With a new building providing a new landmark for the area, the acoustic design
of the Daedeok Presbyterian Church needed to be brought into line. Tim Goodyer reports

ALTHOUGH IT WAS ESTABLISHED
50 years ago, 8 new sanciuary
distinguishes the Dasdeok
Presbyterian Church from others in
Dagjeon, South Korea. The Dasdeok
district Is a special area established
by the Korean government o
support the country"s science and
engineering research. As a result,
many of tha congragation ang

from the surrounding colleges and
laboratornies, and devoted some of
their talents and knowledge 1o the
buliding of the sanctuary, "From
the beginning of the design, | had
a dream of a church as a landmark
of the Daedeok Research Area, so |
visited a lol of beautiful and artistic
buildings o use a5 benchmarks.,'
says church elder Kim Eun Ka,
chalrman of the niw sancluary.

The new building has a 1,000-
seat main hall and 500-seat
multipurpose sub hall, There are
also dining facilites and a cafeteria.
Its exterior design, meanmwhile, was
partly inspired by the Opera House
In Sydney, But while architecturally
Impressive, the bullding proved
acoustically problematic,

The architectural design of the
church is the waork of Professor Keed
Yoo of the Kyunghee University,
with acoustic design for the main
hall and the sub halls provided
b Professor Sam Toyoshima of
Yokkalchi University in Sendai,
Japan, and Professor Hong Jin Hong
of KAIST (formery known as the
Korea Advanced Institute of Science
anl Technobogy), the country's first
graduate school specialising in
science and engingering education
and researnch,

The main hall contains pews o
seat a total of 200 parishioners
as well as pews for the 100
membears of the church choir, and
has dimensions of 25m wide by
45m long and 18m high The totally
asymmetric architectural shape of
the hatl is intended 1o reduce the
profiem of flutter echo created
by parallel walls, in order o give
the room good articulation and &
more uniform soundfield. There
are bwo main Adamson aray-type
loudspaakers, which ane sulficient
to cover all of the seating areas with
a sound level uniformity of £2dB.

The cross anghes of the adjacant
walls are not perpendicular, and
sarme of the walls are inclined 6*
from the vertical, This asymmetrical
design is very helpful when creating
a good sounding space. The celling
is highest above the stage and the
choir and lowest at the rear of the
congregalion pews. |n addition, the
pEws are SEparated into groups

of 10 and thelr sizes and shapes
are nonundform. The pews for the
choir are an the rght-hand side of
the stage facing the congregation
pews, The shape of the celling

- reducing in height from abowve

the choir towards the rear of the
congregation pews, is bad for sound
propagation from the stage and the
choir seats, however, and required
the instaliation of two reflectors to
overcome it

Because of the high ceiling and the
imerse angle of this ceiling above
the stage area, it was difficult to
cbtain the eardy reflections from
the celling neaded 1o reinforcs
direct sound from addresses and
performances on the church stage.
To solve this problem, Professor
Towoshima and Professor Hong Jin
Keng designed ceiling reflectors
1o ba positioned above the main
area and the cholr area, The
catling reflecion above the main
area is composed of five tiers of
reflector panels, while the cedling
reflectors abave the chorus area arg
composed of four tiers of panels,
each panel is angled to unifarmiy
reflect the sound from the stage to
every seat, Vertical stage reflectors
are designed to provide good sound
dif fusion,

Along with the reflectors, all of the
walls, fioors and seating In the hall
ang made of wood, S0 there &ne no
sound absorbing aneas other than
the people who make up thi church
congregation. To pravent long pass
echoes developing from the wall
behind the stage, and also 1o adjust
the reverberation time of the room,
thie rear wall and the celling near
the rear wall {5m from the rear wall)
were fitted with soft sbsorption,

The: walls have been designed o
randamiy scatter the sound o make
the reverberation characienstic
‘smooth and beautiful’. The random
structure of the walls 5 provided by

The sanctuary auditoriem

blocks of sizes ranging from 200mm
o 1.5m, which are effective for
acoustic frequencies in the 100Hz
to 20kHz range. The units used for
this are rectangular parallabepiped
{a three-dimensional figure formed
by six parallelograms), asymmetric
trapazoidal and tetrahedrons.

Thie reverberation time for musical
perfarmances in the church is
required 1o be long, while Tor speech
it should be shaort in order o allow
good articulation, The designesrs
settled on a reverberation time of
2.5s for musical performances and
2.0s for speech using the Adamson
line array speakers, which have
good directivity. 'To achieve these
wo acoustic eminonments in the

-

m Slmhat ar.lalylh af the audio distributicn in l:ha sanctuary

Acoustic absorption panels in the ceiling

The rising sanctuary celling and varialde acoustic panels
at the stage sides
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