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Abstract: A =¥ ot

An electrc?nic.de':vice called joulemeter is used to measure how much en .&)eing ansferred
across a circuit in order to determine the specific heat capacity andTatent heat df a métal, which
was .for this experiment aluminum. According to the experiment's findings, aluminum had a \
Specific heat of 1128.481 (J/ (kg. k) and a latent heat of vaporization of 1965 (J/ (kg. k). The goal |
of the following part of the €Xperiment, was to examine a tiny electrical motor's efficiency and \
analyze how it changed with load and applied voltage, the motor was given a voltage by a power
supply, so the motor can lift the weight, the input energy was determined by a joulemeter, the
efficiency was calculated by dividing the input and output energies. Moreover, the outcomes
demonstrated that altering the mass lifted or the voltage had an impact on the efficiency.
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Result

Experi . ¢
periment 1: Determine the specific heat capacity for a metal

Th i
© eXperiments were performed at 22:C under atmospheric pressure.

. . //
Table (1): Results of Specific heat Capacity of a metal experiment e
assBc;f(; ;AI(hErr;mum Joule meter reading | T, T; C, theoretical | C, experimental
g ) (°c) (°C) (J/(Kg.K) (J/(Kg.K)
1011.98 1142*10 25 35 4150 1128.481 J

Experiment 2: Determine the latent heat vaporization for a liquid

Table (2): Results of Specific latent heat of vaporization of liquids experiment (Boi

—

_—

ligg,p(cﬁﬁt of water was
-~

89 °C) 17
Change. in .Mass of | Temperature of liquid | Joule meter reading A A
liquid °0) Q)] theoretical experimental
(2) (KJ/Kg) (KJ/Kg)
10 89 1965*10 2285 1965 J

Experiment 3: Determine the efficiency of a small electrical motor

Table (3): Results of efficiency of a small electrical motor experiment (current was 0.7 A)

At constant voltage At constant mass
5V) (220.23 g)
Change Mass Total | Joule meter n Voltage | Joule meter n
in height lifted Mass reading (%) W) reading (%)
(cm) (8 (8 J) d)
50 200 220.23 2 54.01% 4 4 27.01%
Mass of 300 320.23 5 31.41% 5 2 54.01%
hanger
(8 /
20.23 400 420.23 8 25.77% 6 2 54.01%
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Figure (1): Variation of efficiency with load at constant voltage (5 V)
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Figure (2): Variation of efficiency with applied voltage at constant mass (200.23 g)




Discussion

Experin . p
periment 1: Determine the specific heat capacity for a metal

osfp;::;fegjtg CZi;lilthT oamount .of heat r.equired to change the heat 'content of exactly 1 gram

a Tavolt o s y = ctly 1°C. In this experiment, the amount of electrical energy transferred from

blob s ,_Q, pere power re§ource as_ a. form of heat to rise the temperature of the aluminum
ck by 10 C, was measured using the digital joulemeter.

?‘S shown n table (1) th.C amount of heat transferred is 114201 : and the specific heat calculated
rom ‘expel?mental data 1s;1]1§i8_1‘_JLLKg.K). The tabulated specific heat capacity Cp,s for
aluminum is 8 m The 26.74% error in the data may be due to the poor insulation
luminum block, or personal error in reading the temperature from the thermometer.
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Experiment 2: Determine the latent heat vaporization for a liquid

' thn a substance in the liquid phase is given energy (heat), the temperature will increase to a
certain point and then stop increasing, that is when the phase changes from liquid to vapor. Once
all that substance is in the vapor phase, heating it will increase its temperature.

The energy absorbed in changing the phase from liquid to vapor without changing the

As shown in table (2) the latent heat of vaporization calculated from experimental data at 89C is J
1965 (KJ/Kg), the tabulated data for the latent heat of vaporization for water at 89C IS 2282/
(KJ/Kg). L N

temperature is called the latent heat of vaporization, and it is a physical property of a substance. -
The latent heat of vaporization of water at 100 C and Litr_n_i’s_about,;%_oklﬂig which is equal to —
40.8kJ/mol. In this experiment the atmospheric pressure was 680mmhg it was expected that the =
boiling point for water will be less thmeQQELWt\%O_rnm_Hg;_”_} oD —
—
e
—

The 14% error in the result could be caused by a false reading for the boiling point from the
thermometer due to personal or systematic errors, knowing that the boiling point for water at
680mmgh should be around 96C, that error could also be caused by the impurities in water. /rvv“ Y
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g fixed mass-décreases the energy needed to lift the
own i9 figure (2).
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Conclusion

There 1§ SOme inaccuracy in calculating the specific heat, where the error rate is
approximately 26.74%, and this is due to two possibilities: The first is a personal error
Whlle reading the temperature from the thermometer . The second is the most likely and
1s the weakness of the insulation around the aluminum block.

Voltage and power supply effectiveness are inversely correlated. .
When energy (heat) is applied to a substance in the liquid phase, the temperature will rise
to a certain degree and then level off; at that point, the phase transition from liquid to
vapor occurs , when all of that stuff has vaporized. It will become hotter when heated.
The boiling point for water is less than 100°C according to atmospheric pressure (680) .
The efficiency decrease when the total mass lifted increased at constant voltage 5 V as
we see in figure(1) .

Constant mass, variable voltage; as the voltage rises, the motor's efficiency increases
(direct relation).

As mass grows, more energy is required to move the weights.
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Appendix

xperiment 1: Determination of the specific of heat capacity of metal

Mass of (Al) block = 1011.98g
Joule meter reading (Q) = 11420 J
Initial temperature(T1)= 25 °C

Final temperature(T2)= 35 °C
T1 = 35— 25 = 10K

Temperature difference (AT) = T2 —
<l

Q=mxC,*AT  Cp=mar &

_ 11420 J Ji
C =1128.48——<

P (i%;'—sg)kg*(as—zs)k (Kg-k)

<
f vaporization of liquid

rmination of the specific latent heat o

0g —

Mass of vaporized water =
Temperature of liquid water = 89 °C //

Joule meter reading (Q) = 19650 J
% = Q =19650/1000 — 1965 KJ /
kg ¢

(10/1000)

m evaporated
Experiment 3 : Investigation of efficienc of small electrical motor and study its variation with

load and applied voltage

e Taking the first raw as sample of
1. At constant voltage = S5v

Change in height = 50cm

Experiment 2 : Dete

calculation

Mass of hanger =20.23g

Mass added =200g
Total mass = mass added + mass of hanger /

= 2023 + 200 =220.23 g

Joule meter reading = 2J (input energy)
tential ener mx*g*h
00 e 8Y . 100% = 2 * 100%
electrical energy Q
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(220.23

1000 )Kg *9:;(5%)*(%)7” *100% = 54.01 %

2. At constant mass =22(.23g

Change in height = 50cm o
Voltage =4 v 4

Joule meter reading =4 J

§ = input « 100% = poten.tlal energy 100% = «100%
Output electrical energy Q
220.23 $(9.81)m* 50
— ( 1000) ~s2 1oo)m =27.0% o
4] P
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Digital Joulemeter er Data Data Sheet
1. Specific heat Capacity:

: Mass of AL-Block : Jon.gs
-] oule meter 1ead1ng n kg‘z; ,OS—' -
: ? e 1l 25 °C
i Ol kit L 35 ¢

2 Specific latent heat of vaporization: -

‘ »i"‘,Ipltlal mass of hqu1d -
O g
&%
1969-¢\D 73
| Change in helght-. : .10-‘30 =%2...cm
Qs 205222 a At constant Voltage— ..... 5 ......... \Y
JPN ass lifted(g) =~ | 5[ou1e meter reading
| Z
5-
e

%7

a. At constant mass= @@@g —
y v
z Z
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