Design of a Heat Exchanger for winter air heating
















Above mentioned case study is conducted by below mentioned group members. 



Name of Group members:
1. 
2. 
3. 






















[bookmark: _GoBack]Problem Definition :

A shell in tube type heat exchanger is required to be designed to heat a room to 24outside temperature range of  Permissible dimensions of heat exchanger are as:  
Length = 2m   
Width (Longitudinal flow direction) =  85 cm        
Height (Traverse flow direction)  =  55 cm

Heat exchanger is needed to be designed to meet above mentioned need . To design such HE we will find out no of tubes required and mass flow rates of steam and air required to heat the room . Heat would be transferred from steam to air which would consequently heat up the inside air of room. 


Let us denoted all parameters in notations:

· Length , L= 
· Width
· Height , H
 

· Diameter of steam tubes, d


· Let the temperature outside of the house = 
· Temperature required inside the house = 

· Inlet temperature of cold air/temp outside of the house =  
· Outlet temperature of hot air/  =
· Inlet temperature of hot steam/ = 
· Outlet temperature of cold steam = 

· 

ASSUMPTIONS:
1. Heat loss factor is not considered in the calculation
2. All the constants and parameters considered are for ideal gas
3. 100% air is recirculated.
4. There is no leakage of air in the system. All heated air enters the room

OUTPUT

Logarithmic mean temperature difference, 
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Let us consider extreme design conditions 
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1. Hence 64 such tubes are required 

356724.5

Mass flow rate of steam required , 
=0.56

2.     
Let Q is the heat transfer rate required for the process of room heating to take place.
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In above graph relation of outside temperature with Exit temperature is shown (x-axis)

3.     
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In above graph relation of outside temperature with steam inlet temperature is shown.


Graphs required:


In above graph relation of outside temperature with steam inlet temperature is shown.


In above graph relation of outside temperature with steam inlet temperature is shown.


Conclusion:

Such heat exchanger is required to have 64 no of tubes in steam passes. Moreover if losses of heat is considered than material of tube will also play an important role. Safety consideration for handling of steam makes this arrangement a bit risky for household use as steam requires proper handling. Pipe may burst if temperature or pressure in steam pipe is not properly controlled.   
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