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Abstract 

 
The velocity field downnstream of an axial fan was measured using probe 55 P 51 of a Hot 

Wire Anemometer to investigate characteristic of the flow. Flat blades were varied in length of 
blade's span and angle of attock. The length of blade's span was varied at 0.3, 0'5, 0.75 and l times 
of 450 mm, at various angles of attack at 5º, 10º and I5º, while it was operated at constant speed of 
610 rpm. The measurement was conducted at vertical distances 210, 360, 510 and 660 mm from 
the fan. 

The investigation was focused on the mean velocity in axial and tangential directions at 
measurement position 210 mrn. Properties of theflow were computed based on integration of 
Reynolds momentum and continuity equations for determining flux of axial and 
angularmomentum. The performance of the axial fan was determined by comparing values of 
torque, thrust, volume rate and consumed power. The swirling number of the flow was also 
calculated as a consideration to determine performance of the axial fan. 

Results indicate that operating the axial fan in variation blade's span have significant effect 
to the value of axial and tangential mean velocities and the area offlow, meanwhile variation 
inangle of attack just influence to the value of axial and tangential mean velocities. Increasing 
ofblade's span at constant angle of attack If increases volume rate, torque, and thrust of flow and 
consumed power oJ'the fan. Investigation of increasing angle of attack at span blade 450 mm also 
increases those values. Span blade 450 mm at angle of attack l5º have a highest performance and 
consumed power. It can be shown also that swirling increase with respect to increase of angle of 
attack. 
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Pengantar 

 
Pada aplikasi industri dan keseharian 

sering digunakan kipas aksial untuk 
menghisap maupun mengalirkan gas 
maupun udara. Putaran kipas aksial 
menghasilkan aliran semburan jet swirling 
dengan kecepatan tangensial disamping 
komponen aliran aksial dan radial. Aliran ini 
tergantung dari karakteristik dan orientasi 
sudu kipas aksial. Aliran swirling di sisi hilir 
kipas aksial menyembur dan selanjutnya 
mengembang ke fluida sekitarnya, 
membentuk suatu gerakan fluida yang 
berskala besar. Karakteristik aliran  swirling 
yang  dihasilkan  oleh  kipas  aksial  menarik 

dikaji lebih jauh untuk lebih dapat 
memberdayakan sifat aliran yang 
dihasilkannya. 

Suatu Aliran swirling fluida ditandai 
dengan adanya aliran arah tangensial di 
samping aliran aksial dan radial, yang 
membedakannya dengan aliran non swirling. 
Salah satu manfaat aliran yang sudah 
diaplikasikan adalah pada pemakaian sistem 
pembakar (burner) untuk meningkatkan 
kualitas pembakaran di ruang bakar.  

Waluyo (2002), melakukan pengamatan 
aliran swirling yang dihasilkan oleh kipas aksial 
yang kelengkungan sudunya divariasikan dengan 
jari-jari  53, 83, dan 113 mm.  Pengujian  kipas  
tersebut dilakukan pada empat harga sudut  serang
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