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adi 2 aer

St55*T ;

3% STsR' ^ ^T eft ^tf ^rrr fjT^eft
| afk ^ ^ftf ^rreft I i

iT3ftr?yq?T sfitjt :

f^ft er^-STTTT ^ ^TfT STT^TUT sr^F^eT ^ |t 
afk STT^frT 3=5^ 5> I

mqfnfcf^eT: qcs :
■a ft

farcrart srf^q'PTeTcrnT’ ^?ft srfsr^ sr^sgr
qf^^ftm feTT ?ft% ^ ef^» 'Tf^ ^TeTT ^t I

ST^mfcT^cT: :
^3 fsr^rt STfanfacRTiq %$H\ ^ ^t f^P ^ ^ ^t 

*rO ^s^ftJT 3W?: ^f ^t ?mT «rreft ff i

’T'JTt^ :
o o

^T5»Tfer^ 555f 3T«T^T SHOTf ^ ^tf 

^q-^TO 3T«RT I

o

'jft ’T?ftzT ^ TT ^T*T
| sfh fsr^ f^9TT fe =pt irfeT-r^T % ?T*TraT |teft 

|; ^ fq^ <rc ^ f en:^r ^ q?r qq?

^tefi 11 ^ sTTgirfaq? srfeT^tsr ^ft ^Terr | i

adiabatic process

aeolian vibration

aerodynamically 

rough surface

aerodynamically 

smooth surface

aerodynamic
coefficient

aerodynamic drag

q^eTT

aerodynamic force sriJr^rfcT^ ^ :

PT¥ 3t\t rrsp eFT^r % ^ ^ ^ ^ft ^T^pt
*1% % ^R*T ^c'RT ^teTT | I %% «TR ^ft

5FfT ^FeTT | I

aerodynamic lift gT^nfrF^ T^n^F i

rqr?Ft (R f ?y si?r q>F ^ft
fre % arf^sgr ^3 5F^F| # f^ir if
iteFT 11



3 aeraer

fayTH ^ TTPir 5TT5 3{\X J??ft?T spt JlfcT
^rr ^r«Tr ^ ifoTH T^i tt w ^ 3T«rt
fqr^f % stt^-'tt^ tfaiTR qr ars^r^'T
fqyqr Grrar 11

amafaqr sr^^r:
'O

ai^r srar^ # af sr^^r ar«af^ Sf ar^ft^r 
qa STtmat zTRf^q? as-a? |taV T|at | I ^o turbu
lence (srsftw )

amafaq. a^a :
N»

ar^ara q?t ^fra a, fa^ta^a % 'TTiEaraq7 ra t ^ 
ar^a aaa^rft a?y sft ft? ara % arnt aara ataf % faaftr 
% aeaa |tar | i

aerodynamics

aerodynamic

turbulence

aerodynamic wave 

drag

aerofoil («=» airfoil) qftqJia^ :
q?tf 'F* f3fa% sr^a^a-aft^a arr srraaT star?: |tar 

| ft? % anaara aa^y aarf aiaaa araqf aar afar | 

si'k arpiar ^ atf aT aafta arar Jf a?araa 

si^Tf^a aa q?aa itar |» qaftaa^f q?r srata 

ar5ara % q>af sfte aaar^af snfa ^ ^tai 11

afaaia sraar aT^ara^ar ?r ftaa ar^ aar a?a ^taf aa 
faara; ?a ftara a> ^imnr | :—( i) ar^afa^ 
ata ( 2 ) aigsafaqft i

aaifaq^:
a^ faara faa^r ai^ ^^ra a'asft faaaf aa asaaa 
ft?ar ^arar | i

aiaeafaqft;o

aaf aar ^a aaf a faaftaa sta fqaf q?V 
faaia aaft? ^a q* %a^y aii?faq? 3^ca a^ff q?r aaia 
qaar i

aeromechanics

aeronautics

aerostatics

sranreaT aa



axi 6 bar

axisymmetricel
motion

3T$T :

*tRt 3ft >?rTSnTaT ^r|7% % 3T5T ^ ft^T srr^ ^f^T ST^P 
^nTcRT *T ^HTT^T ^t I

B

Ibackward jet wmtft srtHT : 

f^frt fqs cfT^J ^ sr%9r
^ ^t aftr q^r ^
3fTcrT I f3f?f5ffT fTO^r f|^T Sfft ^f | 3fh

% qtij qsp sr*rfir<tsr ^ | i

t

baroclinity a^ifcfT ;

r^Ffft flTST % ^crftqrqcT q?t f^f^r fsf^Jr ?TIT5T? ^5 
2*5* ^t 11

barometric pressure :

(= absolute 
pressure )

absolute pressure

^Ttsffqqr srqr^ :

^ sr^T| f^^rJf ^ q?r qqr | f qqT|
# faq-fa f3f?r^ f?8TT ftqT 5Tq % ^5 %
^'TTcft ^ Sfl^f | |

ffoft ^ ^ f?«ffcr fwt f5«R qqcq ( qf cfTT ) %

barotropic flow

barotropy



bin7bas

2*5 <?ra % ^5 % ^ I« fHFer ^
^-ST^qcTT 5Tfq- ^TTcft | I

3TWIT -

Tf^q ?r w srrejR % ^r^q 3cT5r f^r
^<lq i

base drag

base pressnre snmT :
fq-? % qmR |3rr i

Batchinsky relation q^cr :

Fqrqt qft sn^F^q? srmqq stIt qq qFq^^Fqq? 
an^qr % ar^T % qfTT5qrcr> gfcft | q>

qrft^q if ^qF?qq an^rqr arr^qq % qqqq
itcTi | i ?fr qsq' ^f sqfa qft qsra

11
qfff^-srqiq:

sR'fcft-spte % Ft^ F?grf ^ qrqV ^ qF^qjqr; 
FqyqV % st^t^ ^ qF? ^Fs ft qrqt | eft 
q-^y ETT1T % ?R ^ q?*ft fteft qieft | l %o Bernaulli 
theorem.

Bernoulli effect

Bernoulli’s equation qrffo't-qqtqRq :
^o Bernoulli theorem

Bernoulli theorem srqf^yt sr^ir :

Fpqt qqt^ ar^znq eR^y % ar^qeif sRTf it sjqf-SRsrq 
qft arFraq^; ^ qq? tfw, F3rq% a^qR sqqq? 
( p/p ) + gz+v2/2 Fqrqt «ft qRT-^ar % ar^firq qqT 

|, qff p ^rq, v %q, p eR^y q?r sszr^rq
g 3fk z 3£q?ER | j

( p/p ) + gz+v2/2 =3rr; qft qqf^yt-qqt^q ^ | i

Bingham number q??m :

f%inftq q^s^rr Faraqq srefk F^qq % arsqqq Jf 
F^qt ^TefT 11



bin 8 bon

Bingham plastic faER gErarq1 :

3T?^^V f^r^r ^ ?fhricr qrnre srRT^?y 
| ^7ir stRr^t % feq sf^r^ srrt*r ftcrr 

srRr??? ^tV ^tt tr zpi3 tt ar'T^q'UT-cR arq^q^- 
sTfcT^y % ferr nqr ^ f ^rrm | i

fg'q^ fsmR:

qgf qr?rr f%qrq i

«?yTr?Tq?T w«fVqiTor :
1. 3hw rr^KTor 2f,,,-{-ff" = o

5T> Wfq-3TTq?T?r ^ ^ ^ ^5R% ?T$|r 
"FcTT SRT^ Jf

(^xUoo)" f(^)

f^fTcT SfRffT | 5T|f V^fioolvx) *

I

biplane

Blasius equation

[^ ]

[>]

2. fqrffV f^^fy ir yjf feRra- q% % ^ ^ 

JiTR) X qqf ?f5qr Re ( Njf^f srfq-
SjcTTf q^y qrr sqm I) 37> ip^

^ STT^^rfqqr ?TTfyq7TW ;
-0-25

A = 0.3 154 ( Re )
Borda mouthpiece :

fe^fy ^ trap 3R; qfq^-qfeqrr f^T%
qfc^q- 3T?q g-Rf ^ ^

3Tfe ?T7:5r^T ?r f47qr sir sw | ' ( ^fqr 
qr^r ^t?t qsrr-?: % qft=5^ afh tor ?r

I g-q g-R % sr^q^sq qq | i )
boundary conditions qft*fy»TT qfcTq&r 3

^ sitt qfrtfyjrr qr ^
qi^r qfaTO i ?qrq arqqr 3T9qR <R*J % %(t q%TO 
^yqr fqr qfqqrq qf^qy^r % qqq? if f?qq q?r srfq-
^ %q qfqqyqr % srfa^cfyq %q % qTRT f>qr I I qfq 
qqR crT?r ^ fq^ % ^ ^ qq ?q9ff

|>rr i



bou 9 bre

boundary layer

9JTTJT % sr^ if 1^7 q^ft
q’TcT f^if stt^^ ^ cR5r 57^ snrw
| I ^TTSTITWcT^r cTT^y ^ ^rf 50—lOOPnj |tcft | |

boundary layer flow qfT^r :
qrr i

qf^^HT ?cR qqq^T»q :

qqr^ ^ ^ st^r qf^q^qr fqtr^ qfT^fyqr
qftfftqr ^5 arerq grrar | i ^qr ^feir
^fqr | qqffe qqsr qrr ( ^qrqqrsFq qqrfqq ^ 
qiq ) qqq ?qqr qiqr | qqf ^
qqT| qqqrq qrq qi^ ^pt sftq q^f ^ qq^ |

qf^q^ ^rq^q?:

q^ ^rfq^qr fqqq ftqfq srh qfq jqfqqffTq 
^tqt 11

boundary layer 

seperation

q^w q?r
i

bound vorticity

q%q?^ qr?I^qq :

qq^q fe5t?q if qrq: qrq ^ ^rr^ qrsft irq? 
qr^ ^ ^ qr^- qqiT ^ ^rrq^qr qqq- f^qq ^ 
qrqi^q^q ir ^ ^ jtr ^ |^ ^yr^r
qft g a T ^ fq^fqq | q^f g a qrq'fq
qqiT yjirqr T tf>q qrq 11

Boussinesq

approximation

Boussinesq^s number qf^rq?^ q^qi :

qwr^f ^ qq'q sqq^TT: % ^ ^ gn% *r«ft
^ fqqT|>r q^rr i

fftqw q^q :

%qt qfqqrq t^tqifq^ ^ fq^ % srnt qq% qqrq 
qtq i

qqtei :

qfrqYqr ^qqqrqcr faeif qf^^r ^
% qrq 2*5 ?i qrqf |tqj

bow wave

breakaway

qr^ m•>
i



10 capbro

srtf :
^ % srre sr^r f^?TT ^r

3T^T?T^ Tf(3cfa |t ^ ^ frtft 'TTfT ^ cT^ ^T 
ST^T^ I

5(15^ nfcT :
anN^ JTfcf % ^T^OT sttvS tt f?T^r^cr ^T aTf^^ftcT 

^ qf^TiJT i I ^TfcT ?> irfer ^ 11

^cc^T^^cTT :

3 fa*Tf53Tcr ^TT fre TT cTT^ 3TTT
'Tf^.’iTrifV 3>6^fsrT I I^'PT ^TT^T f'T^ sHTT f^??TrrcrcT 

itar | i

broomy flow

Brownian motion

buoyancy

^T

buoyancy parameter src^T^cTT sn^rS :
tsiT'B SW ?r^TT % ^ ^ ^
?T©TT I

buoyant force 
( =boyancy ) ^o buoyancy.

C

^|3^cTT ;

^sfT-^T zp\ arflr^tcfTT ^T 3^5^^

f%*fV rrfr^^r ^ ^ ^

^ ii f^|3ff ^ | ^t% tel#

qiT f^| *W I

%f9T«Pr^ :
fast 5>?r ^ ^T^r ^ ^ ^
^ % 3T»JT3ff % trq? % Stfa Stff % Wjft % ^

3n^0T % sq qJT ^ g-s^T sr fq^r 11

camber
l

camber line

capillarity



11cap can

TT^ft % Ptsttst ^ ^r^spr zvft ^ %fsfr-
^ % ^TT’JT ft «T5ft jf 'TTfft ^rr % «Tpft %

^ wx ft nr i

capillary attraction %r$TSf7T :

%f5T^cf ^ fast z? afk stff % sfH f?r i

^ fafft 3;sftsrc stfr ^ ^r ft ^t ^r
% ?5tr^ ^s^tsTT ^t ^ ^ ^t^tt |

^ %fer ^ ^fcT

capillary curve

i

capillary depression :

f%?ft JT^t % ^ vfe ?T?ft ^t ?Tft fspltcTT fsp
qn^-^T^^T^JTrqt ^ fterr | cfr ^ cr?r ^5^ %
Pl^cTT I I ^ fJTTrf 2: ^t ^fe'tq- 3Tf ^rr^T ^ | I

%f5T^T :

Pp?rt %r?i^r JT^ft ?r ^ «Ft ®rfa q^ft ^t fw^T
^JT J'JH'W I 

JTw't;

TO^ft ?i^ft f^r^fr w*z ft i

S'f TT % cTTif ^ ^rcjft QV ftcTT
| . ^ gr^if <R?5t % 'TTST^q- ^5 ^ ftcft j 
^i- 3i^r9rift ^ fft art? qifft % (Tr«T^ 'T^ i

capillary rise

capillary tube

capillary waves

cauchy number jftvrt *Nm :

ff'ftes % arsirziq' it ft?t ^r^ft fqqiftq 
tot i irfe u sft srr^sTf'iT^ %q-, p k
civ?r °ft 3rmcT?r srcm^cTT frrqRr ft eft u2p/k qftsft tot

fteft I I sr?§eT: ^t't ^f^TT TO-?f^T ^T fif ftcft | I %% 
f^?f?s3TT «ft ^ | I



cha12cat

qrteTfT :

srf^ar I ^ ?TT ^T^-^rf-3TT^?TT5^
^ tot % sm ^s^ti i ^!T
faStq^tT % ^ft f?«r% ^r | qjT q-?:?T5i^ ^r^q

^ q^JT |t ^TFcTT | I

nf^qiT :
3T?fq\^q ii qfaq-R fq^ % qTT7;nr fq^ % fqs^r 

f^^T &*h: ctt^j % cfte q?r ^riq i

^ftorsT:
c^rsr q>r ^f mq i ^o poise 

sstezta :
?s>q? qrr q>qt ^rq \%° stoke

cavitation

cavity

centipoise

centistoke

centre of buoyancy %?5 :
qfq qj>t fqs fqjqt ^r fqqf^q ^ qr $x qt 
?qfcrq? st^t ^qTqr qqi ^e5Tqq^T ^ fq^qTfq^ 

% %fsr$ ^ ^ fq asqfarq: qqq ^T | I ??T 

fq| qit fq^ q?r q>^r ^iqi | i

^qiqq ^:

qfq fqrqi q^qrfq?r ^ qf^fqq>T qrt qrfq % qi^sr qr^- 
qfqq? ^ aria’q in?q a> qifa q?> q?r
tjcqiqq ^ q?^ 11

qrq :
f%qt sq q fqqfrqq m q?r q^ faf ^ qr 
qf^qrqt qr^ q^r q?iq q^^qr 11

faq q^r % q:qTq?:q *T ^tqqqq qf^fqq?r qqt ff 
qrqt qr qqrqt | qq% qn ^qtqftq fq| i 
srqisy qqiq^r:
arfqqjtq qqiqf % qft^'f % s^qrqftqqq qi^qr

centre or lift

centre of pressure

centre of profile

channel transition



13che cir

TTcTT | I vfcZ fair ^
f%e# fk: *r 7«r^p^oi ^ |t <ft spin® %
«n*ft spt sr^TT^ sncfT | i

7T3ft ^ :

ar'Tft^T? ^ ?r*TT?T STOTTS 5T^r| % %>T V %
f^^fer^Tcf ^ ^ 

v =\/8g/r ' -n/RS

3r|f f sml sreor-garfa, R sr^ito f^^r, s srpcr
vmi ^ 5fi^ *rR ark g 5^^ | [

mtnw: v/8g/f faifto 5^Tt^ c # ^ |
f5r5T^T fIT?T ^fjr»T STTI f^TT 517^ff | I

fTT^ 5T>fe ST^ :

frfft 3T«t^t srin^r ^r st^t^ f^ft rfcr^ 
!JTTT SRT| spt SfbjterRT ^FT ^fRF 

5fT ?r^crr |> i

ft^?r:
^r^cr cR^j sr^rf ^ ar^sn ^rafo ^ ?5jrm?r 
sr^T^ m s^fa %ir area ^t arreft 11

chord (o a profile) sft^i ( qf^^f^T ^ ) :

1. tr^^q^r-qf^foPT % 3T?r^ afk q^qjk % ^?rtt-
%fg1f ?rT?r ^:?ir i

2. ^tqrfq^-qft^feTTT % ark qs^qjR qft fs^
^q^’JT qT qf^fc^r qrr a^tq i

chezy formula

shoked flow

choking

s*tq:
fefqq qqi^ % tffasr fq^qq % ^qf^q ffRqfefeq sirq : 
qfq f (z) qfasr z- qqq^f ^ fqrq^ arqq'tqq a^qrq %

circle theorem



u coecir

fl:%r % sfasr ^crr $
^tf 5$ q-fT^m ?r Cr 3tH f (z) ?nft f^f^^rraff # 

?T |Xt a ^ arfsr^ |t 5ft | z | = a ^r
^q- ^ Jr snit qT ^jtt ?rr^«r
f (z) + f* (a2/z) |t 3ri5TT t f*, f ^t Stfasr ^f^nft 
q?t ^Tcff I I

5n:5r %3ctT q«r % sr^r^sfr f^^ft sfesr q?T qfr^r^^q z* 
q*r % qrf ^r 11

r = J t ?r 
^ c

circulation

—>
5f|t v 3ftT dr fq^sTiqq 5Tr5?T | I

Wt fe % fqflfe ft 5n:<?r-sr?jTT % Ot^ht 3r5sr?«r 
qf?^ % £qq^r 3ft< fe % ^r ar^qrcr i

q®ftqT :o

ff?ft ^ ami fes % ^t% aw-srarc q?t
siqTf-^: ark 3fT5?t f^qfcTqt % 5%t ^qm^r
qqif-qT q;? ar^qTcf i ath ^q-yqtqf %
yiiqq^r % q-^iq^ f>5fl t »

qfqqitq Jfqiqqi q’qtqf :>a

dynamic viscosity 5R?5 qtfq^t % qqrqqr % qqrqt qrt fq^fqq q?^% qr^t ^q> 
arij^fq^ %^qr i

dy
o= /A ^ ^ qfq^tq qqiqqT-5’qtqi,T 0

q^rqfqq?? art?; ~ fafTfa-s?: | i 
du

9qiqqr yntq: q^q: qfqq%q qqiqqr ^tqr % fair sr^ 
ftqr 11
?T3 qfqqi ?qiqqT qniiqT:

coefficient of 
contraction

coefficient of 

discharge

coefficient of

coefficient of 
kinematic viscosity

JRT^rTT rpiR?
sp: qfqq? sqiqqi ptqf = qqR



15 tomcot

n ^ if — WI'T^fTt » = ^ du
I I

i

fefft 5'^ ^ fa^?y?r ^r cTT^y % %>t sftr arr^r
qfTftsTRrjff ^ 7f7*fer ^sfRrT? %7 i

|>7T 1

coefficient of

velocity

?7R?TT'*T*Tt^ :
•O

^o coefficient of dynamic viscosity.
coefficient of 

viscosity

Colebrook equation ept^spr :
Wt snf^ ^ ^ ^ zxv % vr^q juitn1 q^rr
3Tl^ q-Tffqt 7?t ?n^5T ^ST^TT % aTT^qf^^ :

2 log (o.27 +

f qqq-^qiTr, * qftdtm D wn
53IT?T 3T>T Re | I

st^7 :

fqq 9TTT ^rafr *f fqrt 5t cTT^ 7^ 3 ifcT g^fTT 
7?T% f%5t7 5FT7 I

Hrq«T faqq :
« = ^ + iyr qfiT«r^t ^ aft? ^
STITT 77^7 | I

2.511 )
\/ f Re^/f

comparision-
theorems

complex potential

rifasr 7*m:
irf? z = x + iy, ? = x- iy a^T tr^ 775?* f ( z, z ) ^> qt 
773T C 5TTT 7fTSrs: S ^ ?fcT^ ^ 3T^7^7t7

C\

complex stokes

/(Z> z)dz = 2i j-J ^ds
P. S

21 .f ,fs I"y’c z, z ) dz
9



16com con

complex velocity tffasr :
gTtrsr «(z) = ^(^,y) + i!f/(x, y)^ f?F?T- 
fe%cr iNv srr^ ^tcTr 11
d«— = u - iv
dz

x, y fVsrrsff ^ 11 u - iv ^rfirisr %jt

^TTcrr | i

?TTte*TcTT :

^ tt fast % arr^T^ arr srr^ 5frr 
^vrei^ i

HTtes stwt^ :

srer^ fsr^ ^nre^ ^ qrfonfa ?r'^ i
5T^T| fJTlTR :

3rsr 5T^r^ =f)T %rr eft rrr^r arr^^r^ |terr | %
tf'ftsq- I ^ ff? zi^ PrrfTfTT % eTT^y ^T |

compressibility

compressible flow

compressible flow 

principle
cR5T I

compression shock 3?T?TTeT :

aTcq-fe %iT ^ ^TfeRR cTT^J ^ fefft SZTm «TT ^
%ztt faffif am if ar^r^^r ^ if ^T'Kt ^irt arr
STTeft I I

compression wave rrqft^^ cT^tt ;

eTT^ if STteFf rt^fTef ^T?ft ef?:*T ! 

condensation shock anmeT cTTH :

f^rft sr^Tf zte if |> t| ar^rfr^ rr^?R ^«n ^’et f^Hfor % 
*nr«T ^ arrmr^ i

VTtf^tzi st^t^ :

sr^r^ sbr % sr^:?r if f^rft strr fc^ 77; ^
^1% f5Rit STTcRt 3RZTTJT Ziff 37r arqf^eff qTFE^r^qF 5^7^, 

^arh ^Rrq? Titaf fWt
f?F?TcF ir ftq?T 5rr^ qi^t arg^orraft q^ arwT ^eft |

wave

conical flow

l



cri17con

f3Tf§ ^ w r?| ^ ^

qsr % sr^fesr ^ | <3ft sT%?r ^r

ftsrcr I

m*\ :
zrfe fawv tt ?pr ^ ^f fotft fem % 'rPc- 
^nift w wrQ |t eft ^ f^5iT Jf fa^T*i ^r f?y ?f%*r 

T^eTT | I

connected region

conservation of
momentum

continuity equation marw l
cTW-^T^ *T S5iT»TR-?fT^ V> f^f^eT ^TSTT

I? 4-V-( pv ) = 0

sr^t v 5Ri^»r afk p | i

5TOTT :

^■o vena contracta 

^Tf?T :

f^?ft 5f? ^Tffjft JTT 7157 % 3T57?«T-7fC^ % 3PTT«T7? 
?f3TT 5TI^ ?T 7Tf^7t ^ 77Tf|ef |t T^t tJRT ^t 7tf^77 

^3Tt if ^rfa I

contracted jet

contraction loss

converging channel srfamTt :
7^ 5RT^ f5RR!T 77T^ 7?t few ^f TNT

ffteTT ^TTeTT | I 77T| 77t fT^TT f77<t?T ^ 7? SPTT^ 3T7- 
mft |> srreTT 11

TTSTkcTT :

T3% R'JTT^ % 77FS7? 77T| 7T^f ^7 *pt 7|5Tf I

1. *|3r R'JTT^ TI ?7 % 77T| spt 7| F?7FcT SrFt? 77r^ 7 
eft F7?f^r 5eRt7 ft afft 7 f7^feT 7^37, TtTt
% 7t7 ^t I

critical depth

critical flow

3
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2. ?re5r sr^ri ^ sft Jf s^Pt spt irr^rr %
i

^ffcT^ ?isr:

^ 5'^ % fair r^^r sr^ srgsr^ ft ftr
^nrq^i'ftq' sr^rf *r ctt^ ^ ^tt ft ^ft
% sr^sr?^ qfc^ ^r^rr i

critical pressure

critical pressure 

ratio
spffa3T ?r amier :>s

ft7?ft 3 ^ 3'^ % sr%5T ^r sr^^rer i

critical Reynolds :

number ^f mm fa-?r ffT ^ff^tff sr^rf ^ srsTsg s^rf if
ff'^ff»ff ftffi | i

critical slope ^ifffifT 5f?5 :

fafft ff’ffiff ^t fff faff^f s^Tf spffff^r ft
siTffr f> i

(critical velocity) ( critical velocity )

critical speed

critical velocity

1. fafft ff’ffrw ff ff^ff sr^Tf ^f %ff faff^r arflr^ %jt

ft^- TT ffTff ffffTf 3TTffT |t i

2. srffrf qrr ?«rrfftff i

crocco's equation sptsfit-fffffaT'ff :

fafft sTRiff ff<ft^ff zxv % srqrrf fair ^fa^ffr
srtT tr^TTt fffaqoj % sffa V x co = - T grad S % ^
5ffTfi qq? ffffff srft v ffTW fffcff, (A ( = curl v ) 

fffq^r, T ffT<?r srfa S ^ srfff 
s®ffffTff q?Hfcft | i

STffff??? tjiTT:

^f ffRT sit fafft ^ffft ffTTT % fcm ffT fa'Rtff faffT *r 
sr^rffff ftcft | i

cross current
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Curl ( of a vector sfesr £ar ^ ' 
field ) fast ^ ^ ^st sfer ^tsr | ^ft I??

art?: sf?w ^tsr | | ar^
curlF=VXF, ^ F s'ss ark sr^^sts sf^r
qjss | i

current function uitt :
Stokes' stream function.

cyclostrophic flow m^sytsfifaf; :
^ ^rr srsnssr fas^f 3rfa%fst ^tfaar 
sra s?? ^t st^-sfa s^facT 11

D

d’Alembert paradox fa faftsTTSIS :
sfa fast sTssfas arfa arf^rrs ^t fasns Tifar fa^r-
S?S |t ST q^SSTS ^S ^ ft St SS^T trs? ST55

^ ar^T %s % srs- st ^rs sft
^?:st i ?s sfas^sr sit fa $%£ fadsisrs ^ 11

damping coefficient 3ISS5S ^

STSSfaS 3TTSS Sfa % ^OT^tS ^TS affa STTSS ^TT 
STASIS I

«isf :
stts^sst ss qs? si^r^ i q^ ss s^tsfa?: sfa^ ^s- 
q^r ark qqr sststsT st% stts^ sisss % af?r rt 
qq? s^ s qq? qsskqrtsT sis % 3nfts sfa qsr sst- 
csr ?stsst sist qq? ss satskT sts fs-^s srq st 
sttsisst qqj srsl ftsr i

^(S^ S??ST :
qq? fasifts ssst st stts^s sisssf ir ft^ sfa sts

SSTf % 3TESSS ^ SfS) f>sr I \ Sf STS str SSTf

Darcy

Darcy number
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doublet flow ST^T^ :

% ausrrra ^T?r-5i^r^ j

^IcT ST^T| :

. ^ *«th Jr ^15 stttt 1 
2. fat ?*TR jf ^3#^ ^ ^ ^ ^13

^T sr^T|: 3T*r- vtft ZTT faq^ Jf ^3 ^T ST^r|

^^•nr:

3T9ZTr?T cTT5f ^ fas' q?v iffa ^ fa^Tfa fawr jf etJ’JT g7^T 
srfa^Er I sr^Tf^ |> fardt gjwpr ^-sprrf ^ 

r?zr^r farfft fa^ ^ arfa^or faJr mfavn
^ *?% f^r sricrr | :
D = C^|PU2S

5Tff D wir-sns, C^ ^«|nr-30ifar ( drag coefficient )

P TO^, U %»r sfh s strt ^ ^rffaf? famr Jf fa^ ^r 
srfar^ fa 11
^«RT JT^tfr :

^o drag.

faz:

m Tfa^lTT ^cfT ^ fft ^rJr srsffa- %

%o drag

draft

1

I
drag

drag coefficient

drag crisis

I
drag force

drop weight fa| *tr :
^r ^r arfa^r ^ srfa^ ^r ^ ft ^ fa^T ^r^t ^ 
% fa^: tt |,

drop weight method fag^R fafgj :

urn ^ ^ q^r fafa 1 faft ^ % f^ 
'tt ^ ^ szft gf qz ^r ^ sqE^ 

fapr srrpr | i
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»rf?r^ 3FT S5??pTT I

cTT^-sr^T^ f?STcr f5J zw sfk ^FcT^ ^T

sfcTT I

nfcT^ ^ai^cTT :
^o coefficient of dynamic viscosity

dynamic fluidity

dynamic pressure

dynamic viscosity

E

:
sr?r^ 3 irfer i

•o

51^53 ^ 1RT 3tFw^ 3^ I

qjrfq’—F^Fr^q- 3*1+^

eddy

eddy coefficient

aw Jr ^ ftr 3cT irffi ^ trq? ^ r^ %
srr Jr i

q-ir?ir—srsrssr

VT^T f^?TTnr7ft?yfTT :
sr^sg sr^i^ Jr srt Jr
£r?n:"r % ^f^g- 3WR71
q*rfzT—%faT faaw

srffRT^:

»rfcr Jr sq-f^cr % ^rot ^ fax fa
3t«t^t gsifjTR gjciTx 3,>ra'iTf spt 3rfJnnr!T-?R

eddy diffusion

eddy diffusivity

eddy flux

I

eddy kinetic energy irfcTST :

sstset aw sr^ri ^ ttF^t srF si'h aft^Rr ^ifirsr ^srf
3TcR 1

«T?rfiT—sr5r>r sr?
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eddy spectrum

1. srsrssr Jf ^ srT^f^nff
% aTT^Rt % i

2. STRfrTq-f srq^r STT^rff q^Tf *T 
^T f^cT^q I

tq :

st^set srt^ q feqt q-T mm sfk qrc^rfeq? %q 
qvr q^TT i

q'Erf-T—'EPRRqq %q 

?^T?TcTI :
qqrlf mx mm ^r sr^ssj q> ct^^j-
qqq rer q>T^TT | i tor ar^ff sr^rf Jr sttPr^ 
wmm ftcfV | qr qqr^ qr
qfecr 1 i

eddy velocity

eddy viscosity

•lastico-viscosity ncm?q ?mq?TT:

cr^q qir ^qsm qq^q 5rRT^q ?rirr^ tk f^Tq- 

Riq % q^qrT f^^qq-^T 3f>T f qr-fqqq
qft qr^q qr^ fa^qq-src qq qtf | i

sqqq q^q1:

fqqq-qqq^ *T qrl gfqif % q?Rq q?qq ^q? q> qfq 
irq^q? s^qqrq q qiq't qTcft | I

fqqEiq ^ifq :
qf^^? ?r qf^^r qrq qq Jr qqrf^ ^r 

m qqq % qq^q 3Rf ^ ^rfq i

qqq ^ifq:

qfT^ $r m qfT^ qr^ «?tq Jr cr^q qqrficr 
q?: qqq % qq<:q s;q? ^ frfq i

?rtrTcq qqt^Tq:

^o continuity equation

elevation head

enlargement loss
>

entrance loss

equation of 
continuity
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equation of motion Tifer :

^ f5T3?r % fg-^q- irRr-nrgir % sr^grr
ST«T?cT gg ^TfV^TUT fcjf^ fq^ft 

cf7^ ^ ?r%ir # % 3f5T % q?;
^ % jt>it % mv ^frer f^r ^tctt | i

Eulerian equation btt^T ?T*ftqTTW :

cTT?r qrr fa^q*r f^rf zxv % sqgfr?
q^arff qrr fg=gR % faq^r fq|3ff vx fqrqi
^TRrr | i

STW^R ^qf-1Euler number-1

jrfoqqsff Jf |t ,q'rf'q % arsqqq Jf fg^rr-
^ ?f^qT :

VWVX ?TMT 1 =
ggoi % q7^qT gf? ^r^T 
cTT^T q-Tcg X (^fT?r %*T)2

Euler number-2 srrq^T ^qi-2
^ fqin^q a’^qr sit ^fqq qgor-^qfqr % ^ 
|tcft | i

exchange coefficient fqfqTrq q<qfq: :
o

^o eddy coefficient.

exhaust velocity qq :

?5rq ^ faqfacT qrr %q i
expansion ratio srffRmm :o

^ srq'gT qrf^^r % smt^V afh: qTS-qf^^q 
ST^Ttcr I

F

falling film fiTTcft ;

f^qV 3£qfa? 5^5 qx arsft^r ?q<Vq qqqqrf ^ qrqt 
qf ^ q^tfqqr ?q i ^q q'qr?qqr qrr qq>q ^sqr

4
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cT8fT if f^T

^TTcfT | I

TTI'ft *t % STSiTZT^ if X^xfi ^ f^TT^T ?T52TT :
Enfor % ^T7g ?r?--^t^r x wzi striff 
‘TT^T srerrf x arr^^^r *rfa5r

Fanning friction 

factor

Fannings" equation fTR^^ni ;
frtfV TTI'T ^ ^ ^IvT cfT^T ^ ^r ^r?T,

afh qr^qr
^r ^ ^?r ^rr | i s?r rr?:zT

4?ft ST^Tq 3
^ 'TTf'ff ^f ^5T-5r^T^ % 3?SiTZTfT ^ ST^tK t*fl 311^1 
5T^T^ I ^oy ^f^cf % ^5^ qfe SSfaT ST^T^ # ^7^1 
ttrV siTtT ^fft sr^T| ^ 3i?ir qj^r^r ^-sr^r^ 
licft | i

st^t^ :

ztv ^?r ^snfimor # fer i 

5T3[T^-Tf^f^ I

f^?ft ti^, st^t sr'm^ it ^ %
^erfesf: %rr aft?: ^ ^q^raff % arm^r ^cqrrta 

sft sT^Trcr i

5T^T^ :

ft«rfcr sfK ^rq-JT % % ¥T ^ sft?:
WfTc^ I

cT^vJ ^nj :

JRTTffm % ^T'^’IT c[^^-5T^r| ^r 5T%Ttsr i 

sr^i^ :
fafft Sl^nif ^T55 sr^Tf % STS^iT Jr sr^Tfi STT^I I f?T% 

^sF-fv5 ^ | toif ^ ir^ sr^TI-T^ eft ST^q

Fanno flow

flow

flow coefflcient

flow field

flow friction

flow net
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^raff 3t\t ^risff f^*
pTcr | i

qiq?T % f?riT fqj^t qi^q % sf^ st^t f^ qr snrrqT 

qqr 3'^ i

:

1. q^qr ?r?rq Jr qqrf^ ^ q?r str ar^qr
sriq^q I

2. fqrqt qq^r qn qqr%q ^tqR qiqt ft qft qq 
ir vrq^ qi^rr qqq i

qqR-qrqfty :
f%qt qr^qq srqqr q^ii^ q cfT^ % qqr^ ^r qrsrr 
qrwr qjlf q?Rq?, ^s-qqjq, srqqr ^r qtf,
qqq^ar qi sqTq-qfe sft Sfqiq^i 3TT 5fl^ | I 

qqr^ ^iq :
snqq 5R % 5T^f q;qr^ ssqqrq sq qt qqiffq 
fqqi qqr qiq I

I

flow nozzle

flow rate

flow resistance

/

flow work/

fluid crv ;
itflT qqTq f^Tq% STW ^q % 3^ ^
qq^- | I qT?? % aT’qaff % sftq 3tq qqiq qt sj^t srfsrq 
^I^t ?qiq TCqT 11 srq qtf cR^T ?4%q qt f?q%
q £t qt ®t^ % ®t£ ?qqfq qr arq^qq stttt

qqr^ qqr |t qrqt 11 qt qqR % ^ |-?q afk i

cTt:?? q^q to

srfq^^ qq afk sT^Rq qt qq i

cTTP5-qprq :

fqqt q^q % qfq qqq anqqq qt ^sqqtq I 

htv qfqqft :
q^qt qt arf'iqq q^ sqrq fqq fqqr gqqt qfq % 
qqq *t fqq qt^t qsqqq i qq qr^qraff,

fluid coupling

fluid density

fluid dynamics
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snfe if ^ srsrR-nrcr, ^
TT^T, TfT^T wwm anf^ f^^q-f qTT ^TT | I

rT^^flT :

^ZTRcTF ^T ogc^iT ^r> ^]’4 % ST^Tf^cT ^ STiTcTT
^ irr^ | i

cR?5 :

cTTvr ^rq- qir JTzffir qr^r itjs arrr?
qFT qriTr fejrr «imT | i

cTt^j sr%ftar ;

tt vt cR*? ^ gj^i Jifcr #
fq'^cF fq?rT ^ ^qr ^ i

cTTr? :

fqTrqrq^qr h qv? afh qrq srsqqq'

^13 ^ qfr^jq^ qq ^ I
f^q q^tqifq^ q?r |tqT snq^qqr |

qft'StffeeflT qj> ffiRpr:

q^OT?r qf^^P^r qT q| fq| ^t^sst 

qriqfqqr q?r qq anguf srrqTq q?HiT (srqfq ^ftqr afh: qj^- 
fqwr % sfta % qrtq ) ^ qjf T^rr

fqqft ^r q|^ qi^r fqiql' fq^ % fq%q arrqfrc % q?T^q 

qqr^ q?t fqqfrq fq^rr q ^rq qr^rr qiqw 1

fluidity

fluid press

fluid resistance

fluid statics

I

flutter

l

focus of a profile

I

form drage

Fourier cumber

qftqqf srq?qr qr^ qqr^-qq?qT3ff q ^ 

fqqr^q qsqi:

q'^qic* qfqq? ggiggr x arfq^fgrq) qqq 
q^cq x (srfii^fW^qitp
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free layer SCR I
o

'TftsftiTT ?cTT 3ft 5«S5 % 3T^IT |t IRT |t J 

*RcT cIITT :
o

iTfaTTH ^ 3V&I STTTT ^T I

free streamline

free surface R*cT TC5 :
>3 C

st ^nrnr cTT^ff % ^ ^t 'T^Htfrr i

<TrR :

fs^iT cT7^-^T? cTCv5 ^xfl ^ ^TT | sfk

^TT^r ^T ^xff ^t m^TTSTf % sfa^faT^IRT ^
^rr | i

free vortex

Froudc number-1

fotft cTC^ TT ^5-cT^ift sfk
|IT fq^ ^t qfo % 3T^q?T ^ ^ f^Tft^ ^T :

/
( qfrT )2

X STf^STfoiq? ^jqlf

Fronde number-2 ?T??qT-2

qq? fq^r^tq ?f^qr 3ft q'qr^r ^ ^t
3ftT STfcT^^ €\ ^TSJ % ST^qTcT ^ 5TTRT

It^ft I I

i

G

qsftssta :

9qrq ?qf % qfT?f:qT,q % srsqqq h qq; fqqi|t?r 
:

Galileo number

(sTftmfffoTq? ^grt)3 x pR cg^qr x gq-qqcq 
( JRRcTT )2

?fwf
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JTfT :

sre % vm % «f?r % ^ ^ qf^s^TT srt zn ^scrV
| ^ %f?rq7r §:r q^r ?r?r % irrsq 5^5 q«r % ^q^rq
stcr* |tqr | 1

q?T SqRcTT :

qq qsr sTfqftqr qrsj q?qq 1

gas slippage

gas viscosity

generating flow '3Tqq> qq?^ :

srq fqrqV qrffqt *r % ^rtq? stqr sr^ ^ qrf|qt % 
qqq srT q^ qq^ qi^r qf^ql-qr qq ^ qif^qt % 
?rc qrqr | q> qfaftqr ^ % qf% % qhrq qr^r qqr^ 
qrt srqqr qqr^ qr^ | 1

qqrfqqtq qqqr:

^ qt q^-qqyff q>T jqqq fqqq ^ q?V ?yqif 

qqiqf % qTqR<q qf^qqq ^ q-?; qq? qqrf ^ ^qr- 

qftq qrqr | 1 

q^q :

qf^fqq srrqiq qi^t ^qqt yj^q q<q 1

7^Tq? q^qi :
-1

^ fqqr^q q^TT ( 1 — M2 ) 2, M to qiqr | I 

qtesqq qlq qqq :

STITT-^q srl'T qrsqq-qqcq % qqrgqTcft fqqqyr
qqtq qr^qqqtq 3?>t q^rqrqftq qqi^f ^ q^ql qqrqf % 

anqrqq q qqq qfesq % q^q Jf fqrqT qjqr | i

geometrical

similarity

Gerstnaar wave

glauert number

)goldberg mohn 

friction i

Graetz problem *7 q qq?q?:

fqyqt qt?y *r qr% q^q-qqr^ q^t qqftqqf qq^qr 
^ qrq-^q fqaffxq q?t qq?qr qqfqr qqV qft qtqR 

qq qiq qqyqqiq afk qq^r ^ qqrqqiq qiq q^ q?f> 

ij qqqi qR i
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if 5T1£ ^ :

^nq- % hi ffT^fq-^ st^tT)
0.0165 Ap0'97 ^f A fairer src ^if 

^ Jr ^q^^r 3Tt^ p srfa ^^r i? ^ | i

Grashot formula

m =

/
if ?TT2r sw :
far^rt g-v^r ^ cTccf fas SRF ^fas 5Tf> ?T>f5T % 3TSJT1T?T 
^ sr^xE qqT famffa :
- xTi:^ srr cofrir aftr ^ x (fas spt arfa^ft)3 x 

srmT fas qvr xricrts'?: ' fafrr
( SReS )2

Grashot number

qft irfaq? u^r^sr

IT^ cT^iT I«
1. iirr srk % afs^rq^ ^ ^r^ ^

srrofa^ % 5^cs ^^5 t* fa^r^ sr^st | f>fl% 
^■fr^ ef 755-^1^ sftT IWHcTT q7r ir^x^ ift^T ^tsr | i

2. fa??ft cTT^ mSlTiT ^ ^ =TT^n cfau faTH^F JIT: 
^?nssr cr?r ^rtfsir st^stt ^cr: ^ec?n^^xrT
( 3T^ 5^cS ) ST^T STTcxf ^IST | I

s^rfa^ift crfiff % s;t %ir far^qrV
ansfarirf aft?; 5rrs?«n-%ir ^ ?r stst m^r % $ 
firvr | i

gravity wave

W

group velocity

/

H

lifa faq^r:
f%*ft ift^' !T?ft ^ ?crfV?T xR^ 5T^T5 % ^ »rqj faim :
^755 ^faor % ^r^’s ^eqvr ^r^r-

32 X CR5T ??TT1TST x ?r^f> spt ?rsr^ X cT^ %IT 
= 5^^-^7'iT X s\T& ^fTcS X ( ^ SfT 5JTT?F ) 2

Hagen poiseuille
law

/
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head loss

fTT^ cTTvT-'ET'fiT ^Roff ^

^tct gf^rf-ir^r-Tft'f sflr 
% if |f ZfiTft I \

Helmholtz flow t^c5T ST^Ti? :

5tT) STITT ^T3ff srq-^T ^frr?? q"Tcff 3T?TT ST^T^

|ff't?3T 3TT^TrJTfcT :

fefViT sr=rr^ Jr ?t cTT^ff % qrsf^q- ^55 q-^ ErrTT-%*T 
if SWcfT STqr^q-ar % qTROT ^fcT^q-

arcsTTfac^ 1

I

Helmoltz

instability

Helmoltz resonator |iTTe3T ;

Sf? STTq-cT^ irq? q-r^ ^ ^ q.^
^ *rift |, ^ sippTq ^ zp\

STtT 'Tr^T % 3TTZT^ 7T f?l^TT qq? STr^fTr6 ^ ^5-
^ t™ t I %^T 5r^JT ^-fTT^ Jr fo*rr
^TcTT | I

Helmoltz wave ciT1! •

^ cTT^ff % ^ qr^ZT 5155 VT %q-3T?ricrcZr
% qrRsr qqr 3T?sqTqt crTq

p-

1

hodograph method #qr^^ fa fa :

fafaq STTfTqcTf ^ ^ ^T 3fSqqq zpj% fafa
fa?rJr q?rafq ar^r snrfa qi ^r faf-
9Tf^r % ^riq^r %q % Tqciq tr^ ^ ^q Jr
far^r srrerr | 1

v
515^

homentropic flow ?r*nT?f rq'fa qqr^ ;
cTT^T qqr^ fa^fa q% TTqrqr ?5qirR tTfjfqV 

^T Tsqrq qT ^qr^T Tf^t | I

qco :e

?q^rfaq 3T5^qar qT snsnfaq ^ qr^tfaq? 5% 1 ^Jf 
^ faqrq vfav qT qrqr ^ qfaqfaTaff % 3fa*fa

qqq

hydraulic analog jq^ifarT arq^q 

table
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5r|TJTT tof | sft qft ^fr^ftmaft ^
xm\ | i

^Tf^cT 3T?TK qcTT I
?qr % aft^ ?f'ft^q- % sr^r| ^ sr^^q-^r: 

5t?ft frqwf ^ ST^-qr ^JTT^ qfT^qnf |fcft Sr^fcT
q?t ^eq1^; ar^^q^n ^ anwq? | fq? ir 3^^ett 

cq-T’jff qrt ^s?r qr? ^rrrr sftT ff?ff q^t fq’fw ^qraff 
% ar^qra qr sr^r^sr ^ ^rirrqr ^rrcr i

srsrr^ q?r srPcrTtsT 3ft fq? strt afk ^?yt % ?fqsr-^5 qq 
ftcfT I afk fqq% ^3T? if fTfq ^ | |

Sl^OTcTT :

ft faftt r^| qT ff fewr ft sr^Tf-^t % 
?rq-9Ttft qft qfTqrf^-^ I

s^ifecT :o

srqr^ ft qfqfftcT arT^nr gift fq^ft^r q?t ^ arqfqqqf 
arq^qr fqqft qrftV qrq q^qrf aft?: ftq qrft ^ ft
arfsjqr q^qrf aft?: fqcq %q qrft qqr qaqssrq: q^qr 
T|qT | 1

hydraulic analogy
/

/

hydraulic friction

hydraulic gradient

hydraulic jump

4
hydraulic mean 

depth
jrqqrfocT *rrsq :
^ qrr qfttq qrq: faqq qqrq % arsqqftt ft fqrqr 

snqr | 1 qfwqr | :

t

qqr^ % argsreg qP?^ grr 
srt^ qf?:^ q?t fttftt qf?fttqr qft ^qrf

qq qqr^ % qqft ft ^qqft qqqrfqq fq^qr ftt qr^ft I | 

ST^^if^cT fesm :
^■o hydraulic mean depth.

q^mifoqrt:
fq?rr?T qq ftqsftaTsft qft urr^r fsrqft fqftq^q ft 
qqf qft qffqqft qrr arsqqq fqiqr qrqr 11

qqqrfeq nrsq qfrif=1

hydraulic radius

hydraulics

5
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hydrodynamic mass :

z? % tricar ^rfcr ^ fg^ gft
ir%3r ?r srfsr^ f i q| sf^T fq^ sr^r 
^ % ssirin* ,rl%'jT % stcrt |t^rr 11 ^r &tt- 
JTr?T ^rfcT^ ?5JTITT?T ^ | I

S^nfcT^iT ?R :
\

hydrodynamic

z? % ftsrrT fg^ % si^gr f^f| g^ % 3T%fTtT)
s’g gfcr % griT^ sft sricr gfcrr | ^

pressure
\

^ | I

sTrarg?:^^^^ f3r?| :
srRT-^r &t ^ ^ faff ^ qg? srfw^ ^ir ^r 

f^| |>cit 11 ??r fg?| ^ ^ | i

arffTK^f^ :
fasft ^ affcisgffrg? =gi^ ^ gfe^rfr fg? % ^T 
ggr^ i

3TfcTs:gr^g> gi?* :
fgr?ft <\T?r % sgfa gft =gi^ % gN ggt gr stRt^ ^r^r i

hyperbolic point

hypersonic flow

hypersonic speed

v-

\I

3TT55f gmgrcTqft :o

gT^fgspt # 5tt^t g^ggrarf gg arsggg
fgrgr srrgr | fgg^r grg-ggr^ ggsfV grregraff gft 
gg§r^ ^ ggr gtog gr^g Ji g^rggr fg^ygr | i

atig^r ^gg gg:
gfg f?ir fir gisg srifogg? gri gi^ft g^g gg fg^gt fgcr gg 

fg%g grg sftg; grg gfr ffgfg % fgg |g gf^gT-^rg 
f?gfg g gr^-?: fggj^ gt f g gg ggr^ % srtogg 
5'g-gr^ gstfgg? %g ^ arigg ^gg-^-g g?^ 11

ideal aerodynamics

ideal exhaust

velocity
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3tt5^ si^r^ :
3T9«TR ^ ^T ST^T^ I

3TI55T Cf^:^ :
3T*r<Tte*T sfh 3T?ITT?T cTT^r I

fs^ Jrfcrta :
( ^TT ^ )

srf^TT 2TT fg:^ STTF 3ffacr fg-f^T 3TR5T ^55 ST^i^ ^ 
3T«T^r qf^fftiTF vt 'Tfr^iTT-srr^sr ^5^

^7;^ % faq ^Teq'ffr^ ^TTcF, ^f^JT JTT ffTf^EJ %q
11 sTife ^"r srf^f«r«r 11 srf^r-
?RT smrf % SFSZIIT^ zfi ^ | I

tTtff |tOt :

stit?? £f ar^^r ^5 <r %
^Rtfr sr^ificr ETi^r % sr-stM ^ ^Tf^r 1

ideal flow

ideal fluid

image of doublet 

( in a circular 
cylinder )

1

impact loss

araqtencTT :

3% f^% ^ dp/dt arqfq ^r
TTfcicr: ar^^ar 5t?zi ^'r 1 srrq:
?PT?JTT3ff ^ srqfa ^tcrr | 1

q^rr far^ cRsj-sr^ ^ ?r ^rr 1

3TH^ZT cT?:^ ;

fsre^ % ^r^oi anq^^ ^ ^ ^cft

^?c5ftq Sfqtt? :

fsrqq q-?: qi^r q^r q |>

incompressibility

condition

(

incomp cessiole flow

incompressible
fluid I

inertial flow

I

inertial instability ar^qrfqcq :•i

1. qrqiFqq: srqr| arFqTfqeq fq’qJf srqf^qqf 3rq?«TT
^ % q^q ?qTqtqfTq ^qf q?T qqriTTq
%q^5 qfqq? sjqf | 1

2. Tq:?fr ^qqiq q^vJ-qifq q 3cq?T q| srqqfqqftq 3T?qT'
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Kutta Joukowski :
^■o Kutta Joukowski equationtheorem

L

Lagrange’s stream srtTT :

frlfo rr^ vfev 'EtR v srJT>>T ara'qteq
rjf^T sr^r^ qjt sqqer ^ ^ fqrcrr | : = C
( 3T^T ) % ETRT-^nf STICcT ^tcfV | aftT tJRT-^T3ff
ijr = c 'i7 = C' % srrTT-^grsff qT

q5?r?r ^ HT^ff % sfte % sf^R % q'^rq’T ^ | !

Lagrangian equation ssiRrift :

function

fq??ft cR5? % sr^Tf fq^fq^r q?^ qr^r e^qJT’q 
qq? faqra ^55-q?qr irfcr q^ fa^R fq?qr 11 qfe
frqq t q?: qnr spr rfqrer-qfqfr “f = r (F0, t) eft

a2r' ^t'Ji I qfq-qq'r^’irqw q?T cqT’qT
at2

^tefT | I
2rl i 3P _ 

p3r0 '
5Tff F 5r^, p ^c-q sfVr p qrq I I

n
' at2 - F ) + 0

^qqt^ftq fqfq :

qq^r qfq sftq fq^qoft-q fast qft qtfqq^t qrr srcqqq qrqq 
qfV qqr fqftj f^RT^f erq?j srqqr fq^ % qjqr-fq^q qft 
qfq qq fq^rq fqrqr | sft qj'q qi fq^ % ?nq-?nq 
qqrffq | fsrqJf f?qq qqrq qq srTqqq-srcqm qft 
qfq qq fq^R fqqr ^rqr 11

Lagrangian

method

laminar boundary arst^ssr etqfcT ?qq ;v»

layer fq7?ft qq?? if fqs % 555 % ^q-?: crq? q^r^i qqq
fqqq qqT| srqspj q^qr | aftq 553 it eq'V ^3^ qq erq^y 
% if ^ it qfe fteft znft | 1

)
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laminar flow 3TSTW5ST :

5ZTI^ cTT^f ST^Tf |

3tsi^5ej ^qfcTT : •■

StR % fft% f??TcT 3TR5T5y

■^fTT'q :

sr^i-?: sft ^Tift^TiT r
92^ 32^
3x2 3y2

^ <f> | i cf^r % fwr q^ff %
feq ^iq; 11 qfcr ^
qrr fq^T^q- | :

92* , 9^ 9^^.
3x2 0y2 ' 3z2

ST%qqq :

sr^j ^ Jf fq?^ 3r*nter % <ft^ ^q^r qrot
I

^f?-^qfcRor :

^ ^R ^ ^T^-fqfg-, f^fT q
%q^ ?qqq qff spy qf?q? qqqq qff, Sfqfq %q-fqqq 

ETTTr-qTvrq q7T qfasqrqq fq;qr ^rrqr |

?jq^?-q;?5q :

?Ttiq qrsqq Jf fe-qR?qr qqr^ ^T STSqqq qr^ Jf

^ ^ rrq? fqqi^q 5T> ( ^/p )2 (P/a)^
^ qrisqq qft ( srqf fqqq qfT^irqcr.)

qr^qTqqr, p qrsqq qr> qr^r, cr ^ |>qjT ^ ^
S^f % qtq qq ^-qqrq stVt p qf?rqjr-?rq | i 

^c^iqq :

^T5 ^ ^TT’q fqqr^srq fq^ q^ ^rTr qr^qfqqftq
q?r qf q^qr 5ft qqig- fkm % |>qr |

laminar sublayer

ear i

Laplace equation

lee eddies

Legendre trans

formation

I

Leverett function

lift

I
6
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2
^STT'T'T % L = CCL, L ^c«IT7^

&
♦

p TOT-^Tc^ ®rk v %IT | |

linearized theory of rR^-ST^ W^acT f^^tcT :
^nr^rsif ^ ^

fep^ft fq^ qr ^ itqR ^ ST^H ^
srsqu^r fq^qi 'sn^T I ^ fas ttw |t 
Jr ^ ¥1^ Jr sft %*r spr sf^tT ^tcri | ^"r
^5?TT ^ ^fcT q?JT ^tcTT I I qftGTT’q^'T, 
q^f qrt ?T^iq^T ^r ^

f^qr srr rr^r | sft sft^r, ^r, ^
Tfe |f i

:

irq? qq?!?: qft farr^r ^ ^ ^
sr^ificr | afh Jr # qf^^tin-
^qr^fr ^tcft | i q^r^^T q^ ^rfa^rr arq^r ^t^ft | 
sftT 3*721 5r;q fD- ^r^ft 11

lift coefficient

fluid flow

line Tortex

liquid flow sf3 :

sqf Tpt qf^r 3rqqr I 

qT35-Tta :
^stt: qr^q % $\% ai^r fs-ai^aT aar^ *r ^ fa^a 
ftafa f^ra^ s=r # a^r afaq? Jr atpt % qa^0! aa 
qa aT^ar a^T aa aa^ta ^tai | i

logarithmic profile ^a ^ aaa'aqfta qfT^®faq>T.
serai afa ^ ^ afratar ^ aatar fen ^r arsa
%a" at qf^atar % %i\ q?r q^a ^tar | ati faaif af ara 
fear aiar | aq^qa-afaa^ qf^atar Jr fO qq fa^T 
aft f atr faaa ^aif ai at qftatar Jr qt aar^aia* 
ftat | a* ta qt qfr^faqa % aaa aaq^ra at* fsata 
aaq^aa a^ara qft aai^qrat ftat |

liquid holdup

of velocity

l
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loops qi^T :

WTTjft ^ iq qr
3Trgq?cfq f^STTqJT |>cTT I

?ftq :

wrrrq, srqqr it^r spR^ff ^ fap^ft
J^rfecT ^ H r?|3ff % 5frq 3J5Tf q7T

I
fwsTsr cTT?? :

^ q>ir srr^
q?r fqqqf q?T qr?rq q?^ qr^fV qqf qq qr^qf q?T qrfqf 
srrfq ^ qqr^ i

loss of bead

low pressure fluid 

flow

M

Mach angle

q^rsqfqq? ^fiq ^ fkrf\ fqf gr^r ^rfqq qf^-nff qq ar^
qftq q?>r i

qm-5Tf :
1. fq??ft qi^qq $ q^rsqfqq) ^ ^ ^yq fq^ 

qiTr qqfqq qr 9ff % snqrR qft, qqrq-qtq : q^ 
qr?q ^srrarf qr? qq qtqr | i

2. qtq qYqr qr^r fqs g-RT qfqq qr^ % arrqrrc qrt qqrq- 
qtq i

qrn 3T7;fq :

Mach stem

qfe :
1. TO-q^q q?t fq^fqq q?T% qrqt i

2. qqrq % ^ q^ qqeq ark ^rqt

% ?yq srqq^sr arq'qq ^ | 1

Mach cone

Mach front

Mach line
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arrsT-ntf # ^15 feft
ZfT ^7.^ ^T Tf % 31'5'TTcr I

jttNt-eri^cT'T :

5? ^ sr^icr-crtir ^
q^iqf^^ ci^q qwicT-q^^T q^R^fq q^^r ^tqf %

^Y qiq ^^tfcrq? ^q ^ qt ^ ^ qr^r qrq

Mach number

Mach reflection

nm-rcq :
qq qrt qi^ Jf ^ ^OTcT RRST ^ qTTqfqq

% q>rqq % qr^ ^ ^ ^q^ ^
qqrq-qtq arqqr arqfq 1

RT^-qTq :

q^isqfqqr qq % q^ qr^r gq^r fqs % arq^riq q-?: qfqq 
sfYor qqrq qtq fqq% q^R^r q?Y fq^ri ^ qill fq^q 

qf^qqq q^Y sriqi 1

Macleod equation qfqsjqrq-qqYqR'q :
fq^qY sr % ^s-qqrq qq ?q sq-qr^q % qqR ^ 
qqfaq q?^ qi^r qq? qqYq*^; ^3-qqiq q:r R^q ^ 
sr % qqR srYr iqi^q % qq^q % qq-^ %
^Yqr | 1

rrh-rrir =
qfq fqjqY qfqqiq fKV R RRq *K ^T |Y zftx .
qqR-qqi^ q?Y fq^ir ^yq qq arsr ^q ^Y qY ^?q q^ 

qi% qR q?Y qiqq-RRiq arqqi RRq-q^ q?^ j 1 
IRR RRR-qsf q?Y fqRT afYr qqr^ ^Y fqRT
qYqY qT ^Y ^'q |YqY | I

Riq?T-q^ :

to Magnus effect.

Magnus moment RRfl-anq’q :
rrr RRiq % qqfaq q^-arr^R 1

Mach stem

Mach wave

'

Magnus effect

Magnus force
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manning equation ^Otir :

^ % 5»*rfa c ^ mjrf qrr^TT

l/c
1.49R «,
—n— ^ n ^«TT R ^

^rfecT fristr »r|Tr^ | i 

srsnqH ^T?sf^r?fr :
^*1 ^ 5ft fiftft terq- % STr^^JT %

arf^rqrr^ ^t rr t» ^
V .pv" h Mr sricrr I, sr^f p cT^-'err, v ^r-

artT y t^-R-'qrTT^ | i

srs^R sr^r^ :
irfcr?!)^ ^rr JS^itR 5ft f^^ft fcrq |(T ^ ^ft q^jqp

HR-JT it qrc I I 

?5irmR :
1, qRt amen if Mf^sra- m ^r ?r sttt

?2TT?T ^ ?s£IT^ ^ RfR i

2. ^r q^r ^ ^?rt ?<tr ^ttri i

c =

mass divergence

mass flow

mass transport

mass velocity sfSSRR :

M"t ^rf^r it ^ fe?ft % £5?RR-sRrf 
^t ^t ^rf^r % srpssT ^ hr

stir ^ i

4M^-?ar :

?& M^t srq^qnr-ST
HT ^ft I, 5T^t cr sfcT q-?; 551TT fq^qw | afk a, b 
3THT | I

Maxwell's coefficient 4q?rq?y fqHTH-qHtqr:
qqr zpX H fq^ qRt qt qqf % qrsq %qf % 3TRT it 
qqs hhMh ^ q^ q^qr 5ft ?q afqT ^ qtqqr-qfeqfs 

% qtqqrq qit fquffrq qi^qt | i

Maxwell liquid

+ b ( d cr /dt ) % 3V-a o-

of diffusion
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4^553*13 q5T :
facffa JrTT^ ^ ^ f5T?r^T ZR JH'RT
%\, 1^57 %f?R7T ^ STTcTT | afk
^ srr^f^r ^ 11

4fJT5V?T :
qr^ =pt ^ 'jft %
SPR’JT gf^cT ^tcTT I I

snc^g :
sTqjft ffRcrr^sn ^ f^srrf'Tcr fas %

?T ^r^fi affa 33^
cf^TT 4^55^ ^ 3^yf=PRIT-%?S fa^rfa ^T?fV ^T 

srfcf^^-faf 1 3ttc5?^'-%;:s ^ ^
<fr ^THfr fa^ if imi 11

Mcleod gauge

meniscus

metacenter

meter sizing factor *uq^ srmi'rT TT'JTt ^ •
it*? farn^^T ?f^qr faf^r*?? 5Rfr*r fa$m sr^riiTT'ft srt ?rr«ft 
Tjf ssm qR* ^r sr^iffcf it *?t st^t^-^r
qft*?fa5cT ^ % fa?^r sfTcrr 11 ^Tim'ft zxv
*;> q*? ^Tn*?TT fes 4 sRTf^ ^ criq-^T^r *?> strst 
i 1 5^*? K ( d/D )2 % str?: itcrr |, s|f K

d fe? q?r sq-R stt? D qr?q *?r srmfa*?
rt?t | 1

method of images srffrfsR-fafa :
srRW 5R*y-5RT^ ^ qf^dtsiaft qT sjfa^srlf *?> *?T^
% faffr srfafsRf % srqtq *?t fafsr 1

microfluid r?T^ :e>

far?rTt q?^ ?pt arrafaq? irfa *?t % 5<jra4f
qT ^t ^ ^t STcft l

fa^teR :
*?t iTcp TiT^qr st *?t afar itar | :

1 fwt^R= 1000 srfcT ^4 4st4teT
1000 fawTsfTT- 1 arTT = 29.53 t* 'TRT ^

millibar
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sjfa*T, :
^ amr f»iT t| ^ ?TT5T i

fq^oi cj^if :
jistssi sr^TI ^r ms* ^ *fmrr?T
*rr arff^c* **t | i *fam* cr^^r fasp*
1T*ff ^ ^T.*\ ffaT | I 55*Tf ** % ms* gtT> **
% **sr | i

*f*!fft?5cTI :
f*** 5*3* ^ 5*3* ?*T**r ^T S^csFT I 

STTScTT *TSq :

*Tf!* fa?* *r *)*tt ^ sra-m** % *R*mr *t i

mist

mixing length

mobility

moisture vapour 
transmission

molecular diflSusion srifr*? femr’* :
?*^* **t^ ^ % sft*
?*r*mT* i

molecular effusion arTf®*^ :
i&i 3t**t fesf ^r 5tR 3t* sttt *|f*-
?*t*t*t* i

3TTfb*q» **T^ :
f*m m* *t 3{**t ?i* sr^T55 *r **-**15 ^ *f7:*3m 
**fq? ms* 5tR ** afh siwi^j ** 5*r?f qq? ^ %
$f i **t| **-3tot q?T 5*r*t*T^ ^ aRiaff ^
*mr** ^t*r i
H** *t3Tf ;

qfK*tm-?*ft* sr*r^ % ^ rmmf^rr^r *** % *fr-
mf** TTfsq M :

molecular flow

momentum thick

ness

S

= S~(oJ uV

8 f*^tm*t3if, u qfr*ftm-?cR t y qq;
*T^r-^T srk U ^qf^sriTT ^ | i

M
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sr^ssr vim ?«nfmR«T *r f^^nr ^nr ^ ^
q-f^^^r i

*T«t :cs o

'tt^'t Jr cTT^-sr^ri ^ sft 3?srf-*M qrr ^T^r ^tciT | 
^fif Tr^q ^t ^^TcTT q?r smrq qi^rr i

momentum trans

port hypothesis

Moody friction 

factor

N

natural coordinates qi^fcrq) fa^ST-cfft :

fefqq crc^-srqT| % 5^;
fafsTHfq 1 qq? stst %

sftT %q ^t f55TT q ^tcTT | 1 fafaq
& cft^TT 3TST r?-3Tf^^^ qft r?5TT if | I qT^q^ftq 

qf^fq^rq qft qq^qrsft ^ sqqfcrqft % cfqf ^
qqrTT q?r fq^rq ^q ^ gfqsrrsrqqf | i

qi^fcT^ qicT qqj^ :

fqrqt fqqqt srqqr gft qrffqt % qqrf^q ^t^ qr^rr 
^TWifqq? qq-qqr^ fsrqqq qhrr qsfa- fqqqt qft 
sfk ^qq qrsft qqf sftq qrqqq^r % qtq % qrqt %
stciq *T I artT 5ft qgf arqqT 3T?q qtrqqT ^TTSTTf % qqtq
qq fq^TT q^t q'qqr 1 

qfqq*-?qtqq qqt^^T :

^qiq qq^r qqi^ % q^ft^q0! ^q qqJTq qj qqjqr |:

natural draft

Navier stokes 

equations

=: - (1/p) v p + F + * V 2 V + (?> V ( V. v) 
dt
5T|t v qqq-%q, p qq^q, P qfq ^q? qsziqrq qq f q qr^r 
qq qtq y qfq^r ^qrqqr | 1 arqqtqq qqq ^ v. v 
qq qq qtqq ^t qiqr 11

fqq?S qftq :
qq qqqft ^ fqq qTqrf ^r qrqt fqq q?q fqq fqR- ?qq 
qq % q^qr |, qq q'tqt % qtq qft f 3 ?t q^ % q^rq’q 
^ftt^rq qit qqi^ % qr^q wtq 1

net head
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Neumann’s triangle ?mTT :
Ct o

snr ^ zs 'tt arRr’sr^ x? r ^rrerr | eft 
^r% ?r^r?TC5 7^ ?7f % ysx cT«rr sfcTTr^^s % 

^raff ft ^7T g-srr i qft ^raff
7ft ^7r^7T 57t % ^5-eT^r7 aft^ ^7% afetTT^St^ eT7T7 
% ?T7T57Tcft fteft | I

neutral equilibrium g-^m'tsr :
f7??ft cT7 7ft ^fft f?2R 3T7?arr ^ft ?T eft ^q-fift |teft ?T 
aresrrtft I ^f^feef eTT- *t eTT7T 77T f^STt^T ^ eft srefaeT 
|>eTf | ?T aRTifeeT I

Newtonian flow fjjsfft sr^tT?? :

7^ 771 f f5T77 3TT^7ir-7fa7;?r 3T7^70r-7T % TTT^TTeft 
^teTT | I

?7£7t eTTe7 :

7^ 7T^J faTHTir 77T^ ^JTt |t, 77^ arq^qq-
7%7^ 3T7^77-7T7 % 77T57I7t |t I

Newtonian fluid

Newtonian friction fus^t 777 fa77 ’

f777 7^ | :

fTJtft 7^7 7 3T7^77-7r777 3T7^77-7T % 77T37Teft 
ft7r I I 7£ f777 77t ercsff 7T 717 7|t ftTT I

law

Newtonian viscosity ;q^?ft J17I77T :
7T7 7?t 57T77T 77 7| ^17 f77% 77^7 77^77-7^77 
3T7^77-7T % 7713717 7 ffteTT | I

?7?7 77 7f7Tt7 f777 :
CV

f777 7^ | :

7T?7TT7 77 ?t 77^5 ^ 7^717 f7^ 77 fT^tCT ^ 7T^T 
7^T %7 % 77 % 77l37Teft ^teTT | 1

?7J7 77 ^e7177-f75t7 ;

7^ f75T7 f^H^f 7T7T 771 | fa? 7T?y-ErTTT ^ f7?7t 7fa;-

Newton’s law of
resistance

Newton’s theory 

of lift
7
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5r*r sns it % ^rf % ^
^cTvr 11

3T-^t^?ftqV faffm :

irfcr^q- r^T^TZT fsT^ f^^TZT % f?| apt
oJTT'T^t^r qj, q2**’*
sqs^r: ^ f^r s^cTT i

STTfeqr 5?qT?r 5Tcm?aTcTT ;

^ qrr qfcrq^ tftx apt tfarfacr
q?Tt ^rr ar^^J qtfe ^ |t^r i

3T-f^JTt cTT^ :

^rc?r fsr^qrr ^^art cTT^ ^ ^tt

| i qsre^q- arq^q^-^: 5r%^? % ^mi^qi^t
?rff ttcft i

ST-^qjqt SURcTT :
c\

cTT^f qrr sq^^TT fsi?T^ ST^f arq^cpir-^ % SPTT^* 
qTcTt ^tcTT I

3T?TTn5q srerr^ :

qqT| fqriat ^ q^ ?r»Tt t^aff tt 
-FPTH tq" ^t^TT I

sryqifr st^t^ :
^■o inviscid flow

smR :
^o inviscid fluid

non>holonomlc
system

q» % q^R % ^q ^r

non-linear viscoe
lasticity

non-Newtonian
fluid

non-Newtonian
viscosity

non-vniform flow

non-viscous flow

non-viscous fluid

arfasjsfta smcT:

^TT SRTcT q^TTcT 5TTO *pt arfqwqtJT fe?TT Jf
^tcft | i JT^r^r % q^ srt^ qTrsqfflq? ^rr | arh st^tr 
% qrq sr^i^ arqsqflrqr itar | i

3* :
s?t srr qt 5> qs^ | fsrcnpr qfT^ «ftft $

normal shock

nozzle
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srTcrr sr? sttctt | arh zw
11

^sn:
'Tfr^fkr sr^rf afh ?f^:

^zrrsrf % foq h f^ir-^iit^, D srfa^Tfa^ a^T, 
k ?r^ 3?t cTT'fk gt,

Nusselt number

hD
n“=t

o

fcT4^ srsrRT :

^o oblique shock wave 

oblique shock wave ^4^ stettcT fTT’T :

oblique shock

^if sr^ra- a't*! ^ft r^4t 'rcis^fa^ % sr^r^-farwr
% OT fcT4^ ^>T ^Tcf) |> |

'Tq?q-Rr4^ srqra-:

one dimensional sr^ :
a^sr srar^ fsr^Jr ?ry4 srar^ f%4t ^55 %

|>ar | afk ^ q5t ferr if ^55^ aT 
srar^ % arf^^off *r af^qaa |>ar 1

flow

open channel flow faeja Sf^i^y :

f^4t faaa sr^ra ^ z? srari 1 
aa ^tai | sra % a^rf, ^a, ^a % arg^a-afrs^a =pt 
^aq^a- aar ^ arfa aar^-sraaa a?4qr ar t^p
aara ^ 1 faraV faaa aara % aarf f ® frV aa? 
aara |> aarar | srh fft aa? sraara 1
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P

qfe %?ft T* gT|T % f ^ 5?RRr 5ITq eft
qf^oirq ^f ?r«ft fesiraff Jf ^f^fTeT
^terr | i

qq :

eT^ aqr^ if f^?ft q>ir 5RT 3Tqqt qfeT %
sRif qf i f^qqt ^ fqq^ qi^r fq;?ft ^q-qf’q 
% q^r qrr ar^feeT faqr ^riq; eft qq? qq |tqt i

3?iq5T qs :

q^ qq qt qfq^-fqqq ( arqi^ 3Tq^ qiq q^ 3Tiqqq 3T>T 
qrq qq gqqq^ 3iqT I'tqi I ) afk ^y-fqqq ( arqf^ 
arterf^q? 3^qf %q^ qiq q^r q^q ftqt |) qq qmq 
q?Teft |t i

pascal’s law

path line

perfect gas

?qiqt eRq :

fqrqt q q^ q^q ariit qs^ qT stt^t-^t %
qfq^q ^ qftf qfTqqq q^t |Tqr i wf^- q^q % qiq 
qfqmq fqq?r qq % qi^ q^q qqqrqt ftqt | i

permanent wave

qRqsqqr*qqiq> :>a

qrqTFq qrq ( 60°F= 16°C ) q?: rr^qr ^Tffifeq? 
irfetroe ^ qrsqq % i qq^J % q^q^q-qf^;^
^ |tq?T qr^ qr^r ^rq qft qqqt % tfqq? qqr^-q^ i

permeability
coefficient

phase velocity snqsqi-qq :

fqrq't qtq % qrq qqit qr^r fq| qrr %q fqq^t qrq^qr 
qqT ^eft I I

pitot pressure qifffff qiq :

fqrqt qr^s qfqqq % ^ fq^ q^ q?r qrq i
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qifss ^ :

qq? f^qrr sr^tq fast Jr qfeiTtsr-
^ q?T Trrqq ^ % %q feqr ^t^tt | i ^ wft 
^ft |tcft I 5ft cTT^ Jf I afh f ̂  fwt qT
qftf zm ^rrR 5Rt I I

pitot tube

plane of flotation ?r?TcT?j :

5^ Jr f q fas qjr S'q-^S ST^T qf^? I
plastic viscosity greq ^qT^eri :

% srq^qor-srfasrsr ^ qrmq-qfir^
% sfcfT: qrr 3Tq^:qar-5T ^ ^Tqqj5J I 

qff^q^:

qtf^qrt qf 5tt?it fsr^Jr qqlr % qrfaqr ^qsrfff' q:r 
arsqqq | |

pneumatics

poise cqi3r :

qfaq? ^qiq^r qrr qqr qrqqr i qf qrt q%q?
yqiqcfT % sftcfT | fqq q^ 1 qi^T qfcT qq 
q>i arq^q^r q^r ^qr^ qT qqr^ % sqfqT qt q^ff % %q 
qrr sfqT 1 tstqtsr srfq ^qrq ^tqr | qq fq? q^f qq 
3T5yqTq 1 qsVqtST I

cqT3Tq I

q^ q?t qfqqr ^qrqqr q?r qrqqr: q^ ^q qqq qft qfqq? 
uqrqqr % q^rq^ §>qr | fqq q^ l ?qa:q qfq qq 
q?r arq^qq qfqq^r ^qi^ q^ qt q*5f % %q qrr arq-?: i 
q\?T qfq ^qtq ^tqr | ^rq fqr q^f q»r arq-qrq 1 qteT 

1 qf 10 censT % q^iq^ ftqr | ark ^qq?T qq>q 
^qqq: qqq Jf ftqr 11

poiseuille

poiseuille’s flow cqsm :

arq'q ^qrf qrJr qt^ qi?q % arsr % qqtqq fqrqt arqq^qq 
qq^ qrr arqftqqf qqr^ qr?q % ar^fqw qrq-qq^qi 
% qq^q itqr | i
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7a-To T0 ^Tiq-, T'a cTT'T

aft-?: Tc srirfcT-dsT fsrf| vn | i

c-T0

fttft 3TT?TcfT^TT '5T^T ^
5ft ZTf | :

Rabbock weir

formula

3.234 + 5.347 , 0.428 ^ j f ^3/2
32 /i-3

gr^f g 5rr^ ^ s^rsr
^fT| I, rf0 ^ ^ t, ^ h ^ % 3^-
sfsr % ’I'^r sf^rf 11

3TT^r^^ ^^TcTT '•

qi^q 3ft^ sr^r ?«n?ff %
cfto ^r 3fcfT ) ark qr^'T ^ armfr^J ^t arg'n^r i 
cn^q % sfsT cr^^r qqr^ ^ ^ jwq? %
spTT'q qfqqfcTcT |> ^rd> | i

relative roughness

factor

:reya
qf?T^ Vm^cTT qq ^ qT^q? I qf^
wqrqqr % q^i^T fftcTT | fqq vt. 1 qiq^ q% qq ^z 
spr arq^qt qq ^qi^- q-T qqi^ ^ qqtqq, qt qqf % qq 
qq afqT i qfq ^tcrT | ^rqf^ q^f q?T arqqrq l 

i qt? qiq^ ?jqqq 
^tqr 11

14.8816 <qT5T % qqiqT

Reynolds criterion ^q5^q fqq>q :
q^ fetq qq^T ^ ^ ^r qqr? qq ssr 
(arq?^; ?qftq arqqr qsr®q) %qq ^q?qq q^qr q^ 
fqqT qj^qr | i qqr^Rrrq fqfqt qr?q ^r 2000 ^ q?q
^q?qq q^qi qT ?q^tq qqi^ ffter | afk ?5qqq 3000 

^r^q q^qr q^ qqi^ q^®q I >

Reynolds equation ^qerq qqtq^q :
^fqqq ?3tqq qqt^^q q^T fqRf^feq ^q :
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pa3f=i(fe-p« > + -i(^-p») +
( £*2 — PMW )

p cTC?r I 

pxx, Pxy 3T>T fixz 3?>T STqr^tTW-srRr^ I I

T^fT fJTcrsr : 

fw I :
aNrrf / fq^r r ^i?fV f^?ft tt ^

% srerf ^fti?
k l vP/r^ ^cfT I 5T|f k, p 3T>T q | I p 1
% |>rfr i sftT q 2 % ^RT^T |>cTT | I

TJT^fT ^??Q[T :

^ f%*TT|tJT ^T 3ft f^^TJff % 3Tf^^r?TcT
*&$[ ^ JI^’Tof ^tcT> I cTT^T % Sr^Tf Sr%¥7 ST^r
W % fifJTWW Tf szrffcrr % si^rr^ ^pt sr^g sqr* |>tt 11 

*f5*TT ;>
= zxv x ctt^ w x ^ srfar^r^ftr^ gy^Tf

srcft^ NRe I afk !*t 

I

^ -pu2, - pjty 3TTf? ^ m
srfcre^ sr^ % %ir ir ^-^rs %

C>^t i i

srfaafvy sif35fT :

STfa^T p3T?T% cfto 'TT^'TT 7T ^T^T

STfcT^T % ^5^ |1% | I

srk zv | arki V

Reynolds law

Reynolds number

%5fT fl^TT ( Dav ) Wt

Reynolds stress

Reynolds stress 

tensor

ft :rhe
1. *Tfa^ cTT^cTT °FT ^ *rm sft ^ cR5y #
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| i
2. ^fcr^ cr^T ^ ^r ^ p

Trfcf^ cT^^crr % srcisre C^rr | f^r^V p^rf^ 

SZTT’TcTT 1 #€t | I

Richardson number :
^|.?crft ^r sr^ % 3ts?t2t?t ^ sr^^fi
5TT^ ^T^ft q^7 f^’TT^t’T mm \ %m\ NRi%\

p?? x Eggr
cTT^ ^?c? x ^?tt q-?: ^•q-qf^q'is2^’sqr =

Riemann equations •
?fq1p mvi ^ sqf? crt*ff ^
f5rq% srpR 7:1^ o- +u Wc*r^ f?5TT ^ c+y 
% | stV?: TTfsFr o- —v ferr ^ ?i^r
c—v % 11 v i 3^^ » ??c?

p ??r ?t? P ^t q^ j*( ^ )2 dp 11

TT^T?) ?n3?T :Rossby number
^0RT?fte cTT^J % q?T^ % Pc?t? ??r afa ^frarif^q

^ 5?tR?55 qq fqqT^t? ar^qi? rqz=3
fL

fqrqi mm %,^u grfsnjjsrfaq? %?, / 
sfh L qq? arf^arf^ ^?il I i

Rossby parameter TTfr^t •
pqt ^ qt^Tf % WV* qftfT3Tff^ ^T ^Rpt 
fq^^oi I ^T^qt q? ^ft ^ ^T?T | i

tthst q?i^ :
pqr? qq qq? q^R qq qqi| fqqq f?^?r % 

f^qf qT qrqqrq ^tt | arK f^q^f fq^r 

S©TT % ^qff gm q?T?^r?qq ft?T | i q?rf 

fqi? m? # ?Tq?t mm q-?: 5tcrT 11

Rossby regime
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Rossby parameter. 

q-oifO :

cTT^y sitRcrr q'T'T^ ^ q°p fqfsr %
ft* % *«TR ^ I 3T>T ^T|<t ^ 3T^T
=qr?r ?t q-?: sfarct t?rq q^ ^r sqiwJT Jrrqr 
^rrcTT | i

Rossby term

rotating-cylinder

method

rotating Reynolds goRt q^qr I

number spfaqfa 9qiq #■ qqpqrqlr, fq^q ^q % fepqt 
arr^q? jtti % f^nq srrt q qq^: qq^qraff q
q^rR qi^t qqr fqqrftq q«qi :

ant^r^qq sgiq x qt^rq? q?>ftq tq 
it qto qqiqqT

^fqt ^;q?qq q^qr =

qq! qqj^ :

^qr qqrf f^q^r qm arqt arsT % fqq ^qt | i 'wq; 
q^?5-^q qq ^ ^q q^t |>qr i ?q q^ff qfq qt qr^t | i

q«rf qfq:
•V

ta rotational flow

rotational flow

rotational motion

S

scale effect qiqqt qqtq :

fqq % 3nq?R q qf^qqq fqrq fqqr fqq qft qiq q?qt & 
fqq ^ qift aft?: q?:qr-qq[^ q?: qft qi??r qqrq I 
gtq qqqt qqtqf ^ ?q qqrq qrr q|cq | i

trq. qt. tr^q. irq;. :

"Sinqt qqfqq? ^ts q^q?:’, % ausrrsR; qq qqr^ q?r ^ 
qtqq) qft fqft5? qjqqr qyq aft-?; qiq q-?; q-?f if ^f^- 
fqqj qq qq qqr| |tqr | i

qqq

sebf



I
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far * :
( fafrc % anirr^T ); fa spn^
itt^^ q-> fafece ^tit 3t>t <tt «nr Jf srf^r 
T??z fa ^r sr^if |tcrr | i

ST3T^ :

5t?r 'rf^qTaff % 3tt?t qr^r % ^ sm 5Tf?r^
^ cR^r 5r^T^ fq-^ sr^if ^r tt arEjn^r^ ht?tt 
'jTT ?T^r I I

crafa jftcrr ?31% I

3Tg?y f^Oi ;
frtft 33 ^s-cTfrr^ rrrq^ ^ f^fg fa fa fatfi 

ar^r^r argfr^r ar^^r^y 553 % r?«T5T 33 
4\ sniffs arl^ ?m ?rra 11

scfm

secondary flow

sessile bubble

method

sessile drop method f^| :

^<5-3313 mfa spt q^r f^fET fasFf 3X3-^ 3X f^Trirr- 
3X3J *r x*it ^ iifa 3fa\ 33 3%XJi Ssq'fnfT 
itnt ^rcfr | i ^ opr arr^TT afh q^-
cT?rr^ ??T^rr f^r ^icrr | i

shear thickening arq^qor :
33>X sftstc^TT^lT fa ^pt
gjiR^TTfsrJT^V 9JTRcrr 3 arq^qnr-srfcr^y % ^r^ni 
3 fa ifa 11

shear thiiuing arq^T^r :

qfcftiR zftx 33% $3 ar?^^ 3X*tt ^qrffcIT Jf
fa33b 9qr?irrr % arq^q^-srfasRr % qyrT«q qrift

3TTcft | I

sheav viscosity 

function
srq^qor ^HfTt ^3 \

3ffJT3fftq 3X3 % ^RcTPTTqta 331% 3% ffT^fq^T 3!X% 
^I^TI 3i33 qft cR^T %q-5rqaTcrT ai't?: aiq^qw-qfcrw 
% q?f IT 3Tf«r5JT^; %) \



I
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sheet cavitation q^cT sfteTJT:

ffaff % ^ qr^rr qq? st^pr

5>?r qfr?ftrrr it. f ark ^ ^ ^ t%% | srsr
fqqt’iT ^ qr^ft 3r<?fT^fcr?r | i

shook wavs srsmT cf^q:

fqyqt qrsqq ^f sqfq-qq 5Ft st^tt arfijqr %q ^ qfaqrq 
fqy ?rt srfqq qq^q qtq i q^q ^f qqsfr, qt^ 
qfqfqq qt^rf q^q qcqvr ftcft | faq^f qisqq qrr 
%q, qiq ark qq?q qqr^q qfrqfqq ^ 11

arfqqq qqi^ :

1. fqfqq qqr| ^ fq| f^rq^T q^^T qqt fcsiTafir ^ 
qqr qqrq ^q ^ qqrf^q |>q>T fn^qr | i

2. fgrfqq qqrf Jr qf qq^ ^r fqqqjV qqV qtfsnp fqqraff 
Jr qT^J qqr qqyq ^q ^ q^if^q $*pt qq3 fqrqr | i

^qk?qT qqq :
fqyqV s>q qkqtqr % zkt ^ q^ qiJr q-^ g-Rr qfrqtqr

qT arq^qor-qfqq^To ^ ^ T0 = /A( = 0

^ fqqr srrqr |, h- ztv ^qrqqi, y qftqtqr ^ 

srfqwq fqqr Jr qrqt qf zt\ sfk o qfrqtqT ^ qqtqT 
fqwr Jr qq q^qr 11

sink-flow

skin friction

slender body theory fr*T fqq fq^tq :

5^ srqqrq qi$r ^ qq% fq^f qi q ^tqrq q|^ qrJr 

q'qteq aroqrq qqw % qqrf qvr fq^fq i

qqf qqi^ :

f^q'V q«qT^ % ^T qq % qqr^ ^ q^ feqfq fqqJf qq 

q?r qrsq-gq; qq qqm sqrq % I qfqqq ark 65 qfqqq 

% qto ?>qr I I ^q ftqfq ^ qqrq qfr qVqiT % fqEFS q?V 

qq qrq Jr qqq %q qcq^r jtqr | fqq% q?Rq ^ q<ff 
qqr^ qr^|| i

slip flow
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SHTT 51^1^ :

^ ^Tf ST^T^ ST^ftlT ?T ST^T^ ^

ctt^ % ^jt 7«ff 'tt | ark Op?ft ^ f^JT^r

fa?! 'tt qr eft arere T|en | jtt sipt %

faJTfaeT *t ^eTT | I 

ETRT ^ :
eTT^f SPTTf Jf ^ ?T?ft f^^t faffft ?f^5T
^ ^ |tqR srfa ^T^t ^TRT-^Taff ^ arfaeT ^teft | I

srart^faq; ST^ :

crsj qqr^ fa? smT^-%*T ctt^t ^ ^fa % ft 
qrq- |t *

ar^fa^ th?? :

ct^^j % mftar ^ ftq aft ^ft ctt^t ft sqfa % ft*r ft 

q??r |t i

q^is^faq? qiqqfa^t:o

tRiegfaqr ^ieff % ft^ft ft ^T^qfa^t q?r arszm^ i 

qTTK^f?rqr :

ftqr el^a? faTflft fa^ % ^TlftaT eTT?T q>T ftq eT^aJ ft 
Eqfa % ftq ft arfaq? it aftT far?[ft q^TTeT eT^ft filZ % y*S 
ft ^ iteft | I

qB3 ^ftiT :
c

qift'JT q?T ft9T aft ^qfa:??rT % ^rut itm | i 

qcs :
c

faiftt 2*5 % qfa ^q?q? aT^qjar q?t 375ft 1
353lf ^S-cRfST ft arfaqr itftt I I

STfteTcTrTI qc*3 :

fa?ftt eR^T % ft^T ^ 2*3 fafq% STR-TIT efT^-ft^T ft 

Sf^teTeq iteTT | I fa?ftt eR?a % H[ftST qfa?TT?T fa? % 3T^- 

3f5y ft snq: qqTR % 2s5 | I

stream line flow

stream tube

subsonic flow

subsonic speed

supersonic aerody

namics

supersonic flow

surface drag

surface energy

surface of discont

inuity
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qr^ 3FT ^TcTT | I %% PT^fcT eflT-
^r^tqr fjRfcr j i ?t^ *r 71^: q?> wTg*recT
qfr zw ^TTqr sficri | 1

r?m?r:
TT^T % fe? & sf^ % ^T :
zs qn Op^ft ^ fe? &
%n ^tt 3ft f^Tmi^^rr it ^ q?V
% ^ tPT fjT^g ?r Ptt^t fan fq^ % fe? ^ qf^ 
it srrccf q^nr 1

Torricelli’s law of
efflux

*rqw SR :c\

^o dynamics pressure
total pressure

H«{«T ^ffR^rTT :

^fq^rcTT qrr qfwTq wft 9ufq?r ii 1 
^sqfsr-?: ^fq^cfT ^r fm | fsmJr ^Pr^r qrr 

^sgrtsrT f^qr 31MT I «

qi^tlT ^55 I

sniffer ^ ^ q^ ai^T g:rq:T ^iriqi qqi ^ :
zt% ^-q % qq q?r qqT^qrqt | 1

H^qqicqsp qqi^ :

qg qqr| fsTq^r ^qrq-qrqq^r xq^q qfqq^ % qft- 
qrw 3?qqq qW* |1% | I q| ?cl<tq qqr| ^ q^sq qqf^
% qtq qq qn-pq^-qqTi ^tqr | 1

STTsqfqqr qqi^ :
qrtf qqr^ fqqqjr %q sqfq-%q % aicqq fqq?3 |t 3^7 3ft 
arq^qfqq? ^ qqfSqfqq? qqr q^TSqfq^ ^ ^qEqrqq? qqr| q 
qq?yqT ^fqr $ 1 faq qqr| qfr qm-q'^q? 0.6 ?r > 
1.2 % qtq ^ qqqqV | qq qiq: STTSqfqq? qqTf 
^ I I
3fisqfq4> ^T?5 :

anq-qrq % q-^ % qr^ fq?qt fqq qft q^ ^rq fsrq?!

total vorticity

tractional force

transitional flow

transonic flow

transonic speed
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fre 7T sr^T| sft =q-T?r f ^ T* | sfVT
TT 'TTrs^fTT^r I

ststssi 5T^T^ :

^ st^t^ fsr^ ?«TTr?T^ ^ sfh ^ arf^af^ 
stIt ?r ^ ^ 11

5T^5H srq^qor :
o

fqf^ft ^5r ^f ^ arq^qw qf^r^j sft q^sq qqr^ % q?R"T 
^r^TT I I

fgfsm qqi^:
qqr^ fqqq qqi^ sqm sqs^f ^r ftsr t 

3Tk qqqsf ^ arfq^q fesr ^r ^ qqTf q^f star i 
?q sqfsT qqwf *r qqr^ qq? ^q ^ 11

turbulent flow

turbulent shear
force

two-dimensional

U

uniqueness theorem arfscftimT-q^q :

sq ^ arqqrtq s^ff qfa ssst fq^qf^ftrs qW «p> 
arfecftqqi-qqq q?^ |: ( i ) ftqT qs qkRf ^
^sq: qf^q^ qq ^ ar^q^q s^iff qfq ssqq | * 
( 2 ) qs qtqiTlf ?T qf^q?: qq sq^tq ar^nf qfq 
qc^r^y qqicq ft qrqqt qfq qf^stsTaff lr Tq^m ir sr 
fqqr ^n^r I ( 3 ) qfq stfqq sq qt qkstqTaft % fqsrffTS 
^q ff q> ?q ^t qt qm qft qqqrfq ar^rf qfq q^t 
f> qqjqt i

qftqqf qqi^ :
q^ ST^-qqTf fqq3 qqr^ % ^S-qqf ^ ssq % STS 
qfrqqq ftsi | i

qfqqq'f qiq^qj qqr^ :

q^ q7:^-qqi| fqs^r q> qr q> s srfqqr qrassTaff ( qq-qq, 
qq-qq aTifq ) % anqqq q^qrqt ir qqif % ^Tiq fqq^s

unsteady flow

unsteady-state
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sfori | ^rq-, ziz ar^^r ?r^?r Jf
T| 'Tfofa'f % ^tcTT 11

unwin coefficients :

% st^^i ^ k, p srh q i
ko Reynold’s law

y

variable flow sren?? :

^ %*r ^ srk mv % qf^-
T^TT I \

velocity coefficient ^ii-sm^cfT :

st^t^ spV syffsnp fs^r ^ ^
i

velocity head #»T ?fl^ :
WV 5R55 'Pt sr^T^-^r^ % 3T^ % 15^
qjT sr^q-m i qfe si% qq?q7 ari^ciq' qft 353ff %

flrsT 'jfrq eft n^Ter 3T«r-sft<f ??r ^-yrt^ %
|teTT | I

velocity potential gn f^vr^ :

rq??ft cTTvr 5r^r^ & srf^ f^r^r ?TT?r %
%»T % WWH ^tcTT | I

$*r qfT^r^qri:

sr^if *£t ferr Jf ^ft % qw^r % ^q if eT?:5y qqr^ 
qft qrr arrira i

qsjTT ?fqjtg :

gq qr^q % 5rr% 5q-q?jTT % ^5-
%*** qfT^ ?Hq^ sfnm; ^terr ^tctt | aftr q>fi

velocity profile

vena contracta
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ftai | ^ rrrq, swzr Jf
qftJTrfa'f % |>TT I I

Unwin coefficients :
^Te^T-fazm % 513^5 cTT% f?«Rf^ k, p Sfk q I 
%o Reynold’s law

y

variable flow 5R 5T3T5 :

sr^Tf fsra^ ^ ?«rr?r srk ?nr*T % ^rr^r 'rf?:-
llcTT T^TT I l

velocity coefficient ^q-a^oicTT :

sr^Tf spt syffsT*? f^rr Jf ffV % ?rr«T %ir qft^?r-
*T i

velocity head

ftrnV *pT smti-nr^ % nn sfij. pen-mn % 33^ 
sr^qin 1 ufc Rfcr it^v armnn nfa^r ^

nin fanr 5rrq efr nnn srn-sfti fn in-nti %
nrRT ftai | 1

velocity potential ^n :

M srnr^ Jr arf^n q^rn f^rn^r ?r?t %
%n % ERTSTT ^tcTT I I 

in qf^feqiT:

nnr^ 55tf5pp fn^rr Jr pV % qwn % ^n Jr nnif 
q?t nr?y q7T i

steitt n^tn :
n% gq qrn % fqrnt Ijn ^ firq^ nr% sn-srtnT % 
sren nfr^ 5>nw snrw; qrn ^rinr | stVt it? t

velocity profile

vena contracta
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arr^t ^ ^rcTr 11 %% ?«n?r
tor 11

WH srcUT5F«I :
?TT^r fTO^f 9JTTH- SIcJTT^TOT *f?T ^ ^1 | 1

WT SclTT?«lfTT '•
^ i$r ^T gw ST?T ^ 9JTTJT % WTW-WTW 
cTTr^fw^) g'WT TOTTSWcTT 5r?f9T5r VTcTF | I T^f,
qTwlJT'?: ^«n 'TirwwT % wtw 'T^rwf % s^r- 
5TW 11

WTfTcTT *♦

fotfl cT^W ^ ST^Ttwl % % ^?TTW 3SW? ^T
^ 3fk sTfcT^f % wfTO 5> WT^ 3JT wlfcT^ gwarw 1 

Sim: ^r W5? ^T TO>II f?T^^£5T WTTOT % ^

1>sTT | I

^o absolute viscosity

viscoelastic fluid

viscoelasticity

viscosity

viscosity curve S^TTOT ^ :
3% sTi^ra wt fefft ^ TO'fa 'rtw vt 9irr»mr vt 
cIT7 ^ trf; qS55Fr % ^ ^wfcTT | I

viscous dissipation vmTOT am : 
function % wRTTwta qw f?wmt

vjttjt cttw % srfa ^ ^tf^nF
% 35KTTT Jr ^TOTTW 5T STTWI | \

viscous flow mm smi^ : 
mm ?rs5 m sr^r^ i

mm crw :
^ cR^y fTO^ 9JiT^rT ^r?ft |t ^ w*
srw f^y «rw-^w ww ^ wmi i

mmw :
fap^ft <RW 5T^T| Jt 5^11^1 Jf 35TW ^ ^TWT W5y Wt SfcT 
q^j^r ari^cT’T w^mT jtRt smwT'T ir^ mtn wmi | •

viscous fluid

viscous force
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volume flow rate

srfcT fcqr |q qcs ^ ^ qr?r
STTqcT^ I

Vonmises tranfor- ^'tfrtT'JI :

qrr q^v s^rq^V^or fq-^. ^rfftssr 
^f’sqr ^ ?fqq :

•*

mation

to =2+( a1lz )4-^2/22) +

^rfq?y :

1. qMT Efltf qqif i ^qr^T^rq, srqqr q?tf 
3T?q qfq I

2. q'qxT 9rt ^araff qi^rr qrtf qqrf,
3tqqr I

3. *qfq55 qfeqtr I 

qo vortex tube

q?q fqf&I :

anquf qr^qfq^ Jr q^xii qi^t qqj q9%fqqr fqfk 
r^rq^r arsqqq qft qTgqfqq? arifrfq qf^^fq^r
q?t qteTf qft qt srrcft 11

fqrqt ^rfq^ ^ q%f?qq ^fqqqT ^tqr 1

qqrf % q?tf fqf w €fql qf ^qw
^qr ^fqqqr q?t fqqr ^ |t 1

^rq?5 qt7q :

q^ farq^r q%r?qq qrt q^7 q'qq
qqr 1

vqfqvt 5T^-rqqi3Tq :

feqV fq^ qq ^ ^tqR qr^r qqr| q fqq % q^ 
q?t qrqr ^f qqq-qqq q^ q?r qqq ^ 5rrqr

+ (««/^) |tqt| 1

vortex

vortex distribution

method

vortex filament

vortex line

vortex ring

vortex shedding

I
10



74 vorvor

Tf^^T^r fairfaiff, qr^q- i&i snf? ^
left 11

^fae7 q^eT ;

^ ^ faq% sttt*qR %q ^ siweq ^t, ^qr 
cTTeT % ^ ^ ?eR % ^4^ ^ ^tcTT | I ^5

qft '^fq^r ergsrlf ?t qqr |3rr qr^r qr | i

^fq^y qxq :

1. ■srfr^f qrt qfrR ^ft f^qt fqq q^ q^q-qqrf % 
^iT’q qlls qft faqfaq |t ^rqt | i

2. |o Karman vortex street

vortex sheet

vottex street

qt%5FT :

qqr| q faqt qq qqq qq? ?r |t^^ qr^t ^fq^ 
Igrqt ?r qqr qfeqtiq?TT \ ^ qqq qsF arfq ^q 
tftqi | qq ^ '$rfq« q^ qr^q ^tqr | i

^fq^qi :

fqrqt qT^5 qqr^ % feq q^ qfq?! qt qqT^q % qtq % 
qrrqT ^tqr | i q^ qqr^ % fqq qft qqr qrq 11

vorticity equation ^rfq<55qT qqlqR'q :

q^q qtfq^t q^i trq? eq'tqr^q q> qqr ^sqttTT qq % 
qjTt qR qr'ift qrt qfq q ^tfqq qfrqq^q ^t fq^fqq 
qRqr | :

~ ( s+/) = - (s+/) *\c
q|? ( s +/ ) fqqqsT ^fqqqi q>T %<! q?r

&trqq 5i^q#?q | i

vorticity transport ■srfqwT qf^q^q qlR^qq? :

q^ser qqT qfqqr^ ^ qqfqq tr^ qf?:^qqr : q5T®q 
qq^ qfqqif if qrq % ^qrqqqf % ^q^q^q qlq qRsft 
q^t Tfqr, ^fqqqr qrsft x%€\ t i

vortex tube

vorticity

hypothesis
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W

nfa TT % 5T^t^ ^tar i I
^ srccifT :
fclft ?TRT V! f^cT fa % ^ ^vT

STST^ST sr=iTf I

^fR :

5r5f 3^ 3T2T3I ’T'FT ^FT 5T^T| dT ’J^S %

|taT | eft ^T'T^ % ^c'Tvr ^'f'IT I : fofft

qr?q- % ST^Tf % WW ^X\ <1*5 'T’C ^ I

5T5jmTfT :

qri'T ^ri^r % Mzx 3R n |f «ft tt^'t

TT 5T3T?5 % IT^^q- 3T?T^T ST^T^ ZT % Tf^^cT^

^ % ^T^°T I 1

cRiT :

foift ^tsitit *r xi^fa ^ ^T^r fa 
% $fa ^r JlfcT 3TR^f nfeT ( s'}^ ^TfeT ) fteft | 
fa fexft ^ ST^T ^ ^smr % ^ ^°T ^T faw*

HPT 3TTWrff |tcTT | I eTC^T ^ ^
Hp^T cT> ST'T^ JTS^T ?«n?T 'R $ ^ WW*i ^
| fp:^ 353iT f^r^ft fearer # ^^r^rrafccr tfcft | i 

^TqT'JTP-T : cTT^TR ^ ST^H *T 'JST ^T
zfa % tpJX^ fa w nft 3Rdr
T^eTT ^ I 

STT^T fa ■

^o phase velocity

cRir srfcTTtsr :
n % ^3 n 7ifcTiTT?r fa R vfa ^ srf^fter

HPT ^ fa sft Pf n ^3 R cTT^ PtitW 3 «TT^r 

^jlf-STET % ^cq-vT ^tcTT | I

wake

wake flow

wall friction

water trammer

wave

wave velocity

wave resistance
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w ^r-i

^3 FT^r^, cTTiff 3^7 ftjrfa % 2<Wim ^ ST^rTi 
^ ^ f^T^fT sft clt»T %JT 3T2T^T cT^^J %»T
% afk sTf^TSTr'Ji^ vzni % goraqssr
5P> cT^TT^ £ STTJT 'TT 5TTccf TOT | I 

TOT-2

TT^ r^TTT^?T TOT W\ ?T^?TT-1 % % «rTT^,'C

$€) I i

s^ ^ 3T9m: f^Tirr^ r^?ft fq^ % ^ q| ?q5T
qrtOT 3ft 0° 3T>r 90° % ^ ft I

f^feq^TT f M ^ :

fqT?ft qT^q ?TO tT ft -7| jq qqif-ct^ ^ q-q^T % qjR^ 
3?qw 5ftq fTfq % qf^qj^q q?t qqr fqfk i

weber number—1

weber number-2

welting angle

williams-hazen

formula

Y

qTT*rq srRrqw :

fqqq %^zn q^Tf ^qw ^ sr^q fq^^nr
srfaqiq i

yield stress



^ m ^ mm
1?T^^-^5rT^-f^^r?Tcfr

anjcri?^ 5To «r^oi^rtt fcT^rft 35.00

2. cTT?5

ar^T^f? 5io ^qr^T?cT 'Trt'ir

3 m^Tjj f^cT»Tfcr^t; ^rgep—^rcB-f^r^m,
arpr?^ sio srr^af^ftT: 3^

4. fq^ % qfr^ipJT;
arq# ¥T0 ^rqui^nTT RTqR'V qq <?To Tqrqrtcl qtiq

5. ^qfbrqr TflTTO —st>0 Tr^q^Rr «rrq;,
ar^qrqq? sfo q>^g-q?TTq sftqr^crq

6. («fyo qq® qflo eto ) ^ I a^T II

ST^o ^fo qqqcf f^9I>T ^ qq ^fo «rqor^qTT fcT^lft

7. ( qt© q^o q^o ?fto ) in ark IV

3130 STfTqfl f^T yer qq ^I0 ^qnr^qiT Rrqr^V

8. qq ^^1^^ % f^IcT;

42.25

3 7.00

27.00

17.50

10.00

12.50

^m—zio q^rfcrq ct^t ftnrrR 30.00

9. ^-^rnr qfaTrcr-37m
Ho qkq 13.50

10. ^9T

22.00ho srrws

11. qrnq ^ifrw qfwqr ^
Ho STtemm HHR 18.00


