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Abstract

Fans are one of types of the turbo machinery whlch'
continuously with slight increase in static pressure ﬁle’“
radial fan is analyzed by its performance curves |
experiment was to examine to measure the fan
performance at constant-speed. The performance
mainly on the fan blade design (forward, back
experiment, graphs of electrical power, hydrauﬁc :
and efficiency as a function of volumetnc air flow we




Results

» Cross sectional area =§ D? =% 0.09% = 0.0063 m’

1) For 80% Fan speed
Table 1 : Raw data of speed 80%

g

Table 2 : Calculated data of speed 80%

i
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[ 29355 | 1071309 | 120346

s 201 | 305 [ooasion | 30370
0.1069816 | 385.133865¢

2) For 90% Fan speed
Table 3 : Raw data of speed 90%
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Table 4 : Calculated data of speed 90%
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TO) | plg/m®) | u(m/s) | Va(mi/s) | Valmi/n) | P_hydw) |
20375 | 1.07058 | 0.595775 | 0.0037882 | 099936 | 2.1725137 | 13
29374 | 1.070616 | 1453998 | 0.0092452 | 2.44377 | 50700679 | 33.28
293.55 | 1071309 | 4.078325 | 0025932 | 672135 | 14.061411 |9
293.45 | 1.071674 | 9.547804 | 0.0607097 | 207278 | 27.381523 |
203.45 | 1.071674 | 15.70525 | 0.0998618 | 32.7975 | 30006871 |
29329 | 1.072259 | 19.10895 | 0.1215083 | 39.9716 | 31.82453 |
3) For 100% Fan speed :
Table 5 : Raw data of speed 100% K
position | T (°C) c:g;;: ':‘7:; (m?n") ?;:T; ;ivm{dt f =
0 20.6 | 329.4919 | 46.7 | 3300 902 ’v-.% i
05 | 206 |330.9551 | 46.7 | 3300 | 902
1 205 | 321.7578 | 53 3300 902 | 108.002
15 | 2036 | 427.6383 | 79.8 | 3300 | 902 | 2493
20.3 | 436.8183 | 126.2 | 3300 902 | 39
2.5 20.3 | 404.1272 | 163.9 | 3300 902 | 4

Table 6 : Calculated data of speed 100%

T(K) | p(ke/m?) | u(m/s) | Vi(m?/s)
203.75 | 107058 | 1.076481 | 0.00684
203.75 | 1.07058 | 1.610798 | 0.010242:
203.65 | 1.070944 | 4.715812 | 0.029
293,51 | 1.071455 | 10.88832 | 0.C

293.45 | 1.071674 | 17.32965 | O.

293.45 | 1.071674 | 21.30342 | 0.1




Figures

80% Fan speed
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Figure 1 : Fan Characteristics vs M”
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Discussion

In the experiment, we could observe the behavior of the ra
various tests with the fan, we understood the operational behavio

with increasing volumetric flow rate. It reached the maximum
100% with the value of 38% as it shown in table (6) and figure (:
higher value than hydraulic power and both are directly

flow rate as shown in figures. The dynamic pressure is directly prof
square of the air velocity. Also, the suction volume flow is p
velocity. At any constant speed, for example 80% the ncy
fully closed is 1.6 % while the efficiency when the valve is f ly

can see in table (2), the efficiency increases as increasing ti




Conclusion

The test cannot be used to predict the performance of a geometric:
becausepmnpjustbeusedﬁ:rgases,eﬂiciencyinmmm
hydraulic power increased as volumetric flow rate, f
increased.
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Appendix

Sample of calculation

© Taking the first raw of table (2) :(80% speed first Eﬁ”*

1) Temperature in (K)
S T(K)=273.15+ 20.5=293.65K

2) p (kg/m) -
> p,=1.293Kgm’ | To=273.15 K, Po=1013 mbar

To Pamb _ 2738.5 Py
2> p—po.}:.—l;:'-l.293x Sosis X -

3) Velocity (m/s) -3
2 = | — 0.4985
3w ;_ dpy = 1.070 - (0.1331) 049&5

4) Suction volume flow -
>V, =u.A =(.498564 X 0.00635

5) Hydraulic power
S Ppya = 4Pr-Vs

6) Efficiency




