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Abstract

The Concentric Tube Heat Exchanger is two coaxial tub

carrying fluids of different temperatures, due to the temp
flow from the hotter stream to the cooler one. A heat exc
transfer heat effectively from one medium to another. Th

is to show how a concentric tube heat exchanger works
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Table 2 : Raw data for co-current flow

v

Table 3 : Parameters for co-current flow

Hot water | Hot water | T hotin | T hotout | T cold in | T cold out |
[ flow (L/min) | flow (m?/s) | (T2) (°C) (T (°C) | (T3 (°C) | (Tv) (°C) 2t
1000 | 0.0000167 | 78 61 | 26 44 Nl
1500 | 0000025 | 78 64 | 26 a8 |
2000 | 0.0000333 | 78 | 6 26 S
2500 0.0000417 78 66 26 57

Table 4 : Cont'd of parameters for co- C

W | on | w | am fam]
1245.60 | 1163.15 | -82.45 | 52 | 13
152121 | 1433.01 | 8819 | 52 |
1796.53 | 1635.36 | -161.2 | ¢

1796.53 | 2047.89 | 251.4

TcAvg | peota Cp cold | mass cold Th
(K) | (kg/m¥) | (I/kg. K) (kgls)
308.15 | 993.78 4178 0.016563 | 34
310.15 | 992,99 | 4178.03 | 0.016549 | 3
312.15 | 99220 | 417843 | 0.016537 | &
31215 | 992.20 | 417843 | 0.016536 |

Bkl
;.
esults i
Table 1 : Specifications of the tubes E.'
| Tube outer diameter Di, (mm) 15 Insulation Thickness (mm wall) i
Tube thickness (mm) 0.7 Heat Transmission Length (m) E
Shell outer diameter Dy, (mm) 22 Heat Transmission Area (m?) ‘i:-:'- B
Shell thickness (mm) 0.9 Cold water flow rate (cm'/s)



Hotwater T hotin | T hotout T coldin T cold out

flow (mYs) | (T)) (°C

Table 6 : Parameters for counter-current flow

(K) kg/m?) | (J/kg. k a/s) | (K) | (kg i
015 | 97934
s
3465

1245.60 |

1314.54 | 2184.6

2217.26
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Exchanger EFFICINCY VS. HOT WATER FLLOW
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Figure 3 : Exchanger efficiency VS. Hot wate
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tube, using the flow parameters of the hot fluid. If flow rate o
efficiency would increase heoguse increaséd bf flow would
which was turned to increase Re and turbulence therefore
higher. An error occurred in the resuls, the curves show
efficiency values  with the flow is irregular, sometimes
decreased because the time between each flow was no
exchange did not take place well. :

Increased in the flow rate of hot fluid results in in
cocfficient as can be seen, this is because |
Reynolds number, which in turn increased the

Counter-current Heat Exchangers are better than
increased, the required surface area would decrease




Conclusion

By conducting the experiments on shell and tube heat exchangers

flow co-current and counter-current flow, we can conclude that: -

flow rate of water in the two types.

» The amount of heat loss from the hot water is une

cold water, due to the heat loss to the surroundin

» The overall heat transfer coefficient (U) incre
heat transfer in turbulent flow is better than in Ta
» Counter current is more efficient than C

large heat rate will be obtained.
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Appendix
« Sample of calculation; taking the first raw of co-current tables:

1) AT hot=(T2-T,) =(78-61)= 17°C
AT cold = (T4-T3) =(44 - 26) = 18 °C
AT max =(T2-T;) =(78-26)= 52 °C

Hot water flow

5 1
= 1000 cm*\min = ——— = Ys
00 ecm™\min 005 ek 0.0000167 m''s

T+ T, _
" )+273.15=308.15 K

2 (p=993.78 kg/m* & Cp=4178 J/Kg.K)

T+
2

Ta g.cold = (

: T:
Tavg. ot = (—=) + 273.15 = 342,65 K

> (p=977.91 Kg/m* & Cp=4189.59 J/Kg.K)

Mass of cold flow rate
= Cold water flow * p
= 1.66667E-05 * 993 78 = 0.01656 Kg/s

Mass of hot flow rate

= Hot water flow * p v
~0.0000167 *977.91=0.01633 Kg/s

Heat power emitted from hot fluic




e ———

, Theoverall heat transfer coefficient

—

3 A-ATLMTD 0.067 X304.455 o 57.02] W/mzK

10) The overall heat transfer efficiency

0 1245
Noverau =25 x 1009% = 20 L5 e
et T °  Tieags < 100%=107% it

%
The thermal efficiency for the cold side o
AT 18
Neotd = F7 X 100% = o5 X 100% = 34.6 %

The thermal efficiency for the hot side
LA, 17
Neota = BT mas X 100% = o 100% = 32.7 %

Then the efficiency of exchanger

o ="—"‘;"—"£ X 100% =33.7%

Experiment Number -6-

Concentric Tube Heat Exchanger

Hear transfer area: 0.067 m*
Heat transfer length: 1.5m
Cold warter flow rate; 1000 em® muin e

Co-current flow:

Hot water flow rate Thotsm .
(cm®/min) °C)
10060 78
1500 78
2000 78
2500 78

Counter-current flow:

Hot water flow rate
(cm”/'man) !
1060




