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Analysis and Performance Test for the Fan of a Wide Area

Sprayer of Livestock Farm

Hong, J. T., Min, B. R., Kim, D. W., Seo, K. W., Kim, W.*, Lee, S. K.*, Kim, S. Y.**
and Lee, D. W
Dept. of Bio-Mechatronic Engineering, SungKyunKwan Univ., Suwon, 440-746 Korea

Summary

This research was carried out to test and analyse the capability of a fan for development of a
sprayer in actual livestock farm. A fan was designed and made to be able to spray agricultural
chemicals within 140mm in a maximum scattering range and 100m in an effective scattering
range. Accordingly, its' flow rate was 3,600 m’/min, and static pressure was 100 mmAq for a
wide area sprayer to be sprayed widely and far.

Fan performance, which was given 600 m’/min flow rate and 500 mmAq total pressure, was
tested for basic experiment. As the result, the axial power showed minimum error, which be
designed to keep the fan performance. And power efficiency was the maximum. Sound level was
92.1dB that wasn't enough to environmental standard. If we take the sealed place into
consideration, sound level is suitable for environmental standard.

(Key words : Wide area sprayer, Axial flow fan, Static pressure)
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Fig. 2. Axial flow fan.

15,400
Fan Throttle Valve

| 13,430 J ]

9,480
l 7,900

~~~~~~~

- T -1,540]-—— S ol

N\

Thermometer

Steady Flow Unit
B o Pitot tube

e, 2
to

k)
oy
e

>
%
o
O

= M
4

> o oy rlo oy lo o
s o
%

2o
plc
Ay X
r#
o
~
w2
w
D
ofy
ot
N
o

Fig. 3. Duct design.
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Fig. 1. Design of axial flow fan and motor. Fig. 5. Pitot tube.
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Fig. 6. Throttle valve(left) and steady flo

unit(right).
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Table 1. Specification of blower for basic test

Flow Rate Static Press Density Speed Motor Power Efficiency
(m’/min) (mmAg) (kg/m’) (rpm) (kW) (%)

600 500 0.776 1770 90 68.0
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Table 2. Experimental results of static pressure and dynamic pressure

Static pressure 551 588 55§ 450 360
]ggenszr&}iec Velocity Pd v Pd v Pd v Pd v Pd v

r5U 05109 | 19 | 18 70 | 34 | 140 | 48 | 19.0 | 55
r4U 05 | 09 | 25 | 20 65| 32 | 145 | 48 | 23.0] 6.1
r3U 05 | 09 | 24 | 20 80| 36 | 190 55 | 300 | 7.0
r2U 05 ] 09 | 26 | 21 83| 37 [ 205 | 58 | 3001 7.0
rlU 05§09 |26 | 21 |105] 41 |230| 61 | 320 7.2
riL 05109 25|20 (110 42 |220]| 60 {310 7.1
2L 05 | 09 | 33 |23 | 100| 40 |215| 59 {300 7.0
r3L 05 | 09 | 40 | 25 | 100 | 40 {210| 58 | 310 7.1
4L 05 | 09 | 35 | 24 95| 39 | 180 | 54 | 290 | 69
5L 05 ] 09 | 3.0 | 22 70 | 34 | 155 | 5.0 | 200 | 5.7

Average 05 | 09 | 28 | 21 88 | 38 | 189 | 55 275 ]| 6.6
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Fig. 11. Velocity according to diameter (Static pressure).
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Table 3. Electric current, voltage and rpm according to static press

Static press (mmAq) Electric (A) Voltage (V) Rpm
551 45.2 367 1394
588 65.7 376 1392
555 88 378 1390
450 105 367 1380
360 113.7 377 1386
Table 4. Vibration and noise
Shop condition (Fan)
Fan side Motor side Sound level(dB)
\% H A A" H A
92.1
0.9 1.6 1.5 1 1.2 2
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Fig. 14. Shaft power according to flow late.
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Table 5. Specification of axial flow fan and motor

Flow rate Static press Temperature Density Speed Fan input
(m’/min) (mmAq) (C) (kg/m’) (rpm) (kW)
3600 100 20 1.198 1785 136.7
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Fig. 15. Static pressure according to flow

rate.
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Fig. 16. Shaft power according to flow

rate.
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Fig. 17. Efficiency according to flow rate
in prediction model.
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