GOVERNMENT POLYTECHNIC, DHENKANAL

LECTURE NOTES

ON
ELEMENT OF MECHANICAL ENGINEERING

3"9SEMESTER ELECTRICAL ENGINNERING

PREPARED BY

MANASWINI KAR



- weod, con lbe £Tons

f

e

| ot THERMODYNAMICS

| pebirodion - ]
] T4 (s the combuedon of two weorcd CWDT%’WLC{I,)
' (obich meenns  Theftto — H-eo\t Oﬂﬂc«m&s'ﬁ Motdon.

| HEAT *-

|
tecd €S the torced Oxt eﬂertga colhteh s &Mw
tcom ONE oedivm 40 cnothert medim o coruld of

éme@rCOCbUrCe WCQ roel’I/J@Qﬁ Sd%f’ﬁma/ Hwe -

6 tbcee dittecent waefs
' ie = 1) Conduction ) Coaveetion 3)Redicdron

Cor\ducﬁor\‘
| Goneet s
3 The brccmx#m o lrvec*xt W(@L\ solid s Igown 2 Conducéwn

Convackont:
e btamkterc of heod, /dnrwc)aln Hued c‘s Known S C,om/ecﬁon

R@:O\ﬁ?i
eodiodon €s On elecﬂ;oomgmeﬁc LooVe Pkenomena« 126

wwd« eney con e treansberced %’w‘)@l" m})oroenf
suostonce o Hhroygh VOCoU-

Hecd, ¢S oe;ooUd roe/PrO%&m@éd ba the 3&7‘“’0‘% &.
The ondd of bect & exproessed < TouteCT) [kilo Jeule
gdo,fpm s He d)e#mc{:e OUTECA H\rcouah bCh, H\ercmodé/m
peocess (5 fouing Pﬁa@e :




B S —

=

(A)

®

o

Serem:

Worck:: ]
otk s d@fi{ﬂ@d o the prcoduc;( 0% e hmcg ond He
deatonce Mmove on e dirceckon o.#? f:orcoe
Mobheeeidicolly ) weorckdone Cu) = Fxaw

wheroe F = FocCl
%= D3 tonce moved /(Dc}aplacemenﬁ

The unct O}’ Wortkdone (s NM (,Newfon Meferc).
FIRST LAW OF THERMODYNAMICS -
TMas 0 atoded oy bollows -

ecpradlon ol b o R ol SYSEUI
undechoed o Hhercomodgnoimee Cdcﬂe , the net |veok brccwsqf% ;[;
¢s equal fo Hve netroorck {;rcansﬁigc Tn othercuoocds TTe 0(70'-‘
Cnﬁeﬁrcoﬂ ot heod ﬁrwf\&heft s ecv)oﬂ o Hre C&-jclxc Enbearccl :;
(oorck_ treonsporc”
Motemodecolly ,  §s8 = s
whercte @ = cchZc Cﬂkeﬁrc&[ |
§o.= Tnkinike spll element of heed
d&)= ’th‘nélye ool element ok LO0rTK_
e SATGIEE OO nettherc loe croeaded norc be d@o‘bcoququ
i con e treonsterced from one forero to another.”
Accow}@ebo this Lowo . Cwhen O edsbem undeﬂ:gog,{
o change of stode, the by

tokey ploce. e nel engrey 0}
Sdsf:em ondl & Kkpown 0y Storced enecgy o fotal. enery

Mo{:lmem&%cboﬁ% » J6.- do =dE



O \‘7m

| CLASSTFICATION /TYPES OF SYSTEM -

—|, 480 ¢a Hcee %Pe N cLosed Sds&’m
2) Ope/ 3yste
371&50@0&(“ SJSD%'QM

1)l Closed %g{ﬁgﬂ/%
—)| Hesce tlve e2025 ¢S

érd@n CJ P!LC«CJQ .

o 4oy nofovt
Jaldetl 2o

cﬂ En@({fﬁ O()f.'
E ene TP

0
Open Sgstem .-
—)| Rerce looth CNCAS omd\er@tgm Tercm*m s &«qu@ pﬁac& o
N oivercwored Both S ond enerciy  Cov creoss Hhe

‘E?oued cnd e onercoy s Wl@c 03

)

bomdwcd.
Moss oG S ™Mess 0ol
,%{)b&“) 7€nercd)y ovt
’ e fe
3Y Taoleded Syste.- |
g T G annoﬁ CrTosS e loourvdom(y orc

—) Herce Roth &S GNd @exc&j
oy obhercworedd both oSS & en

Porctect 908 - L
i PechtQCJQ e | Tdeok 03 0 be Jefined m asl:o@e%o

aobatonc , Whos evaporcaﬁon *«wm ots .@clycd atlote ::3@(};
Compbeée. crd ck obeys ol the ged Lowds pndert odd Conowson

o} tenpercaburce & Preesturce.
LS OF PERFECT GAS™-
“meﬁ\av&wrt Ok N Pe;olza
Boyle's feud

Chercle’s {ow

Goy - Lossac fowd

£ gos ¢ countained by He o Lhoryg

CISIeN)



Boyle's Loy
= Thas LCuw o %?ortmolafed lod Q,oloemﬁ ’oot}fﬁ cn 1662

obs stodey e Olbsolute  proessuTe of o geven 035 okog.
pe;c%d e \Vorcaed ame@ﬂa Lo s volvme , wiven e

Q)

%f’mpemoﬁwoe cemoeny constont.” i
—)| Modvernod CCCAK% po(_\‘7 £

4 TThe coroe US@EJL }?Om Ok odoove ecvjof:cbn ¢S
P, =PoVa= PaVae e o et

2.3 wepersy 10 ditpercent el Ok (ona

@)Choute's Lowo -
= T leww w0 forenuloded kﬁ Feench oan Joequos 1
AC Charcbes ¢n 1T87. This lowo sfobes Hhat “The Vo of 0
Qeven OIS ob ¢ PPEWa% NouTLe dlrcecud to s tem!:etw
(ohen the closolute proesuroe rTemouns condfent
—) Mediveonodecollyy VouT

5C

O C
N EB0 e A e e 5 Cogataint
e ey

—)| Lmerve thee Sothir h2.3 reetercs fo
(3) Goy ~Lwseac L0u0 - ‘ :
e deas, sheles STe chesfute preesiree of o gien ovss.
o o p%#eci fou Vouces direckly 4o its olsolote kap.
tohen Hve volume rcempeny  constent.” i

w Mgﬂvemcﬁcc«ll% PolT




enercol s equodion
when Hhe boyle’s [wo and Cheuele’s Lows' e Combing
toaeﬂ«feﬂ:, i:i«ved %e&»e Hve aenefm[ aag eobua;éwn
Accorcd»:ﬂod to boij s Lowd
Pdlv ( toberce T = Costent )
e ()
OfrT \;g(P

/\cwrcdma £o Chaurcle’s Lowo

NAT (tomesce P 2Consbont ) — ~-- (2)

/ //’

combenéna looth ecv 1) cnd

VoLl

0T
PV =T
O PN =0

e

. A Sl Ralo ORsVeNE S el
tﬂ&M&] €CL (&) — %z ".?g =

therce the aptheaey [ 9)q2 reetecs 1o dali#enmt set OL;

condifion.



Q) A Gos oocupies &5 0 volme of 0.1 mefercCube ot o

bempercodore of 0% ond 0w preassuTe of 15 ltue. Fng
el %:empema%x)roe ot goo of b & Compreesed c«tapw
o% 1.5 ko w0 OCCUPCes volume O,k 0.04m3. k|

At Gleven Py = 1-5Tlocuc
po\f—7’€‘baft
Vi 2013
Va = 0043
A 2N
TL:'_)
Accomd)x% +0 %@emd qa Lon
PP | |
Tl Tl
:} 1.5%0:\ _TSX00Y4
ek

A Ty (1-5%0)) = 20% 7.5 X0.04
= T -57X0-04%20

b 15 X0, =\ [re 4ot

&) Deberconcne  the bhol tempercoduce oF cioey when Qm3

O G038 Ot Blotue 5 heoted oy kegping the
The }%\&L volutme o 6m3,

A':—/\—&-' Gicven P 268lecut '
jy \h :"_Qm3 ‘ : /
Va_26m3 ,
o 9
Accorcdend) to logyle’s Lewo
PV =PV
¥
LG ﬂ?ce |




\ m+ 7 l N n \

(.,7 A (‘/E’)’"C{,(LO Cvjoﬂl‘t% O% GLlge (NS Cooff,d O{, o} CO%fCu’){

| f proezﬂ)me %ﬂ:@«) 300K _to REOK 61’ the. Cﬂe[ﬁl\a( Vofume oﬁ e
| W OGS eR, Eond bd Howo cuck the volome cocll dismiss.

| B =
Aot Geven T =300k

| | L= Q%OK

| | V=016

| Va=?

Accorc dma to Chowele’s Lowd

Yl 2! T
il T o

O &
300 " 280

= ONSE i RN D)
/

( M 903 od, Cx /:empertoﬁ)me o}i 333°C cd 90 beur, 08 o volume
o}’ 0.06m3. Tk ¢ efxpaﬂded fo o vplume o} 0S54, Detercmene
Hve. %\ﬂaﬂ pro@s&urce o# the caod_g ; {JZ ﬁ\,@ {;gm,o; o{: tHe Qa& af;éar(,
ew@on s 016

@—@Cv@ﬂ T 2eske

, TLZ 300C

NiL 20106

\VioG= 0-51-1 <
P12 20 laut
| P
| According fo generced goa equokcen
E‘_\ﬁ, 2 M i
T jlon |
’:? 20X0.06 _ Pyxet

30

333
=) 30 (20 %0.06) = O-54Pyx333
= 30 x1-2 = 179-3P,
jv = 36 = 1719%2P2

2 B - 36 =1 b2 off
17989 =0 L e




SPECTFIC, HERT -

The speclﬁc, heod OkO\ subsfonee cs d’ef:(\ﬂed % i
ocnount. of heod roecutmed bo reonse Hhe @mmﬁm_‘
|

ok(‘» onth 00y ok sObstonce [, adla |
1t ¢s of 4wo hd?% ) %pecc}('z; ook o}’ 903 ot conskunt 3 a}

Y

@) Speol&}: heal of i ol consfuof
o

e -

TE ¢a defined on the amount ot oo
the eop of o onif moss oF goyEhrough 17, Wh? |
heodod of consfont preesy |
14 & denoted bZ} l2cpt
L3lg, 01 2890653 o% Hwe 8ub3£an08C@02>)
' T = Tncked teop o}i e qc3
T2 2 Ponad fomp. of the 8&3
P = Tnikal presore of the o3
o Fened, preexsuree o} the
2 Totod heod supplied &0 Lhe 903 cd consfont
Pressuce = eaxCpCTp-Th) i
= e 1) ’
[&=ocpc | - ;

SPECIFIC HEAT OF GAS AT CONSTAVT VOLUME:

the 4ep of o untd moss of
heoded of constont volv
T4 o denoked oy tee samboﬂ“cv".. |
Leb ©=™0ss o Hve gog

hecd. |
ﬁm@ug]h Kf"%wueo b &8

T\:PL)CI:L\B\[ *O(VLF o) ’HNQ%@
To 2 Fnal decp o}rtbeaoz ‘

Vo =Tk Volome of Hhe aog
Vo = Finol Volume of the 903




* Total eed svpplied fo the ges et consfont @Volume‘

6= 0y (T \

/«gka o% (‘M:FC, Qf; 6l ;(;QMPE’}C&%UFOQ O.t? SL/]"(; S} L\’é&%ed £0 G
%QNP@KCA{}JM o{»‘ 65 . Find Hre ecd euppl;ied to te cure
ohen hected od constonl proesye. The e.pecifiéc heod

i ot consfoal pretume 510X gk

At Goven M=95
Tz 2Y°C 3 Tv=34Y+213K = BOTR_

dil T G5+ TIK= 333

Tl: 66\0
Cp =02 KU/K%-K

- 13,656 Kol
& = ND-36 KI

@ /\1 8015 OCCUPCQ& Cr volume, O# O.'&Qm3 Ok£ Cr bempgwﬁurce
ok 129 ound O proersute ob 13 loouT . bind the fenod fem?oﬁ
the O C}? b & CDO'\Prc)e&SQd 69 O Pro@&%ume ot 7.34 ouT
Cund OCCUPC\E’& o voluoe ok 0.54w3,

I Garen i =l

VieD e

Na = 05Hm>
e okt
Py =71-34 bt

\E2

Accoding to ercol 90> ecl,ucuﬁfor).
Py B
T i
2 1:3X0-32 _ 7.34 x0-54
5. 1

2 T (13K0.3%) =12 (134x05H)

i



At Gioven on=2

i

4

-

=) 0416To = 19X 3,63
=) O-H16T2 = H4T-55%6

:7 TK L5 Y7.556
O-416
AT = 114.31°C

g oirc ot o femp of 11°c & beofed oo kooop of
53°% kond bBhe Loted heed @PP%] Lo cure. when UG
weoded ok constont volume. The P@C/Uit_(c ek %m O
corsdont volvme 0.693 kg [k, _:_:

A = Ve s au
TQS-D\ 13k = BB
Cv = 0-6%3kT Kk,
Q= Cv CTQ:‘T\)
= 0,693 (3251-200)
= 1.3%6 X35
E’“’ = 43%.51 L\ﬂ 4
Relolionship behueen specik beok - |
Comiders 0 9o enclosed On o confpdnerc cnd és ety

)

heoded od o consfont proessurce , freoe the ookl atcdal
fo the binal stode 2. v .
Lot ™ = 1038 of dhe o

Tr= Tkl ﬁemf 0 g

& Fénal 7‘:?1'\13 the @5
Vi = TInckod volome o tlne@cg
Vg = Fenoll volvme ob éﬁe@wj




| We know ol Hhe bverd %uppﬂed o e aag o
| (t,%mﬂ{ prc%drce = Qp-2,=MCP(Ty-Th)
Lo howe o/btf’&da KoL thod
Lorckgone = Wi-g = P(V2-W)
we 3o know thod Oh@f@e cn ntercncd @W@’C&‘j

l
du:(")CVCTZ:T\)
| We Qﬁ’)@ KXot ﬂ@% &/;dU"}'dw

| =R Tl D) = onlv (T ) P(VaV)
e koow befiome Hied PV =MRT
j wherce R= @howcacé@'csﬁbﬁ

MCp (T = G LT 2~ T)
ZT1) 4 PVa- PV

.

=) nCpP CTQ’TQ = v C
:?mCP (T2 T = e @I il 4RI - MR T

:? CP CTZ"T‘) = O916y CTQ‘Tﬂ F R (T2 t)
Sy eaep (Te=T) = M CTa-T) (v tR)

= Cp =yt R

) XCP ~Cy =R\

L7

AN
A\




FROPERTIES OF STRAM

N Aae \'\‘LFOUR‘ OfT 800_5@0@3 #OFC(Y) O}’ w&,@@m.
f(‘((‘t‘rtff&& Odoorley fostelesy

o veed PO‘OGKPIOM fore Frwdua:@(bn of eﬁéc%fuz‘/‘%a‘
{ & 080 U Fore drcdc‘rg) PurcFoe,eg, ;
omokon of S0 -
, Ji g of wotec af ¢ wnderc
;‘;';o‘;\\irhernc proesuree @ @

ConteunesT:

S Lef He wede fo e hec&ed % o
o | terc ﬂ[L[ Soorcce.

7| The ﬁ-me- Ob cooderc e %m 20°c fo 100
o foxiny heed. The eod osed howe ¢

’«v\\dm cs Senscble hecd .
— oot coederc ¢ converched info 100%, Skeom
U‘vfﬂiJ Lodent hecd o.t’ Va[)ouru\sa{éc\oﬂ.
—| T} we well bore Hverc SUPP% heaf.", the £omp: of ateseo

ol nercecse and el afeoc loecome 2upert hegat:
Hjcij
Senable Heod ch@iz Heod

Chasge onls ovare ol ,

therco%urce sfede o phase




-

Types of Stece: \\

=) The sheom which confains macsforce A
Peucteles o ct s known o3 woefsfeom. T

@ Q%SMM - | S
=) When e sheoen hes no mocfurce  confork
(in ¢ called o8 d:(.d s baom.
@ Superc eoded Stace - :
=) When thee ke, of Hhe steom s More oo s bot\b)oa
POEQ{ y then Hve stecen s colled s SUP@’C%%M steom.

Toopocdant At (90)-
® f‘):cé%%% ﬁ(cam@coﬂ :
'7 L s (e rccu@cb befween MY oé waﬁ% VOPOU"C to the
toted t0sS of cooderc vopoure and Uchch coctesT
S O therce (YN——7MC@°°0# (A')Ck%@rC\/af@WC
e i O = -
o mei] L =) Moy of Liqueel @

R ; X, 0L | =0 — Vo stecm
Bmae i il L —) ALl Steam (drey shen)
O< A< | —) tef 3tea

@ SEC(#(E‘ V(QK/U\M’P. -
B = Hwe oo behkueen volume Ok e ‘séaée ;Eot&E
oass of Hee stom.

= Vaer 3[>ecikﬁc, Volvoe

ce. | ¥ = - o
W | Vv — Voluwe N =y o%S 5—759"347

[ E onck Of SPeukc Volvme (W) = mg/Ka




'»-——7 %pemhc Volome of‘ wew\l ateom et

| toherce \&?]:Va-\fr ; L]
| Vb= specibe Volume of Sodurcated watere.
\/8 o Speuﬁxc Volwme of Saforcoded \@Pouro =
mﬁﬁz(‘ C—t(C 60#&ng§ ' A e

8l

._7| T S d@n@fed O3 @W%O(Fd o,F ‘3;690(‘() P.@(C Uﬁ,@{mg, gt
\ €] % f We £ Oy ;
0.Q. lr\ )SPQC,ML-LC N apa ey I‘;lu |
) En%ﬂq yersy
(A‘“OUG@ of Heod confen!&)

¢ o aystern

—ST ond Ot’ 313'903%6 eoéf’«a@d Gl = J/Kéj
- SPeu#ﬁcc @Haﬁm of wef sheco.

how = h ﬂ“i’?ﬂ ) :h3~hf¢

T S de}?med o8 enfrwpd of the 5*@“”,?(%

)
e S == Wherwe S 7SPeu ¢ Cnfreof

k8
(B
] &

L




) Entholpy of Voprisoldn:
=1 Tt s e omount of m:@f«o(m orc heal 'rtecwt‘;'?

L ON

to convercd sedorcoded L\f}ut\d (Jederc) fo zz}ff,
Vapoure (steae).
\7 c.e. Gﬂé@\(\ff)‘d c\f‘ \/a])o()rti%(l@t\c‘ﬁ’) Thg—lf\f :1«}8
STEAM TRBLE -

R

)| To i dithervent preoperchies of Sfem Like - Speckie
SPec;%th enH«c«Kp@ and sPec,fﬁl} en*tircopgf Qute ‘*’”
tekolore Porea ot differcent feonp. and  preeslure.
)Tt & daeded endo 3 Cafeaoru\@& - b
D)l sedorcadeon temperccdurce fakole

) sakorcodion  proessore Aabbe

3) Superchepted  felole

Preablecn -1

Stecm COWHZJ Proom o bodlert 05 at fﬁ"\f
b the drognes preockon of ke steom s 085
enthalpy, Volume entreopy perc kg b shwom.

Giowen £a)

AL Sodorcodion %EMF ob 1%

K3 14 | o kg | K1
T—— kg | | vglag [s




& | quhﬂem D
Steom ¢ Omt\ﬂ@ #TDM @) ’OOC[UT hoy o '(‘xf’m) sercedoree h(k Q00'e .
Th he drynes Feackon of the atac ¢s 0.9, Rl s
- spec ibee Voluone Speci#\c en%drd and fgpmiék.% eﬂf-rr,cvrd.
|

Wi Geven dedo

o~

| TTemp. of sheom (1) = a0
drcgn,@ﬁ %Cﬂof) (at) =105

4t 200°C Vo =V 3oy

VE = 0.001190
Vg = 0-0%62. |, vhi=00860 ~OI0GREES 0 (%S0

Vo = VE chx\/;:@
= 0-001A0 109 % 0-085 0|
=0-07761 3 /V@

ha = h} whra
= Q43.62 409X 8SY- S
= 2616.27 K:T/Kg)
S-S LSy
= D.S1% 209 Y 371633

= ST KZY/‘(@‘K

Vo= 0.0776G9 o3 /;48 |
hoC —96ic oy Ks/k@ b [ ot |6 ool
I = S 9197 ve /K@-k\




[E\“O L’jlc’m o LM " "‘*
A odoraded Steaen hads Gt pProessoce of U, TF ofay
Spec[h\c pn-fl!’nalm 5 Q00 KT /K- Penol  cf2 PO Vol igng
amispr&ﬁfemhmya
(i?c\v@m S’f*@(‘((‘() Prr»(&g( ol (P = L louC
SPPC -L\l‘\(\( (ﬂ'f“ﬁ‘n&[f)a CAN = @O0 KU/V~@
ht = 7%1-34 KT [k
M@ =2000 -4 KiT/4g

h = h} thky
:1 DA h*i’\t
If\m
:1 N Q100 —795[3‘1 :7 7("-"0-(76
QOOO-Lf
b -Ht\/j:cgl

= 0-00(132 +0-96 X 0176397
=0- 704 T41Q ™%/%9
S = SF 1Sk
= 24799 +0.96x4-3744
= 6378624 KT /KK,

Y e oL 1Y m3//<3
S 26378624 k3 /g




-

LR

~ BOTLER.

Detenaon -

T 5 o cechantal deveee ysed o P"a‘dv(‘t’ < faom
Freow - coaderT ey hmfchoj of c.)S{rvg boel.
¢

: N
Types of Boclerc -
0 A(mrzdirfj %0 po%b@{og ol"(‘m}a of boilere Shall’
o) Horeizondal oo —Y Ra = Lanchaghere boclerc
b) Verctccal bodle = Qo= Cochraan ke lerc

(7 T:’)CQL\f\fd b@aﬁ—’em ""7 Ea_= BQbCCY}\CU’X{ (&"C\ICCD(X fo(\c\fer('

@)\ Accorecing 4o Fring Posthon -

ﬁ] Tmé@rmalbd -\E(\rted woclerc Ex =) kancheghaee woclerT w
\ e

o) Exbercnatly eed boderc €x=y Babacek.and cocleor

@AACCOKC\L‘{\@ fli @E (OP gi‘h%{ﬂﬂ(‘/@ c\r\%(\d@ ﬂ;p éfi’iﬁ

Q)! Foe #obe boclert ex—y Cachroan oclerc

o) Woderc foloe kodert Ex— RBakrock and coulcox boclerc
@ Acwrcdlng 40 o of Hules - |

Q) Siﬂg@f toboe bodlert - €x =) Corenish boclert

b) Molke £fube botlere e =y Babceck_and cxlcon boclerc |

6 Arording o preessorce dnsde keodert
Q) l—lc;c]lq preessurce koclerc ¢ >0 ko) Fo— Bakcock and coclcox boclerc

by ko preessoree kodderc C<,<Ko'bar65 G — Cochrean lopcles
© Accc’rcch‘ng fo ks Porc-talocl(ﬁlg

a)Sio\fior) bocderw  Py— hanchoghte koclere

b} Porchuble  bodlert En — Cochrn bodlerc

@ ﬁCCOrL’d(\QZ E)_ fiuz@: 2}_ Cj:fC‘CUlO@ L

Q)| Waforeal Cereeedodion Cu)e‘ﬂ\ouf F"‘“P) Bx — Pabcack_and e
D) Foreced ¢oreculodien ( webh FUMF) Ex ~ Benson

iC

Yeox




COCHRAN BOILOR

“) TL & 0 lo(:(@rt‘ O)‘ (\7 \/‘prrfr\('o[
&) Flme +ub€
iii) Lo pTESOTR
W) Portfojob@
V7 MUMI: foloe 19
ve) ’Inferrrndfy Breed

Vi) Nodoread Ceccudofon




&&{;en{ parcds Oi G Lo

1) “{\f‘e{j VOQW‘ '

) woken the pressoree orsede Ae {och)g(C e'xoegdg e Liod,
the sclt’e},xd velvé opers and  releases excess pregiITe

") PO g&_fa@-

f_ —‘-’"_'-

7 Té NELHOTED aaua Fm@)z%uroe crsde o looclerc
(‘u@@r( Lowel Tr)chocttort*—

-—7 Tf T codicedes #hve wodet Level [Dr‘oegen{ e kodec i

Shell - LRI
s)S{mm Stop Vodwe:t ¢ o
—) The SeZoly #orcm cnsde the loocfﬂ’c s SUFPL"Q@] \,ﬁ

ateny turckene the
@ lMom [Hlof?z@

ﬁIl csano a
a PorTson ondercs” tnsder the

Leonma wmposez

@ FU?)LbLe ’A)g‘ Jxhe 5 ’/"'l oo,
=) When :&e waéerc Le»eL m@l@ Hs{l‘ K

ough s Volve f




9
LO)
)

L)
)

(;lrt(‘x(f |
TL s ™ade op o.t‘ rost dreon on luch coal 85/3[&% |

Tt absorchs fhe wobec Pamﬁ\cf% ngmé (i Hoe
Steoen and makey He st drca

Chaney '

Tee floe ?CL%Q& protduce Jadde Eoce o #nal@
ﬁarcooakou to Ahe a%mosspkeme t&wux@k CL\A}m@'

B orek gy * - .
Col ¢s ploced on the grate anl #hen o5 biced éh He
h@e bOX. §
The tue 80@5@ preeduced POXSES H/mwah e ﬁﬂ@f‘}’f’
and Hren hm@ tobe - Q
When £ posses :f:fmrcoaala tke Puw fobe |, of %ma%%af&_
haed 1o the watec ﬂ»rcouﬁh the coold of hice fuee .
The wedore #hen Conveds fo steom {m«u@ the heat:.
The stom Hen posses %L»rwuah an&}:m‘m”n@ pepe and
then SUFemheofem and become suferohea%ed-
The supercheoded stea & guppﬁéd to e
Fore Fowem [Drcoduc%o. "

torchoin




|

Baboock. And Welcoy Boilercs
gELS S boolerc of fd]’f’ o) Hﬁal/\ Prees3oree
by Wodere #ukbe
C) Tocloned
d}f\ﬁo{urmﬁ Corcdodon

Q>%[CJCODQ;‘(‘
P Motk ke .
37 Poterenadly I—’crced '

s | LPE’
solbpueie bt o sty ol

PreaRuree
| AU o S
&'ﬁé ‘.T'f '\‘\‘S\v\h_ S_ke&m‘r (\l :,‘ o A Y f’ur' L) \ Man ho&
% \ - (2 tn SENIT, .
] Vi e (e (St o )
Wodere | < i e
QEA/*GQ N e T T e ‘T/“’:,’_:,;:_
_Fv

L‘@(X ) IIIII) ' s B Bof}w
Upperc i / o/
Heoderc ,.'l\ ’/ i
, N ,,
| = fi‘ﬁ”‘“‘fuﬁ%
se"\ 5 \
[ .§€;I?ég§\,§‘.n \ DowN
e '\Doorcv_\> // l\\ #:s,:::? \\ \ W‘QW
A 7 DTN !
Y g\j‘*@” i l Collectore
Grecde




@\

@ z

Gl

@
5

o

B

‘“)!Thegt C“Tt ‘H*€ Fobey Hucogh whaech tofer Hai‘

i
~

5&" “\W 5‘10{ Boclé’r(\

\ '\"““ &t’t\\ 0

Waderc LE\t( cnollca &w-
feed Chaok Valve

Ank P‘ﬁ\{m F\)X
SUFert henderc

OO(‘O:é‘rT :«11 e

These t0bey Qrce 36%'@‘“\7 cnc(m€d of 10-15 "
Tis arne thin platey (hwerched lodween He ol
o nereose dhe sochoce areen Porc hsz‘lt"g oy well &8
they Lelp in dwerc'&r?} Ploe e Qececkin.
DCXJO” iﬁk Hﬂ)d'?r( ¢ "
Wokere %rcm draudn Flous cnde down Hhe hepder 5“""'3’“
O plpe. Tren breom down fake heodere confere HlowS
ﬂwcooah wodere tubes.

Upperc Ak haddero -

»
?

—) The heated watere Mews naforcally Freom dowd

m%erc convadds to Steaw and ,Uowe &ﬁo

tokg heaglerc b{)ﬁ:m toke heoderc herce €ove




]

o ~ HYDROSTATICS
(39}\0(‘»(100 0

e A

Hue ‘OPW(\)COUR' Olk e H,md Ou(, the COﬂdUé(Of) O} ra_%%

Hd&ctoo,%&c (s the brench of sceonte whioh d@&[@

FLUID <
Flud ¢ o svbstonce whith hog the cawé] to ﬂow

PROPERTIES OF FUUID™

OENSTTY (MAD DENISTEY )iz
14 s dg%me,d oy e rwoéco o}' m&&i’s of He Mw)d 760

d's voluome. .

Mmoo aud : QQME% ~ Mosy %} Loud
Volueve of Huid
5l
v

“The onik of ders % _’>§}_ (51 uh)
Tee CGS ondt of M\.&U %ﬁ_
The veduve DL d@nj{é\) Ok wa{;@;@ & \8m /cmS OT IOOOKSJI
SPECTFIC WETGHT (WEIGHT DENETINGRE |
%peu;L—tc wm@kf. 8% cLem&c{Z] o# &de s deﬁhed
08 the roakio of Hee weca% ot the dud o ols
T4 s Jdenoted Ry the %mloo[ G0

Methveaadcocdly | oo = weight o of Hre Huid
Volvse of Hae pluid

W oN0ss x Acoelercodion due fo g
Volume of the Eluud ¥

w:m@

\

B! il



| )

o

o S vt ot weiﬁhf dm%o“% —IN e
C.GS ontt Ol' w‘f’/‘\{}l"é d@ﬂ&ffi\j Tl daf\@/(ﬁ‘)‘%
SPQCE}Q@ wefahjc ofi toodberc s 1000x51-%1r\)/m3,\

Ly Tl wolve of
5 SPECTFIC JOLUME *- |
| Lume of the Huds to

,\
1 e de bned 03 the rodo oF vo

L\i 'S DWC&% i
| Tt ¢ the roecwprwc&ﬂ of Mos3 d/emd:(\i

| \ S _ Volome o :
1w \.'[\,Q(\\C&'( CCAM SPQCOLC Volume = ,_,_,K
| M2 J MOSS 0 Hee Huud

’

— ST (’ﬂ\t% D‘r’ the SPGC&C\C volume mg/v\a
- c6:S onek o}f

tho specikic volme coP -

| M %rco\)éw%(:—
IS SﬁLQCt}h\C gm\)\ T dgé@ned o8 e ot oi we%ht d:mgé%
| density of o slondlosed blusd.

obo Muud fo #he weght
| Forc Liquid , #he afendlosed Husd &5 token 08 woterT o
o, e standorcd buid s token A% OUT.

G

-—

weight densify & §od

b\)f'ﬁ(f)lr\t d@r\gc‘% oF CuT

Hec‘g]\ni m&a o) Hood Ligud = % we,cauf demezéa ol woterT
ety hd densiby of o3 = SX wef@kt d»e/\%d'g] of ourC

T4 s o dlvennon Less ovjmﬁ{-a |
Tt hoy o ontd. i

SC&O@) =

e ]



3)

(&]FOCOJL% ¥
L Given Voluowe V) =1 L
L\De)qalmﬁ a0y =y J
\ Aty @ 8
Voldone ~ ik - 1000eR i nprn
k- ()
S eu}ac weighl = ewg
i 8 Voluvee (V)
= 7 =) 7¥W000 = TO0O N [n3
Tood y
Derachy (3) _@8, ge00” L
% f awﬁ Q? i °BY kg
SpecE}?Cc 8@»}8 . Weight d@l&ﬁ %
WQJ@L\% denlt%
moox‘i%l
2 TS, ST
1000 X% |
= 0.7

I? 1 pihore ob i qucd eobch weﬁ

d,gng ond specites
Coleulske the apecitee wcﬁhg ¢ MSEIQS f_J;

Coﬂwf&fﬁ the de/&% ; 5Peu wecg% nd wecalq(; oﬁ?
o pefreol of speovh,c arcavuéd 07

Geven Volueve €V) = 9 (e = 2 X1000 < QOOO

WCJ { =07

Sctig) = weigrt denschy of Lipi
boecakf denSt% op vaoderc

u)e%LL\L dermc’i*(] o Péﬁfwl

S T"

el dersty o wokere



(/Oex;j e d@/)sﬁéj oF Dotrin!
.1 X 1000

: et dersely of Petreol = 07 xA 21 X 1000
= 667 N/m2

207

n? ')(—‘I\%(% WE KOOowW Holt w= j%]

=) 6867 > § xo%]
6361
71+ 9%l

iz 700'_@33
2 SPQ@C\?CC weiat«t oT we{aht d@ﬁgc% 0# P@@rwi (3
| 7N 0> :
o 1% ot ot o e Pluad :

: =Y \C &L e
1 Voloee of the Flud

= \htqt’ﬂ»@ m(:%‘sz-;g,
| 7w9«<:} 5 2000 g

Pr-oezsuroe M:ﬂ 'Proex&uroe e % mﬁrwme”‘%

'\7 Poexurce o ¢ Pomt s d,e#med o8 the rcobo 0#

opplied borcce 4o Hhe oned cucea.
Maﬁvema%ccaﬁ% Oreescoree (P) = % =

._—-‘l
)| e onlt OF preelt OTe s Ve ot N 005
= 5 fcgprcwvfed

2
A
2

Tn 8T voil N[0 s Koowon A3 Nscold cnd

oy Pew.
Mecs vrcevent 0}»‘ Preas3ume *-
| e progisuce ofi -f?l,mol S meagumed ba the ;—’oﬂvwcfg

devipedy O Momoetere :
(@ Mechonicol Gosgre |




("

‘l\\(‘,&f\(}c*m fore, o
Manome fercs  Qute dobhed 08 Hhe devered tolioh ,, |
v #’Wrr cvwm%cvrrt\na e p(()(’?)%cirrﬂ ot Pc)c\v’)»(. ')
by lmfmm‘na fhe cotvon of Huwd by the Scee oo
coluoon ot Hhe Hw\(‘lo ‘
s s olesyked ¢nfo R z%ﬂxz (1) Seomple Monomefer:
(2)Didercentiol. Manproter
Mechanccod Gouge - i l
Mechoneeal @cwge orte debined a8 the Seveees which
Used %for( C\f\feo@c)r(f fHve Pmoxsuroe b& b&[iﬂa\rg Ke ‘{.
w3 ;

Huid  Coluen bZ] e sprclaa OT de&dwecg
T4 s dluded cnto 4 %p@ ‘-

H Diaphreogar Prretorce Go.uaé

2) Bovrcden fube proesiuTe 8@4/36’

3) S)eadwefah{ preessuTe opugre
1) petles proasvre gouge. ]
Scenple Movioonetere - -
A &‘mee cnonoomeberc consest of o a[ggg tube lqavc‘fﬁ 0

5

otmospmve .

() Peezpmetorc
Q) L-fvbe rnometere

end connecled #0 G Poaf)f wherce proé/%urce s fo e
creosuced cnd ouotherc end roemouns open fo B8

T & up Hcee 'ﬁdpegt—

| "@) Sc“oate Coluen enaunometerc

)@emla of Merccury =13.6 ol

iy



()| PIEZOME TER i
| 4 oy He :\(\(\\’_’)ﬁﬁgf LOF(‘M OF onownometerc Stk c\g USE?{
!-T"" \\'\{(\%UW”\% OP CGCAU%Tﬁ [TYDQX%OF‘CE CW P"OQX_I{)FC@ i
cosont obove the  cdmosphertiC progisure s Kaaon o
‘:T‘\( 57( ]\(z‘( WQOTE) -
Slone end ob the monorekerc ¢ connected 10 o podnt
‘N{\E,m, Pq,@wm‘f & fo be maosuree ond anotherc end
oo (URERIRAD the cdepspherce. :
[Dc[/ut\d ey fhe Proesuree Iveod ok W?g
%We height of bhe Ldpud (Laoter)

= Te cOUBe of
podnt b the pocat SA
&2 R dn Bhe pEeromefm Lobe , Hen the progrk

ot o poent A:j’x%)xh_(‘%\

(@) -TUBE MANOMETER:-

L e ; : : i )
-\ It corsisl of o gloss fube tohuch & bend én U’ Shape,

| ove @nd of okeck o5 Connecked o o poont wherce :

lprcef&urw» oa 4o bel i GECo o ond cnobherc end remound

open 0 e o&mospheﬂ)é-

[ The tuloe cd@n@m%“ conhadﬂgN ‘
Liguud  CONOBE SPQC/L)ktb rcwcéd s greecdore Hhon Hhe
specikec %]rtcw&ftd of the Lguid whose preessoree cs 0
be mepsoreed.

I

|

O 0y obet




el B & the potnl al wheh | reessuree. ¢ o e

AeSBosaty Dok [ang 1 ore 1 F ‘CE‘»Pt' centel Lin€..

u—) H‘G‘L\ahl of Hre U{}h(, /(l\vul\(’l cbove. ke dedue L(}\g
d C(l’)()‘\f(’f Hae d&@m he

] &V m
e

i

bt

g =) Hewght of the Hee "
ki) Specfk&“ C(t]rrm\u‘«(q ol ,([&c)hll LL\OWJA' ‘

1 G)en%a‘f{’ of Uah‘ (@t/@d = %1000 | ' {
S92 ) Spec .C#SC. ?rmw\'bd D,' Lvmvzj Liysed !
Jo M ®emi£xq ob hewy Ufwid - 1000 XD

QAME kmc, woth the harodzondol

Ay the PrRIsSVUree &) |
Quefael S0 the prC»QgSUrr@ ploove e w;r(/czoﬂ,[m’( d(}(

Line CAR) en e LEM Column ond ‘n thé ru\ah/c COLUM()
Drepavrce okove the dofuy Lihe dn Gve Lebt Coloen =Py
Preessurce Okove the datom Line. on Ahe rubhi Column = § e

Foe eopclldereionn PRt fight =daghe. ]
F&nau@ e 801( ,rPQ, :51%)1,\9:5'8@

oo  Predroe §-
The Proeiisume Pro%mi be low e aﬁmog,:k,e;uc ,?

preassute 65 KOoWD 08 Vocuume Prodsue.




s T —

. prossurce cilbove dhe dodum Lin \}z\
r e on Hve Lelt

= Pt fial’\r’rjgﬂlﬂ?\ g
ProossOce, Choove Hre doduen Line en fhe fcbawi Colnn =@
:‘F(r(’ {JCILJ(/LJ’JT‘UUM P(b't j>|8lf\4—‘rf18ho_20

=10 = —iahl'ﬂ%l«z
! ﬂf = —(ighiATagha )

Q) The reeght i of 0 semple U-tvloe cronpmeterc contornd

ey 5 Open to the mspmoe whele e ﬁe&({ﬁ

Liab &S Conoected to ¢ pepe en cohch o Hod o#speo&frk

car@\/ifd 09 & How‘\f’a- The cenfree o0f the Fépe & 19009

0 1o e Levell ob oremosTy cn the reigl, Livlo:Fend
ce of the thoud n e ppe 5?16&6 Aeberence

He PrOSSSU \
o} crerceur Level. cn the 2 Lmb & J0cm.

A
) [ha 220em =20.9m

3

Y/

A
7 S =13.6
\ J2. = 13.6 x 1000 u@[oﬁ
Goven  A.A ) Doduen Line orT ree e Line
ba— l+eﬁ5]lnb ot Uﬁahf Ucpw\d oloove £he doidom
Ll =0 |
g = Weights of the heowy Ligped olove #he cotue
Lin€ =09

% ) speciki ar"w/a/cd et

S Spec@#i\c Carcox\/tj o) O\ahf LQV/@ 20

D9 Speovhjc arz:avc‘ o# L\eavd L«bpuc“d = |86

51 ) d%ald ok Uahi ubtun‘d-:loooxo-ﬂ Ka [

:h—j cwwti\d o{ Hewd L};Wad = 13/6 X 1000 K [en3




Q)

i O E
- |

e ————————————

S0 j\ = 1000 x 0.9 . !‘f,
= Qo0 Ka [ ' |

jl = 13.6 x1000 1

= 13600 kg Jon® 3

PQ;, = :Yxah‘l”f\a"”
= 13600 Xq.%1 X0.2 - 400X 9.%1X0-0¥ ;.
= Q66332 ~T06-32
= 89776-8%

+ [Fa - as976.8% |

A Stnple  L-tobe manometeT Cm%cuﬂm o0
& connecked to o pe which A Mu}d c?;c;?oicc
ﬂrccm.fd 0.8 and howveng v LCeue) Prtezwroe eS :}iwwwg

The pthec end ot the cnanometerc & Openeol to ﬂv@
admpspheste - Find #ve vocCum PrUEASUTE on He pPes
e} e ditherrence of ttve me;cw;oa w»eﬁ es fwob}«h
€s 400 and #vet»e&d btte MEd o fhe totfiR

the Centroe oﬁ te PEPe & 150m belad- :

i
1

|
|
|







HYDROKINETICS

Ha&rwkin@ﬂés orc Hddwadwmc%c\cs 0s the lorconch of ga‘m-

ishich deeds it the toehaviore and reoperchied of He
Bld ¢n cookeon.
Rote of Dischorcge ()
Tt & debined oy tHhe qucmﬂ@ of Moud fmwc\f? perT
oo @ secken of pype O G chennel. -
Considere o Ligped Hlowingy loreogh 0 PP°
TF 4 = Creoseckonad Qreen ob #e pYpe
V:\/eflﬂcf/td of the Hauud ocros He seckon Hven
Te undt of rcode of How orc d@scfxarcaezmlx% 9_;_"530
Conteou é% Copodeon - |
The equodion lesed on the preanciple of consemv
oF Mmass s known a3 conﬂr)o&e] ecvuaﬁbn.
Ty Forc o fludd #LocoCna %C\rca)ﬁh c Pc}:ﬁ ot ol He
CFCOS\QCﬂ\Oﬂ , the Cl/u&nﬁ\l?] oﬁh’,@d Fgr(/ge(:c)nd e coNSink
O @ |

LU uleei e

i
¥l
1

TErrrrrrer oot et

b




Comderc  #ve creoseckon of the ]‘)f])f’. such ay (1-1) and(9y)

rel V= Averagpe \/pfm\[m od gecfon ¢ 1-1)

'Xi ? Dm&c\’f‘d ol seekeon C1-1)
A = Creoseckoned Arcecr ad seckion (1-))
Vo = Avercoge \/@Loci%d ed secton (2-2)
Jok @@n&% ol secton (2-2)

Az = Creosectoned Arao ol seckon(202)

ACCOrcdb\ﬂa o the Low @l’ COH%W&%Q Df Mesy
Rade of Hew af seckon (1-1)= Rode of Mlow af sechon (2-2)

:7\3.’\&V‘“:31A2\fq
The €90 s valid o comFmngLe 0% weld 0%
concomproessible fluwd |
T Hw denscly of the Houd ¢s consfant thal & colled
cencomaproesibole Loud:
1h the @eng&lz} of the Hluid €3 nof cons
cedled Comproeggc\kbe il
Fort Cmcomproe/&g&bf/e Pluid d@%&% :Cons;fcbh{
9 jﬂh\/t = %Aayz

:—) | AIV\ = .AQV\Q

food Hot




Q) Tre diomeferc of o pepe o socdion 1 and 2 cute 10CH 8
And 1sTen - rwapective Pond e d{sclf\a/tt&€ W"“ﬁh WP\
G Hee velocidy of woderc ,tLoang Wf)ﬁt‘ the ppe
0 sechion-1 i oo deborine € Vﬂ@c@iy ad %.QC‘@‘P’“*QQ

i G(\VQ{) Di=10cm = 0:1m
@ 5 =015 : . 4 1

\Z

A = %x(al)q = gx(m}l — (.95 X100

An_= }x = J"Tx (015)> = 00176 T

M= IS ifSec
TAs we koow ?EFCOM C)or)%n\nu&d ecl/ua%n

At\/l'—'—AQ\fZ
SR T oo XS
= = 10 99 on IS0
AL 0.017687 2%

' I

@gjcgo_u[ﬁ'g Hhveorrer - {

T shotes £hed © 0 0 steody. Taeal Mow of > "

(n compreessole Hloady e botal enercyy od anf

of He Fluad ¢3 Co%fanﬂ" The fofod en@rcaﬁ corsal of

preessoree W‘ﬁd; kenetee enercey onal Po%@nﬁbf W’WC@

el e bigs Mkt
cuce

;
k
G




' | So Mo Mmoi((&lfa
‘ Rercnoulle’s G’q/uo%(\on & corctllen o

Wt C.oﬂ&{fmi ‘

X S{eod@ Flow:-
Tk & dekned ok %P\% of Huad How which #he Hud

choucackercshies g \/eﬁocﬁ%; preessurce. and dmsc%a od o
Pom{ don't leaﬂﬁ(‘jf’, ot e
% | Tdeal £low - ,
< Toe How poses by the Toe0k Huid s koown' 03
Tdead tlow.

K ;ge/@g £Llud

= A Plud whech is Cﬁcompmezgﬁlole cnal hauc“ma NO vdscosb%
&5 koown 0% Tdeod tluid:

% VCSCOSL\{_:?} -

—)|Vdscosdty| ¢S dekined a3 the preopek of Huud which
ottery wesstonce to one ﬁa(?e;c oﬁ {ewd OVeT anotherc
acﬁaceni /ladem o Muid |




QY The wokert s ﬂow[na L—L\rcooﬁh a ppe havénﬁ ch‘am
20c and Ioeo o geckon-1 and 2 roapeckiel]: Tre ik
OF How Hucogh the ppe &5 3s LA S- e sea@wié
Qloove the dedum and seckon L & 4m albove \ﬂ\e
the proesurce ot secion-1 & 3924 D) e Fend the 'V

ok proessorce at seckon-. g

Dot Line
rdven D1 =20 = 3%_ = 0.0
1v)

One= | 0can= sl o1 0.1
Lo

Sl Semlyliade = %%g - 0.035 ™3 /3ec
0

Z| =60

' =y i |

< - Pi=39.4 Ve
=394 x 104 N fon

7
i

A= T X0
T 2 x(oR)" = 0031
=2 x0 1) = 155 x10"E1

0 e

— T

= 5oaq
TeexioD e




Pt

/7

Ve applycng Berenoullis equai!ion ab secton 1
P. V\ z, = Py ,‘_V'L \ ’ £ i)
| 5’?) Qa j’a nﬂ .

:7 mQH%\Oq 4 C‘."q’)\
1000 xq-]1 Qxq%)

+6 = .

A

3 ugoey = T L {0l
m " Y %

Y Pl ool SRS
| ‘mo X 0k oamrnamt A
| Prisn

| Q‘K\O




L

HYDRAULIC DEVICE AND PNEUMATIC,
Defanedion: ’

A PNeumcde Sds/cem s o systen that vsoges
Covproessed e #o freonsoud the powerc:

HYDRAULTC DEVICE!-

&
N
“E3AN

HYRRAULTC ACCUMULATOR.~ :

TL s a device vsed o sforcﬁrr(*/ thve Qﬂemw of c«ﬂ).n}
(n the Poren of preessprce enercly: .
Tn cose of Pgdnauu\c U“ orT Hz]dﬂwuc CIodn B
onound, of enerchy 3 roecwc\roed when Lt oo ceun ‘%s
movaﬂa Upocsed ;i_-
This enercyy 5 qopplied Preom the Hydreoolie Accucolator
When the Lifl & moudng ¢n the downward drvecken
NO  exdercnod. enercgy & equeted  and of thed #ne
Sy Freon fhe PP 3 stored 0 e Pvccuwfag@"o*’

Sy

S[/L\dl:f)a ER&MFH
W- TR F
T“ﬂ’e“f"“mr%/”:‘fi Foned Verchaol Cylind

/ 1"~ OufLef —

CHYDRADLIC ACCOMULETORY)




e
Y ;

|| The oloove ﬁcaUrcé’ Shows a Hvdrcouﬂc Accueoledorc wiiol

| conscat Oﬁ 7{(\%(3(* vercheod Cé))(xﬂdéf( COr);@w})gng Qo Sﬂdﬁﬁ wm
—) A heowy w\eﬁz)l«% ¢S Fﬁooeol on e Tom and e led

ot Caﬁndefc 08 connected fo Ahe puep » Which CODRGUOUS%

%UPP% woberc under FKE,?)%UFC@ o He adLCnd@rc.
) e oubbet of the cylinderc &8 connecked to Hhe wtchie

LhCh m&d e, it o CrToun -
w2 ol the wec most [Dos%cbo of the

—)| The T 8
Uil wans%.

b@aiﬂ&\a.

ol U e titp SUPP‘@ 05 ‘woberc OncarE PIE e

S Tr 4he water undest proessuee ¢s not F(J?%’],Ucfced ’Oﬂ
the cacchive (LM ore Creatn) -

— | Te wedere undert proessoe ekl e aforced oo He

cz)unowfv

= s ol rodse Hve o™ on which 0 heovy w@(‘gt\{c

3 P/Zaoed-

Lhen Hve oo (s ot the uppefcmos{

CAde,Crd\a;c s ol ob wootet and #He accvo olodoT

hos 4o otorced  1he e Aeount o# P@%S()me

er)ertfm-

) When #ve eopchine (Lt ot Creain) roeclyartEd a lorgye

amound of enerch, the ydreaulic hecumuledore ol

SUFP‘(} this %W@danol oo will move & B4

dotomoarcd dirvection |

POS(}Z{(EDO ) tHve




:\—\ e

HYDRADLTC RAM -

iy e (b drmu.fff Toco 6> O

woderc Q?,oi Hout o exbercnal FOC:WF \

] When Lo ,uamét\é} e il
S mall heff)” o sk Ob”(mﬁ@ OW Mﬁf O}’

rrouse o ¢ arcea{%rc m;r}hﬂ o0
L\ddmuUc ToM-

P )mfﬁ Lohats

— [ The akove b
ﬁ«e WW G GO

] w\rveq tHe o

S The volve B & colled L\)a}Jte'\fC{f)/e and  the VO

[ rtouses dbe

nled valve ﬁb@ed fo £l sc)ﬂD@ [’ff 3
(5 open, wodere sfords )?ﬁow&\a Pcom  fhe 6"?”2}
o the Chomberc, which has Q\we at B anol {

(5

4
145
il

1
g
£ ,.I-



)

E
1

,;t”/v@ volve C & ;}3(\:%60] to on ot Vel At

(3 com@ indo Hve Choobe Freon Hae ScﬂD@ Lok,
e Level ot woderc reuse €n e Chacbere and the
waste valve be stocls MOJL}Z U/Dworc&@-

iSfaae Coned, wken the woste wlve B Sumde:m%

"

(loses.
—) e Sudderen closerc of woate valve creantes th

PreRIsUrTe cndde #Hve Choeabert .

[ This {/\L@h preessoree [}Orwe C)Féﬂ% the d&@»@j volwe ¢
The  (ocderc Freom  the Chamber enfercs the :
ol vesel and Corpreeees Ho oarT Onsade Eheflo iy
Vool v

Thus Cocproetsed  oure exerchs Force on e waker
én the cire vell af svall qantity of coodesT
Tewsed 4o O am{@?fc wbué. .




1 Derzecd Ac&na H:jdrcaulic

Po,%gmam orT %oodé
oo oo @ buifﬁ&ﬂa-
The Hejdmaub\c are OF 400 {Ejp@
Lt
Suspended  Hpimoulic gkt
T4 convisf of a @ Lo & S&dmﬁ en at&x}ed
[inderc 03 Showon N tHoe below %dﬂﬁ af He
: top of Hhe 5/,<kiifva rcac O mg]e s ptfed.
The Ligud unde | pTassorce Plows &0
Thuas /Utp)cbl underT preessurce onercls  {he bcce OB
on the 6@2107@ TP Whaeh enoved m;@{\cal,@o?
ond thos rraisey e G0Ye {o e (%U(}Deo@
e Coﬂe és toveny ¢n e downwarcel d@rced@z}%)
ba memovfna He Liopid bom Hee Eaed ca@mlpjc




b

;@Cna l‘)z)drcauﬁc L

reecd, Ac

0

(




