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Indoor Environment of Inside Ancient Tomb with HVAC System

Yong-Du Jun', Kum-Bae Lee, Hee-Ho Jun', Seok-Bo Ko', Jin-Yang Park’

ABSTRACT: Although the importance of good conservation of historic sites including
ancient royal tombs is well aware, still not much attention has been paid for the facilities
and systems to preserve those historic sites, which includes precious artifacts as wall paints
and carved works, etc. Even the general understanding about the environment of the
underground space of tombs is not satisfactory.

In the present study, vibration levels due to the operation of an HVAC system to maintain
the desired indoor temperature and humidity are investigated experimentally, According to
the measured data, the level of vibration inside the present model tomb with the indoor unit
inside, showed order of magnitude less values than the Swiss Standards, but still higher
than the value suggested by German standards, which is, zero. 3

For the vibration level depends not only on the system design, but also on the installation
methods, further study will be pursued for cases including different ways of installation.

Key words: HVAC system(¥3A|2H), Humidity control(55=49]), Ancient tomb(i2),
Conservation(:2.2), Cultural properties(3}#])
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Fig. 1 Schematic of tomb. Fig. 3 An Installed HVAC System.
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Fig. 5 Measurement location.
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Table 2 Machine performance of VM-53A
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Fig. 6 Measurement point of vibration pick-up.
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Fig. 9 Measured Relative humidity.
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Table 5 Vibration measurement analysis results
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Fig, 10 Machine vibration of HVAC system(X).
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Fig. 11 Machine vibration of HVAC system(Y).
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Fig. 12 Machine vibration of HVAC system(Z).

Level (dB]
8
o

a0
200
100
00 -

Lvalv 11,2616 2 253,154 563 8 1012516 20 2531.540 50 63 80

Freqency [Hz]
Fig. 13 Vibration level of inside ancient
tomb(dB).
35
3
25
.
§ 15
I
05

112516 2 253154 563 8 1012516 20 2531.540 50 63 80
Frequency [Hz)
Fig. 14 Vibration level of inside ancient
tomb(zm/s).

EE(m/s)e] AEHWE HeiFo)
7. 48

g AP BHAH HNE AW 1R
B718ES Asted AREES FEA2YL )
4y Bho2 FA2YUL HEW TR
ANER ABE Fusnx FEALLE HE
¢ dgnke Ay, & $E 3 Iz
@mﬂw-hya%¢¢%é@avaiﬂaq

A

91719 AuEEst 2 =4 @& 49%F9
2 -85 4 43 'E‘ LH%«I 2 HEGRE
3 AAxA(LE 22:1Te FHEE 55+3%)
& Oa 23t Aeg Yeyoh

AT A7l 9]?'& AE53 2% ¥ %
ZIAZREA % A R g AFAUT
2o 9@ 292 FREYGE 34 *e 2
dReu, AYAE/ZSHA T FLTEE

te BN o

- 146 -



28 SYFADIN 415001 Fehe FAE40
HENFNAE Eoe Ao2 Uiy,

§5 3279 AAWAol we 15 JY
of B¥ Amel Fr L oY FEE Fol B3
2558 Ao BY AT Wey Roz
SES

ju

ko o

F 7

£ A7E Aorlet Auser)ey #4109
A F A/ vRATA Ao 49y
A,

s

I

#

Ho

1. Kim, J. Y., and Oh, M. D., 2002, Study on
the Performance of Humidity Control of the
Air-tightened Exhibition Showcase in the
Museum, SAREK 2002 Summer Annual
Conference, pp. 496-501.

2. Lee, J. K. and Song, T. H., 1999,
Experimental investigation of dew formation

and heat transfer in the original upper
structure of Sokkuram grotto, SAREK 1999
Summer Annual Conference, pp. 68-76.

3. Lim, K. H, Jeong, S. U, Lim, Y. G., Kong,
S. H, Moon, S. H,, Yoon, H. K., 1998, An
experimental study on the Sokkuram cave
temple indoor environment of
miniature model in winter season, SAREK
1998  Summer
187-190.

4, Suh, M. C,, Lee, N. S, Choi, S. W,, Kim, G.
H., Jeong, S. M., Lee, K. B., 1998, In-situ
Status and Conservational Strategy of the
Muryong Royal Tomb, the Songsanri Tomb
No. 5 and the Songsanri Tomb No. 6 of
Baekje Dynasty, The Research Institute of
Bas. Sci. Kongju Nat’l. Univ., The Journal
of Natural Science, Vol. 7, pp. 147-161.

5. Garry Thomson, 1986, The Museum
Environment, second edition, Butterworth-
Heinemann, London, pp. 88.

6. Site | www.unovics.co.kr

dome's

Annual Conference, pp.

- 147 -





