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Investigation on Conservation Environment
of the Seokguram Grotto (National Treasure No. 24)

BEIESE - SRR

Jung Ki Hong and Doo Sung Eom

ABSTRACT

' N

Yearly mean temperature and relative-humidity of the Seokguram
Grotto was measured 19~23TC, 40~44% from May, 1998 to December,
2002. The measurement has little differences comparing to the optimum
guideline (temperature : 20°+27C, relative-humidity : 50°+5%). It is
necessary to increase humidity in the Seokguram Grotto during winter
because of heating and decrease the temperature during summer
because of a higher temperature of outside. In addition, the diurnal
range keep in 4C of temperature and in 10% of relative-humidity.

Yearly mean concentration of COz(carbon dioxide) was measured
538~ 658ppm that is higher than concentration of normal
atmosphere(360 ppm). The CO2 has an cumulative effect on the surface
of stone cultural properties as a form of carbonic acid(H2C0s) after
reaction with water.

HVAC (Heating, Ventilation and Air Conditioning) system should be
operated to maintain ideal state for the preservation according to the
optimum guideline. Also, the entrance into the Seokguram Grotto
should be controlled to prevent a sudden fluctuation of humidity and
temperature. Human could carry small particles like a microdust,
microbe, etc., into the Seokguram Grotto and also could damage the

surface by a direct touch.
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Table 2. M=t FH J|4 ZEFXL= (19984 53 ~ 2002E 128)

18 | 28 | 33 |43 |58 6" | 73 | 83 | 9 | 108 | 11¥ | 128

— === - - - - 15 15 19 21 19 14 - 1
SE(%) - - - - 72 90 96 90 86 | 79 - 55
19004 ==(t) | 2 0 4 10 15 18 19 20 18 12 6 -1
SEt(%) | 54 53 65 68 | 66 79 90 91 88 | 76 66 57
2000 2=(c) | 2 -3 4 9 15 18 22 22 16 12 5 0
E=(%) | 69 50 52 57 | 67 76 86 | 87 86 | 75 71 56
000114 ==(t) | 4 -1 3 10 15 18 21 20 17 12 5 2
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SE(%) | 69 52 58 61 75 71 87 88 84 | 72 59 71

e 2=(t] | 8 -1 4 10 15 17 20 21 17 12 5 0
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B2 24 Avjold,

1) €% (Temperature)
MEgte] 228 S4¢ Av= Table 3, Fig. 2, 33 2t} 7135 A& 3

L= 91 C (AAIA 2042 ¢) oYL, AP 2= 19~23 C, €HA &

El

Hl
H

= 14~27 C 2 A vk, =g AR BH 3 15~21 T, o F 21~27
T, 7 18~25 €, A% 14~21 € & tha 2olZ vehfa 9ot
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Table 3. A= M= 2k EEZN} (c)
19 |28 |32 |48 |59 | 6" |72 | 8¥ | o¥ |10% | 11¥ | 128
ave. - - - - |20 |21t |24 |25 | 25|24 |21 |2
1998 | max. | - | - | - -2t |2 |24 |25 |25 |24 |21 | 2
min. - - - - |19 |21 |23 |25 | 24|23 |20 |2

ave. 20 20 21 20 | 20 22 22 25 24 | 22 18 19
1999 max. 21 20 22 21 20 22 28 25 25 | 22 19 19
min. 20 19 20 20 19 21 22 24 24 | 21 18 18

ave. 19 16 17 19 1 20 20 25 26 25 22 19 18
2000 max. 21 17 18 19 1 20 21 25 27 25 22 20 19
min. 18 15 17 18 19 20 24 26 24 22 18 17
ave. 16 14 15 16 18 21 24 27 24 22 19 16
20014 max. 17 15 15 16 19 21 25 27 25 22 20 16
min. 16 14 14 15 17 20 24 26 24 21 19 15
ave. 15 20 21 20 19 20 24 25 25 23 20 19
20024 max. 15 20 21 20 | 20 21 25 26 26 23 20 20

min. 14 19 20 19 18 20 28 25 25 22 19 18
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2) 55 (Relative-Humidity)
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93~58 % = A%
74e 29~51 %, A% 25~39 %

T3k Fig. 4ol YehdRe] 93t Hwo] Ha
WP 7} T~22 % 2A Tha 2 2po| = YEh) 1

%,

)

A= Table 4, Fig. 4, 59} At} 717V A= Lt
42 % (BAS7 50+5 %) °|Qar, A
AT 3 AR W,

2] th Aol thehilaL 9}

Eay
H

S 40~44 %, EHT S
= 36~54 %, 15 44~58
o}

Ak Zhgre] Aol (5 dt o
At

Table 4. =22t =2 S SXZ0} (%)
18 |28 | 38 |48 |58 |68 |78 | 8 | 98 | 108 | 118 | 128

ave. - - - - 47 44 50 51 51 45 36 27

tooea | max | - | - | - | - s |4 |61 |80 |57 |4 |
min. - - - - 39 38 39 42 44 38 31 23

ave. 23 33 38 46 48 52 58 52 51 44 37 36

1999 max. 28 41 46 52 55 61 68 60 57 49 43 44
min. 19 25 29 40 42 41 49 46 47 39 32 27

ave. 36 33 37 41 48 56 52 50 49 48 40 29

2000 max. 43 41 45 49 54 62 60 57 54 53 44 36
min. 28 25 30 34 43 50 43 43 46 44 35 25

ave. 26 33 36 44 53 52 55 50 48 48 32 25

2001 max. 33 42 42 49 58 58 61 55 52 52 38 31
min. 22 28 31 40 47 46 49 45 43 45 28 21

ave. 34 34 38 41 54 44 46 44 44 40 29 34

2002 max. 40 40 42 46 57 51 52 51 48 44 35 42
min. 28 28 32 36 50 39 41 40 39 36 25 28
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3) o]AsFErA=(COz2 ; Carbon Dioxide)

Azt Ame] olikelet A F=E SA43% A3= Table 5, Fig. 6, 73 2t} 7]
R e U)e] Wit o)AkEhekd SR 588 ppm O th7]Ee] FEQ 360
ppm XU} 3=9kal, A F 5= 538~658 ppm, B FEi= 487~746 ppm
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53] A7teldol= Hdro =4 A4S o, Fig. 7o el
501~550 ppme] Hlol| A 7} w2 s YER AL Qo
Table 5. A=t M= O AlStEA SE SH AT {ppm ]

18 28 | 38 | 48 | 58 6 | 78 8 | 98 | 10€ | 1€ | 128
19984 - - - - 681 623 | 687 | 746 694 | 627 | 624 | 584
19994 588 - - 628 | 698 | 666 | 663 - - 633 | 600 | 584
2000 608 | 588 | 538 577 | 621 612 | 604 | 640 571 | 687 | 590 | 529
2001 555 | 583 | 562 559 | 622 - 695 | 606 533 | 553 | 647 | 487
2002 497 | 571 518 | 533 | 582 | 550 | 553 | 551 519 | 546 | 516 | 525
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