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Maximum Marks: 50
Answer All Questions
PART- A (2*5=10 Marks)

Time: 1'? Hours

CO  Bleoms
1. Same Stefan Boloemen Lew of Radistion. Cd UMD
2 Dwsnneush Blackbody and Gray body tn radiation hest transier Ciod LD
A surfece at 800 K has an emissivity of 0.5, Calculate the 1otal emissive power of
3. the surface. U'se Stclfan-Boltzmann constant o = 5.67=10-8 Wim'K4 Ciod APP
(GATE 1021)
4. Listthe modes of mess transfer Cos REM
5 The diffusion cosffickent of = gas pair is 20 =10-5 mls [f the concentration CO5  APP
gradicnt i3 5 Kg / ml, what is the mass flux? (GATE 2023)
PART - B (2*13=26 Marks) & (1*14=14 Marks)
€O Bloams

6. (a) BSOOW/m? of mdisnt energy i incident upon & surfiace, out of which
M0W/m® is sbsorbed, 100 Wim® is reflectad and the remainder is
trangmitted through the sarface. Cualculate absorptivity, reflectivity 13 CO4  ANA
wnd transmissivity.

(OR)
{b) Two biack squane plate of size | x | m ane placed parsilel o cach

other of m distance of 0.4 m. one plaie is maintsined at » lempersture
of 900°C and the other st 400°C. Find the met heat exchange of 13 CO4  ANA
energy due to radintion betwesn the two plates,

7. (a) Discuss with sektable equations on (i) Mass concentration or masy
density (1) Molar concemtration or molar density (iii) Mass fraction 13 €05 ANA

LU TIDACO D Ve s
{iw) Maole fraction (v) Mole fraction
om
(b} Discuss claborately about fick's faw of diffinion, with pecessary 13 CO% ANA
sketch and equathons.
B. (8) A small body st 1200 K is exchanging radiation with a large
surroinding maintained 5t 400 K. The emissivity of the surface is 0 6

Calculate the net radintive heat loas per unit srea. Also, discuss the 14 o APP
role of grey body appronimation in solar thermal colleciors
(GATE 2015)
{OR)
(b} Air Mows over & wet flar plate 1.2 m long ot a velociry of 2 mfs. The
temperaturs of sir is 25°C, and the humidity ratio ot the sorface ©
0.02 kg water/kg dry air. Ambient humidity is 0.01 kg/kg

Mass diffusivity = 2. 5=10° miis 14 Cod APP
Air propertics: v = | 5x10* m'/s, 5c=0.7

Esumate the mass tranafer coefficient using the Chilton-Colburn

wialogy and compiite the mass Nux. (GATE 2017)

Bloom's Taxonomy: REM - Remember, UND - Understand, APP- Apply, ANA- Analyze,

EVA - Evaluate CRT - Create .hu
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Time: 1'* Hoars Mazximum Marks: 50

Answer All Questions
PART- A (2*5=10 Marks)
C0 Blooms
1. Bnef Radisive hest tramsfer. Cod4 UMD
1 Delme Shape Facior or View fsctor COd4 UND
1 hlﬁlﬂazrliﬂ.g.ﬂlﬂiligﬁgﬂ ot
{GATE 2024) C APP
A ’FEEEH!IEI.!;EE-E CO% REM
The diffusion cocfficiknt fiw cabon dioxide in mir o 298 K and | atm is .
5 _h._ﬁlwﬁtill!mqngin:ﬂi.. CO5  APP
(GATE 224)

” 1EII.H_._EEF_=.HIA¥—-EH
CO  Blooms
[ 1 (] ?Ei}lil_ﬁnlﬁﬂ
exchange radistion dicectly. The emissivities ae 09 and 06
I}rnuitllilf-l!l_!l[ni
emimsivity 0.1 berween thess.

13 CO4  ANA

ib) -Bﬂttiflﬁ:[.lll.l!nlliu.
iirlﬁl..ﬁ!!rn!nll#luﬁur
l:in?illeﬁﬂlli?l 13 Co4  APP
l. |-|".
(OR)

8 (a) A grey body of ares 0.02 m* wnd emissivity 0.75 is maintamed =

T (a) Hellum diffusion through s plane membrane of Imm tick Al the
inner side concentrat ion of helrm is 0025 kg mole / m’, o outer
side concentration off Helium s 0.007 kit Mole / m'. What & the i3 COS APP
diffssion Mux of helium through the membrane? Assume, diffusion
coefTicient of helium with respect 1o plane as | ¥ |0 m? fsec 7
{OR)
(b) Give any two industrial case study and apphicstion of the mass
transier relating the heat transfer analysis,

13 CO5 aNA

1100 K and is exposed o suroundmgs si 300 K. Calculate the net
radiative heat loss. Comment on how using & radiation shicld affects #
the result (GATE 2024)
(OR)

ib) hi«ﬂﬁtiﬂﬁ&ﬂiﬂgﬁui!iﬂ-uiilni_
m length. The flow is laminar and steady. Given: Re = Sx 10, §c =
0.6, Use the Chilton-Colbum analogy o estimate the mass wamster 14 cos  App
coefficient. Assume that the velocity of airds 3 m and kincmatic
viscosity is 1 4x10° m¥%s. (GATE 2024)

COd4  APP

Bloom's Tazoncamy: REM — Remember, UND - cilsisni’
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