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: power 5 5l

Horse-power ( metric) x 0.9863 = horse-power (British)
Horse —power ( British) x 1.0139 = horse power ( metric)

: fuel consumption 35839 Digiud
Grams per horse —power( metric)xo.00224=Ib per horse-power
hour (British) .
Lb per horse-power hour ( British) x 447.3=grams per horse-
power hour (metric).

: calorific value 98SY Lagd

Kilogram calories per kilogram x 1.8=Btu per Ib (Btu/Ib).
Btu per Ib x 0.5556 = kilogram calories per kilogram (kcal/kg).

: piston speed oS i ya
metres per second x 196.85 = feet per minute ( ft/min).
feet per minute x 0.0051 = metres per second ( m/sec).
: Weights &' 39!
Kilograms x 2.205 =1Ib
Pounds x 0.4536 = kilograms (kg)
Grams x 0.0022 =Jb
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Pounds x 453.6 = grams (g)
Tons ( metric) x 0.9842 = tons ( British)
Tons (British) x 1.0161 = tons (metric)

: loads Jaaa¥!
Kilograms per sq cm ( kg/cm?) x 14.223 = Ib per sq in
(Ib/in?)
Lb/in? x 0.0703 = kilograms per sq cm ( kg/cm?)
atmospheres x 14.223 = Ib/in?
Lb/in® x 0.0703 = atmospheres

: Stresses <idgay)
Kilograms per sq mm ( kg /mm?® x 1422.33 = Ib /in*
Kilograms per sqg mm (kg /mm?) x 0.635 = tons /in®
Lb /in? x 0.0007 - = kg mm?
Tons /in x 1. 5749 = kg /mm?

: work (and Moments ) ( a3Jally) Sl

Kilogram — metres x 7.233 = foot- pounds
Foot — pounds 0.1383 = kilogram — metres
Tone — metres x 3.229 = foot — tons

Foot — tons x 0.3097 = tonne — metres

: (capacities ) ps>al Gald

Litres x 0.22 = gallons
gallons x 4.546 = litres
Litres x 1.7598 = pints
Pints x 0.5683 =litres
Litres x 0.0353 = cubic feet
Cubic feet x 28.3161 = litres
s (linear) bl ol

Millimetres x 0.03937 = inches
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Inches x 25.4 = millimetres

Metres x 3.2808 = feet
Feet x 0.3048 = melres

: ( square measure ) 235 odAY
Square metres x 10.764 = square feet
Square feet 0.093 = square meires
Square centimetres x 0.155 = square inches
Square inches x 6.452 = square centimetres

: (cubic measure ) p22S3ll Gl

Cubic centimetres x 0.061 = cubic inches
Cubic inches x 16.387 = cubic centimetres
Cubic metres x 1.308 = cubic yards
Cubic yards x 0.765 = cubic metres

: (temperatures ) 8 ) 23 <la
Oe Leblay Loy Celsins ( Jsailudl ) 4ysiall 3 ) 5all da 3 e J gucall
: t° Fahrenheit il EJ‘JAJ‘ a9
Tempin C® = = (t 32).
t0 Az yiall 5 ol Ao p3 a Ledobey Ly (g sl 350 pall 4 50 u-l"' Jyaally
temp in F® = (1.8 t+ 32)( Celsius) centigrade
' : Examples 4t
DIV Dy gaill Jal gad dlealt cdipphail) Lo 2B
( British ) cba JS) (a8 gliaa Sl a @ gl e Jhy 0.375 digasi-1
5 Siall plaill e dbiley Lo ]
0.375x447.3 = 167.7 g/ bhp /h
:(Btu/lb) N o so S S (K cal ) sos'S 518 10070 Jisadl -2
10070 x 1.8 = 19260 Btu /ib.
R 9 e AN B 08 980 ol il s hisal 3
980 x 0.0051 = 5.0 m/sec
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i Ob (M (s e Ob 56 Jisai 4
56 x0.9842 = 55 .12 British tons.
. 69> hiua N lagll / Jh) 894 Jeinss Ji9a3-5
894 x 0.0703 = 62.86 atmospheres :
! 2 s AS N iny ydl da sl S o 17350 Abind g J9a3-6
L gl el
17350 x 0.0007 = 12.15 kg/mm?. :

: Additional Notes &) cliadla
1S | Giliaall & JanY 32 680 ol 2 55l Ao 0 Jiga ge dalaill B
L100f° = 100x 7 = 55.6c° el 3 all Ao B g USLY)
LB (3.40c0 =40 x 2= T2 %5lal 420 Bl sl il
P NS (sl anli s a8y g saall Glall I sy By gasl
1 metric ton = 1000kg= 2205 1b .
1 metric horse — power = 75 kg m/sec = 4500 kg m / min
2 gitall cbannt]
1 metric Atmosphere = 1 kg/cm? = 14.223 Ib/in®
338V o 1Al iney i 5 ppiaalt cilalll & wa3%d A5Y1 sl
. L g ssnall 3 il
O Ot lo 3ty Sisadlall e GV ety gy sSaalt - 1
(1076) e
al¥t e anly (g gl dua gy e Dia Gl (e 2ady (o sl Ban g Sl 2
(1073 in ) aydi e
(1078 in ) o gt e O galad e aaly (s ua gy — (y Saall -3
(gt Ll e e ¢ 3o GV e 3aly 5a e g sainn OIS Bl i
LA e e 3 Gl e aaly
O3S Jaladt Aoy 5y ibaa g () (il ) A sl ol 58 Jy 03]
. 0.0693=14.223/ 0.986
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i & yadl 1400mm b s U s-by 620mm paSe 5L Lsa
chaadhodad dlyady € = 1.892 ( metric) s Gl i o 391
L0.1312 = 1.892 x 0.693 & shaus¥l cali Ll )
(534) C=2296 « 1500 bagl ko ¢ 660mm o518 & yae Jhaly
0.1591 = Aaillay lt il gl ya alilay
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Al Jauslil) N J g gl )8

53 U sl Lused 15 jganng 1870 ple (b Aallall Claa M slis 40y
o Al aptially o 555U aila alle e Gapaals ) (ool L G o
Lol gias Caas 6 5l 3 Lo apolaia] pa pladl jaiall Aaifie Ciad Ga by
A giane 55851875 ple oo (s yalt pULailly Aalatall Jiluaall JS (44 135
conference General des ( CGPM) Jiaisla gl JLiay plall iyl
AShaall Ay st ctaa M L3 3 0das J g Sy poids et Mesures
oS laa g eda y (o.gs ) pldii g Al y ¢ pljall ¢ jlasibiall  Baaial)
Anpdally elesSH ale lalial duddioy B

— ol il ) Gl S H3all g 3Uaiaf L G it 0,8 Ay Ay
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tle 8 C.G.P.M e lin pliin) 3y . (the MKS.A ) gMasaYl
Leadbadd (9 3 siall ilan U Lpallall pliilh pa sy ol e il 1954
¢ Kelvin 3305 5 jall A p3saa g Al aa MK.S A4 Slan g oV
QS o8 el LS 1960 ple Ay ¢ Belunall Badl Sas S Axaiill candela o
AUl can ) oy d pasal ibael pans N Kl Ay A 32 36
il gan (8 OV pasiaayg ST el llh ey Cuganny gallal
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: Coherency bl

Cilan g ) Uil crlaa g of Qg ¢ Jah 3 g8 S 7 Daia Ll Bactill
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Al e} JSLSL QA

Lipe lipSay o S aall 5y ) pall JLall ol )-S5 o Jainall (5 a
OS5 My . Lo gally Lasladd Carny Al 4 galill a il B 52 S jadd)
A (e I Jead il L a5

s STl rm.'a Lada

AN A y Silas g 6 2 e § TSl g plat ¢ yiay
Quantity unit symbol
Length meter m
Mass kilogramme kg
Time second s
Electric current ampere A
Luminous intensity candela cd

temperature Kelvin K
£re
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Quantity unit Symbol Formula
Plane angle radian rad

Solid angle Steradian Sr

Frequency hertz hz s71
Force Newton N kg.m/s?
Work , energy ,heat Joule J Nm
Power Watt W J/s

: Ol aay
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Factor by which basic

Unit is multiplied prefix symbol
108 (1 000 000) mega- M
103 (1000) kilo - K
1071 (0.1) deci- d
1072 (0.01) centi - ©
1072 (0.001) ' milli- - m
107 (0.000001) micro- n

caa gl el g0 of ST ol cpase SLER) 008 a Y pam

LS Jgalt 0235 o il Ban g alasius Dlealt Laa ) (e

Ohll saa g allaiahy (kegf / mm?) mm2JdSiasd— ol o 1S S0
¢ Ot bl gal 4 SIS axiin g (tons £/ in? ) in? JSle 48 -(tons)
JS5,8 -l ) Baags (cm? JSI3 58— ol ja )lSH ) Baa g Jlagiaad (Sany

(in?

2 § 3l g A8kl
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: Newton (¥igsidiay

. Caodigall Lpariiu Lol Jil (i gsi 5aa g 53y

L iall las gl (N ST lany pllai e Jusatll ga AaaSall Fatiay Loy
85l 5an g Llanlt Bkl L8 g4 LaS (58 prllaaall i yayy aSally
by e Qi on AN Baa y 5S(fip.s ) oS By (Kgf ) 553 a1 528
el oa AliSH a8 (c.gs ) Ui

plli A Elhalisgilitaay iy LMy e calizig ilicaay
S claagalhi iy« Dyne Gl o2 c.g.s ) pllai Ay« (fip.s)
daly ey A8 dly jad oo Jand 38 4ilL g Ban g Ciyady , Oss
N=)an 54 sie2alyla jliie Uac LeluiSly jie dal y dibaal ol o 1S
.(Kgm/ s?

s Qg Angy
AGUS g daas pa Caudii g gl Ly ging (o3 3oLl £0aS (4
Glaa iy ¢ Oy LN Gy 3820 Yy Likee dall Slany o ay
OO L Aaaiiuad Clan gl (e 8 ABSH 8 Lardiusal)
oW kSN Baa y e a5 ale 541l Bas y ) g3y Oatigall 8 U gan
aally sec? JS yie dadyla 8 Alae 403l o o gl aad g g3 )y (oS
' {(9.806 Newton ) (s st
T Y cudial jally e g o Saall (e 05 91 g ALISH (o (3l

A mass of 500 kg is placed on a beam ; a force of 5 kN is

applied to the beam .

s A jalt L ey
g5l ¢ Aakl ¢ Jaill il oo ((force ) 3581 AS i Ll 5aa
ol Slas g e Y2y Newton Bas y ge &S jiialt 4 il cilas gl Jasiiy
Newton Y 3a 3580 LI (T ) joule o' Nm 48UY 3a 55 (Kgf ) 548

. watt dal g s kw639 T/ sec o (Nm/sec? ) —meter / sec?
One horse — power = 745,70 watt
AalSy el Capuny Al B0s o )y oS llaias (o juaill guia y p3e 22019
(sansall 8 QO | Lpualia¥ 33a g () garian ae candily ¥ 45Y LS
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of gl 8 J ga aaall 138 (8 0 M pa | ARl area (g Candie
. palall

: (bar) Sl daay
s Sl (105 N/m?2) sl m? JS1100 000 N s st b 2aly
Lially 14.51bff in? s tey aill Jully ¢ g galt Jaiall g Uy i
. 1013 bar (e . 14.7 Ibffin? s sal
Sadibiall / o yo L€ aal o (5 fal (g gl Jaiazall e 11088 Calis Y 1
ey (14,223 Iof/in2 ) S (1 kg/cm?) gl

N/m? 10° jLsSelly ¢ hinnsas o8 yfad ( Hectobar) (N / m? 107)
Laigy ¢ mayall aan /558 — pl o oS (o gl i Ban gy, Mgl Ban oS p2itigy
coall siadlal e 858 o 5o g8 (6 glaay 53K

3 Cblaleadl ) 92l ima 18,3
L Cllall g Clasaradll Qb CMaus (A S| T Soban g a3 o5 23
Saaill idlabaa slasy ¢ Ay puat cilan gty ¢ By it Al laa gl 3a gy
. :L'i.\.: sl 3 35 3a
Power units :
1 watt (W) =1 joule per second ( j/s)
= 1 Newton — meter per second ( Nm/s)
1 foot-pound force per second = 1,356 kw

1 kilowatt ( Kw) = 1000w = kj/s

1 British horse-power = 0.7457 kw

1 metric horse — power =(.7355 kw

1kilowatt hour (kwh) = 3600 kj = 3,6 mj
British hour — power hour =(.7457 kwh

1 metric horse — power hour = (. 7355 kwh

power conversion:

1 Watts x 0.7374 = foot-pounds force per second.
Foot- pounds force per second x 1.356 = watts .

kilowatts x 1.341 = horse — power (British) .
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horse — power ( British ) x 0.7457 = kilowatts .
kilowatt hours x 1.341 = horse — power hours ( British).
Horse — power hours ( British ) x 0.7457 = kilowatt hours .

fuel rate conversion :

kilograms per kilowatt hours (kg/ kwh) x 1.644 = pounds per
horse — power hours . :
pounds per horse- power hour x 0.6083 = kilogrammes per
kilowatt hour ( kg / kwh)

Force :

1 kilogramme force (kgf)=9.8067 N.

1 Newton( N ) =0.10197 kilogramme force ( kg f).
1 pound force =4.448 N .

1 Newton N =(.2248 pound force

1 ton force ( British ) =9964k N

1 pound — force — foot =1.356 Nm

1 ton — force — foot =3.037kNm

Bar:

1bar = 10° N/m? =100 000 Newton per square metre .

1 hectobar =107 N/m? =10 M N/m? =10 000 000 Newtons
per square meter .

1 millibar = 102 N/ m?2 = 100 Newtons per square meter .

Pressure :

1 par = 100 000Newtons per square meter ( 10° N/ m?)
=1.0197 kegf per square centimeter = 14.5 pound force per
square inch =1 atmosphere .

1 hectobar = 1 kilogramme force per square millimetre = kg f/

mm?
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1 millibar = 102 N/m? = 0.0145 pound per square inch
1 pound force per square inch = 0,06895 bar

Stress :

1 hectobar (hbar) = 100 bar = 107 N/m?

= 10 mega Newtons per square metre ( 10MN/ m?)
=(0.647 tons force per square inch

~ =1450 pounds force per square inch

1 hectobar =1 kilogramme force per square millimetre ( kg f/
mm?)

hectobar x 0.647 = tons force per square inch

tons force per square inch x 1.544 = hectobar
barx 14.5 = pounds force per square inch

pounds force per square inch x 0.06895 = bar

Temperature :

temperature in degrees Celsius (c® ) = g (f°-32)
where [ = Fahrenheit scale

temperature interval : I ¢® = g fe; I1f° =-§ c®
absolute temperature : unit = 1 kelvin (k)
K=2(fo+459.7)

Thermal units

thermal unit =1 joule.j=Nm

1 kilo joule (kj ) = 1000 Nm

=1000 x 0.2248 x 3.2808 = 737 foot pounds

1Bthu = 778 foot pounds = 1.055 k j
1 Bthu per second =1.055 kw

1 Bthu per hour =0.2931w
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1 Bthu per pound =2326kj/kg
1 Bthu per pound per degree f =4.187 k j/ kg c°
1 kilogramme calorie per kilogramme =4.187kj/kg

1 calorie . =4.187]

kilojoules x 0.948 = Bthu

Bthu x 1.055 =kj

kw : - = Bthu per second x 1.055
w = Bthu per hour x 0.2931

k j/ kg =kilo joule per kilogramme = Bthu per pound x 2.326

Noise and vibration :
Noise: I cycle per second = 1 hertz (hz)
vibration :  kilocycle per second = kilohertz ( khz)

Kinematic viscosity :
Example : 1500 seconds redwood no 1 at 100 degree F = 370
centistokes (cSt) ; 3500 seconds = 860 centistokes .

Nautical terms :
w.k . nautical mile = 1.8532 km
1 International nautical mile = 1.8520km
1 ukkmot = 1.8532 km per hour
1 international knot = 1.8520 km per hour
t Laldy) Ly1a-18.4
IS Oy Lo Sl 4 julail clathiadll iasng elan 35 05 : A yala
o Al ciban, gl Dials )9S5 Al ey Ay it il (3
O Y23 ilogramme Jia Suigaly ¢ S0 pidfl paitay § 7 Cilpassa o8
o3 i O cans g < metric ton i Gl e Y tonne ¢ kilogram
tonne 20 « 15bars wuds 15 bard—ie gaall Coad 433 5 il sla oY
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Jsrall gpaaill o33y yn it ggal s pei 8 pay il piaas o sruy
S PO EP I RLIIN STJPS RPN TEL I g YO P R PR S LR LW B PP I
dny 30 aa gy S pounds ¢otaaa) Ll Lalll a3 piiudtasdle
Ib/ \Q 303 8.J X5 Gy ¢ [b per sq. in sSpounds per square inch
Léie ymiyone pound per horse power per hour <lb Jis « in?
. 1 kg/lkwh 5\ one kilogramme per kilowatt hour 11b/hph
10 million Newtons = 10 MN / m? = 107 N/ m? .81 k=l
Oyt Lagay — a3 ya e JS) (figiLasasyde ol per square meter
L Ol A O gl s sl
: Examples of conversion <dagaillilid . 18.5
Ay st citaa, gl (gl yalft (pe DU gaill 3 a3 A5 AR i
LAl Sy
A - convert a ship resistant of 3203 ehp , i.e effective horse power,
into effective kilowatt Power.
3203 x 0.7457=2389 kw
b- convert a fuel consumption rate of 0.34 pounds per bhp hour
into kilogrammes per kilowatt hour.
0.34 x 0.6083 = 0.207 kg /kwh
C - Express a brake mean effective pressure of 181.3 pounds per
square inch into par units .
181.3 x 0.068955 = 12.50 bar
D - If the ultimate tensile stress of a mild steel bar is 26 tons per
square inch , what is the S.i hectobar equivalent ?
26 x 1.544 = 40.2 h bar
E-The modulus of elasticity of steel is 30 x 10° 1b /in . what is the
modulus in S.I units ?
(1) meganewtons per square meter (MN /m? ) x 145 =1b /in? .
(2) pounds per square in x 0.00689 = MN / m?
30 x10° Ib/in =30 x 10¢x 0.00689 MN / m?
=206.7 x 103 MN / m?
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=206.7 x 103 N/ mm?
F — Express a refrigerator temperature of minus 20 f° in S.J units.
Temperature c® = -;1 (-20-32)= gx — 52 ="-29° celsius
G — Express a calorific value of 18 950 British thermal units per
pound in joule .
18 920 x 2.326 = 44 000kj /kg 44Mj/kg
H- what ,in S.I units , is a service speed of 21 u.k . knots ?
21 x 1.8532=38.9172 km /hr
International knots = 38.9172 /1.8520 = 21.014
: Recapitulate Jsill Jaxa
The Newton (N) unit of force 1N=1kgm/s?

The joule () unit of energy 1j =1Nm
The watt (W) unit of power 1 W=1j/s=1kgm?/s3
Length international nautical mile
(1 nmile=1852m)
Area are (a)
Hectare ( ha)
(1ha=10%* m?)
Volume or capacity liter (1)

Millilitre (ml )
(1liter=10"3m? =1dm?)

Velocity kilometre per hour (km /h)
knot ( kN ) (1kN=1Nmile/h)
Rotational frequency revolution per minute ( rev/ min )
Revolution per second (rev/s)
Mass tonne ( t)
(1tonne=103kg=1Mg)
Mass density tonne per meter cubic (t/m?)
(1tonne/m3 =1kg/1=1g/ml=
1g/cm?)
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Pressure and stress bar
Hectobar ( hbar )
Millibar ( mbar)
(1bar =10° pa=105 N/m? )
Viscosity ( dynamic) centipoise (c P)
(1cP=10"3Ns/m?)

Kinematic viscosity centistokes ( cSt)
(1cSt=10"° m2/s)

Work , Energy watt hour (wh )

Kilowatt hour ( kwh )

Megawatt hour (Mwh) (1 kwh=3.6 Mj)

Temperature degree Celsius (¢ )

Thermal conductivity watt per meter degree Celsius

(w/mc®) .

Coefficient of heat transfer  watt per metre square degree
Celsius (W /m?3c°) .
heat capacity joule per degree Celsius (j/c®) kilo
joule per degree Celsius (kj/c°) .
specific heat capacity joule per kilogramme degree Celsius
(ikgc®) .
kilo joule per kilogramme degree Celsius (kj /kg c®)
¢ el 2 0S L LIS 4N ctalhigal]
Standard gravitational acceleration  9.81 m /s? .
Standard atmospheric pressure 0.1Mpa or 100Kpa or 1 bar.
Density of water 1 Mg/ m3 or 1 tonne / m? or 1kg Alitter .
Specific heat capacity of water 4200 /kg c® or4.2kj /kgc® .
Specific latent heat of vaporization of steam ( s.a.p )
2250 kj /kg or 2.25 Mj /kg .
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Greek Letter Symbols

o< (alpha ) = coefficient ; coefficient of thermal expansion
; excess air coefficient .

B (beta)=angle ; coefficient ; fuel characteristic ; noise
level ; ratio .

y (gamma ) = angle ; coefficient ; fuel spray cone angle ;
specific weight

A (delta) = diametric clearance ; increment .

d (delta)= coefficient ; diameter of spring wire ;
expansion ratio ; internal diameter of journal or crankpin ;
radial clearance ; ratio .

£ (epsilon ) = angle acceleration ; compression ratio ;
degree of supercharging .

£ (zeta ) = coefficient ; relative of intensity of swirl .
n{eta)= coefficient of admission ; efficiency ; pump
delivery coe fficient ; scavenging coefficient .

6 (theta) = amgle ; duration of combustion phase .

A (lambda ) coefficient of heat conductivity ; expansion
ratio of combuistion products ; pressure increase with heat
added at const:t wolume ; ratio between of crank radius
and connecting rod length ; ratio of pressure increase
during combust.ton -

g (mu) = coeifficient ; molar mass ; poisson’s ratio .
(nu) = viscosity .

E(xi) = coefficient .

7 (pi) = ratio of 'ength of circle to diameter (3.14 ).

p (rho)= coefficient ; density ; radius ; ratio of
preliminary expansion .

p' = ratio of preliminary expansion .
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o ( sigma ) = normal stress .

o' = normal stress in minimum section .

1 (tau) = coefficient of torque non- uniformity ; duration
of running in ; shear stress ; time .

® ( phi)=dimension load factor-; duration of valve
opening in degrees of cam shaft ratio .

¢ = amplitude of vibrating masses ; angle ; coefficient ;
fraction .

¢ = angle from connecting rod small end cutting plane .
y. ( chi ) = coefficient of active heat evolution .

x (chi) = coefficient , coefficient of thermal diffusivity ;
relative eccentricity .

Y (psi) = angle ; part of cylinder volume lost for gas
exchange ; part of piston stroke lost for scavenging ;
relative clearance .

v’ = angle of connecting rod big end splitting plane .

w (omega )= angular velocity ; number of vibration of a

Spring .
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Abrasion
Absolute
Action
Access
Acceleration
Additive
Adiabatic
Ahead
Adhesion
Adjustment
Advance
Advanced Energy
A —Frame
Air-vessel
air - pressure
Air craft
Alarm
Alignment
Analysis
Application
Arrangement
Ash content
Atmospheric
Automation
Auxiliary engine

438) clalhaall

Terminology

tEA

Sla
hpo ¢ (sllaa
;h‘ tda_‘.l
Jange s ke
Alac ¢ g
EEE . P
L

Lj\..\.al“ ¢ (adld
ol ) ¢ o

3y shaiall ddll)
J<a
SPERAg
c_,d..“.hx...'a
Ailse Abshu ¢ o il
i

A0 phall AalETY ¢ Bl Yae

Julas

Candad ¢ Ulaxiail
P ¢ L
S

Al g
saclus S g



Ball- Bearing
Bar

Balancing
Balance weights
Bearing

Bearing Clearance

Bedplate
Bending stress
Blower

Bore

Bottom end
Bore cooling
Brake power
Bracket
Bridge Gauge
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Bush

Calculation
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Cargo ship
Capacity
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Compact
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Compression
Consumption
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Constant
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Crank shaft
Corrosion
Cycle

Dead Weight
Diesel
Deflection Gauge
Double

Double Walil
Dripping

Dual fuel
Dynamic load

Early Ignition
Elasticity
Efficiency
Electrolyte
Elementary
Endurance
Energy
Engine
Enthalpy
Entropy proc ess
Environment
Equation

Factor
Failure
Fatigue stress
Feed back
Filter
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Flash point
Flexible
Flouting link
Flow
Force
Foundation
Frequency
Friction’
Four-stroke
Fossil
Fossil Fuel
Fuel Cell
Fundament
Fuel

Fuel Valve

Gas
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Gas turbine
Gear box

~ Gen set
Generator
Girder
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Governor
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Guide
Gum
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Magnetic Field
Main engine
Maintenance
Manual
Manufacture
Mass

Match
Maximum
Malleability
Measuring
Mean
Mechanism
Medium speed engine
Method
Membrane
Metal Ring
Metallic element
Metallurgy
Mobility
Molecule

Micro — pilot
Micro-Processor
Minimum
Misfire

Mixed cycle
Mixed

Mixing tank
Modified
Modulus of elasticity
Modulus of rigidity
Monitoring
Motion
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Nature
Natural gas
Needle
Newton
Node
Notifying
Nozzle
Notch
Notch effect

Occupied
Offshore

Oil cracking

Oil cooled piston
Oil film

Qilness

Oil Tanker
‘Operating cycle
Operation
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5 ¢ Al
sxplall i
:dmac'é_)gl
L_g.':.ﬂli.-.l_}‘ﬂlil:ﬁc'éﬁn
J‘_}.‘:‘:_}U:‘SJ

ikia ¢ Asigh ¢ b
m:_};

_}a."_);ut

Jsiidia ¢ Jina
AR PR
Gy e Alae
Gy 3k e guse
i) bt ¢ cu il e 288, 23
i 3

358 ot Bl e
Juraiil 3 yila
Qlee o« Jids
el ¢ oole

b _yat ¢ Ch‘
oSt gall 3 5@
ol jglas
2uSH ¢ 5208
O

Gl elsia

fo0



Panel

Peak

Parameter
Passenger

Peak

Perfect gas
Penetration
Performance carve
Periodical
Perfect

Pilot valve
Piston

Pitting
Plasticity
Pneumatic
Polishing
Polymerization
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Power
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Process
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Propeller
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Propulsion
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Pulse
Purifier
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Relief valve
Remote control
Replace
Requirement
Reset

Residual fuel
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Response
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Review
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Rocker arm
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Rotary

Rotator
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Servese
Servomotor
Settling tank
Setting time

Shaft

Sheer stress
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Shock stress
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Shuttle
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Simple harmonic motion
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Single and Double Acting
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Slide

Slide shoe

- Slip
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Solid injection

 Solenoid
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Stroke
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- Supercharge
System
Sump
Surge
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Tachometer
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Tangential force
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Telescopic pipe
Temperature
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Technologies
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Thermal
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Torque

Torsional vibrations
Torsional stress
Total base number
Toughness
Transducer
Transverse girder
Trip :
Troubles

Trunk piston
Turbine

Turbo charging
Turbulence
Turning gear
Tuming moment
Twist

Two stroke engine
Typical

Unidirectional
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PREFACE

The presentation of the material is based on the classical method
of theoretical analysis of the processes characterizing an actual
cycle, the kinematics and dynamics of a crank gear and the design
of individual units and parts with a view to an alternating load.

The fundamentals of the theory are set out as applied to :
compression-ignition (diesel)
engines. The book describes the "typical features of the processes
. taking place in each of type W[ engine within a broad range
of speeds and loads. The data used in the analysis of separate pro-
cesses has been obtained from tests of up-to-date. ongines.

In connection with the introduction of the SI system of units,
engine parameters have been computed in this system. Since the
meesuring apparatus used in testing engines i8 graduated in the
old units and the latter are widely used in engineering calculations,
the final expressions of equations are given in SI and old units.

The following table gives the dimensions of the main parameters
in the old and SI units.

DIMENSIONS OF MAIN PARAMETERS

Dimension
Parameter T = Conversion factor
8t 01¢ nnite
Pressure p Nfm? kg)ml or kgsem? |1 kg/em? = 98086.5
. N/m?2 = 0.4 MN/m?2
Temperature t; T °G, °K °G, °K —
Yolume V m mS —
Specific volume v m3/k m3/k —
Specific weight N/m kg/m 1 kp/m3 = 9.80665
. (gravity) ¥ N/m3
Density p kg/m?® kg-soct/mi 1 kg-sec83/mt =
‘ == 9.80665 kg/m3?
Specific heat ¢ J/(kg-deg) keal/(kg-deg) |1 kcal{(kg-deg):
. e 487 J](k%-deg)
oat 2 stant. R ] (kJ deg) k c(’1‘:l a 1 §a1=?l.{1a'a )
s constan J{kg-deg g-m +deg -mf{kg-deg) =
¥ ] J(kmolo-dog) | kg-m/(k gl 1) 1 EE e o J{&E'deg)
‘niversal gas J{kmole-de, «-m/{kmole-dog). smj{gmole. =
constant R, E g 8 s=gg.80665 Jl(kmgﬁex
X deg)
'owor N W hyp 1 hp .__f‘ 785-40 W
Work W 1 kg-m 1 kg-m = 9.80665 J
Torque T Nem kg-m 1 kg m = 9.80665 N-m
'I'uurlll cuelflciclflb
ol heat transier o
. : " wW(m?.deg keal(m2-hr-deg) |1 keal/(m2-hr.deg) =
lhlel‘l!.’ict!ll:.]néior coaf ) & = 1.163 W/(m?-deg)
Speeific fuel con- g/(EW -hr) g/(hp-hr} 1 g/(hp-hr) =0 7335
sumption g g/(kW-hr)




