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Spl. 2020
OPERATIONS OF HEAT TRANSFER

fruifa T - fR ) [AfrHa 37 : 70
Time allowed : Three Hours] [Maximum Marks : 70
Pz () FAmI I 8, 99 4 8 ] IR F I il |

Note : Question No. I is compulsory, answer any FOUR questions from the remaining.

(i) 5 5% F G 9711 1 FHAR TF 1 8 Hifrd |

Solve all parts of a question consecutively together.
(iii) Y% 59 &1 79 78 8 IR Fiford |

Start each question on fresh page.

(iv) @l T3 A 3R g B 1Rl § 3E srgang @ 8

Only English version is valid in case of difference in both the languages.

I, (1) WA 319 d ga o S (adie 1 9 gidl 2

@ 0 (b) 15
() 05 @ 1
Generally value of transitivity constant for solid and liquid is
@ o0 (b) 15
(c) 05 @ 1
() Fret fie %1 weda e 1 @ a fis waear
(a) Hren Ug (b) ufig
(c) ue fig (d) 3T A A HIS T
Any body having reflectivity constant 1 is known as
(a) Black body (b) Grey body
(c) White body (d) None of the above

(1 0f8) P.T.O.
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According to Planck’s Law relation between intensity of monochromatic radiation I,

and wave length A is

e 5
@ L= SCAT)_ b) L= JGTA_
(o o ol
¢ L= < @ L= ———Hewzl e
feprai &1 Fram o] g 2
(a) T I wife 9T (b) RS JeasH AfE W
© (@3 ()T T (d)  (a)@ (b) St R
Kirchoff’s Law is applicable for
(a) Total Emissive power (b) Monochromatic Emissive power
(c) On both(a) and (b) (d) Not applicable for (a) and (b)

Wﬁmﬁﬁ%ﬁa@ﬂﬁﬁﬂ;&fﬁmﬁamwﬁwaﬁﬁm
T 2t 2 (T T=aH K # ?)

1 1
@ T4 ® T © T @ 3=
According to Stefan-Boltzmann Law Radiant Energy emitted per sec per unit area is

directly proportional to (T = Temperature in K)
1

@ T4 ®) T © T (d)

T Zaftrs %1 ge FE 8

(a) Td TS e T g aAvSHTd g @ T |

(b) g TeaTEA & Frsaifia wid 1 gd | "geT |

© (@3 b))

(d) S A A HE T

Main work of steam condenser is

(a) Maintain the steam pressure below the atmospheric pressure at outlet of steam
turbine.

(b) Convert the steam into liquid coming out from steam turbine.

(c) Both (a)and (b).

(d) None of the above.

T
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(7) aﬂﬂﬁmm;ﬁﬁﬁwﬁmﬁ@?ﬁ%

(a) 107X (b) 10337 (c) 9HIA @ 8HIX
Length of pipe in barometric steam condenser is
(a) 10m (b) 1033m (¢) 9m (d 8m

(8) Terelt +ft fyve wx e &1 @ ST R ?
(a) S SR & ford (b) FeTw gEH F o
(¢) S T N sgH & o (d) U | A hIg TR
What is use of fin on a body ?
(a) to increase the heat transfer
(b) to decrease the heat transfer

(c) to increase the absorption of heat
(d) None of the above

9) afe T, g i Hag H ATHA, Tfmﬁﬁawwmﬁﬁnﬁmw

aTasen & At b gaa 1, 1 HHE Bl
=T T.-Tg
(a) anTf—T 100 (b) nf___T x100
Tp—T
© n= x100 (d) Il H & HI§ ARl

w
If T, istemperature of surface of tube, T, is temperature of surrounding fluid, T is
temp. of surface of fin than value efficiency of fin ngis given by
Ty -T T, - T,
@ n, =——x100 ®) n,= ]
T, -
T

x100

=1

(© mnp= x100 (d) None of above

(10) =TS kg/}uﬁmq@qa‘a?ﬁ%aﬁcmﬁ AT 9 & T i fderal 8
(@ C/Z (b) Z/IC () CZ d Cx
Steam consumption in evaporator in kg/hr is given by if C is the capacity of
evaporator and X is economy of evaporator.

(a) C/Z (b) Z/IC () CZT d C6x=
(11) aﬁaﬁmwmﬁwwmmﬁwwﬁaﬁiﬁwm

(a) TS IWTE TE (b) =@

() =m (d) G AT THA R |

In case of vertical tube evaporator with increase in liquid level, the value of overall
heat transfer coefficient is
(a) not affected (b) increase

(c) decrease (d) may be increase or decrease
P.T.O.
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(12) ot 50 1 a0 3 fordl ST i Bl @, e T, wae 1 arshd 3 T, 8

1 AL ATHA &
(@ T <Tg b T,=T, (€ T>Tg d T,<Tg
Condition of Boil a liquid is if T is surface temp. of T, is saturated temperature
of liquid
(@) T <Tg b T,=Ty, (@ T>Tg @ T.=1g

(13) T2 A ¥ Hor 3 ford onavah v €1t & g h, R sreeaon feish o b 4a-
g T & fordl S e &
(@ hg=h, (b) he>hy (¢) he<hy (d) hghy=1

Condition for condensation of pure vapour is, if h is film heat transfer coefficient

and h, is heat transfer coefficient for dropwise condensation

(@) he=hy (b) hg>hy (¢) he<hy (d) hghy=1
(14) Tehe ST arsTsh sh W frderaar #idi 2

(@ 1 (by >1

©) <l (d) I | § HIE G

What is the steam economy of a single effect evaporator system ?

@@ 1 (b) >1

) <l (d) None of the above
(15) da-de G woA el 3 & fFe Hag & 7 WA R ?

(a) Foeitaaz (b) Gl Ea

(© (@9 (b)3H () (a)F (b) Sl A

Drop wise condensation of a vapour happen when vapour fall on a

(a) Smooth surface (b) Rough surface

(c) Both (a)and (b) (d) None of both (a) and (b)
(16) Tt 2w & afépe @ Afea s § @3 o FE=RE J N @ 8 Af by,

Sfew sraen § feen o s 9 by, aféwa sEen § fhen Fer
e el ?

(@ hy=h, (b) h,=129h,,

(c) h,=134h, (d h,=134h,

What is the relation between heat transfer when tube is in vertical and horizontal
position when h, is film heat transfer coefficient in horizontal position and h,  is
film heat transfer coefficient in vertical position ?

(@ hy=h, (b) hy,=129h,,

(¢c) h,=134h, (d) h,,=134h,
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(17) uﬁgagéwﬁqhnﬁmama‘m‘taﬁqmqﬁammm
(a) @i AT (b) Tereda Fifieea
(c) oHiHAHE T d) <HiFA BRI
When the bubble formation on the hot surface than which type of nucleation it is
called
(a) Homogeneous nucleation  (b) Heterogeneous nucleation
(c) None of the above both (d) Any one from above both
(18) Tereft sft aroush b1 q&ad Bl 2
e Qred=Z aTeid
@) Free arfera ®) w1
(c) |WI x HIea= F1fead (d) I | @ B T
Capacity of an evaporator is
Time Solvent evaporated
(@) Solvent evaporated (®) time
(c) Time x Solvent evaporated (d) None of the above
(19) Sz gaf= 3
(a) e T g i aEd & @ Wi g % e |
(b) mwﬁamwm%wmél
() g g 3 gt e i fafa A #
(d) ITE A | HIS TR
In jet condensers
(a) Cooling water flow through tube and steam flow out side the tubes.
(b) Steam flow through tubes and cooling water flow outside the tube.
(c) Steam & Cooling water mix with each other.
(d) None of the above.
(20) S T 61 6 e B 8
(a) I (b) 100%
(¢) Zero (d) 80%
Efficiency of infinite length fin is
(a) Infinity (b) 100%
(¢) Zero (d) 80%
(1) %wﬁmﬁﬁwﬁﬁmwwﬂw% ?
(a) Ot STEferT (b) T e
(¢) vvnfed daed (@) THABETE
In which type of boiling the fluid motion is induced by external means
(a) Pool Boiling (b) Local Boiling
(c) ForcedC onvection (d) None of the above

P.T.O.
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(22) frer A @ 1 e Srafen & e R 7

(23)

(24)

(25)

(26)

27)

(a) oot 34 & S 1 gaT g Soifagehell 628 BT

(b) 7A@ wh & wa W g8 Hed

©) (a)d (b)aH

(d) S d | HIS @I

Which of the following is example of Pool Boiling ?

(a) Completely submerged electrically heated coil in pool of liquid.

(b) Kettle filled with liquid placed on stove.

(¢) Both(a) and (b).

(d) None of the above.

e et e 3 wEd e A A qae & o A1 €, d & o A

(a) FETER | (b) TR |

(c) ferwmz (d) ©EIIEETHATR |

When formation of bubbles becomes very high in pool boiling then the heat flux ?
(a) Rises (b) Reduces

(¢) Remain Constant (d) May be increase or decrease
e 8§ § B G ST 1 gd STEm A 2 7

(a) WraeA (b) FHfem

(c) Tafén d) freemsseH

Which one of the following is not a suitable application of evaporators ?
(a) Refrigeration (b) Cooling

(c) Heating (d) Crystallisation

o 3§ @ 19 aroaes <6t aman TE AT @ ?

(a) W9 ITHAT (b) a9 YT EH Y AT

(c) Toaszan (@) & E s H A

Which of the following do not measure capacity of evaporator ?

(a) Steam consumption (b) Amount of vapour produced
(¢) Economy (d) Amount of feed supplied
U H-SHL hl 3ueT A hl &1 EXdt 2

(a) I HSE E UG (b) W HSTH FH

(c) I heaT & et (d) I9lea | F IS A&l

Cooling capacity of surface condenser is
(a) More than Jet condenser (b) Less than Jet condenser

(¢) Equal to Jet condenser (d) None of the above

e 3 3 Fored Frsspifta wig -Sat i yaw et 2 7

(a) WETH (b) WY TETHA

(c) g AT (d) I A F HIS TE
From which of following discharged steam enter into condenser ?
(a) Boiler (b) Steam turbine

(¢) Steam nozzle (d) None of the above
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2

(29)

(a) ¥ (b) e

(c) TH-HeHe ™ d (b (c)aHI
Steam trap is used in steam pipe line to remove

(a) Steam (b) Condensate

(c) Non-condensate gases (d) Both (b) and (c)
%—%meﬁmmwaﬂ% ?

(a) THHIA! (b) HIZ

(c) dehd @) fa=ft
Dropwise condensation is promoted on which type of surfaces ?
(a) Glazed (b) Coated

(c) Oily (d) Smooth

(30) TSI H AR T T I G AE] [T T 8 F(eh FEhI

(a) @9 TG |

(b) TE AL |

(c) Foren STl feeh BT R |

(d) IHrEd § F HIE T

Super heated steam is not generally used in evaporators because of its

(a) High temperature

(b) High pressure

(¢) Low film heat transfer coefficient

(d) None of the above (1x30)

et 1wl it -
Deﬁne.the followings :
(@)

HETTAT @ AN

Transmissivity and absorptivity

(i) feggHa B

Longitudinal fin

(iii) AT HEAHA

Film wise condensation

(iv) iR arafem

Nucleate boiling

(v) 94

Evaporation (2x5)

P.T.O.
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3. () e <t P 6 T & TR B ot Ieaoi Wi E, 3 ford g i i |

Derive the formula for total emissive power E, of a black body with the help of
Planck’s Law.

(i) <pfoorepT 5 Torend faafiad |

Write the properties of black body. (7+3)

4. (i) W9 a1 afeneor ffE |

Write the classification of Steam Condenser.
(i) e e Hea = fam wlea qwemsd |

Explain the barometric Jet condenser with figure. (3+7)

5. qTdTE HEe 3 for STy TR ST i 1 HF TTiua Hifed |

Derive formula for heat transfer coefficient for film wise condensation. (10)

6. Terelt ga o arafern weRn i aafe U < FERA H FHASY |
Explain boiling phenomenon of liquid with the help of boiling curve. (10)

7. S gE Sty A S o afd arensd |
Explain long tube vertical evaporator with figure. (10)

8. () ar it Feelt ga ¥ Hieged % anforsw % fordl dieger 3 fRa overt o feram e
AT R 7 TS |

What are the various properties of a liquid solution are considered for
evaporation of liquid solution in an evaporator, explain.

(i) TFE=E TR IUHI o fafir=T Iugr fafed |
Write uses of extended surface equipments. (5+5)

9. o= m dftre feoaforat fofiad
Write short notes on the following :
(i) A-FgaT 1G] &1 §gA & W IHTE
Effect of non-condensable gases on rate of condensation.
(i) et H TyTedt HqeH
Enthalpy balance in condenser. ' (5+5)




