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III B.Tech. II-Semester Supplementary Examinations, November-2003.

REFRIGERATION AND AIR CONDITIONING

 (Common to Mechanical Engineering, Production Engineering and Mechanical  Manufacture Engineering)

Time: 3 hours






Max. Marks: 70

Answer any Five questions

All question carry equal marks

---

Note:
Thermodynamic property tables and charts of refrigerants and psychrometric tables and charts may be used, if needed.

1.a)
What are the advantages and disadvantages of air refrigeration system over other systems.  In a Bell-coleman air cycle refrigeration system the pressure limits are 1 bar and 6 bar.  Air enters the compressor at 10oC and enters the expander at 25oC.  The isentropic efficiencies of both compressor and expander  are the same and is equal to 85%.  Determine for an air circulation of 20 kg/min,  the power requirement of the unit.  Also find out the COP of the system.

  b)
In what respect vapour absorption refrigeration system is different from the vapour compression refrigeration system?  State the needed characteristics of absorbant and refrigerant combinations.

2.a)
With a neat schematic diagram explain the cooking of modified aqua-ammonia vapour absorption refrigeration system.
   b)
Using the T-S  and h-s diagrams explain the working of steam jet refrigeration system.  What are the principal advantages of the system?
3.a)
With a simple sketch explain the principle of operation of vortex tube.  What are its 

applications?

b)
What are wet and dry compression in vapour compression refrigeration systems? What are their effects on the system performance ?  A 20 ton capacity NH3 vapour compression refrigeration system working on a theoretical cycle without any losses between pressure limits of 12 bar and 1.2 bar.  The liquid leaves the condenser at 15oC and the vapour leave the evaporater at -15oC.  Determine the (i) COP (ii) Power required and (iii)  Piston displacement.
4.a)
What ate the chemical formula of the following designated refrigerants :

(i)  R764  (ii)  R40 and (iii)  R290.  What should be the physical characteristics properties of an ideal refrigerant ?  The clearance ratio of the compressor of a vapour compression refrigeration system is 0.03 and the ratio of discharge to suction pressure is 4.  The index of the law for reexpansion process is 1.15.  the piston displacement is found to be 0.43 m3/min.  If the compressor is single acting and it runs at 1450 rpm determine the cylinder dimensions for (l/d) ratio of 0.8.

  b)
Explain briefly the salient features of flooded evaporator and state where it is generally used.
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5.a)
With a simple sketch explain the working of an evaporative condenser.  What are its applications ?
  b)
Explain the principle of operation of a capillary tube used as an expansion device in refrigeration systems of vapour compression type and the rising of the same is done for a given application.

6.a)
Explain what a heat pump is?  Show that it is better use a heat pump for heating rny room heating for comfort purposes than using an electric heater.
   b)
With the help of a neat sketch of psychometric chart show the various psychrometric processes naming them clearly.

  c)
Explain what effective temperature is and state what its use is.

7.a)
Moist air exists at a total pressure of 750 mm of Hg and is at a dry bulb temperature of 23oC.  If the dew-point temperature is 15oC, determine the calculations


(i)  the relative humidity
(ii)  Specific humidity
   (iii)   Enthalpy per kg of dry air  and   (iv)  The specific volume per kg of dry air.  What will be its wet bulb temperature?
  b)
With simple sketches explain briefly the principle of working of 

(i)
humidistat 
and
(ii)
thermostat.

8.a)
With a sample line diagram explain the year round air conditioning system.  How is GSHF estimated ?

   b)
300 mm3 of outdoor air at 40oC dbt and 28oC wbt is sent over a cooling coil where ADP is 12oC and whose by pass factor is 0.25.  The air then is sent through a chemical dehumidifier from which it comes out at a temperature of 32oC.  The air is then passed over a cooling coil whose surface temperature is maintained at 16oC and from which it comes out at 20oC and moves out to the conditional space.  Determine the capacities of the two cooling coils and the dehumidifier and the by pass factor of the second cooling coil.
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