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Study on thermal-humidity environment characteristics and disease
relevance of Huayang rock and Yinxian rock in Wudang mountains

ZHANG Yue, WANG Chengaonan, WANG Yansong
(School of Urban Design, Wuhan University, Wuhan 430072, China)

Abstract; The preservation status of architectural heritage is closely related to its environment. Taking Huayang
Rock and Yinxian Rock in Wudang Mountain as the research objects, this paper, on the basis of clarifying the
current status of the diseases, reveals the thermal and humid environment characteristics of the two rock temples
and their correlation with the occurrence of diseases through on-site disease investigation. The results indicate that;
the spalling disease is the main disease type of two rock temples. The disease degree of Huayang Rock is higher,
and the distribution shows significant spatial difference. The difference between the thermal-humidity environment
of the two rock temples is mainly reflected in the relative humidity, and the average daily relative humidity and high
humidity days of Huayang Rock are significantly higher than those of Yinxian Rock. Further CFD humidity field
simulation of the inner space of Huayang Rock shows that the high humidity area in Huayang Rock is concentrated
in the west side of the stone hall, which is highly consistent with the area with serious spalling disease. The
unfavorable humidity environment of Huayang Rock and the uneven humidity distribution in the cavern indicate that
there is a significant correlation between the humidity environment and the occurrence of diseases in Wudang
Mountain Rock Temple, and high humidity is an important factor leading to the occurrence of diseases. Through
the discussion of the correlation between humidity and temperature, light, rainfall and wind, it is speculated that
low wind speed is closely related to the formation of high humidity. This study is helpful to explore the correlation
mechanism between the occurrence environment and the preservation of architectural heritage, and can provide
scientific support for the preventive protection method of rock temple buildings in Wudang mountain.
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Fig. 2 Photograph of the disease status of the rock temples



5 6 3 kB

S B AR B A RN AL A PR BR BRR AE T L9 T G IR 5T 811

HVEIE FEWOR T AR E ek, R T A
e efE i, £THEEE, PN E
BL, 95 ™ T A A BH S 25T R A GO0 R0 R 0 Y ) v
PR AFAERH K22 5 (18] 3). A BH 2 VG 35 e i A1
) 25 JAE ) T AR A 0. 28 m®, o W 0455/ A i
() 20. 700, HTEFRE B 5 A HE AL ) Ak R, §E
VT BE D™ AL, MR E R IR 2 em,
FETH R ™ 55 i 00 1o BH T34 7% T AR A 0,06 m?,
R IR 3. 306, FTEEAE] 1 em, BfbiR
SUAWIE, RIHFEA ST

E b

F WV
HE
= S
: 000 sk
| 4
h .

NH __[ 7 s
B it STV
A

= : W

= > Rk

’ | [ 54k

(b) LI
B3 &£HERESH

Fig. 3 Disease distribution of Huayang rock
9 BLAR B 8 3 W AR BH s 5 BRIl a0 BN
P AR, Sk BlERERE L EHE
RS A B T AR R, R B
A B AF AR 5 43 A 0 23 [ 22 55, 000K R 5 0 o
DI 5 ok R, e BE N 1 I T AR i D

2.2 #MRE. BUSEFRREEMNBIES T
I 43 BT P R S e PR B 5 ) B R AR AE K B
T JRE S i ) i 98 R 389 A A I ) RORE I ) ] 3 1
2y, IFEAENS A YA H N, A BH B A A e B
(RED¥E TS, A SCLL4E 08 (AL g /m*)
SRS A KRS B, H i R RO R ) S

MR AR s AN B R RS i) — IR
AR, DAEB@ARX 5 H G, Wia i R 5
AR R, BHES5WHE 4). 11 H-2 H
PiaIREE R TE—5~15 C, KEASBEPLE
10 g /m® LUF, AH G 3 D0 B A3 488 R i) A8 Ak 3 .
WECRE, 11 A 12 HE 1 H AR EE & .
B TR I SR AR AE, W RAE 10~15 °C, K
K aE, HpEHEALE 902 ~100 % 1) A XHE
BE XTI ¥ R B R A, A K P R
T RRALE .

251
-1A -12A -1H -2H &
>~§®§\°
20 RNl
s Sl
E %@h
LS| N
= N
M © olo
Z oL A
® N I
g 300/\\
st 20%
10%
0 : = 1 0% 1
-5 0 5 10 15 20 25
it/ C
(a) FERH A PR SL
25
<114 -12H -1H -2H
20 RN
T CS\“
= oo
L 1sH B
= N
g o
o 0
Z 10} o
8 A0%
5+ 20%
10%
0 = , 0%,
=5 0 5 10 15 20 25

/I C
(b) Bl AT B

B4 EEPEREHTR

Fig. 4 Thermal-humidity environment of the rock temples
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