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SEVENTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2008

ME 04 703—REFRIGERATION AND AIR-CONDITIONING

Time : Throe Hours Maximum : 100 Marks

Ansuwer il questions,
PartA

Eixplain the term “ton of refrigeration’

2, Describe the Carnot refeigeration cxele

3. Deseribe the mechanism of n imple vapour compression refrigeration system.

4. What s the function of s flsh interoplox provided in  ompound vapour compression refgeration
systom 2

5. What in the effect of u clearance volume in a reciprosating compressor ?

8, What ure tha points ta be considered for selecting n condenser for u refvigeration system ?

7. Explain abouc a summer air-conditioning system.

5. Define the term affective tomporature”.

Part B
6. A Carnot refrigeration system works o tomperature of ~80° C and 40° C. What s the maximus
C.0.P.1fthe actual COPis 75% of the maximur, caleulate the actual refrigerating effect produced
perkilawatt hour.

or
10, Prave that the performance factor of a Bell-Coleman eycle rofrigeration system.
11, What is sub-cooling and uperhenting ? Explain with the help of diagram
or
12, Explain a three-stage compresion with multiple expansion valve and fush intercooler.
13, Compare and contrast the performance of reciprocating and centrifugal compressors.
or

14, Drass o neat sketeh of a hand operated expansion valve and explain its working

16. 1 kg, ofair ¢ 20° C dry bulb temperature and 40 % relative humidity s mixed adiabaticaly with
2K, of i at 40° C dry bulh teemporature and 40 % relative humidity. Determine the dry bulh
temperature and wet bulb femperature o the regulating mixture.

o
16, Explain abaut psychrometric propertios and processes.

{4 % 15.= 60 marks)
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SEVENTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, JUNE 2008

ME 04 702
DESIGN OF MACHINE ELEMENTS

Time : Throo Hours Maximum : 100 Marks

Une of design data handbook permitied.
Missing datc can be suitably assumed
Asoumption made must be clearly specified

Part A

1 () Discuss the mterials that aro in common use as n friction surface.

1,

I

() Briefly discuss the methods of jeiniag flat belta

() What is meant by dynamic load on goars? Suggest mothods to improve dynamic strength
of goars.

(@) Lint out the sdvantages and dissdvantages of worm gearing.

(o) Difforentiate botween Hydrodynamic and Hydrostatic lubrication.

(0 Explain shout the seloction procedure of antifiction bearings.

(@) List the factors to bo considered, while designing & casting proces.

(h) Explain the role of computers in the preparation of drawing.

(8 5 = 40 marks)
Part B

(a) A multidise clutch employa 8 stoel and 2 bronze disca having outer diameter 300 run and
inner diameter 200 mum. For & coeficient of ricion of 0.22,find the axial prossure and power
transmitied at 760 rpm, if the unit normal pressure is 0.13 Nfmm?.

or

(1) Select a uitable chain drive to transmit 30 kW from un eloctric motor to a line shafl. Motor
ahaft diameter is 60 mm, Motor RPM = 1200, RPM of line shaft is 250, and centre distance
is adjustable from 600 mm. Service s 10 hours per day, 6 days per week. Good Iubrication
condition is expocted.

(a) A 15 KW and 1200 RPM motor drives o comprossor at 300 RPM, through a pair of spur gears
having 20" stub tocth. The centre distance of shaft is 400 mm. The pinion is made of orgod
stcol und gear is mad of cast stsel. Find the module, no. of teeth and PCD of gears. Check
tho design for dynamic londing conditions and for mechanical wear, Assume service factor
g = 125 for light shocks and 8-10 hoursday.

or

Turn over




[image: image3.jpg]»

W @

@

V. )

)

2 ey

A2 KW power in supplied to the worm shaft at 720 rpm. The worm is of quadruple start
type with 5Omm s pitch circle diameter. The worm gear han 40 tooth with Smm module.
‘Tho preasure angle in the diamotral plan is 20°, Determine (i) The load angle of the worm
(i velocity ratio i) centro distance (iv) offciency (v) Power loxs due to friction.

A bearing 50 mm in diameter and 75 mm in Jength; supporta « overhanging shafl, running
2900 tpm. The room temperstur is 30°C, and the baaring temperaturo i T5°C. The viscosity
of the oil used i 0,012 kigm-s at tho operating Lemporature of 120°C. The diamatral learance
80,05 mm, nnd the bearing is o operate in still air, without any arificial cooling, Detarmine
(i) the permissible load on the bearing, wnd (i) power loss.
or

Select a rollor bearing for u radial lod 4000 N and a thrust lond of 5000 N. The bearing
‘must operate at a speisd of 1500 RPM for an avorago lfo Shra per day for five years. Select
 wervien factar of 1.4, Dismeter of the shaft is 50mm, Sleeve may bo provided if nocossary.

Discuis the aspects that must be consideree in the design of forging companants so that they.
comply with production technique requirements,
or

Explain the steps involved in the preparation of workig drawing with complete specifications
and tolerances,

(4 16 = 60 marks)




