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Study on Cooling System Characteristics of 400W Active Speaker
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Abstract The objective of this study is to experimentally investigate the cooling performance characteristics with the
consideration of the temperature variations of the enclosure of the 400W ferrofluid active speaker having both woofer
and amplifier heat sinks. In order to do this, the heat sinks for both woofer and amplifier was designed ant applied
to 400W ferrofluid active speaker. As a result, the cooling performance of the developed 400W ferrofluid active
speaker was improved and the temperature of the enclosure after 120 min at steady state increased by 2.8°C with
the increase of the outdoor temperatures from 25°C to 29°C. In addition, the overall sound pressure level of the
developed 400W ferrofluid active speaker showed 111.8 dB and improved 1.9 dB higher than 109.9 dB of the existed

speaker.
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(a) Modeling
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(b) Design

(c) Developed sample
Fig. 1. Configurations of the heat sink for woofer speaker
(a) 3-D modeling (b) Design (c) Developed
sample photo

Fig. 2. Real picture of the woofer device with the
developed heat sink
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=28mm x 12 (p =7.84 mm)
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(b)

Fig. 3. Configurations of the amplifier and heat sink for
woofer speaker (a) Photo of the amplifier (b)
Design (c) Developed sample photo

Fig. 4. Real picture of the amplifier device with the
developed heat sink
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Fig. 5. Photos of the assembled 400W active speaker
(a) Front view (b) Back view (c) Top view (d)
Side view
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Temperature and

Humidity Chamber 400W ferrofluid active speaker

|| Coolant : Water
Z Dimension : W4mxD7.5mxH3m
_ || Temp. Range : -35~+65°C

-
| Professional

7 .

audio generator
///

Observation|
Window

Device for analysis

Data logger

(a) Test set-up

(c) Temperature and Humidity Chamber

Fig. 6. Schematic diagrams of test set-up
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Table 1. Specifications of test set-up
Components Specifications
Size W4mxD7.5mxH3m
Chamber
Temp. Range 1 -35°C~+65°C
Waveform

Professional Audio Generator

o . Sine(20Hz~20kHz),
(NEUTRIK, Minirator MR1)

Square, White Noise, Sweep

Accuracy : £0.1% of reading
+0.5°C

Data logger
(GRAPHTEC, GL820)

Thermal couple
(T-type)

Test temperature

Accuracy : £0.1°C

25°C, 29°C

Table 2. Properties of ferrofluid

Properties Proportion (%)

4~6

Iron oxide
Oil soluble dispersant 16~20
Synthetic ester 73~80

Oil soluble additives 0~1
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Existing speaker
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Fig. 7. Temperatures of the developed 400W active
speaker
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Fig. 8. Temperatures of the developed 400W active
speaker with outdoor temperatures
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Fig. 9. Sound pressure lever
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