* Lein be the efficiency of the pump

« The pipe is very thin hence conduction is negligible
« Pipe system as a heat exchanger

L,

The power of pump:

P=pQgh

Where, Q = flow rate, h = , p=density, g = acceleration due to gravity
Heat transfer into water due to pump:

o =puF
Q.. =neQgh
For time dt

q., = neQgh X dt (Watt to Joule)

Temperature rise in water:
q = mC,AT
g = pMC AT



Heat in = Heat absorbed

4 = Qin

pMEPﬂT = nplgh X dt
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Mow assuming the pipe system as heat exchanger:
mC,T — T, =UAXLMTD
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Simplifying
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taking log on both sides
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This will give us temperature T at the end of the pipe at a given instant of time
We can integrate this equation over time to get temperature at required time



Now at any time dt, the temperature of the tank will be average of these two temperatures:
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Where T will be changing with each time step and is given by:
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