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JH/BOE,A><ll/SEPTEMBER -2022 

EXAMINATION BOARD OF BOILERS 
(JHARKHAND STATE) . 

(Under The Boiler Operation Engineer's Rule, 2011 and its amendment) 
Boiler Technology: Paper-I · 

Time : 3 Hours Maximum Marks: 100 

Notes : . (1) The question paper is divided in to two sections. 
(2) Attempt all the questions of lx>th the sections. 
(3) Answer in ~rief and to the point. 
(4) Draw neat sketches, wherever necessary. 

SECTION - 1 

Answer all the questions 
Total Marks: 10 X1=10 

1. Choose the right answer :-

(i) The largest Thermal Power Plant of India · 

(a) Mundra Thermal Power Station, Gujarat 

(b) Vindhyachal Thermal Power Plant, Madhya Pradesh 

(c) Sasan Ultra Mega Power Plant, Madhya Pradesh 

(d) Tiroda Thermal Power Plant, MaharaJhtra 

(ii) The use of tertiary air is 

(a) to provide air around burners for obtaining optimum combustion 

(b) to transport and dry coal 

(c) to cool the scanners 

(d) _convert CO (formed in lower zone of furnace) in to CO
2 
at higher zone 

(iii) Duplex feed pump are used in steam boilers. These pump operate on the principle of 

(a) centrifugal pump (b) axial flow pump 

(c) gear pump. (d) reciprocating pump 

(iv) The diameter of fire tube of Comish boiler compared to its shell is 

(a) One half · (b) One third 

(c) One fourth (d) One fifth 

(v) The coal requi_rement per kw hour generation in the thermal power plant is of the order of 

(a) 0.1 to ·0.2 kg (b) 1.0 to 1.5 kg 

(c) 0.6 to 0.8 kg (d) 0.2 to 0.4 kg 

. l (~i) .1Jle furnace is situated outside the bojler shell in case of a 

(a) locomotive boiler (b) cocharan boiler 

(_c) babcock and Wilcox boiler (d) comish boiler 

(yi_i) The 100 mesh ~ize means 

(a) 100 openings per inch 

(c) 100 openings per mm · 

(b) 100 openings per cm 

(d) 100 openings perm 

. P.T.O. 
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(viii) Toe Reg. 391A of IBR 1950 relates with 
(a) hydraulic test of boilers for registration 
(b) aging of boilers 
(c) submission of manufacturing drawings and particulars of boilers in advance 
( d) design of stand pipe etc. 

(ix) Chromatography analyzer is used to measure the 
(a) oxygen in flue gas 
(b) carbon dioxide in flue gas 
(c) amount of individual gases in flue gas 
(d) sulphur dioxide in flue gas 

(x) Which of the following should not be a composition of boiler-feed water 
(a) Hardness should be below 0.2 ppm 
(b) I ts caustic alkalinity should lie between 0.15 to 0.45 ppm 
(c) Its soda alkalinity should be 0.45-1 ppm 
(d) Its caustic alkalinity should lie between 1.5-2 ppm 

2. fill in the blanks:- Total Marks: 10 X2=20 
(i) The value of partlculate matter (PM) for the Thermal Power Plants Installed before 31st Dec'2003 & 

after 1st Jan'2017 are ................... mg/ Nm3·& .................. mg/ Nm3 respectively. 
(ii) As per IUPAC, the STP and NTP value of temperature (oC) of gas are ............. &. ........ respectively. 
(iii) If the mill designated capacity Is B8D3448, so the diameter and length of ball mill shell 

are .................. m & ................ m respectively. 

(iv) Mobrey switch and Spectrophotometer are used to measure for .............. & .. ... ....... respectively. 
(v) The main constituents of fly ash are .................... & .............. .... . .. 

(vi) The calorific value of LO Converter gas & Blast furnace gas are ............ & .... .. .... respectively. 
(vii) Trisodium phosphate and Hydrazine are generally used for dozing in boiler system to remove 

............. & ............... respectively. 

(viii) Coal is heated in presence of air to temperature of about. ................... determining its ash contend 
for proximate analysis. 

(ix) The two disadvantage of FBC boilers are ................... &. ............... .. 

(x) A supercritical boiler is one that operates above the pressure and temperature of ................. & 
.............. respectively. 

3. State whether the following statements are True or False :­
(i) Sludge is formed generally at heated portions of the boiler. 
(ii) Phosphorus avai lability decreases with lnaease In pH. 

Total Marks: 10 X1-=10 

(ill) Colloidal silica is in polymeric form of slllcon whereas reactive slllca Is the non-polymeric 
form of silicon . 

(Iv) Ultimate analysis of the coal is the basis for Seylor's coal dasslflcatlon. 

(2) 
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(v) The mechanical draught increases with the amount of smoke. 
(vi) Threshold speed is the minimum speed at which ball mill operates. 
(vii) An ideal gas as compared to a real gas at very high pressure occupies less volume. 
(viii) The specific volume of water when heated from OOC , first Increases then decreases. 
(ix) Evaporative type of condenser has steam In pipes surrounded by water. 
(x) With increase in the percentage of excess air for combustion of coal, percentage of CO2 In fl ue 

gas decreases. 

4. Answer the following questions:- Total Marks : 10 X3=30 

(i) In a power plant, the efficiencies of the electric generator, turbine, boiler, thermodynamic cycle and 
overall pli!nt are 0.97, 0.95, 0.92, 0.42 and 0.33 respectively. How much will total electricity generated 
for running the auxiliaries ? Marks: 3 

(II) What is the basic formula to determine efficiency of electrostatic preclpltator? What do you mean 
by spark rate in ESP? Tell the average value of spark rate for its optimum operation? 

(Iii) Difference between the following in brief 

(a) Steam boiler and Steam generator 

(b) Absorption and Adsorption 

(iv) (a) What is mean by 5:1 boiler tumdown ratio? . 
(b) What is mean by 5: 1 · circulation ratio 'of t:>diler? 

(c')' What is mean by 5:1 evaporation ratio of boiler? 

Marks: 3x1 

Marks: 2x1.5 

Marks: 3x1 

(v) A boiler is having a chimney of 35m height. The draught produced in terms of water column is 20 mm. 
The temperature of flue gas inside the chimney is 365oC and that of air outside the chimney is 
32oC. What is the mass of air used in it? Marks: 3 

.. 
~vi) For a cooling tower, the TDS of cooling water and make up water are 1500 ppm & 250 ppm 

respectively. If evaporation loss is 2% with windage loss negligible . Cal culate COC 
(Cycles of concentration) & blow down percentage. Marks: 2x1.S 

(vii) Name any three boiler protection to safeguard the boiler during operation? 

(viii) (a) . What is steam coil air preheater? 

Marks: 3x1 

Marks: 2X1.S 

(b) Differentiate between recuperative type air preheater and regenerative type air preheater on 
basis of power consumption, pressure drop for both air & flue gas, space requirement. 

(Ix) The efficiency of a .boiler on GO/ basis is 85%. The fuel contains 1.0% moisture and 12% hydrogen. 
The GO/_ of a fuel Is 10500 kcal/kg. What is the boiler efficiency on the basis of net calorific value? 

Marks: 3 

(x) A ,coal having 0/ 3~00 kcal/kg Is supplied to power station. The boiler, turbine and generator 
efficiency are 83%, 32%, 97% respectively. If the coal consumption of the power station 1s30 T /hr. 
Dete~ine the capacity of power plant In MW. Marks:3 

I 

(3) 
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I 

SECTIQN-2 
Total Marks : 5 X6=30 

5. Answer the following questions:-
. d. Marks: 3+3 

(I) What is proof stress? Explain it with the help of stress-strain 1agram. 
eed 60 N/mm2 and internal 

A hollow shaft is to transmit 300kW at 80rpm. If shear stress Is not to exc . 
diameter is 0.6 of the external diameter, find external and internal diameters assuming · 

maximum torque Is 1.4 times the mean torque. 

(ii) (a) What is ejector condenser? Marks: 2+2+2 

(b) Two identical oil fired boilers of capacity 100 TPH are operated in a refinery. They have a full load 
efficiency of 90%. The part load efficiencies at 70% and 40% load are 70% and 60% . 
respec:tively. For meeting 140 TPH requirement of steam, which one of the case would you prefer 
to run and estimate the % savings in the preferred case. The enthalpy of steam generated is 550 
i<cal/kg and feed water enters the boiler at S0°C in all the case!. calorific value of the fuel oil is 
10,000 Kcal/hr, · · 

. ' 

case 1: both the boilers operated at 70 TPH capacity ea~h. 

case 2: one at full load capacity and other at 40% capacity. 

(iii) Following reading are noted from a SSMW coal feed thermal power plant. Marks: 6 
1. steam generation in the boiler-210TPH 

2. steam pressure -100 kg/cm2 

3. steam temperature-s~c 

4. Boiler feed pump load-1.SMW 

5. coal consumption-1200 ton per day 

6. GO/ of coal used-3500 kcal/kg 

7. feed water temperature at boiler inlet-1400C If steam and feed water loss in the system is 
negligible, calculate- ,. 

(iv) (a) 

(b) 

(a) Gross turbine heat rate 

(b) Net turbine heat rate 

(c) Boiler efficiency 

(d) evaporation ratio 

(e) specific steam consumption 

(f) specific coal consumption 

What is flue gas desulfurization system? 

Explain wet type FGD system with a diagram and chemical reactions. 

~ 

Marks:2+4 

(v) (a) Feed water Is provided to a boiler from the feed water t.ank at 600C · 
water returning to the tank is aooc and temperature of make u ' temperature of condensate 
amount of condensate recovered ? P water Is 2JOC. What is the 

(b) The safety valve of a boiler is set at 42 kg/cm2. During test) 
1 

Marks: 4+2 
45kg/cm2 and reset at 39.5 kg/cm2. calculate (I) over pressur~g,(il t Is foun'1 that the valve lifts at 

) percentage blow d own. 

*** 
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JH/B0£.0>1/SEPTEM BER -2022 

EXAMtNATlON BOARD OF BOILERS 
(JHARIOIAND STATE) 

f U ndet' The Bolter Operation EnJlneel.s Rale, 2011 apd Its amendment), 
Boiler Technology : Pilper .. 11 

Time: 3 H:ours Maximum Marks: lOO 
Notes : ( 1) 'The q,uestlon paper is dMdled In to two secti()Qs. 

(2.) Attemflt all ttie quesUon,s d both the Sll!d:lons. 
{3) Answer in brief and tD U.polnt. 
(4) DmwneM~-~~. 

SECIIQN-1 
Answer al \he questions 
1. Choose the right answer·:-

(1) Ostwald c;na,ts are mearit for 
(a) oomputing 1he excess/deficiency of combustion air 
(b) calc:tJJation of flue gas temperature 
(c) <:OITlpJldon of fl'ue gas a"8'YS15 
(d) computation cf statlk IQSS 

{U) 11'1 lndU$lrial apllllc:at:icns, thie type of trap used for maln steam lines Js 
(a) d1ennodynamic' {b) thetMCl5liltk 
(G) bimetalk 1(d) float 

To tar Ma,Jtcs ; 10 X1= 10 

,(H:fJ The recnrnmended IDS level rn boiler dr\Jm that Ciln be safety meintalned for the W81:er \llbt. W\er ts 
{a) 3000.3500 .ppn ,(b) 2000 ppn 
(c} 5000 ppm (cf) 1500 

(iiv) .................. acts as deoxidizer in steel making process. 
{a) vanadium (b) niobl-.im 

.,(c) sulphur (d} aluminium 
(v) Alrange the following h.Jel~ by their 'GO! in decreasing order (p,) Rice husk {q) Diesel (r) Gradf!'~C C.oal (s) Hydrogen 

(a) s-q-r-p (b) p-Q-r-s 
(c) f•S-Q·"'P (a) q-r~p 

(vi) What wlll nap pen when alum rs mixed with water as coagulant? 
(a) Jnue.ase pH Value of water. (b) Decrease pH Voll.le of water. 

• (c) ooes not affect pH value of'water. (d) None d these 
(vii) Q)ntrolled wetr1119 of coal (duirtng the coal preparation) would result in 

(a) Reduction In flue gas e>dt temperawre (b), Improper oombusticrl 
(c.) Increase In fines of coa1 (dJ Decrease In the p,eto:mt.aga of iu-nbLimt carbon 

P.T.O, 
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(vlll) long term overheating of tube exhibits 

(a) &Jlglng 
(b) lhlnsverse cradcs 

.(c) Thick lip loogltudinal rupture (d) 5e-;ere plttjng 

(Ix) For the operating point the jllJmp, a system charactl!rlstic between the head , 
discharged to be maintained 'Q' Is teq(lln,d 'Ii and the 

(a) linear equatioo 

(c) Exponential equation 
(bl • Parabolic equation 

(d) CUbic equatJon 
(x) Whldl Is not true for wet p,eservatlon of boi\ef7 

(a)• required In stand by condition for quick ck!mand of steam 

(b) rot used In cold environment minus zero llempen,ture 

(c) h;-drallne (200 ppm) dozed with water to temove dissolved oxygen 

(d) maintains relatNe humidity less than SO'lb 

2. Fill In the blanks :- T-1 ...,_ , 10 X2•20 

(I) Pipe sJze Is specified with two noo-dlmensior.al numbers. .................. &. ................ . 

(ii) The sr unit of kinematic vismsity & dynamic viscosity are. ...•..... & •.•••••• respectively. 

(ffi) In case of sub critical water tube bailer, at least one safety valve shall be set at or below t11e design 

world119 pressure and remaining safely valve set upto.1 : .~ .. percentage above design woridng 
pressure. ' 

(ill) 1f combustion ald:ernperature lncrea.cs bi 21K then lhermal efflciency of boiler wlll lnaease by ••.• %. 

(v) Part· of sup,!lheatJ!11'sb!am Is only-used In power generation In case of ....•.•.••• boiler. 

(vi) The e•,aporation ratio of a a,al-fired boiler Is 4. Steam enthalpy Is 640 kCal/l<g feed watet-
temperature Is SSVC, C..lorific value of coal Is 4000 lo:aVl<g. The boiler effldency Is _ _ _ %. 

(vii) The height of the chimney for 500 MW unit as per latest g(idellnes IS.. ......... . 

(viii) The minimum diameter of boiler safely valwas per IBR is. •••••• 

(lx) ... ..•...... welding defect occur due ID entJapnent of gas bubbles by the fieezlng dendrftes during 

the ·cocung. 

(-x) The superheat temperatUre can be controlled by •..•.. : ..... .&. ............ method 

3. State whether the following state.fl81la - True or, .... :· Total Nalb I 10 lU=lO 
(I) Ferric oode layer protect the baSe metal of~ While magnellle layer does nor. 

(ii) In low speed· mills, the power oonsumptlon,pe< too of coal pulYerlied Is more than medium 
speedmlll. 

·cm) In AFBC boiler, the combustion air Is 5"IPP,lled at lower pressure as oompared to CfBC l,CJ!ler, 
(Iv) Alm bolling ·occurs at very high press&.r\!. 

(v) 18/8 stainless steel contains chroml~m-181'11,·2nd mofytldemm 8%, 

(2) 
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(vi) n, tn,de, nam or tube mat.erlal 2 1/4 chrome Is Tu. 
(\'It) The area under the 'temperature ntN>Vt curve 1or any thermcdynamrc ,pro represen lthe, lh absorbed or heat roj«~ d, 
(\liU) Bomb cafflfimete.r Js used to determfn h,oh r calonft~ value ll'f constan: pressure. 
(I ) P1mng ts term as50dated with roundatSon In boll . 
(.:) For more sufphllf content ~n a fuel1 means mer h ght af r.hlmney ls required. 

... .. ... tM fGUawfng quNttons:~ 
..,,~ (~) Mention three dlfferencl!s between ffy lllh l bc:IUom mh. 
/ cm) Whal 1s d,trerence betWeen explosion and tmp~on ? What u 

1 'Total Martes : 10 X3§3D 

Marp~kt. 
be r to explode ? 

Marki : 2X1.5 
. (ill) What Isoklnetlc mpllng? &plain Its working, ~th sJc.etd1 diagram. M■rb i 2X1,5 

(w) Why are residlllai lbe5$0$ Important? ,How can residual stress be lpreYl!flted n Vte!dlng? 

(v)1 M1lt att lll'le thre! trit,p rig protectfens In ESP? 
(vt) Write 11 molt note 0A AVT (All Volattre Treatment). 
(vfl) Dlffela,liiate between ferrite and ·usb!nltlc steel wtth respect to propertfe5, 

Marki :, 2Xl~S 

!Marls: 3x:1 

Marb: 3 

~~~~~ ~~~ 
(vfil) What iS PoissD, ~tio? How am, Young" moo,rJus(E), Bulk 1modu us (kJ1 ~ Polssmi~ (µ) rejam:f7 ~ . ~ .. Mules:: hl.5 

p J/ '{b() wi-t do yQU blOW about .e llleat ~ boiler ? Narb:3 
(x) talaJ&a we al ptpe n!qlrired to ln!lnst:er 100 to,vtir of steam ,at 40 kglan2 ard 42'1C. · tv o 

the stsn In the pipe Pne tD be ma lned af lOml?f;, 0 ~ Matb:3 • i:---~ - (:. ,.., 

SECTJQN-2. 

L MSWtM~qu1...._~ Totaltklb!SXl•:W 
0) What Is non ~ test'. &plain the bask. pnndple 'Mth rear skettt1 ot tt1e foffowtng WU by 

showl11g ldvlntages & ttons d {a} dye: penett ation te&t(b) magnetic pattidc r 

Marb: 1+2.9+2.5 
(i) Make a steam & warer-,mo.n dagram of lyp14All 2UJ1 MW 1hcrm Power Plant by shawtng t)II rel vant 

equrpment&+ Marks: 6 
(ii) (a) What rs ~perrharged boier7 

(b) Dllr-ing an air po41uUon monlrt-orlng study, the Inlet gas stream to the bag1 filter was 
lS000mlNu. Th outlet st,eam from the bag fllter was a llitt11e bit hlg1her at 
l600Qm1/hr. Oust Joad It the tnlet was 7gmJm~ and at outlet was O. 2:grn/m1• How much 
dust ln1 kg/hr WIS collected In the ba" fiJtef bln. 

(3) f I 
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(iv) (a) What is add dew point? Tell the elCpected value of add dew point 1emperature of a ffue gas 
produced by the combustion of a fuel containing 1 % sulphur. Harb: 2+4 

(b) Estimate 502 emission through dlirnney in tons/amum. Data as folloows­

Days considered - 340 

Fuel used-Furnace oil 

Spedftc Gravity - 0.94 

Sulphur c:ontent - 3.8 % 

Quantity d FO c:onsumptlon • 3.5 Id/hr 

And If measured 02 In flue gas Is 2.5%, find excess air leYel. 

(v) As a part of energy conservation measure, APH (Air Pre-heater) is &IS!alled In a foro!d draft furnace. 
The APH is designed to pre-heat 240 ml/min of CIJl!lbustion air to 250'C. Rue gasenters II!' APH at 
37~ ca1a.11ate the flue gas quantity leaving the stack and also determl'ne the iniproYefTM!t'lt In 
MnaCe efficiency after the Installation of APH w4th the foffowtng data. 

Density of air 

Specific heat of air 

Specific heat d flue gas 

Amount of l'uel fired 

calorific value of fuel 

Air to fuel ratio 

Efficiency d fumace 

Ambient temperature . . 

. 
• 

1.15 kg/m3 

0.24kCal/kg'C 

0.2kCal/kg"C 

920 kg/hr 

9850 kCal/kg 

18 

80% 

30'C 

*** 

Na.u.3+3 
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JK/BOE,t,11/SEPTIMIIER -2022 

EXAMINATION BOARD OF BO,ILERS 
(JHMRiANO STATI) tUnder The· Boiler Opefalloft1 Eflllneer's Rule, 20,11 and Its .amencfmentJ Enc'Mlfina Drlwlnt : Paper-tit Tl me : 3 Hours 

Maximam, Marks : 100 
Nat : I • Answer oll the, questions. 

11 · CilP'plg ~ ~s fnskkt ~ tell is stritt1y prohibiled. 

SECIION-1 
L State whetle- lhe followi119 lbltements .. true or false. (i) A cotter joint is used to to1 11,ect two rods whlct1 are In shear. 

(Iii) lhe yleld point In a static loading is lower as~~ fatigue loodlng. (m1) The 'SleeYe or muff co~ng ii$ deslgned as hollow .st.ft.. ~ 
{iv) A screw is s~ bV its major clamem-. ,,.,, 
(v) 1n 3rd ~ proje(tjon. the f-rort view wll be bekM: the top view. V .... 

Marb:Sxl•S 

2. fllt in the blanb. 
Malb: Swt:a:S t•) Whefl \he shaft rotates .r, ifflidockwise <in?dlon at slow speed In a bearing, it wf~ rYMHe towards ................ (left/ right) « bearing making ndal to metal a;111tact. (ii) Acn,adng to lnllan stand.-d specifk;iltion JOOH6/g5 means that tolerance grade fur hole &. shaft are ........... &. ...... •• (6/5,) ~. 

(ii) When a nut is tightened by ptadng a washef" below it, the bolt wll be subjected to m~ .......... . ,(tensile/con1pressitie) sbess. 
(iV) Accordng to 1mt&an Standards, the diit~ cf rivet hole for a 24 mm dla«leter of rtvet should be . .... -. ..... mm (23/2◄ll5). 
(v) lhe sackle key iS ............. (m0n!'JfeSS) sutable than ·st.n'lk key for hea~ duty appkations. 1 OloaN ttle c:onect os,tlion 

lMll'b: SX1:5 (i) Welding in .e, JG PoSftion is used for 
(a,) "ftrtica) up&. doWn Wekllr,g {b) Horlzantal Wefdng (c) Rat surface i/rleldir,g (d) Overhead~ (1 ) The feast count '" vernier ca~ a mkrometer are 1(a) 0.1mm ao.lnvn (b)., 0.01mm &.O.lmm (c), 0.1mm &O.O-Smm ,(d) 0.1mm &O~O.Lmm (HI) 'Mikh ene d the folrOMng ts a flexible coupling? 
{a) Sleeve a:Jq)llng {b) AilngC ca.ipllng 
(C} 'Split ffUf a,uptiog ~ Bushed pin type couplfng (N) The d'5tance Uwough which a saew thread actvances aldaUv m one wm IS ~ I (a) Pitch <I thread (b) Lead of thread (c) Depth rJ thread • (d) Dfamet« of thread 



AMIE STUDY CIRCLE | AMIESTUDYCIRCLE.COM | WHATSAPP: 91-9412903929

11in a · - iHTOVf held in &lg] neering en.Ing ti In mfo, cl 
( ) 1:1 (.bl Z: l {c)~:1 (d) ◄:1 

, . Write •hort notJt on U. fallow,lftl 
(1) l'\Wffl'lllllnJI bebfi!a"I ~rd _. vtiff lf!ld afely ffi\11 

nlfflVP1111 nll ~ 1st Ingle of ~ I a Jn:I lngM °' ,mJeC1m 
OOft,re,t ~ kb.een ~ .-.c11111nx:Me jok'II! 

(r, Di~ !between ~ and ~ ¥llw d 
1
~ 

, ~) f)i~ ~. medwlkal drawlni and produdlon ~ 

s.. 1Dfa'W at• Qfflboll '°' 1M fallawtrJI, 
(i) Run cut 

( l tness 

r , Ooub4 
( ) l'fndl 
(1) SUrfalr ' 

6. IWnlltnc 1new ol • 1 1rnad'dne biludl: .. ,glNn Jn llgura ... 1. 
Draw '111• tnnl!e .,._ U 

., The V,KM from tne front 

Q) TI1e fnlmttte ~ 

(ii} The ' ""'" di!! l!ft 

.. ~---........ -......;;· .. ·.~ . 

Ffaure No.1 

(2) 

' . . 
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7• MIOlr.-naw of one object are gmtll in figure no. 2, In wtlid, • hae !I' :Ones or• vlw, .., .......... Draw born~~ ytew·'!tfl~II abJ«t. Mat'bt lht~iO ~ 

t--- -- --

FipreNa. 2 
e. Wfftll llhcwt" nom an th• folowlftg 1JMI IDQlllirl llrith diagram. 

(I) InYerted bucketsteam uap ~ 
• .. • .I (ii) . Transition fft '" , n - •.­

(In) 8uttns thread 
(iv) Seam wekJfng pnts 
(IY) ~ bait 

Mades: Sx3=15 

9. Wrll!e MIii• of any lO pa,u •ftowa itl Dud weight type •r.tr 'Niwa (As'Nffl bff} 
in figure no. J. -----<W ~ 10Xl: 10 

(3) 
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10. 1h11 ,~• n1blf dt • or No•• Ratutn vatve In figure no.,• and ....... Iha following 
q Mlrb:1Dx1•10 
(1) Uld tJodv CCMif 1 

Iv) 

) 

I) 

I) WI 1 

( ti~) Viii\ ,t 11 

) Uowm 

:'ifl1hl, t1J I n 1 I 

,!111 1 JI v.,tv body 

I H fl~ 11 ., mbfv? 

10) D Al OF NON · IRETURN VALVE 

... I 
l 

lranN I 
.._ I 
MS 6 
1,e l 
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