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Latent Heat of Fusion - H,
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a Paraffin Compounds C I Inorganic Compounds I
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~ 500 | M -

200 [ |B B M B E [ =

g 1-Paraffin 5913 8 5 8 g : 4o

@ 2-Octadecane 2 7 = 5- Na,HPO, 120 .
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= 5-Paraffin 6035 g @]
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= 3
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50 | 100 |
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b Organic Compounds d Eutectic Compounds
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PCMs studied/melting temperature {(°C)

Target application area (rationale behind selection of PCM)

Tcmperéture
range (°C)
0-65°C Paraffins {—3 to 64), water/lce]0, stearic acid/41-43,
n-octadecane/27.7
80-120°C Erythritol/117.7; RT100 (99); MgCl; 6H,0 (116.7)
=150 NaNO;/310, KNO4/330 NaOH)318, KOH/380 ZnCl;/280
a3 UxbUd

U0y easgligioaP@M stishUdU

Storage for domestic heatingjcooling (see list in Table 1), Passive
storage in bio-climatic bulldingjarchitecture, Thermal storage of solar
energy. Application in ofi-peak electricity for cooling and heating.
Protection of electrical devices.
Storage for the hot-skde of LiBr{H;0 absorption cooling system with
generatar temperature requirements of less that 120°C [100].
Storage for solar power plants based on parabolic trough collectors
and direct steam generation,

|

Compound Reference(s) Melting temp, T (°C) Heat of fusion, Specific heat capacity, Thermal conductivity, Density, p (kgm™}
L(kkg) G Kk 'K ") k(Wm'K)

Water-ice |66-70] 0 338 42 2.4 (liquid) 0.6 1000
GR25 |74} 232-24.1 453 1.2 {solid) 1.2 {liquid) - -
R125-RT30 [72,73] 266 2320 1.80 {liquid) 1,41 (solid) 0.18 (liquid) 019 (solid) 749 (liquid) 785 (solid)
n-Octadecane 155,56,74-79} 207 2435 2,66 (liquid) 2.14 0,148 (liquid) 0,190 {solid} 785 (lquid) 865 (solid)
CaCly6H;0 |66.5081) 299 187 2.2 (liquid) 1.4 (solid) 0.53 (liquid) 1,09 (solid) 1530 (liquid) 1710 (solid)
Rubitherm RT [37]
Na;50410H,0 |G0.80,81) 32,39 180 2,0 (liquid) 2.0 (solid) 0.15 (liquid) 0.3(solid) 1460 (solid)
Paraffin wax |72,80,81) 32-321 251 1.92(solid) 3.26(liquid) 0.514 (solid) 0.224 (liquid} 830
Capric acid 182,83| 32 1527 - 0.153 (lquid) 878 (lquid) 1004 (solid)
Polyethelene glycol 900 (PEGI0O) [84) 3 150.5 2.26 {liquid) 2.26 (solid) 0.188 (liquid) 0,188 (solid) 1100 (liquid) 1200 (solid)
Lauric-palmitic acid (69:31) cutectic [85] 352 1663 241 (liquid) 1.77 (solid)
Lauric ack! |82,85-87| 41-43 2116 227(liquid) 1,76(solid) 16 1.76(solid) 0.862 (liquid} ‘
Stearic acld [61,87-89] 41-43 (67-69)" 2116 2.27 {liquid) 1.76 (solid) 1.60 (solid) 862 (liquid) 1007 (selid)
Medicinal paraffin |Goj 40-44 146 2.3 (liquid) 2.2 (solid) 2.1 {liquid) 0.5 (solid) 830 {solid)
Paraffin wax |90} 40-53
PL16-Wax |55.60,80.81| 46,7-50 209 259 (liquid) 2,89 {solid) 0.277 (liguid) 0,140 {solid) 786 (solid)
Merck P36-58 153) 48.86~58.06 250 237 (liquid) 1.84 (solid) - -
Commercial paraffin wax 194] 521 2435 - 0.15 809.5 {solid) 771 (liquid)
Myristic acid 135,5895] 522 1826 - - -
Paraffin RT60/RTSS 183.94] 55 to 60 2144-232 09 02 775 (liguid) 850 (solid)
Palmitic acid |83,85,87,89,92,95| 57.8-618 1854 0.162 (liquid) 850 (liquid) 989 {solid)
MgNOs), 64,0 [71.88] 89 1628 - 0.490 (liquid) 0,611 {solid) 1550 (liquid) 1636 (solid)
RT100 196] 99 168 24 (liquid) 1.8 {solid) 0.2 (Hquid} 0.2 (solid) 776 (liquid) 940 (solid)
Mgl 6H,0 17187| 1167 168.6 261 (liquid) 2.25 (selid) 0.570 (liquid) 0.704 {solid) 1450 (liquid) 1570 (solid)
Erythritol 150,98-100} 177 3398 2.61{liquid) 2.25(solid) 0,326 (lquid) 0,733 {solid) 1300 (lquid) 1480 (solid)
NaiK(NOs (0,5/0.,5) |5465] 220 100.7 135 0.56 1620
ZnCl;/KC1 {0319/0.681) |54.65] 235 198 - 08 2430
NaNQy |54.65] 310 172 1.82 0.5 2260
KNOy |54.65] 330 266 1.22 0.5 2110
NaOH |54,65] 318 165 208 0.82 2100
KOH |54.65] 380 144.7 147 0.5 2044
nCl; |54,65] 280 75 0,74 0.5 2507

(101} 67 816 1770 (liquid) 1.770 {liquid) 1,90 (fiquid) 3.8 (solid) 2390 (liquid) 2390 {solid)

LiF=Cal, (80.5:19.5} mixture
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Paraftin’ Freezing point/ Heat of fusion
range (°C) g
6106 4244 189
Pl16° 1548 210
5838 48-50 189
135 SR-60 189
6401 6264 159
K99 6668 189

(:rl"l.r.'“

i
|
1
1
|
|

Y Manufscturer of technical Grade Paraffin's 6106, 5838, 6035, 6403 and
6499: Ter Hell Paraftin Hamburg, FRG

" Group 1, most promisin

Insufficient data

© Manufacturer of Paraff

Yas U Ud
Zde Uaa

r

n's P116: Sun Company, UUSA

group 11, promising: group LIL less prormising;

No. of carbon Melting Latent heat of G
arems point {1 C) fusion (kl/kg)

|4 5.5 228 |
5 10 205 I
|6 16,7 2371 |
17 21.7 213 i
8 8.0 244 |
L 320 222 I
n 36.7 246 I
2 .2 200 I
22 4.0 249 1l
23 $7.5 232 ]
24 50.6 255 ]
25 124 238 ]
26 563 256 )]
27 S8¥ 236 1
28 616 253 1
249 634 240) u
0 65.4 251 I
1] 68.0 242 Il
12 H05 170 1l
'3 739 68 1
& | 159 264 1

Group L, most promising: group 11, pronusing; group 111, less promisi

msufhicient data
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FdeUae Uesdd oUs aUsdyYsae giddUdl EHa0d L

Matenal Melting, Latent heat o]
poizmt ('C) (&ikg)

Formic acid 7.8 247 1t
Caprilic acid 163 149 -
Glycerin 17.9 198.7 1
o-Lattic acid 26 184 1

Methyl palmitate 29 205 1
Campheniione 39 205 1
Docasyl bromide 40 201 I
Caprylone 40 259 1
Phenol 41 120 1
Heptadecanone 41 201 i
1-Cyclohexylooctadecane 41 218 It
4-Heptadacanone 41 197 1
p-Joluidine 433 167 -
Cyanamide A 209 (it
Methyl cicosanate 45 230 n
3-Heptadecanone 48 218 i
2-Heptadecanone 48 218 i1
Hydrocinnamic acid 480 118 =
Cetyl alcohol 493 141 .

a-Nepthylamine 50.0 93 -
Camphene 50 238 1
O-Nitroaniline 50.0 93 -
9.Heptadecanone 51 213 1
Thymol 5158 115 -

Methyl behenate 52 234 1
Dipheny] amune 52.9 107 -
p-Dichlorobenzene 531 121 -
Oxolate 54.3 178 -
Hypophosphoric acid 55 213 ]
(-Xylene dichloride 550 121 -
B-Chloroacetic acid 56.0 147 §]
Chloroacetic acid 56 130 n
Nitro naphthalene 56.7 13 -

Trimyristin 33-57 201-213 I

Heptaudecanoic acid 60.6 189 1
c-Chloroacetic acid 612 130 -

Bee wax 6138 177 il
Bees wax 6HLs 177 1
Glyolic actd 63.0 100 -
Glycolic acid 63 109 -
p-Bromophenol 63.5 86 -

Azobenzene 67,1 121 -
Acrylic acid 68.0 115 -
Dinto toluent (2.4) 70.0 111 -
Phenylacetic acid 76.7 102 -
Thinsinamine 7.0 140 -
Bromcamphor T 174 -
Durenc 793 156 -

Benzylamine 78.0 174 -
Aethyl beombrenzoate 81 126 -
Alpha napthol 9% 163 -
Glautaric acid 97.5 156 -
p-Xylene dichlonde 100 138.7 -
Catechol 104.3 207 1
Quinone 115 17 1
Acctanilide 118.9 222 1l
Succinic anhydride 119 204 i}
Benzoic acid 1207 1428 i
Stibeae 124 167 .
Benzamide 1272 1694 I

* Group 1, most promising; group i1, promising; group 111, Less promisi
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‘-I—'l Formmla e Melling point CC) Latem heat (3J/kg) e (
A.\-LV“ T {l CH,CO0H 16/ =0 184 . - 7 -_1
Pol lycol 600 HOOC HL), O M-2S 136 |
Capwie ¢ CHUCH,) COOH 56 152

Eladic acid CyH50,H, . COOH 4 218

|auric acid CHACH) COOH 19 178 I
Pettadecanoic acid CHJCHy )y COOH 525 178 .
Tristeann 1C OO H S6 191 |
Myristic acid CHCH ) »COOL S8 199 |
Palmatic adid CHA(CH4 )y COOH 55 161 1
Steang acid CHCH ) COOH 4 199 |
Acetpmide CHCONH, 81 24 |
Methyl Tutnarate ICHCOO,NH,), 102 242 |
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Material Mching Latent heat G
pomt {C) (ki/xg)

KL HPOL-6HL0) 14.0 109 1
FeBr611,0 210 105 1l
MuNO;) . 6H.0 255 148 n
FeBry-6HL.O 370 105 It
CaCl; 12H,0 298 174 |
LiNO2H,0 30.0 296 l
LiNO.-3H,0 30 189 1
Na . COy- 161 ,.0 2.0 267 il
\:I‘Si’),‘l(l“:() 324 241 1
KFe(SO0;);- 12H,0 33 173 |
CaBr,-61,0 1% 138 11
LiBr;-2H,0 34 124 i
Zn(NO, 1610 36.1 134 1
FeCl;-6H,0 37.0 223 I
Mn(NO 41,4 L0 37.1 115 I
NaHP(O, 12H.0 ann 279 1
CoS04THO 0.7 170 1
KE-2H .0 42 162 1
Mal, 81,0 42 133 1l
Cal,-6H-0 42 162 ]
K HPOL-THLO 45.0 145 Il
ZiKNOy ), 4H,0 45 110 i
MaiN(H)4H:0 470 142 1
CatNO ) 4H.O 70 153 1
FerNO:); 9H,0 47 155 1
Na:S10.H1,0 48 168 i
K HPO3H.O 1 g9 1
Na;S,0:-5H0 48.5 210 ]
MgSO0,4 7H,0 485 202 i1
Ca(NO,).-3H.0 51 104 I
ZaiNO, 1, 2H,0 55 68 1
FeCl,2H,0 56 X 1
Ni(NO; ) -6H,0 570 169 1
Nl - 41,0 55.0 151 1
MgCl,-dH,0 58.0 178 |
CHLHCOONa 30 S8.0 265 )|
Fe(NO,)-6H-0) 6.5 126 =
NaAl(SO, 3 10H,.O 610 181 1
NaOH-H,O 647 273 1
Na;PO.-12H.0 650 190

LACH.COO2H O 70 154 1
AlNO;),-9H,0 12 155 1
BaiOH), 84,0 '8 265 i
MziNO,.),-6H,0 899 167 1
KA (SO4),-12H,0 91 184 1
MaCl-6H,0 i17 167 I

" Group 1, most promusing; sroep 1, promising: group 111, less promisir

UUsasoayd UsL GUsd
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] e
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dU; e hU0dqUUd Ueadd Us¥Y ee63YuU hHooeasg. K ald
dUyesoed Uovossmw@ﬁﬁ&mraﬂypegﬂ@Yﬁe&UUs G U0a
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Material Melting Latent heat C

point (“C) (xWkg)
Galliumegallium 298 - -
antimony cutectic
Gallium 30.0 803 1
Cemmolow cutectic 58 909
Bi-Cd-In eutectic 61 25 -
Cerrobend eutectic 10 32.6 l
Bi-Pb-In cutectic 70 29 -
Bi-In eutectic /2 25
Bi-Pb—tin cutectic 96 -
Bi-Pb eutectic 125 -
* Group L most promising: group 1L promising: group 111, less promisi

- r o~

2.4 KiUdaUU ecao0egUUCU

N

¢ U UiUdguwoggstuu@aU esUUaci 30Us U K
dgadUUUsayY, oaUdysU U ' UU 6 68aU as138g3 oaU:
GGQSUUogesﬂﬂg y3U egao20egU oaj3gaUy¥aarys Urs Gg
aygtUyvyeaxidd gU Ui UdaUU ecam 8®®Ud®qa®$ww°
e90)3 AUUL d U Ud dUyesoaj UGaU Uesdd e e 3dd
cryad 30U UelGUsasegs uUsUecyyosleh Uxs GyYaUvxs,
secoUsyd eao0eU oa3glUyv¥aarys UGesze3UUd UaYscsl
toUs&Psci 3.

gU UUaU0UgUUaU 63 h3sU0 eU0aU0YUUs d Udescg}y
joUssa13 oaUs Ushy oUPrGMEe Uy abstlbot (Bs v o Waf; esliice f 4
eaoeUUU UgUY GgooaU3Uji138g3 “caa¥Y ~aUes3UsUx
Usa¥Y Uc bUBg®afdBdg JasWse Us gydeh oahaUsd

Ai UdeedldJe UUU UGasze®MUs GUess3 “~as3UaU

Yas U» Ugd § o
By oUssa¥Y oaUg aWdh jem

Mazerial Composition (wi.5) Melung point (°C) Late
CaCl,-6H,0 + CaBry-61,0) 45+ 55 147 140
Tricthylolethane + waler + urca 385+ 315+ 30 134 160
O3+ O H O 34 + 66 4 147
CaCly + MgCly-6H,0 50 + S0 25 05
CH;CONH, + NH.CONH 50+ 50 *7 163
Mmiethylolethane + urea 625+375 208 218
CaiNO4H O + Mg(NO5):-6H0 47 + 53 30 136
CH,COONa-3H-0 + NHL,CONH, 10+ 60 30 200,
NH.CONH, + NHLNO, 53447 46 95
MgINO; )-6H,0 + NH;NO, 6154385 52 125.
MgtNO, ), -6H,0 + MpCl,-6H,0 58.7 +41.3 59 132.
MaiNO:)6H,0 + MgCl-61,0 50 + 50 59.1 144
MaiNO: ) 6H:0 + AIINO;:)-9H,;0 S3+ 47 61 148
CH.CONH: + C,:H,sCOOH 50 + 50 65 218
Mg(NO);-6H,0 + MgBry 6H,0 59 +41 66 6%
Napthalene + benzoic acid 67.1 + 329 67 123
NHLCONH, + NH Br 666+ 334 16 151
LINO; + NH;NO, + NaNO, 25465+ W 805 113
LANO: + NHNO; + KNO, 264 +58.7+ 149 815 116
LiINO, + NH,NO, + NIl 2746845 816 108
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dUjeegoay) Ula UElgB:‘)Tq[@QTQEJh][)U:}pMSSSSE Ui 3
UsdUa aUdo0dfies Ubthy elBi } 6 UaaUoed
20 Ues atise Uyh~ e, ‘yedy cegllieallle Gf)e ¥d UB g
e 6jc6ielU 30 gUalUUelegelU UU ysgiy U YaUUU 8
aUs UU Ui UdaUU eao0eUUU, Ulagt 99 UgUY UedU
UsaaUoe GYﬁqg,, e UUU3} eosUd ggeseoﬁgei d goj
" Ulald hewWd Udetrs isUesYabUad qUjesbUYGUU
iesUlGeye saoUalUs. K3U0sU0aU0d Udd ed Ui UdaUd
GgosUsjseysd dUjyeesay UlalU Uesdd. OsU "~ Uyvyua
UysGUU) Y h eg GasUUUs Us y@am;um@uuu&v’gﬁ s dly
YeoUUesd. EU dU;-83Cd)eUlBdl h Iy c'asdls 3 U "UotL 3Us
"Y¥oed, eU U sUyalleU d GgoaysUyvidd Usg Yal
UgsYsUUUs. EUd-Z?ECLﬁJ;GSdJ@;UU&;(mlysldns UsYeedhe U (dYs
tdeUae aUs eU lGgoaysUyxvxidd GU Yald "Ujya eg
qd UaaUoe Gyadd 34 UoseUUs " 8s5UaUUs uU y3U U
tgaY)MQugy Us 30 Us aUeb¥sUs Uglh g hAyd U
eejle "6g G@G‘@UJUU&;UUIZQ tTgUU uUus>eY¥Y. ¢ o4 Ul
byaldeaUUUs avUy U UgUR Ue lisYoyUeel, uUac
"8g eUU0UbYootlhp Ussd bee'Yailtdd UsaaUoed GYOGdd e
temperature [°C) temperature [*C)
10 A A 40 4 ‘T
: I only liguid
G R Tse
-10 ___ ] Tsq only liquid 20 [ o Solid + liquid _
20 ¢----Yo S0ld + liquid 10 |t 1-'"
arn $7 = ¥-9 T only solid 0 el d
“I »
4] 10 20 30 0 80 ( 20 4 6 80 100
H,O -.';;ghl 4j<1 tl /?\ : 0-5-_,'“r0 . ”L,U
KsafasU 23: jypstUU)Y @9 Yoy Uee U-
YoUUesd. o@UssY: ¢€g o0fh UsYoy UeeU



03U ¥Yooas ‘lUbUnlyUlreoeclllecd UsaUoed GYOGdd |
UseahaU 23 GUU uUszs¥Y. Yy haUsUUs 295U y3U eao
bY;ed Ue oUdysU. a8 caoeU 'I[:Jo,asléé]alsg’u;”fqaoﬂge
d dUj ecoay Ula Wi sUbils eeLUfuaGUusulieg’ Uesdd. TUUY Ud
UeeeUUU Ueg caoeUUed "eg bjyaldsssUUs GUd ¢
GgdUyaUsdg Uvrs Ui e GYaUOrs e U0UbYaaa3 005
dUjeeso) UGalUd. yUUs d dUjecTpy UWaU cdg®d W s
"aey;¥d goje 85deys3e oUs506% caB0BYspY) &add AW
dUjecoay UlsUsf Ji yed Uequ Usg <eaoeUUesd
dUjesoTYdUB2 ¢ oUe i oaddU 0@8MTbchﬁwyg’GU9 Ud
eeg) e “e8g GUas3UUUs GUe GeeeU 22 600U uUlszsy
aUUY Udq GUU; Ue sadld, d Us¥Yecgld Uvs €6} 0Y3
3U U sU0UgedlUa d arvaUe GiaUUGd UsUjewUa -~ Uy
GyGd. JguUfR € 83 U0a 30U U sby UtisUs GdeUsUsayY
Ud ar@GUe GaialUGC, aUs Gg3U td 30U U sby Ul
UsdUa aUd UesalUoed wPENdegg Y s a 3-Ukias avadhUde o
GgiUjessoaafh Ujmsds ddoehGWYd BWAGd UJ a a8 ad
FUsgd UjysdedUsesid g seacostesgid U Ud
U Uy UaUqUd d o93tad Udd GgsyyUdadd Udd UsdU
Usd oaUdUyyd egtalUd, d UsdUea aU € 6j Ua 3U
boboosmb Wdieyd Udd ddiyGdess vg jUe adlg UDGUy Ve G°
Uds UsdUea aU OmaUogedd dilveddp ) Uydilys @ddgey vd
6)dlioes eoUalUs e9U0 @&CMassalysU GiallDillhd. 3 U aehoal
Usaesoe Udd dUjeecoay UGaUd UgUed uwUs U dj3 UyeU
aUdUje eglialU dq UszsdUsa aU dU UasUs (Geceel 4.
1 G9oW<T,: hM=c,dT-T,)
1 G9WU=T,: h(T)=c,d..-T,)+ f dh,
1 0eW>T,: h(T)=cyqT,.- T,)+Dh +c, & - T,)
¢ alusU ;euyoosuq e 83 Ua 30 6j3disec’ @
g3y, G@bde GUds ~Uya Urxid Usg dUjyesay UllsaUs
hUs UGflﬁ;C&@?‘lﬁl&:Uo;Uessah G60d "Ujyoesce Ueadd Us
he ¥d GU3 UasUs ﬂgsedrg’ "8oai Uesyosbed.
¢ 1 Uypasd Ushd dUyecgoyj UllsUssgi Ui Jeagd Uce
eyUry 6 UasoaUoed GYO0dd. €6 eyUxy 6 UgUfR Udd
(mushyzonp o Us U Usee3asgUUUs GUs GceelU 24.

96



_ mushy

temperature

Zone

_lq“’

A

sofid

distance x from the surfac

™ T
0D

‘onD
T O
& o>
jORED)
DO o

®H>S
COD
o o
‘Do

NT

< P
oD
D
D ®

oT
D ™
D -
X @

d
9
U

Ud
hU
b Y
o9
e f

W °

(€]
29

DO oD O
X woT)S w
Y Y
D &
oD 0o

-~

.

sdealUgldd dUj; efhUqUL

UsoegU U°

o

43680 YU

© D » -o° 5
-]
88w3 ﬁS&gq
Iibmw.ﬂ% (] o B - AUU”U
O D=2 >o
OUd @lo ® o
‘© = ww © ' D O
VM oo ® - b
5@ o )

o liD) 9|q M TS o

UgUe dU
¢ dU

3h0qU0 |
"BUW Udglayzal) soe

"edeaUgtdd

0

d dieg
3
U
}
U
€
}
®
U

T O wmoS D15 O
DD v PO 0 o
DD w @ W wD ™
oD —n DD - O
D e PO DD @D
oS ‘T D M D ‘T’ S

97



Timian =61.6:°C

liquidus ]'n'ill._l

L = 190 kI/kg

(solid - hquid)

9 A%:U RUPSCGoad) Uds Ues(q

a3z Usa U g 5 o
LtishUdUUG Uy UGasdd
"Melting point, T, 599°C
"Melting range, (1) B7°C
"Solid-solid phase change temperature, 1), 439°C
*Salid-solid phase change range, {d7), 13.6°C
“Specific heat of Solid, C, (=<40°C) 2.0%) kg
"Specific heat of Liquid, Cy {(=60°C) 2.15k) k)
"Latent heat of melting, L 190 k] kg
Latent heat of solid-solid change, L, Jnklikg
"I'hermal canductivity of solid, &, 0.24W/m
"Thermal canductivity of liquid, &, 0.22W/m
“Density of solid, p; (at 15°C) 910kg/m
“Density of liquid, gy (at 70°C) 790 kg/m
“Kinematic viscosity, v 5.20 mm?

g6 '~ JhbadeU @@Mde’ewdifg’qq&syf]sgeg G0 eyoehs3U
aYysgaU 8'(3”;U0 3 U l{’sagdUa h rvd y3 U ’;f]”bvaq
bgsUoryoe GUe3s c¢uUsUi asee "@g VGGQ_SUUCIGOUUOS
9gaasli) ¥s FUds UsYeagld "~eg dUYWbedoesfgde iUs
Udd uUsUley ¥d QUdso'geghUQUlsJ sl‘.’JUU:gi Urs Ut ¢
gesaf “eg Uy UeysUs GUd GUUyUe sUUYOGUUGC o
U y3aU ot as3l}ae f]”:)aegvoﬁeg e U UgUf]e.:”leqg 'c
g3 UovolkyUUa»U;0 " h Rageigh Uy sde g eaecoaegUUUs ¢l
GU;Uauq;suLUhJeheseaeqﬁUcls Uy a Uxadd e€Ud aUe
Usg GUy L e0U0GEr ) e gergdap d q dyidgsU0dgglusPUUY
yscl};u&c[ Udd Uesdd a ag;aU;Geg’ Uyh ed €000
e U0UGey; ¥ dU;efhUdqUUd eU Ggasese GgaUovyoe Ugs
"Uyesesce Usg gasoesi "~e6g yceUs eild asLOUs. z9
%UY(]TUCIG”QVSU hUs d eUUUleB} Y duo;sf]uqqug 5a3UU
udd SUU’,UG”GV; Yd dU; epUqUU(d e U GdgsaUovoe 3 U
UovyosehUqUU Usg go) Bt :

Keqy,, (1) = keg )k, (36)

98



¢ 8o9o0e slaslis3Ued UovyosehUqUU 63 as0UUs

— Nu

k., = 37

= Nucond ( )
y egk,@f3Us yely Ui 8oocbedaffipe qgUUd "~ e8g & Ul
UgUe "e6g eUUUGy) UUUs BuUdseldo eim.acl @dsafpd abl
8 6563 Ue Raeighllg »=:h

Nu = [(Wd)“’ + (Nuconv)w]ms,

2

Nucond ,)n(dl /dm)’ (38)
&1 19
Nuconv =e—+——1
éNUdm Nudl g
GsU Ud U aegtd Usg "jebeaeeUUsd UaszUs U
Uy Utbeacyd:
1. UsPCM ige " Uy sliy) UUUs suUssa¥, UdaUube
GUsshelU3sU g eb¥Ydesldd Uxrs osliseUeUxs
g ¥Jygsdd ® g hygsdd. )
2. UPCMOU o¥YdU (YbDdJ3yas BWdoe @did)jd)J] 8" 8 g a9«
3389 dUjecgliglioaydPCMellagUqUU@Gs UBEgUJqUUJ
dUjeegoay UlaUd, Usa¥Y "~ Uayssegs uUsUGey UL
80ds goje GYOod. A3t aUds "~ Uysece f @
aoUebyY3UUUs d eyid Used BYUs 4digge ol
Gyadd.
4. d U atyUGd Udd GglasrRCegUsdpgydowbeadgily
)} didses @851 3UUd y3Us sGeuias3Ues Ggs3UU
5d dUjesgoaj UaU Ueg j UguaUei g eUU0UG)
GUOUdU; e
6. aUda “Uy a BCMieg UBaeyéeds a0 y3 0  0i )
dUjyeegoay Ulst s, d Geyidd Udd UsdUsa aUd
93 Uegesoe aUUY Ud UsYyalUsU Udd UeasaUoe.
7.6 Gg3U0UaU00Ued e0U0UUGe) Ydh, dPYBHNIqUUOUd J ¢
UsyvUUys0ed U syYysUsUd Udd eaYyesegalUd o
dU; e AUqQUU g easoasUUUs U Ud beedUsU
eyle INuseta§U (Gglosoe GgaUovyoe GU 6} sc
U slGyYsUsU
¢ Uszatrvdd Usyy;oU0sUd € @63 Ua 30 o903 UGdUa ¥
Ay 1 2
rﬂi:kgi;+23130<r<nﬂ>o (39)
Mt gure rpryg
Bs 639sUayd GgsdealUd dU UasUs:
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- kuT T- Tre

(SR ) o)
E-I:O,r:O
ur
. j;GeeY,t@@F@%ﬁeGUGGGYsU Udd eYyegaUd aU
"Uyesb¥Yaaes j UgauUh - 8 8UUUuy;eLd>q UdidyUg A Yq UU
8  ealU yeUs cUedahUUyd Useem U f Ud dUjesoay U
T=T" T =Tw =Tecum =T0<Tm’ (41)
O¢rcer,t=0
Bo UssliL GUsd UgUyd oslicisgs GU hRad Ud U,
qu UU;Ue@daMﬁu@ﬁpr@ug eUaﬁU&gyﬁ?U'¢GY3U§
aUe iad WdJUadoqB oL U dle aUjya "~ Uy UGasdd GU
26.
at '32’ "‘ ' 7l
| TR T
=
b
INERE
N
Tp=439 \' L J L= 190 kdikg
-
: 1 A . 1
- L-\‘_ﬂkJ«'gg _/' 5 —— -
| 7(/ l ‘3, -~ Tm=599
—— o §|3A5| : *g i
AR 7 e 1 i

KoohaU 26: FTUdUjedopPdddd&dgald

. Bs leyliUsdg UsdUs aUd ¢ oaUs dUjecay Ullalg
GUa3 63 UU»sUceleUB UWomesrs :
i H=CJTTe¢T,, (42)
i H=C,T+, o (r-T, )T, <T<T (43)
) ps (81 +a2) p-a /)t T p-y p+a,
i. H=CJT+L,T,, ¢TC¢T . (44)
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—(T T, )T_el<T<Tm+% (45)

iv. H=CT+ .
" (e +e,)

V. H=C,T+L,+LT2T,. (46)

¢ dUjesoe KpvyomdehddilUs U Usd Ushasgd

k=k,T¢T, (st ey (47)
&k, - k. @ . .

k =k, + *qT-T )T . <T<T . |\di eYnie 48

s %DT)mg m-el) m-e meq( W ﬂ ( )

k=k,T2 T, (u ) (49)

_BU1 heeosUd UlpylBYd odW&Ii sUds ~gas3hUqUU,
UsUlGey UUsayd Useyd 25U Uds goje aUs quvl‘JUU:
) ¢ UsyjoUsU "eg U sddeUi UBCWe "Gy Umos s Ue g 3
Usail] UGUUa vd Uszed:

TP- al Tp+a2 Tp+e2 T
E= ﬁ’SCdeT+ n’SCdeT+rSLp+ ﬁfle,dT+/‘|L+ ﬁ’,CpldT (50)
To To-a1 To-a Tmte2
¢ "0y U ¥ys3x Usadrlids Usas dadddyg Fi Brld

"3 UoeUUe 896i30U0s G0 GgFgpoalayoscydagiedlh @B
(DN),=00 U®T),=0, oaUs "ot UUs:

T, T¢

E = fy.C,dT+r L, +7 L+ fy,C,dT (51)
TO Tm
¢ GgsUaoaUoeQdU)klpld Wiy J UgtUsi, iuUdealle
eU0d Useg sUGUesi 3Ujyei, oaUs Udd aerga»Ug’ ‘
Usyj oUsUd. ¢ e0U0U0UGe} Y dUyehlUdurgst f e ] 8
QC:@ (52)
R, +R + R
vy eRpd dUjesoe UsUeCM(ld d Yeagd glddigo)ed GYUd
U ' h Ue ) hsRgdUYPOs BEsldayY) BUas Usgd cdfsagd
UsUaGUUGd oahoy UGgsUovyoed GUds URriffU; see
dﬁ;ssae UsUalGUUGd ahovy Uovoed GUs “~Yeaed Us:

Bs Ussiu2Ueyfi®39sU U’sag”dvelrs Uy sdedqUsay
GoUGeyyd oaUs y¥3U Gi GUdeU GUUdUyei ~oayoeUUs
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(a) Isothermal phase change
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Fibre cement 6 mm
| {

VIP 17 mm )

\ PCM panel 25 mm (
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a) sz Usadssee "~ Uy UGasd:

C, e (T) = - 2388267515+ 2523488721 - 1066214197  +

2251889627 ° - 0.237754405T7* +0.00100391728T° (12)
U50°C ¢ T ¢545°C

C,er (T) = 4748154706- 174433032T +160210605T >

§ (13)
U545°C <T 4 85.1°C

C,r (T) = 4286517876- 1540860663 +138480396T *

y (14)
551°C <3 $538.7°C

Coenr (T) = 6132000901~ 4067149669 +1011420754 * -

1117652297 ° + 0.0463047307T* (15)
U55.°C <T% 58°C

b) 0 9 URTAG

C,er (T) = 4444711352 1705210626 +25.8065899T 2 -

1.91246216T° +0.0691048062T * - 0.000966742892T°  (16)
U15°C ¢ T ¢4956°C

C, e (T) =552908631% 5654394794 +14.50378915

y (17)
U195°C <T ¢ 205°C
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C,r (T) =3780001949 3428478233 +7.797040983
20.5C <3 6 22°C

C, e (T)=3735906512 5369879458 + 2898735267 2 -

0.695977241T° + 0.00627043228T *
U22°C <T ¢R&C

c) 0 s URTU®

Coer (T) =-3295000062+ 1063162953 - 13.35423683 * +

0.822348075T ° - 0.0248867136T * +0.000297238822T °

U22°C ¢ T ¢R%C

C,er (T) = 9542790195 774750327T +157403148T°
U25°C <T ¢2®8°C

C,er (T) = 416117679- 3023692869 +54.96396748 >
26.8C <3 6275°C

Coenr (T) = 3115544075 3820483549 +1757678837T° -

3.59480608T° + 0.0275723638T *
U27.5C<Tx81°C

d) 0 s URTSSs

Coer (T) =-7915947437+ 794172049 - 3183473369 % +

63.7355295T % - 0.6373319868* +0.00254657335T °
U53’C ¢ T ¢5&3°C

C,er (T) = 202700389- 7165082407 + 6332577145
U56.3°C <T4 57.6°C

C,er (T) =1571056193- 5360640404 + 4573510257 2
57.6C <3 6385°C

Cpenr (T) =7193661788- 4591434449 +1099127713 ? -

11.695592@T 3 +0.0466738041T *
US8.5C<T& 62°C

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)
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e) U s USPd5A8

C,er (T) = - 58227083+155996087F - 166178906 * +

8.80617258T° - 0.2322802438* +0.00244187714T° (28)
U22°C ¢ T ¢2a8°C

C, e (T) = 3064384674 258449577T +54.51400097 2

y (29)
U23.8C<T® 845°C

C,er (T) = 2456776607- 177.5933256 +3.228251256 2

. (30)
245C <7 627.2°C

Coen (T) =-3900417315+ 5530906948 - 28.6444505T° +

0.646831082T ° - 0.00539681731T * (31)
U27.2C<T#82°C
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a3z UaUd 1: tushU4qUUOg U
Hkd/kg) | T.(c) | T(c) | clkdkgX) | c, (kIkgk)

Gr. 136.5 50 58 2.7 4.4
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Hkakg) | T.(c) | T(c) |cukdkad) | c,(kikgk)

RT20 132.1 15 26 1.9 2.5
RT27 167.4 22 31 2.0 2.3
RT58 166.1 53 62 1.9 2.6
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Hkd/kg) | T.(c) | T(C) | c.lkIkaX) | c,(kykgtk)

SP25A8 141.5 22 32 2.6 2.7
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T 0e) | el Jrkeee) | T, ) tmin) | T(°c)
63,0 4400 61,6 0 63,0
61,6 4400 60,3 10 61,6
60,3 4400 58,9 20 60,3
58,9 4400 57,5 30 58,9
57,5 21366 57,3 40 57,5
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56,7 21186 56,4 70 56,7
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51,5 20076 51,2 260 51,2
51,2 20012 50,9 270 50,9
50,9 19948 50,6 280 50,6
50,6 19885 50,3 290 50,3
50,3 19820 50,0 300 50,0
50,0 2700 47,7 310 47,7
47,7 2700 45,5 320 45,5
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T, (c) |, Jarkedc) T,.l°C) t(min) T(°C)
63,0 4400 61,6 0 63,0
61,6 4400 60,2 10 61,6
60,2 4400 58,9 20 60,2
58,9 4400 57,5 30 58,9
57,5 4400 56,1 40 57,5
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49,3 20285 49,0 310 49,3
49,0 6876 48,1 320 49,0
48,1 2754 45,9 330 48,1
45,9 2700 43,7 340 45,9
350 43,7
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