Chatles 1
NCL&J of- €ngthe ‘Pekrfakmanc,ﬁ, fes fing~

TC engine feSling !~

Y hean effechve Pressuse and fo¥Uue i~

mean effez—’”:’ﬁ’/ P’L%SU%(Pm)is defined as o hypothelical
tresure, Which 1S Phoughy “fo be acting on fhe fisfon
Ok’bfougkoaﬁ e fowex Spreoke., e ;
2 Mean effechive PregSuye. hiCh gives ar\‘ ihdl’(’flﬂfoﬂl 0
engine dt'SﬂaCeMPJJ" i lizabfon FoXPhi's C’OHU;XSmr),
D nean effecive pressuve. IS fhe free Indication of fie
edadive (g Formonte of diffexent engines.
> Hrgkey  dhe mean effechive. Pressuwe , highels” witl be
the fouwes dfwe(?oPeg bt fhe enfine fox-a given

Ji¢ Plocement

g S nol  Possible  do ComfPae Engines onthe
baSiC of eifhe s Powey 0% fo¥/ut. /
‘ puiely |~
2 lhdt_._._caiii ..«~——~P‘;O Il Powey develofed 1n fhe LWIo¥king
: Vr‘(idezr by fhe gosed on fhe Combustion Side of fre
wo¥ King pes fonS, - )

¥ Prake powes” !- ’
[9“ I‘S ’W\Q/ }LOM Pocoe)s™ m%“*b’@e«, "V ﬂ\@ MV{W&AOF

¥ Fruchion Powey ;- ' 1V
1S e Powers ConSumed TP fruichional. nesiSfance,
¥ mechanical &FF!’C:‘BH’%/",

T 1S fhe 1ok of breok ﬁgq}e,’b”ﬂ’o the Indscaded 3.

ORI
g g P18 olngs Mi"/\m
, s

(¥ Scanned with OKEN Scanner



%, fuel (onSumpioh !- |
The doanfity of fuel conSumed kY theengine Per ey,
hme of dhe 5;1@,9&5 O{’eb’aﬂmg’ Cond?ﬂfof)S'
¥ Seecific Fued (onsumfhon :- .

[+ s fhe ﬂ}oﬁhﬁféf of fuel C(ongumed pers”
ey unit ofF Hme,

¥ Indicofed Hexmal effielency - _
N ¥ = ord of [P Fo Theheat

Wi —

enit OF Rue,

[+ 1S fhe yobio 0F heod cuvival
eneXdy of fhe Fuel SuPflied.

(ndvcafed Fhexmal Y= Péeoo{((-f’;
| We XC

Wherxe Wp = we,ighﬁf of ‘F“?Q—Co,\&
g,
 Pex by kg
. C> Cafo¥ihc Najue op gy,
, F{»eﬂ, tn tﬂ/ﬁg&,f
¥ Broke JAMQW‘@%;_/W% .
10 1S 4he ado of hea# evuiValent of b.f #o he  heat
enexyy of fhe fuel Supflied.

Brake fhexmal Y= 3600XBP
e x C

|

¥ Volumefuic efficiency - TR
\+ (S 7}1\9/ xofio of U&Cflluﬁ(!@ \]C)ﬂph@ of fhe Ckmtsg.g,
admitfed duxing (he Suthron Stroke af- NTP 90 fle Swep-
Nolume of fhe fISfon. |

Mg = Volome of Chasge, admilfed o NT.Pdusing
Cuchon Sfnoke - Y s
T uoebF Volumes of fhe Pistory

mean effechive freguce

pthe alfebuuic Sum of dhe MeN Pressases achin

on the, Soglanle oF She fishon dusing eag). cpmlog ol
~pne cemfjefe  CHCle. J Y

RO ST T T

Seven
ey

(¥ Scanned with OKEN Scanner



)

I ndy (afed Mmean pffechve  pPresSuxe -/ p

2 the COHSFC""'L PrnesSuse. aCﬁnﬂ— oVeyx The. ML/@W/\
<e. and Capabfe of ProduCing drhe Sameo

gi\oﬁfaiﬂ'ﬁiﬂc,as 18 aC./uqﬂg Produced da}r,‘hg JAL;
@ompie(;& Cg(‘ié’/ ot (he engine,
DIk s 39"9“’“&5‘ Aenodgd P
> hs, fhe PresSuse (n fhel Cglindex vantes fhreughodt-
eleg ond fthe vaxfaion Gan be ewmfresseéd wik
e Nofume oY% CrankC Angle. nofation

"fo ol fain PN ©X Pf 0 G{"dﬁffdmr rees feciively,

DUB @ If 1S oo Mmean value Entresg @' In N/mj |
which When mulfiPlied by the diSPlacement Volume

6% Sweft Volume, > D5 v of indichry |
ho,0 |
@ ]ndli Gf 190006'}(;3 ‘ fé(\j'ﬂ\o in f.‘a a/i

The, poury deNelofed Inside dhe €gine Cylinder duc ||
o Combus fion of fuel g Caw ag md"@MA'P : ‘\;%

P f’m,_gu”\’K

Wheve | e Ll
P - (nditafed  Mean - efRchve Pressute. in Mmr

| = Ler\gﬂ\ of .gf?téke, | 1
P = pyen of he Inside CYfindey Ted” @.,‘m@mgémaf) ,‘
n = Nombey of Woxking [Ruex | explosss Sbriskees “

f

nap :’gfo; LSoke - | " SN L A

o N 2 Loy fous Sfrioke ;

2 _ ‘

_ K = No, of Cylindeys, E@i\em&s o tigy o ]
Pison_indicafor- 1 “Shnske fashuie: | |

2 mejtsub’ez(\en# oF [P mmr\ﬁﬂé‘— (NVo[ve. eiftdion kotpé“
[N HhﬁC Mean @F{—’&Cﬂﬂ/e, PR@&S&"G‘E; FoY?Sh(DkBi»L

2R ’Fﬁuh"! friom P, V'dia ‘ Lo
Pr(_om on  nd; cafox dc'@g’gft?omwn (ki Ch 1S Ob fdarnee

« gy =
|

.

(¥ Scanned with OKEN Scanner



Frchond) To?s i N ENgire Pl
> / (ndicaded  ppwey” de\feﬂchecf uichion abvi Bra)
> Some of dhe Y o | 5
Lndey  tS LS 1N ove ycoming ¥ pined 48 T
C(é H'\ee thﬁg oed nemmnmg Powe,a/ 1S <
esgfi?u(e, fowes o Crmnb:ﬂgjas) flweb/—’ Bmxe Poroer
= ed fo
> Frichonal Pocoey Incf:’C pes 1
>4 S mersuded in kito wakbs (kW) P ¥
med\amfﬂi &Fﬁamﬁ ¢ fhe Y. ;
mag he defined &S {he v{aﬂmﬂ e Poad@?f(b,zj
g ,iﬂa ned, af dhe- Cn.ar\k.Shof# e b |
|
?\o Ihe  [nevCaded Pow@B”(fP)
- bl 2

2 &y meCkamcaQ effiaency s Y\n* Sp
> e chanical. eFFiciency  fakes 1h#o étCCO“

Jesse& tn oin engine. -
> Ecchion 1osses 4s 1h eace of PRINS, besTIIG ) Gy
\Jodve melhoneSms

n? Theém ec;mw

2 14
cafed dhexmal efficiency—:— - af cohver
mdl& rey b€ defined as JAe Ww 2 :e/ < PP&W
?‘1\‘*" indicated  voer @-wé‘,preaf period © Hme.,
bl&. o fuel. duﬁ;\? o i{;i} o Pt fo TP Poemuni
. nivalerd, 0 -7 P e,
“Head 6""’7’5& gc\ma(ea L el Pory,
J{ Q'I"PXBO-_’ TN
| Me x Cy :

| thee Mp = Mass of ﬂéﬁSaPPLeJ 7 Hp
engme IF\KJ/}L&I

(S Varieg Pn@m 66 o857 . B

CV Nowe Cadoy fic \/qﬂa@/ of fle_
1%%@ m \\‘”kg ,

(¥ Scanned with OKEN Scanner

!



Brake Jhevmal  effiClenc
) The W\O 6F heas e,al/Cu WW /0 bria e QWQB’@D

yo fre heat *"/”e“?i D/Sl;&PPﬂfQJ by The fuel { deotng”

| Pewo rme’
A SPQ,Cf F’:’S L& Hedfl eé‘(jurmﬂefua +o BP PQD’/T)//?C/@
bt , —}IEML gneaﬁﬁ gappﬁred 63 faé’y /’er

Minwfe
= BPxbo
mF XCyv

2 Priake dhexmal effrcient
6dhey efftCiencies, entg My be Obﬂ""”ed'ﬁtom

Y\m— Nt . RP
YWidh ‘o P

Mbth = m X NG
"Relmwe/ efftls ency—:—

) va < fhe ko of allual mwnaﬂ %uenc&,,,ﬂ@
Y Sandard  eFficiency of  dhe Cngnelit e
S'O'mehmes %%Mﬂe,md a8 E@'Fraenc wa

SPBQ’PI 'c &Ad Con &Lmﬁﬂfm

DI 8 amound of fhe fuel ConSukned Pe,a’ /)ouX'Pe)r
\unif, Powery deelofes by fhe Phgine )20 2 @
Indicaded cpetrfiC fuel Conﬁumﬁﬁoq > T Rt

D The mass of fuel Consumplron Pex howr (h O'h’cfer
$o Produce an hdieded  Porwer of one. il wf,
7)%&8 ndvcafed SPeCsz‘C Fue! C@hﬁumﬁtbn SR -

; rsﬁ; i fuel Consumed. Mkﬁ/Arz_ "
| |:P of JKe ef\g—t’he,

Pralee SPea’mec Fud Ca:nSum Phion  ran L,"!—‘

k /ktdfmr 3

2 The mmrg  of GA@@,« Cﬂﬂfu éAJlPE’h"//\g&h’; n @’A—ae
&~
o Meﬂog’ o b/m[loeL powgbf 6 | one ko Loedp

Nz
(¥ Scanned with OKEN Scanner



v bty fuel rofo
D tS ﬁ\& Maf1o L-fﬁﬁ IRE ,r,asj
£ el Supied fo The 1B engme.

B/F =  pass (~foe pofe oforid”
1rosS flow riokecf Fo€F

2D Storchiometuc ary furd natio (65 .
Ccmb'wSﬂ e ofF cix fuel miyx.cafe mez'fﬂ s
diesel erfine = 2ofs,
Codovfic vodue of foefs ”y-r <

5T Clorific wie o bk VAl IE fisen,
d_,é""-e;l R fke/ &C"ﬁ/o qj(/ﬂﬂ"?’féf ot a’uJPf/f/
fhe  (omplefe Ccmgu.Srfbff ot wnih )
fecls

2 ::ﬂe Gl ovifrC Vefue oF oﬁld OUI’WJ"J ) =
- evwresSed ANk kg, ( :

D AHFS - Gaseons fuels IS g /.

2 [+ .S Yoo igﬁe_, S~ H;ﬂy(&[v%‘fg" Vf’-ﬁ«i’-o
| - (OweT cofiori RC Mf

4 F /’;l g od 'Tg.r{{

> 124
%

Higher Caowifec Nofue G{C_\Q Aot

2 The fOF&Q &.}'ﬂoanf oL heaf ¢ liteynd J’iﬁ;ﬁg”h
Noﬁvnhﬂg ofF A2 Foeld €S (crnffc L{)g;dr,ﬂaé
Ahe  Producss OF Combus A1 a“fz B
'hlg‘rd/ 7erap 04 LhiCh - FC'/QQB” A |
CQupplied vSwallY faken 48 15 (&

lowey (alb¥iFC Vajue (LCV )

Fo OPrt.r
F Irnevated B W”%"L'M
f hoss ety 7 1 Jhl orslon

~—

2 amaw\f o
”?1;”\ 6? DJur ﬂ&ﬂfuﬂfa’/ CJ{' ﬁ‘-&@ L fROA

—50}1011 ef Sream fevmed -
o eV e = Mels ke

Lohe¥e "B’l‘iHL* 7
1 = !50*1‘14@&}/&.{%—

(¥ Scanned with OKEN Scanner



LoV = HCV — Mg | !-;J//C}
HCV = qHy XAUGE T /g

Vofu c_efFiiient |
S

duxing dhe Swc#on SHoke ad NTP o theScwept Volume.
of the PISHON.

R

Nyl ¥ O Chual 04X drawn (=4 ék@
D fre=xt ™ML TS fhe, Mass of theo yericd. "
SN oY (= f xn K |

Whexey - Pau rs fhe- dehSr'i’g' ofoiy | J
‘ Vg 1S fhe Swefs Volune |
». exally abod 757~ 2 Numberofinfakce Sroky |

enginée (S ge/\ 7 Pei“o’wn. DN '-“‘r%ke-sfi | ‘
W&‘e&y Mealus

Ghility of oN engine, '

S |f depndS . — () Engine"SPeed ‘ ' ‘

J . ) !

@ ) CoMPrnegsion o - | 5\

[Ut Mixbure Sdneng {xl

W) [nlep oy femp, | v OH &

Ph‘ - ; R ; ‘ 3 ".':: ‘ . r-\: % ‘
Sfetifie  fuey ONSMTTRT o .
cheuﬁfc Y |

Dasnke S pectHiC fel ConsemPlion - —

(¥ Scanned with OKEN Scanner



Relotive eff'cienc Wﬁ % WC«B

4 ) Indl
I defined oS dhe odlo of oty
{eﬂe Cienly o the o4 g anda¥d oftt vl

Volumedic  BAMCiency y
as (
ackal Vidie canbe alcadafed fbom dead  §2> CACulay, |

PV= mR.T
Theowi #iCad  Swebt Wolume ! - W
M . | ]

)
Wka Pue(l oLy r(oflo P< rmPoﬂ?‘aﬂﬁL

GWwananCe vado ! @b) !
mhec{ o8 the ~sabio oC W FM a”y

Wadior o dhe  Gheoritical feel 2(0:5'1’@

Q) . OChual Fuel oY M
T Theowt Hcal ruel ouy Wb_

AR | e
¢ (6 Pexcfecd ouy fuel mivduse (P‘, )
@ﬂfaLeom . Fuel mmfum

¢ >le % oly foel mivpure

(¥ Scanned with OKEN Scanner



g N B2
émm%r%:,me@w o fesr .,
Py S@}gec{ ofF fhe &hglhe(/y}t oo rtfm
thjine jood on ¥he brawel reoorV

ﬂef\JfR 1of - dhe - cvzrrf@L 95 0MN)

boxue.
. ; (i R okl “
Defeym ne@‘)) B e erfine

s e foxe 1= wxi
Sol*m nere f ne e

T =2 F50N-M

—
-—

A nale powey of ¢he engine

: GO

‘s 1q/kgdT = 2 M X (ooo XFHO
eV T 6o
T mn ] o 79, 589.§/ cwalf-

B = 7%. 5y kW

: 4 Nm 2 3'—7\{\"\“'
2 Q.(L[i = ﬂ& Ceoc ‘

Wf) tZ bﬂﬁkf«w/ | }\“8 ol \td\%b'dfb\mejergwm
g i( #rie gy o (P 1S 5 mm e fedd fod on
N

o the ke 1S I
1L fhe ONHRe maie
denedofed .

Given dofh  pete wheol dmmem@) = &omm= 0, 6m

Didmepey” of Aofe- @) = Zpm=0.005m
Deod {eod en fre bosee (Y5 0N

(¥ Scanned with OKEN Scanner

N and Shing. badanGe. neadsS 5o
450 rPm fird Ihe Anake Touey



2> Gning balance 12d56) = 30N
Speed V) = YoM
o find-proke Rwey dovelbfed = 7

5/0Q/ Brioke  fowedy @P) - (W—S)W_CD%O’)N aﬂ?s \
60. Co.én‘omﬁw‘%

\ 6o -

- (g0 xTux aadpor 605 X159

ﬂ

60
- 9565.99 walts

E&"% A 3 1 G(A'e—gdi engine ha§ a

bove - OF [lomm s Spreoke [empm, e
eEfechve Presluve 1S 245 kN [m®, Caicui‘lﬂ he
Poies  oF 0 Cronke gpeed  of o 1P

Siven dod —

Po¥e, d = 110mm = o. 1M

piston e ()= ([)(oll) = 0.0f5M®
Shroke (@) = leomm =02 M

IndiCafed mean’ 8“”39% Ve Pressune (im.e)fm = 375 kn/mk
speed (N) = forgf,m | |

To Gind pndioded posiey o trnantc =9

r
-

.
« £\
3

(¥ Scanned with OKEN Scanner



_Sd - T P, = [ (%)
60
N 5‘.}5}\‘0.!')_)(0:00‘(5/(60
ANREO
TI: P = 021875 .W

B
g - s e

\
¥
i

. ) |
erom- 1 - v percimend fhe Following b5 \
= @fbﬁﬁd ;ma e fes¢ oF o Stnolcedesd ¥
2] i ¢
“@”ﬁf‘“f - of [ndocady” d1agn |
‘ ?@f\f@/\ e Pf;/:;tg% OPI yntf(‘ccﬁob"dlagmﬁ'@) :69_mm 1&,

ram@) = 420 mm* a%

o priin g nembes ) =1 bagfmm W
Diamefey” of ASfn(d) = [comm i
ler\gﬂk of Sfnoke @) = 150 mMm) 1%
éhg-me SPeed CNJ > Y450 £Pm };,\ ‘

TD E’!’f\t{ rnd[wad ‘Mean 6Ff€(’j7\/6 Pﬂﬂsg,{"b’:e 1? $.
indicated Powers = 7 |

Sol iSfon 2 (TC ko._"z_
sob pyes of O pf(%) | |

- oomsxoo M

A= F €53 X[03m2
s . =N of Poulld Shoke fom|
3. CQ gl ] s N

v f *
o 150 y 21 2.9.%,
o) 2,225

() fim = 9‘%’) > JLARK 235 hay- ¢ - Q3. 3ok
©) 1.p= fodilh) S ox 5K 85 KT 8ES x(odm
__' U ) ) - co

Co

' ’ o I ERAAL T e w——— e~ . e —— -

«.P'

(¥ Scanned with OKEN Scanner



Example . |

i

=

A IT (tu

@wen dof = Sfaoke fengih (L) = 26 L7 ;)O; i
Engine SPeed(N) = s eoft Pl = 222 2 S

Hewe n =N = B.I3PS (7 sirke- engine)

E(celhve “brave theel -diamefcls (DJ _ .M

K= /‘ > 0:6M) (

Net lood on b@ke@s) won
No. of Cyllmdey E )= |

Pove dia (@)= 2oem =021

Fwe,l ConSumffion me = Q, ng/}m, "2-6/960020.00}
“Fsee

tedowthe Value. (v = Y2000 K]/ b
lhe P 0,08 M/M™ 0,08 oo
Gind “~ 0O = ;  Broke 'lhe,b’mﬂﬁ'e,ffﬁr‘&"en% :ngk%a

B E,Ck ﬂéﬁ Ct“&nC}f"" - PSPEQ fe Fuet Cﬁf\sum%o,,ﬁf)

Co 'L)

"2/ O.?‘g }(Q‘Ob‘ .
f =0, 03 4]

po P XL K ENFIS
5 w)i < 0.0 K0,03/1] X 585K

H’. 2%, DY KRW
) (b P = s RN K (W~ SWK
- 9 KD %&OH%’KM
‘/(-»5‘11’9«‘/\/ ot K

i
o

(¥ Scanned with OKEN Scanner



(1)  mech: effcient C"’Unecl\) = BP/1p
'-;(c?/.‘)j/
1925
etz O F9H2-

MNmech = #1127

(”\W"\Qﬂ e%&l&ch n rLbfAQ [BnPKCV
' F

= (0. B9 ;

/F_’—— ’

@iwlxqzwo \

Nepy 2 6,905 00257 1|

Ry speepil Fuel (onSumbion i~
) toncumed. Py hee® o 3.6
- mossof ?ue,@ 0 r;\ . e = 2 3

‘ —= 0. ’SVIK‘H/‘;E
";DSP{’C > O >4f K‘J’/ISP"H"Z_- :'f

(i - Dokl

Kouple =2 37 | AT e |
(/'\j::\ afe - Prate power” B = 4k . \
G 7 _ |

Wﬂ,pefon > O fl‘g(cﬁ[mm
wader ce‘lfwaﬁng fhe Ca(?e‘ndeb’ - 59 kj/mm),
Tempesatuse Yise of CcDonf\j wudey = 4q.5°

Tempi of eWhest Jase = S8FREC

TeraP, of &ngine/ &N = g 1C

by (bl mato = 20 s
cabic Whoe, o ol = 152000 kg
SPe.CfiC - o - ok exdess Gas = [ o5k [KGT
M__@élj(iﬁ@x‘t heot ok Wagey ;‘Hlf.);.ﬁ(‘ﬂ(k%oc -

r g, 4 ' -—

(¥ Scanned with OKEN Scanner



S~ Heat Gufflied fo dhe engine
@S =M (:XC\/
= 0,128 X450

G = HIES 6w [min

, (= 24xé0
@) Hend erexyy camivafend fo B ﬂltfqokj/”””

(b) Hesd (oxyied away by Cmﬂff\{j ek
= deC(ﬂ)_ﬂ'ﬂ’)

5. X 42LX975

12.26 1 6 kT [min

(O) Heab (wo¥ied oy by evhaust gases ‘-
= mg (aerH) G (Hg=Fe) - -

- o‘rz?[w#!)(.@(8%?&2’/3'9
, 2 (042, 5¢ k) /min
(&) Weod unaccounfed o enes sy o gqmw_j&mjj
> @ - (atbtC) |
_ 6%6%(1‘17””216'G.HOC(MQ
- 9_0?’6:%‘1 Kj /Mi/).

Fal
o
—
-

Examfle -
ComfresSSien Yafio=[5 » 1T
6 Con gumphon = IO'D—K?/% i
ot R Vlsesf el = 43870 kT k= Cy
iy Consumphion = 3§ UG (Mo = my
Steed = (leort.fm) 2 N

(¥ Scanned with OKEN Scanner



Toxaué o7 the broke -dfcum(ﬂ._-_ (96 N~M)
posnif) of ol e tsel () = 1555
Temp, U (Tuy = Ty ) =36°C

€ KhauSt 3% é;eﬂw, (¥5) = 4lo°c
R ) «QPJWP- '{LIL Z;Zo’c
Co: foy €Vhausy gageS = [al7kﬂ/kik

Sof p,p - AW

GoX[oe0 BT
2 o X [fooXIB6 - 222047768
_";—/6—'8?([000 F—'—__—-G—'(SOO.O
2 3?-(1(_\/\/
m: [0 - 0.2756 Kj/kvvh
37 F - i
(In) Brosue thexmad efriCiency; '
"_'—_‘—-—-—————t .
= BF - 37— 2 0:20750¥ 2975
Wb T Skl T Ton xyssn
360

Heat lafanCe .gheﬁﬂ’ on rdinufe - oasis -
G:) Head S“PPQJ&{ 68 fhe &eﬂ [y Ml ! ~

> o x 3810 = F4e/kfy

®) Het e Veend of B.P v _ B Px 6o |
‘ Z37 X 6o = 22.9_0[(17//’4/@
6) H‘quﬂ Ca'?fb“f@{ amﬁ '58‘ &bﬂrA/? wage )y —

= Mw X, (’hdl,ﬁu,) I

2[5/ 5K k56

= 9299 U foain

(¥ Scanned with OKEN Scanner



(4) H1eat Cawyred O_uJa(cj ’53 exhaust Jases
:mgf)(CPg X [/?j"/“m)
2/ 10,2 i x (4o 2°)
L +5.g) X117 x(

=[98l lkj/m:‘q

Oyiveny daft—
Ww engine. hence =/

Speed(N) =250rcfr)
Nef brake foad @) = G5x9 9N

Mead) effective fressy 9@@,,9 = 3%
el cangemphion (me) =
Jalhe C%ﬂmﬁ Wy Flow fafe [yy = Smkﬁ%
Jockel wafey temperaure op mletfl) =26C
Aackef- wedes” FeMPeyaftye at oudlef T = 40T

“TestE  neom Teum/aﬁ“W Tadm 2 26C

Temp, of eXtheust GageS (1,0) = 40T

iy uged PeY Kga‘?&‘&%ym/‘ . g

Cylinder™ diomefey (d) = 29ch = 0>
Stroke  fengfh (1) z 29cm 2023
EftethVe Luple diamegers™ 1M |
mean  Sppcific. heat of exhaxst g )

' . Guses (Lo %W”((]/CZJ

- Drake nadlus z &&”%/M §

C«\/?%3009o L(J/L?/ '

(¥ Scanned with OKEN Scanner



Sol I~ ndicated fowe? '@ P) = fm Lgn

350
'm =890 wa,a,,gg
T.P= 1g. %gk»u
B ra e %WQT - B.P = MwwK 1
= meg&)x@%xq glixos -;Ii
60 i
;Zao FFA5 = ll6so ks
' Go ¢
‘ =168 4 Wy |
Heak ballance SRQU’ b < ;
H{c&, _SUPFQ‘ QQ( [N KW W\pc\/ £ By %;
i x k| zH xio K%Booo | %‘*
24T kw ' i

oo 184 % cOomg wao = M Cpu)@o “Tur)

‘— ,——J-"’)P(‘l K (%o )_ﬂ

20. \?)“K)Q“’l IR0 g

st oo Ot foges - QKH“) CCPB@}CT% Tes \

? ZEE@;’(LM 0K (s0-2
- 3600 J \
| 133(;?;0'?([ X 35’0‘ '

213,93 K W

(¥ Scanned with OKEN Scanner



0/ 257
Y5m
20:§m

;@SE/ Y (inde dmur\ejejb’@) =06 LM

Soke Jergh(L) z 450m =9

LEFe Chve diamedey oF AL praie R) z%
12 qomin

Tofad. humbes™ of reve ﬁqﬁm@;&)@ _ q0%0

N = 080 = 20 21CFm
- gos2

4o
N pojar 2 3930
n= 2 5070 ol
,’—EL_OA_ /'hl
Nek foad on fhe brake(W) = goxq.gin "
Mean  eFFLHVE PresGon bim) =2 5,9 ba®
Volugne OF 985 ugel phei) = 7. 5m7
HeN€e N =852 o115 Lo i
Presduse of fhdt‘caj&( n mefe (?5%3@ 2 13L{mm sécnds,
b mesphevic Femh (1) 2\ 4 50s cagoi_
ot 2 S (O = (181
. ‘TMPW(AW M’S(Lbﬂ CQQQI' WGLFQB/(G 'Z_f,{ o
CooQDf\g» wﬁﬁe?f%?ﬂ@:( (ma) z (%o 1@,,( 5 E -
pmesPastC Flssune gy o = 1 Kb,

eﬁ/mdﬁ cqﬁeJ_ Foode,’b’ i z Q@ mm of Meaﬁq%
T Tps falfnk

60 000
KU,LSZ?(O"’( sx g0 75

Z (0% 813 = [F.25kW
_— 60600:
Borroueefouely A~ LN R
— 60,00

(¥ Scanned with OKEN Scanner



P i e

- Qgr x Lol X (smxrr-gf)&’o.?

@ ed
— 746452 H = [3.28kW
| 60,00 _
PrésSane. of G4S Salftied | ‘

() - PG\//T\ f Pgﬂf/ﬂ@
= 760 1 (36 o F70mm Ofme'b’(o.a'cy_
— 3.6 5. ') 1,
Nolume of gas sufplied a8 Mexpyed aAINT L i

Vvtp =V C_E%’_E)G):ﬂ__r)

= 0,1835x29 35X 770 , 1
T 290K %o |
120 Yoo
. = 09975 M>/min
Meap bodan(e Seef :
-——,'-—‘-’,-"_—_ .
@ Hea f Su(pg,'e.d' 5(7 {’ue@-' Apr = \/NTP(CV)!\/TP '
= 017875 x19x103

N 33?6:%5kd/m,q }
N = 13,22 (o .
e Fo ; = FI64L T /mm, |
(8) Hed losk fo reoling wapeyin gy, ::

= Mw ATy,
24 BX U yyg |

() fruic boen faey = (=P 7 §46 5k frmin
2 [7,95-13.28 feop fess due Jo frichen
> 29w Pem Pingy elC, = 8.9% xlo

@) Head eawVafent of bp th ke fm

(5 ) peod fosk 15 ©kacs, tadiagron et
) = 339625 ~ (qre.q 4794, %13&9 i
> 339625 ~193) = U5 15 1eT frin)

—

(¥ Scanned with OKEN Scanner



Braie fowes

P/Lon('j briete

W= &(alte leced #n newfon
0 - Lenglh of am ! mefres 5 o
N = (Peed of R enjtne o v
aug (0N Knenﬂﬂf’/ fm{hrz,wcﬁm KRy,
hrte

B.P = To¥ -
MRt

| N ‘s

-~ B aw ; WX N ak
PTRIRY o oy M=

/—\

=8: sl Sff(jnj /aa'élch&

(¥ Scanned with OKEN Scanner



Chotler 5 — Heo  drans fers™
Hea tangfe¥ t- 1 rs he Sty of rafes o which

o of head' Jones ploCe bep? hof SoubTe

o anoﬁkeﬁ/- : A - Sk ‘I
es  heal Flows froma. bod Ther
po® Wg)ﬂom/{ fem perasuse. U :

(hod aF |

A cfined a8 & foxm of @\Mﬁﬁu)/ud. |
i Fronstt pebween o hof Souste and Coled rzea%;
2 e koY af hifhes temp. is (afled &3 S'O(_(‘m{
body of Aower femf, IiS Cafled e coVs, |

& Mechanism of heap Flow -

jﬁeaﬁ Hansfey  ave Three Mechanismg
() Condu(ﬁ‘af) | '; o
(ir) convechion | | |
Cft() Radc‘aﬂfoﬂ - '_lll
(,) Cenduchion - 1§ 0S5 & frarcfey of head Freom !}
&t of bodf to ahasher AT of A Same |
bedg friom one body to mnofhe? body, w/ujg\ 52
Pk(dgqrca.ﬁ CMW ik _f{’L' tifloud AfPreliohle
i< flacemeng of fhe T (e of o bod,

'~ heod Flow 1n salidS |
i » mepal (L of o hesd~ enLAonfe s Jute, f

—

(¥ Scanned with OKEN Scanner



COY\'\/QLQ’[C’“ o A0 %@
Db 1S e tmansper of hed fum oné ;—bf/:ha( @ﬂefé@r

Poing wilh tn a fluid b mixing of  ho 4

GF dhe /FQUM’

pemen - freve Thexmomeded (S afrly zexofh

Aosigsee

C Radiedien) - M iS a rangfer of hedf from ene bey
W} Nod-in conflac? wWidh 17, b(j Wéﬁ‘oméﬁq@g
wiwve /?kft@u.gjc\ AN |

21¢  nadiafion 1S PasSig ﬂhgwﬁ/\ "gﬂmﬁ Shace.
2 14 1S ‘nof hran§ foymed 2S keat Ora"ﬁ O%eaf,fo}%

~of enex (. ‘
ExamPle \— Head Frarsfey FLom  Sun fo eav ¥4,

ol ConduldiVilF - ol
M@& pranspey 1l h Al

s rafe o b awes fer
Fhocwnese of  da AP e
unit  fempP. differece. N

fae)

Z ool lad 1o |F oo .
f———-—’/ ]

Cr

(¥ Scanned with OKEN Scanner



smcdynamics  deals with eveilibran  Shases
%0 ‘f~IICD”§j %Loms,one ealurllbuium Spafe bo ancihey;
ond C’\f\?\jg_m/ n W ofhex hand, deadS with sgStems fhd
Heal Jﬂl\{\( qﬂ/ A‘éq;aiﬂlb’iﬂ%m ond ThaS 1S & no hediaifibreiam
Phenomeno’: [ -heo’dl MMSF@/
o . N
77—”'\'6/ rz/U\f.e . Nqé rW\&JI’U J’uofe, O‘F 0 e ﬂ /@ﬂgW\
detend> @, tomperauye ditrevence fex it
groien®: CRE,7 L ige of ~femperare) thaf dVECh,.

tde ©
/}P;; [“\!C}f\érorn aveas of feal franstelf :- ; 4 . :
@ The hum human comfoxt 7S C()ogelﬂﬁ hied do

was, And
imwaneedm,ﬂi’pmm Weay regecton, we fry do ninl
e

eoﬁ mnsﬁg«( ' b@‘ JOLCfJC"Sﬁ”fJﬂ OUIZ,CVO#I'OJ,'
{H\r%% hem'/fronf*\enﬂaﬁ cendifionSs a S
ﬁ) G ppliecnceS @€ designed; in hele. |
() many by iy (e PrincPeL of fesd frangher
O g of rinimi 2ty heat Ioss m i Ryend
on- ! ~ 4 FREOR T2 TR R G
Theat gain A0 Summed: W g | .
ér;ﬁwwes - The efectic oF gas wange “;ijjfgc? Fi‘:i |
Wbﬂr‘r\g Sﬁgk’/\’\g fhe ree ’geh’&(”\ o a.}ﬁ?
O 1 dage, e (von,and eNen e Com pusler
: \/ OW\A 'W\E/VORMQ%‘ . e - , ) -“ IR ' l
we:;. rangher plags o mwger fele .’“ffo 5ign |
E) Pﬁ many , OtRET, deCes; Such 48 ¥ e ey |
'SZQX' Coll eChow sy VANTOUS: Com poDenf5 oF Foe ¥ fak
o | . :
- eNen |§poLetts Ly
*) O:nni ofpimal T Sudafitn ENCKNESS n Jhe walll 2

Ih o Cexfn grechen

pouse hold B

U o Lafey o Speam, fifes
By KDOFS Oﬂ’ M\IO'(&S@/S ’Or/) ;’\00— MZZM ined @’Wki \
0¥ o T e g it el
posis of o hew MMS FCY &,, SIOTS o demndiin,

i

(¥ Scanned with OKEN Scanner



x(‘]‘\IY\C\V ff"\rht(‘m/tl} (lft/ ” Jnanst
———'—-—\-._._______ [
|0 (an be debined ag the 'ULM/ of heaﬂwaﬂ PBB’B'
Jhrwu‘f‘\ A Unid H\KC‘U\QQ of Ihe mﬂlence

eyt
il aveo- Py und femPexabue b?;f/ry of Ihe Mleny

1S fhe Measury of lhe &
10 Condutt heak &N/ Dndu(ﬂob’

es
D Pure Cyhals and mepeds A pave H%, JevialS &
Con&uCOt\h 93 ahd " fo5es ond. 1N

N qum!" ‘-.,‘w/m K chu% ‘P‘E?J’ mefﬁh Kd ) Y

Thexmed Dt LN SN?(’() Ct?()

“ ‘)W 16 other Fheymal Condud’W!Fy di
ond., SpelofiC  head Cafocilyf od Cons ol
| ’@H’f meewab’@S dha nafe of heat Jwﬁfﬁc@w ef\c{

oF e mﬁﬂmﬂ, Pﬂfm the hef. end fo

vided b a!ensz@,
fﬂnf ﬂ’ﬂeSSwm

AYAID DAY HW gj?md. % f d(bn Cj/ka?k)

S (e
A Lo ex ﬂ\e/ que/OﬂOC W\e/ Fo@hb’
%2‘3 Pmﬁagaﬂ:'o/% of heaf m/w LY K ’Voﬂume/mc

e /*x/“kx’ 5}((
O( 56" )T{)L 3 %xmu‘)l e |
g WMt 2 (1:32,.

I p ') Ly ) ~
\rl\.\f : ;‘ l iJJ )I(" \3 )42 b"')l?./-'uts ?’/JJ/, 'y

_,l\i\l,‘CJ.'- "3)

(¥ Scanned with OKEN Scanner



Mode of Head fanlfey”

Y Head (n be fransfemyed JAﬂee"d(’f%W modes.:. .

¢ convelh™

)’KL P\le adton.
Conduchion 15 head fnansfes by mexns

M aﬁ ) pafion (U(%mro\ maf@wa«@ without ane, '
o mebelsg the - maseyial 08 o thole,

oy OF TH - | |
Jiid Jawe Ploce I Sofed$, J0Vwds Conduck,

Condcttuc hﬁti)n e Colisions ond diffusion of fhe. fhotféCcJ@g'

i 6%&7 Tandorm Mmofton, In SelidSs 14 7sdue fo ke
., .’du\dr@’ rafion of. VibrafionS of the mole:des in a bbe
' C;::& 1%6 ehmbu Inang oyt b free. 6/&;17@431 ]
= e nedl of heat Conduthon cﬁmaﬁ/\ a medc‘umdepgyl
on Ahe §eomeily ot the medium ;1S fhichness,and |
to, hogertil OF the Mesium, 45 well ag’the femp) |
g (e medaum, We KnoW Mt~

di Frevence, oQreoss, _ ,
‘ o kot wondey fante with lass Weol Nk

ﬁ?m o0 heok lss Rom dhe dani . The dhitker—
he inguadion, dhe Smalley” fhe heat LosS. we alyy

knowd Mk o hof ey doic will lose heatat-
0 hgher rafle when Ihe Feml of fhe tom houg,
the jank i¢ lowered, fudhey) fhe 6";}(@@3’%@ ,
fan\, dhe Invger dhe Surfate avenand dhus IR dyafeolhed

(¥ Scanned with OKEN Scanner



loudtents faw -

?c?’%—ideh Sleady) heaf condee flon
Mane  tall of Ihckeness Awe =l
Temeyaduve  diffexence acoss Jh
l\CCuXdr‘na Jo expyimend

Rade of heal 4 (e % ("rent. diffeehte)

Condu chioN T hickenesS
e = KN T g AT
[y ray

(ﬂS AT - TQ-_T') f ot—%ﬁ%{eaﬂ (""ﬂ“‘Cl’faq
WL\QT’SQ) K = 'U\G,?fmctﬂ COhduCﬂ(‘\/f‘ﬂ( of Ihe Ig, J}‘/LOU('“'\ o Mb’{}@
mafextal (profoydiotafily Conspenl plane bl of fig

‘ ~ness Jwanday
In defleventtal foxm Q.thc{ Y %7 ne b

IS Called Fouwtey's law of Ae;x;ﬂ conducfion
" Debrnefeoh - W Sjades dhad fhe waje of heed Condesy,
' kawuaﬁ\ o Plane L(Ude,b' 1S ey donal 4’? %@-"_/Q’W’.
dilfevente Aemoss fhe layer and fhe heas LTI N
| oo, bed 1S Invexgely o Pordionl Jo 0’“?/@»:‘%@
ob the lagers '

"Tv':mpewa()t,\“o’@ w&dt‘f’n\ﬂ = . .
W (n be defined 8% Change Ih femf I a Rivticg,
© o dovechion, Chande may @ USe o fall
| TﬁTZ.‘jszp.f_l_l_)z.d_T'_.g,l_;'.n

N
\

4 W T .-
Fl’)“-“ .,\n‘l

.
~
\i ‘
| .
» ] ( | AW | v
H

\ \ 4
3 ‘ ! /
y
\ | % .
4 I\ e / ~ - ! A < 4R
) \\I,'t, "_.\‘

(¥ Scanned with OKEN Scanner



Convec foh * ‘
C@n\;ecﬁoﬂ 0S he Mode of enex gy fnanSfey bef
a colid Susfoce ond Jhe adJecend Liud oxgcg
dhad- i< th moflon, and i Inuofues the (ombined
effects ofF Conducken and fledd masron.

e festey fhe Aot posron, tne Groodh e |
Co o cfren Leod tianSfex, i the ablence dﬁanéu.
bulk fluid mofon heod drangfel heftoeen & |
sopid  sursece and dhe adJacent Fluid 18 by Ruarell
fonduchion: The preesence of bulie motion of #e_‘
Flid enhance$ fhe heat frang fFes” beﬂween o !
colid Suvface and dhe fluidy bed 1# alSo com Pl

R

fhe defesminadion of heat Mmﬁgﬁ%'mﬁq ‘i
Newdon’s fow ofF cooling sl
The wafe of & Vechien heat Meff Ay abmii
Ao be prefestrmal to /z,e Lemp. dl%w@'__ Bl
QCDn\/ = hﬂg (\T Taa) ' R %

o ComjeCHon  head hmhngoef#uenwa/m%
e gh giw&ege?fma cohich Con Velhien L,eg,.- i
e msfeg/m |

T = Scyfoce mw | !

ST o Temp, of Abud SQ%UW% FQYF’W“"&X

LY TQQ’XW@ : ii
& Tent V‘amaﬂzbn ﬁ /}S ézs/m(ie thn&g ef
oF temp, do(ceases.

Koy et )

(¥ Scanned with OKEN Scanner



. [

| GuffeS no atfe huagton b
. Sun el S
ok enexgg_mﬂ e of I IheET” -~ fyes bddleg
Heve WwWe At n fexesd M St ded gj :

)

ji of- dhe Chandd8 N

|

on | ot w In He_

dr adien - e
= erntfed 'bgﬁ]ogons HS A 3Ly
~of70nS op

| TRadiadion us (ke enend d- 0
! Em iy m{?ndiﬁ&dbggnyﬁ(g crszmﬁ . ond (e l’%
. Jhe affomS 0¥ mofecades. u)amemﬁaﬁm
e funsfer of @n%gffrggbﬂvm!’ﬁ' me W@ﬁ and I
 ihe presence Of 0 IR s Pl s
- enexdY dnans fes B Tn o s

e abton,

toheCh IS -

‘ agnedrc |
zig?f@m cgo?l/@_@, yodio oS 5
3 'P"eﬂ'] ' ;
ot thogmal nadapion: R4 > g

Phehomenon, nd ol Qoﬁfds{ fo . \)/o_;wtrﬁ
' pgorbs O bransmib etk T Y
ow eier; radiads 5 tg walff
& Suyfoce Ph@homén@r),-

of Suclh Maﬁgai');? ey
. J 07) I, &4 il : ,
and fhe YULCET GE T o pew MICranS |

Stefan - Bof

Jhe nafe of

emitled A7om
the Uih  Powey of- apslufe femp s,

(¥ Scanned with OKEN Scanner

dno form o wode 2 one fasm O
‘ | rs 1 di A - reagl
Lecomle oF dhets (/%aho/) SelCh ;f@fﬁ%q Jﬁ;’«

Se§ Emis
degrey

oy rmi#“ﬁb wond and agy

Lo theymal pLadiodron -Such ts /e (ndexrol weflo
% ‘Smce« e sadiadpon) . ©m 'ﬁﬁeﬂ( X 3 ah- oY) SQTF&%
aj, &J_J’\ ﬂP/\/EB’ M‘S’ucj‘ ;b‘Odjgj F_S

frar

. fhat Yedrahory Fdhod- er_h he
i skafes A Susface 1§ diyecdly preo ssdionad-#

a " neg neladed fo b cofe 2ot
f-i{ iﬁiﬁs af & pessaf e o.boVe B o,




. = BP Tan A )
@w, max A s T'D Aoy, max = S T | ,
(A feyms oF eneniy [/ Sfades fhay the bRLerdygy |
Madiapned T whit” Hime  Pey cnyf Ao oF A Scaface |
1S diyechty Propertionall Jo dne i Powel of absolute |

demp. 1, jfoﬂ“.@f =7

Wheye 6 = Spefan- Ralfz mann Conlans—
Value of €= 567 Klo Tl |
Tho fow olPlies ondy 80 bicicbodiof fheovefical Sty
Jhof absevt all MCiderd heat sadtali on. g
Blaci HodY yadiafion — ' ,
P Black body !N dneed  evedild breaum C/.eqﬁ&,,%%
Femp, ) emits Hedteragnels O rLatiadron Culled bler |

'bod»a \ f(_a,dl"aﬂz‘t?n(‘ R - ‘ 4
o Baek bodY L& OLI'\ -fdeﬂ@'?ﬁc{ Pz‘ﬁ&”cd 5%%% /% %
Bbsey,s OML incident € lechomagne i iad bz
. e gy, S of fresiuenpy oy Ang e/o#img‘_{(@m}g" )
OF ro igealized DP&%&MM%-@M@%& body) |
oLE o emils adedion af B mavts mum 7
fﬁ,\/& adiaft on . f‘”ez/ by Qﬁ@’ reeal G ytaoces (S
legs dhah dhe yodgadron emitled by o blacsk body |

Same Jornpesata 5€1 [t Con be EMPregie]

. - dhe A 1
. : z €6 ! whese E- Emissividy of #he |
AL Gemf | | Sensfoce

| Vedue of .75 én thesange I
0L € & | 'E

: | Fox @Qa‘__c)(, ba’@/gf/ € =]
The emissivily of dhe Suwface of & madexial fsis |
effechiveness ~ th emr%ng energsy A8 theowel |
odladieN. [ 1S fhe Yako of the enev iy yadidey|
from Ometexjals Susfere do dhad radiafed Foon, |

- fevbect emifley (1€ Hlack baliy ) AF dhe Same dopp !
and waelengi and unte 5 Seme. View ing Ceneli dyon), |

(¥ Scanned with OKEN Scanner



MU Ao
ho SeyPh WICL/ @) H-0¢ o MQC’LSMD’P/ of hoU) . &F

The Sadithon 15 abgshed by the P = .
Vodue  raafes In 04 &£ |, )M W5
Bloci_ body 15 oo fexfect apgorbel (n?! odven

Ve fect -emitiey, ;. MM’W
AOL Nciden flads .

* Tran sl (o) - o yadation s
‘ F 7S A measwre of how Mech of fhe
L ang my tffed by he . bcgfg B :
T, - dnangmifled pedi iy oL Tl ‘
' (NCiden + riadiadion J@mﬁ |
Both & and A of & SCUD/F&Q@ depends oN gﬁ’vez W@Q

ayelengin of fthe vodiadion A
P 0((’ a_/‘ e eﬂ'),!g'
K%é\a_zzﬁf,i_égw oF nadadron  gfages tﬁ& ﬁm&;

Nl and” o SoxPhvily oF o Suxfate
o and Walelengfh oo oo

!{{rwmﬂf 1S Dz%gwnﬂ -
- The nadrsal WM@ prshrcles. E?Z\/Z;im
- Lt Jo-an Ry by (o ‘

vx NW (o condHIsN MWWL@%

Car\ce/\hm%m d)ue,jv /Caf\d@m

(¥ Scanned with OKEN Scanner



| Cheplen 2o 1Y ComPresson

Yy Com Presaey - K
’—_—/m;r’ﬂe, wWhich CompPrelS /Ae sy

o ‘
afy: P\da«ff@/ |}’ S PreSSune,, (6m fress MY 1S

¢ Sed - |
(1) PrewmatvC dred US

D) Paint STroging \ \

_ Cg) ’ﬁ;”* &ﬂafﬁhjrya”d S’aﬁeb’Cﬂwﬁ/gfhj OF”\/@r‘j
Combusfion €ngine3 . |

CG\U jeﬁ enjfm?,j_. g | | .

s filud-on oF WY Comiressos,

% é@omﬁnj ro wxkung

(1) Rege/é)momﬂﬂy Q) Refary

%’cco}ydc"nj fo numbeyx of siafes

@ Single SPofe @) multi “Stade

plcowding 4o achon
O simgle acking (3 Double adknp.

TQB’M}AE%L | I g
1 fre SSuwe i- Sy gy T TR ey
I § 15 the PreSSUTE off WhiCh % enfe )
o the  (om Preessey: N

M&&é@_g fresSSure_/~ o .
i 1S he Pressuve. of tomu,\ Ay eyud {7%

e Com PresSe.

(¥ Scanned with OKEN Scanner



Cc'mP/CE’S Cilon Radlo o [reSSus? Ratre, ~
I pa e n G7E

| afy VIS T
Pizegﬁ e Yafo Iww o #o el ﬁcggg%ai
vadio OF diseharge  Fress«

Com PreSSers (o Cify- .~ ! 2y el

—rﬁ—ﬁ@gy\ Le dedfon ed ag Jhe Volume of lé’)&l
LY dhe (om eSS EY.

Unid - M7 mn 0¥ msec

G delpvesd ! - , >
Cree ous delrVer) ) eved by e Crpeey,
!# Se/YE )

LS {he QCﬁt@L@ .
AL NP CNo?smqﬁ Tempe
f  Volumne S

s el O

”L (S dhe- Vo

—SSe /o
ol e
—

yafube and Preed

}<€0( 57_?%&(5’7)%2

ab Kﬁ

a’x ! <o cpongalr

~

(¥ Scanned with OKEN Scanner



RE Urnoltarthy) w10 T80
Poy drogtem fos Crngle atking BMreSsyy

°o 2 ‘WQ}C’

o X-.C (rlyhobc)
0 0’\/ Constent C/so%@’b’/” )

PfW& O#Jhe pv (5‘1'0\3((,4/11 - (P Vl+[ PV' 69j PI\//

i | i@ 6{0”9 )~
_\Je ) SiIn mAzcaﬁes Lol
(ve)si Wi PW/
h-|
2 @\/_l PV/ £/

&

z’j(——-w @afVL PV,J i G)
@Zf—mﬂ@ D) -G

"_D—,KP.\/(LL,/)

,V,

ye Knowfhat Pne,sscﬁe a/r\d/’%P relefren in PlyinoRC foay
@@Vr s Fx o

’7— - P
LR e ik

(¥ Scanned with OKEN Scanner



Subgwhdw\(j {he. Vaﬂa& oF \fg/

V.
R @ P
- N xpy q,a.”]ﬁ_ Fo
[

(¥ Scanned with OKEN Scanner



(¥ Scanned with OKEN Scanner



(nfes Coolle Z)/ O ol

; -'-—*_3"2
N J Gty
,, /;:‘E'\ / M/.Wiz‘;:.é.w ;‘ L : 9
l =
( @)
ﬂ | 0.
\ A = (eoabe
\l‘@\FWW hjf,)
‘ Tube m&&f’/
Rl LIRS ", consfa
-nf

L) 0 bas ofdimun N

(¥ Scanned with OKEN Scanner



O a’eﬁﬂ/ezg/
Hr

_&’b/ Mo e£fi Ciency

AR
i,

kaod ST

AL NE DRy 7 :
)
n_¢v VIR
hT [ quégﬁ)%ﬂ

| P -g
fiday o N

(¥ Scanned with OKEN Scanner



< ’cln MR‘T ’n ‘.

ol | I(P( ) Q

W""ﬂ-—r 6’\\], [G)%_ %__E]
n-

> B” mm\ [(/L

ma/pg?_,

S fot
6;7 fo & G

W= Ry, [rm )«a{j
. Al Prm
nlies rodi e CnfresSsion
W = D Y [e( f’j
w), ’ﬁ VQ, P_E%— j
'W”
_n’ [ﬁ g@) }H)vl A “/ﬁ]

N, 2@V £ Infexs Colin Loy Pevfec#
| 9; C (1 1 j IF wferet,
SubSMWMAj he ) lS noﬁ%?f

W- N e,.[@)%+@ul |
I\/| . | . : '_ ({* c [nPE«YwL

W= )Ny v,[p;)a;\t,g fs &*}f{;@}

N—) |

(¥ Scanned with OKEN Scanner



A
mn PR T [(F ,’Lri/ L maho ofS’/q;g
, v

W

A-l

—_—

—

powed M/q}“'b’ﬂd
fox i mum ELLLE
dW_ o
b

>W/,[’

O{W do. b

-”'

60

Vu

L

Whedl p scpeed of com(’/cessoa’ |

0

| 0N Rem

] W

)

)

i
=

o

(¥ Scanned with OKEN Scanner



o
é V), Ea IP}
5)@/': P\?}

Poswwe, and r\on(’osfmed?q’ioxeen\w AJQFQMZ!\GQ
Re(lt(»’nmcq&y\j ond P\QJQOCQ’H compn@/ggf;\( A Hegente
asg W\}Q V&Pou?f ' -

(e 5 magsof Mw‘f‘{um ;

(o] g \’\\u@g ok \SQQ!W{ﬂaS’

l " h ' s
. | | ' T

(¥ Scanned with OKEN Scanner



(om BosiSon  of ’CQC(‘P/ZGCM’HJ ane @ﬂdbﬁ Cb/ﬂf)/teas:,afg)

e et

Facfoxs

neciPraading ComPiesy|  gofary C@mﬂ/ceSiSor

’C:‘- Pac;‘fg(

(

Free cuy diSchavyded s
abed 250 300M%min

Frice o & 'fChay§ed 1’
A0t 000 ~ Joo o Mm?/min

De fived v dmem deﬂr\le'bz]’

P@P,SSQ P

fresSene
rang Friem §oobo [cookans

Momeyry deldiveyy P/tegm&
rahges IS 10 bar S,

) Sutpa ilr 1y

Sucfable fox Lot a’l’&(’/)abﬁe/
of ary AF hifh fresSune

Suifeable. foy fadge Jfgg;,‘%
af fow Priesk e

ComPre sion| 1Sofhesmad Compres§on

\

b@fﬁChleU&{ dee Folocd Speaf| 6@ AChi'eled

!

Can [Pdebefi’'C  Compression aan |
dee bo hyy g@lh

B Sl d/ pox SubPly 1S mﬂe?rm(é?w/ Ay SaP/’/ﬁ rsm&(ﬁe

sPeed fo frime movey, |

& P&'b’aﬂ.bnc& [ow, Cannef be,dﬁaecﬁ(y caup/ High, (an

be d r?fCCN#Cda Aed 7 /o

Q}«aaﬁﬁtj of [ Nof cfean, denesallty Gonfa-
Ars defieef ~minoged twfh ﬂbtb«:pcaﬂm?aﬂ

Freime mole ¥ |
T{edﬂﬁ’\feﬁg move ean, |

F“b’“ (ion| o licaded Simple. \;"‘
Std‘g’}w ~— 5 :

Bala rudes’ Prabien due” Fo i B”“Q“’f'”c? 5 Feirfef# |
L Mmﬁ bre breactions JC Com Preesse AR ﬁ,ceaﬁz% |

Difénence. beopN. Fosifi V@d«‘sﬂﬂac@nw and nop;
‘ :‘-c_____\ d(,&laéqcmw |

=

mf@zemew

LT Ons

Non - Posw\f& or S;%Lcem

We { Mﬂaﬂedoeg OOHW@“’/% :

head,
97@ flowreade fS noﬂ' MqCAaPFe(ﬁ&/
by dhe, ViscoSity of Hhurd

2E Hrerency IS dmoSi—Confﬂa
Wi f\mng o

9 High mamﬂmwance,
D Uean, b

N9 e Flow f(aﬁb dec/zeag

-,

\ANRYY
A Y1S5Cogy "

9 S’FAC’&\E fs {anLep\j@wl

Sagesy A Phen dece,
Lo Moy Vlﬂfunomee

—

- Higk and Lot Pfce&s zs*e/qm
9 Hﬁ_, Co mfﬂﬂf@ﬂ So,f’mﬁed

Pned hetessarvy =
| P Mok Leparsased. (Cofmecjf b

@l

-

(¥ Scanned with OKEN Scanner



SDIEES frofexs#ics  of Shear)
e

1 ( |
Sofua el d @l@

S0 S 141 e psan e o eohich  all AR MOEALGS
Ave. Comfacted 1h a fivied oSo# o

D The bond hegh #he  mulecedeS 15 Ve Shﬂg

DThe . dusforce. &efh e mofocn@S 1S VEVT Lo

. QJ‘U(M’d e The bord ( begh. Hre moﬁgﬂ,(ﬂgis 7 CUQAK@%-WH
: N D0id.

D The diShance  beph e maﬁeweﬁ A “WW%
1% —ely  (lawge. | |
S s o SubSncl 1h whith all JAQMJQ@QQ& |

AT In free Spade.
D The bond beth de melecedes 1S Veyy W%

S The, desfarve | 6 fe abms . is VX g

" N0 Uy evapoased fowm of Lvwd 1S callled Vafegy
D The maun doffesence bef” e As and va%w

W . | '] N N ERE e
| > on @o(lmc‘] gages Cannof- be |9 E”\qjﬁa@ﬂv m
Livue fied Ve 4y
2 fox e dases e das m; Doy vafoubs 7re. Jas f@w_qme
AWC ofpLiCable. ' f Nod AGPLICoble. |
PO0SES ave o- Shafe of | DNARUY IS nof & Sfaje ok
Mcxﬁﬂeb/ | | My unlike faseg

(¥ Scanned with OKEN Scanner



o i

Ga GrdainS & | D Napoas 1S o Mixfure of’
Z%éﬁ:ﬁﬂdnawc Spafe | foos mexe diffestn? Phases

ue, |
af noom fem fexod ave fvw'd and GaSestd fhase. || |

2XZay dees n@*}-o\o\Qﬁ"mW ) Va\Poaf haS A colleodon of
Chafe wohentt 1S obsewVed Paxticle  wilhoud auny defnite }l

a mccroScofe: Shafe twhen obSexved undes o
e meCroStofe. .

D Gases axe Lsually fomel D Vafouys of coafles awe a¥ound %
bup below CrerG Pmsmj Jhe -b@fﬂ[hgr Point- OF bdelf@a/J "
_gvopowafin - | - i b |
§;>. 'me C(\th@ lf\ P‘\%e ‘(‘ﬂbm %qub(_l‘d ’40 va-POMa’a-ﬂCaqg .
— danf freSSure Ohd feme 63 Aeaﬂf‘ng’ IS, clled el

v on. ‘ ,
fosmafion of Sfearm s,

A {

i/ lCe,.

.Heqﬁng of 1te. _—
—Z\\& heaf  Suffpred (an - be \d?y}‘c{ecglir\#o'ﬁ,\/'é"g’“
TS Seld Shafe, melling Shoge Iijaid skige Vo Tess
SWJQOLM#V-MOQZ Sppgeir D N e

_ Temp, of Suerhensed Shonn

e S S .

(¥ Scanned with OKEN Scanner



2 fhe dny Vabu¥ /
n9nin Trf\;J fPriefes S f_(; /‘ajz,c_‘,{ S'J‘k‘/é{‘%pﬁ'j’f Qﬁg///P)ip&

ris
-C';Tj,“"-r" Cf( 5".:9!'/'; ‘:—
“Spfymied Sform i Grpyuied Spestn HCUYS b 7enf,
ang ‘f'ﬂ-S’;a,.yE/j wheye Spram ard WAt (an o=ty

V£ HcunS then Fhe oSE Of cRfey
aonl to 12 rafe of 55ndgr’vﬁﬁ5ﬁ,

%
"u"-,‘-f-:':;[u—!'ci'i s evean
N f .. - s f:" -
D in ofrexucyds, #e sfeam from Which teal” Gon hep
f 7 - ; & ’L " 11‘
oifscted cx(emfresed af (enSéery TEME Uiy

a
- e, . TN i
Py J}_ rf’ "L’g /,- n g;-;f'\ '<~ r\j fS KFC{U)’} 3&& ng(/ C‘Q_f&’ %fq

p
| -

> 1£ Sparm (onfaind wofey” '@_3.;%‘(‘,{65 o Sa_(FQ/;g[cf)
i (affed wek Sfeam. :
I+ - 740,-\ ,’]ggfﬂﬁﬂl/w?rﬁd 7=
kozf ene (/
r eots Sfafe. Vet Sk,

R &fWﬂ Hl’ c,uﬂ'nﬂa, Vﬁ'p{;}ql}rgsé&

-.{‘f‘;m 1S heated fuxihey, B Sge il
when GBI fre. watey 1S convested 1hdb

S—Colied afcuf SqCom,

fees rof CoRifain Dy wnfeX fostiChyg

Subf Gt b heof €nergy 7o fraintan

redCyY N G J»Sa Ué 5 7"';-'\""‘5-

P

) r[’F,/;f:Z of—a r’gc"j&.'?,ﬁf@' S$heouny ¢ ey frey }oaded
ar (enSfand 1e2Suxe, the, demb. ruse) akyl fo

* - - —

G Scanned with OKEN Scanner




DThe  Sham s obfained 1S qu&az; AZZEMZW
oy and IS Lo behowa aflmes v
c# G&s. |

i Ti\i\crpfeq} quﬂﬁred fo Ihe Sufedheafed Sheam ke
Jhe saursadion femdy 1S Vcnowh o head of gqm@}_

fhodr,
6% SMVeZhgng&ngm (/h,e/ gemp. of super ootk
S The i€

W pron femp, of. c{ftﬁbs#camzsc«ﬂ%; ‘
Sfeam _

as degree ok Suﬁm"\w

. Dugness Pflﬂ’ﬁ"’? -

!
|
||
|

T iR fron of Sf@lm 0s dedined al He
Ay eSS Freogdion b
‘32\;}@ r?p me3s  of driyy sefusaded Sfeam fo de ,1 |

| !

" Josall mags  of cueﬂ S feam Cwmﬂmmhg i //LLS i
refresented . by o o et ‘3.
Dregyness Fzm(‘é’ﬂo .'T- ' SR 1

| X~ mchSof' G{KL@‘ s (ng) -
AR T@M mass of wefﬁs’feam@g) [ |
i l’Y)E o i i e ‘:_!.
| m\c f'r’h» /
| Lrwrc/ flevd
| mi lmaSS of Z@@@@ﬁ)

g, mass ef Speam (kg _
@F“*}y) 2 Bl Mags of weﬁgﬂeahq(@ |

9 |F drrﬁr\esg émcﬁon 4/ the cOnJ” of & /feam 7S ced

" B =

——— - e TR
T T e T T

T R (R =" e N 1 S oy
| )i | S’aﬂa?ra/&/
9 et 2R s Su@fhﬂi@‘

e —

%ﬁﬂj@/ M’\g& O; Vaug. . of d'tifﬂ&ﬁl F"T.OLCHM @[—W—ﬁ'

YT

T e eyt

2 a i

chtlin,

(¥ Scanned with OKEN Scanner



— (ansfﬂ‘ ne
e
uoﬁ’“‘di
aju'f“ge me
0
\ g \J(»QO‘*{
3 e
j L’/z =
¢ —2
(Mimp;)

/’//—\
e Thonyes 1 (e

{ Change I Pressac

Hect
K aW‘ 0

e 12 Pnegguw Hhen ,ﬁow( ”ﬂ Pornj’ W

= In)‘ Cnfne P
‘ N” + ’%{’.3 o hg/

1’\} e kg
2 ”2 2!
o fdh o= [Gd]
fis= J& [
952;-8/ = C‘p pr\%
)
Qh(@,’@‘ )

(¥ Scanned with OKEN Scanner



’.
{ a

)

|

Shearm  Powes GBrcy(le

(ox¥not ijgﬁ/,_
2y
M
2 J/ Y
omfi
_ésf“ 5 5P (wsbine
Tl f = J \ 7

| endensy N f
/

5= 528, )

-2 - [Sefhewmay Feeess heat IleJecﬁoy) fofb”LP,eeQ >3

2% = [So enfrebic @mP@SS(OV) Aear me J;(/?a
3-4 21 Softheymal hﬁfl} @dofﬂ"ﬂf’on fSoéam—;C

(- (= IS0enfreflic. EXfangien

1o 1 - Heak | MeipPbon| o Conseing, Peesmre- frotelre

|

Assifhermend effrCiency /¢

Limibtlion . [>Tt (gele B8 Iavimum b fox offed™ cycle buf’-//LrS
‘ not ‘g}wVe [00Y. %foe/\% 1l

Siean Rw/spg,aa c Soam C@f\Samfﬁm(SSc) A

K Wh/ 3
TS e amounft of Sfomy. /wcwma/ /O P""fowﬂf /7('6&’@
oF fewers.

SSICe

m&gSoCS/@L”\”\ Kﬂiﬁ;? /’15’ (kﬂ/)
WMKW‘ . msfkg//v))‘w”e’(@

-

8}

-4
(¥ Scanned with OKEN Scanner




Lim i fafon8 of cawnof Ceycle .
it xnof Cycle S SETHPT.@ and Hhol he Nfhegy Thex
| ag\ij‘j}"{;\\qﬂ C;,;rél'eﬂ(’/’; &Y%’IWQH Vadues of T,ar\d T.L; YQP‘H‘/J %C\

ew*?gme diflicad - Fo  oferafC 1N rrachice belauge

of L Joffotopny FeugonS. .

RN Ll o&ﬁﬁ“(c&ﬂfjlv @iqﬁieg_g a wed | APLS /Sef%f’f’&@g/ #

Che Satwweded Shife a8 rearsyed Y e PO 379,
D tF-18 ilfrcegf- Fo GWrol fhe Aualily of fte go?densqfe
. @ming oup oF he condensey So fhed dhe Stake 37 IS

! e%‘lfﬁg Oh Fai ned, | |

- D The C?Ffr'cfenca of fhe awnol Cydle IS '5@0\9% affected

b fhe femp, T o wwch heat 05 frans feved o Yl

wOXUIng  £loid, Smee e Cihica) femp. fox—8/eam

X9 or\Qg v, fhevefose, IF fhe  Cycle 15 ﬁobeo@%

th fhe_ wef Fron, dhets mandmum  Possible. domPr 15 Gupy

~ely femited, el ? -

> e gele 1S SHUL move difeLlF #o ofe¥ad e I firg oy
With Qefoxheaded Sloam due {0 fhe NELESUY op gpp ;
Jhe  Supers heapr onsdant fempPeyadiyC (184ed o0 °F

(onstand Preegués |\

Vead ' 1€ JeL bed aﬁConngafn,gL femp | 0. c{@ﬁ&mm ‘ :
Oq 3’"(’5'4—‘51) 0\0’72@’,—&9 ool

Head @odditon aof Cong fand- Jemp,
O = T&_( Sy #'SB) ov T (4 "9
% [Nt wovicdone = NeF Fead Saptiied |

Head Sty |

\ > Head Supplied ~ heat noertel
# | 2 Ty (gw“%)“TLCQJ’SL
P B = Ty 651 "gj)“—tlﬂ?l "‘S;_) _'i'S.’:‘SHa/Nﬁ SE‘Z%:S« )

(¥ Scanned with OKEN Scanner



']RO‘MW\(:A. (l'f W T)) ’ fqt “(."))

(/6:"("‘()”((‘) :,,.Q.(‘_gﬁiﬂ . Nef woshdehe I #e CHle.

NS Heag supplied in e ole
= (i _.(- -
' £H rg 'S’ fl) = T’:('-rg_
Tyr (s -5,) f

L AN
[nf%mﬂ 2! ’a Uneany = 0z
' v Date. 30 -07-25

/f

’[,(WH 2 5600[43
e ﬁ_ﬁ ;ogéaogac —/-36¢;O[CJ
(Kl xh =

gef’ gec

Ul F e

Prio Foyimance Cd FEBIE |
Theyrud, e fClency

() E¢ricency rafio -~

é{b‘{l/(, Ho 'O -{ﬂq) Z NEJL OQJW(_.O/F Of Y cg(‘éa»@fw
Tu Wbmm |

Roa.cli o rtadio. =, Pump wost (4
K[’“))/ermrbﬂne wa&(z‘}oi#
N/ wosicalp = W —Wp
Heat rafe *
W o5 ameunf of hed nevwyed sy & Rowey flun fo
Prioduce fuwh of Poul’.
enip ¢ - K/ wh
Rantine cytle -

(¥ Scanned with OKEN Scanner



Ranline (4Cle o« — @,

P P wef Sheam
— Sufebf\eaﬁ(‘li S fee.ry
pry Safwvafed S fear

L—/’,_—’ 3 2! 2 ¥
é- A 2\

=0

1-2 = 'Reversible adoo bagic (IS e?;fa"% C)@ﬁ%g Giion

9 -3 = [So baiC Hhead negdeckon 1h fhe onéenfely
-4 = [SoenfreliC (,omf‘r(@gswa:n) 0N He Pump
S| = ko baniC heaf addition 10 fhe boilel

head SufPlied 6y = hi~hy e;—'—%hﬁﬁra,rh,k
| | w2 O Y
ot regecfel g "?«"kﬁﬁ"—\hﬁaml\y

Qo> ha-hg

G Scanned with OKEN Scanner



(1) - InCreasing bolley AeSSue,
@) - Reduding (ondenSeyy [riessuoe

: goegﬁa‘)% Gl g

CelC] e oxiCy T2 A, Gy
W (hoohe) = (o =hs)
1] i

Loy =t v;m“:'@‘;@;

NS —wf) 4 he TE-
m o= -3
WPE{(@{C(EMH = Whet - (Af '-fQ)— 5)"%# 7 W’F We
<m> Bhg AT ~hy S'F:C(," hn,
25 « £ 2(hy~h3a
Rl OB W i
EHA Cf]éf’\cg T M Y AL
(W) }')[ "Huf WF = )
Wp S VEYY Smatl &S lomping
@3@@ J’O Wfr

el bof oPeWafT'ﬂj (ondtftons on Sy PPse. = Wr=(oco
Raniine CyCl pffieienty

yih€

: N\
t I Toewmln,
50 o |50 2w US

-

Re henfing ord Refenedadi A fanicine Ecg

S o 703

(¥ Scanned with OKEN Scanner



Refeneynfve Raniine Cycte -

Bfeeding of Sieam i
Rohentf of Sfeam

feod boudox
‘ hopded

Reheat P\an une_ccle -

(¥ Scanned with OKEN Scanner



, , : )5
& eﬁ@\e}aﬁw Ranbine 6(70@@

|2 Ly of Sheam e LA, = Mhy + (1-m)hs |
Q-6 > m kg of Sfey [ DRy = mhy kg =hsm -
-3 D(M)kgo"gl’@m ?)mh‘_,

T'(be ,—,I'M

@I_M%L m)(’u 5)} {C@Chg hy +@;~H)j _" o
@\52 " il {,—hm m)Gl—A)} {@9[;\5 %y-@} |

} @LS B hy—~ LW’ T

Reheap‘ @Qnme, %de/
Ubpa = 2 5 Q- [h, h(,)ﬁtg A)
“ , Borff?ﬁ’ e
- ({‘"k”)@'@ bk DW= Wr —Wp
C‘r“‘wé) +(A3'1\9 " = Wy +WT, - Wp ‘
> (urh 4y by - (o 5)

t

i Pamp ooy i néafeﬁeo( W =5 jA g o l
52 hg % |

l

|

AT of Exhuust PriesGuze
@ WT 2 h, Ay cf—lj

Z’) Wt ¢ >P' | 9"—‘)1 DeCaeage in fressure
(:f‘rECt’ 0( 1- @ >O 7hen INCrense In eﬂﬂ(‘/f;g

SCtn" B’Aeqﬁng ; el ’)7« 2 wT qn 9D
WT |- ’[’ - Su(’@’b”x@ﬁf’}/\ﬁ/ 5 QS B et W
Ujl”) L Wiyl WT/PY[/T ' .
ey ey g s paremrer!

(¥ Scanned with OKEN Scanner



S deneyasss”

Polley .-
Poiley 1 & Closed Vessel rade ofhigh Yoo it Sy
i which  Speamn 1S ﬁer\e)b’ﬁf?ﬂf {riom taley by dhe §etl qﬂ’é,,

o heod |
D he WALD reecpeVes
fne headirgy Qupfoces of fhe Lot le)Y,

' Lollon e ObSed fo
> feading se¢ Sy faces of dhe )
2 heal SJ;MSCeS sn one Side and wwder o Sfeam on g,

3 pased on numser” of M
% Single fube

s mulll fube

2 paged o wWoBK] freeSSne.
G R R —ri

¥ (oW PreSSude

¥ medium fressude

¥ Hih PreeSsure

::')r_@zxgee{ ""_ﬁ'd"&
¥ Inkexnafy fired

ﬁ enthernally koved

(¥ Scanned with OKEN Scanner



§ DBased on avwwangement of poifey chell
5 veybical

D) HOB’IZJ’”M
"k BaSed ©n QPPfICa&fCr) R
\ > Sfafionady- : P
‘3 9 Mobfer ' : : : .t-
z\ fiwe fuve bofld™ - 0 | \§
Fiwe fuse DOPT

2n these bollexy, Five and hof- gases HOuJ ¢hicough g"r’\e, ' :
botley $ubeS whith axe (omplefely gcca'zrounded Ay

1‘ - i
t wafer-  EXS- Céc}\}my\ bolles” . | R |

|
21N %e;gé, botlens, , WV flowdS shvough Hhe dubes: and 1 .Yi
 he fabes 0Te Smounded by hof Hue Fesess i
| fry- Bocblotle and coll CoX, &Hﬂmg el : ,2

: e 1‘ |
1 5e Moe, Fotles -~ : ;

Dih fiye wbe bofﬂe'a/ M\@, %‘maca» 1 ammﬂg lotafed | —~
cangie e bolles Sheﬂl 0% drum and the hot @auegase; | 1

ot Fed ffhrtmfjff\ dhe Hlae fﬁb@f Whith axe. Sumund&{‘ |
b‘d C{JU.,Q‘Q)\S Bc\ﬂ@( - wodes™ MH

xdbﬁ%‘
A —

i s e i At

i i i i e e B
s ——

[ o a5 -ow(f\@ﬁ?’ . I boiles- h; a \
| / WQ of a Vin
9 essenhial” foature oF 6 sonpe i O Sngie fege flbe.
9 T bo?}fe,\( Shell. CDhOaff\S Wafe)s Md S&‘chn uﬂdefr Prue,smra'e.
. ,5) e P}b’é’/ mb‘g/‘ CQQMW\S the ﬂm&e

quw“_

| § AR

(¥ Scanned with OKEN Scanner



) ot NG ,qj o .
DMy (EX éammwoh eF ‘ueﬂ H' wlnd hehe ’1 169’*’/&

io fhaoagh The fve bans, :
MoVe S uﬁ“’aﬁ%ageg (({]’aSS efotg fhe feye fube ’:0 The ex
D bt Flov? undtn  he fuve € fOTTIES With - 40
D e wafes S«TC
heat of Fue §ases: qenezallff placed 1N fhe By |

> Suler” neafoy AubeS Azl

Ul sede. ‘ |
of e Floéb a;«SQS ng,lzé;’fﬂbﬂ@/ F—o?s‘Ca.m&fﬁ Uhfe 3
orbers, & L Péo aboed Lobals,

fowd PreSsuxe- (e

> Simfle dreS7gN
2 ¢as 4 madnfenante
nifol CoSE

Jexms of poiles < = . A
Shelll o - The Shell of o hoilen” tongishs of 2n€ e
e~ The

: ) 7 .fo*n'r\ and MVE/E’J
“sieel Plakes beh b INfo & yliidetos <o Closod With fie

? oy welded goﬁ{ﬂ'ﬂm tho Shefl endS &

-~ LanChisn of Seﬁ?mg 1S Jo (fine haat

o and  fosm & Pascage  fox JASeS. (£

mod ¢ of briCk woyt and 1h-alSo proNideS Subfoss-in

come fyfes of beilew |

. Quafe - 1F 1S Ihe, plaffoxm th & fugnace ufen wWhidh

TRl 1S bawng and if- S made of casé Mon baxs. v
te. avea of #he frage ©ON Whith fhe fye weR N

" oal, osed Atved . botley 15 Catled Griase Suvface-

B il s i R, ol | oo skt i e Mt ]

(¥ Scanned with OKEN Scanner



Punoale = - :
5%?7_5’6‘; chambed foxmed b dhe Sface alove 7he Jreal@anyd

seloco dhe boilex™ Shell s n cohich Compspion #ohes Pfnce,
19 16 adso cadled a five Lo,

wafes Sface | - |

2 The Volume of dhe Shell hod~ 1S occufred b i}e/ uhf;@rl
(S deymed wades” Space While Jro entive Shell Velume fes
froe waley ond fubes gpace 1S Catled S/eam sppLe. 1

Moundongs ! - , R | 1
”ﬁé’%&@ cuch as Spp Vale, Safedyiyalves, wader fevel |

)85t cqes ofc, ave famedag |

uges '@Wodbgéb POC’L y P/nggwﬁﬁ,gcﬂlftges | |
8;(3“9;\55\.&“4 a g"@ﬂe?{ Canhot wamgafe/y- wibhocd dherm, i
Bl

|

AcceSeowies !~ il R ] |
'Wguch oS Supexheateys , feed ﬂdn/{( IC ave fewmaf g
bg OL(Ce 86oved and /1\9/3 fosm Infedral Paxt oF Ire bty

- hey Inccense dhe efffcienty of dhe iifer: |
Wader bevel -~ 0y SRPEI |
"D fevel ak WhCh walel SkandS. 04 e boifey 1S Gl |
wabey fevel 1S (aWled Sfeam Spece, ’ .:a
aming . ~. ik ek SVl _ I
%%aﬁon of Sheam bubble on Jre. Suxtate of bof/eg/ !I
o due 0 high Swsface denSion of fhe WaeX. |

|

i

i
|
|

-

wadey hembing ASQ?’G:;&CQSL 'Oﬁt‘.&‘cacﬂ(‘fe’b/ because. of -an undegy |
~able Cond" N e Sojley wafel v LT 2y .
B’lﬂ ‘l'l.ﬁﬂ e M L L IV o3¢ -:"J ! S AT T o ! 1

| ‘.mghﬁ;émgm of fhe | Mudohd . apher” ImPuyiieS’ of g e |
tho Lowesh Partoof e baley IS lewmed a8 bloagaly |

LoBFing 1~ Blocies of a3 beses o paghesia (h Sulatkon oapy
on dhe oufSide of o kolley S’AeﬂL«:?y-j/j&m pfﬁ.hﬁfd, -

)

Refaachosy s b neat Ingufadion maserials Sach oS fves back_
oy PloShe Give ), used o Such PuPoses Asfuning: Lompus|
Chamb @8 ixis A A bad sendesol ARIA yop DM w2 C

DA ,dTe/PoSﬁ# of medium fo  evireme haxdness 'Otcdmnf,a ;.'

11

|
—

’ .

(¥ Scanned with OKEN Scanner



weder dube bodex” . | o | !

c(ﬂ-———waﬂw Tobe poiles fhe fuvhace 15 fcf(tﬁgmﬁijj 2

' ;)\e?k@ driam, and {he hof Jases fass oufSide he 3 '
waey,

Confnining  fhe j
 Poifey dream [ Sfkeam
""""""""" (
UrP Aea de]-L .
Deu_)r) !\eC\dedf ‘—7
Fuxnace.
bed 777777 3

! ‘ . N _ ; |
e T TG VL
Sdokey T

SiE @nasls of o laxge nov of Payallel (ubes it
toeders” and cohnedled fo Lotles d¥eum _ﬂm&ﬁﬁ /}\eﬂwg
% CNolPoyafion dukeS Place W1NThe dupes due fo heatof
Flow Fase> ¢ ¢ hads, o
> e Spearn fommed 1S e fuxned o Ine dram fhrougs -
wp fake header, and Sleam [eaves fhe drum througy, :
o Qﬂ—OPfWﬁve/' f St
D Pelaufe of SmalleX dnum, ooy fube bolfey 1S Seclably
T fox Ngh Presswwe Speam, genexafion ond Jess sire
I (s revwived fo waise Jhe Sham,
.’} D b domger (S Providert fo rnegulate dhe Sapily of
¥ a o e fuhace @ and remova] of bund gases
) RdvanfageS of  wufexs Jube bellex~ v
DO sy ling | | -
D ke eff IClency-
L@ Suldable fo e owex Mlapnd
S0 Smallex in “gice fouro guen bR o
DSultaple fox” “l:._a;\ pﬁf’g‘??w’ and high eapacifefs

(¥ Scanned with OKEN Scanner



Disadwanfages . .

—_—

2D Hrgh yni Fraf (257, |

5 Complicofed deSigh ond gkt bovsfecs

i

2 1 Pure. Ohd 54’6‘/‘5 WOFTn 15 ref Swbohle 25 fecd untey
D Small WwoseY (enfend cpuses e dories et evbins,
! - /2, 4 s
(femfaSiyen bef" Eve-fuve ond o FoE ] -

RYe Jube Boler | Lk Foe irtteg
= e 4uSes Passy Chpou R i /
{)gt- t\am ‘;umund‘g f;eu/;f?%'/"‘ﬂf@?’ 1S (G Culofed lirdigh
C 19Ty e Wbes #1448 sye Sorrmnddd
by hof flee goses,

D boile¥ Size (S Iaﬁe/_- D) hoiley Stre tn Srpdff.
2 Presswoe ronge (Stimfed D Presone pe et
a¥ea. of heobirg( Se o> Njh Ay doobar
9) %ZZ;&(E o }& f‘i(.S ? 5&'&’{0.(6 2 pCo. pf [«.@;f(,-/q 15 pisde
’ (J o _—
:a[/esg bafbgff‘hg (”\QV\CQS 7> H!f?;\ b{'&’i/f”g ‘/;.‘q'r'{éf.
2 B FA}‘UML} jg’:";ﬁf’ofw'”’) (2 LaSy franstestotion,
des " fze. %
9 ReMA ¥C[esd Skedl fFoxeffrcs
M)o"o’kl‘ha

'gthPLez vegtt ol bolfeys -

/—'-—'——_——— " ‘
2 In (ehSisks of o c%}JnJm‘fqﬂ Shell.
2 The ﬁm%; Poxtion fulf of vases ard ﬂffnaxrmg s foe
. Sfeam Sface, @_
5 Mo bofom of fhe Five box (s Yrate on Wath fuel (5 by
ond the aSh brer if flIs th fre ashPif. ,
D The heskng InCresses fre Suxfore 214 LI5Clstian of uih,
<) The (1S5S Puvesone [iffed inClined, f1is €nSumes c//ﬂ,,v
ciyCudofon of wasel.
9 e, end of @ath tress Pube ove fralided with hard hotos
bo Give oLless fox Clenring fhese funes.
7) Te (emPuStion 3@5@5 odtey” heafing the we/C¥ hs 4
ConVefng (hfo Sfeam BN CSCape- Fc be 0b1.0§ Prere Ihmetgy,
the (himney,

14 =) J/J'gfw Spulls bre & v v fff’,‘f

efficiend WRTKIg

- v

g st

G Scanned with OKEN Scanner



L S

C D man hale 1S frovided Jo Cleare The  Infexioy 4o dho
4 botley and entfexioy BF e tompmStton  Chambezan o/q,m&
> e rde  of Prdution 1S guth & é;on’EB‘fLaa:?g‘
do;_S' no  evLeed - 25 kgfhre and Pressuve 1S Nm A
ine bed- 4o %5 folobal, - ,
9 %}W\gwmm@ Vo il bolley i@ Can be JoansPorxted casify
¥ wnd o6 gk ~Confained.. et |
e C@:-.S%M‘E! wNe

am = ~. f
g 17
77 ]

L %) - 51 A e ‘ ) T

v\ ¥ g . U
} "‘ P T~ S = 1 ;',‘ LI T
b % 1 '
I 1 . ;: o A I‘}?" . i
| 457 N7
"' " o )\ \ .‘"\"(/.' Id'ff;l l, s
i (ee 7o
| : = 4
i &\ﬂ,ﬁﬂ‘g \————E : h AN I T

31 4 Dncaswz/;;geiwabﬂ& hat SimPlicdly of deSigh,dus

# TS bo! eam 7 1e3S e sading ond IMar’n /q,-mcmfa C@%‘;

. ofRsdioh il uged . Sugey mils and A
D 1S ﬁ?me Do tne Poukls Seasm dnd Steam forthe

b heve adon] 1< headed, Sl usilv

R pno(,eSS Wby’ .
" 5 boidey (g sl R
™ Qo 00’ heedet: RO

|
|

yo largey neseyVe of wafey and

he - ;SPEUFI'MOKB_"— ANy ’%5 Y ™ (=
i of fhe Shell=27087
Wk of the Sheil = 7 ’j{\"? A
o Mavimum Wertng pressae s TbalT
‘ 1.e3fﬁam@\&a@ = qoookflh. . i iy s
v;.}nfﬂefl#c:‘enaj"zfjo‘?v 0% b ane otat 1 )

(¥ Scanned with OKEN Scanner



(oChN{ah. bort€s

E(l\cﬂ@% el

%agoc&lev‘g _____ _| o

g G
a - — N
A\ ™

h - %*“

N U O/'f? HW&W(
-t h )P Eunnel

@ahaus‘,’_? PRI :
, & :

%ag \hld ~

,»/_ L
7
L .
A '
7
Z

/ ol 5“7’7"’?2)/

—> pdh of ol Flrung
Path 6F ©Vhaust gases i)
D hix daken fnom ¢he ofmos Prexe 1S FES) PaSSes f)vca%
dhe ey Pre -heales, whewe [# 1S headed by flue gages.
S hot aly dhen fAS%es ffvtmcgh fhe fuvnate,
(;T::(,/ op@eo( Loaben— from het well i< Sufflied /o a

- Jow  thnough She eonomised: .
?9:0:3—0(3-:{’ G;(l:i iﬁ;@\g[]we Rood IS Scllied $o fhe foed wasey

ceD;
10 Orscing - Shroudh Fhe. Econefnised,
=) ﬁhlﬂ;mfmﬁmﬁae waoleny o & yabo ¥ folo fimes

@Jn}f 3:1}2;/0 asgcaréuwec{ hrough dhe eva oy ks
and fhe fust 0F e Vapuy £S Lo Avaged In dhe Selaiwaly,

ol bm.

|

(¥ Scanned with OKEN Scanner



%) The Sfeam Jenevaled s psged Shrough  dhe S« ey

F};quifmg UOO{K’ i Ihe élbrb’bt’h€ Ine P/LQSSWHE of Sﬂeun]
| 2D hHes |
3 {S reduced - e Jub’bfne ﬂ)CLSSeS Jﬁ/{_@uﬁ/) /e (ondenex—

- 9steam ety $re low pressee | of gﬂmm of Fhe
n

Lohw Ch mmnﬁcﬂﬂi’{)‘xﬁn& | ,. LT
grhuds = SNy c@ndensgb/ cﬂ@P@”
9 ggeam p;es%m;/w/% fhe J on eifech/en®ss A
" &/V\d ;,em ; O o0

tomaval  euaiment, " ﬂ?xrwu% W/ (ondensen May g,

coycel 8 Ve
2 (ool ;,Jj Jhe NE¥TeUd Sources gv-d’_“’ = ke
lken 4 o8N
j:ea o coghing PO
nd chﬂC@;c-_b?l Le?f s o hosizondal, onfer m%
‘ il cox bol m”ﬁ’ pe b
7 iﬁwétﬂuw 'W'C“ﬂmﬂeﬁm pocd%” &
‘ S
bupe el IF ‘."’562 DZ ¢ et eose pab etk ANd PN Ly
{ e 31gh
5 1 wus o€ -
1 1969 -
speih Caﬁ;?é;’dmm L oo (837
Do Jﬁ 6 6= 44m le Lo'ﬁ G g
= 7"% ! - _ 7’6 e f -
e ‘f{‘fwm ooafés Fb2 -3 g’z,-;@;l[cm |
%?) Q28 of Sufel AM?Wb@' ) O IA
7 > moave ' iy (
olin Pessee = Yowar )
’ ing C+f aty = 10202/ ()
;,»).‘eﬂfﬂ&@’t@ﬁ 4'60 (ﬂog’o/ hINs ) y

(¥ Scanned with OKEN Scanner



coClke and w@it(or bei (e Widh lonﬂfﬁd"l)a,f o
9 14 (enSiSHS of o_dnum Cennetbed o a Sevies of fronfend
and resy end -heades by Shoy? Trilew Fuhes.
Do dhese headtss e ronneped & Seynes
wodey fubes- of Soiled drawn mifd cgpeel,
S e angle of Inclinafon of ‘he wafey Fu

ho?r)Z.onM ¢ Abouf [67 oy moBEs

2 Mand hele 1S ProVided Jo Gl Ihe drem, ‘
the fne doo¥ e fwel 1S SubPleed £ rf’/(égn&

2) Pab

of InClersd

w40 A&

foxted ¢0 Mo Lpwads %

5 The  Sfeam gess (ollected 1NFRE Sgpam Space o Fie
drum. q
9 the enfive boile
ofo JLi C Sﬂing&%’sw'

e G¥E huhj Y meang

o evcefd fhe Funal
[yon GrycledS Safkax

e Wil

Dg m T i g b
€ Pff?&mw oral oS #ne dreT and dhe Fabes 72
- I"S qra 3 - " Al
% Tgx()ané o Conba fn gd ” Jj.')fﬂeb/ 2N (.(70&{2.5 Fhe *&Tﬂl{:

2) The b1 CHLos I &
ang He hed F4SE5

Advandofes (= 1F o ccubies _ﬂ_f-ggﬁﬁ‘{f%
5 paxls e atcessibl® fox

S rgeyfg;w cfeam as Righ fﬂé’S‘Sa“aEahd rea fe ot .
foam geneabion 1S Nk ~

.‘) %’ar*s gf’\a hoiley (an b2 Sef’aw@f]; /’1°f§-
- poxfed and ennetbed easity.

5 e fuel 15 Comflofelf baang due Fo lage
kécd’mg cuyface, honce ofFiCiency of boiky™

M&ﬂﬂiﬂé} .. 1S hgh.
z ol ( S 4
T (ool of e FBoiley 15 figh 0o Sealie Fob madion; Mo

5 gewiges pure feed touey
Batey eakment (5 essen ol foy WAy fube herlex

(Cleaning InSpecfioand

ol

(¥ Scanned with OKEN Scanner




'}y([m rctuﬂf (‘]/I/(
e efect of fﬂ(l((515€ . ot e Pfcf’gSHb@

i ———

! \ (&'SQ\D W = Sﬂ ™M ) a(iCerd -T;\a“
Y - W - M : i

QS\[/

—

B@ ley mounf Ji

- 3 The deMice o compo,\eﬂ} fifed Jo the boiler Foz’gaﬁ&%
~ and fropey” ofeyadion ¢S called &S botlexs mOahﬂmg These.
- AT Infegrad Parks of o hoilel .

(D wmweve/ﬂ, ndreados” -

{ el wl‘ﬂgﬂ@m'
<! AR - Paswge
| Smm - < .’ A. ¢ ' i l\

Spce r j\ .‘ i
: Qass

be
I (
wafey o) B
e N
4 eald in wafey Oﬂkgsage/

7 twaley Driew
' J

DS a SOL CﬁPNlC@ which 0 (AS‘@J ﬁ’o Indlcafle fre oty
level 1NSide e boclex Shell. _

2 UWSualty) pwg Wabey Level (b (B ore Filfed In freond
of Hee tovijey, - ' -

b,

e

(¥ Scanned with OKEN Scanner



“) ”‘ L\‘(S ﬂ’(}JJO kom-z,mw h‘bﬁs (’,ONCA 0.yt bo;f P 7» o
= ﬁ90m S Cormeded Jo fke,(,‘)qﬁegfgn bogﬂg’,{qn {JO iﬂ{? S (e
) [50 oné- 't 1

grce, | o
. |
2) sheamand oo (ocics cordrod Phe Passage. be8" haler nd 3h5S fey,
> when

e cockd e fn vexbicad pogifion, the fassege 5 ofen,
Jhe wafey (lows (hio

Jlass fube  bnd Sgands of- Fve Same. |
ot fes
fevel as th e |
D The Speam (S OClupied O oVe {he walels.

9 heve ave fwo ballS M fhe Speamand wedey Mhssages Which
Hesf in ey 1PoSifhon du'ﬁr\j Woshing,

o |8
> in wse e qlass puse (% prskeh y the A8 qme.cgm |
Alond phety PeSSogeto the ends of the Jlagc fube.
2 Th Snam\e, ¢ peam and watpl wll nof- €Storfe oub,

L e Lepfloced by (JoSin fhe gy
HThE %QQLSS Hube o eagily — i) . 3 i
and wefey CoCks.

i
|
{
coClk 1S uSed fo aSceﬁmrn Ihad Ihe Speovn anf eonfey 3\%
Drioi |
?Cocws orve (9eaT. .

BiR

\
'

| | !
| &
i
peinfer finen | %
— ELupkd Pube | "g
Bic ,E;Mﬂf Cﬂose Qf\d opﬂ(_‘be
] ey |
Doaten pressune gouge
B | = A i
Ze Fangfion of  Priescune Facdge 15 b indicafe M€ Sean |
5 ,;Lesé“m NSide  the bolfer,
BRIt
e %oun

Yy Moungeq On p1e freong b of dhe Shelf exde, = |
dﬂn P AR
eSCu ye Jauge | \

i |
(¥ Scanned with OKEN Scanner

(S mosh- Commonly e sey,




DI haS & SPung fub? wih ellithcal Csss=Sect o,

1S made of hifh Aualiy PhoSPheY brente, o

> one ond of he Huve 13 Llssed and abkthel 19 e hofig
Vuaduanf hiCh IS ¥n m<Sh coidh e Small Proven v
on Cenfral SPindle.

D The. oMoy end s ofen and connedfed to S fenm Shate of
fhe baley.

3 When he Sheam enfexs fhp QUPKTd $ube, dhe /Ubﬂe f’@is
b bocome CO¥TadaY tohich Casses fhe ofter end © JAQ tuby
Fo MoV oy fteNds.

2 NS Mo\emend (S Communcafed 0 o Poingey” 'ﬂfconcﬂ 2y,
and Qe dfor.

D e pressose. of the Sfoam in dhe hoiled 1S neexded &1 thedy
Which 75 Sraduaded fo oad e Pressure assve afmash,

I

'9(7\& P@qurmg, M@ FS Gitted éo Jhe botley flmﬁté% U—-f%e 3,.%
Whith 1S connected 0 fhe Sheam Sfale of-fhe boilers; ?
FuS{b{e Plu
ﬁ ]
91/
4/
% A8 ¢

} :
|

| el
SN {//‘//

T by
|4

, J
2 196 funcpon (g (L (s off dhe Fixe IR fle Fumaﬂe"bﬁ fhe
boilery  When fhe feNel of wafex 1h fhe hoiles falls
1o an unGate Limk, and thus aVoids the evflogion WA
mag Jee Plae jue to oVeYheading of fro furrarg (WL

G Scanned with OKEN Scanner



2 k(S foed Do JhE. (roton
fixe bov

Plfe of dhe /}.'r,'m_(e oy e

215 S fonde SCree wed fo fhe Fwynace (roton,

2 ) Second hoflow TN 4 m ¢daf Wug 1S rneted fo die fissy

Pﬁug.

D Thege 1S S a dhixd Hopﬂcw dun mefal -Pibg Sefaﬁxﬁ"a’}_){y

of-fuSikle mMyfad.

N }TNA

9 The fusible mefal 1S Profeded From Fve &

oh Ihe Jowex end -of ”‘“‘j‘

DThere ¢s Mo e Confocp ol Mo Jof befteon
Phed~ the fuStule mefal 15 Complefof

9 The fosdle  flugs muss
and tHepPloaced mhuaﬁﬂg,

DR EuSible P!&ug MuSH nef- be rtef,

CWNCept Fusiple  Mepodd,

Boiley e essowres
2 The AW fro

(‘7 //\Q ﬁf@ hjg_

ﬁujg $o
g ENCloged,
be |

el s gOOC{ Conc{f'ﬂfon

Wed oty an yPhing

v deVie {nspatled with He boilexs (o frofoy
ofesedlon eund $o (nCresge Jho efficien

4 of dhe boiley

Plond oxe  Khown AS poifos clleCoyes,

> feed fump
2 Sufersheader”
2 € Conomises
2 00y free headly ) | |
e 2 — Subey headed Sheam |
VN 5 po engine/Mobite (ol ey,
A e fﬁ S e
: H—:E—:';—.'.' Feed
< Sufern heafkly —>—| FConom Pump
Hoﬁ‘ga-SQ} ‘
ya
?toﬂ Peed wadery
Mol hy "
% il
4T A0 Paehontes - Yok Fases

(¥ Scanned with OKEN Scanner



t (oWomiSer -

r.’u(’ ‘3a$o)
Ly

/
To O
o 1€ puter
headey

AN

J/ J, J/ l Bages fﬁje,a’

Economiser

N
C&bSo*obihg heo-d fﬂﬂm 0‘*53;’?” i

.' 7£u&jaﬁefgzq)fﬂ e e Nihes b """"%"
of he

' Safuradion FemP. i Jevgam o i
$ 4’) FO-..b& Oé_ ‘M\Isd 'Q//\pTg;dp& cﬂavnhw J;‘@ FOQ_A wqﬁgaﬂ f
Clorormise ona 15 o

DI 1S tSually Placed befuren baﬂf:a“ fuxnace ondos

Preeheadey. i @
> The hof Jpses Paseing ovey fhe fube Suyface o#
eronemiser hea be foed wafoy Howig in 1he du
foxe the waser NS ﬂ\g, bcvﬂ fﬁrwm ;f‘{_

) The, Fempevedre of feed oo fe s '“W%M#’

W’)SW Wm hot ﬁd.Se)‘b ﬂ‘odaﬁ%“ A

~ Din Clonomiser, tF'eew! waler zl;hwédor\ﬂbfk
- gembr, B no SmgenWon dgo;ﬂmg

L e P80
| bdntles ood gsadw

(¥ scanned with OKEN Scanner



?) Increease  1h Sfeam flw.w'mw-«n ’ef@ of fhe Lolfey

D ’n(’rtp (28 CG 1N ,}fﬁ.“% IV\Qﬂ () F‘{.r'(-l'("ﬂ('t"[ ‘:“ y;' "”- 'n !"‘"J't" h '.":_( /'1’4

. - [ ( _ L . - ) n 4 - i

D The Jife ok botle¥ 1S n(reaSed due fo reeduchion
of Jhevmaf SPregSes

Drcauﬁkfﬂf i

Db 15 he drlfesence befuoen Aisopufe 728 Pressue af
QHU formns 2n a 728 How FQSSC{L‘]Q and fhe amoiend atns pl
=M C  Pnekure., 3
Function of draughf-

o s
2 To  PrpVide an adedcafe Su(){)p(y
CombuShfon of fuel

OF i for Complese

DTo moVe fhe hol JaSeS fhenur
2 To Y hauSH J}\ege 5-qge5 ’\;mugr\ fhe 5387‘8”\.
€ h tim}\eal O fhe qf?/.”los P}l(ffb'e ﬁﬂﬁffatlﬁf\ f;-’,{e
Closs o Heageon of droudhf & — |
.Bot‘ﬂ{."b‘l’ d(aug{,\ﬂ— l
A | Yl |
2 \f | 3 |
feam Jop- deacgip MeChanical desgup
b ;
Y Ced INdie .‘
‘ dna g Bef. |
Mol drasgip - i B gl |
AT st 15 kel B e bty Chimnes e
‘ ) I'4

Knou)n as Ckﬂ"\n(’.g d&mugw_ :

'va\‘CAamn% Crendes o droghf Ui a Simple Princple diaf o

: 'ih lemPerofuse fhe density of gas 1S fowey,

)‘é’gémf dhiS Condifron |4 mag b€ diSAlaced ty a moxe denge
D fhe dergify of hott foseS Ingide dhe Chimney 1S eSS Phan celd '\ﬁ

0ine el Redo .
G Scanned with OKEN Scanner



'\_-.:

: A ‘I’ i ‘..\ p / j (? 4 / 0 b - ¢
T 'l\“;\\ AR Chimnef) 1S, fhesefore, fo8S Fhan
Vhe  AUESQOC (eSSt )
N ‘ i o r’l
Prossane daffenence. (au8es fhe flow ®f ol 1ndo the

\l'\lv\ . x
\.fq__\‘)\-l.‘S Ihe ’\04 (‘70‘3@8 /’/\r(_D((J/'I he (Afﬂ?/?(({]

(canace and |

Ofeam, ﬂ(’l’ dracd hf -

0 Condensemg Sfeam “\fae jo

D the exhausp Sheam frem o o i
o st W,af&ﬁ b?ﬂOCU Ihe Cﬁ'”“ﬂ,eﬁqﬂl \

A(’Scl\a'ﬁcde ﬁ!w(out% o faSs
h‘ﬂf-w \IQ,OOQPﬂ‘d,

9 The Steam Jeof daawgh

atifciad deugh

2 (ks alge be (lalSi

comeS unde ¥ dhe cadadory of

fed - () Fosced  Sheam e drsgy
( i) Induced Sfeam Jef dragy

9 INdhe foxced Sfearm Jef Gg’m“f/ W, dhe dfi,au(f/q@ 1S Predugy
by (’ICLC.N\?, Mo SPeam Job 0h the 0Sh A1 whith S gy
Chdey  4he Fye Trafe a_f— Ihe fumnace,

\ﬁg be f:cftf.(?ed o fhe Fw}ﬁla@e, bﬁ

| |
= e arx Wi . f
; 2 fﬁ*;ﬂv jhé %ijie' ’6' o and W\Q cdfl&-“ﬂhxﬂ’ Produced Wil be. & |'

. Sy a

Foveed drtavgut, | |
D e Induted sfeam TJof drabigid 7S Prladuced ehon Sheam gy
S diveeled tndo Chimney Fom A nezzle Placod Chimng
D Thys, Couges fhe ﬂlou) e Jogeg J'/flﬂ,oat% the Ave by
5 aSh P and Jrode
9 Speam frem botley 1S Iheeotfled by & N Ve o o bregsy,
o dwo baw and [aSsed fhasufh dJhe r)azz_ﬂes conneChe
L o e d0FfaSer frre, '
D The Sfearm (omes oW widh  hifh \/Q.ﬁ@tir,'é’ﬁ Freom Mo
d (B uSey and 4rsgS e Column of il Aeng ‘W-W‘ e
ond Thag makes wey fox e fresh aty” fo C"’”e

instde: dhe farynace,

(¥ Scanned with OKEN Scanner



[‘x;:msf -
Gleam

Adven fages
9 sim e and cConomical
5 eccufies Minmum Sfree_
2 feymiis bu’bnmg of fextoy (e f
D No Main fenante
D'Sad‘fﬂhfjeﬁ
D Can nof Sﬂa\d uno.
\/C\l_QC\b,UQ

Naﬂumﬁ dnauﬁlqﬂ’ (C hu)nne(y d&auﬂ@

A

! S] am af ’W\Q yeuunyed o 005 ye i

e e i . - Mt S ' e e

Boife y~
‘Elonomsey ; ’

G‘rtaﬁe fevel

e e | e el — -‘_—"—_-._.—-_

SN )

- \

3 Nafuyal draugh/ §S. Cheapey and Simple 70 ofoyafe. Bt

Subgicienf drandhy (anhoﬂ be Preduced 5 cA,mneyﬂnd S
| chﬁ(xbé@, anﬂy foy SIY\&M- boifey. o |
|l D In s cose, fhe amount of d/taujAf frteduced M%Q baifey™
| defends on e follewing v“acm’s ool o L ]‘u - ‘
| %W— Dnaqu d?(rceo&@j wrW\ dhe | InCeenlSe.

tn oufSide oy femp

o Tenfs of fuhace Guses ., '~ Draugnf !f\Cﬂea;ej Wifh dhe Inceease in
5 c rw&naCe gas 7eme,

c _Helfhg- ok Chimney (- D/zaagz\ﬂ H\me&geg Wih I InCronse gn hegh/—
of fhe. Chimney,

[

Ty T fogisa o

(¥ Scanned with OKEN Scanner



NAAWR n "(C c" . o altYhy
Mh Vl(rqg d . [/Ilfh((r.um((lﬁ Ao U\(j W 0¥ .('l ,C[(’L'l'm/" J(ﬁ A ((}7/1/7’

i A o L ! % H S Mex € ﬁ(t'n
by | l,' [Y\( al l [ S , 1 g O’?] ;Jﬂd,uj( 'b = oM
\ o 1S Produced 5 sl

i) in oo botley flans.

.. | .
- [\)IVIU(( : ((,,‘MHJ ‘ (e

- |(ug. RN

, ey toched S
2 pdvandedes (— ot o tece ( .
(,fn &“—‘g (fjﬂ, S dllf’“f?ﬁﬂ Coon be

& ﬂf’nf‘ag”/‘( C_o'nr_{('//‘(’l\j‘. !
0a3ily Condralled

2 2P )/’0(“
";] ‘\Nﬂ(lu(()b f."\(if.t ,J t

9 Reduce fuel congum PHon: Y s reaudvel onlsf fo

- 20U . i\ n() 7 _
:'> ({(JA(J Ce % L\ﬁ(‘](\p 0‘ [[\(mﬂg 2 (1 i dr)/e e c(ﬁ o (f.jqr\/@ ﬁ,,ehf
(> A (rE’ p ’ A I

D }\Qﬁﬁaﬁey— (s csther and comilert e
= ? SHrnFhi-
| (¢ d - o (l? fo"((ﬂff 4
: W C(T) fndacadae;(
'. (1) forced dnasdhy” } — () Balanced
L 5 drowgW S produted by & Fon,
bo 1 1S a PoGilile fressue draught

W 5 I\ (orced dnaughdy fuomace fressure t

o g0 ilexs,
- PrecSune., J oill fived bo

i d th Sm

R 9t 15 ©F

¢ highoy Han OImeS Phany

e
i

wté){ ; To 6”!7\1’1%’

0% 3
’9—0—7 1 Bobn | e

G Scanned with OKEN Scanner



| nduled PDaaught- -

e sdSlem A fan & blewrs 1S borafed o8 oy neay FE fnle
'S = .

TR r/:'\
lho fud bed 15 r1educed below £ o e

S _
of ‘ h (_'l"('n‘\.nt%’-

A The PresSu e over
ad MeS FheTe
2 BY Ceeallng
(’/{OAU(PS 0&' lom

- ; e !
ey Pass ub dhe Chimh €. , o
2 Tl\\(g o’!’lau?kﬁ' 1S 4Sed U‘Suaff(fj. tohon Elenermiseds 4 0 @5

preheales S Qe IN(oxpPoased th ng_g'ggpm,
'3 -_n\el- c((lﬂlkjl'\// {‘S _SIM('ﬁA\{ ni O\CQI‘C’\ F"—O 41[‘\0_ nq,";‘:f}'ﬂ; C”/\‘.‘Tx‘(?"{l

Qpb’ &0[1 ﬂQ%’ __% TO Cj,ur,nneg
Pe L (g™ 1D FaN
S | g To afmoSfheyp.

Boi ey

o Parsttald Vactom Abe fuxrace and fuess 72

: / (7 o 4
Luson 0ye dnaddn frem fi@ moin flu€ard

et
7NNV

JHIDQN

OGodanted  dtoughf SN v

DIF S o COmBﬂﬁqBi}:*n"’&F'f fhe foxted and Induced dlmcﬁ-f
‘S%’JSF?M_SI TRy ' |

21n ks case furnace P\rL’f?SSME wilf be nEn"b"{‘] et
Jo & MoSprewc freSuves: ., |

-9 In bfbﬂ-ﬂl’\CeJ | df(ﬂuﬂj\f\r /7\8{ c{‘m@'/jackj-of mcm//cfem,/,
daotigty Can be elmehafed by uSng fwo fans,

2 D fan 1S lotated L\e(c;be Ihe ' feaynace and USed !*bScff”/’éyl

He ey (oY Combusfron 10 . B0 T
3 me&m Vs otaded affer dhe franate fo femal dhe 3“5955
fom e keynte.

(¥ Scanned with OKEN Scanner



FDPO,] K g.:{ )’jgfﬁ; To Chﬁmﬁeg
Borle
"’ PF "-PRTM d To Okf?md_cp)Ye‘fe
M

h Ecenomsey
-
=
Fan — M :
=l o7
/N ™ /MW /N A\

Gnaf® 1D fon

L | ‘ A/ /> r {0 fo
3 p balonce d drachf  OEPHSAS MinimiSe. e/hfg’ / g;ggff,g |
DI{C{PJK?W of Cold C-U%' Info fhe. fudNale Q/Jé[bq) off of hof~ |

:’1 fM’JhaCeJ
Jases: from e d
R o

1onc 24 dﬁfau{]l\/ g Q

T

VAW

Pred Tn all Powrr ok

‘ ’\faﬂUe: -
! p-- | Y LUI\EQZ
'_L 7 bl -\/ ‘
7 7y
& ford ] s ‘
X =
//
VM,VQ ' d
Sfﬁr\cl,f.t‘} / = ST = s
Vall. /] ’_‘_Tr”"’ — Oudd of
Ve Ve sei—Rop—B ]
T
i
q\
’”,f\ Lz
Sgeam infef

(¥ Scanned with OKEN Scanner



{

i

E

i
G Scanned with OKEN Scanner



