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Development of HiFi Speaker System for Home Audio
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ABSTRACT

In this paper, it was describe the processes of development of HiFi speaker system. Woofer and tweeter were fabricated by
unskilled students and their T-S parameters were identified by known mass method. Based on T-S parameters, port enclosure was
designed and built by means of software. Acoustic radiation phenomena of port enclosure were simulated and compared to test result.
Acoustic pressure difference between lower frequency and higher frequency was flattened by adopting optimal crossover network.
Finally, built HiFi speaker system was showed good sound quality and sound pressure and electrical impedance was well agreed with

test results each other.
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Fig. 1 Comparison of electrical impedance of woofer test
result and simulated result by T-S parameters
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Fig.2 Identlﬁed T-S parameters for woofer
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Fig.3 Comparison of electncal unpedance of tweeter;
test result and simulated result by T-S parameters
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Fig.4 Test setup for SPL measurement by ground plane
method
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Fig.5 Specification of port enclosure
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Fig.6 Comparison of electrical impedance for woofer

attached at port enclosure, solid line: test result, dash
line: simulated result
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Fig.7 Comparison of electrical impedance for tweeter
attached at port enclosure;solid line: test result, dash line:
simulated result
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Fig.8 Comparison of SPL for woofer attached at port
enclosure;solid line: test result, dash line: simulated
result@lw, lm
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Fig.9 Comparison of SPL for tweeter attached at port
enclosure;solid line: test result, dash line: simulated
result@lw, Im
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Fig.10 Comparison of SPL for 2 way , woéfer + tweeter
attached at port enclosure;solid line: test result, dash line:
simulated result@lw, 1m

impedance vs Freq -

™
" o F o

1 e

Fig.11 Comparison of electrical impedance for woofer +
tweeter attached at port enclosure; solid line: test result,
dash line: simulated result
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Fig.12 Test setup for SPL measurement for 2 way port
enclosure by ground plane method
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Table 1 Design specification for 2 way crossover
network, () means numbers of components

L | BEAS | sz | A3Rs
(¢}
]
T AY | 29 | AY | 29 | A9 | 29
1 2 2 2 2 (10) | (12)

2 4 4 4 4 (12) | A4

3 4 4 6 6 (14) | (16)
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Fig.13 Simulated SPL for 2 way , woofer + tweeter

attached at port enclosure, solid line: woofer+tweeter,
red dash line: woofer only, blue dash: tweeter only
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Fig.15 Schematic diagram of filter design, upper part:
tweeter network, lower part: woofer network
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Fig.16 Simulated electrical impedance for 2 way, woofer
+ tweeter attached at port enclosure,solid line:
woofer+tweeter, red dash line: woofer only, blue dash:
tweeter only
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Fig.17 Crossover network for right port enclosure
considering HiFi characteristics
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Fig.18 Simulated electrical impedance for 2 way with
final crossover network, woofer + tweeter attached at
port enclosure, solid line: test result, red dash line:
simulated result
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Fig.19 Comparison of SPL for 2 way applied crossover
network, woofer + tweeter attached at port enclosure, red

solid line: measured by ground plane method, dotted
black line: measured at room condition
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