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6 RESULTS

Sample Calculations

Pump At High Speed

At t=12 s ,

T c=T 3=60.54 ℃
T i=23.42℃
T∞=80.87 ℃

θ=
T c−T∞
T i−T∞

=60.54−80.87
23.42−80.87

=0.35 4

Fo=
αt

R2=
(0.45×10−5 )(12)

(0.01 )2
=0.5 4

1
Bi

=0.48( Inferred ¿ graph )

h=Bi k
x

=
( 1

0.48
)(16.3 )

0.01
=3395.83W /m2k

Pump At High Speed

At t=12 s ,

T c=T 3=60.15℃
T i=24.84 ℃
T∞=81.94 ℃

θ=
T c−T∞
T i−T∞

=60.15−81.94
24.84−81.94

=0.382

Fo=
αt

R2 =
(0.45×10−5 )(12)

(0.01 )2
=0.5 4

1
Bi

=0.62( Inferred ¿ graph )

h=Bi k
x

=
( 1

0.62
)(16.3 )

0.01
=2629.03W /m2k
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7 DISCUSSIONS

1) T1, T2, and T3 versus Time at different pump rates

For the graph of T1 against Time, the temperatures are relatively constant for both 

low-speed and high-speed pump rates. This is because the temperatures were 

maintained by the water bath which was kept constant for both experiment set-

ups.

For the graph of T2 against Time, both the low-speed and high-speed pump rates’ 

temperatures  increased  at  a  decreasing  rate  as  time  passed.  However,  the 

temperature for the low-speed pump had an overall higher value as compared 

to the temperature of the high-speed pump. This is due to the thermal layer 

boundary being smaller for the low-speed pump rate than for the high-speed 

pump rate. As such, the heat convected is faster for the low-speed pump.

As for  the graph of  T3  against Time, both produced a graph that increased at a 

decreasing rate but its initial rate of increase was rather high. This is because 

the pump rate causes the flow rate of the water to be higher, resulting in a faster 

rate of heat transfer by convection.

2) The non-dimensional  temperature difference,  θ  versus Time at  different 

pump rates

The non-dimensional temperature difference decreased at a faster rate as time 

passed for the high-speed pump rate when compared to the low-speed pump 

rate. This indicates that the rate of heat transfer is higher for the high-speed 

pump rate than for the low-speed pump rate. This can be caused by the water 

flowing faster in the cylinder, resulting in a higher rate of heat transfer by 

convention.

3) The effect of pump rates on the heat convection coefficient (h)
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The heat convection coefficient is relatively higher for the high-speed pump rate than the low-

speed pump rate, with the exception when time is at 38 seconds. This can be attributed to a  

higher rate of heat transfer by convection as the flow rate of water in the cylinder is higher.

4) The heat convective coefficient (h) versus Time

The heat convective coefficient for the high-Speed pump rate decreased at an increasing rate as 

time passed. On the other hand, the heat convective coefficient increased initially and peaked 

when time is about 38 seconds before decreasing as time passed.

In theory, the heat convective coefficient should be constant since the pump rate – which affects 

the flow rate – is kept constant throughout the experiment. This occurrence could be due to the 

fluctuations in voltage and current being supplied to the pump.
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EXPERIMENTAL DATA

Pump Speed – High
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Pump Speed – Low
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