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ABSTRACT: Although the importance of good conservation of historical sites including an-
cient royal tombs is well aware, still not much attention has been paid for facilities to realize
it. There are numerous ancient royal tombs spread in Korean peninsula which are opened and
some of them are selectively on display for public access. However, the conservation mea-
sures of these sites have not been seriously investigated. Even the level of understanding of
the underground environment of tombs is not satisfactory. In the present study, ‘we focus on
the dehumidification loads to maintain appropriate conservation conditions in terms of tem-
perature and humidity. Two experimental tombs different in size were built in KNU (Kongju
National University) campus with the dimensions (LXWXH) of 1.0mXx28mx1.0m and 1.3 mx
3.0mX1.2m, respectively. HVAC systems are installed to maintain a suitable condition for
conservation, i.e., 2242C in temperature and 55+5% in relative humidity. The condensed wa-
ter are measured to estimate the dehumidification loads while the temperature and the humi-
dity inside the tombs were maintained within the specified range.

Key words: HVAC system(FZA| 2 #) Humidity control(fX#°1), Ancient tomb(Z &), Con~
servation(X.&), Cultural properties(¥3}tA)
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Fig. 1 Schematic of the experimental tombs.
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(a) Tomb I

(b) Tomb II

Fig. 2 View of the experimental tombs.
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Fig. 3 The HVAC system.
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Table 1 Specification of the HVAC system

Tomb 1 Tomb I
Compressor 0.75hp 1hp
Heater Jkw 39kw
Humidifier 4kg/h 4kg/h
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Fig. 4 Schematic of the installed HVAC sys-
tem.
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Table 2 HVAC systems design- conditions

Indoor conditions Outdoor conditions ’ :
Season [P WD Rt | HR |Enthalpy [P BUP et | RH | “HR _|Enthalpy[Remark
(,CI)’- (%) | (kg/kg’) |(kealkg)| ‘o (bCF)’- (%) |(ke/kg') |{(keal/kg)|
Summer| 22+2 | 555 | 0.0082 | 104 264 65 (0019584 19.7
Winter | 2242 | 5545 | 0.0082 | 104 | —120 | —128 | 70 [0.000935| —9.74




(a) Tomb I
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(b) Tomb II

Fig. 5 Measuring locations.
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Fig. 6 Measured temperature (Tomb I)(04.4.24
~30).
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Fig. 7 Measured relative humidity (Tomb 1)(04.
4.24~30).

Table 4 Mean relative humidity (Tomb I){(04.

30) 4.24~30)
Temperature (T) Relative humidity (%)
Ch. no. - Ch. no. -
Mean | Min. Max. |Stand. dev. Mean | Min. Max. |Stand. dev.
1 20.9 20 22 0.6 1 56.3 49 65 37
2 23.2 23 24 0.4 2 61.8 54 70 40
3 21.7 20 23 0.7 3 58.2 49 67 3.7
4 21.0 20 23 07 4 60.7 52 69 36
5 12.3 3 25 5.4 5 50.8 10 90 28.6
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Fig. 8 Measured temperature (Tomb I1)(05.4.15
~21 : Fan-High).
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Fig. 9 Measured relative humidity (Tomb ID(05.
415~21 : Fan-High).

Table 6 Mean relative humidity (Tomb II)(05.

21) 4.15~21)
Temperature (C) Relative humidity (%)
Ch. no. - Ch. no. -
Mean Min. Max. |Stand. dev. Mean Min. Max. [Stand. dev.
1 21.1 195 23 0.6 1 523 436 62.5 45
2 20.0 183 217 06 2 55.5 469 65.3 43
3 214 20.1 23.2 05 3 544 451 63.2 38
4 12.0 0.5 24 56 4 36.7 200 | 81 | 179
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Fig. 10 Temperatures of tomb I and tomb II
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Fig. 11 Relative humidity of tomb I and tomb
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Table 7 Mean and standard deviations for fan-
high operation (05. 4.15~21)

Ch. 1o, Temperature Relative humidity
Mean [Stand. dev.| Mean [Stand. dev.
1 21.1 0.6 52.3 45
20.0 0.6 555 43
3 214 05 54.4 3.8

Table 8 Mean and standard deviations for fan-
low operation (05. 5.06~12)

Ch Temperature Relative humidity
* 1% "Mean |Stand. dev. | Mean [Stand. dev.
1 21.1 0.5 525 34
20.3 09 52.7 37
3 21.1 0.3 55.7 29
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Fig. 12 Variation of indoor temperature (C).
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Fig. 13 Variation of indoor relative humidity
(%).
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