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10+10+12+8=40
(@) Define fin efficiency and fin effectiveness. If a fin is thin and tip loss is negligible, show that
the heat transfer from the fin IS given by Q = VhPkA (To = T,) tan h (ml), where the
symbols have their usual meanings.

(b) An aluminium alloy fin, 3:5 mm thick

and 25 mm long protrudes from a wall. The base is at
420°C and the surroundin £ lemperature is 30°C, The hczlljlrunsi'cr coefficient and the thérmal
conductivity of aluminium may be taken as LIW/m“-K and 200W/m-K respectively.
Caleulate the heat loss and fin efficiency, if the

heat loss from the tip is negligible,
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5. (a) Draw the PV and Tg diagramg of Otto cycle. F 1"1SC(O)ME."”9
‘cle. Find

efﬁ]cl(i“mythof Otta cycle, Show that the efficience N eXpression for the gir Standard
cycle for the same compression ratio, d 1€ 1S greater thap that of Diese]
(b) Explain with the help of 4

: €At sketch the pripei
employed in a carburettor. PHRCIple of operation of

4N accelerating pump as

A trial on a si inder 4-g(r- :
© stngle cylinder 4-siroke diesel engine proviges the following ¢
% ‘Ing data:

Speed = 400 rpm; Brake Power
: = 100 kW; Brak i
specific fuel cons P (3 ) € mean effective pressure = 85 o 3
stlj‘oke e (::tizr?sp;lgns = 0335 Kg/kWh; Calorific valye of the fuel = 43.50 gdl;/l:\: ?F:khe
and the Mmechanical efficiency of the engine is 80%, delerr:\.ine (h:

bore and stroke of the engine, the }
R ’ rake thermal efficiency. the indiers b
and the indicated mean s B efficiency, the indicated therma] efficiency
: 16+8+16=40

. (a) What do i 1 £ i
6. (a) i you mean by 1de‘al f'lLI]d? Sate and explain Newton's law of viscosity. What is the
1fference between dynamic Viscosity and kinematic viscosity?

(b) A square metal plant of 1-8 m side has a thickness of 1-8 mm and weight of 60 N. The plat
has to be lifted through a vertical £ap of 30 mm of infinite extent. Tlre oil in thé gﬁp }ll)a:z
specific gravity of 0:95 and Viscosity of 3 N-s/m-. Calculate the force and power required to
lift the plate at a constant speed of 0:12m/s,

(c) What is a Pitot tube? How does it measure the velocity of flow at any point in a pipe?

(d) A rectangular plate 1-2 m long and 06 m wide is submerged in an oil bath of specific
gravity 0-8. The maximum and the minimum depths of the plate are 16 m and 075 m
respectively from the free surface. Find the hydrostatic force on one face of the plate and the
depth of the centre of pressure. 8+12+8+12=40

7. (a) Define the following dimensionless numbers and state their importance in fluid mechanics:
(1) Reynolds number,
(i1) Froude number,
(111) Mach number and

(iv) Weber number

(b) State different losses associated with the flow of liquid through a pipe. Derive an expression
for the head loss due to friction in terms of Darcy co-efficient of friction, dimensions of the
pipe and flow velocity.

(c) An oil of specific gravity 0-8 is flowing through a pipe of 300 mm diameter and 800 m length

3 ; ey ; i
at a rate of 0-45 m/s. Kinematic viscosity of the oil is 0-3 stoke. Calculate the head loss due

to friction and the power required to maintain the flow.

's equation? Explain the

(d) State the condition for a fluid flow of be irrotational, What is Fuler
8+12+10+10=40

concept of velocity boundary layer and thermal boundary layer.
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