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ABSTRACT: In airport terminal, aural information is transmitted during 24 hours a day including announcement,
background music and emergency control. So, clear sound is mostly necessary to transmitted to the passengers in
airports. IIA (Incheon International Airport) is one of the largest airports accommodating 45 million people a year
which have been built since 2001. There are currently three passenger terminals including Terminal 1 & 2, and
boarding concourse. The 2™ passenger terminal is under construction to expand the spaces which will be finished
in 2020. The present work aims to explain the design principles of both architectural acoustics and electo-acoustics
which have been applied to all the terminal buildings in IIA including ticketing counter, great hall, departure
concourse and transportation center. Also, the acoustical performances of those spaces were examined. As a result,
acoustic standards for airport were suggested. Architectural concepts for designing ceiling spaces and sound
absorption treatments were suggested. Also, electro-acoustic design principles were commented.
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Table 1. Architectural overview of main halls in IIA (Incheon International Airport).
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Passenger terminal 1

Boarding concourse

Passenger terminal 2

Contents ticketing counter Traffic center great hall main hall ticketing counter
Size (L*W*H) 1060 m * 86 m * 27 m 150 m * 160 m * 30 m 175m*80m*24 m 365m*85m*29m
Volume 490,000 m’ 202,400 n’ 814,250 m’
Interior Wall Glass Glass, metal Glass, metal Glass, imitation marble

finishing | Floor

Granite stone

Granite stone

Granite stone

Granite stone

material

Ceiling AL. perforated panel AL. perforated panel AL. perforated panel AL. perforated louver
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Plane
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Shape Section
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Completed year 2001. 03. 2001. 03. 2008. 06. 2018. 01.
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Table 2. Speech transmission index criteria.

3 s
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Quality score STI
Bad <032
Poor 0.32~0.45
Fair 0.45 ~0.60
Good 0.60 ~0.75

Excellent > 0.75

Table 3. Sound performance target of the Incheon
International Airport terminals.

Acoustic parameter Goal
RT (T30) below 3.5 s.
STI over 0.45
Interior noise criteria NC-55

Table 4. Room acoustical performance of main halls
in Incheon International Airport.

Room acoustical Ta Dy STI Numper of
parameters points
Unit S % -
Terminal 1

departure concourse'! 2.78%1403%)0.56* 28

T;?g‘f;;ﬁgfr 321%|479% 061 %| 26

Boarding concourse

b 208 | 82.0 | 0.79 23

Terminal 2

ticketing counter™ 3.54 | 358 | 049 11

* measurement results
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Fig. 1. Roof and ceiling structure of the ticketing counter, the 2" passenger terminal, IIA.
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Table 5. Interior finishing materials on the ceiling at different design stages of the 2™ passenger terminal, IIA.

Content Finishing materials at the schematic design Finishing materials at the working design
Types Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7 Type 8
ceiling Metal Expanded Expanded Expanded Perforated Metal Perforated Perforated
material | (opening 0 %) metal metal metal panel (opening 0 %) Panel Panel
(opening 20 %) | (opening 40 %) | (opening 40 %) | (opening 28 %) (opening 20.3 %) | (opening 20.3 %)
under roof] ) G3 sound G3ound | PE absorption ) ) ) )
material spray 15 mm | sprayl5 mm
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Fig. 5. Application of the absorption materials on the
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Table 7. Layout of PA speakers in ticketing counter of the 2" passenger terminal at different design stages.
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(2) Schematic design (16 set, 32 ea) STI = 0.41

(3) Working design (28 set, 56 ea) STI = 0.49

(@) Completion (28 set, 56 ea) STI = 0.49
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