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Seat No.: ________                                                      Enrolment No.______________
  
GUJARAT TECHNOLOGICAL UNIVERSITY 
M. E. - SEMESTER – II • EXAMINATION – WINTER • 2013 

Subject code: 1723903 Date:  31-12-2013 
Subject Name: Thermal Equipment Design 
Time: 10.30 am – 01.00 pm Total Marks: 70 
Instructions: 

1. Attempt all questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks.  
4. Use of Property tables, steam tables and refrigeration tables are permitted. 

 
Q.1  (a) State the assumptions made in LMTD method. Explain LMTD method 

for parallel flow heat exchanger.  
07 

 (b) Steam at atmospheric pressure enters the shell of a surface condenser 
in which the water flows through a bundle of tubes of diameter 25mm 
at the rate of 0.05 kg/s. The inlet and outlet temp. of water are 150C 
and 700C resp. The condensation of steam takes place on the outside 
surface of the tube. If the overall heat transfer co-efficient is 230 
W/m20C,calculate using NTU method, (i)Effectiveness of heat 
exchanger (ii)length of the tube (iii)rate of steam condensation 

07 

    
Q.2  (a) Give the complete classification of heat exchanger with schematic 

diagram. 
07 

  (b) Distilled water with a flow rate of 50kg/s enters a baffled shell and 
tube type heat exchanger at 320C and leaves at 250C. heat will be 
transferred to 150 kg/s of raw water coming from supply at 200C. 
Estimate using Kern method, LMTD, shell diameter, equivalent 
diameter using 1 inch square pitch and heat transfer co-efficient. A 
single shell and single tube pass is preferable. The tube diameter is 
19mm OD and 16mm ID.max. flow velocity through the tube is 2 kg/s. 
Baffle spacing is 0.5m. 

07 

  OR  
  (b) Using Kern method, Determine the shell side and tube side heat 

transfer co-efficient for 2-P shell and tube type heat exchanger for the 
given data: Shell internal diameter = 0.39m, Nos. of tubes = 124, Tube 
parameters –OD=19mm, ID = 16mm, Ktube = 60 W/m2K, baffle 
spacing =0.25m and cut = 25%, fouling resistance of 0.000176m2.K/W 
on both side, Pitch size = 0.024m, μw=6.04 x 10-4 Ns/m2.Mass flow rate 
= 13.88Kg/s. Assume Th1=670C,Th2= 53.20C, Tc1=170C, Tc2=400C. mt 
= 8.33kg/s 

07 

    
Q.3  (a) Write a short note on evaporative condenser. 07

 (b) A double pipe heat exchanger is employed to heat raw water (
.

m c =5 

kg/s) from 150 to 650C using waste hot water (
.

m h = 4.83 Kg/s) cooled 
in the process from 950 to 750C.The hot water flows in the inner tube 
(ID = 40mm, OD = 48mm) in counter flow to the raw water which 
flows in annulus (ID = 75mm, OD = 90mm). Calculate the total length 
of heat exchanger. Consider KW = 60 W/m 0K. 

07 

  OR  
Q.3  (a) Explain double pipe type evaporator. 07 
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 (b) Write a explain design procedure for condenser. 07 
    

Q.4  (a) Explain Plate-Fin Heat Exchanger and Tube-Fin Heat exchanger  07
  (b) Air enters the core of a finned –tube heat exchanger of the type shown 

in FIGURE 1 at 1 atm and 300 C.The air flows at a rate of 1500 Kg/h 
perpendicular to the tubes and exits with a mean temperature of 1000 
C. The core is 0.5 m long with a 0.25 m2 frontal area. Calculate the 
total pressure drop between the air inlet and outlet and the average 
heat transfer coefficient on the air side. 

07 

  OR  
Q.4  (a) List out the assumptions made for Regenerator heat transfer analysis 07 

 (b) Determine the effectiveness and the outlet temperatures of the hot and 
cold fluids of a two-disk (in parallel) counterflow rotary regenerator for 
a vehicular gas turbine using the following data: 
Operating conditions                           Disk geometry (exclusive of rim) 
Airflow rate = 2.029 kg/s                           Disk diameter = 0.683 m 
Gas flow rate = 2.094 kg/s                             Hub diameter = 0.076 m 
 Disk speed = 15 rpm                                     Seal face coverage = 7% 
Air inlet temperature = 4800 C     Matrix effective mass (two disks) = 

34.93 kg 
Gas inlet temperature = 9600 C    Matrix compactness β = 5250 m2/m3 
Flow length = 0.0715 m                    Flow split, gas : air = 50:50 
Heat transfer coefficients                    Physical properties 
hair= 220.5 W/m2 K                             Cp;air = 1.050 kJ/kg  K 
hgas= 240.5 W/m2 K                             Cpgas = 1.130 kJ/kg  K 

07 

    
Q.5  (a) What is cooling tower performance? List the factors affecting it 07

 (b) A chiller system with capacity 500kW and COP  4.5 is designed with a 
cooling tower, the designed temperatures for water  entering and 
leaving condenser of the cooling tower are 37°C and 32°C 
respectively, the design wet bulb temperature of the outdoor air is 
28°C, what are: 
a)  the cooling tower coefficient 
b) the required condenser water and air mass rate (in kg/s) in the 

cooling tower 
c) the required height of the fill 

07 

  OR  
Q.5  (a) Write a short note on forced draft cooling tower 07 

 (b) Describe the main elements of cooling tower with neat sketch. 07 
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FIGURE 1 
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