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Chapter VI
EXPERIMENTAL RESULTS [

6e1 Over 2ll Heat Transfer Coecfficients

In order to find whether the efficiency of the
double pipe heat exchanger was improved by cyclic operation,
over all heat transfer eocfficients of the exchanger were
experimentally determined. These values were calculated
using equation

The effects of operating variables; cycle time,
Reynolds number, fraction open and fluid temperatures on
over all heat transfer coefficients were found to bec as

below,.

6.2 Effect of Cycle Tim: Upon Over All Heat Transfer

Coeffiqients

Three values of cycle time; 6.1, 10.0 and 13.0 seconds
were useds. The inlet hot water temperature and fraction
open were kept constant, The results are shown in Table
6-1. To investigote the effect clearly, over all heat
transfer coefficients were plotted versus cycle time as

shown in Figures 6,1 and 6.2.



Table 6-1

Effect of Cycle Time Upon Over all

Heat Transfer Coefficients

|
Inlet hot arele tine Over all heat transfer coefficient|
Uo, Btu/hr £t2 Op
water temper-
(seconds)
ture Fraction open, f
oc 0.5 0.6 0.7 140
6.1 26346 262.6 2971 15547
82 10 .0 313.9 37146 401,49 1557
1340 17047 184,2 25449 1557
61 233,3 28247 39244 149,1
72 10,0 265,2 354 ,8 39543 14941
13,0 12%.8 268.5 294,2 149 4,1
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Table 6-2 Effect of Reynolds Number Upon Owver all

Heat Transfer Coefficients

a) fraction open = 0,5

Over 2ll heat transfer coefficient
i Cold water Uo’ Btu/hr ftz oF
(seconds) Reynolds X hot water Reynold number
3789 3620 3341 2896
922 250.6. |-418,.5 268.9 | 2556
61 1041 2373 263.6 22349 | 20547
1173 23349 2Lk2.7 20945 | 22047
922 TEE 1558762 261.9 | 305.0
10-0 1041 262.7"1" 313 .4 2734 | 25560
1173 255.4 | 306,8 2647 228,9
922 17648 283,0 20243 25849
13«0 1041 146,8 240,9 142,9 17040
1173 136.9 | 170.7 102.4 | 1444
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Fig. 6.1 Effect of cycle time upon over all heat transfer coefficient.
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Fig. 6.2 Effect of cycle fime upon over al heat transfer coefficient.
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6.3 Effect of Reynolds Number Upon Over all Heat Transfer

Coefficients

The dimensionless group which had significant effect
on the efficiency of the exchanger was Reynolds number,
Two kinds of Reynoclds number; hot water and cold water
Reynolds number were used to interpret the results. The
former was in the range of 2896-7149 and the latter was
1145-2346. From these values, the flow of fluid covered
in both laminar zemec and turbulent zone. The results were
shown in table 6-2,/ In order to show the effect, over all
heat transfer coefficients were plotted versus Reynolds
rumber at constant fractien open and cycle time as shown

in Figures 6<3 to 6-8,
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Table 6-2 Effect of Reynolds Number Upon Over all

Heat Transfer Coefficient

b) fraction open = 0.7

Over all heat transfer coefficient,

Cycle time Cold water U,, Btu/hr £t° OF
(seconds) Reynolds No. Hot water Reynolds number
5133 Lok 4531 3924
1457 CA5h3 ] 52649 88845 694, 2
6+1 1535 538,6 | 519.1 8255 451,9
1642 507.4 | 449.9 82042 Lo7,6
1457 003 | 4h0.6 L6543 433,2
100 1535 377.6' 1 410.7 L4640 237842
1642 294,1 | 349.6 431,5 2533
1457 27149 | 238.7 | 289.8 | 258.9
13 O 1535 47,01 223.3 26645 15945
1642 215.3 | 248.9 | 25h4.3 | k9.7




Over al heat transfer coefficient, U , Btu/nhr $#° OF

Cycle time 6l seconds
¥ inlet hot water temp 82°C

fraction open 0.5

400 P

3B0O

200 =

250 ¢~

2000 <k

150 T T 1 1 I t T T T 1 1 T T T i gl

2500 3000 2500 4000

Hot water Reynolds number

Fig. 6.3 Effect of Reyndds number upon over all heat transfer coefficient
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Over all heat transfer coefﬁciem,Uo, Btu/hr ft F
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Fig 6.4 Effect of Reynolds number
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Over dl heat transfer coefficient,U, ,Btu/nr ¢ F
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Fig. 65 Effect of Reynold number upon over dll heat transfer coefficient.
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Over all heat transfer coefficient, U, , Btu/nr #f °F
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Fig.6.6 Effect of Reynolds number upon over all heat ‘transfer coefficient.
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Over all heat transfer coefficient, U, ,Btushr £t° °F
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- Fig. 67 Effect of Reyndds number upon over all heat tfransfer coefficient
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Over all heat ftransfer coefficient,U, ,Btu/hr ¢ F
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Fig. 68 Effect of Reynold number upon over all heat transfer coefficient.
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Effect of Fraction Open Upon Over all Heat Transfer

Coefficients

The fraction open used in the experiments were 0,5,
0.7 and 1.0 The interpretations of these results
shown in Figures 6-9 to 6-12, by plotting the over all

transfer coefficients versus fraction open.



Table 6-3 Effect of Fraction Open Upon Cver all

a) Inlet hot water temperature

HJeat Transfer Coefficients

22°¢
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Cycle time

(seconds)

Hot water

Reynolds No.

™

Over 211 heat transfer Coafficiént

U, Btu/hr £t° °F

fraction open

045 0.7 140
7149 209.9 264,83 1562
) 6830 222.6 2784 L 15042
: 6310 ER 596.0 141,5
5464 19843 20741 13545
7149 27946 L72.6 15642
6830 3020 490.2 15043

10,0 [
6310 2776 82349 141,5
5464 27648 69544 1355




mTable 6-3 Effect of Fraction Open Upon Over all

Heat Transfer Coefficient

b) 1Inlet hot water temperature 72°C
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!

Over 2ll heat transfer coefficient

Cycle time Hot water Uo’ Btu/hr ft2 °r
Reynoldsos fraction open
045 0.7 440
7149 25543 490,.1 149,0
6830 26049 56046 143 .2
10,0 :
6310 238 b4 79241 141,.2
5464 259.8 684,5 123 9
7149 NPy s 400,3 149,0
6830 220.7 36745 143 .8
13,0
6310 183 .1 L6543 141,2
5464 196.5 L33,2 12349




Over all heat transfer coefficient, Us ,Btu/hr £ °F
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Fig. 69 Effect of fraction open upon over: al heat transfer coefficient.
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Over al heat transfer coefficient, U, ,Btusir £f °F

1 Inlet hot water emp 82° C
10O -4 Cycle time 10O seconds -
SO0
0

=
500

-

300
DO 1 T a3 T T t i T T i T t 1 T 1

0.5 0.6 ‘ 0,7 0.8

fraction open, f

Fig.6.10 Effect of fraction open upon over dl

heat transfer coefficient.
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Over dl heat transfer coefficient, U, ,Btu/hr ¢f °F
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Fig. 6ll Effect pf fraction open upon over.cll heat transfer coefficient.
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Over al heat transfer coefficient,Us , Btushr #° F
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Fige.l2 Effect of fraction open upon over all heat transfer coefficient.
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