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1. Introduction

Recently, electronic devices have been reducing in size
and increasing in heat output, and this is especially true
with information and communication related equipment. At
the same time, cooling fan motors used with these devices
are required to be smaller size and create larger air volume.
Moreover, there is an even greater demand than ever for
low-power consumption and noise reduction, as this equip-
ment including the above devices comes into use in offices
and homes.

The BLDC fan with the size of 92mm sq., “SAN ACE
92"G Type 32mm Thickness series was developed to satisfy
such a demand, and we have successfully improved the per-
formance from the existing series. In this document, the
features of this developed fan are introduced.

2. Background of the Development

SANYO DENKI, so far, has developed two kinds of BLDC
fans; 25mm thickness and 32mm thickness for 92mm sq.
fan. However, the demands for producing high air volume,
saving energy, and noise reduction are extremely strong as
previously described, and there have been cases where the
conventional products could not satisfy those demands. We
have then developed the “SAN ACE 92"G Type 32mm
Thickness as a high air volume fan in 92mm sgq. 32mm
thickness series.

3. Features of “SAN ACE 92”G Type 32mm
Thickness Series

Fig.1 shows the “SAN ACE 92”G Type 32mm Thickness.

Fig.l “SANACE 92”G Type 32mm Thickness
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The features of this product are:

(1) Large air volume — High static pressure
(2) Reduced Power consumption
(3) Low noise

The maximum air volume has improved by 1.5 times and
the maximum static pressure has improved by 2.1 times
compared to the same conventional SANYO DENKI product.
The power consumption, when compared at the same air
volume, has achieved reduction of 35% which is less than
2/3 of the conventional product for the equivalent level of
output. In addition, a noise reduction of 5dB has been ac-
complished, which means this product has realized high air
volume, high static pressure, energy reduction, and noise
reduction all at the same time.

The, “noise reduction of 5dB” is especially significant.
Theoretically, the 5dB reduction means the noise of one
conventional fan is roughly equal to 3 of the newly devel-
oped fans running simultaneously. We can say that this
truly a new level of quietness.

3.1 Dimensions

Fig.2 shows the dimensional overview of the “SAN ACE
92"G Type 32mm Thickness series (hereafter, developed
product). Dimensionally, it is the same as the conventional
P type 32mm Thickness series (hereafter, conventional
product), and has the same compatibility.

3.2 Specifications
3.2.1 General Specifications

Table 1 shows the general specifications of the developed
products: There are three types of voltages available: 12V,
24V, and 48V in four Rated Rotating Speeds: A (4300 min-),
S (3500 min-), and the conventional equivalent specification
products of H (2850 min1), M (2100 min-1).

3.2.2 Air Volume vs. Static Pressure Performance

Fig.3 shows the characteristic curve of the air volume vs.
static pressure performance for the developed product.
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Fig.2 Dimensions of “SAN ACE 92”G Type 32mm Thickness Series

Table 1 General Specifications of “SAN ACE 92”G Type 32mm Thickness Series

Rated Operating Rated Rated Rated Maximum Maximum Sound
Model Voltage  Voltage Range ~ Current Input  Rotating Speed Air Volume Prséc:;:fre Pr[::\?:lre Mass
% vl [A] wl [min™'] [m3/min {CFM 1] [ pa (500017 [dBM)] (el
9G0912A201 0.58 6.96 4300 250{883} 115{11.7} 44 170
9G0912S201 i 10.2~1 0.38 456 3500 200{70.7} 77{79} 38 170
9G0912H201 0 38 0.23 2.76 2850 159{562} 51{52} 32 170
9G0912M201 0.13 1.56 2100 1.20{424} 27{28} 25 170
9G0924A201 0.30 7.20 4300 250{883} 115{11.7} 44 170
9G0924S201 " 20.4~276 0.19 4.56 3500 200{707} 77{79} 38 170
9G0924H201 ' T 012 288 2850 1.59{56.2} 51{5.2} 32 170
9G0924M201 0.08 1.92 2100 1.20{ 424} 27{28} 25 170
9G0948A201 0.16 7.68 4300 250{883} 115{11.7} 44 170
9G0948S201 0.11 5.28 3500 200{707} 77{79} 38 170
——— 48 40.8~55.2
9G0948H201 0.08 3.84 2850 1.59 {562} 51{52} 32 170
9G0948M201 0.05 2.40 2100 1.20{ 424} 27{28} 25 170

Air Volume vs. Static Pressure Performance

(measured with Sanyo double chamber)
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Fig.3 Air volume vs. Static Pressure of “SAN ACE 92”G Type

32mm Thickness Series

4. Comparison with the Conventional
Models

The Making of a high air volume fan motor usually re-
quires a trade-off with size, energy usage and noise levels.
For instance, if the aim is only to produce high air volume,
we should just enlarge the diameter of the fan blades and
increase rotation speed, but this would just increase the
size of the fan, power consumption and sound pressure
level. So really, it is necessary to balance all of these fac-
tors in the fan motor.

We pursued the performance improvement of individ-
ual component of the fan motor as well as optimization of
the whole product in this development. To be clear, we
strived for the improvement of aerodynamics and noise
performance by the redesign of blade and frame (venturi)
shape, and also for the improvement of motor perform-
ance and the circuit structure, ultimately looking for the
best combination of all of these conditions. As a result, we
succeeded in improving the maximum rpm which went
from 3200 min-! in conventional product up to 4300 min-.
Also we were able to obtain the same volume of air and
the same overall dimension as that of the conventional
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product but at 10% less rpm than the conventional prod-
uct. The examples of specification comparison with con-
ventional product are shown as follows.

4.1 Comparison of Air Volume vs. Static Pressure
Performance

Fig.4 shows the comparison example of Air Volume vs.
Static Pressure Performance. There is a 1.5 times effi-
ciency improvement of maximum air volume and 2.1
times improvement in maximum static pressure of the
developed product vs. the conventional product.

Air Volume vs. Static Pressure Performance

(measured with Sanyo double chamber)
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Fig.4 Comparison of Air Volume vs. Static Pressure Performance

The maximum performances of the conventional prod-
uct are an air volume of 1.6 m¥min, and a static pressure
of 55Pa (rotating speed at 3200m-1). The developed prod-
uct accomplished the maximum air volume of 2.5 m*%min,
and a maximum static pressure of 115 Pa (rpm 4300
min-1)

4.2 Comparison of Power Consumption and Sound
Pressure Level

Fig.5 shows the comparison examples of power con-
sumption and sound pressure level with conventional
product. The power consumption was decreased by 35%
and the sound pressure level was decreased 5dB when
compared with the same air volume as the conventional
product.
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Fig.5 Comparison of Power Consumption and Sound Pressure Level

The conventional 32mm thickness produced the power
consumption of 4.6W and sound pressure of 38dB(A) at
the maximum air volume of 1.6 m*min. The developed
product at the same air volume achieved the power con-
sumption of 2.9W and the sound pressure of 33dB(A).

4.3 Comparison of Load Noise Characteristics

Fig.6 shows the load noise properties when the conven-
tional product and the developed product are run at the
same air volume. The changes in the rotating speed are
plotted as well.

The sound pressure level of the developed product is
5dB lower than that of the conventional product at the
same maximum air volume as shown in Fig.6. In addition,
the sound pressure level of the developed product is
reduced throughout the whole area excluding the area
above the air volume of 1.0 m3/min. Moreover, the air
volume to static pressure curve of the developed product
is exceeding that of the conventional product throughout
the whole area, which shows the advantage of the devel-
oped product. In other words, the developed product has
higher air volume and lower noise than the conventional
product in all applications.

The rotation speed can be controlled as well by the im-
provements and the optimization of the performance of
motor and the aerodynamic performance of blades and
frame. This also contributes to reduced power consump-
tion.
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Fig.6 Comparison of Load Noise Performance

5. Conclusion

ECO PRODUCTS

Fig.7  Symbol Mark for Environment Compatible Design Certified Product

This document introduced the features of the “SAN
ACE 92”G Type 32mm Thickness series developed to sat-
isfy the demands for compact size, high air volume, low
power consumption, and noise reduction.

This developed product accomplished the following
performance improvements over our conventional prod-
ucts of the same size.

The maximum air volume increased by 1.5 times.
The maximum static pressure increased by 2.1
times.

The power consumption reduced by 35%.

The sound pressure level reduced by 5dB.

We think that this developed product can greatly con-
tribute to miniaturization, performance improvement,
energy savings and noise reduction in most applications,
in particular, information communication products.

This developed product has been certified as an envi-
ronmentally compatible design product (ECO PROD-
UCTS) viewed in the light of contributing to the preserva-
tion of the earth environment through power savings and
the improvement of the performance per volume and
mass. (Fig.7)
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