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Kamphol Lorlertsakul 2008: Innovative Production of Phase Change Materials as
Composition Used in Building Materials for Energy Conservation. Master of
Engineering (Chemical Engineering), Major Field: Chemical Engineering, Department
of Chemical Engineering. Thesis Advisor: Associate Professor

Sirikalaya Suwatjittanon, Ph.D. 131 pages.

This research aimed to study an application of Phase Change Matcrials (PCMs) blended
with constructional materials. Paraffin was used as the PCMs. Experiments were performed in
two following parts. First, the PCMs was synthesised by an absorption of paraffin with fly ash
via normal immersion and vacuum immersion. Thermal property of the synthesised PCMs was
tested. Results showed that paraffin absorbability of fly ash via vacuum immersion was
considerably higher than normal immersion and the absorbability was also effected by the
vacuum immersion conditions. Second, effectiveness of the synthesised PCMs blended with
cement was investigated. A 150x150x150 millimeter model room was built. Mortar plate and
mortar-PCMs-plate were used as a roof, each at a time. The room inside was heated by a 100
watts electric light bulb equipped on a housetop. Results showed higher heat absorption of the
mortar-PCMs-plate roof so it could prevent heat flow into the room more than mortarplate one.
Moreover, strength of the PCMs blended with the cement was tested and it was found that the

strength decreased with increasing amount of the PCMs.
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Property Rock Water OrganicPCMs  InorganicPCMs
Density, kg/m3 2,240 1,000 800 1,600
Latent Heat, kJ/kg - - 190 230
Latent Heat, kJ/m3 - - 152 368
Storage Mass for 106 J, kg 67,000 16,000 5,300 4,350
Storage Volume for 106 J, m3 30 16 6.6 2.7
Relative Storage Mass 15 4 1.25 1.0
Relative Storage Volume 11 6 2.5 1.0

#31: Mohammed et al. (2003)
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a1 luns y 2 113999 YA Maeda  Masdamae
o noudl . . .
YUU (kg) (cm) (kg/cm”) (kg/cm”)
1 3,450 26.47 130.3
1 2 3,750 2591 144.7 138.4
3 3,700 26.42 140.0
1 5,150 26.37 195.3
3 2 4,825 26.27 183.7 183.7
3 4,575 26.57 172.2
1 5,450 27.89 201.2
7 2 5,825 27.46 212.2 212.9
3 6,150 27.30 225.3
1 7,275 26.10 278.7
263.3
28 2 6,750 26.30 256.5
3 6,625 26.00 254.7
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v
=

a1 luns o 4 113990 YA ason Midasamas
, NoUN
SRR (kg) (sz) (kg/cmz) (kg/cmz)

1 2,820 25.91 108.8

1 2 2,780 26.06 106.7 106.0
3 2,755 26.88 102.5
1 3,425 25.40 134.8

3 2 3,250 25.91 125.4 130.1
3 3,325 25.60 129.9
1 5,050 25.70 196.5

7 2 4,900 25.65 191.0 197.9
3 5,300 25.70 206.2
1 6,200 26.27 236.1

28 2 6,275 24.89 252.1 241.3
3 6,000 25.45 235.8




111

- ) s 2 s ~ s v ' ~
AN UINN V3 ‘Uf’]ialjaﬂ”li‘V]ﬂﬁi’]TJLl,i\‘]ﬂﬂﬂl@ﬂuﬂi@ni@jﬂﬂﬁlﬂﬂﬂju"ﬁmu@Wﬁlll;ﬂ”lﬂ@fl&lll?ﬂ%ﬂ

931891 20 : 80

a1 luns Yy 113990 YA ason Midasamas
. noun
TR (kg) (sz) (kg/cmz) (kg/cmz)

1 2,680 25.80 103.9

1 2 2,705 25.65 105.4 103.7
3 2,640 25.91 101.9
1 3,225 25.40 127.0

3 2 3,400 25.96 131.0 128.6
3 3,275 25.60 127.9
1 4,525 25.55 177.1

7 2 4,700 25.60 183.6 180.1
3 4,575 25.45 179.8
1 7,525 25.90 280.8

28 2 7,150 25.55 279.8 282.6
3 7,425 25.86 287.2
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AN UINN V4 ‘U@E{;Jjﬁﬂ"li‘V]ﬂﬁi’]TJLl,i\‘]ﬂﬂﬂl@ﬂuﬂi@ni@jﬂﬂﬁlﬂﬂﬂjugﬁmu@Wﬁlll;ﬂ”lﬂ@fl!,!,iﬂu1$1/]

9351891 30 : 70

a1 luns Yy 113990 YA ason Midssamas
. noun
TR (kg) (sz) (kg/cmz) (kg/cmz)

1 2,525 26.78 94.3

1 2 2,490 26.32 94.6 94.8
3 2,450 25.65 95.5
1 3,425 26.52 129.1

3 2 3,300 26.01 126.9 122.6
3 2,950 26.36 111.9
1 4,175 25.63 162.7

7 2 3,900 26.73 145.9 152.7
3 3,950 26.41 149.6
1 6,550 26.37 248.4

28 2 6,625 25.09 264.1 254.6
3 6,600 26.26 251.3
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MININUINN US ‘U@E{;Jjﬁﬂ"li‘V]ﬂﬁi’]TJLl,i\‘]ﬂﬂﬂl@ﬂuﬂi@ni@jﬂﬂﬁlﬂﬂﬂjugﬁmu@Wﬁlll;ﬂ”lﬂ@fl!,!,iﬂu1$1/]

A5 18IU 40 : 60

a1 luns Yy 113990 YA ason Midssamas
. noun
TR (kg) (sz) (kg/cmz) (kg/cmz)

1 2,300 26.27 87.6

1 2 2,325 25.81 90.1 87.4
3 2,225 26.36 84.4
1 3,000 25.55 117.4

3 2 2,925 25.60 114.2 114.0
3 2,875 25.05 110.4
1 3,425 25.96 131.9

7 2 3,275 26.05 125.7 131.6
3 3,525 25.70 137.1
1 4,625 25.65 180.3

28 2 4,750 25.65 185.2 179.8
3 4,500 25.86 174.0
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A1ININUINN V6 ‘Uf’]ialjaﬂ”li‘V]ﬂﬁi’]TJLl,i\‘]ﬂﬂﬂl@ﬂuﬂi@ni@jﬂﬂﬁlﬂﬂﬂju"ﬁmu@Wﬁlll;ﬂ”lﬂ@fl&lll?ﬂ%ﬂ

318U 50 : 50

a1 luns Yy 113990 YA ason Midasamas
. noun
TR (kg) (sz) (kg/cmz) (kg/cmz)

1 2,155 26.57 81.1

1 2 2,120 25.96 81.7 82.1
3 2,190 26.26 83.4
1 2,485 26.52 93.7

3 2 2,700 27.14 99.5 96.0
3 2,525 26.63 94.8
1 2,875 26.52 108.4

7 2 2,815 25.81 109.1 109.2
3 2,900 26.32 110.2
1 4,050 26.20 154.5

28 2 4,075 25.90 157.3 155.0
3 3,900 25.40 153.2
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MININUINN U7 “]Jﬂisljaﬂ151/]ﬂﬁi’)‘]_|Lﬁ\iﬂﬂelli’)\nl@5@15Qﬂﬂ1ﬁﬂﬁu‘ﬁﬂ3~lu@]Wﬁlllfﬂa@f] BLCP %

A3189U 10 : 90

a1 luns o 4 113990 YA ason Midasamas
, NoUN
STETRNR! (kg) (sz) (kg/cmz) (kg/cmz)

1 2,835 26.42 107.3

1 2 2,790 25.29 110.3 107.5
3 2,835 27.04 104.9
1 3,425 25.45 134.6

3 2 3,650 25.24 144.6 141.0
3 3,650 25.40 143.7
1 4,400 24.99 176.0

7 2 4,825 27.19 177.4 180.5
3 5,075 26.98 188.1
1 5,875 2641 2224

28 2 6,150 26.62 231.0 232
3 6,025 24.85 242.5
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AN UINN VS ‘Uf’]ialjaﬂ”li‘V]ﬂﬁ@ﬂlli\‘]ﬂﬂﬂl@\‘]llﬂi@ni@jﬂﬂ”lﬂﬂuu"ﬁmu@]Wﬁlll;ﬂ”lﬂ@fl BLCP %

M3189U 20 : 80

a1 luns o 4 113990 YA ason Midasamas
, NoUN
STETRNR! (kg) (sz) (kg/cmz) (kg/cmz)

1 2,685 26.16 102.6

1 2 2,690 26.01 103.4 102.9
3 2,675 26.06 102.7
1 3,225 25.91 124.5

3 2 3,200 26.37 121.4 125.9
3 3,525 26.73 131.9
1 4,400 25.81 170.5

7 2 4,250 25.96 163.7 168.9
3 4,500 26.11 172.3
1 7,000 25.60 2734

28 2 6,850 25.81 265.4 268.0
3 6,950 26.21 265.1
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A1 NINUINN V9 ‘Uf’]ialjaﬂ”li‘V]ﬂﬁ@ﬂlli\‘]ﬂﬂﬂl@\‘]llﬂi@ni@jﬂﬂ”lﬂﬂuu"ﬁmu@]Wﬁlll;ﬂ”lﬂ@fl BLCP %

9351891 30 : 70

a1 luns o 4 113990 YA ason Midasamas
, NoUN
STETRNR! (kg) (sz) (kg/cmz) (kg/cmz)

1 1,755 26.32 66.7

1 2 1,555 25.60 60.7 63.3
3 1,680 26.83 62.6
1 2,300 27.08 84.9

3 2 2,460 26.27 93.7 89.4
3 2,380 26.57 89.6
1 3,125 25.90 120.6

7 2 3,250 26.11 124.5 124.1
3 3,425 26.94 127.2
1 6,300 25.96 242.7

28 2 6,300 25.35 248.5 245.6
3 6,350 25.86 245.6
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MINNHUINT V10 ‘lli’)i;ljﬂﬂ1§1/]ﬂﬁ@‘]_|u5\‘]ﬂﬂell@\‘lllﬂi@ni@jﬂﬂ”lﬂﬂﬁu"ﬁmu@]Wﬁlllﬂ”lﬂ@fl BLCP 7

M358 40 : 60

a1 luns o 4 113990 YA ason Midasamas
, NoUN
Py (kg) (sz) (kg/cmz) (kg/cmz)

1 1,130 26.83 42.1

1 2 1,130 27.25 41.5 414
3 1,105 27.14 40.7
1 2,100 27.14 77.4

3 2 2,080 26.72 77.8 77.7
3 2,065 26.47 78.0
1 2,765 26.68 103.6

7 2 2,695 26.06 103.4 103.0
3 2,665 26.11 102.1
1 4,200 26.88 156.2

28 2 4,500 26.88 167.4 162.3
3 4,225 25.86 163.4
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MINNHUINTN V11 ‘lli’)i;ljﬂﬂ1§1/]ﬂﬁ@‘]_|u5\‘]ﬂﬂell@\‘lllﬂi@ni@jﬂﬂ”lﬂﬂﬁu"ﬁmu@]Wﬁlllﬂ”lﬂ@fl BLCP 7

M358 50 : 50

a1 luns o 4 113990 YA ason Midasamas
, NoUN
Py (kg) (sz) (kg/cmz) (kg/cmz)

1 905 26.16 34.6

1 2 940 27.09 34.7 35.1
3 965 26.88 35.9
1 1,565 26.16 59.8

3 2 1,615 26.32 61.4 62.6
3 1,715 25.70 66.7
1 2,260 26.26 86.1

7 2 2,360 26.16 90.2 87.3
3 2,200 25.65 85.8
1 3,500 25.80 135.6

28 2 3,700 26.60 139.2 140.6
3 3,775 25.70 146.9
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AN UINT V12 “]Ji’]?;ljﬂﬂ”li‘V]ﬂﬁ@ﬂ!,Li\‘]ﬂﬂslli’]\nlﬂiﬁﬁli@,ﬂﬂ1ﬁﬂﬂju"muu@ﬂﬁﬂ PCMs %

M3189U 10 : 90

a1 luns o 4 113990 YA ason Midasamas
. NoUN
TR (kg) (sz) (kg/cmz) (kg/cmz)

1 2,810 25.75 109.1

1 2 2,785 26.78 104.0 105.5
3 2,815 27.19 103.5
1 3,275 25.19 130.0

3 2 3,125 25.95 120.4 128.4
3 3,550 26.36 134.7
1 4,250 26.26 161.8

7 2 3,925 26.57 147.7 150.7
3 3,800 26.62 142.7
1 5,300 25.50 207.8

28 2 5,250 2591 202.6 204.7
3 5,225 25.65 203.7
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M3187U 20 : 80

a1 luns o 4 113990 YA ason Midasamas
. NoUN
TR (kg) (sz) (kg/cmz) (kg/cmz)

1 1,875 26.63 70.4

1 2 1,800 26.57 67.7 70.2
3 1,920 26.47 72.5
1 2,230 25.81 86.4

3 2 2,015 26.32 76.6 83.3
3 2,320 26.68 87.0
1 3,075 26.16 117.5

7 2 3,025 25.45 118.9 116.6
3 2,975 26.21 113.5
1 4,800 25.86 185.6

28 2 4,525 26.06 173.6 176.2

3 4,450 26.27 169.4
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M35189U 30 : 70

a1 luns o 4 113990 YA ason Midasamas
. NoUN
TR (kg) (sz) (kg/cmz) (kg/cmz)

1 800 26.37 30.3

1 2 845 26.52 31.9 31.0
3 790 25.55 30.9
1 1,180 26.47 44.6

3 2 1,245 26.16 47.6 45.9
3 1,195 26.32 454
1 1,515 26.11 58.0

7 2 1,410 26.47 53.3 54.5
3 1,385 26.47 52.3
1 2,445 25.65 95.3

28 2 2,440 25.50 95.7 94.8
3 2,400 25.65 93.6
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518U 40 : 60

a1 luns o 4 113990 YA ason Midasamas
. NoUN
TR (kg) (sz) (kg/cmz) (kg/cmz)

1 490 25.80 19.0

1 2 510 26.11 19.5 19.5
3 520 26.16 19.9
1 705 26.11 27.0

3 2 690 25.60 26.9 26.8
3 690 26.00 26.5
1 950 26.47 35.9

7 2 1,000 25.70 38.9 36.7
3 925 26.16 35.4
1 1,440 25.30 56.9

28 2 1,380 25.70 53.7 55.2
3 1,405 25.50 55.1
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M318IU 50 : 50

a1 luns o 4 113990 YA ason Midasamas
. NoUN
TR (kg) (sz) (kg/cmz) (kg/cmz)

1 185 26.27 7.0

1 2 180 26.73 6.7 6.6
3 160 25.96 6.2
1 345 25.95 13.3

3 2 345 25.60 13.5 12.9
3 315 26.47 11.9
1 475 26.00 18.3

7 2 500 25.86 19.3 18.9
3 490 25.80 19.0
1 795 26.06 30.5

28 2 860 26.32 32.7 323
3 875 2591 33.8
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