Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 4 — EXAMINATION - Winter-2025

Subject Code: 4341905 Date: 10-12-2025
Subject Name: Thermal Engineering-I

Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Define: (1) Dryness fraction, (2) Degree of superheat, (3) Latent heat. 03
UL [Ad 520: (1) YdSLS, () SIAl vils yurele, (3) d2ee €le
(b) Explain the importance of Mollier chart. 04

HL(GUR AL} Hecd Auedl,
(¢) "5 kg of steam at 8 bar pressure and 0.9 dryness fraction is converted at 07

constant pressure in 50°C degree of superheated steam. Find out the
change in enthalpy. Take Cp of steam as 2.1 kJ/kgK"

OR
(¢) Steam of 20 bar absolute pressure and 250°C temperature is 07
isentropically expanded up to 10 bar absolute pressure. Find Dryness
fraction and change in enthalpy. Take Cp=2.71 kJ/kgK

20 bar AYR[ €Wl A 2500C dlUHlelsfl d2101 0 Q2L [USE] 10 bar
UYL eod 181 Yl (AL U B dl Ybsis W Aol |Af|H | Yd)
5812 211N Cp =2.71 K] /kgK .

Q.2 (a) Draw neat and labeled diagram of Babcock and Wilcox boiler. 03
QAuS)s W [dasiel Wlgae{l oM (L1t AlEdsfl wLsd €12

(b) Differentiate between boiler mountings and boiler accessories. (any 04
four)

W16 HIG21IL Wl W1FER WAUI S 9] dsldd gul. (slousl

Ylr)

(¢) The following observations are available during boiler trail: (i) Pressure 07
of steam produced at 14 bar. (ii) dryness fractor of steam 0.9 (iii) Feed
water temperature is 23°C (iv) Steam generation rate is 180 kg/hr. (v)
Calorific value of coal is 32000 kJ/kg (vi) 16 kg/hr Coal is used(vii)
specific heat of water 4.167 kJ/kgK Find 1. Equivalent evaporation 2.
Thermal efficiency of boiler.

W1EGR01L 2144 £33 Lol o{l Al A Soll HoL B: (i) Geusl Addl
dR1Us] £418l 14 bar, (ii) AUDSLS 0.9, (iii) SIS dlee] d UM lel 230C,
(iv) 210 Glsl adlst] €2 180 kg/hr, (v) Sldleil 341355 ARy
32000 kJ /kg, (vi) 5l4lell AUl 16 kg/hr, (vii) ULSileil dl. Gwl
4.167 K] /kgK dll (1) AU 58 WI#Hded wal () Hlded] Guily
siAealdl 2l
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OR
Draw neat and labeled diagram of Packaged boiler.

xS W15Gef] M (AERLe1 AlEdofl 415(d €120,

Comparison between natural draft and artificial draft. (any four)

AU SLs2 el A1E[5l{lud Siseell MM 5. (518Ul UR)
A boiler evaporates 280 kg/hr water into dry saturated steam at 12 bar.
The temperature of feed water is 27°C. Find the equivalent evaporation
from and at 100°C as well as the fraction of evaporation.

A5 W8GR 280 kg/hr ULR{le] 12 bar 18] AdH dRAAHI 2U{dR 5
8. W18aM elWd dl ULRfle] diunlet 27°C 8. dl 100°C
dlunlsiiel] W A B diuHlel AHset wIvledel AU $522 1S
SRR N1

State the function of (i) fixed blade, (ii) moving blade, (iii) Diaphragm.
sIA Qquil: (i) [lBdd (55 0as, (i) H(doL 0as, (iii) SIULsIH
Explain working of reaction steam turbine with a neat sketch.

Rt WU 2641Ge1eil 51 Ueg(d 269 w15[defl Heeell Unondl.
State method for detecting a air leakage in condenser. Also state the
methods for extracting air from it.

53441 el d15% 2ldd el Tl Aumdl dett duiell sdl ¢

54 lef] Ueg, () quemdl.

OR
Explain pressure-velocity compounding with neat sketch.
A9 w15[Ae Y1R-A41{12] s1U1GeSaL qHwd).
Differentiate between impulse and reaction turbine. (any four)
SRUEY W T2 Yot 204 [85e1 ARAsAL d§lald QUL (SIOULL AIR)

Identify various sources of air leakage in condenser. Also summarize
the effect of its on-condenser performance.

5SeM dl Els dclleil @LLei) aQLLd). dell scll {l3osel] $3e2e1l
S U2 U] 34U L),

Explain forced draught cooling tower with neat sketch.

e A 15[AUS 51S sLse sl 2ldR uuetdl.

Explain the working of axial flow compressor with neat sketch.
e A Ls[ds Aeflud s6l s1U202¢0l s Ueg(d Uuesdl.

Air is compressed from 1 bar to 6 bar in the compressor at the rate of 5
m?>/min. Isothermal efficiency of the compression is 78%. Calculate the
indicated power of the compressor.

5 m3/min cll £ SIUMI &dl 1 bar &l 6 bar Yl 5102l A B.
WBUUHE S1Qeted] SI1AEeIAL 78% B. dl 51U 51525

UldR 2L,
OR
State the advantages and limitations of induced draught cooling towers.

Be1SYUS L2 §(A21 2ldRetl sIULIA) WA HU[e14) QUi

Differentiate between positive displacement and rotodynamic type
COMPIessors.

Ul»12ld (S Qiiee 3al 212151 HS $1UQUR A dsldd w4,
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Q.5

Q.5

(c)

(@
(b)

(©)

(@

(b)

(©)

A single stage reciprocating air compressor draw air 3 m*/min and is
compressed from 1 bar to 6 bar according to the law pV'!?= C.
Calculate the indicated power of the compressor.

[Rio19 222 JA1UL52[0L AR 51042 3m3/min €dl BeldeHi A & Wl 1
bar &l 6 bar Y4l pviiz= C Yo s3I 52 8. dl Fe5152S uldR Ul

State advantages of multistage air compression.

HEZ] 2% VR s1Rletetl slAEL UL,

A temperature of inside and outside wall surface is 700°C and 150°C.
Wall thickness is 90 cm, length 1m and width 2m and thermal
conductivity of wall is 0.45 W/mK. Find heat transfer rate of wall.
[ectidsi] iR Wal WeRefl qULEle] dlUHlel 7000C WA 1500C B.

(ecti@et] o1SLE 90 cm, GULE 1m A USIOLE 2m el (€ i€l eie

dlesdl($5521d12l) 0.45 W/mK 8. dl [edldeil €le 21162 32 LUl

Define: (i) Absorptivity, (ii) reflectivity, (iii) Transmittivity, (iv) Black
body, (v) Radiation, (vi) Convection, (vii) Thermal Conductivity.
UL 52 (i) Redludldld) i) Tsaseldle), i)
21412112l (iv) oA 6i\S), (v) 1AL, (vi) SeA52Ued, (vif) UHE
5sséldlél.

OR
With the help of p-v diagram, explain intercooling in 2 - stage air
Compression.
P-V SIAIAMeAl Heeell g 2o W2 sl 922 5(d1 Moy,
Temperature of black body is 650°C, area of external surface is 0.5 m?.
If Stefan Boltzmann constant 6= 5.67 X 10® W/m?*K*. Find out heat
emitted by black body.
5 6Q56{1Sls] dlUH el 6500C ol WGl HUL2]eA) (AR 0.5 m2 B,
% 2ot WlEa5Het WYULLS 0= 5.67 X 10-8 W/m2K* Sl dll 6as
W1Slo} G¥H | Geoset 20k,
Define heat exchanger. Explain any three types of heat exchanger with
neat sketch.

Sle v eeyef] Uyl B IUL. SIESURL AL USIRe1L Sle A ey
A9 WL5[dUE YUl

Data from Steam Table

07

03

04

03

04

07

Pressure
(bar)

Sat. Temperature Sp. Volume Sp. Enthalpy Sp. Entropy

(°C) (m%/kg) (kJ/kg) (kJ/kgK)

(P

(T) Liquid | Steam | Liquid | Evaporation Liquid
(vi) (Ve (ho) (htg) (s9)

Evaporation

()

8

170.4 0.001115 | 0.24026 | 720.9 2046.5 2.046

4.614

10

179.9 0.001127 | 0.19430 | 762.6 2013.6 2.138

4.445

12

188 0.001139 | 0.16321 | 798.4 1984.3 2.216

4.303

14

195 0.001149 | 0.14073 | 830.1 1957.7 2.284

4.181

16

201.4 0.001159 | 0.12370 | 858.5 1933.2 2.344

4.074

18

207.1 0.001168 | 0.11033 | 884.5 1910.3 2.398

3.977

20

2124 0.001177 | 0.9955 | 908.5 1888.7 2.443

3.890
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English version is authentic.
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SNk W=
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Total Marks: 70

Marks

Q.1

(2)

Define 1) Dryness fraction of steam 2) Wet steam 3) Sensible heat

03

VA1

()

LA 52 1) dRLvell rsis 2) efleil ar1n 3) Adesteild 2141

o3

(b)

Represent steam generation at constant pressure on T-S diagram.

04

(A1)

T-S SIUIALM UR HYO] £6{18L UR dR |0 %¥eiQlels] M 1QUel 53,

oy

(©)

Find enthalpy, entropy and volume for following steam. (1) 10 kg steam
of 0.85 dryness fraction and 12 bar pressure. (2). 3 kg steam at 12 bar
pressure and 300° ¢ temperature. Take Cp = 2.1 KJ/Kg°K

07

(5)

o[ Aefl d2101 Hi2 W], W21Y] 1 ey QA1)
9) 90 (56 dR101 3al 92 IR &GI8l 0.85 YBSLS R) 3 (54l AUl A4
R WIR €M1l Wal 300° A dluHleldlufl. Cp = 2.1 KJ/KgoK YR

09

OR

(©)

With the help of Mollier chart calculate change in enthalpy and change
in entropy of steam at 10 bar absolute pressure and 0.8 dryness fraction
to super-heated with 250° temperature at 10 bar constant pressure

07

(5)

Hl(UR Ulesd] Heeell Weellaf] el WeR1Hi 3512401 214 52
10 W 1Re1l WuAIRYR €611l ) 0.8 Ybsisdluil ARl gl 1{yu
eMI8l 2500¢ dluMlel Yl AR sAM] 2414 B.

09

Q.2

(2)

Draw the schematic diagram of steam power plant.

03

U2

()

R UldR o] 230 (25 Aulls(d el

o3

(b)

Differentiate between boiler mountings and accessories and list them.

04

(W)

o156 HIG (w22l A AAUL AR dslad 520 1 dHel YRl
53U,

oY

(©)

The following particulars are available from boiler trail.
1. Pressure of the steam produced = 12 bar
2. Condition of steam at stop valve = 0.9 dry
3. Feed water temperature =27° C

07




Steam generated = 1100kg/hr

Calorific value of coal = 28,000k]J/kg

Coal used = 130 kg/hr

Specific heat of water = 4.167 kJ

Calculate (1) equivalent evaporation kg/kg of coal at 100° C (2) Boiler
efficiency (3) Boiler power

SAINAE

~

(5)

o[ Aol (A1) W1EER 2auiell Guaey &,

1. Gallled dRlUie] e18l = 12 WR

2. R\ dled U g1l [Relfd = 0.9 vsis

3. §1S ULQfle] dluMlel = 27° A

4. 41N Gallest = 1100kg/hr

5. 5ld il 5431(s5 Y& = 28,000k kg

6. AUAAd slaAl = 130 (SAL/541S

7. u1{lel] (af21y a4 = 4.167 kI

AL 5 (1) AHSe Wi Hdel kg/kg SlEA] 1000 C UR (2)
o156 slRI&HAL (3) Wl (5

09

OR

Q.2

(@

State function and location of the following with reference to boiler.
1) Steam stop value
2) Fusible plug.
3) economizer

03

3.2

()

W S6Rell AEHH oflAello] S1A WA G132t LI
1) 14 R\ dled

2) 845l

3) ©5lellHIBNR

o3

(b)

List fluidized bed furnace boilers and draw the schematic diagram of
AFBC Boiler.

04

(“)

5405192 AS sl 6l6Ge(l ULE] Wstld] el AFBC WlER<{l
B (25 uls(d el

oY

(©)

The following data is available during boiler trail:
coal use= 500 kg/hr
Mass of dry flue gas =22.5 kg/kg of coal.
Calorific value of coal = 31,000 kJ/kg.
Flue gas temperature = 310°C
C, of flue gas = 1.008 kJ/kg k.
C, of steam = 1.89kJ/kg k.
Boiler room temperature = 18° C.
Feed water temperature = 79° C.
Dry saturated steam generated = 4700kg/hr.
10 Steam pressure = 12 bar
11. Atmospheric pressure = 1 bar
Prepare the heat balance sheet/kg of coal burnt.

00N U R W

07




(5)

W82 2d e (HAUlel o{lAe] 321 Gudoy 8
1. 5ldlell GUAL = 500 (SAL/SELS

2. SIU 59 o] doel=22.5 (sA/(56) sl4)
3. s\a 1 543155 Y& = 31,000 kJ/kg.

4. 54 A dluHlel = 310°C

5. §9 s Cp = 1.008 ki/kg k.

6. lele] Cp = 1.89kJ/kg k.

7. W8GR s dluHlel = 18° .

8. 515 Ulfle] dlunlel = 79°2.

9. 28 UdH 1A Bdulest €= 4700kg/hr.
10. A1 £W1QL = 12 WIR

11. dld Q{1 el = 1 WIR

Wil 21Ad| Sl lefl Sle Adsy 2ile/(56) dUIR SR,

Q.3

(@)

State the function of steam nozzle, fixed blade and moving blades in a
steam turbine system.

03

V3.3

(A)

WIH 2w (8ol [UReHHI M cllnd, (5525 6AS el H(ddl uASe]
13 QlLd).

03

(b)

Differentiate between natural and mechanical draft cooling Tower.

04

(“)

sedl U Ui[A5 S1se 5621 21aR 9 dslad qull.

oY

(©)

Observation recorded are as under.
(1) Temperature of cooling water entering condenser is 29° C.
(2) Temperature of cooling water coming out of condenser is 37°C.
(3) The vacuum in a condenser is 705 mm Hg.
(4) Atmospheric pressure is 760 mm Hg.

Find condenser efficiency.

07

(5)

sl 1A WAl seil o1 Yoo 8.

(1) Se3a44 1 UdRldl 63 ULfle] dlunle 29° A.

(2) 55U «{lsndl 63 UISlle] dlumle 39°C 8.
(3) 5e54M 1 dSYH 705 mm Hg B.

(4) dld1dREA £6418l 760 mm Hg .

So30UR slAeiddl Q0.

09

OR

Q.3

(2)

Define steam turbine, condense and cooling tower.

03

V3.3

()

WIH 2w (8], o302 el §[G2L 21dR L uALRId 53

o3

(b)

Discuss the effects of air leakage in a condense

04

(“)

$3eH | &cllotl (E3%et] WAl AL 53,

oY

(©)

State the necessity of compounding and its typed and describe any one
method of compounding

07

(5)

SWYIG([S1e{] AU Sl gLl Wl dell USIR duwll. UG [(5a1s{]
S16URL W5 U [de] dBlet 2.

09

Q.4

(@

Difference between impulse and reaction turbine.

03

V3.4

()

BIUEY ol 52Ut 20418l AR dSleldl I,

o3

(b)

Why clearance is necessary in reciprocating compressor & explain the
effect of clearance in a compressor with the help of P-V diagram.

04

(“)

RS2 SINUHL (56U QUL HIR w3 & wal P-V
SIAAMHeA] Heeoll SVUMHL (SAUUeA] 1R YHew1dl.

oY

(©)

For a single acting compressor having its bore and stroke are 150 mm
and 200mm respectively. Air enters the compressor at 1 bar pressure and

07




20° C temperature. Air is compressed to 6 bar according to th law PV!3
PV!? = C. the compressor is rotating at 110 R.P.M. calculate the
indicated power to run the compressor and mass of air compressed/min.
take R =287 J/kgK. assume no clearance.

(5) | MR A 2215 YRlddl (Ro1d A1 [5291 SUAR UL eisH 150 mm | 09
ule] 200mm 8. 1 WIRetl €18l A 200 A dlUHlel sl SIIUM
elwd 1 Q. PV'3= C WofAIR &dlal 6 GLIR Yl ASRId s
21d B, SIIUR 110 RP.M UR 82 B, SIIAR Udldal HI §S152S
yldR el s/ M2 sdlstl Hidell ARldT] 51 R = 287 J/kgK
dl. 516 (5o IR otel.
OR
Q.4 | (a) | Classify cooling towers and mention why they are used. 03
U4 | () | (601 2ldte] aols 5] 24a dell GUALIL UL HI2 &ld B deil 03
Gedw 3.
(b) | Explain the working of axial flow compressor with neat sketch. 04
(W) | efld udle sINAReA] SIH1R] Hels 35U 412 qHxd). oY
(¢) | A single stage reciprocating compressor air 1 bar (abs) to 7 bar (abs). | 07
Clearance volume is 2130 cm?/sec. Expansion and compression follow
PV!3 =C. if the volumetric efficiency of the compressor is 85% then
calculate the stroke volume/sec.
(5) | Ride 22 TRAIUIEETL S1uR 3R 1 WIR (abs) &l WIR (ab). 09
[seURe4 &M 2130 cm3/sec 8. [ARdRL W s\l PV13=C <
e B, o) S1NUReA] Al Rs siAeiHdl 85% Sl dl 215
dleyH/A5e5¢] 2AQLd3] 52,
Q.5 | (a) | Explain the need of multistage compression state its advantages. 03
UAL5 | () | Hlce-22% sHQletefl eRauld dell §lueL L. 03
(b) | Define conduction, convection, thermal conductivity and emissivity. 04
(W) | disel, Hdee, Hd dlESdl el GA%elofl culul 521, oY
(c) | Classify heat exchanger, describe any one types of heat exchanger with | 07
sketch.
(5) | Sle W52 Ad{lsdl 52, A UL SISULL A S USIRe1L Sl 09
W 510 s2029] ARl 53,
OR
Q.5 | (a) | State application of compressed air. 03
R T D] Qidlas satetl GuRlod gudl. o3
(b) | Explain LMTD and write Equation of logarithmic mean Temperature. 04
(W) | LMTD dHo1d] el GgaIRLS AR12L dlUMlels] HH5L dul. oY
(c) | Internal surface of wall is at 900° temp. wall is 60 cm. thick, 1 m. length | 07
and 1.5 m width. Thermal conductivity of wall is 0.4 watt/m-k. Find
thermal resistance and heat transfer rate of wall. Temperature of outside
surface of wall is 200°C.
(%) | [edlaefl Wid[Rs AuLdl 900° dluHlel 8. (edld 60 A.HL st 1 4L | 09

duile wa 1.5 Hl22 uslale. (edlds{l 8 dissdl 0.4 watt/m-k
8. [edldail aUd UdsIR wa €le 2l g 22 2Ll [edidsil
W& Reil qulllef diuHlel 200°C 8.




Seat No.: Enrolment No.:
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Subject Code: 4341905 Date: 02-02-2024
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1.  Attempt all questions.
2.  Make Suitable assumptions wherever necessary.
3.  Figures to the right indicate full marks.
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5.  Use of non-programmable scientific calculator is permitted.
6.  English version is authentic.
Marks
Q.1 (a) Listsix industrial applications of steam 03
Usll ) WMol 9 3OS GUAL] ULE] vield). 03
(b) Define: (a) Pure substance (b) Sensible heat (c) Latent heat (d) Degree of 04
superheat

() AALRIA 5 (a) A Uelel (b) Adestelld A () M 2RMl @)  o¥
Juelesil (sl

(¢) Explain Formation of steam and its various phases with neat sketch and T-S 07
diagram
(5) W wigld 95 T-S SIUAM A& dRjA0]l Well Wal Al [dlad o9
IEECTRR RIS
OR
(¢) Find the enthalpy of 1 kg of steam at 12 bar when, 07

(a) steam is dry saturated,
(b) steam is 22% wet and
(c) superheated to 250°C.
Assume the specific heat of the superheated steam as 2.25kJ/kgK

(5) 12 HRUR 1 [(56) dRlvs{] Aeead] 1) RLIR, 09
(a) AL S AqH Sl
(b) dR101 22% @{l+{l & w4
(c) 250 ° A Yl AU,
Jureles drlosdl Alssy 4] 2.25k1/kgK dl5 eIRl
Q.2 (a) Draw layout of a thermal power plant. 03
Usl2 (1) AHg UldR wiees] duiGe €Rl. 03
(b) Differentiate between boiler mountings and accessories. 04
(W) olgdR HIG (821 Wl WA A d§ldd duil. oY
(¢) Explain Cochran boiler with neat sketch. 07
(5) w9 ¥Igld A1 S1UeA G1FER AHodl. 09

OR



Q.2
U2

Q.3
U3

Q.3
U3

Q.4

V3.4

Q.4
V.4

Q.5
V&5

()
)
(b)
()
(c)
()
()
)
(b)
()
(c)
()

()
()
(b)
(%)
(©)
(5)
(@)

()

(b)

(“)
(©)

(%)

()
()
(b)
(“)
(c)

(5)

()
()
(b)
(“)
(©)

(%)

State the function of super heater , air pre heater and economizer.

YU €ler, W2 Yl €lex wa 8slelliloreg st wauld).

List the boiler mountings and explain any one with sketch.

o156 HIB[2ale{l ALE] Wotlcl ol S1ESURL w5 WY AL YUl
Explain Babcock & Wilcox Boiler with neat sketch.

Wuis)s Wal (Aes) sy Wlgaa 229 M 15(d 112 yHdl,

State concept of steam prime-movers.

WIH ULsH-YdHa yHexd).
State needs for compounding of steam turbine.
1 2uigetetl ulogel Hicel e RUld] uHendl.
Explain Construction and working of impulse turbine with neat sketch.
29 15[ A1 U 204 [Bete] its1H W s1A Yuoxtd).
OR
State the function of condenser and cooling tower in a steam power plant.

WU UldR W o] 5e5e42 W 5691 21dR¢] s1 s,

Differentiate between Impulse Turbine and Reaction Turbine.

DIUCY 204 (8ol el RA 52Ut 2ud{Bet A dslad dudl,

Explain construction and working of surface condensers with neat sketch.

UBY 534 e] i sIH el 513 29 w15(d U1 Yuexdl.

Define the following terms with reference to air compressor. (a) volumetric

efficiency (b) free air delivered (c) Compression ratio.

W SINAeAL Aee{Hi olAell A0e) AAIRA 5. (a) DYARS

stdetdl (b) 45d sdl [AdRd () sl2lst 314,

Explain the need of intercooler in multistage compression and draw its

sketch.

HEZ]2% S1QlelH §o25ER01] A RULd M) Ul detl 35U 1R,

Draw neat sketch of a single stage reciprocating compressor and explain its

working

Ridig R JA{IUNZEI0L S1R] 21289 u15(d €12 A dsf 1L M)
OR

List six applications of compressed air.

USRI edlell & W[ Beleilef] Y[R Welldl.

Explain the need of multistage compression and state its advantages.

H[c2- 2298 sRRletof] %eRULA UHULAL e detl SlALL SRLL.

Explain with neat sketch construction and working of Centrifugal air

COMmpressor.

29 15[ A1 Ao &YoLe R S1YURe] GittsIH el S1] YHomd).

Define conduction, convection, and radiation
det, clSel wA ASALAeA cULALRI 5]
Explain construction and working of cooling tower with neat sketch.

5(do1 21dRe] titsiH wal 51 2269 B 1g(d 118 yHx1d).

Classify heat exchangers. Describe any one type of heat exchanger with
sketch.

Sle A5 As2sAe] 2[5 5. 29 A 15(d AL S1SURL WS UsIReAL Sl

W 5% 2] dBled 53,
OR
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Q5 (3
Uals ()
(b)

()

(©)

(%)

Define (a) Thermal Conduct1v1ty (a) black body (ii) Emlssw1ty

VAL 52 (a) UHE dlSSdl (a) «As 6lS) (i) Goset
List the factors affecting condenser efficiency.

$03020i] SIA&HA A MAUR Sl URMNA] ALE] el i),

Explain LMTD and write equation of Logarithmic Mean Temperature
Difference for parallel flow and counter flow with usual notation

LMTD UHo1cl ol AIH I A3 UL UHIdR Udls v 51622 §6l Ul
dlaRla s Hlot 22U3UR [Sss] A1 5L dud)

03
03
04
oY
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09



