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2. 

con nu p 
GCV o bottom ·sh 

GCV of fly a5h 

Ratio of bottom ash O 1V a,sh 

Ambient temperature 
lo5S due to hydroge in fuel 

Loss due to rn lsture in fu 

Lr;1ss due to moisture n air 

Surface heat losses 

(as assessedl 

2.5 ppm 
aoo esl/k 
452.5 fc0!1/ k8 

s : 8S 

2.4deg.c 

3.54 % 

0,.93% 

0.2 % 

2 % 

. _ mr high d •als with flu gases at 288 °c, when the outside air temperatur 
A chimney 30 me · _ blJstion fs 18 kg/.kg of coal bumt. 

2 DC. The hr upplled for mm 

Ca\rulat~; 

a) Th draught in mm of water column produced by th thimnev. 

b) The draught produced In term of ght ~f column ° ho gases me ers, 

r;J The vefodty of nue ga es in the chimney, if 50% or he draught Is res in fr ction a the grate an 

pa fle:5 and 

d) The draug.ht produced ln mm of water and the ternpe ure of flue gases und r the con di ion or 
ma fmum di ch rge. 

Q.-3 A: mp ny Ave ...••••...... _,M rks (251 

For m mbustion of 500 Ii. /ht of furnace o il, estJrnate comb . tlon .ii quantity p hour with 20% 
Ht:e !i.S lr, -ped fic gravity o fu mace oil 5 0.95 kg/II re 

I Fuel a na lys : C- 84%, HZ ·U %, _ _ .3% ,0 2 ~ I% 

ed water rs pro Id d to a t.. If fr ·th 
_ _ 1110 er om fe d w 

conden ate water returning to .· he ank i s 80 d • 
What ls the amoun f . __ . g C. and t 

0 cor,densate recovered? 

an a 60 deg.C, mperature ,of 

r _..,,re of makeup wa teri5 27 deg.C. mp , ....... 

3 . A steam plp of 100 . . g 
measure - • mm d l-ameter I nsula ed art of enem a.nn 

• tile insu[ itioni is upgrad d • h "ti h mineral wool, As a p Calt1.llote th 
per1;entag re~uttfo ni 1- t:. . . e Wit eff1 .,, car .. um sil "r=te r" sula on, 

. n eat loss due to abov ,.. -
"' asure w ith the fall INi n da:P, 80\ler ·ef'fl c e.nt:'i ~ 80% 

s1.1~ .. - --' •a'""' " mpera re With n, 
Surfac:e em...._..,.,... lnet'al WOol • 9S-C 

.-- • ... ""'re with cal~ . · 
A.lnb le'llt tJ mperature lln, s1llcate : SS-t 

~&c 
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Cllculate the blow down rate for a boiler with an evaporation rate of 5 tons/hr, if the maximum 
,ermlsslble l'DS in boiler water is 3000 ppl11 and with 18 % make up water addition. The feed 

water TDS Is around 400 ppm. 

A cogeneration plant has an electr"cal output of 5 MW with a back pressure t\.lrbine which has a 

input steam conditions to the ltlrbine as 32 TPH with Enthalpy of 3418 KJ/kg @ 64 ata and 500 deg 

C and the ex.it conditions of steam at the end o-f the back pressure turbine Is 186deg C, with 

enthalpy of 2835.8 KJ/kg. After the prnc:ess heaiting, all the condensate @ 73 deg C returns to the 

boiler. calculate the Heat to power Ratio and Energy Utilization factor of the process. Fuel 

consumption of the boiler Is 8.2 TPH Coal at 4800 Kcal /Kg GCV. 

hr• boiler which produces 15000 kg of steam per hout at zo bar from feed water at 40"C and the 

mnsumption is 1650 kg/hr. Determine the condition of ste duced. -')"<t· ~ 
' / --"'" ',, _.,,.._ \ v, e).h,'" / 

aa,ulh of 722 mm of MHcury was obtained with a barometer reading 756 mm of Mercury. 

the vacuum to a standard barometer of 760 mm of Mercury 

of steam at a pressure of 7 bar and 0.7 dry ls heated at constant pressure until It 

How muth heat is added? What is the change in internal energy? If the 
-until the final temperature is 200°c, how man'( kJ are required to be added? 

as 2,1 kJ/l(gK. 

presan of 29 mew. lhe,.,.... ls drawn 
.n....-.---bythe 
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The DuTatlon: • 2.hn..3oNl1r,. 

1. Attempt an q m. 
2:. Draw Slee £ih qui red. 
3. Marks for ~ · le. -d o 
4. All aMWers o'f , sl'lould 

n.s . An Four 

1 

. Answer the fi n Wm{; IJ , st:J ~ I 

mati "-
ir I.I.lied 
b fer 

n1n bo1Jc:r. Vh 
1.dioru, I 

o 11 cmis 1 n . 'I r rw m un 

d H w h i s Ulil 1:n11in '1 I w mm:::h a 

e ··&i ed boo'! 

0 

r rn ium fflld 

rmil · 11 M i=nli • n i · 

, n 

rem liSl U 

ciirc u]ation? 
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Uov.-ing Qu ns An_ Fur 

1 ~uss 1h effect of Oue gru; ~ir ulis.ti 
~ St1per heater 

->)' PRDs 

r o 

ti11g? 

2 M s 

I.rap nJ plam .fflV rted buck 
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BOILER OPE 0 
Pape,r..J (Dra 1) $.edl9ri 

1 n ru etion : 1. ttempl 1tll <p.1estt n . 
2. jg~ to lb right indi t fuU tn1rti 

Q. 

----

(u 

. .alee ~itabhni~sumpli ns if~ · r; I ju Hy. 
4. ,mcmsmns ar m rnm lh~sptu.i 

D raw ·ec:tioltal ·• w for th 2;1, l]i'p.:-.-• 
" '-'<ll dlSh(d end witli Ii II win_g 

dimen I 1.20. 

D : 40 0 mm. Straigh1 f (s: • lOO 
'l ~"° .-· r 

heighL wi th Ill F: f og;o..,wm. ( 
1'V the 1orri ph ri I dish d tmd fl foll 

. le f I; I. 

. (I 

: 200 mm, Thicl..'11 · · 20 r,un,. Knuckle- Ru.di 30 nun. 

ny 'i e r UJ~ foll 'I gs, 

,.. 

· ,._ sl1p-oo fl,imge 0 1 1w ·le,· l:IC111 and s1 c v 1 ~. nh sw:ndnrd 1m •Jl 1 ~ns u• 

I a.-. pvt 1 bl U) Ii rr cmhun u:el Jli~ , ~ f Nor rn · l bu1e O mm 1.ml (j llowint 

d.ct.1ll . i.,· 11~ I I. I , 

P ""'P mm B It h 1 • .~ J, mm,Fmng· JJ,- 1 2 m 

mm. 

b .Dru · dm I\ i MIi pr uf th hi h p res.SUI 

t 

b ikr drum internal a an iy b ·ompommt 'ke ,c pip 

:J wn lffi :r inl t., m.miii ld b m~ f'll 1 ·s, nm 

d 

l mcnl l . 

qual ·1 ·c [or foll lll Ji 

rom. 

0. mm. Di ta11 o centre 
~ 

di.in . rudJy pr ,p ni ootc Ile go I b ded bolt Of 

" "tb tualf \englh i:hteaded, 
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di ed nd lube with followin 

Total length f ipc:: 7 o 1 1 
rub iz ; 3 · 

· x mm thk., 

Swaged ize: 48 mn x4. mm hlc x 150 mm long. 

(f) Draw th Jin dja n, · . 1 elevation of the deaer tor wi m ectiona 

mo ting and internal mpon n .. 

$ Draw ti e . . k t b of mixed be ion eX!chan w·j r wi h internal arrange1nen· 

and 11 , a.ry c nnectiou .. 

(b) Draw Lh tin diagram of ;ypical PR it.h U ne ssa ry c mponents 

and fi w dir tion . T · ml 1 piJ e , iz of 1 · mm ink.t ou l t pressure 

f 4 baT a . bar re :pectivel Is tat · the appro imat 

dimen i ns/siz so an u mponent . 
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