil Filters

The following by-pass filters are approved for use with the 4,108 engine; —
FRAM F43P (with.078 in (1.8 mm) orifice)
NEFCO F1117 {with .076 in {1.93 mm) orifice)}

For information regarding the use of by-pass filters with other engine types, please refer to Perkins Group Applications

Engineering Department, Peterborough.




l 16.'9.5. General Information

3

) Oil pressure
' . Normal pressure for 8 warm engine within the operating speed range is 30 to 60 1bf/in* (207 to 414 kN/m?).

l o O\l consumption

Oil consumption varies with engine condition, type and condition of lubricating oil, engine duty and operating
temperatures. It will not normally exceed 1% of the fus! consumption,

-
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16.10 POWERED AUXILIARY DRIVES

16.10.1P.T.0. from Front of Crankshaft (Axial and Belt Drives)

For information regardit;q the amount of power and torque available through axial and belt drives from the front of the
crankshaft, please contact Perkins Group Applications Engineering Dept.

16.10.2. Gear Driven P.T.0. from Timing Case
Power and torque availabla through gear driven P.T.0’s ars as tabulated below.
NOTE :

The power and torque valués shown are the maximum intermittent values recommended, and neither should be
exceeded at any speed.
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16.11.  CONTROLS AND INSTRUMENTATION

16.11.1. Qil Pressure Indicators and Connectors.

o112

n

4 -27NPTE

TEAMINAL TO BS54 L 151
SERIES 250

2848062

HUT &NG OLIVE CONN:
TO5UIT 0 /DI PIPE.

30493

pnpTE
|.-21.UN.F.-'
0206002 0201047
:'-18-NP.T.F
3 - 27-NPS|
7-NPSI -
¢ ‘: ,-./ . @
ﬁ ey J {
e :é@f{ﬁ
-75_ (14,3
R M
0470682
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16.11.2. Coolant Temperature Gauges

BLACK DAL WITH WHMITE MARKINDS

213
154,01

3-m UNF

)

§ ™. J'E’,( 63
SOIAF
2755804 ® i)
a2 s080) . 10512671, 22
- 0222(564) 3 R

BLACK DIAL WITH
WHITE MARKINGS _ m

VIEW SHOWING
2755861 BACK OF TERMINALS.

2 2-035[51.71
# 2-010 (51, 01

¢2:52 (64)

BLADE TERMINALS TO .
85 AU 181 - 230 SERIES

2755901
2755902 »vw

256 (69 04 -3
-8l
173 [&
7755002 OWLY
144 137.5)
773350 OALY.

e
N

#2-36 [60)
#l |
\——
63
)

1-30(33

2-60 166} -20 (5}

INSTRUMENT MUST BE MIN: OF ¥1-81 ([LIM] FROM ANY
COMPASS [APPROVED BY GERMAM HYOROGRAPHIC 5QC |
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’ 16.11.3. Engine Heater/Starter Switches l

2:56(85.00 NOTES :
. N a)  Also available as a sealed unit and/or incorporating I
RE LTI .
‘ 4=175 AMP LUCAR LE93) | private lock. .
SE Z,uy_s-az TP

CONNECTORS TO 379,
A b}  Alsc available as a sealed unit incorporating private

lock.,

\2-35 AMP LUCAR CONNECTORS 28‘! 6121

TO BS AU 18

\ 242015
| 184 {48,.3)
5
mm| A| B UNS:32 TF
\ 2ea ] .

2846126

5-175 AMP LUCAR CONNECTORS NOT USED
TO BS AU 17818

181 {460)

t

0z

31812163 mw%

S50,
o

18160
b e 1.1
91
17300

N
tﬁiﬁ’w - 4~2 BA SCREWS

2 84 64 5 4 8: DRAWING H* | BUTTDN MARAING
2846455 B

S
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Typical bare engine dimensions and weights are tabulated below.

16.12. ENGINE DIMENSIONS AND WEIGHTS

\

Overall dimensions of bare engine
Engine Type Length Width Height Dry weight
ins {mm) ins {mm} ins {mm) ibf (kgf}

4.108 Vehicle 23,1{ 587) 19,4 (493} 25,2( 639) 321 (146)
Industrial 23,2( 590) 19,1 {485} 25,7{ 653} 330 (150)

Agricultural 23,21 589) 19,1 (484) 25,21 639) 330 {150)

D3.152 24,0 610 20,7 (526} 31,11{ 791} 458 (208)
4.165 Vehicle 25,81 655} 25,7 (653) 32,71 830 440 (200)
Industrial 25,8 655) 25,7 1663} 32,7 ( 830) 442 (201)

4.203 282( 15 19,4 (493} 29,4 { 746) 484 \220)
D4.203 28,2¢ 715] 19,4 (483} 29,4{ 746 485 {225]
4.236 Vehicle 28,80 731} 20,6 (522) 32,0( 813} 594 (270}
Industrial 28,8( 731} 20,7 {525) 321( 816 594 (270}

Agricultural 30.6( 778) 20,4 {519} 28,4 ( 722) 548 (248}

6.247 35,4 ( 900) _24,8 (630) 2800 711) 609 (277}
4,248 30.6¢( 778) 20,4 (519} 284 722) 548 (249)
4.318 31,51 800} 22,1 (960} 33.9( 860) 814 (370}
Vehicle 36,61 9301 26,0 (635) 33,31 845) 957 (435)

6.3544 Industrial 38,0( 965) 25,1(637) 35,4 900} 957 (435)
Agricultural 38,0( 966) 25,1 1837) 33,31 84b) 957 (435)

T6.3544 Vehicle 36.81( 935 28,8(732) 33,6( 853) 979 (445)
Industrial 36,8( 9395 29.3(743) 30,7 ( 780) 979 (445)

Agricultural 39,14 592) 27,2 (690} 40,7 (1033} 979 (445)

6.3724 38,0{ 965) 25,1 (637) 33,3 ( 845} 957 (435)
V8.540 Vehicle 36,7 ( 933 32,7 (830) 38,2( 970 1338 (608)
Industrial 36,7( 933} 32,7 (830} 35,5{ 902) 1338 (608}

Agricultural 38,6 980) 32,7 1830} 29,7 [ 755) 1371 (623)

VB.640 Vehicle 40,6 (1030) 32,7 (830} 39,1( 982) 1600 {727}
Industrial 40,6 (1030 32,7 (830) 39,1¢ 992} 1604 (729)

. Agricultural 40,6 {1030) 32,7 (8300 39,11{ 992) 1725 (784)
TVB.640 Vehicle 42,1{1050} 32,8(832) 38,9 988) 1652 (751}
Industrial 41,3 (1070 32,81832) 38,6 ( .980) 1669 {7564)

Agricultural 42,1 (1070} 32,8(832) 38,9 { 988) 1780 (803}
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16.13. CONVERSIONS AND FORMULAE
Note: The units set in bold type are to the St standard.

EXACT CONVERSION

WHOLE NUMBER CONVERSION
{within 0,5% accuracy}

POWER
1bhp = 1,01387 PS, ch or CV
1bhp = 0,7457 kW

70bhp = 71PS, ch or CV
70bhp = 52kW

TORQUE
1ibtft = 0,138255kgfm
1Ibtft = 1,35582Nm

721bttt = 10 kgt m
741btft = 100Nm

SPECIFIC FUEL CONSUMPTION
1lb/bhp h = 447,387 9/PSh
1lb/bhph = 608,277 9/kKWh

11b/bhph = 447 g/PSh
11b/bhph = 608 g/kW h

| FUEL CONSUMPTION (mile/gal) =
a mile/UK gal x b Iitre/jDO km = 282,481

a mile/US gal x b litre/100 km = 235,215

CUBRICATING OIL CONSUMPTION

a mile/UK pt x b litre/1000 km = 353,102

a mile/US gt x b litre/1000km = 588,034

a mile/UK gal = 282
b litre/100km
For example:
14,1 litre/100 km = 282 mile/UK gal
141
= 20 mile/UK gai
or:
28.2 mile/UK gal = 282 litre/100 km
28,2
= 10litre/100km
a mile/US gal = 235
b titre/100km
B mile/UKpt= 353
b litra/1000 km
& mile/USqt = 588

b litre/1000 km

SPEED

1 mile/h = 160934 km/h

1ft/s = 0,3048m/s

1ft/min = 0,00508 m/s

1mile/h = 1,466667 ft/s
. 1km/h = 0,277778m/s

82 mile/h = 100 km/h
23ft/'s=Tmis

197 ft/min = 1m/s
30 mile/h = 44ft/s
80km/h = 25m/s

MASS

precise and quote engine mass instead of weight. ™

11b = 0.453582 kg
1cwt = 50,8023 kg
1ton = 1,016051onne
1ton = 101605 kg

Note: Weight is the downwards force that a mass exerts as a result of gravity. In British units an engine
weighing 500 Ibt has a mass of 500 1b. In meatric units an engine weighing 500 kgt has a mass of 500 kg.
In Si units however the kgfis replaced as a unit of force by the Newton. This means we have to be more

22|b = 10kg
1ewt = 51kg
60ton = 61tonne
1ton = 1016kg

VOLUME AND CAPACITY

1yd? = 0,764555m*

11t = 0,0283168 m*

1UK gal = 4,54608 litre
1USgal = 3,785411itre

1UK pt = 0,568261 litre
1USqt = 0,946353 litre

1in® = 16,3871cm?

1in® = 0,0163871 litre

Wyd*= 23m?
10612 = 3m?

22 UK gal = 100litre
10 US gal = 38litre
100 UK pt = 57 litre
19USat = 18litre
3in*= 49cm?

61in® = 1llitre




EXACT CONVERSION

WHOLE NUMBER CONVERSION
{within 0,5% accuracy)

PRESSURE
11bit/in’ = 0,070307 kgf/cm-
11bf/in' = 6,89476 KN/m?
1inH.0 = 0,249089 kN/m*
1mmH. 0 - 0.00980665KN/m?
1inHg - 3.3B639kN/m*
1mmMHg = 0,133322kN/m?

100tb¢/in? = 7 kgt/cm?
101bl/in? = 63kN/m?
4inH,Q = tkN/m?
102mmH,0 = 1kN/m?
10inHg = 34 kN/m?
75mmHg = 10kN/m?

1Blu/min = 1758426 W
1Biu/min = 0,01758426 kW

LENGTH
1mile = 1,60934 km 62 mile = 100km
1t = 0.3048m 23ft=7m
1in = 254mm 2in = Stmm
HEAT FLOW
1Blu/min = 0,2519967 kcal/min 79Biu/min = 20 kcal/min

2Biu/min = 35W
57 Btu/min = 1kW

MOMENT OF INERTIA

Note 1: MOMENT OF INERTIA is mass x RADIUS of gyration® (mk?). FLYWHEEL EFFECT is mass x
DIAMETER of gyration? (GD?) and is four times greater than the moment of inertia. In Europe the
flywheel effect is called the moment of inertia, Hence what the Europeans call the moment of inertia
is four times greater than what we, in Britain, call the moment of inertia and the conversion given
below takes this into account,

1lbin? {mk®} = 0,00117056 kgm? (GD?) 8541bin? (mk?) = 1kgm? (GD?)
Note 2: The moment of inertia may also be expressed in derived units of force length time?. With these
units there is not a lactor of four difference between British and European unilts and a straight
conversion is used.

11bfins? = 1,152125 kgf cm &? 20Ibfing? = 23 kgt cms?
Nate 3: The conversion from mass length® units i.e. mk? and GD? units, to torce length time* units
is as follows:

1ibin? {mk?) = 0,0025900791bfin s?
11in? (mk?) = 0,00298409 kgf cm $?
tkgm? {GD?) = 25492905 kgfcm s?

3861bin? {mk?) = 11bfin s*
3351bin? (mk?) = 1 kgfom s2
20kgm? (GD?) = 51 kgfcm §?

FORCE

9Ibf = 40N
221bf = 10kgf

1ibt = 444822 N
11ibf = 0.453593 kgl

USEFUL FORMULAE

POWER — TORQUE

bhp = torque (Ibf ft) x engine rev/min
5252
PS = torque {kgfm) x engine rev/min
716
kW = torque (Nm) x engine rev/min
9549
POWER — b.m.e.p.
bhp = Sweplt volume (in') x b.m.e.p. (Ibl/in’) x engine rev/min
792000
PS = Swept volume {litre) x b.m.e.p. (kgl/cm?) x engine rev/min
800
kW = Swept volume {litre} x b.m.e.p. {(KN/m‘) x engine rev/min
120000

TORQUE — b.m.e.p.

Torgque {IbI R} = b.m.e.p. (Ibf/in?) x swept volume {in*)
150.8

Torgue {kgfm) = b.m.e.p. (kgf/cm?) x swept volume (litre}

b.m.e.p. {(kN/m?} x swept volume (litre)
12.57

Torque (Nm) =

SPECIFIC FUEL CONSUMPTION — FUEL LEVEL and POWER OUTPUT

sfc (Ib/bhph) = fuel level (mm'/stroke) x number of cylinders x engine rev/min
bhp x 18150
sfc {g/PSh) - fuel leve! (mm*/stroke) x number of cylinders x engine rev/min
PS x 40
sfc (g/kW h) fuel level {mm*/strake) x number of cylinders x engine rev/min
kW x 40

CALORIFIC VALUE OF FUEL OIL
18400 B1u/lb  10200kcal/ky - 42800 kKJ/Kg

AIR DENSITY (BS AU 141a: 1971 conditions)
Q.07521b/ 1205 kg/m?
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