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\bstract

A heat exchanger is a device that facilitates the exchange of heat
that are at different temperatures while keeping them away from
other. Heat exchangers are typically classified according to flow 2

low (flows in same direction) and counter current flow (flows i
direction).the objectives of  this experiment are to demonstrate
between these two types of flow and to determine the overall heat tran
(U) for shell and tube heat exchanger using the logarithmic
difference (1.MTD) also to investigate the effect of changes in hot :
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Table 1 : Specifications of shell and tube heat exchanger

"

A (m) 000515 Cold water flow rate (€o)
' ! e
do(m) 000635 Cold water flow rate m) (m's)
i = (do )2 000878 L(oldnml'lownu(
heat transmission leagth Lqgm) 1 008 ‘; Cold water Now rate {ce !
? N - o gy ?il
Area (m?) | 0.0182 S
flf
Table 2 : Raw data for co-currvent Now =
Hot water  Hotwater  Thotin T hotout T coldin T coldo
flow (Lmin)  Now (m'/s) AT O (T (O i (o |« _
z | 67E-0S 6l | s21 1 177 | A2
2 PIE0S 0 60 | s43 | 18R 234
1 0 00008 597 581 } IQI I
{ - -
4 6.67F-08 59.5 556 ' |93 1
§ 83305 | S98 56.3 194 |
Table 3 : Parameters for co-current flow P
TCAVE | Pegg | Cpeold | masscold | Th
(K) | (kg/m?) | (kg k) | (kgfs) |
292 .6 th 1" 4182 44 0.03423 L
29425 «w w 418145 | 003426
29508 | 99781 | 4183098 | 0.03426
- _‘, ;
2956 9‘«)7" 68 418098 0
296 997 59 41806 0.

Jable 4 : Cont'd of parameters for ¢
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AT
433
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Ullu Ql‘ml Qb\‘
(W) W) (W)
S01.75 nlll‘)\ ! 109.20 |
659 .06 N" 37 | 12331
802 10 | 947.01 | 144.91
930225 1070 48 168 "4
988 00 l:‘uu.w "l".ﬁ!l
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Table 5 : Raw data for counter-current flow

Hot water | Hot water | T hotin | T hot out | T coldin | T ¢ E

| Mlow (L/min) | flow (m¥s) | (T1) (°C) | (T2) (°C) | (T») (°C) | (T
‘ | 1.67E-05 | 59.9 526 198 | 08
| 2 | 333E-05 | 599 | s46 | 193 |
| . 0.00005 598 | 554 | 193 1
I 6.67E-05 | 598 56.1 193 |
\ 5 833E-05 | 597 56.5 193 |
j Table 6 : Parameters for counter-current flow
| TCcAVE |  Peotd Cp cold | mass cold
| K) | (kgm?) | kg W) | (kels)
| 2944 | 99798 | 418136 | 0.02645
| 20495 | 997.83 | 4181.03 | 0.02644
| 29555 | 997.69 | 4180.78 | 0.02644
: 29595 | 997.6 4180.62 0.02644

2963 | 997.5 | 418048 | 0.02643

Table 7 : Cont'd of parameters for counter-curi

abs | emi oss :

| S i o 4 _?\;V) ATI | AT
{43127 | 50119 | 6991 | 367 | 333
| | 552.78 | 72745 | 17466 | 35.6 | 353
68532 | 90578 | 22047 | 343 | 361
77304 | 1015.47] 24183 | 335 | 368
i 850.89 | 1097.76 | 246.86
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Figure 1 : Temperature profile for ¢
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Discussion

Figure 3&4 shows the results obtained tor the efficiency of the heat exe

tube, using the flow parameters of the hot fluid. If flow rate of hot water 1
efficiency would increase because increased of flow would improve hea

which was tumed to increase Re and turbulence therefore the efficiency

higher. An error occurred in the results, the curves show that the rate of ¢l
officiency values with the flow is irregular, sometimes it mcrensedqd
decreased because the time between cach low was not enoughnn;l :
exchange did not take place well. T
Increased in the flow rate of cold Nuid results in increased n |
can be seen, this is because increased in the fl
Jich in turn increased the overall heat t

better than Co-cu

coefficient as
Revnolds number, wi
Counter-current Heat Exchangers are
<ed. the required surface A would decrease that
another reason the temperature difference was the driv
always a large and homogencous temperature
but this temperature difference 1

nd of the exchanger where fluid

increa
cost

There was
current heat exchanger,
current exchangers at the ¢

L
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Conclusion

By conducting the experiments on shell and tube heat exchangers

flow co-current and counter-current flow. we can conclude that:
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» Counter current is more efficient tl

The Heat absorbed or emitted by the water increases with i

flow rate of water in the two types.
The amount of heat loss from the hot water is unequ:
cold water. duc to the heat loss to the surrounﬂil@@
The overall heat transfer coefficient (U) mcreas@s

heat transfer in turbulent flow is better than in

large heat rate will be obtained.
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.\ppondix

AT hot = (T2- T1) =(61-52.1) = 8.9.°C
AT cold = (T4-T) = (212 =11 7)=S0NE

AT max = (T2- T3) =(61-17.7) = 4::y '_L'f-": |

Hot water flow

1
- | L\min =s————= = *10-5 m'/s
min (1000 X 60) 1.67%107°> m'/s

T T:
Tavg. cold = ( 1+ 2)+273 15= 292.6 K

> (p=988.32 kg/m3 & Cp——418244.lf1{glg

T+ T
Tovg v = (1) + 273,15 =329TK

> (p=988.43 Kg/m® & Cp= 4183.8

Mass of cold flow rate

-~ Cold water flow * p
~3.43%107° *988.32= 0034

Mass of hot flow rate

— Hot water flow * p
-167*107>* 98443-—001!

Heat power emitted ron
Qemi = Mot Cp AThot =

Heat power absorbed
Qabs = Meold €P- ATcold

AT2=(T1—Ta) =(52.1-21.2)=30.88

ATimrp

ATLmrp = — e
n®y,,




overall heat transfer coefficient

o Qemi S0P _g)338 Wim'K
U= AT, mrp 00182 X36.75 ‘ M

The

10) The overall heat transfer efficiency
0
= Qs 1000 = o x 100% = 82 13

Noverall — 0
enu

The thermal efficiency for the cold side
Meota = ors2ld x 100% = 7= x 100%= 8.08 %
max 43.3
The thermal efficiency for the hot side
~ AThot 5 100% - ZE_ x 100% = 2

Neold ~
max

Then the efficiency of exchanger

Nay =t x 100% = 14.32%

Cold water flow rak

( o-current Now:

Ilul w .;l._: flow 1t |
1 ater: num

l"— ; i
Hot water Tlow 6
i L ater mun)




