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Abstract- The demand for compact heat exchangers is contifyidncreasing in the automotive industry,
refrigeration and air-conditioning applications hascessitated the use of various interrupted sesfao
augment air-side heat transfer. Fins are normadlgduto increase heat transfer coefficient and asing
efficiency of heat exchanger. Spiral fins are maistely used by industry. In this study spiral fierfprmance is
investigated with different fin thickness (0.5, 0067 mm) at different Reynolds number

Index Terms- Spiral fin, heat transfer coefficient, fin perfornta

1 INTRODUCTION Table 1.Geometric description of test set up

Heat exchanger is a basic component in industridaterial of tube Aluminum
system involving the process of heat transfematerial of fin Aluminum
Improved design fins are used as a effective way type of thermocouple K type

improve the performance of heat exchanger. H Fube inside diameter 25 4 mm

exchangers are widely used in air-conditioni

6 - -
refrigeration, processing industry. Compact he nTUbe outside diameter 32.4 mm

exchangers are also used in automobile industrje5uPe length 365 mm
radiators, evaporators, condensers, and charge| &ip pitch 4.23mm
coolers. In these applications, the heat trangfétin thickness 0.5mm,0.6mm,
performance is normally limited by the thermal 0.7mm
resistance on the air side of the heat exchangers. | Fin diameter 37 mm
are also used in cooling of electronic components @ QOrifice diameter 15 mm
gas turbine blades. In these applications, finsuaesl Pipe diameter 30 mm
in simple designs such as rectangular, triangulat;

parabolic, annular, and pin rod fins or complicated

designs such as spiral fins.

2. EXPERIMENTATION : e

In the experiment, heated air is forced to flovotigh = ——

the tube with the help of blower. The test sectiol L&. -

consists of aluminum pipe with externally spiraisfi

of material aluminum. The air inlet temperature -
outlet temperature and temperature at four intsrgél jr..
the test section was measured by thermocouples. T
uncertainty of these thermocouples is £0.05°C.
The system was allowed to approach a steady st
before any data was recorded under the experimen
conditions. The capacity of heater is 0.5 kW. Thgx
manometer connected across the orifice meter i$ us
to calculate the air flow rate. Input power of tes
section is controlled with voltage regulator.

Fig. 1.Experiment set up of spiral fin tube heat
exchanger
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The value of Nusselt number inside tube also
Table 2.0Observation table: increases with the increase in Reynolds number as
shown in fig 3.

Fin Fin Inlet temperature (°C)
Thickne | pitch

Low | Medium | High The friction factor of a tube is inversely proportal

ss (f) (fo) : - to the square of velocity and it will be minimum at
\éﬁ;o velocity | velocity high Reynolds number as shown in fig 4.

0.5 4.23 41 39.5 36.6 s Reynold number Vs h for fin pitch 4.23 mm

0.6 423 | 415| 385 36.5

0.7 423 | 415| 395 37 0

outlet temperature (°C) ® '/i
, - 20
Low | Medium | High h{insige) ——05mm

velo | velocity | velocity

City 10 =l—0.6 mm
0.5 423 | 365| 35.8 34.3 5 0.7mm
0.6 423 | 37.1] 34.9 34.1 0
0.7 423 | 36.3] 34 34.3 © 200 reynoldsaumber X

Fig. 2.Variation of h with Reynolds number for
different fin thickness
3. DATA REDUCTION

Reynolds number Vs Nu for different fin thickness of fin

Re = p‘l.?d 20 pitch4.23 mm
" Re is Reynolds number at particular 25
velocity of air.
mcy (Tour Tin) = hA( T Tinean 20
Nu 15 =—=—0.5mm
Tmean: (Tout+ Tin )/2 == 0.6 mm
10 0.7 mm
alXa2X+2X981xh
Qact = —— 5
Vi{al™ —a2?) .
0] 2000 Reynoiﬁ%onoumber 6000 8000
Where h is manometer difference in m of air Fig. 3.Variation of Nu with Reynolds number
hLc for different fin thickness
Nu=—
K
Nu is Nusselt number at particular value of heat o !
transfer coefficient h. 0.0?3vn0|d5 number Vs friction factor for fin thckness 0.7 mm
i . L i i 0.012
Validation of result from Gr}?llnskl correlation 001 \\
(Re — 1000)Pr (ij 0.008
Nu= - friction factor
1+ 127V Fi(Pr®®® —1) 0006 ——4.23mm
0.004
friction factor f= (1.58InRe-3.28) 0.002
0] T T T 1
4., RESULT 0 2000 4000 6000 8000
From the experiment it can be conclude that thaeval Reynolds number
of heat transfer coefficient h inside tube increase Fig. 4.Variation of friction factor with
with the fin thickness. The heat transfer coeffities Reynolds number for different fin thickness 0.7
maximum for 0.7 mm fin thickness as shown in fig 2. mm

5. CONCLUSION
In this experiment heat transfer coefficient, Nitsse
number, friction factor investigated. The calcudati
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have been carried out by well verified and validate[7] Mao-Yu Wen, Ching-Yen Ho (2009): Heat-

rating. The corresponding mathematical formulation

transfer enhancement in fin-and-tube heat

has been briefly described within the paper. Now as exchanger with improved fin design, Applied

we increases the air velocity heat transfer rate of

Thermal Engineering 29, pp.1050-1057.

finned tube heat exchanger is increases because [BfHan-Taw Chen, Wei-Lun Hsu (2007): Estimation
Reynolds number is increases the Nusselt number is of heat transfer coefficient on the fin of annular-
also increases because Nusselt number is directly finned tube heat exchangers in natural convection

proportional to the heat transfer coefficient. 8eat
transfer rate is increases.

for various fin spacings, International Journal of
Heat and Mass Transfer,50 pp.1750-1761.

[9]ThirapatKuvannarat,ChiChuanWang,Somchai
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