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	3. 1
Purpose of the  Experiment
To determine amount of heat loss by hot water in Uniflow current.
 


	4. 2
Theory/Introduction
In its most  basic form, a double pipe heat exchanger consists of one pipe
held concentrically inside of a larger pipe (thus the term "double pipe"). The inner
pipe serves as a conductive barrier, allowing one fluid to flow through it while
another flows around it in the outer pipe, forming an annulus. The outer (or "shell
side") flow flows over the inside (or "tube side") flow, causing heat transfer via the
inner tube's walls.
This maintains a temperature gradient between the two fluids. The double-
pipe heat exchanger is one of the simplest types of heat exchangers. It is called a
double-pipe exchanger because one fluid flows inside a pipe and the other fluid
flows between that pipe and another pipe that surrounds the first.
Figure (1) – Double Pipe Heat Exchanger
Double Pipe Heat Exchangers Usage?
Devices that transfer thermal
energy between two fluids at different
temperatures are known as double-pipe
heat exchangers. The most common
application for these heat exchangers is
the sensible heating or cooling of fluids
with modest heat transfer surfaces. These
processes can be seen in the oil cooler.
Figure (2) – Real Double Pipe
Heat Exchanger
 


	5. 3
Tools and Apparatus
Figure  2
TEMP Display 1 TEMP 2 Display
TEMP (3) Display
Pump Hot &cold
Flow rate of
Hot water
Double pipe
Cold water
Flow meter
switch
Test valve
valve
Water tank (bath)
Pump Hot
water
Senser of T4, T5 and T6
senser
of T1,
T2 and
T3
Flow rate
of cold
water
thermostat
TEMP 4, 5 and 6 Display respectively
 


	6. 4
Procedure
To start the  procedure, we need to do that: clean the heat exchanger so as to
remove any impurities that cause to build up in the pipes.
Steps:
1. Make Open both the valves to 100%.
2. Open the globe valve to the cold water. Close valve that allows water to the
reach the tank. Allow time for the cooling water to flush the coolant pipe.
3. Close the ball valve to the recycle, the tank and to the drain. Open the ball
valve that allows mixing of cooling water and process fluid. This will allow
the cooling water to run through the inner pipe and clean out any debris or
deposits.
4. Once the tank is about half way full open the tank valve and the drain valve
and allow tank and inner pipe to drain, repeat this same process until the
process fluid looks clean.
5. Once the fluid is clean close the tank valve, close the drain valve and
proceed to fill the tank.
6. When finished, close the valve that allows the cooling water to mix with the
process fluid. This will close the loop to the process.
7. Open the drain valve to allow cooling water to cycle (for another test).
 


	7. 5
Table of Reading  (Data Sheet)
 


	8. 6
Calculation and Results
Cp  for water in Taverage= 30.43℃ = 303.43k
Cp = 4.18
kJ
kg . k
Density of water in 𝑇𝑎𝑣𝑒= 30.43℃ = 303.43K
ρ = 0.99567
g
cm3
= 995.67
kg
m3
𝐐 = 𝐦 × 𝐂𝐩 × ∆𝐓
Q = amount of heat loss by hot water in (J).
m = mass flow rate of hot water in
𝑘𝑔
𝑠
Cp = heat capacity of water at T(avg)in (K)
∆T = for hot water (T1 − T3) in kelvin unit
Tave =
T1+T2+T3
3
in kelvin
Hot water Cold water
T1 = 33.9℃ T4 = 28.5℃
T2 = 25℃ T5 = 28.7℃
T3 = 26.7℃ T6 = 28.8℃
Tavg should be calculated from hot water:
Tavg =
33.9 + 25 + 26.7
3
= 28.533℃ = 303.683 K
V = ?
ρ = mo
/Vo →
m = ρ × V
V =?
m = ρ × V = ?
kg
s
𝑞 = ? × 4.18[(307.05) − (299.85)] = ? 𝑘𝐽
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