
USN 2tM.R.62

Max. Marks: 100

(06 Marks)

(08 Marks)
flat plate of length

boundary layer is

Sixth Semester B.E. Degree Examination, June/July 2024

Marine Thermal Engineering
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Time:3 hrs.

Module-1

What are boundary and initial conditions? Explain briefly.

3 a. Explain the following : 
Module-2

i) Grashaff number
ii) Prandtl number
iii) Sherwood number
iv) Schmidt number.

b. Atmospheric air at 2l5K and free stream velocity 20m/s. flows over a
L5m long maintained at325K. Calculate :

i) The average heat transfer coefficient over the region where the

Note: 1. Answer any FIVE full questions, cltoosing ONE full questionfrom each module.
2. Use o.f HMT data hand book is allowed.
3. Use of refrigeration of psychometric chart k allowed.

An insulated container 3m long, 2.4mwide and2-6m high consists of an insulating layer of
200mm thick cork, placed between an inner layer of 5mm thick aluminium and an outer

layer of 5mm thick steel. The exposed surface of the aluminium is at -15"C when the

outside atmosphere is at-+25oC. Calculate :

i) The heat flow into the container per hour

ii) The interface temperatures between the work and the steel note Ku.r : 205wlmK,

Ko,K: 0.04w/mK, Ksreel: 54dmK outer surface heat transfer coefficient: 13w/m2K.
(08 Marks)

c- Derive an expression for critical thickness of insulation for a sphere. (06 Marks)

OR
2 a. Obtain an expression for temperature distribution and heat flow through a rectangular fin,

when the end of the fin is insulated. (10 Marks)

b. Thin fins of bears whose K : 75wlmK are welded longitudinally on a 5cm diameter bars

cylinder which stands vertically and is surrounded by air at 20"C. The heat transfer

coefficient from metal surface to the air is lTwlnr'K. If 16 uniformly spaced fins are used

each 0.8mm thick and extending l.25cm from the cylinder, what is the rate of heat transfer

from the cylinder per meter length to the air when the cylinder surface is maintained at

150'C? (10 Marks)

laminar
ii) Find the average heat transfer over the entire length 1.5m of the plate

iii) Calculate the total heat.transfer rate from the plate to the air over the length of 1 .5m and

width lm assume transition occurs at a Raynold's number 2 x 1A5 take air properties at

mean temperature of 300K. K : 0.026wlmoC, P, : 0.708, y : 16.8 x 10{ m2ls.

pr = 1.98 x 10 5kg/m2
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4a.

b.

5a.

b.

OR

- Nux Cf"
With usual notation prove that 

--- 
r i '

Re* XP, 2

Waterat30oCenterslcmdiametertubewithavelocityoflm/s.Tlretube
maintainedatg0oC.Findthetubelengthrequiredtoheatwaterat50oC.
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(10 Marks)

surface ins
(10 N{arks)

(06 Marks)

(10 Marks)
(04 Marks)

1a.
b.

Module-3

For a black body enclosed in u t "*irp 
ace, show that emissive power of black body

(10 Marks)
is n times the intensity of radiation' 

issivities ar : 0.6 and ez : 0.9
Two parallel plates at Tr : 900K and Tz: 500K have emt

respectively. A radiation shield lurilg J emissiviry rlr = 0.15 on one side and emissivity

s:z:0.06 on the other side is placedb.t*"", the piates'.Calculate the heat transfer rate by

radiation p". rqrur" ri"i"iwittr*d without realizaiion shield' (10 Marks)

OR

Derive an expression for effectivener. of 
"ornt"r 

flow heat exchanges' (10 Marks)

ln a counter flow oil cooler, the oil no*, *iif' a velooity of 1'2mlci through a single pass of

35 tubes. Each trrbe has a bore diameter of 15mm and wall .li"F::'of 1.6mm. The oil

enters at a temperature of g0oc and leaves at a temperature of 30oc. The fresh water coolant

enters atarateof 7 kg/s ad a temperature of 24"C'Theoverall hea] fanlfer 
co-effrcient is

2000w/m2K, r"f"."ncJd to the tube outer surface area. Calculate the following :

i) The total mass flow rate of oil

ilf The outlet temperature of the water

iiil rrr" logarithmic mean temperature difference

iv) The length of each tube for *""r;!n;"fnc hear capacity 4l2ldlkgK for oil specific

heat capaciry 2ail;'k;[, i""tny AOO lg/m'' (10 Marks)

Module-4

With aneat sketch explain th" Uuui.@offi'pression refrigeration' (10 Marks)

ln a F - lZ refng"*i"r, irt" Freon l"u,r"s the condensea as a saturated liquid at 20oC' the

evaporator temperature is -i0'C and the Freon leaves the evaporator as a vapour 0'97 dry'

calculate :

i) The dryness fraotion as the evaporator inlet

ii; fir" cooling effect per kq of refrigerant

iii)The volume fl"*;I;;frige.ant eitering the compressor if the ,rass flow is 0' 1kg/s'
(10 Marks)

8a.
b.

OR

Write down the desirable properties of a refrigeration'

Define the following with respect to :

i) Refrigeratingeffect
ii) Compressor work
iii) CapacitY
ir) COP
v) Cooling load.
Write a noti on how refrigeration is done on a ship'
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Module-5
g a. with a neat sketch, briefly describe air conditioning system.

b. Define the following clearlY

i) Specific humiditY
ii) Relative humiditY
iii) Degree of saturation

iv) Dew Point temPerature

v) Wet bulb temPerature'

21MR62

(10 Marks)

(10 Marks)

OR

l0 a. Write down psychometric properties of air comfort conditions' (10 Marks)

b. Write a note on :

i) Air circulation sYstem

ii) Container cooling sYstem

iii) Air cooler fans

iv) Air 
"onlitiotti.rg 

system in cargo ship' (10 Marks)

d.{.*{.1(
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