EXPERIMENTAL APPARATUS AND PROCEDURE

4.1 Experimental Apparatus

4.1.1 The Wickles

The wickl®SE his study were either

made at the Unifab Eq = vacuum method or at

the Department of Chemi £ F F J;. 20 | ’ dongkorn University using

? AR, O™ inner spiral grooved
\

the boiling method. #hefic ’é,
copper tube (The tuld B .‘;..P, -.- f"..h juration are shown in

Table 4.1 and Figure 4 WFspe (e 958 M. in outer diameter and
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Table 4.1 Specification of copper grooved tube

outside Diameter (mm.) 9.52
Average Wall Thickness (mm.) 0.41
Bottom Wall Thickness (mm.) 0.28
Groove Depth (mm.) 0.25
Lead Angle {(degree) 25
Number of Groov _50

Unit Weight (
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4.1.2 The Experimental Set Up

A schematic diagram of the performance testing unit 1is

shown in Figure 4.2 It consists of the following parts and facilities:



Figure 4.2 Schematiqfﬂafgram of thE‘EfperimEntal set up.
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1. Hot Water Tank

A hot water tank is use to generate and store hot
water for supply to the heating jacket. Two heating coils of 2000 W
and 1000 W were used to heat the wai:;ar. The temperature of the hot
water was controlled by an on-off temperature controller in order to
d4orh test run. The power supply to

.;, rid of the offset by

j C e,

maintain a comnstant temperature '

each heater was cunnecte-h" l

adjusting the voltage s
2. Cold yE¥E

E;old water tank is used

to generate and store & he cooling jacket. A

compression type aiT-¢ using Freon 22 as

working fluid was us water temperature was

controlled by an on-o r. Besides the cooling

coil, a 1000 W heater was apply a little heat to the

water so that the ‘. e nlled accurately.

3. Heay Jou : .‘-"J

The -l AN it Jacket ¥ were installed around
the evaporator cmﬁﬁer sectmf respectivel The tested heat
pipe exchanged@yﬂgn&m ﬁlnwing around the
evaporat ﬁ ﬁ‘ of each
jacket, ﬁeﬁﬁaﬁaﬁ M%iﬁkmﬁﬁ nserted to

measure the inlet and outlet temperature of water.

4. Centrifugal Pumps.

Two Eentrifuqal pumps (0.5 H.P.) were used to
circulate the water in the hot and cold water tanks and to pump the

water through the jackets.
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Figure 4.4 Photograph of the experimental set up.



Figure 4.5 Photographffoferremran : and
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Figure 4.6 Photograph of the heat pipes.
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§. Orifice Meters

The quantity of heat exchanged between the hot and
cold water could be determined if the temperature difference between
the inlet and outlet of either stream was known together with its mass

flow rate. The sharp edge orifice plates were used in this experiment

to measure the flow rates. “I'I:mra_= &80y drop across each orifice plate

was measured by a mancmet .I‘Uz on tetrachloride, and the

pressure drop of each -‘jf?‘ﬁ;;ica] br awssessainst the flow rate prior

to the experiments.
6. Thermog : = ?Q : ’A:;dicatnr

The meg L4 > i”_xure profile along the

é;g 20 sets of Chromel-

tested heat pipe was 1y

Alumel type thermocouply er) attached onto the

outer wall of the heat pjfe. d43 - hed WoSitions are as shown in

Figure 4.3, with two sets o= Ble being used at each axial

position. The measu¥pg urés 1 -~ on a temperature

wi'

indicater via a zﬂ“‘

¥
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horizontal level was adjusted to the desired value.

2. Next the temperatures of the hot and ccld waters in the
tanks were set and maintained at the desired values.

3. When the water temperatures had reached the desired values
the flowrates of both streams, which were indicated by manometers,

were adjusted and kept constant during the whole test rumn.
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4. When the steady state had been reached, the inlet and
outlet temperatures of the hot and cold waters as well as the surface
temperatures along the heat pipe were recorded.

5. Next the experiment was repeated at a new flowrate'hy

repeating steps 3 and 4.

6. The above procedure sated to see the effects of the

main parameters, that isg® angle, the temperature

difference between th vf,‘i and the ligquid £fill

4.3 Analysis of experiy

When the neceg A\had been obtained the

heat transfer rate throy
i

and outlet temperature .

¥a culated from the inlet
4B r with the flow rate of

either stream as follows: 23

A (1)

., of the heat pipe was

The effectivef thermal conductivity,

““"“‘“"‘“ﬁ“ﬁﬂ‘ﬁ WW“%’WH"IW““

chile aﬁmmmﬁ%maa
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The temperature difference AT, is the difference between the
average wall temperature of the evaporator and condenser sections.
Aross is the cross sectional area of the pipe based on the outer tube

diameter. L is the distance between the middle points of the

evaporator and condenser sections, which was 500 mm. in this study.
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