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: power 5 )4

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

: fuel consumption 39838 Digiud
Grams per horse —power( metric)xo.00224=lb per horse-power
hour (British) .
Lb per horse-power hour ( British) x 447.3=grams per horse-
power hour (metric).

| : calorific value J199S) Lag
Kilogram calories per kilogram x 1.8=Btu per Ib (Btu/lb).
Btu per Ib x 0.5556 = kilogram calories per kilogram (kcal/kg).

: piston speed S i
metres per second x 196.85 = feet per minute ( fi/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 =Ib
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Pounds x 453.6 = grams (g)
Tons (metric) x 0.9842 = t(ons ( British)
Tons (British) x 1.0161 = tons (metric)

: loads Jaal)
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  =1b/in?
Lb/in? x 0.0703 = atmospheres

: Stresses <lagay
Kilograms per sq mm ( kg /mm?® x 1422.33 = |b /in®
Kilograms per sq 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 ) ( p8a) Jadd)

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 ) psaall pald

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

: (linear) b ol
Millimetres x 0.03937 = inches
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Inches x 25.4 = millimetres

Metres x 3.2808 = feet
Feet x 0.3048 = metres

: ( square measure ) (2 A0 sl
Square metres x 10.764 = square feet
Square feet 0.093 = square metres
Square centimetres x 0.155 = square inches
Square inches x 6.452 = square centimetres

: ( cubic measure ) 22530 (il

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 ) 5 J )2l Sla
O Lebilag Loy Celsius ((Ssilall ) 2558l 5 )1 jall da 0 o J sl
: t° Fahrenheit i eilt 51 ol Sla
Temp in C° = - (1-32).
£0 a5l 5 4yl A 33 (3a Lelikes Lo g gl 5l B 3 Lo J el
temp in F® = (1.8 t+ 32)( Celsius) centigrade
' : Examples 4
IS g O gl Jaf gl laall cdEudaill Lo A8
( British ) 3ba JS) Lo 58 (flan K13 @ 41 (3a Jhay 0.375 Jysai-1
. 6 giall Ul (pa bl Lo )
0.375x447.3 = 167.7 g/ bhp /h
:(Btu/1b) N a2 S S (K cal ) 6508 51510070 Jysadd -2
10070 x 1.8 = 19260 Btu /Ib.
LAl g9 jia Y AERA L6 038 980 @ jaal yaSall de yua (igail 3
980 x 0.0051 = 5.0 m/sec
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. it Ob G (5 e Gb 56 Jia3 4
56 x0.9842 = 55 .12 British tons.
. S biuia N dall / dha ) 894 dhiia Ji9a3 -5
894 x 0.0703 = 62.86 atmospheres :
[ S oW Aa pll daydlf Jda )y 17350 bl g Jan3-6
. @iall jlagiind)
17350 x 0.0007 = 12.15 kg / mm?, -

: Additional Notes i) ciliadla
18, Gilall 3 JAY 32 280 ol £ 5 jall Lapd Jigas ae Jalaill b
L100f°=100x2 =55.6¢° il 3 all 1o (b plis Yl
Ll (34000 = 40 x 2= T2f%f el da 0 (Al Bl
DS (ol Jlandi B 8y g siall Ol L LGy iy il
1 metric ton = 1000kg= 2205 Ib .
1 metric horse — power = 75 kg m/sec = 4500 kg m /min
H ‘s.il:.“ L_-iLua.ﬂ
1 metric Atmosphere = I kg/cm? = 14.223 Ib/in®
BASY) o il ey 13 B el cilaafll i aaind AW Cilliaall
. L o padt il glill
G gl e aal gy radlall e GIVE e anly g sSsalt - 1
(1078)_sil
¥ e aaly o i Lim g M i CalY e 2ady (o guiBany Gl 2
(1073 in ) Lasdl e
(1076 in ) da sl Oa O gdal) G 2ad g (g shsy Dua gy — 09 )Seall -3
(5 gboa 0 e Jha g o IV a0y g (lla O ganian IS B
A O 0 3 il e daly
3553 Jlall Lty 3 s ) ( illy ) Bl gl it 5 Ly gady
. 0.0693=14.223/ 0.986
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D & yadd 1400mm bl S stay «620mm arSa b8 ¢ 1154
chaaodlad el yady . € = 1.892 ( metric) sl A5 dal g 291
L0.1312=1.892 x 0.693 i shayl culidgilhay ,
(554) C=2.296 « 1500 kgl Jyka ¢ 660mm o5k8 & yaa Jialy
0.1591 = Ayl cilas gl 1ya alilay
_ pad e 03} - AiLuaall 5 (Sl K lday it cian gl N el
Ale - )y 188 ¢ aSall g guillpg 30 o (Ml pudll J5 dday.
28— ol i

(S 1 units ) fpadall Claa gf Qa3 : A £ 321 18.2
Uil Cilas g xa dgat ga (B Cu ol Guuasigall e 1588 pualall il i
Pl anl) ity 58 A1 I 38 8 T 5l oy 3 JgY g (allat
Al Juoliill ) J g gl J3

: fl.liin sl

53 U2 sl used 15 jganny 1870 ple (b nalladt cilaa gl slia Dy
e AL pantially o 555U il alle 3K Gaaals () (53 Laa G
Lol gis i 6 30 2y e pgelatn) g plall paigall dadie Coali e
Al giaaa (1555 1875 ple G (5 piall pUIailly AGhatiall Jilusall JS (14 13Sa
conference General des ( CGPM) Jusialilell iy plall jaisyall
ALl 4 il cilas gl L) S ubs Il LSy poids er Mesures
CulS laa g eda g (.5 ) pldi el Al ¢ o ol ¢ jlagiiall  Baaial
, Anghll g clieSl ale clalfal dudia g s

— ol caa 3 Gl S 53l 3 s af L G sl R Ay
el yuait Gzl il y (the M K S pUa3) Ll ¢ sia ¢l ga gl
fle o3 C.G.P.M wxiSa il plaia) o3y . ( the MK.S.A ) g\asaYl
Leaabad 350 4y it itan gl Dpallall plilh 4 psaly o3 e Bl 1954
¢ Kelvin (i<l 3 5l 2l Lo p3aay 4ilan) as MK.SA oy VI
a4 L5 1960 ple Ay ¢ Belua) 0kl 5as oS daalill candela o
ALl claa gl o gl pOUaaa ) cihel e M Kl A, (A 236
ol v (A OV sy ST 3o el ey Cusasn g pallall
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: Coherency bt

Cilas g ) ptlaill claa g o sy ¢ Jag 3 g ST 2 Naial dpuasi i sac il
CoxineS (6 Lol A Aasis ellh g (Gnagy Alia g dileta ¢ Aday) ia 4
dasd yialt gldaall 6 3% o Bas ol Bagne A0S praiad QUM i, o) il
Axg pa Silas g ohoad Jghall Cilas g (g e

pLlailt (o8 a3 Lgilan o (95 g & 0 a8 hany 238 X o g jataa 1 Sl
: Jast yialt
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A cliySay o LS aall By pall LAl o Lol (4S5 o Jainall (30
OS5 Wy da gally Loyl oy il AUl (pa B 508 S jodll
A g phe (M o il Ly Al

s S.J Sl g pl3 LA

Al s Jc.sh:s_,6mu.|cSIuLh_,fU=.l‘_;_,m
Quantity unit symbol
Length meler m
Mass kilogramme kg
Time second s
Electric current ampere A
Luminous intensity candela cd

temperature Kelvin K
£rs



Zagh 3l g A g cadd) A gt 3 Ay Gl Uy 31§ 7 il g 5om g
ham M Lialdl han gl ey ( slanall Tygh 3 ) Lasspal) dy s il
Rl g yha8 Ciaalll U g 5M g ¢ gy Ciaill Uy 3 Bm y oy il
Cafpll 8 aratd A Gl cilan gl cray e dad 53 S (025 (o Al ciasy
T 56l 5as gy galt ¢ gl (Ba pemlal

8 jlisa Lgla gia plina O apuay A g Ban gl 03y (5 3 aaai 50 B2 g

D W Jgaall A 32 sa ge Lud Gl Cilaa gl iangy L §17 Silan g (e

Quantity unit Symbol Formula
Plane angle radian rad

Solid angle Steradian Sr

Frequency hertz hz s™1
Force Newton N kg.m/s?
Work , energy ,heat Joule J Nm
Power Watt W /s

Tl Baag
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Factor by which basic

Unit is multiplied prefix symbol
106 (1 000 000) mega- M
102 (1000) kilo - K
1071 (0.1) deci- d
1072 (0.01) centi - c
1072 (0.001) : milli- m
107 (0.000001) micro- 1]

sl e g0 o 2SE ol cpae sl 05S Ga WY amg

O gl 233l o il Ban y plasnial dbeal) Azaat) 3ag

Olall s padlafiadsy (kgf / mm?2) mm2dSs,8 — ol sa 1S 0 i
¢ Oobaddl cilalgaf 8 QS andiy g (tons £/ in? ) in? JSie 68 -(tons)
<553 it ) Baags (om® JSI358 — ol yo gLl ) Baa g Jlagiud (e
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: Newton (figaidaay

. Cpeadigall Lgardtiny Ao JA (i griaa y ey

il clan gt N ST elan g allas e Jagaill oo Ahaadiall Badie Laay
5yl s gy Alealt bl o8 g4 L (i g5 pelbasaall Ciyayy aSally
by e ol on AN Baa g 045 (fip.s ) oLl Ay (Kgf ) 553 o1 528
cetoadl e Al By li (c.gs ) Pl

pldai B A S halis g iliBaay e Sigc AN Baay e cabinis,illisaay
SI laag s 3y Dyne ool sa( c.gs ) Ui Ay« (£p.s)
aalylei)y IS ey sat o Juand (N5 gl (Figsi Ban g i yaly L e
N=)gusf il jis 3alyla e Uae LeluiSly e aaly it ol o 18
.(Kgm/ s?

s Ol g dtigh
AU g danss iy pasall Ly ging (o3 Bl 408 4
laa gy o sl AN Gy 3800 Wy Liee ail diculany 2y
OO0 8 daaihiuall Colas Gl adl o8 abgh L3 Lol
M AN Saa g e a3 Nie 358 Ban g () 50330 pruadigall (8 L gac
idaally sec? JSI e aal gla 508 Alae 40l o ja 4L 2af g Lg3 55 (995
' .(9.806 Newton ) (s sl
D o) i) puailly i gy OF Sl (e 05 91 5 AN o (30
A mass of 500 kg is placed on a beam ; a force of 5 kN is
applied to the beam .
s 48l 440 cdaa g
N By ¢ Al ¢ Jolll ¢ sl oo (force ) BEl AS M A3
plorsbS Cilas g (e Yy Newton 33s y e A4S jikall 4y jiall cilas g Jauiiy
Newton ¢! e85 80 Ll (T ) joule 5! Nm 48hll 3a 55 (Kgf) 548
. watt Bl (s sba ey T/ sec ol (Nm/sec? ) —meter/ sec?
One horse — power = 745,70 watt
Ay o2l Capaay AN B gl ) g gbS pellaias o paaaill i) e 22
csannall (B CNERYy , Labial Baa gl () gartnn e iy ¥ 43 LS
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e AL gl (8 J gl pasaall 138 (8 a2 51 ma | A Agacs (B Candlia

. palalt

: (bar) Julidaay

gy Sl (105 N/m?) st m? JS1100 000 N ssbar b sy
hiunlly | 14.51bff in? (st il Sty ¢ 5yl Janiall g Uy S

. 1.013 bar sixa; . 14.7 bffin? s

Shaindl / o ya 518 ant o) 5 i (5 sadt Jaial o 1156 i, Y Via
Slieaa 6 (14,223 1bf/in?2 ) S (1kg/cm? ) gasdl

N /m? 10° JlasSelly ¢ laradas S i3 ( Hectobar) (N / m? 107)
Lais ¢ mapalt gan /355 — pl 2 oS (g glasd Ui B2 gy, Sga) B34S a3y
cgoal) siadldl o 358 ol ja gLS (6 sl b3S

¢ colalaadi gy gad pona 18,3
- lally Claseiatll ditn CBloua (3§ T Sl g Gands 3 a8
Ji gl EDlalee ‘-J.L':.'a_, ¢ AL peaWl ol gy ¢ &y yiad Al Colas gl aa g
LAy el 35S
Power units :
1 watt ( W) =] 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 = waltts .

kilowatts x 1.341 = horse — power (British) .

ivA



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 (k gf)=9.8067N.

1 Newton( N ) =(,10197 kilogramme force ( kg f).
1 pound force =4.448 N .

1 Newton N =(0.2248 pound force

1 ton force ( British ) =9,964 kN

1 pound — force — foot =1.356 Nm

1 ton — force — foot =3.037kNm

Bar:

lbar = 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? =100 Newtons per square meter .

Pressure :

1 par = 100 000Newtons per square meter ( 105 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 {/

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 persquare inch

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

hectobar x 0.647 = tons force per square inch

tons force per square inch x 1.544 = hectobar

bar x 14.5 = pounds force per square inch

pounds force per square inch x 0.06895 = bar

Temperature :

temperature in degrees Celsius (¢° ) = g (f°-32)
where [ = Fahrenheit scale
temperature interval : 1 ¢® ==f°; I f° =-E c®
absolute temperature : unit = I kelvin ( k)
K=2(f°+459.7)

njw

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 =1.055k j
1 Bthu per second =1.055 kw

1 Bthu per hour =0.2931w



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

kew : - = 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 FF = 370
centistokes (cSt); 3500 seconds = 860 centistokes .

Nautical terms ;
w.k . nautical mile = 1.8532 km
1 International nautical mile = 1.8520km
luklnot =1.8532km per hour
1 international knot = 1.8520 km per hour
: Lalay 45 y0e-18.4
S O Lot Sl 4 bl Cladbaiadl sy elaa 55 5 Ak gl
o Agallell o, gy Dialss )9S5 Aty a1y Ay it aglial (e
O Y kilogramme Q3 Cuydly ¢ SA oYl aritiig § 7 Claansa 4
o 8 O g « metric ton i W e Y tonne « kilogram
tonne 20 « 15bars sy 15 bard-ia aaall Coal g3 5 ddll sl oY
.20 tonnes usly



SYY JETIv-Jl | (PNEDN PUTS PYPPL SUY DR LU PR WER PNTP
Al a8 I IS i phasTad A B |y 0K Lild B3], Ao pudad)
dxyya dia g JS) pounds o) gl L alll i€ pdiudLasile
b/ e 3 8. o\ g < Ib per sq. in s\pounds per square inch
Lei= ymyyone pound per horse power per hour &b Jis « in?
. 1 kg/kwh  one kilogramme per kilowatt hour 11b/hph
10 million Newtons = 10 MN / m? = 107 N/ m? i gy) il
g Lagay — i ge e S (igai Losas e ol per square meter
L & a8 O gl gy
: Examples of conversion <Sasaillilid. 18.5
Aoy bt Culaa gl (ol Ja paat (e Dy paill 23 g3 4530 ABYI i
ARl S 7 claa g
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 .

181.3x 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¢ Ib /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%1b/in=30x 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.I units.
Temperature c® = -:— (-20-32)= gx ~52=-29° celsius
G — Express a calorific value of 18 950 British thermal units per
pound in joule .
18920 x 2.326=44000kj / kg=44 M j/kg
H- what ,in S.I units , is a service speed of 21 u.k . knots ?
21x 1.8532=38.9172 km /hr
International knots = 38.9172 / 1.8520 = 21.014
: Recapitulate Jsal! Jasa
The Newton (N) unit of force 1N=1kgm/s?

The joule (j) unit of energy 1j=1Nm
The watt (W) unit of power 1 W=1j/s=1kgm?/s3
Length international nautical mile
(1nmile=1852m)
Area are (a)

Hectare ( ha)

(1ha=10* m?)
Volume or capacity liter (1)

Millilitre ( ml)
(1liter=10"3m3 =1dm3?)

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=10%kg=1Mg)
Mass density tonne per meter cubic (t/m3)
(1tonne/m3 =1kg/1=1g/ml=
1g/cm?)
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Pressure and stress bar
Hectobar ( hbar )
Millibar ( mbar )
(1bar =10° pa=10° N/m? )
Viscosity ( dynamic) centipoise (¢ P)
(1cP=10"3Ns/m?)

Kinematic viscosity centistokes ( cSt)
(1cSt=10"° m?/s)
Work , Energy watt hour (wh )
Kilowatt hour ( kwh )
Megawatt hour (Mwh) (1 kwh=3.6 Mj)
Temperature degree Celsius ( c® )
Thermal conductivity watt per meter degree Celsius
(w/mc®) .
Coefficient of heat transfer  watt per metre square degree
Celsius (W / m2¢°) .
heat capacity joule per degree Celsius (j /¢®) kilo

joule per degree Celsius (kj /c°) .
specific heat capacity " joule per kilogramme degree Celsius
(jkegc®) .

kilo joule per kilogramme degree Celsius ( kj /kg c?)

s adl 010 Le U 45 clathuaal]
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 /litter .
Specific heat capacity of water 4200 j /kg c® or4.2 kj /kg c° .
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 .

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

A (delta) = diametric clearance ; increment .

§ (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 flicient ; scavenging coefTicient .

8 (theta) = angle ; duration of combustion phase .

A (lambda ) coefficient of heat conductivity ; expansion
ratio of combui1stion products ; pressure increase with heat
added at const:mt ¥olume ; ratio between of erank radius
and connecting rod length ; ratio of pressure increase
during combust.ton .

u (mu) = coe:fficient ; 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 .



o (sigma) = normal stress .

o' = normal stress in minimum section .

T (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 .
. ( chi )= coefficient of active heat evolution .

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

¥ (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
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Balancing
Balance weights
Bearing
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Bending stress
Blower

Bore

Bottom end
Bore cooling
Brake power
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Crank shaft
Corrosion
Cycle

Dead Weight
Diesel
Deflection Gauge
Double
Double Wall
Dripping

Dual fuel
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Efficiency
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Energy
Engine
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Environment
Equation
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Flash point
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Flow
Force
Foundation
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Friction’
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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
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Molecule

Micro — pilot
Micro-Processor
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Mixed cycle
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Nature
Natural gas
Needle
Newton
Node
Notifying
Nozzle
Notch
Notch effect

Occupied
Offshore

Oil cracking

Oil cooled piston
Oil film

Oilness
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Operating cycle
Operation
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Perfect gas
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Pilot valve
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System
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Torque

Torsional vibrations
Torsional stress
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Toughness
Transducer
Transverse girder
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Tuming moment
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PREFACE

The preseniation 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 bl engine within 2 broad range '
of speeds and loads. The data used in the analysis of separate pro-
cesses has been obtained [rom tests of up-to-date. ongines.

In connection with the introduction of the SI system of units,
engine parameters have beon computed in this system. Since the
measuring apparatus used in festing engines is 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

liimension
Parnmeter s Conversion factor
St . 0ld nnite
Prassure p N/m2 kg)ml or kgsem? |1 kg/em? = 98086.5
. N/m?2 = 0.4 MN/m?2
Temperature £; 7 °G, °K °G, °K —
Volume ¥ m# mS —
Specific volume » m3/k m3/k —
Specific weight N/m kg/m 1 kp/m3 = 9.80665
. (gravity) ¢ N/m3
Density keg/m? kg-soct/mi 1 kg-secq3/mt =
: == 9.80665 kg/m3
Specific heat ¢ J/(kg-deg) keal/(kg-deg) |1 kcal{(kg-deg)-.::
: =s 4487 J](k%wdeg)
gm ¢ tant H J[(kJ deg) k c(’l‘:l d 1 ﬁal=?l}18-{1
T8 constarn g-deg g-m +de g-mf{kg-deg) =
t:nivorsal /(kmolo-dog) | kg-m/(k gl ? 1 kgomi(in J{ﬁ{g'deg)
‘niversal gas mole-Qo g-m/(kmole-deog). smj{Emote- =
constant R, . el =gg.80665 J[(km?ﬁex
X deg)
lowor N W hp 1 hp=1735-49 W
Work W/ 3 kg.m 1 kg-m = 9.80665 J
Torque T N:m kg-m 1kg-m = 9.80665 N-m
'I‘uu[xi caofﬁcimflt.
of Jieat transier o
) N " W(m?2.deg) keal(m2.hir-deg) |1 keal/(m2:hr.deg) =
ot ranglor o g e
Specific fuel con- g/(kW.hr) g/(hp-hr) 1 gf(hpshr) =0 7335
sumption g g/(kW.hr)






