
fl16lfl: 9rllflluuYl
0irfl uTl'rryo1uqnf, 'rvnrrrJfl {vr8

1o:.:nr:ri.: roirnr:aqimfirri'.t.:ru
1r,rrffrFrDotfl tyni: [v]u0u t.JillLu. JFrRO

NlSfrISCOSNYIUOUOU

luo na'Mflssuduno
I

f

llltonlsousnuuauulu
a f 6) Er oclvgtt.i f .io? s, -n'r:v!q1:il't Lou tt rnnnl:flNanil1f a?'lr.J:0u vl'l [14:']'lilao tovltt?\a{f1uqurl

a 6) I i .i Ye,o\,
Fl']1 x.l: ouxll nvl ilo Ltfl v d rU td il tua O tO r.J1 nU fl fi t{A v tOU'l [:J']1\: Ltr'iil9 luo ! I

n r :rJ ir :-J :r'hfi r fi er :J : v fi u 6 R i ilr L [ fl u n 1 i o u in :ir,r a'.:.: r u ri o'tr-l
19

uanorvn::rudtravn{uri l:.r.rrur,',lo n do uda'ir rilu
^ a .h-

fi lnAyU\:Vl [11 1fl n{1UF]'l'l3l10U[:JUn'lU']UNlnn1 lfi :nQ
;.),r;o
0u.'1 [ur4,tIoulnu [tu t:{1Ju0r1u. mfvl0hl. []\1

rfr ulifir rnr drrnSogi'n:ffifi orrruiouorn'lo*rlu:li:.rrru
a-i

,J1'110t l:n\:1u1!0ttu0rJ nFr0 t Fr l0{ u 0:- Lu r0,J

undarfl audrnid:.r,rruv,lonfi orfi oriunrr.ndrir5on

ldnrern:rr rrrr vo irsillLr orrHriev rndr o drtra'r

n:ioio1.,,r:lr ler uda"lfr uilr-.rurmr,rlunr:ot:rer"n.rov

ifis.iunr:lfr ir'{,rruo'trirvfi afi or., d,rtrrnr{r1oufr ror
or m: nrirl:.Jr.J: v q n 6'1fi nirrieio flo r ur r 6u uion::lrunr:

^ ; rd, -
,,1A9'tttlU 0L t6r Lr.JL'l1u n t,R yul [1]fffl'l11'l{rJl gl:fl'l:li 1111i

oonr:ldun-rtrun':rrl{aufiorrlri#0fiar rio n r::,,r ur en:.r

! d! - 4
u1Fl]',l tul dLvtdtu tf, u L! n nLFtu 't L14t'tfl11fl o tllufl'15fl,tFr1

lderu6ru ii''r,Jrulotl:t':rua':
d d)v a . i

t1.^10 tfi LnFlFl'') I l.J Lt'l la n{?E fl'l111'l n1U? 0 t IA:0{U0}J

rulll JET rravgl-1orir.:n:vrrunr:firir:rr'lt'(unr:a'rurru
av

AJqr'lAnL''lUInl\]fi1''lllAnLGllaf llAttlllL JE t ttf, v'linl:
. \*

1].]{',tUlllrlt'tlanLnou o{a0t u

rntasffaruuruu JET
luru nm rdo v n air'': fi.:rd'n nr:dr.rura.r rnia.r frox

ruru ..ter 1;rJri t1 nio.iJuol-rodr': lou.oSo':uu:r ..tET

firfi q:fl aurllrrFrio,ra;aqflu;rl Fope rorm riiunr:fl oruulu
, a .i t d ; .i v , qt
0ir[Ff,A tlLldLUltFn0 V] tFll0rlU0&ll,lllJ JEI i:0Lr1Ulft

ru: r n'u er-.J liu dt o'r,J r : a fi a ru d a ruv n fi o':1 6 o-.: u a o't n r :
1l',1{lu [x]:1]tl 2 ltnY 3

-A ., " - y
ii^f {rEj.r?.J ovrj Uarurirlr*,:ao.rfi tu 1r.l'':trn:rJarrflrl

v t 1 a)r d |D

:J1fi At?10'tUnU trnSnno{t1J1 lll Luv:J0u03J IF]u tljlft18n0'l]u
i ,- ; , , J(winch) vt 0 uF 

.luLL lfiu0.r1,Jn1ltF f, auau I'JFl0 tuann'lu
o i v .i . i, e 6 l,
LU!c]l0nUA t,.Azu^ln0{1L[F]:0\ln1lulU.[n] natl:lFrlAU

)-2' Y -lL.l 
"lEO:J 

(charber) fllJU'rUAN (U I - .P:.1 f,tr03J)
., - a 1 a - , i., \

vt'l3.tn ait{ tau L[ :fl na J?u t] ]Ft:1t1011 tn[]JL.tLumaL tll
, : . 3 - \"4

fl 1uu'tpla av [5:Ja']fl fl :: !1un']5[Fl:ut u'15axl ['t [1.J

n',r:rria loharge tanxl ufi'':rJaiorr{r1 nru"lultfioflo flr

aral:; dlnrriuvi. 'nr:sr.-'loiql.jliodorluqrra'.rrn::'r,firuoruionr;.llindrdrllr.r".rmofiorndo,rna'h,,lflrqorarrnr:,:0,:o:

(rr.0.2552) 9l-96.



loxL'tn1n1ti{6nfr riryuo 1nr.lrafi [Lnydfl a otn6nn'{fi d{
(Side tank) ayonra,rtfi' lu siafloI 1iBnr:flaufrual

9r^dAaavA-Z
taN tfl t5yulJ0la?L tl,1na n[0]) L$l0 flrJnLu150 nd1 tlu
rirf,aracilueir,:f, au loufir]rureru (Main pump) fi ag'lflrj r.s

o e; :. ! i
lt.]ydrfr oorirrloa.: hfrqon:ar lrirter) rfi on:0,,:rorrosfi r
fiorqer?irhirfionr:onoriuaon er nuvudrtr fi o il'til rdil

qruunfiluarJn:niuan rrl6auFrr'tuiau (Heat exchanger)

1r6o1urr,:n:rri6 ayfinr:noaru nfin.r d':u nr:"iduYr rfru

rtrl luarln:niuanuJduuorrelSauuyru'laliry ornrYurih

fi au F ovn nir rfi r aiyfi a f, ou6 nnto rilux:or rtiurlrdo r.l

fl:uu?ufl1tuotJ
ern: fi 2 ruay 3 dra.:r:na6urunr:drttuto.:

- \-- }n:yIlu n1: ?lut i Loo,1u

a n:niirnn
rujfisunl Sou

d'rn:a.:

fi'': nn:ltnfi
ruo:fifla:r

!l ti

;:ld z nr:redaudrio,r ri.r

uavnr:nrurigurolrlr6on'lun:c runr:

1. 111flOflltn1fi:rOEArJ

z. rnigmhfiou rir un y refie y n n e{ au rdr fir ru niu

rirllqulriioufirrlorihlun-,:triE lun:r:i',:'lfi qruvnfi eo

rufr r6'r d,: rdrtfi afi ar:siolr I

s. rfi a.unnfilunfiafiou na-rer nfidr uoy

ornfittrSonndtrfirar{uufi oflar fl oufi nr:Iuaofrtdrr1.

1i(unfr ofiorufi':1 ornriuorriaul rvt'ruqrunqfi ufi ofi orarir,,r.

ntfi :vrurru 1.5'c rioulfi ua ytu:yriir.:fi'.ay rdr.l

:Jfr fi iurrnfi fi'lfir loutfr rrnrlu:Yuoraufi'rJryurru to urfi

4. inrc'ro finfi uocn'1rru6'uhin,od rdoaruri4fi uix

"irsuqufii t zo "c urfi: qyinuraruunfi ua y nr ^a.rd'u'l#

n.Jfll{rlfl oo zo urfi r:do'hirfi orlfr 6ilr rnfi ::u.ir,rrirfi ar l

nl lii''t lo IgttlYr

5. aooruffrfi rflunr:ciou1 aoarutnfi rrayrrtu ,

d'u'lurfiafioua.rorir,:n.:d 1o u'ld rr n rlurYu, uudrJr r r.,., ru

go urfr

o. r.ldosn:rd.,r rfroaooruunfi'lfi ao "c ufir oylaiatl l

tlvr.J L yrn:rL'runl:rir:lo rrfrusio hl

z. nr:firtriru:n uionr:rv fi r,r.nfi fr rirn,:s, nfi r,:
i o- Y
Io ue v [dd' Lr,1{ru (Fresh water) frfion:nnfi :ya.:rru

30'C 6tornnrrutaudrY,:r'n6r,rodlufir otdr}iri-fir,:fi
o ruvnfi ufiar,rlulo u!:yarr urilu 40 .c lnuero,Ju?rfr.,l

dliulu z urfi ufir r}ia afi',r rdr n:::.t.: u nr:rir rinrir r frt

sio}j

a. nlrfir,rJr'aa.J ufi o r r:t y dr.r rn fifi u-.r Frc fl n frr,:
Y - T qet5 n4
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go'c 6'ialnalrrJiaufiri.:otndrra qilu rir q vfilfi thdr'l

fi qrunq fi rdr:iu1no:J:v rrrulfl u ss'c In uo vrr.tu:rfi r.j

dtir',,, z urfi u dtl;ia ud''r r{r n: v l r u nr:rirlintir td u

oia'lrt

9t "'fl a ll fl ttfl u uu?71'1{l fl 1:a:?e'l o
IU

'lunr:ltrloaruoaurtofluiau (Heat balance) loi
nfiafior r fi o rirbl tfi o r: rur ttav rir tfiurr or:nr:a1{nri

l,,rri't$u drrr:n ttu nfi or:rurludat ttu':ltr.t 6o 1. 1,,l6',:tru

nrrruiaufi ajauaon (Energy output) 2. ialrnlnruSou

d,raonn.ruan::lrr loioriaiaflo:.r oia:ol1 louo frrrao.r

:raav 15solu*riavruurlt'rtoia'l

airyiLfia a rfiur ni:Jinq6r rra; arJ n:ni tlflydfl1'tv

oi'r,r1 ra':n:rlrun^:fl a:.r fi n-'rrioh}i

't. inq6uua;a n:ni

- rlnqfiulunr:flar 6a frr rr (cotton) fi,lxa (m) =

480 kg, nllsJanxla.riauo?rturv (cp) = 1.30 kJ/kg

- r"aqrfi afl oru riJurrS nnfi rl5afi er (staintess steel-sus)

firir co = o.+o tilt g

- rirf,lt'lun:vr':un^: 6o airrirlniuurirflor +,soo fim:.

frr,rn*,r*:n 2,700 6ar. frrtoi':dao.: 1,Boo 6ni

- ri',t'rriq (Charge tank). m = 550 kg

- fi:.JOUAr.J, m = 1,20U l(9

qrJn:nirianuJdaunrutou, m = 5o tg

- via'larirfi nr:{raurul{rrfir
2. amavcir.ol luntvueuat

- oruvr4fifirufiaflor.J 120 'c lnrulfrn, ud'u n61

- qnrr4firh rderdii'rqrn nr:fios.r ao'c 1rlrfi".: o:3': uu:n

1o{nlvlJlun',l5)

- nluoYulorih z lr5

qfunll^llo 1 (Dryness of 51ssrn) = 0.98

a fin:.Jx110 30 "u

amvnfiornrFlrrroflol] 30 "C

Aa 9,t

n:6ufla{{1uFr'lltJiou

flnilaouoant,
r n-r,r ruo rr ri oulu n: v u ru n r: tiorfr nn! oia uaon

' '- a
v5rtellSliauralavla iuff luFl l0"J 1a{:::l1l 3.Jonu

't. errrlioutotffr
2. n :uiouar;rf, ufi fi rta,rlraiafl arruarq:ln:ni5r"1

s. 
"r.utru#1nnirrhfi'r 

(Hot wasie water)

- Jr,-
4. nx't:.J50ufr [ n;1lnauL0utfiFt (condensate)

s. orrrtauqqrdu6ul

orn;rJfi a fr.: s rflunrl'!riruvt.:orrutouto.lrfra
' lrrriou drhlvr:rlfj6 ttfltLl[1ruo1lnl l[flfl L! n uuf

",;,4d{fl1rqrULf,uax^xJi0ufr ionl{'1 u'tayu'L1l1t0l1:1414'1'{d'l

.rruqq rfi rto'rrfi ofi o*r'1fr 1o ufi er-rorjr{nr:i rn:rvf ri''rd
iZ

1- 6[n']?v?ra{larl
.. Y; - , .-- u6uur n[]t or ladrdetd'r turxt (Dry saturate steam): h'

= 2.7675 kJ/kg
:; - ,- uduvnalholdrdu0tjx (Saturated water): h'= 720.9 kJ.&.g

! Y.l -- Lduvraiho'llo{t6rtfit"'t (Saturate steam): h = 2.726.5

kJlks,h=h'(h'-h')
. nrruiouutrl.:to.r Lar"^ (Latent heat of steam): y = h

- h'= 2,005.6 kJikg

2. nl:eirslouamrSousa':negltunr: lqunr:

fiqr: rur ral,J r vl'{ a-r.i r un r r r iou oia r eio fio alt gn oia t

:arnr:fl ar d,:r.rj'rrflunrrud :ulvrqJ1 6a r. nrrruSouto't
- .!r't !- - v d -a 1a

11i1060tu 2. Fr'l'l:.l i sluvl I nUl.J09rntufl (t',nFl0 0,1'lu'rU)

?1
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il
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fi :rAgruil nr x y [[x n fio,r'lunridr,:ru]rifi a urfro

nrrrtoudaq rfi r6,r rfi oduor nnr:urarrruSoulo

(Natural convection) rrnynr:trajirfi nrrettou

loaorrur:nn'rurrulmnr:aq rfi rn':rru5au lHeat

d';
fl,Jt1la. 1{3JAU0 . elLnS rrdn[ flU A']t]J5dU

. o11rJioual".t:d1ia (m = 550 k9, co = 0.461

= 550 x 0.46 x (80 - 40) = '10,120 kJ . rl6anrunrrruSou{q rfit:'u.l: e = q1 + q2 (kJ/m2h)

. r,rrrutouyfiafiorurunyorln:nirrnnr fftuarraliou (m - !aul1 o = fl= lltd Erarrriufrr: ruoru = 2.8. alf,:dru

'al-Y \ '1 i
3. Fl1- 3.15 rlUvlLv flUu r [Ufl5Y! lUn']: loL0'tFItrdtn151,!uq1L

n1tn1fl LouFr?1r.J:0u a0

Q = mcAT
r ; i oov(J - V!fi{nlUA1t:Jtourt'tU tulqn

m = al'rd?a{ia6t

c - a'l''t,JtF )lrJSoud t mtlt o'tt-n n tr.r5o "- k-qcp
aliol[r:nnuF].iy Mt0 cv LL I I ru! lt l nl Ft f11)

AT = arnoir.:aruynfi

1. ottxioulotnrtafro (Heat of vessel) :':uvrv.:

1,250 kg, cp = 0.46)

= 1,250 x 0.46 x (120 - 80) = 23,666 103

. ollriiou?o.JNfi I gorJi'::J

= 10.120 + 23.000 = 33.120 kJ

Z. aautiouflo,tfr't 'tel (Heat of product) (m = 480

kg, cp = 1.30)

= 480 x 1.30 x (120 _ 40) = 49,920 kJ
- .t -- v -3. Ft)1Nl unlnfiUul aN (Heal of dyeing tiquid)

[oU F]^ Fr )1tua Fr l'l3Jt 0u t?J{!tel'toll ryolumetric het capa-

ciry; vHc) .r,a,rri1 = +.t eo k.tztg.x1

. ^rirr:"lvlonEaru (Bteaching) 4.500 6fl:

= 4,500 x 4.186 x (120 - 40) = 1,506,960 kJ

. u'rfi1i4lLfl'n tfFt:{Lt:n 2.700 oFn

= 2,700 x 4.180 x (40 - 30) = 113.022 kJ

. r-l'1r atrniu nr: firr oitd aa.: t.eoo firl:

= 1.800 x 4.186 x (35 - 30) = 37.634 L,.1

. :rruorruiaufilfr nlr]'rfl ouunylun:yrrunr:

= 1,506.960 + 113,022 + 37,634 = 1,657,6.16 kJ
< .ia i I4. nx1315oufl qrdgytfl 2fl a{T&otio& tausr,t

nr:rtfi t
aunvtusl'l fiufrftr

(m'?)

l?,J
(m'z)

0 fin:l
fc)

61tAflU

fc)
n{t''l5a 14.14

1562
40-80 60

fl a.! an n{y'na 1.48

rflaJor - ri-:.nnia.:n{ru 2.86

35.91

80,120 100

OI?}i'JBTJfl 244 B0 120 100
qrJn:niunnr:Jdrun :rriau 1.26 80 '120 100

viozo,:a n:nirinnr:.l6uu
n't'ltJ:au

016 80-120 100

vt8 5.23 A0-'t20 100

fi rfr'uft rr a,: orJn:eii'tdnrruar nr:6',rria}ld
. oxlN{audfurfi uqrnnr:urnrro::rtr6

q1 = iI x (t - b)1.25 x 4.'186

. Frlrer5oud6llrfi uarnnr:ur.ii.rfi

fix = z.z, filu = t.s, {otqlr:,:n:;uon = e.6
_ ^i ^I = Atu nrJAUr.ll ("C)

b = qrurnfiornreturofroru 1'c;

e = nr:*aii,ldgo.ldufi: 1ou e to': staintess steel-

SUS = 0.35 uayuriuoyafirfis (Atuminum foit)

= 0.30

airrirdo:.rarflntatdufir rurodufir unynr:r duu

ut atorurnfita.rorln:oioirrl 1dn:rlitumr:rrd t

1. tayaeunnfi tdx flfinrruSouy

1n1 nr^xiauqryrfialornr:nrnlrriau rfia o. = z.o

9r dl:rft =2.0 x (60 - 30)1'25 x 4.186 = 587 kJ/m2h

91 j111 = 2.0 x (100 - 30)1 2s x 4.186 = 1,695 kJ/m2h

1t1 n:rlliouqryrfiuloun^:ur.jf,rfi rdo e = o.gs

f l60+2/3\- r 30 r 273 r"-lq2dm.rft- r.88 o35 ll I .a.186

lt -oo ' \ too / 
]

= 1.708 x (123 - 84) x 4.186 = 279 kJ/m2h

| , ,oo , rr" \' i ro zzg t"l
e: Eu,? = 488.03s ll I l.t."so

l\ -oo r \ -oo /]

= 1.708 >< (194 - 84) x 4.186 = 786 kJ/m2h

(n1 nrrrfouqq rdu: r,r1rtuy o[u nfi[lir.J

Qn-.itrir = 587 + 279 = 866 kJ/m2h

Q6!1 = 1.695 + 786 = 2.481 kJ/m2h

2. ffuyfrfrnfiox (Dyeing)

1n; nlutouaryrfitrlounti lrlxisJiou rdo o = z.o

qi fi:rr'ft = 2.0 x (194 84)1'25 x 4.186

= 1.113 kJ/m2h
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2

si'r.!nr:rhsru tuolfi]9l') uvrfl1 (m') nx1]rioudq!6fl (kJ/m'?h) {t1tlt{/5AU n':trSou4q rda riarar 1x.t1

antm rlrr.l
ni.i'tla 15 62 866 1.0 13.527

fi1uoU"1 11r1t6A 35.91 2,441 05 44,546

9rtu:uou
fl{?l"tia 1562 0.3 7,5S6

niru6ur frrvfio 35.91 3.249 03 35,001

a,uT{rildo fl'tuvt5{n:vran 35.S1 2.744 0.5 49,987

l'}J 150,657

Q1 i11 = 2.0 x (194 - B4)1 25 x 4.186

= 2,321 kJ/m2h

(U fr )leJiejuqlru[fiLlFU11:tri.ji']fi lfio e - 0.35

T ,Ilao 2/a\ / 10 2/.1 \ I

q2 dr" i" - ia6 J.35 ' - 

- 

i "r -dd

[ 100 00 '.]

= 1.708 x (155 - 84) x 4.186 = 508 kJ/m2h

t1/ot2/\\r ,rn ,,tr'1
02 6r.i - 488.0r" 1 ] 

-ll 

|p6\ -oo I roo ']
= 1.708 x (239 - 84) x 4.186 ='1,108 kJ/m2h

(Fi) aileriauff rylfr :x]J1JoJvfi s:l

Qn'rtrir = 1,1 13 + 5OB = 1'621 kJ/rn2h

Q5!1 = 2,321 + 1.108 = 3,249 kJ/m2h

3. fltuvo{unnfrao airuilairu6ul frrfi6a loEr

raardrqruvnfi = (120 + 80) / 2 = 1oo

. pr:.sJ5auqe[dLlou'rr:l1^F]? rtau rffer o = 2.0

er = 2.0 x (100 - 30)1'25 x 4.186 = 1,695 kJ/m2h
,q a i. Fr t'tlJi 0ua (L t6tu lft u nl: t.tJi., f, t:. E] c - 0.3

[ ,nn ,,. '" l;o-:;:," Iq2- 488 o'r.l --- ] -l I r 86"lroorrool

= 1.708 x (215 - 84) x 4.186 = 781 kJ/m2h

nr:rrfi 3 amrSourardto (drir}.t'l#,ruriarorJ) inslfi u:.]r u
rtBrnrularh

n':rrf ouur.lwo.:lorjr = 2.005.6 kJ/kg

ri',rdu ni*nrulorh = oxr iaura, dr.rn / 2.005.6

o x'r s.J 50 u fl aJ rd urx ?.Jr ruv o rull n fi fl o

Q = 2.003 + 781 = 2,784 kJ/m2h

4 1)ulliu Eun) Niduaa,frafrfi toiaaau 1o frr rn

^" d-
O - hL14ffl ) ' 0': l:.:0Lr{tu t NL [Ull9ld L1J1nn l:v'ln lU !tfl."

ruriavo n:ni L[fixrxe.Jf,u d,r'lf,eir rvirn'r 150.657 kJ :1g

ov rd uo nlrriluxfuF fiornnr:r,:fr 2

5. o?T iauffrtfi?T nnrrfi1,,fii Ieur.iiurrurirvr*ld'lu
3-^rvltrL'rr1ai'Jf frdrrf,siFri{ 60 2.700 finr L[nv 1,800

aal

q. = 2,700 x 4.186 x (40 30) = 113,022 kJ

9z = 1.800 x 4.186 x (35 - 30) = 37,674 kJ

Q = 113,022 + 37 ,674 = 150.696 kJ
va.!--6. ox1tJ5oufr [rJ R:r noutFru[6[o (Condensate)

v'fra1nfl:Jn'r:
., .i ..,e Fl? ll..lldUVlt lLFldUtOUtnFl

- q* 2- dnt-n1tl{htL.t (\,;,;16, - h,l,,1r")
- "7.\ ?. onlln'lSttiloUl (Steam rate)

_ ax1'J5auro16',4omxrJ

-tg
o1.r:.r5 Fru rLf{{g an tau''l

"ba. Fl1 l:..1: AU: l:.1 fl'l Ull lti lU: Y 111l

= Fr11:.Jiouflelaflo:J + axl to 1lYlfrlr + Frx'tr.J

5ouzo,:rir + all ;o filfr1i1floN + Fr1'rrriou

ru [d ull ,,1'] 11]J A fl 0 

'..t

=33.120 + 150,696 + 49.920 + 1,657.616 +

150.657

= 2.042,009 kJ
!g

Io trnxlJ.Ji 0u !.6].i? El,3 l0L r (Larelt heat of steam)

- 2.005.6 kJrkg. .6uvr^,liho:'lori'6:.16': - 72o.g. L6L

l11diho,rf1flou = 104.7 o-{f

. axlNioufil:JfilJFra rourfl rl
- od :

= ,lfl5r1r:[d[.]U^ (h1u"r.,i*6,. - h;1ru)

2,042.009
' \72A.9 10d.7\

2,005.6
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nfir.:fi 4 Bxll#ou uac!:;fu tsnrfl drfi qdu'luuria:d.rulal:sll
alrrSou kJ/5ax '/.

6rinn

taul 2,669,255 100

t. nrrriaufriornarurinfi noraryriaiin:r
2. nt'uliaufr .:l'lnotufi rfi notaldrdarifld

rlAr (flqn.Ja']n 120 .c !flu 80 .c)

s nrr 5oud{lurnr:fiutrri.riri,:iauod
(nfifi.Ja']n Bo .c liu 30 "c)

4. ft'l"t:J:ouflru !du11fl'lli:.Ja g 8lJ

5. oruriauflattln"unautou!fi o

6. n':rriougqrfiaiul

23,000

753.480

941.850

150,657

627.353

112,915

0.9

242

5.6

6.5

nf, 6Un'l1 rJ:OUfl \:A O nrll gUA n
1. elna;u?flfif,o1o{?fiafia lnuoruynfi aoa.:

.{1n 120 .C rfl 80 "C rirmrinraioflau 1,200 kg L[ai

oln:niuanul6uuol.t,.tidu 50 xg iaefilfirfluorflu-
rndflfia SUS {i.'rfirir c, = 0.46 kJlks

O= (1,200 + 50) x (120 - 80) x 0.46

= 23.000 kJ

2.a?1sJ{aul,0aanernnr:aoo**mn'r,tttf, oufi ldude

airr 120 "C ril Bo "c lourhy*lfflun:ylrunr:fiare.:
nrni 60 4,s00 6or: z,zoo 6o: runl t.8oo 6o:

Q=4,500 x (120 - 80) x 4.186

= 753.480 kJ

g. dn:rnr:rirnar$iauna-u rfi r:cr:u 1o udr nrra.r

= 4,500 x (80 - 30) x 4.i96

= 941.850 kJ

s. otr5ouoqrdudfianaiofiou

t. q n-rnfi firr,fio rioelt ruy o ruyn fr uiru

= (120 + 30) / 2=75"C
z. oruynfift:yfroflorrruyflor ='tzo "c
s. oa:unfi fi :Nfi ofl otrruyan:ynfi no

= (120 + 80) /2=100"C
4. nrrriouoqrdloio:ol

* da
= frufrfrrro,:nalafio x a.:leliouae [Au:1:l x

rrarfil{(u 1 :ar
o. omlsaudlrJriuoaurourdn 1o u nrr ariou ua,l.r

?o, adl = 2005.6 kJ/kg o',ruYu

. d'or:rnr:rfionourourdsr

2,042,009
= 1.018.1 kg/ia!

2005.6
. ox''rel5o!alnFtoutouI n

= 1 ,018.1 kg x (720.9 - 104.7)

= 627.353 kJ

6[fl.1flA
ar n n 1:1Aa'r:ru,tIa uldr d'n nr:o r q alrr.l n:r uia u

vr'rIfi t'tfi ir fi n r:lfi,r n"{,:runrr 5o u'lue o ur nd oo u a : g q
rfiulueolnl.lrnfiao d,rr:'roydrl l.:uruulu16.onr:ouinri

ro-,:,rru'l6oeir,lfi rl::fi u6nr un 6'ra dr,: miu yrnriar:rur

u d'.:truo:tru5ouur{ rordl,r o qofrlfi,,{ti',l.:runmriouatrn

n'arl 6o Frrreriouddifllfi fi'xd1flarJ ySoyrnfi or:rurn.:rr
ff aud.:oonuo n:yrl enfi 6iaa a-{,rruBruioud,roon'[:]

mndcn66a #rd,rra-.: nr: flo uu"u ra,r
x- c.:olur qNn[yn1 r-,rrflufirurrotrurm:n.lr?i.t Heat

r.u"ou"ry'lu:lurrirrf, ura,fl:rfl orr 6{nrnfi1on rrey'tfi
uirauasio}J

/A,A1

= 1.018.1 x (720.9 104.7)

= 627.353 kJ

z. nrruiauflfflunrsreunrtfiarufr.orruo
. nruiauy'lflun:yl':unr:fl o rfr,:yxn

- o., t
= A0l1n]:lt[ou'l (lr1orjr6uor-rrir- - hr.i,flou)

= 1,018.1 x (2,726.5 - 104.71

= 2,669,255 kJ/1a1)

"q"r-Y -tl'l LM iolu.n0unfllau 45 .c

(45 .c)

23,000 + 753,480

4.186 x 45

= 4.122.1 6at

+. nruiaudsoanarnrhfi'.,rfitr-o5ou aln Bo .c

fi,r so "c
. nrruiauqrnutrfi',Jiau
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iaufiqynnd.i nrsJ{a 1 Lrdy 2 nail6ud:;:idou1fra n:ni
rranr duun':u5au

. 8"nr1d15ound'r6u


