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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Part 1:
Terms for engine design and operation
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3.1

3.1.1
reci
RIC

mec
duri

Note,

Scope

document defines the basic terms relating to the design and operation of reciprocat
bustion (RIC) engines.

her terms relating to components and systems of RIC engines are defined in ISO 7967
performance is defined in ISO 15550, ISO 14396 and in ISO 3046 (all'parts).
Normative references

e are no normative references in this document.

Terms and definitions

he purposes of this document, the followingterms and definitions apply.

ind [EC maintain terminological databages for use in standardization at the following a
SO Online browsing platform: available at https://www.iso.or

EC Electropedia: available at http://www.electropedia.org/

Main definitions

|
procating internal-combustion engine

pngine

hanism delivering shaft power by the conversion of fuel chemical energy into mech
hg combustion in one or more cylinders in which working pistons reciprocate

1 to entry: When such a mechanism does not deliver shaft power, but power in the form of

mec}[anism is known as a free piston gas generator.

ng internal

(all parts),

ddresses:

hnical work

hot gas, the

3.1.2

rotary engine
internal combustion engine with a rotor which makes eccentric circular movements around the engine
centreline and reciprocates the intake-compression-expansion-exhaust cycle between the housing

Note 1 to entry: This is not a reciprocating internal combustion engine (RIC engine). It is listed for reference.

3.2

Definitions for RIC engines classified by ignition method

3.21

com

pression ignition engine

engine in which the ignition is obtained solely from the temperature of the cylinder contents, resulting
from their compression(self-ignition)

© IS0 2017 - All rights reserved
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3.2.2

hot bulb engine
engine in which the ignition is obtained by the temperature of the cylinder contents, resulting not solely
from their compression but also from a local hot surface

3.2.3

spark ignition engine

engine in w

hich the ignition is obtained by means of an electric spark

Note 1 to entry: In some countries this engine is also known as an “Otto-engine”.

3.2.4

convertiblg
engine whig
it can be co

P engine
his designed and equipped so that, by some small changes to the construction of the en
werted from a compression ignition engine into a spark ignition engine and vice versa

Note 1 to enptry: In some cases, the term “convertible engine” means an engine converted from its ori

purpose to a

3.2.5
pilot inject]
engine in w|

3.3 RICe

3.31
liquid-fuel
engine whic

3.3.1.1

hother purpose.

ion engine
hich a small quantity of liquid fuel is injected into the cylindersto initiate combustion

ngines classified by fuel type

engine
h operates on a fuel that is liquid at standard ambient conditions

diesel engine

compressio
cylinder ne

Note 1 to e
compressed

3.3.1.2

h ignition engine in which air is compressed and liquid fuel (oil) is introduced into
ir the end of this compression

htry: In engines with an exhaust gas recirculation system (EGR), air with recirculated g
n the cylinder.

spark ignit
carburett

ion engine with carburettor
r engine

spark ignitjon engine in which a suitable mixture of air and fuel is formed outside the cylinder

device call

3.3.1.3

a carburettor

bine,

ginal

each

as is

—

na

spark ignition erigine with fuel injection
spark ignitipn-€ngine in which fuel is injected either into the air intake manifolds or into the cylinjers

3.3.1.4

multi-fuel engine
engine designed and equipped so that without modification it can operate on fuels of widely different
ignition properties

3.3.2
gas engine

engine which operates on gaseous fuel

Note 1 to entry: Major gas fuels recently used for RIC engines are natural gas, bio gas and wellhead gas.

© ISO 2017 - All rights reserved
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3.3.2.1

pilot injection gas engine

compression ignition engine in which a mixture of gaseous fuel and air is compressed and ignited by
the pilot injection of a small quantity of liquid fuel from the cetane family

3.3.2.2
spark ignition gas engine
gas engine in which the ignition occurs by means of an electric spark

3.4 RIC engines classified by cooling method

3.4.
liqujd-cooled engine
engipe in which the cylinders and cylinder heads are directly cooled by liquid

Note|1 to entry: The term “water-cooled engine” is also used when the liquid is predofmihantly water. The term
“oil-qooled engine” is used when the liquid is lubricating oil only.

3.4.
air-¢ooled engine
engipe in which the cylinders and cylinder heads are directly cooled*by air

3.4.
heaf insulated engine
engipe in which heat-loss from the cylinder and piston areais minimized by means of insulgtion

Note|1 to entry: This engine was called “adiabatic engine”, bit, because it is impossible to achieve thle theoretical
adialpatic process in practice, recently it is more commonty-called “heat insulated engine”.

3.5 | Fuel supply

3.5.1
injection of fuel
intr¢duction, under pressure, of fuel\into the combustion air

3.5.11
air injection
injedtion of liquid fuel inte-thie cylinder by means of high pressure air

directinjection
injection system in which fuel is injected into an open combustion chamber or the main part of a divided
combustion chamber

3.5.14
indirect injection
injection system in which fuel is injected into a divided combustion chamber

3.5.1.5

accumulator injection

injection system in which fuel is injected by means of pressure from an accumulator, created before or
during the operation of a fuel pump

© IS0 2017 - All rights reserved 3
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3.5.1.6

pilot injection
injection system in which a small quantity of fuel is injected to start the combustion process and thus
obtain smoother combustion with lower peak pressures when the main combustion occurs

Note 1 to entry: This is also called “pre-injection”.

3.5.2

induction of fuel

supply into

the working cylinder of a mixture of fuel and air, formed outside the cylinder

3.6 Working cycle

3.6.1

working cy
complete s¢
temperatur
before repe

3.6.1.1

cle

bries of changes in the parameters of the working medium (mass, volunie/pressure
e etc.) present in each cylinder of a reciprocating internal combustion engine, accompli
tition occurs

working medium

mixture of
working cy

3.6.1.2
intake strd
piston stro}

3.6.1.3

air, or air and fuel, and/or combustion products, present in the cylinder during
Cle

ke
e for inhaling charge air into the cylinder

compressipn stroke

piston strok

3.6.1.4
expansion
piston strol

3.6.1.5
exhaust st
piston stro}

3.6.1.6
expansion

te for compressing charge air or air-fuel@ixture in two stroke or four stroke engines

stroke
e for expanding combustiongas in the cylinder in two stroke or four stroke engines

roke
e for exhausting combustion gas out of the cylinder in a four stroke engine

ratio of combustion gasvolume at the end of expansion divided by the combustion gas volume a

beginning g

3.6.1.7

f expansien in Diesel or Sabathe cycle

cut-off rati

and
shed

the

t the

D

ratio of the cylinder space volume at the end of expansion divided by the cylinder space volume at the
beginning of expansion in Otto or Sabathe cycle

3.6.1.8

rate of explosion
ratio of maximum pressure after combustion divided by the maximum pressure at the end of the
compression stroke of working medium in Otto cycle or Sabathe cycle

3.6.2

four-stroke cycle
working cycle which, for completion, needs four successive strokes of a working piston of a reciprocating
internal combustion engine

© ISO 2017 - All rights reserved
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3.6.2.1
four-stroke engine
engine which works on the four-stroke cycle

3.6.3

two

-stroke cycle

1:2017(E)

working cycle which, for completion, needs two successive strokes of a working piston of a reciprocating
internal combustion engine

3.6.3.1

two

-stroke engine

engi

3.6.
The

med

3.6.4
Mill
worl
advd

3.6.1
Atki
worl
advd

€ WHICIT WOTKS 0T the TWO-StIORe CycCle

modynamic cycle

ined cycle

um, and which is the basisif four stroke diesel engines

L4
pr cycle

nced than theqormal cycle at charge air intake stroke, to improve thermal efficiency

1.5

nson cycle
xing eycle of RIC engine, in which the closing timing of intake air valve is mechanically
need by using a linkage mechanism of cam and gear, to improve thermal efficiency

xing cycle of RIC-éngine, in which the closing timing of intake air valve is intentionally

ign, constant

edium, and

bssure heat
vhich is the

olume heat
of working

delayed or

r delayed or

3.7

Gas exchange

3.71
natural aspiration
air supply (or air-fuel mixture) into a working cylinder solely by the difference between atmospheric

pres

sure and the pressure in the cylinder

3.7.2

pressure-charging
air supply (or air-fuel mixture) into a working cylinder at a pressure raised above atmospheric pressure
in order to increase the mass of charge and thus make it possible to burn more fuel

© IS0 2017 - All rights reserved
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3.7.2.1

tuned intake pressure charging
pressure-charging system in which the fresh charge is pre-compressed by a pressure wave resulting

from tuned

3.7.2.2

resonance oscillations in the intake duct

independent pressure charging
pressure-charging in which the fresh charge is pre-compressed by means of a compressor which

receives its

3.7.2.3

power from a source other than the engine to be charged

mechanicaji pressure charging

pressure-ch
mechanical

Note 1 to enffry: This is often called “super-charging”.

3.7.2.4

turbocharg
pressure-ch
turbine fed

3.7.2.5

pulse char
pressure W
pressure-ch
pulse of exH

3.7.2.6

constant p
pressure-ch
which ensu

3.7.2.7
two-stage |
pressure-ch
on the char
one compre

3.7.2.8
surge
operating p
a given pres

Note 1 to enflry: Reversal of the airflow gives a characteristic sound.

3.7.29

arging in which the fresh charge is pre-compressed by means of a compressor_dj
y (for example: by gears or chains) from the engine to be charged

ing
arging in which the fresh charge is pre-compressed by means of a.cempressor driven
by the exhaust gas of the engine to be charged

zing

ave charging

arging in which the fresh charge is compressed by rieans of a pressure converter usin
aust gas pressure

Fessure charging
arging in which the exhaust ports are conniected to a single exhaust manifold, the desi
Fes that its pressure is virtually constant

bressure charging

arging in which a fresh charge is pre-compressed by means of two compressors whic
be one after the other toraise its pressure to a higher value than could be achieved with
Ssor

pint at which’the compressor of a pressure charger is unable to maintain a steady airflg
sure ratio

iven

by a

> the

rn of

n act
just

w at

surge line
envelope of

3.7.2.10

the points where surge occurs

turbocharger efficiency
adiabatic output power divided by the actual input power

3.7.2.11
equivalent

area of turbine nozzle

figure specified for each particular design of turbocharger which affects the speed, and thus the
pressure ratio, of a turbocharger

© IS0 2017 - All rights res
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3.7.3
charge cooling
cooling of the charge after compression in a pressure-charger and before entering the working cylinder

3.7.3.1
charge air
air after the pressure charger and entering into the cylinder of the RIC engine

3.74

scavenging
expulsion of combustion gases from the working cylinder by a fresh charge admitted through the inlet
valvEsor ports wiile the exiraust vatves or ports are stiif open

3.741
Type of scavenging of two-stroke engines

3.74.1.1

uniflow scavenging
axia| flow scavenging occurring when the inlet ports and the exhaust ports are at the oppdsite ends of
the yorking cylinder

3.74.1.2

crogs scavenging
trangverse flow scavenging, occurring when the inlet ports.and the exhaust ports are at the same end
of the working cylinder and are substantially on opposite'sides of the cylinder

3.74.1.3

loop] scavenging
trangverse flow scavenging, occurring when thédnlet ports and the exhaust ports are at the same end
of the working cylinder and are on the same_side of the cylinder

3.74.2
Method of scavenging

3.74.21

crarjkcase scavenging
method of scavenging in which a fresh charge is induced into the cylinder by compregsion in the
crankcase by the crankcase side of the working piston

3.74.2.2
scajenging bysblower
method of scavenging in which a fresh charge is supplied by a blower

3.74.2.3

exhaust pulse scavenging
method of scavenging in which the expulsion of gases from the working cylinder is assisted by low
exhaust pressure resulting from the low pressure part of the pressure pulse cycle in the exhaust
manifold

3.74.2.4
port scavenging
method of scavenging using both the scavenging port and gas exhaust port of the cylinder wall

3.7.5
Airflow

© IS0 2017 - All rights reserved 7
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3.7.5.1
specific air consumption
quantity of air entering the working cylinders per unit of power and time

3.7.5.2

overall air/fuel ratio

quantity of air entering the working cylinders divided by the quantity of fuel supplied to the engine
during the same period of time

3.7.5.3

trapped air/fuel ratio
quantity of @irtrappe 3
cylinder for]jone working cycle

dpped II V

Note 1 to enfry: For liquid-fuel engines, air-fuel ratios are expressed as ratios of mass. For gas engines aig-fuel
ratios may bg expressed as ratios of volume at the same temperature and pressure.

3.7.5.4
delivery rTio

mass of fregh charge supplied to a cylinder for one working cycle divided bythe/mass of fresh charge
correspondfng to the piston swept volume at the pressure and temperatureconditions in the charge air
manifold

3.7.5.5
trapping efficiency
mass of fregsh charge trapped in a cylinder before combustion\divided by the mass of fresh chlarge
supplied to [the cylinder for one working cycle

3.7.5.6
charging efficiency
mass of frgsh charge trapped in a cylinder before combustion divided by the mass of fresh charge
correspondfing to the piston swept volume at the pressure and temperature conditions in the charge air
manifold

Note 1 to enffry: The charging efficiency is equalto the product of the delivery ratio and the trapping efficiency.

3.7.5.7
charge flow
mass of fregh charge supplied to(a'cylinder per unit of time

3.7.5.8
theoretical charge flow
nominal ggs flow

theoretical mass of fresh charge supplied per unit of time corresponding to the piston-swept volume at
the pressurg and temperature conditions in the charge air manifold

3.7.5.9
scavengingefficiency
mass of fresh charge trapped in a cylinder before combustion divided by the sum of the mass of fresh
charge trapped in a cylinder before combustion and the mass of residual gas from previous working
cycles remaining in a cylinder after closing the exhaust port

3.7.5.10

relative total charge

sum of the mass of fresh charge trapped in a cylinder before combustion and the mass of residual gas
from previous working cycles remaining in a cylinder after closing the outlet port divided by the mass
of fresh charge corresponding to the piston-swept volume at the pressure and temperature conditions
in the charge air manifold

8 © IS0 2017 - All rights reserved
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3.7.5.11
charging pressure ratio
ratio of the mean pressures of the charge air behind and before the pressure charger

3.7.5.12
rich mixture
air-fuel mixture that contains more fuel than that theoretically required for complete combustion

3.7.5.13
lean mixture
air-fuel mixture that contains more air than that theoretically required for complete combustion

3.7.3.14
stratified engine mixture
mixfure which is richer nearer the ignition plug and leaner further away

3.7.3.15
stoichiometric mixture
mixfure that contains exactly the theoretically required air-fuel ratio for-eomplete combustiion

3.7.53.16
excéss air ratio
actupl air-fuel ratio divided by the stoichiometric air-fuel ratio

rotafional flow of gas inwards to the-centre of the piston and downward into the piston powl as the

3.7.3.20
resiflual gas
compustion gas remairfing inside the cylinder after exhaust stroke

3.7.3.21
blow down
spoyt of combustion gas out of cylinder at opening of exhaust valve or port

3.8 | Combustion chamber

3.8.1
combustion chamber
space in which ignition and combustion occur

3.8.2
open combustion chamber
combustion chamber which is not divided

3.8.3

divided combustion chamber

combustion chamber divided into parts (main part and subsidiary parts) in such a way that
communication between them is restricted

© IS0 2017 - All rights reserved 9
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3.8.3.1

prechamber
subsidiary part of a divided combustion chamber into which the fuel is injected, communicating
through one or more comparatively narrow passages with the other part of the combustion chamber

3.8.3.2

swirl chamber
subsidiary part of a divided combustion chamber into which fuel is injected, communicating through
one large passage with the other part of the combustion chamber and designed to give a controlled

swirl to the

working medium

3.8.3.3
air chamb
subsidiary

r
part of a divided combustion chamber into which fuel is not injected, and communic{

with the other part of the combustion chamber is restricted

3.8.4

piston chamber

part of the ¢

3.8.5

ignition tin
instant in t
generally ey

3.8.6

diesel knog¢
noise cause
combustion

3.8.7
detonation
abnormallyj]

3.8.8
firing orde

ombustion chamber situated in the piston

hing
he engine cycle when sparking is initiated on the ignitionplug of a spark ignition en
rpressed by the number of degrees of crank angle beforettop’dead centre

rk

d by an uncontrolled extreme rate of pressute rise which occurs at the beginnin

high rate of pressure rise during cofmbustion

I

order of ignfition in cylinders

3.89

ignition lag

time from 4|

3.8.10
firing intey
time interv

3.8.11

fuel air mixture Téaches a certain pressure and temperature until ignition occurs

val
1 of ighition in multi-cylinder engine usually expressed by crank angle

ition

bine,

g of

flammabil

Ty imit

upper and lower limits of fuel-air ratio for burning by flame propagation

3.8.12

combustible gas mixture
fuel-air mixture within flammability limits

3.8.13

unburned gas
unburned fuel-air mixture inside cylinders

3.8.14

burned gas

burned fuel

10

—air mixture inside cylinders

© ISO 2017 - All rights reserved
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3.8.15
end gas
unburned fuel-air mixture left inside cylinders which burns at the end of combustion cycle

3.8.16
burning rate
quantity of fuel or its calorific value burned per unit time or per crank angle

3.8.17

combustion efficiency
ratio of heat produced by combustion of fuel divided by calorific value of supplied fuel usually based on
lowqrcatorific vatue

inside the cylinder where the combustion flame does not reachgsuch as the space Hetween the

ignitiion of fuel-air mixture not by an external ignition source but by its own pressure and temperature

ignifion of fuel-air mixture not by flame propagation but by the high temperature of the combustion

engine deposit
compustion products deposited at various parts of engine components such as combustign chamber,
pistgn and valves

3.9 | Engine data

3.9.
Dimensional data

39.1.1
cylinder bore
nominal inner diameter of the working cylinder

3.9.1.2
piston area
area of a circle of diameter equal to the cylinder bore

Note 1 to entry: For an engine in which a piston rod passes through the combustion space, this area must be
reduced by the area of the cross-section of the piston rod.

© IS0 2017 - All rights reserved 11
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3.9.1.3

stroke

nominal distance through which a working piston moves between two successive reversals of its
direction of motion

39.14

dead centre

position of the working piston and the moving parts which are mechanically connected to it at the
moment when the direction of the piston motion is reversed (at either end-point of the stroke)

39.141
bottom degdTentre
location whien the piston is nearest to the crankshaft

3.9.1.4.2
top dead céntre
location whien the piston is farthest from the crankshaft

Note 1 to enffry: In engines with only one piston in each cylinder, the expression “outer dead'Centre” is sometlimes
used instead|of “top dead centre” and “inner dead centre” instead of “bottom dead centre”. However, for opp¢sed-
piston enginfes and free-piston engines, it is common to use those expressions in the’opposite sense. Only the
terms defined in 3.9.1.4.1 and 3.9.1.4.2 should be used.

3.9.1.5
stroke/bore ratio
ratio of the pumerical values of stroke and bore

3.9.1.6
nominal vqlume
volume caldulated from the nominal dimensions

Note 1 to enfry: Nominal volumes are mainly used for mechanical but not for thermodynamic calculations.

3.9.1.6.1
nominal clearance volume
nominal Vo]ume of the space on the combustion side of the piston at top dead centre

Note 1 to enflry: When applicable, this yolume includes both parts of a divided combustion chamber.

3.9.1.6.2
piston-swept volume
nominal volume generatedhy'the working piston when travelling from one dead centre to the next|one,
calculated gs the product'ef piston area and stroke

Note 1 to erftry: In opposed-piston engines, the piston-swept volume is defined as the sum of these norinal
volumes for the pistons in one cylinder.

3.9.1.6.3
nominal cylinder volume
nominal volume of the space of the combustion side of the piston at bottom dead centre

Note 1 to entry: The nominal cylinder volume is equal to the sum of the nominal clearance volume and the piston-
swept volume.

3.9.1.6.4
engine-swept volume
sum of all the piston-swept volumes of the engine

Note 1 to entry: This volume is sometimes known as the “cylinder capacity”.

12 © IS0 2017 - All rights reserved
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3.9.1.6.5
engine cylinder volume
sum of all the nominal cylinder volumes of the engine

3.9.1.6.6

nominal compression ratio

numerical value of the nominal cylinder volume divided by the numerical value of the nominal
clearance volume

3.9.1.7
effective compression ratio
numfericat value of the etfe

clearance volume

3.9.1.71

working medium volume
effe¢tive volume occupied by the working medium of the combustion side of the piston at algiven point
of the cycle

Note|1 to entry: For a double-acting engine, the volume on each side of the working’piston is considerdd separately.
For an opposed-piston engine, it is the volume between the pistons that is considered.

3.9.1.7.2
effective cylinder volume
maxjmum working medium volume

39.1.7.3
effective clearance volume
minimum working medium volume

Note|1 to entry: This volume is also known as the “compression space volume”.

3.9.1.7.4

bunlping clearance
distance between the lower surface-of the cylinder head and the upper surface of the piston crown
wheh the piston is at top dead ceftre

Note|1 to entry: This volume igalso known as the “top clearance”.

39.1.8
number of cylinders
numper of working ¢ylinders of a reciprocating internal combustion engine

Note|1 to entry:lfone combustion chamber serves several working cylinders, these count as one working cylinder.
If seyeral combustion chambers are contained by one working cylinder it counts as one working cylinder.

3.9.19

conpnecting rod ratio
ratio of the crank radius to the distance between the centres of the bores of the connecting rod’s big and
small ends

3.9.1.29

valve timing

beginning and end of the valve motion, generally expressed in degrees of crank angle from a designated
dead centre
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3.10 Engine speed

3.10.1

engine speed
number of revolutions of the crankshaft in a given period of time

Note 1 to entry: In the case of free-piston engines the speed is the number of cycles per minute of the
reciprocating parts.

3.10.11

maximum continuous speed

ngina cnan d o+ 1%y arad o n it ol
11U I

declared by

3.10.1.2
declared sj
engine sped

3.10.1.3

arhich +ha Anginna 10 o1l Ay iy oo
TTETIIC— S P CTUat vV ITICIT CHC CITSTITC TS artovy OO cO— T ot COTICT

the manufacturer for a particular application

peed
d at which the engine delivers the declared power

overload speed

engine speq

3.10.1.4
idling spee
steady statg

d at which the engine delivers the overload power declared by theumanufacturer

d
engine speed without load

Note 1 to enflry: This is also known as the “no load speed”.

3.10.1.5
firing spee|
engine speq

d
d to which an engine must accelerate from'rest, by the use of an external supply of en

separate fr¢m the fuel feed system before it becomés self-sustaining

3.10.1.6
coefficient
variation of

6= (wm

where

0

—

Wmax |

Wmin |

of speed fluctuation
angular engine velocity during one cycle of rotation

x = Wmin) / Wmean *x 100

the coefficiént of speed fluctuation (%);
the maximum angular engine velocity;

thieuminimum angular engine velocity;

ergy

Wmeanis the mean angular engine velocity.

3.10.2

mean piston speed
mean velocity of the piston, calculated as twice the product of the stroke and the engine speed

3.11 Torque

3.11.1
torque

brake torque
turning moment delivered by the engine at the driving shaft

14
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2

breakaway torque
driving torque that has to be applied to the flywheel or the crankshaft to overcome the static frictional
resistance of the main running gear and of the essential dependent auxiliaries at the beginning of
rotation

Note

3.11

1 to entry: The terms “static friction torque” and “unsticking torque” are also used.

3

cranking torque

sum

of cranking resistance torque and acceleration torque

3.11
crar
driv
cyclg
cong

3.11
acce
torq
spesd

3.12

3.12.

indi
tota

.3.1

1king resistance torque

ng torque required to overcome the frictional resistance of the main running gear, {
b losses and the torque required by the essential dependent auxiliaries jn.order to
tant engine speed after a given period of time from the beginning of rotatien

.3.2

leration torque

lie required to accelerate the main running gear and the essential dépendent auxiliarie
d acceleration period from the beginning of rotation

Power

1
cated power

acti
3.1
indi
diag
wor

Note

g on the pistons

1.1
ator diagram
am representing the variation _of\pressure of the working medium in a cylinder tH
ing cycle

1 to entry: See Figure 4.

he working
maintain a

b during the

power developed in the working cylinders as‘a result of the pressure of the working medium

roughout a

Pme = kPe [ nVst

where

Pme is the brake mean effective pressure (MPa);

Pe is the brake power (kW);

n isthe engine speed (min-1);

© IS0 2017 - All rights reserved
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Vst is the engine swept volume (1);

k  is 120 (4 stroke engine);

= 60 (2 stroke engine).

3.12.2.2

brake thermal efficiency

brake power divided by the rate of supply of heat energy to an engine as fuel

Note 1 to entry: The heat energy of the fuel should be considered as the product of the mass of fuel and its lower

calorific valy

3.12.2.3
indicated 1
IMEP

[SH

hean effective pressure

work done per working cycle corresponding to the indicated power divided by the engine’swept volume

where

Pme

P;

n, Vst k
3.12.3

i/ nVst

is the brake mean effective pressure (MPa);
is the indicated power (kW);

refer to 3.12.2.1.

mechanicall efficiency

brake pows

3.12.4
load
general ter
driven mac

Note 1 to en
terms “powe

3.12.5
friction po
power necg
auxiliaries

3.12.51

r divided by the indicated power

wer

pumping 1

SS

n describing the magnitudevof the “power” or “torque” demanded from the engine bjy its
ninery and usually expressed relative to a declared power or torque

fry: The term “load” is-physically imprecise and should be avoided. For quantitative purposeg, the
r” or “torque” should-be-used instead of “load”, together with a statement of speed.

ssary to.overcome mechanical friction and to supply energy for all essential depenjdent

power necessary to overcome form and friction drags at intake and exhaust

3.12.5.2
heat loss

heat emission of supplied heat of fuel

3.12.5.3

exhaust loss

heat loss of

3.12.54

exhaust gas

cooling loss
heat loss by cooling air and cooling fluid

16
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3.12.5.5
heat balance
distribution of the heat energy of fuel supplied to the engine to engine power and various lo

3.12.6
indicated thermal efficiency
ratio of the indicated power to the rate of supply of heat energy to an engine as fuel

3.12.7
heat emission

1:2017(E)

sses

heat emitted from an engine by radiation, convection and conduction into the surrounding atmosphere

powkr obtained on a test bed at the end of the crankshaft or its.equivalent at the correspon
spedd with the equipment and auxiliaries specified for net power measurement

Note|1 to entry: Refer to ISO 15550:2002, 3.3.3.1 for a more precise definition.

3.12.10

grogs power

powpr obtained on a test bed at the end of the-¢rankshaft or its equivalent at the correspon
spedd with the equipment and auxiliaries specified for gross power measurement

Note|1 to entry: Refer to ISO 15550:2002,:3.3/3.2 for a more precise definition.

3.1211
confinuous power

biven set of

ding engine

ding engine

power which an engine is-capable of delivering continuously, between the nominal l:lllaintenance

intefvals stated by the manufacturer, at the stated speed and under stated ambient co
maintenance prescribed.by the manufacturer having been carried out

[SOYRCE: ISO 15550:2002, 3.3.4]

3.12.12

overload power

powpr which an engine may be permitted to deliver, with a duration and frequency of usg
on the-Service application, at stated ambient conditions, immediately after operating at the

ditions, the

depending
continuous

power restrictedto 1 hina 12 h time Span

[SOURCE: ISO 15550:2002, 3.3.5]

3.12.13
fuel stop power
power which an engine is capable of delivering during a stated period corresponding to its

application,

and stated speed and under stated ambient conditions, with the fuel limited so that this power cannot

be exceeded

[SOURCE: ISO 15550:2002, 3.3.6]

© IS0 2017 - All rights reserved
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3.12.14
service power
power delivered under the ambient and operating conditions of an engine application

[SOURCE: ISO 15550:2002, 3.3.8]

3.12.15
specific power
brake power per unit of engine specification such as engine weight or cylinder volume

3.13 Consumption

3.131
fuel consumption
quantity of fuel consumed by an engine per unit of time

3.13.2

specific fu¢l consumption

SFC

quantity of fuel consumed by an engine per unit of power and time

Note 1 to entry: While for engines which burn liquid fuel, the fuel consumptionand’specific fuel consumptio
normally expressed in terms of the mass of fuel, for gas engines it is normaltg‘quote fuel consumption eith
units of energy or as a volume at a specific temperature and pressure, together'with the calorific value of the

3.13.21
brake spedific fuel consumption
BSFC
specific fue] consumption based on brake power

3.13.2.2
indicated specific fuel consumption
ISFC
specific fue] consumption based on indicated power

3.13.3
lubricating oil consumption
quantity of Jubricating oil consumed-by an engine per unit of time

3.13.4
specific lubricating oil consumption
quantity of Jubricating oil. consumed by an engine per unit of power and time

3.13.5
heat consumption
rate of supply of heat energy to an engine per unit of time

hare
erin
fuel.

Note 1 to entry: Heat consumption 1s calculated as the product ol juel consumption (3.13.1) and Iower caloriiic v

3.13.6
specific heat consumption
rate of supply of heat energy to an engine per unit of power and time

alue.

Note 1 to entry: The specific heat consumption is given a subscript according to the kind of power to which it refers.

3.13.6.1
brake specific heat consumption
specific fuel consumption based on brake power
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3.13.6.2
indicated specific heat consumption
specific fuel consumption based on indicated power

3.14 Pressures

3.141
compression pressure in a cylinder

1:2017(E)

maximum pressure of the working medium present in a cylinder, at momentary fuel cut off or ignition

switch off

inlef temperature
tempperatre of the air entering an engine measured at a specific point in the inlet ducting

cycle

ire, the term

3.15.2:1

charge air temperature
temperature of the air after a pressure charger

3.15.3
minimum engine starting temperature
lowest site temperature at which an engine equipped with essential dependent auxilia

ries can be

brought to a self sustained speed under stated starting conditions within a given period of time after

actuating the starting device

Note 1 to entry: Fluid lubricants, fuels and coolants are anticipated. The value of this temperature depends on
whether a starting aid is used. For engines without preheating the lowest site temperature assumes that the

engine has been completely cooled down to this temperature.

© IS0 2017 - All rights reserved
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3.154

exhaust temperature
mean temperature of the exhaust gas leaving the cylinder

3.16 Design arrangement

3.16.1

single-acting engine
engine in which combustion takes place on only one and the same side of each working piston

3.16.2

double-act
engine in w|

3.16.3

opposed-p
engine, hav
opposite dil

3.16.4

ing engine
hich combustion takes place alternately on either side of each working piston

ston engine
ing in each cylinder two mechanically connected working pistons running\in substant
rections, with the working medium between them

trunk-piston engine

engine in w

hich each connecting rod is hinged directly to its working¢piston, which transmits tq

cylinder wall the side thrust caused by angularity of the connecting réd

3.16.5

cross head
engine in w
linking meg

engine
hich the side thrust caused by the angularity of the“connecting rod is transmitted throy
hanism (cross-head) to guides fixed outside the cylinder

3.16.6
uni-directi
engine in

nal engine
ich the crankshaft is designed to always rotate in the same direction

Note 1 to enfry: This can also be referred to as an f'irreversible engine”.

3.16.7

direct revdrsing engine

engine in wj

3.16.8

turbo-com
engine in W
engine and

hich the direction of rotation may be changed by the operation of a control device

pound engine
rhich the poWer is generated by multistage expansion of the working medium in an|
h power turbine

3.17 Cylinder afrangement

3.17.1

cylinder row
arrangement of cylinders in which the pistons are connected to the same crankpin of the crankshaft

3.17.2

cylinder bank
arrangement of cylinders in which the centre line of the crankshaft journals lies in or is parallel to
the plane containing the centre line of the engine cylinders, all cylinders being on the same side of the

crankshaft

3.17.3

in-line engine
engine with one cylinder bank

20
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3.17.4
vertical engine
engine with one or more cylinder banks each located in a vertical plane above its crankshaft

3.17.5
horizontal engine
engine with one or more cylinder banks each located in a horizontal plane

3.17.6

inclined engine
engine with one cylinder bank which is located in an inclined plane lying between the vertical and
horigontal pfanes through the crankshaft

3177
inverted engine
engipe with one or more cylinder bank each located in a vertical plane below itscrahkshaft

3.17\8
twin-bank engine
engipe with two parallel cylinder banks and two crankshafts

3.17}9
V-engine
engipe with two cylinder banks inclined at an angle to each other and with one crankshaft

3.1719.1

V-angle delta
A
angle between two planes containing the centrevlines of the engine cylinders perpendiqular to the
crankshaft(0° <4 <180°)

3.17]9.2

inder offset
distgnce measured parallel to the crankshaft, between the centre lines of two pistons on opposite sides
of thle V of the engine that have connecting rods that work on the same crank pin

3.17110
horizontally opposed engine
engipe with two cylinder{banks located in the same plane on opposite sides of the crankshalft

3.17}11

broad-arrow engine
engine with magse'than two cylinder banks inclined at an angle to each other and with one|crankshaft,
the inclined.angle between the extreme banks being less than 180°

Note|1 telentry: A broad-arrow engine with three cylinder banks is known as a “W-engine”.

3.1742
X-engine
engine with one crankshaft having four cylinder banks arranged in two planes, inclined at an angle to
each other, the two banks in each plane being on opposite sides of the crankshaft

3.17.13

H-engine

engine with two crankshafts having four cylinder banks in two parallel planes, the two banks in each
plane being on opposite sides of a crankshaft
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