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KATUNCHALEE WECHWIMOL Em%wmmmw%wmmmLmrfiﬂmﬂ?i@mmwmm
ansnssneutialuin (EFFECTS OF MOISTURE AND SUNLIGHT ON MURAL PAINTINGS IN
TEMPLES) THESIS ADVISOR : ASSIST. PROF. SURAPHOL SUDARA, Ph.D., THESIS
COADVISOR : CHIRAPORN ARANYANARK, 96 pp. ISBN 974-13-1274-1.

Moisture and sunlight are known to be the main factors causing deterioration to the mural
paintings in Thailand. To study these factors, Wat Paorohit, which already inserted stainless steel
sheets into the wall to prevent rising damp, had been selected to compare with Wat Suwannaram
Ratchaworaviharn, which did not do so. These two temples were selected since their locations were
closed to the water catchments and these two temples were decorated with the same age mural
paintings. The study involved moisture on surface wall, relative humidity, light intensity and UV
radiation on surface wall. The study on deterioration of the mural painting was the estimation in
percentage of deterioration space together with analyzing the component of various salt remained on
surface wall. The study revealed that waterproof membrane can prevent rising damp but the problem
still exists from the remaining salt on the wall. The moisture on surface wall in Wat Paorohit was lower
than in Wat Suwannaram. The relative humidity in the interior of both of temples was not different. The
interior relative humidity in Wat Suwannaram was higher than the exterior relative humidity, but the
interior relative humidity in Wat Paorohit was not different from the exterior relative humidity. Moisture
on surface wall of both temples related to interior relative humidity. Moisture on surface wall
depended on the height levels from ground, seasons and position of the wall. No difference on time
of the day for moisture on surface wall. Furthermore, light intensity and UV radiation in Wat Paorohit
were higher than Wat Suwannaram. Light intensity and UV radiation depended on seasons, time of
the day and position of wall. Moisture on surface wall in Wat Paorohit related to light intensity and UV
radiation but in a rather low:level.-While moisture on surface wall-in Wat Suwannaram did not relate to
light intensity nor UV radiation. Percentage in deterioration of mural paintings in Wat Suwannaram
showed relation to. moisture on surface wall but did not show relation to light intensity and UV
radiation on the wall. While in ' Wat Paorohit, percentage in deterioration could not e concluded on
the relationships to all of three factors because the lower part of mural painting in this temple used to
be cover with mortar. Varieties of salt found on the walls of both temples are composite of building

materials, which is not salt from rising damp.
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WHEN | g2 | vaan Rrnauman ey julesdug)
E1 E2 E3 1 52 53 1Ly 2 E M1 M2 M3

fim 1 T 26.73 1970 | 2240 .93 10,63 2867 21.93 17.83 13.70 | 12480 18.83 11.30
43 LIRH] 22.33 1990 | 21.73 .83 10.23 26.83 20.43 19.53 11.80 | 11.70 18.83 11.07
2 T 11.47 943 | 1047 12.23 11.07 11.03 13.27 12.87 1020 | 1273 11.40 10.43
LIRH] 10.23 933 473 .40 10.20 10.27 12 63 11.97 6T | 12587 10.450 467
2.5 T 1215 945 .80 474 11.20 .80 11.80 11.65 15.80 | 11.00 11.40 10.65
LIRH] 10,60 8.85 445 455 10.40 A.70 11.60 11.65 13.70 | 11.30 11.08 474
[ENE- T | T 26.87 19.00 | &1.07 933 12.00 28,60 25.10 19.57 14 60 | 1360 18.83 13.53
43 LIRH] 24.03 1967 | 2043 947 1147 23.07 22.30 16.27 1393 | 1260 1713 12 63
2 T 12.40 11.0% | 11.43 14 B3 12 43 11.47 14 .80 12 63 11.77 | 1480 13.37 12.33
LIRH] 11.53 .83 | 1043 12.80 1147 TRIRE 13.73 13.93 1140 | 15360 12.27 11.73
2.5 T 12.23 1043 | 11.07 12.23 1217 10.47 1357 13.30 1627 | 14.03 13.70 11.53
LIRH] 11.73 280 | 1040 11.33 11.27 % 97 12.90 12.90 15490 | 12.73 1277 10,73
A 1 T 32480 1930 | 2640 920 11.70 20.30 24 .10 19.20 16.70 | 15.00 18.60 13.80
43 LIRH] 27.70 1840 | 21.80 .20 11.50 18.80 23.20 A7.00 1340 | 1270 17.30 12 .60
2 T 12.40 11.80 | 11.20 14.70 1080 10.70 14.70 14.20 11.60 | 15.70 13.90 12.20
LIRH] 11.80 470 | 1070 14.10 11.10 1080 13.40 13.480 1040 | 15350 12.480 11.40
2.5 T 12.20 1040 | 1080 11.10 11.460 10.00 13.00 13.40 13.30 | 12.80 12.80 10.70
LIRH] 11.60 2.480 | 1020 10.90 10,20 .40 12.70 13.20 13.00 | 12.80 11.490 10.80
fa 1 T 3070 | 2745 | 2330 985 | 1280 | 3555 | 2880 [ 2895 | A7.00 | 1440 | 2280 | 14495
43 LIRH] 26.00 2530 | 2435 .30 12 .65 34 55 27.25 26.60 1615 | 15375 26.70 14.10
2 T 12.65 1205 | 12.05 16.95 1240 13,20 16 .45 15.00 1208 | 1575 14.80 13.45
LIRH] 13.10 11.35 | 1185 1645 12158 12.85 A6.00 14 .40 1165 | 15.35 13.20 12.30
2.5 T 13.85 1080 | 11.25 12.75 12.08 11158 14.90 14.10 18.95 | 14.30 13.95 12 .45
1inm 1270 ] A045 | 1115 | 12458 | 4245 | 1085 | 14358 [ 1370 [ 1840 | 1420 | 1335 | 1165
LA, 1 T 20,20 2460 | 2745 a.20 11.60 31.480 2665 26.55 13.80 | 15375 2660 13.90
43 LIRH] 28.80 2425 | 2235 4.0 11.20 23.35 2685 2435 1345 | 15340 26158 1315
2 T 12.80 1080 | 11.25 13.30 11.55 11.15 1415 14 45 1160 | 1410 1315 12.26
LIRH] 12.35 1025 | 1065 12.80 10.95 11.08 14.75 14,30 1085 | 45340 12 .45 11.15
25 | 1315 280 | 1080 ) 1ME0 | 1180 [ 1080 [ 1370 | 1340 | 1505 | 1280 | 1280 | 1025
LIEH] 11.85 455 | 10,30 11.40 11.40 995 13.05 13.25 1565 | 153.25 12.40 10.00
A, 1 T 36.30 2420 | 2010 465 12 .60 43,75 20,00 20,25 18.00 | 14.45 29.85 14 .85
43 LIRH] 34 .85 2445 | 2960 .60 12 .60 41.00 2010 20.40 1735 | 1445 29.70 1515
2 T 13.75 1180 | 12.05 16.25 12.08 12.20 16.35 15.40 1245 | 14.25 14 45 12.30
1ia 1295 | 170 | 11658 | 1908 [ 4220 | 179 | A7.00 [ 1495 [ 1240 | 1575 | 1440 | 1225
2.5 T 13.480 1060 | 1095 11.490 12 .45 11.35 14 .55 14.00 21.80 | 14.25 13.85 10.55
LIRH] 13.10 9485 | 10.90 12 .60 12.80 11.20 13.90 13.90 1365 | 14.25 13.480 10.85
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.4l 1 T a7.80 MAs | 2r.20 8.95 1210 41.55 20.85 .35 1645 | 13490 32,85 13.70
43 LIRH] 2440 28.70 | 26.30 .00 12.35 40.45 30,35 .08 1550 | 13490 28,85 13.480
2 T 12.80 10495 | 10495 14 45 11 .80 11.35 16 B85 14 .95 12.06 | 1395 13.45 12.00
LIRH] 12140 470 | 1070 13.95 11.30 11.60 15 .45 14,26 1145 | 1445 13.30 11.35
25 | 12.480 S50 [ 1045 | 1200 | 1130 [ 1050 | 1365 | 1340 | 1725 | A3T0 | 1275 | 1040
LIRH] 11.95 465 9.95 12.10 11.35 1015 13.80 12.75 2020 | 13580 12.35 .40
H.A. 1 T a7.20 3080 | 2780 10,20 12.70 45 40 az2.rn 20,20 18.20 | 16.30 32.80 16.60
43 LIRH] 25.00 2770 | 2470 .80 10,70 4350 31 .40 27.480 A7.30 | 1580 31.40 16.20
2 L 1370 | 1270 | 12580 | 1630 | 1260 | 12E0 | 1650 | 1620 | 1360 [ 1680 [ 1680 | 1310
LIRH] 12.70 1030 | 44.80 14 60 12.70 141.460 16 B0 15.10 12.00 | 1460 13.90 12.00
2.5 T 13.80 10,70 | 11.30 1360 12 .80 14.00 15.30 14,30 21.70 | 1340 14.70 141.00
LIRH] 11.E0 1040 | 11.20 12.40 12.20 A0.00 14 .40 13.30 18.90 | 1460 13.20 10.00
LRR 1 I 2526 21.20 | 2080 .35 10,55 20,65 22 .45 24,35 11.26 | 1215 21.25 11.95
43 LIRH] 24.85 2180 | 1975 .00 1045 2010 19 .55 2345 1145 | 12.05 22.45 11.60
2 T 10,75 2.80 9.85 10,60 0,40 10.45 13.30 12 .60 .75 | 12480 11.05 995
LIRH] 1075 .80 9.30 1010 9.85 1015 13 .45 13.08 4758 | 1275 11.00 4.0
2.5 T 10.05 .95 3.20 1015 1015 425 11 .60 11.45 1345 | 11.80 10.25 .00
LIRH] 10.25 435 3.05 =r 10,00 9.25 11.40 11.85 1320 | 11.20 1015 ERE
.M. 1 T 27.495 22E5 | 2285 8.35 10 .55 31 .60 22.95 24 .85 12.40 | 1180 20.95 11.35
43 LIRH] 24.95 2045 | 1540 8.35 9.40 29.95 18.90 22.78 1145 | 11.80 21.80 141.00
2 T 1115 .00 945 10,80 .80 .80 13.05 12.30 a0 | 1185 10.90 9.25
LIRH] .40 .35 .00 485 4.E5 240 12.20 12.08 .75 | 1185 10.35 ERI]
2.5 T 10.20 .60 2.95 475 9.85 ER ] 11.35 14 .20 14 .25 | 1095 9.85 8.85
LIRH] 9.30 8BS 2.E5 420 4.20 .80 11140 10,75 12.30 | 1045 9.95 2.80
H.A. 1 T 3670 040 | 2785 ER 12 .E5 42 B 3340 33.88 16.90 | 1445 34,35 1515
44 LIRH] 3145 2785 | 2940 8.85 12.05 40.45 28.35 28 65 1380 | 1380 A5 13.55
2 T 13.30 11.80 | 1165 14 60 11.85 11.35 16 .55 14 .15 1240 | 16555 14 .50 11.80
1§78 1200 | 1065 | 1060 | A300 | 4140 | 1070 [ 1535 | 4400 | 1080 [ 4470 [ 1320 | 1140
2.5 T 12.75 935 | 1050 12.05 11.65 10.40 14.75 13.90 16.35 | 13.80 13.30 10.10
LIRH] 11.30 .40 9.95 11.10 10,65 4.0 13 .45 12.85 1730 13.05 12.40 465
1. 1 I 35.85 26.85 | 2640 .00 10,70 40.80 2015 28.85 12 .80 1260 28.05 12.00
44 17z 2380 | 23E5 | 23.00 2.00 990 | 3485 | 23680 | 2540 [ 1075 | 1140 | 2540 | 1085
2 T 11.50 4.0 a.70 11.80 1045 10.05 14 55 13.35 1045 | 12.75 12.00 10.05
LIRH] 10,00 .00 8.495 985 .50 ERI] 12 .40 11.95 8495 | 11.05 10.05 ERE
2.5 T 10.85 .00 9.35 1015 10,35 a.20 12.35 11.75 16.30 | 11.45 10.70 ERE
LIRH] 465 8.85 8.85 .40 1015 .40 11.35 10.65 11.75 | 1060 4.E5 8.35
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fim 1 151 16.23 .80 .80 16 .87 847 847 877 8.20 13.40 8.53 14 E7 8.a7
43 19z 13.93 8.20 8.20 13.80 8.53 8.20 8.23 8.20 13.23 8.20 1247 8.70
2 151 2.80 8.0 877 1050 .40 13.33 8.27 8.20 830 | 12490 2.50 8.50
19z .30 8.20 8.20 4.40 993 1277 8.23 8.20 S.60 | 17.30 2.80 873
2.5 L 8.83 17.03 873 10.00 .93 a.03 8.33 827 8.20 .60 a.77 9.23
19z .20 17 .53 .23 .43 A.00 .60 8.27 8.23 847 8.23 243 453
NI I | 151 16 .45 8BS .60 15.E0 8.55 £.95 .00 .00 11.08 .00 16.00 .40
43 19z 16.35 8.74 8260 1440 465 845 .00 .00 13.10 .00 14 .85 .00
2 151 8.55 .00 .00 10.80 11.80 16.30 .00 .00 g.00 | 21.85 .00 2.80
It .00 a.00 .00 | 1085 | 1085 | 1450 .00 2.00 200 | 19.25 2.00 .60
2.5 151 .00 17 .95 .00 10,30 £.30 4480 945 .00 .00 9.25 .00 4.70
19z .00 17.90 £.00 A0.00 420 .00 935 .00 .00 .05 .00 .20
A, 1 151 16.00 .00 .00 16.25 .80 a2.70 .00 .00 15.00 8.35 16.30 .00
43 19z 12.10 .00 .00 12 .26 .00 875 .00 .00 12.55 .40 11.E0 .00
2 ] .00 .00 .00 | 1025 | 11.05 [ 1485 .00 .00 a.oo | 2144 a0 445
19z .00 .00 .00 4.30 485 12.20 .00 .00 .00 | 1445 925 .80
2.5 151 .00 17 .85 .00 10.05 .20 885 925 2.90 .00 9.25 .00 9.25
19z .00 12.70 .00 925 11.08 2.ES .80 8.5 .00 .40 .00 8.75
fa 1 151 21.20 .30 .40 19.30 a.70 10.00 .00 g.80 18.20 8.0 16.90 4.00
43 1i1a 1740 .80 SO0 | 4550 .00 890 .00 2.80 | 16.90 a.00 | 1380 .00
2 151 .60 .00 .50 12.30 12.20 17.20 8.0 410 g.80 | 2330 9.40 4.80
19z 410 .00 860 10,70 1010 15.40 .40 .00 2.00 | 1980 9.40 .80
2.5 151 4.00 18.20 .40 11.30 10.90 .60 10,20 4.80 2.80 | 1010 .00 9.480
19z g.00 1680 .00 1040 a2.E0 ER ] .30 .00 .00 .00 .00 4.20
LA, 1 151 16 65 8.35 .00 16 .85 .45 .85 .40 8.85 16.30 8.35 14.35 .00
43 19z 18.25 8.85 .00 14 B0 .00 874 .00 .00 14 B5 .00 14.30 .00
2 151 8.85 .00 a.20 10.80 141.00 16.55 2.80 860 245 | 2040 .30 .45
19z a8.70 .00 8.70 10.25 10.60 14.90 8.35 .00 2.00 | 1985 8.95 .20
2.5 151 8.35 18.05 8.85 10.30 13.85 420 925 8.85 .00 .30 8.35 4.75
19z 8.35 18.00 .40 .85 12.480 8.0 .05 8.75 874 9.30 .00 415
AA. 1 L8 20,10 .25 .00 17.35 .95 10.25 8.85 8.45 18.10 .40 16.00 .00
43 19z 18.75 9.35 8.85 16 45 .64 .20 .55 .80 16.60 8.0 14.85 8.25
2 L1 440 2.00 880 | 1135 | 1140 | 1720 .05 2.00 240 | 17.35 9.30 440
19z 4.00 .00 8.85 11.30 10.40 16.00 .60 .00 8.35 | 2080 925 .35
2.5 151 .00 17.75 .80 10.30 .40 .30 .40 4.20 .60 935 2.40 .50
19z 8.35 17 .85 2.80 10.05 465 .80 ERI] 8.75 8.85 .30 2.50 465
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.8l 1 151 21.60 935 .80 19.50 a.20 10.40 .05 2.90 20.80 .05 16.95 8.75
43 19z 19.25 .00 .00 15.90 .00 9.25 .00 .00 16.85 .00 13.85 .00
2 T a.00 .00 880 | 11256 | 1165 | 1705 2.a0 265 240 | 2550 9.55 .40
19z 245 .00 8.85 10.30 .80 15.10 845 .40 g.00 | 2285 2.40 .20
2.5 151 .00 18.60 8.35 10.20 945 .40 .40 4.20 8.95 4.0 2.40 .60
19z .00 17.90 845 A.40 .65 8.85 .00 g.80 .00 .40 .00 410
H.A. 1 151 23.80 1260 | 1040 21.E0 10,70 12 .80 1040 a.70 2140 | 1030 18.30 9.480
43 1N 2040 | 1020 40 | 1960 | 4040 [ 1140 | 40,00 A.40 | 13.00 | 1000 [ 17 .40 a.30
2 151 10.10 .40 .80 12.40 13.70 A7 .40 10,00 10.10 440 | 26.50 10,50 11.50
19z 10.20 A.00 4480 12.00 13480 1730 4,70 4.00 .00 | 24.90 .80 11.00
2.5 151 2.80 1760 | 10,00 11 .80 10.20 10.40 10,20 10.20 4450 | 1060 2.80 10.80
19z 2.480 16.80 a.40 A4.00 a.70 A0.00 .50 10,10 .30 4.0 .40 10.70
.. 1 ] 1MAG .00 .0 a.7a .00 .00 .00 2.00 | 1040 .00 324 .00
43 19z 10.55 .00 .00 a.05 .00 .00 .00 .00 10.30 .00 945 .00
2 151 .00 .00 .00 .40 895 11 .60 .00 .00 2.00 | 1340 .00 .00
19z .00 .00 .00 2.00 .00 11 .55 .00 .00 2.00 | 1380 .00 .00
2.5 151 .00 17.70 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
19z .00 18.85 .00 2.00 .00 .00 .00 .00 .00 .00 .00 .00
.M. 1 151 14 B5 .00 .00 12 .20 .00 .00 .00 .00 12.95 .00 12.E5 .00
43 19z 11.70 .00 .00 10.05 2.00 .00 .00 .00 10.90 .00 a.75 .00
2 151 .00 .00 .00 945 .40 13.26 11.30 .00 2.00 | 16.35 .00 8.35
19z .00 2.00 .00 £.90 2.05 1255 10.80 .00 g.00 | 1370 .00 .00
2.5 151 .00 16.90 .00 8.E0 8.75 .00 .00 &.00 .00 .00 .00 8.50
19z 8.00 16.80 .00 1040 .60 ER ] .30 .00 .00 .00 .00 4.20
H.A. 1 151 16 65 8.35 .00 16 .55 .45 .85 g.40 8.85 16.30 8.35 14.35 .00
44 It 18.25 8.85 .00 14 B0 .00 8.74 .00 .00 14 B5 .00 14.30 .00
2 151 8.85 .00 a.20 10.80 141.00 16.55 2.80 860 245 | 2040 .30 .45
19z a8.70 .00 2.70 10.25 10,60 14.90 .35 .00 2.00 | 1985 8.95 .20
2.5 151 8.35 18.05 8.65 10.30 13.85 .20 925 8.85 .00 .30 8.35 4.75
19z 8.35 18.00 .40 9.85 12.480 8.0 .05 8.75 8.74 430 .00 415
LM, 1 ) 2040 925 200 [17.25 2485 | 1024 265 245 | 1810 240 | 1e.00 .00
44 19z 18.75 .35 485 1645 865 .20 .65 .80 16.60 8.70 14.85 8.25
2 151 410 .00 .80 11.35 11.10 17.20 .05 .00 240 | 1735 .30 9.480
19z 4.00 .00 8.85 11.30 10.40 16.00 .60 .00 8.35 | 2080 925 .35
2.5 151 .00 17.75 .80 10.30 .40 .30 .40 4.20 .60 935 2.40 .50
1N 835 | 1785 280 | 1005 b0 .80 a0 874 2.65 .30 2.60 AEG
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