Answer 1
Assumption-
 
As,
 
For ideal case: we have  
 
By using the French clapeyron’s equation, for the pressure –Volume work
ῼ = ………………………… (2)
By the ideal gas equation, we have equation such as-
 ……………………….. (3)
Putting the equation (3) in (2)-
ῼ = 
ῼ = 
By using the Statistical ideal gas law-
 
Where N = actual number of molecules in the system and  
ῼ = 
By solving the above definite integral we have,
ῼ = 
ῼ = 
By comparing with the Joule’s equation we have-
 = 
 = 
We know,   = S(entropy)
 =  
Here we assume a theory that molecules of the gas will always spread themselves uniformly, by this we have-
 
And by the substitution we have-
 =  …………………….. (4)
Now for the equation (4), we consider it for the indefinite integral, then we has equation comes out to be-
 = 



Answer 2
While looking for a compressor, you will discover both single-arrange and multi-organize compressors and also twofold and three-arrange compressors. As air packs, the temperature increments, and multi-organize compressors deal with this issue by giving the air a chance to chill off. In a three-arrange compressor, the air will go into the main admission and be compacted before going over a cooler. This limits the warmth that has amassed through the pressure procedure and gives it a chance to draw near to room temperature. Next, the air goes into a transitional stage compressor amid which it is warmed as a characteristic result. The air at that point goes over another cooler to bring the temperature withdraw before disregarding it the third stage. Now, it gets packed to the weight required, cools in the after-cooler, and is sent to the air recipient. The greatest preferred standpoint of three-arrange compressors is that they can control the temperature of the air, which prompts a few different advantages. This incorporates a decreased danger of mechanical issues and a lower measure of work being done, giving you a chance to spare power. The three-arrange strategy likewise diminishes the impacts of dampness since you can deplete it at each point. The machine itself is additionally littler in estimate and adjusted better. Three-arrange compressors likewise have a tendency to have lighter moving parts that are made utilizing aluminum, implying that they are more reasonable than single-organize compressors and less demanding to keep up.
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The optimal pressure can be calculated as-
 



Answer 3
The given data are as follows-
 
 
T = 25 C
t = 10 yrs
 
 
A multi-organize compressor is one in which there are a few chambers of various measurements. The admission of air in the primary stage gets compacted and after that it is ignored a cooler to accomplish a temperature near encompassing air. This cooled air is passed to the transitional stage where it is again getting packed and warmed. This air is again ignored a cooler to accomplish a temperature as near encompassing as could reasonably be expected. At that point this packed air is passed to the last or the third phase of the air compressor where it is compacted to the required weight and conveyed to the air collector subsequent to cooling adequately in an after-cooler. 
Multi arranging is essentially the pressure of air or gas in at least two barrels set up of a solitary chamber compressor. It is utilized as a part of responding compressors when weight of 300 KPa or more are wanted, keeping in mind the end goal to: 
i. Save control 
ii. Limit the gas release temperature 
iii. Limit the weight differential per chamber 
iv. Prevent vaporization of greasing up oil and to keep its start if the temperature turns out to be too high. It is a typical practice for multi-organizing to cool the air or gas between phases of pressure in an intercooler, and it is this cooling influences extensive sparing in control.
The compressor efficiency-
 
The heat transfer-
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