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Selection of a Fan Motor and Consideration of Evaluation Methods
for the Development of the Next Model Air Purifiers
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Abstract:

This technical report considers a selection and evaluation methodology for selecting the
most suitable fan motor for the development of the new antibacterial deodorizer, model MC-
S311C. Usually, several types of fan motors are evaluated acoustic noise and airflow. In
addition, a scoring table that included frequency characteristics of acoustic noise and key
factors of development is constructed for comparison, in an attempt to select the most suitable
fan motor for development. As a result, the blower fan with the highest score was selected for
this development. This paper reports the results of evaluation results and fan motor selection

based on scoring.
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Tablel Types and features of fan motors 9

Characteristics
Type
Acoustic noise| Static pressure|  Air flow | Intake and exhaust
Blower Middle High Low Vertical
Axial Low Low High Horizontal
Centrifugal Middle High Middle Vertical
Line flow Low Low Middle U-shaped
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Fig.1 Rotation speed vs airflow
under free-air conditions.
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Fig.2 Rotation speed vs airflow
with pressure loss.
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Fig.3 Airflow vs average acoustic noise
under free-air conditions.
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Fig.4 Airflow vs average acoustic noise
with pressure loss.
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Fig 5. Frequency characteristics of acoustic noise
under free-air condition.
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Fig.6 Frequency characteristics of acoustic noise
with pressure loss.
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Fig.7 Airflow vs peak acoustic noise level
under free-air condition.
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Fig.8 Airflow[m*/min] vs peak acoustic noise
with pressure loss.
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Table 2 Fan specifications and acoustic noise
with pressure loss

Item unit Old blower| Blowerl | Blower2 [ Axiall | Axial2 | MIN MAX
Cost ¥ 1100 1090 1032 1450 1420 1032 1450
Size em’ 34 [ 461 304 243 243 243 461
Maximum airflow m’/min 1.04 0.86 125 2.96 242 0.86 2.96
Maximum static pressure Pa 410 279 844 375 375 279 844
duty 20 10 10 20 20 10 20
Average level of acoustic noise
At 0.1[m*/min] dBA 220 203 223 25.8 20.1 20.1 25.8
At 0.2[m*/min] dBA 27.8 293 25.5 30.7 33.0 255 33.0
At 0.7[m*/min] dBA 43.5 48.0 44.6 52.6 53.2 43.5 53.2
Peak level of acoustic noise
At0.1 [m],'mmj dBA 13.0 8.0 13.7 19.0 6.8 6.8 19.0
At 0.2[m’*/min] dBA 233 16.8 174 243 20.9 16.8 24.3
At 0.7[m’/min] dBA 352 342 33.6 45.6 46.9 336 46.9

Table 3 Score table of table 2

Item Old blower| Blowerl | Blower2 Axiall Axial2
Cost 8 8 10 2 2
Size 3 1 3 5 5
Maxmmum airflow 1 1 1 5 3
Maxmmum static pressure 1 1 5 1 1
Minimum duty 2 4 4 2 2
Average level of acoustic noise

At 0.1[m*/min) 6 8 6 2 10
At 0.2[m*/min] 3 3 5 2 1
At 0.7[m*/min] 5 3 4 1 1
Peak level of acoustic noise

At 0.1[m*/min] 4 8 4 2 10
At 0.2[m*/min) 1 5 4 1 2
At 0.7[m’/min] 4 4 5 1 1
Total score 38 46 51 24 38
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Table 4 Score conversion table of table2

Ttem unit Sy

5 4 3 2 1
Cost ¥ 1032 1137 1241 1346 1450 2
size e’ 243 208 352 406 61 1
Mazimum airflow m'min |~ 296 |~ 244 |~ ;1 |~ 139 [~ os6 1
Maximum static pressure  Pa 844 703 362 420 9 1
Minimum duty - 10 - 20 1
Average level of acoustic nolse
A1 0.1[m*/min] dBA 201 215 230 244 2538 2
ALO.2[m*/min] dBA |~ 255 |~ 274 |~ 293 |~ 311 [~ 330 1
At 0.7[m*/min] dBA 4335 459 484 508 532 1
Peak level of acoustic noise
At 0.1[m*/min] dBA 68 99 129 160 19.0 2
A1 0.2[m’/min] dBA |~ 168 |~ 187 |~ 206 |~ 24 [~ 23 1
A1 0.7[m*/min] dBA 336 369 103 136 169 1
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