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Performance of an Duct-type HVAC System for Conservation of
Ancient Tombs

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

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 level of general understanding about the environment of the
underground space of tombs is not satisfactory. In Korea, researchers have recently begun
addressing the importance of maintaining proper environment for underground space as of
ancient tombs and are making efforts to develop suitable HVAC(heating, ventilating and
air—-conditioning) systems for them. In this study, an HVAC system for a tomb
(DXWxH=1.3mx3.0mXx1.2m) was installed to maintain suitable indoor conditions for
conservation of tomb. The temperature and humidity inside the tomb were measured to
represent the performance of the installed duct—-type HVAC system. Vibration levels due to
the installed an HVAC system are alive investigated experimentally. According to the
measured data, the level of vibration inside the present model tomb with the duct-type unit
showed significantly lower values than the case with the indoor unit inside.

Key words: HVAC system(FZ A48 Humidity control{(&X=A¢]), Ancient tomb(il%),
Conservation(:2.2), Vibration levels(% %2 #)
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Table 1 Temp. and RH condition for the
conservation of cultural properties

HERY 2H ATF2Z(C) | AUEE(®w)
y Fo|, ¢% 16~24 45~65
ok 7] 15.5~23.5 55~ 60
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o 3 ) 1 —_— —_—
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g3dg = 33,
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ENTE
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Table 2 Vibration criteria of structure
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Fig. 1 Schematic of tomb

Fig. 2 View of tomb
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Table 3 Capacity of the HVAC system

A7 HEY
» 0.75HP
D =714 HP
) AH7E (3/4HP) 2
2) A8 e 8 3kw 6 kw
3) A5 8E 4 kg/hr 4 kg/hr
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Fig. 3 Schematic of the installed
HVAC system
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(a) HVAC System (outside of the tomb)

(b) Installed ducts

(c) Outlet

Fig. 4 An Installed view of duct-type HVAC system

Fig. 5 Measurement location of duct—type
system

Table 4 Vibration level meter specification(VM-53A)
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Fig. 7 Measured temperature
(06/04/02 ~ 06/04/09)
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Fig. 8 Measured relative humidity
(06/04/02 ~ 06/04/09)

Table 6 Vibration acceleration level of

inside ancient

24713 (dB) € =4 (dB)
Wk | XF | YR | ZF | X& | YE | Z&
Leq 50.9| 54.3] 48.9| 48.2 | 49.2 | 46
Linax 60.1| 64.1 551 51.4 | 52.1| 49
Lunin 49.1| 51.5| 46.9] 459 | 47 | 43.8
Ls 51.7) 55.9| 49.8| 49.6 | 50.5 | 47.3
Lig 51.5| 55.5] 49.6§ 49.5 | 50.1 | 46.9
Lsg 50.8 54 48.9] 48.1 | 49.1 | 45.8
Loo 50.2] 52.8| 48.2] 47.2 | 48.2 | 44.9
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Fig. 8 Vibration level(dB) measured inside the tomb.
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