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- Nutional foreword . I T R TR A

- Part 1 of this British Standard was prepared under the dirzctior: of the Mechanical Enginesring Standards Committee and
is Identical with the 1981 revision of 1SO 3048/1 "Reciprocating, internal combustion engines — Performance — Part 1
Standard reference conditlons and daclarq;!o_r;s of power, fuel consumption and\,l,_u‘blricating,oll consumption” pubiished

by the International Organization for Standardization (1S0). = - : . . T o

It is one of six Parts, other Parts being , e N S
Part 2 Test methods ‘ : : : -
Part 3 Test measurements B ' - s FEA
Part 4 Speed governing . , E A o
Part 5 Torsional vibrations Do L ‘ e ' n
Part 6 Cverspeed protection B 5

All six Parts together supersede BS 649. BS 765, BS 2953 and BS 3109 which were withdrawn in 1979. The 1977 edition .
of BS 6514 : Part 1 is now withdrawn, ‘ g

Terminology and eonventions. The text of tha international standard hes been approved as suitzole for publication as'a ‘
British Standard without deviation.’Some tei.ninology and certain conventions are not identical with those used in British
Standards; attention is especiallv"dr‘a\m 1c: the; following, R : - ' . g
Wherever the words ‘part of IS™ 3046° apped:-’,‘Jrferring to this sta;idardl./ they should be read as ‘Part of BS 5514", .
The comma has bean used throughout as a decimal marker. In Britick Standards it is current practice to use a full polnt on .
the baseline as the decimal marker. o W

T ‘:ﬂ ./_ g
Cross-references o s -
o Internutionsl stendard Corresponding British Standard _ ‘ ‘ /’ o : '
S IS0 1000-1981 BS 5555 : 1981 Specification for Sl units and recommeﬁdation_s, for the use of their multiples
S and of certain other units A SR LA
T {!dentical} " . . i ' :
180 120--1972 BS 5672 : 1979 Specification for desi
_ , internal combustion; engines
. . (Identical) i
180 1205-1972 "BS 5673 : 1979 Specification for d
: combustion engines g
{Identical) ' i
. 180 27101973 BS 6676 : 1979 Vocabula
: " (ldentici)

N

i S ‘
gnation of dirt;q.tion of rotation of reciprocating

sr

esignation of the cylinders of reciprog,ating internal -

. L :
ry for reciprocating internal combustion engines

1SO 3046 ~ BSs514 Heéiprocating internal combustio;l eng'ines ':'Performance
iSO 3046/2-1977  Part 2 : 1978 Test methods , :
- {Identical) _ S B .
10 3046/4-1978 Part 4 : 1979 Speed governing S
. . (identical) . S
- Yoo
1SO 3046/6-1980 Part 6 : 1980 Overspeed protection’

S {ldentical)

“There are no correspor:ding British Standards for ISO 158

provisions of both international standards and has decide
. standard, ‘ -

NOTE. Textus/ error.

5-1974 and 180 2534-1974. The committee has reviewed the
d that they are Pccéptable for use _in conjunction with this

-

In clause 12, itam c) 1}, line 3, 'sé."e' should be read as ‘sea’. - s L

. - . . . . "‘-.:
- - fe . .
-
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British Standard

Recnprocatmg mternal combustlon engines: Performance

Part 1: Specification for stai:dard reference conditions and declarations of power

fuel consumption and lubricating oil consurnption

4

1 Scepe

This part of ISO 3046 specifies the standard reference con-
ditiohs and s ins1hoda of declating the power, fuel consump-
tion and lubricating oi! consumption for recaprocatmg
internal combustion engines using liquid or gaseous fusls.
Where necessary, individual requirements are given for par-
ticular engine applications. -

2 Field of application

This part of iSO 3D46 covers reciprocating internal combustion
engines for land, rail-traction and marine use, excluding
engines used to prope! agrtcultural tractors, road vehicles and
aircraft.

This part of IS0 3046 may be appiied to engines used to propel
road constructiun and earth-moving machiies, industrial trucks
and for othe* applications where no suntnble Internatlonaf
Standard for these engines exist. ‘

\

3 References

. 18O 1000, Si uriis arie recommendsce:,
multiles and of cerrain other units. .

ISO 1204, Reciprocating internal combustion engmes -
Designation of the direction of rotation. .

ISO 1205, Aeciprocating. iaternsl combusrian engines —~
Designation of the cylmders

I8G 15E5 Roao veh:cles Engme test code — Net power.

ISO 2534 Road vehicles — Engine test code — Gross power. 5

ISO 2710, Recip}aca!ing internal combustion engines —

Genegral definitis .-

180 3046/2, Ref'.rpmcatrr g internal comtustion engines — Per-
formance — Part 2 : Engine tests.

ISO 3046/4, Reciprocating interns! combusnon engines : Per-
formance Part 4 Speeu govermng

Jor the use of their - .

ISO 3046/6, Reciprocating internal comhbustion engines — Per-
formance — Part 6 : Overspued protection.

"4 Unitsand terms = o

4.1 The units used are those of the Internat:onal System of
Units (SI Units) described in ISQ 1000,

4.2 The general engme terms used are as daf:ned in

1S0 2710.

5 Standard reference conditions
For the purpose of deterrmmng the power and fuel consump-
tion of engines, the followmg standard reference conditions
shall be used
Total ‘barorpeiric pressure ;
= 100 kPa - '

Air temperature :

. T, =300K({27°C)

" . Relative humidity :

¢ =60%

Charge air coolant'temperaturea H

= X0KZC
If other reference conditions are chosen, these shall be stated.

NOTES

T Relative humidity of 60 % corrasponds,io a wate} VApOour pressure
of 2,143 kPa (16 mmkp) at a temperature of 300 K.

2 The air dehsity atﬂthe standard reference conditions is equivalent to
that ¢* 'S8 .Pa (736 mmHg) and 20°C and to that at 101 kPa
(760 'ang} and 30 °C. : o

3 For automotive . type inboard and.outboard marine propulsaon
enginus, the star-*ard reference conditions iz 1ISO 1585 and IS0 2521
may be appllad but thev shall be stated. ..
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6 Auxiliaries -

6.1 Introductioh

‘In order to show clearly the conditions under which a power is
~ determined, -it is necessary to distinguish those “auxiliaries
which &ffect the final shaft output of the engine and also those

which are necessary for the conunuous or repeated use of the

engine.
: L ',,.;Q’E..... :
Items of equipment fitted 1o the engine anci without which the
engine could not in-any circumstance operate at its ‘declared
power are considered to be engine components and are- not

therefore, classad as auxiliaries,

L

{Such items as fuet injection purnp,\&:sxhaust turbocharger and "

charge air cooler are in this category of enginé components.)

6.2 depandent auxiliary : Item of equipment, the presence
or absence of which affects the final shaft output of the engine.

6.3 independent auxiilary : Item of equipment which uses
power supplied from a source other than the engine.

6.4 essential auxiliury :'ltem of equipment which is essen-
tial for the continued or repeated operation of the engine.

6.5 non-essential auxitiary : Item of equipment which is
not essential for the cr. 'mnued or repeated operation of the
engine,

7. ‘Declarations o, power

f.'i" Introduction

7.1.1 Purpose of statement of powaer

Statements of power are required for two main purposes :

al the declaration by » manufacturer of the value of the
power which his engine will deliver under a given set of cir-
cumstances. This declared value i3 known as the ‘rated
power”’;

~

b) the verification by measurement that the engine .
delivers the power which has been declared in a), under the ~

same set of circumstances or after proper allowance has
‘been-made for any difference in circumstances. .

' ‘ To specify the set of circumstances under which the declared
j_.fvalue..of‘a power. would be achieved, the declaration shall
state ! ' '

a) the kind of statement of power (see 7.4] and G
necessary, the ambient and operatxng conditions {see
7.4.2);

b the kind of power output (see 7.3});

e} the kind of power (see 7.2);

d) the correerponding engine speed.

_shall be stated by the manufacturer. -

';7 1.3 Powaer and torque ' ,r’:"_:l

7.2.1

NOTES

E The terms used in ai to c) may be. combined for emmple. con-
" tinuous net brake fuel stap pawer. . ‘

2 Where eppropriale to ‘the engine epplucahon and the method of
manufacture, the powar achieved may ba subject to a tolerance on the
declared powasr, The existance of such'a tolerance and |ks megnhude

.3 Measurement of lhe powers referred 10 in this Inlernmional Stan--

dard shall be determmed in .accordance with 1SO 3046/2

7.2 ‘Unit of power |

Power shall be expressed in k|luwatts (le The addition of the
equivalent-metric or- :mpenal 'horsepower is permmed for a
transitional penod.,“ 1,

RS

For engines delwenng power bv a shaft or shafts, any power in

this International Standard:is a quantity proportional to the
mean torque, calculated or measured, and to the. mean rota-
tional speed of the shaft or shafts transmlmng this torque.

For englnee delwenng power other than by a shaft or shafts,

reference shall be made ot the appropnate International Stan- . ..

dard for the driven machlne.

7.1.4 Engine speed K

The speed of an engine is the mean rotational speed of its
crankshaft or-crankshafts in revolutions per minute, except in
the case of 'tree piston’ engines where the speed is the number
of cycles per mmute of the recuprocatlng components.

7.1.5. 'Engine with Integral geering' =
When siating the power of an engine fitted with an integral
{built-in} speed increasing or reducing device, the speed of the

driving shaft extremity shall also be given at the declared englne
speed

7.2 Kinds of power

lndieated powa’,

~ The total power-developed in*the working cylinders by the
-gases on the combustion side of the working pistons,

' .7.2.2 ‘Braka power

The power or the sum of the powers meaeured at the extremny
of the engine driving shaft or ‘'shafts.

7. 2 2.1 Any statement of brake power =hall be supported by

‘the following list of aunxiliaries :

B

a) essential dependent auxiliarfes as defined in 6.2 and 6.4;

b} essentlal indepsndent auxlhanes as defined in 6 3 and
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7.2 3 Net brake power
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c) non- essenttal depe'rdcnt euxlllerres as deftned in 64 a

and65

" The power absorbed by the eseentiEfindependeni and the non-

essential dependent auxiliaries may be. srgnrflcant. In’ such
cases, thetr power requlrement ehali be declared

b 5
i

NOTE - Examp!es of tvptca. eumlrenes are listed in annex A tcr '

guidance purposes, These Itsts are nct necesserily cornplete

, k<l
s
y .

The brake power meesured when’ the angrne is-using onlv the'
_ auxiiiaries Itsted in?. 2 213l - - . :

iy
’

7.3 Kinds of power-output O

} 7.3.1 Conttnueus powor

Power whlch an engme is capable of dellvertng contmuously
between the normal maintenance intervals 'stated by t_he

. manufacturer, at statad speed and under stated ambient condi-

tions, the maintenance prescribed by the manufacturer hemg
carried out. . .

7. 3 1 1 Overload powa.

.

AL

- Power, whlch an engme may be-permitted to delwer at stated
ambrent conditions, rmmednatelv after working. at the con-

tlnuous power. . -
: —.__._. i

S5 .
Thr duratton, 4 r'“tﬂauency of use of uverload power which is
permltted will: depend o‘r'm:to serwce application but adequate

' -allowance shall be made in settmg the:e :2gine fuel stop to per-

;. mit’ the‘ overload power 1o be delivered satist r2eterily. The
- overload power: shall be expressed as a percentage of the:can:
tinuous power, together with the duration and frequency pe_r‘-‘:m;ﬁ
‘mitted and the approprrate englne speed s

Unless othenmse stated an overlead power of 110 % of the

continuous ‘power -at .a speed corresponding to the :engine
application is permttted for a period of 1'h, with as well as

irm o T ‘N-

e wrthout interruptions, wuhrn a pencd of 12 h of operatlon

o--'

1 -The power of marine main proputsion engines is normatly fimited to
the continuous power, so that the overload pcwer cannot ba given in
service, However, for special applications, marina main propulsion

engines may develop overioad power in service.

2 If the engine application Is not determined, the engine manufag.
turer shall specify the overload power and the corresponding engtne
spaed. .

7.3.2 Fuel stop power

. Fower ‘which an engine is capable cf detivering during a'stated

‘< périod corresponding to its application, and at stated speed and

under: ‘stated ambient conditions, with the fual limited so that
‘the  fuel ‘stop power can't-«t be exceeded,

o

8 Declarations of fuel consumption -

81 Definizions St g

741 ISO‘powere', \ ‘ k

7411 180 power

BN
'l

Power determmed under the operatmg t.ondltrons of \he

manufacturer's test bed and ed;usted to the standerd reference O

condltlons in cIeuse 5

‘-<

7.4.1.2 IeO stendard power S SR

The name gwen to t'te contlnueus net brake power wh:ch the
engir:2 rnanufat:turer declares that an engin ' is cepable of

" delivering continuously, between the normal cmaintenance &
“intervals stated by the manufecturer end*under the followung
condltrons : : P

da A
... .

Svalk at a stated speed under the operatmg condrtrens of. the

engme manufacturer S test bed

b * ‘H%the declared power adjusted to the standard
refer: :condltlens glven in clause gt

-l the rnatntenance prescnbed bv the enllne manufacturer -

: being camed out, - R (IR

7.4.2 Sennce power

Power determlned under the alnbtent and operatlng condmons
of an englne appltcatron - ‘ A

- AN

" To.establish service power, the follow:ng ..ondlt ans shall be
taken into account ) ) :
g : T T o .
N ! b
a) the amblent condition; ‘er any; nommal ambrent condi-
trors accordmg to the spectal requrrements of ‘inspecting
andlor legislative authorities and/or classification societies,

as specified by the customer (see clause 12) - S

b true.n\qrt_\nal duty of the engln..,.t_ B e

S

\,-z.c
¢} the expected rnterﬁ[b{tween malntenance pencd
‘ St ‘

V‘d} _.'he nature and amount of the su“q\wfter: requlred <
.c—--—_o . e .

e all information relevant to the operatlon of the e:.ﬂlne in
service (see clauses 12 and 13). ‘ N

”f

.
—~

8.1.1 F..rel consuﬁptmn

The quantity. of fuel cons; med by an engtne per umt of tlme at
a stated power,and under stated cmblent condttrens ‘

—

-~
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Ly o e, ot
B 1 2 Spuc'.lc fuel uonsumpt.on
L‘i; B

The ru'rl caneumptlon par urnt of pcwer. : gl, ‘

A
~x
[ Lo —t

B 1 3 ISO speclflc fuel comumption B

v

'_standard p0w-=r. o
N

L If ot otheswisa- epacified by the manctacturer,. -a- deciared
e fpeclfic "fuel conwmptron shail be conslderrd to b the 1S0
o specnﬂc fue. cnnsurnptron L .

. "f‘ . \r';/.
8 2 Reference caionﬂr velue of fuele

8 2 1 Lequd fuel enginee

. P ‘:l : '

o The declared specrﬁc fuel consumptron of a liquid fuel engine
;shal' " reiated ‘10 & refr.rence fowser calonfrc valua of
42 000 lekg (10 wo kcal!kgl ‘ TR

' Ja 2 2 Ges englnes .- ‘ . S
TI?a declared epecrf’ ic fual consumption of a gas enging shall be’
7 - related to a stated lower calorific value of the gas. The iype of
gas shall be dB(.ISI'Ed =

. 8. 3 Speclflc fuel consumptcon declaratlans

The t:pet::i" ic fuel consumptron of an engu.e shall be declared

at T .
s "‘ o

'-‘al‘; the ISO st:mdard power,

pamcular engme appllcat'on

_' "

Unless otherwrse stutsd a devratlon of + 5%is perm i::d for

L ;i)erleratmns of Iubncatang oif
consunu,;a‘on SRR

.p‘_‘-.' o

S The quantlty of Iubncaung orl const.med by an englne per umt

.~ 'of time, This quanutv is used for gurdan::a it shall be expressed
L “in litres or knograms per englna nperatlng heur at the declared
e power and anglne speed - :

-

:..

The quantitv of gaeeous fuels shall te expressed it ene gy unlts_‘ -

The name gwen to the spocifrc fuel consumptron at,t..e ISO .

b) {if requm.d by specual agreement) at any otiier dec.lared .
»powers -and at. specrf ed engine spaeds appropnate w0 the

. s 551:#":7'Péf-:'1 ‘

10 Adjuetment of net brake power for
: amblent condlttone

101 When itis required to 0perata the engine unrler condi-
tions different from'tie standard reference conditions fiven in
cleuse 5, the net brake powsr output shall be adjusted to or
frorn rmr tandard raferenca condltions by the followmg
 familzae :J ® note 1) : o

' - ;\

"?’;=aP, “.t;{1)

- ' 1 S RS
o a=k-—0,7t1-kl(——1)(seenet921 B )
o AT - =
" k = (M) ¥ (—t—) p (.i) Ve (3)
. Py - ady Par SR Tt Tex

[+
10.2 In the case of turbocharged engines in which the limits
of -turbiocharger speed and turbacharger turbine .inlat
temperature have not been reached. .t the declared power
under standard, reference conditions,” thn 'nanufacturer may
declare substituty referer.mcondrtronn to or. trom whrch power
ad;ustment is to be made. ' N7 0 DT

The fol!owmg fomtulae 4 and I5) will then ba used instead of

formula 13

- T "4‘
N R

e m ‘ q N i
el EE e
o P T Tex o

| 7, B e
Pa =P % ' .8 .
Torax .. L e ‘
where : ' \
P, g the brake power; ) i

" p, is the standard reference totai barcmetric pressure;

Ps I8 the saturation vapaur presure under standard
reference corditions; R
P - is the standard referenl:e relative humidity;

T, is the standard referenee absdlute air temperature;

. T is the standard reference abso!ute charge air coolant
_.temperature

-,

- ‘p,, is the sunstrtute referenoe ‘total barometnc preesure ‘
- given by fenm-'e (51 ) - .
Tea
be stated hy tne manufac‘urer' S
2 'm, s the boost prsssura ratio” at declared aower under
standard reference f'ondrtron.. to be stateu bv the manufac—
©turer;. . S - !

nm,. is the maxrmum avallable boost pressure ratro i.,
stnted by the manufacturer:’ ‘, N

is the substitute reterer.ee absolute alr temperature o,
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‘n

@ is the power adjuetrnent factor,_ ‘

& is the ratio of Indiceted power' o
qm Is the mechan!cel efficiency (see notc 4]

| P, is ‘the brake power un:er the condllions being con-
sldereu :

" p,, is the total barometric’ pressure condition belng con-
sidered

p“ is the saturation vapour pressure under the conditions
" being considered; i

P @, is the relativa humidity condition befng considered;
T, isthe ebstmlute air tempeorature being considered;

T is the absolute charge air coolant temperature at
cherge air cooler inlet being considerad. -

The fector a'and exponents m,. n and g have the numerical
values given in table 1 {see note 6),

NOTES

1 For the convenisnce of users of these formulae, reference may be
made to the tablus and nomograms in annexes B to Q, which also
inciude numerica! examples,

2 Wnen the smblent conditions are mora favourable than the stan-

’ dard referanca conditions, the declared power unds; the ambient cone
. dltlons may be limited Ly the manufacturer to the declarcd power at
the atandard referen.e conrlilicns

3 1f the relative humidity is not known. a value of 60 % should be -
assumed In formulee refaronces A, E and G ir'table 1, -

For all other lormulae referances the powar edjl.mment is lndr.)endenl
of humidity (¢ = 0). - .

4. The value of mechanical efficiency shall ba stated by the englne :
menufecturer. In the ubsance of any such statement, the value of
= (,80 will be osaumed )

5 When declarlng the |qo standard power, the cngine manufacturer‘
shall state which of tt'» formulas reforences in table 1 is applicable. -

B

1 Adjustment of fuel consumptlon tor
ambient conditions

11.% . When it is required to operate the engine under condi-
tiong different from the standard reference conditions given in
clause 5, the fuel consumption will diffar from that declared for
the standard reference conditions and shall ba adjusted to or |
from the standard reference conditions.

The following formulae shall be used if other methods are not
declared by the cngine manufacturers :

b, = Bb, L ... 16)

Table 1 — Numerical values for power adjdstr"nent

Condition

Factor Exponents

Formuia
reference

a ' n

Power limited
by air

Compression
fgnition oil

dual-fuel .
e_ngilnes :

engines and: =

Non-

turbocharged

excass

Power limited
by thermal

-1j\

Turbocharged
without

e chorga air

ccaling

reasons

Low and medium speed

with
charge air

cooling

Turbocharged ’

tour-stroke engines
N

E Sperk rgnmon
"enllnes

- using gaseous
fuel -

| on-
‘turbocharged

0.5

Turbacharged
with .

chafge air -

-cooling -~

Low and medium
.| s=peed four-strokc '
eng'nee

. 0,5

v

Spark ignition
engines
.using liquid
fuel

Maturally
aspirated

G

05

0

T

. NOTE — The factorsa
" usedin the absance of v: Ty other specific information;

. @xponInLs given in table 1 have baen established b

y tests on a numbear of englnu to be generally repreeematrve andsliallbe - '
for example in farmula reference D, for an angine with the cherge air cooled by engine jacket -

'.'«twatcr. the value for exponent g could be zaro, At presant, they epply enly to the types’ of engmas specff‘ed but table 1 will be extended to mclude -;',

od;er types whcn suff' icient data are avalleble.

Lok} farhEe g o
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‘ml..rﬁéu‘lp =I-'-k-i
U a
. -where :
‘ b is the specific fuel ‘consumption
g is the fuel éonsum:ition adjustment factor
‘o :is the powér adjustmént fact’or {see 10.1)

& is the ratio of indicated power (see 10.1) -

Subscript r corrasponds to vaiues under the staudand refe'rnce .
conditions, g :

4

.. Subseript x corresponds to values under the cundmons belng

"/ ‘considered,

NOTE — Fo' thé convenience of usurs of these formulaé' reference
may be mada to the tables and nomograms in annexes B to' O, which
- also include numericat examples

- -

12 tnformation to be supplied by tha
. customer

The customer.shall supply the following information concern-
ing the required power : :

" a) The application ard the power requ:red from the enging
and details arlsmg therefrom,

. b} The expected frequency and duration of the- required
powers and the corresponding engine speeds. O

¢i Site conditions

). Site barometric pressure (highest and lowest
seadings available; if no pressure data are available, the
altitude above see level).

2) “The monthly mean -inimum and‘ maximum air
temperatures dunng the hoitest and coldest months of
-.-the year.

3} The highest‘ and lowest ahbient air ternperatures
* around the engine.

- 4) -The 'relat_ive humidity (or alternatively the water
-vapour pressure or the wat and dry bulb temperature}
‘r_ulir_lg at the maximum temperature conditions.

. oy . )

= B} : The maximum and minimum ternperatures of the

cooling water available. o

L

d} The specification and lower calorific value of the fuel
- available, i

el Whether the engine is to comply witi'l the requirements
"of any claasification society or vith special requirements.

- f) Tha probable penod for which the engme will - he

faong

- The englne manufaclurer Eh::!
tion ¢ D

“BS 5514 ¢ Part 1.: 1982

Y

'f‘ anglne appﬂcatian.

l.‘, i

_ '13 Information to be suppliad by the engine -
: manufactu rer .

al The declared poWers.
b) The corresponding crénl;shaft éﬁd outhut shaft speads.

"NOTE — For cartain appllcations of variabie engines it is common
practice 0 supply a powerlspeed diagram covering the ranges of
nower ‘aver which the engine can be used in continuous 2nd ip
short period operatlon

c} The dirsction of rotation (see I1SO 1204),

d! The number and arangement of cylinders {sse
1S0 12051,

4

‘el Whether the engine is two-stroke or four-stroke,
naturally asparated mechanically pressure charged or tur-
bocharged and whether with or without charge air cooaler.

fi Tlie quantity of =i requ:red for the operanon nf the
angine for :

1} combustion and scavenging;

= {4
2) sooling and \.entllatlon

gl
tiona! apparatus required.

h) The typa and grade of iﬁbricatihg 'I-j:f!'-'s) recommended,

j! The type of governing, with speed droop if required (see
IS0 3046/4 and IS0 3046/6).

If for variable speed dutuas the workmg speed range and
the idling speed. ,

If necessary, the critical speed range"shall be indicated.

k} The method of cooling and (he capac:ty of the cooling
system with the ratas of circulation of the cooling fluids,

m) (For air cooled engines only} Whether hot air
discharge ducting can be fittEd :

n A scheduue of recommended maintenance and cverhaul
periods.

“p} Spacifications and lower calorific values of - fuels
recommendad. - 7

q) Maximum permissible back-pressure in the exhaust
system and the (naximum permissibla intake depression

ri Any other information appropnate to the partlcular'

engine application.

‘.n‘\

gl Ar-y ather informatlon appmpuate to tha partlcular

supply the followmg informa- -

The method of starting, apparatus éupplied and addi-lm :
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