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º £

� ��öBº &;Ï Æ�&Ë�Ê�ö 'Ï~V *~� Æ�»�Ò� CH3COONa · 3H2O¢ "Æ�Ò� ÒÏ~�, CMC-

Na(carboxymethyl cellulose-Na)f ��>W �ª¶(super-absorbent polymer)¢ Ã6B� ÒÏ� �òö &�, �� &æ b

î
ö &� �� ËKj �Ò~&�, n;'� �&Ë ßWj �� �òö &� ËV Ò�� 
þj >¯~&
. 6� FVb

PCM(phase change material)b�º stearic acidö &� �&Ë ßWj �Ò~&
. CH3COONa · 3H2O~ ãÖ ��B�

Na4P2O7 · 10H2O, Ã6B� SAPf CMC-Na¢ ÒÏ� ãÖ "ï' 5 çªÒ ^B¢ �Ö� > ®îæò, 200²~ ËV W

Ë 
þ êöº "ï' 5 çªÒ *ç� ¾æÒ
. FVb PCMf �ëÏ" �£Ï stearic acidö &� 15 Ò�� 
þj

>¯~&b�, �ëÏ �òö &� 300 Ò�� ÿn~ �&Ë ßWj �Ò� Ö", n;'� �&Ë ßWj �&
.

Abstract − The heat storage and release characteristics of CH3COONa · 3H2O as the main PCM(Phase Change Material) and

CMC-Na, SAP(super-absorbent polymer) as the thickener were investigated to apply them to the house heating system. Several

materials were added as the nucleating agent. The samples showing the adequate heat storage characteristics were further tested

in the long-term cycle of heat storage and release. As an organic phase change material, stearic acid was also investigated. It was

found that the phase separation and supercooling problems of the CH3COONa · 3H2O were solved by adding Na4P2O7 · 10H2O

as the nucleating agent and SAP, CMC-Na as the thickener. However, supercooling and phase separation problems appeared

after the 200th thermal cycle. Commercial-grade and extra pure-grade stearic acids were investigated as the organic PCM during

15 thermal cycle. Commercial-grade stearic acid showed relatively stable heat storage characteristics during 300 cycling test. 

Key words: Heat Storage, Phase Change Material, CH3COONa · 3H2O, Stearic Acid 

1. B �

ÖÒ ¾¢º �" �êÖëÒ²�~ *~ö V� ãB Ò²' æz�

ö.æ>º& �² Ã&~� ®b�, ö.æ ²j~ �* 5 Ë²' ®

¢~¢ �Ö~V *� ö.æ &Ëö &� ��& &v>� ®
. �¢

�Ö~V *� �� &æ O» 7ö bî~ ç(phase)� æ~² F r,

¯ Æ�j �Ï� ö.æ &Ë O»� �*¦b 5 �*Z²� � ö.

æ~ &ËÏï� 
B �" ôf ��& ê¯>� ®
[1-6]. ��� Æ

� &Ë O»f ÒÏ>º Æ�Ò~ ç*�& �~ ¢;� NêöB »

� 5 O�j ~æ� �¢� ö.æ¢ ²>� > ®
º Ë6� ®
.

0-120oC '�~ Nêº*öB Ï[6j <º PCM(Phase Change Material)

b�º ¸f Æ�ïj <º >ôf FV 5 ZVb� �Ò~æò, �&

Ë bî� ÒÏ>V *�Bº '.� ���', >w ³ê�', �Ò�

z�' ßWj &æ� ®Ú¢ò �
[6].

ZV" >zb PCM 7 CH3COONa · 3H2Oº &;Ï ÂO �Ê�ö

'�� ç*� Nêf ç&'b� ¸f �&Ë &ê¢ &æ� ®æò �

'� "ï' 5 çªÒ *ç�¢º � ̂ B6j &æ� ®Ú �¢ �Ö~

�¶ ~º ��& ô� ��Ú  ̂z
[7, 9-10]. ��� CH3COONa · 3H2O

PCMj n;z �ÊV *� ôf O»� ��>� ®b¾ � 7öB Î
†To whom correspondence should be addressed.
 E-mail: ywrhee@cuvic.cnu.ac.kr
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&B¢ ÒÏ~� PCM~ 6ê¢ Ã&�Êº Ã6»� çªÒ *çj

Oæ~º &Ë Î"'� O»b� rJ^ ®b�, PCMö '.� Ã6

B& Î&>îj r, Z>"f Ï[� Ú¦ö �¢~² ªÖ>� �©

f b" �R z ôf 7/V²¢ &æ² >Ú "~ Ò>z& Ã&>²

B
. 6� �º Ï[�~ "ï'j Oæ~V *� ®ÏW ��B~ ª

Öê êf "² B
[9-11]. Ç" F[10] �Ò� F �[11]~ ��ö ~

~� �>z ZV"" CH3COONa · 3H2O _f Na2S2O3 · 5H2O~ ç

ªÒ *çj BÚ~º� &Ë Î"'� Ã6B� ��>W �ª¶(super-

absorbent polymer)f CMC(carboxymethyl cellulose)& Bn>îb�, �

�[12]~ ��ö ~~� 3wt%~ CMC¢ Î&~&j r CH3COONa·3H2O

~ çªÒ *çj �Ö� > ®î
. 6� ZV" >zb~ ç*��ö

B�~º �'� "ï' *çf Ö; ;W� Ö;� ��j ~º ��

B(nucleator)~ ÒÏj Û� Î"'b� "ï' Nê¢ *¢ > ®
.

CH3COONa · 3H2O~ "ï' *çj Î"'b� BÚ� > ®º ��B

�º K2SO4[8, 11], Na4P2O7 · 10H2O[10, 12] �~ bî
� Bn>î
.

ZV" >zb"º �Ò �'� "ï' 5 çªÒ *çj ��æ pº


º Ë6[6, 13]� ®º FVb PCMb�º SA(stearic acid), acetamide,

capric, lauric �~ æOÖ(fatty acid)� Bn>� ®
[14-16].

V¢B � ��öBº &N »� bî�B '.� Nêº*¢ <º

ZV >zb PCM 7 CH3COONa · 3H2O¢ �Ï~� �� «~~ Î

&B 'Ëj �Ò� ê, n;'� �&Ë ßWj �� �ò¢ F;~�

ËV'� »� ßWj �Ò~&
. �Ò� çªÒ *ç �~ ^B6�

ìº FVb PCM 7 ç*� Nêf ãBW �öB &;Ï ÂO �Ê�

ö FÒ� stearic acidö &� �&Ë ßWj �Ò~� CH3COONa · 3H2O-

based PCM"~ jv ��¢ >¯~&
.

2. 
 þ

2-1. 
þË~

Æ� »�Òf �� &æ «~~ Î&B¢ �¢� ª�� b�~V

*� �ò~ b� 5 B� Ë~¢ Fig. 1ö ¾æÚî
. Fig. 1öB 1~

&� ÏVº çã 95 mm, ̧ � 150 mm�� �ò~ &�j *� heating

band¢ 6j ÏV *Ú& ��² &�>ê� ~&�, " Æ�Òf Î&

B~ b�j �¢~² ~V *� v>V¢ J~~&
.

F;B FVb PCM" Î&B¢ 'V �Ò� >zbê PCM~ V.

'� �&Ë ßWj �Ò~V *� Nêæz G; Ë~¢ Fig. 2ö ¾æ

Úî
. 1~ &�/ï' ÏVº ïÿ �N B~ >�(Model: RBC-20)¢

�«~� 
þ Ï'ö �ê� Ë~¢ Bï� ©�
. 6� Ú¦~ Nê

¢ �¢~² Fæ~V *� FÚ~ B~ ³ê¢ 25l/minb� �;~&
.

4~ �*3f ÏV Úö J~B �þ& 5 FÚ~ Nê æz¢ G;~

� 6~ temperature read-out box¢ Û� ��Vö V�, &ËB
. �*

� FÚº �v~VöB çN~ ï'>ö ~� ï'>ê� ~&
.

Fig. 3f Æ� »�Ò~ ËV WËj �þ~V *� Ë~~ BÛê¢

¾æÞ ©b�, 2~ ï'Vf 3~ &�V¢ Û� �*� FÚ~ Nê¢

�.~&
. P.C. &(7) Úö Æ�Ò 5 �*� FÚ~ Nê æzº �

*3j Û� G;~&
. 
þö ÒÏB ' �ò~ Ï[6 5 Æ�ïf

TA-instrumentÒ~ DSC(Model:DSC-2010)¢ ÒÏ~� G;~&
.

2-2. 
þO»

Ï[6 100oC �~~ &;Ï ÂO �Ê�ö '�� Ï[Nê¢ <º

ZV" >zb~ PCM 7 CH3COONa · 3H2O¢ " Æ�Ò� F;~&

�, �Vö Î&>º ��Bf Ã6B~ «~ 5 �Wf Table 1ö ¾æ

Úî
.

�ò~ B� � b& ' Wªjö V¢ &çbî� " Æ�Òf Î&

B¢ ;{� Z²� Df 
r Fig. 1öB 1~ &� ÏVö I� >zb

~ ãÖöº 70oC, FVb~ ãÖöº 90oCöB £ 2�*;ê &�~

� �ò¢ Ï[�Î
. �ò& j*® �f ê v>V¢ 400-500 rpmb

� 30ª* ·ÿ�B �ò& j*® b�>ê� �
. �-² B�B Ï

[ç�~ PCMj Ú¦çã 30 mm, ̂ � 150 mm~ P.C.(polycarbonate)

�þ&ö 100 mm ̧ �� �º
.

�-² B�B �ò¢ Fig. 2ö ¾æÞ 1~ &�/ï' ÏV Ú¦ö J

~B Ï¶ ;�~ æö I� &� 5 ï'j Û� HTF(Heat Transfer

Fluid)~ Nê(�ò Ï[Nê~ ±20oC�ç)¢ æz�B �ò~ Nêæ

z, çªÒ *ç, ¦bæz �j &V~� ' �ò~ V.'� �&Ë

Fig. 1. Schematic diagram of PCM mixing and preparation apparatus.
1. Heating vessel 4. Thermocouple
2. Heating band 5. Temperature controller
3. Stirrer

Fig. 2. Temperature change test unit for PCMs.
1. Heating/Cooling vessel 4. Thermocouple
2. Heat exchanger 5. Glass tube
3. 3-way valve 6. Temperature read-out box 

Fig. 3. Temperature change test unit for PCMs(long term test unit).
1. Control panel 5. Flowmeter
2. Cold water tank 6. Heating/Cooling vessel
3. Hot water tank 7. P.C. tube 
4. Pump 8. Personal computer
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ßWj 2k�
. �-² 
þB �ò 7 WË� n;'b� ¾æÂ �

òö &� Fig. 3~ ËV WË�þ Ë~¢ Û� ËV WËj �þ~²

>º� 6ö ��B &�/ï' ÏVº 2f 3~ �N��¦V '' Ôf

Nê~ �*� FÚf ¸f Nê~ �*� FÚ¢ �/Aj �ò~ N

ê¢ æz�Î
. �VB �*� FÚ�º Ã~>& ÒÏ>î
. &�

5 ï'� �Â ê ' �òö &� çªÒ, "ï' ;ê, ¦b æz �

j G;~� DSC¢ ÒÏ� Ï[6" Æ�ïj G;~&
.

3. Ö" 5 �V

3-1. CH3COONa · 3H2O-based PCMö &� Î&B~ 'Ë

CH3COONa · 3H2O~ "ï' *ç BÚ¢ *� ��� �� &æ &

ç bîö &� �� VËö &� 
þj ~&
. Table 2ö ��B &

çbî
" &çbî
ö &� Ï[6 5 Æ�ïj ¾æÚî
. Na4P2O7 ·

10H2O(Sodium Pyrophosphate Decahydrate)f K2SO4º ^ò�Ò¢ Û

� ��VË ��j �
� rJ^ ®
[8, 10-12]. MgCl2 · 6H2Of Mg

(NO3)2 · 6H2Oº Æ� »� bî 7öB CH3COONa · 3H2O�
 Ï[

6� ¸f bî
�
. �Ò� � �~ bî
f Naê >zb 7 ç&

'b� ëW� '� n;W� ̧ b� CH3COONa · 3H2O�
 Ï[6�

¸f bîj F;� ©�
. Ã6B�º CMC-Naf ��>W �ª¶

(SAP: Super-Absorbent Polymer)¢ ÒÏ~&
.

Fig. 4~ (a)º Ã6B� ÒÏB SAP~ WËj �þ� �V *� SAP

¢ Ã6B� ÒÏ~� B�� NP-1~ &� 5 ï' 
þÖ"¢ ¾æÞ

©��, Fig. 4(b)º Ã6B� CMC-Na¢ ÒÏ� NP-S~ 10 Ò�� 


þÖ"�
.

SAPf CMC-Na¢ Ã6B� ÒÏ� �òö &� 10 Ò��~ &�

5 ï' 
þÖ" �òº n;'� � &Ë" OÂ �Fj ¾æÚ� ®

b�, 
þ� ê¯>º ÿn çªÒ *çê &V>æ p~
. V¢B

SAPf CMC-Naº CH3COONa · 3H2O-based PCM~ çªÒ *çj B

Ú~V *� '.� Ã6B� 6�B
.

' �òö &� 10 Ò��~ &� 5 ï' 
þj 
�~º ÿn ¾

æÂ "ï' Nê¢ ;Ò~� Table 3ö ¾æÚî
.

5 wt%~ K2SO4¢ ��B� ÒÏ~� 3 wt%~ SAP¢ Ã6B� ÒÏ

~� B�� NP-3~ ãÖ, Ñ ®� Ò��¦V "ï' *ç� BÚ>

æ p~b� 5 Ò�� �êö � OÂ� ¢Ú¾æ pj �ò~ Æ� &

Ë WË� j*® ç
>î
. MgCl2 · 6H2O¢ ��B� ÒÏ� NP-4º

5 Ò�� �ê 25oC �ç~ "ï' Nê¢ ���, 10 Ò�� �êöº

*& � OÂ� ¢Ú¾æ p~
. ¯, 5 Ò�� �êö �ò& Æ� &

Ë ËK� 6²>Ú 10 Ò�� �êöº � OÂ �*� *& ¾æ¾æ

p~
. NP-5, NP-8~ �òº '' Mg(NO3)2 · 6H2Of Na2MoO4 · 2H2O¢

��B� ÒÏ� �ò�B, Ñ ®� Ò��öB¦V &Ë>î~ Æ�~

Table 1. Composition of CH3COONa · 3H2O-based PCMs

Sample
Nucleating agent Thickener

Material Content(wt%) Material Content(wt%)

NP-S Na4P2O7 · 10H2O 5 CMC-Na 3
NP-1 Na4P2O7 · 10H2O 5 SAP 3
NP-2 Na4P2O7 · 10H2O 5 SAP 5
NP-3 K2SO4 5 SAP 3
NP-4 MgCl2 · 6H2O 5 SAP 3
NP-5 Mg(NO3)2 · 6H2O 5 SAP 3
NP-6 C5H10NNaS2 · 3H2O 5 SAP 3
NP-7 NaClO4 · H2O 5 SAP 3
NP-8 Na2MoO4 · 2H2O 5 SAP 3

Table 2. Properties of nucleating agent candidates

Nucleating materials Melting point(oC) Heat of fusion(J/g)

Na4P2O7 · 10H2O 176.9 145.6
K2SO4 1067 -
MgCl2 · 6H2O 114.7 166.3
Mg(NO3)2 · 6H2O 189.2 115.7
C5H10NNaS2 · 3H2O 191.0 295.2
NaClO4 · H2O 128.6 1161.47
Na2MoO4 · 2H2O 118.2 388.0

Fig. 4. Temperature change of the samples(1st-10th thermal cycle).

Table 3. Supercooling temperature of candidate for nucleating agent 

Sample Nucleating agent
Supercooling(oC)

After 5 cycle After 10 cycle

NP-S Na4P2O7 · 10H2O 0.5-1.5 0.5-1.5
NP-1 Na4P2O7 · 10H2O 1 1.7
NP-2 Na4P2O7 · 10H2O 1 1-1.5
NP-3 K2SO4 no solidification -
NP-4 MgCl2 · 6H2O 27-28 no solidification
NP-5 Mg(NO3)2 · 6H2O no solidification no solidification
NP-6 C5H10NNaS2 · 3H2O 2-3 no solidification
NP-7 NaClO4 · H2O 32-33 25-26
NP-8 Na2MoO4 · 2H2O no solidification no solidification
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OÂ� *& ¾æ¾æ p�, 10 Ò��ræ "ï' ç�& ê³ Fæ>

î
. 5 wt%~ C5H10NNaS2 · 3H2O¢ ��B� ÒÏ� NP-6f 5 Ò�

�ræº "ï' *ç� BÚ>º ©¾" ��æò, 5 Ò�� �ê *

& "ï' *çj BÚ� > ìî
. 6� C5H10NNaS2 · 3H2Oº ¶�

'� êî¢ &æ� ®b�, CH3COONa · 3H2O 5 SAPf >w~� �

ò¢ �¦ïb� æî�V
. Table 3ö ¾æÞ NP-7~ ãÖ, &� 5

ï' Ò��~ >�ö V¢ NaClO4 · H2O ¶�� Z>b� ª�>Ú

20oC �ç~ ®��� "ï' *ç� ¾æÒ
.

3-2. CH3COONa · 3H2O-based PCM~ ËV WË�þ

�V WË 
þ Ë~(Fig. 2)¢ &æ� V. 
þj >¯� ê, &Ë

Ö>� WËj �� NP-S, NP-1, NP-2ö &� ËV WËj �þ~&b

�, ' �ò~ �Wf Table 1ö ¾æÚî
.

NP-Sº 5 wt%~ Na4P2O7 · 10H2O¢ ��B� ÒÏ~&�, 3 wt%~

CMC-Na¢ Ã6B� ÒÏ~&
. Fig. 5º 400 Ò�� ÿn~ Ï[ 5

�z Nê~ æz¢ ¾æÞ ©�
. �âöB r > ®�� �ò~ �

&Ëf 56.5oC ¦"öB ¢Ú¾�, &ËB �ö.æ~ OÂf £ 55oC

¦"öB ¢ÚÂ
. CH3COONa · 3H2O~ Ï[6f £ 58oC�æò

Na4P2O7 · 10H2O, CMC-Na � Î&B~ 'Ëb� " Æ�Ò~ Ï[6

;~& ¢Ú¾B 56-57oC ¦"öB �ò~ Ï[� ¢Ú¾� ®
.

NP-S �ò~ ãÖ 200 Ò��~ 
þ� ê¯>º ÿn n;'� �

&Ë ßWj �&
. ��¾ 200 Ò��j >Ú&�B £*~ "ï'

*ç� ¾æ¾V �·�
. �r "ï'~ ;êº £ 2-3oC ;ê��,

£ 2-5 Ò�� *Ïb� "ï' *ç� &V>î
. �-² *ö'b�

¾æ¾~ "ï' *çf £ 250 Ò��j æ¾�B¦V � ;ê& 5 oC

�çb� 
æ² >�, B� Å>ê Ã&~² B
. �Ò� PCM~ W

Ë&~& ¢Ú¾² >Ú Ò�� .Vf jv� r � &Ë" OÂ� ¢

Ú¾º �*ê 
jæ² B
. ��� "ï' *çf 265®� Ò��

¦"öB¦V "ï' Nê& 66 Ã&~� � ;ê& z ��ê
. Fig. 6

f NP-S~ "ï' *ç� ��æV �·� 251 Ò��¦V 300 Ò�

�ræ �ò~ Nêæz 7 &�'� ©j ¾æÞ ©�
. 300 Ò��

�ê �ò~ "ï' Nêº z× 
æ² >�, Fig. 5ö ¾æÞ 400 Ò

�� ÿn~ � &Ë" OÂNê~ æz¢ ÚÚ�� £ 250 Ò�� �

ê¦Vº �ò~ �&Ë Nê& � OÂNê�
 £* ¸² ¾æÂ
. 

��B� Na4P2O7 · 10H2O¢ ÒÏ~� Ã6B� SAP¢ ÒÏ� NP-1f

V.
þÿn n;'� � &Ë" OÂ�Fj ¾æÚî�, çªÒ *ç

� B�>æ pj Æ� &ËÒ�B &ËWj �&
. Fig. 7ö ¾æÞ

200 Ò�� ÿn~ � &Ë" OÂ�F æz¢ ÚÚ�� NP-SöBº

Æ�Ò~ WË&~f �þ £ 250 Ò�� �êö &V>~ Ï[ Nê

f �z Nê~ �**ç� £ 110 Ò�� �êöB &VB
. 6� £

200 Ò�� �êöº �ò~ çªÒ *ç� �ò *Ú'b� ê¯>Ú

�ò ¶Ú& Z>"" b [b� j*® ªÒ>îrj r > ®î
. �


þÖ"�¦V SAPº �V'b�º CH3COONa · 3H2O~ çªÒ *

çj Oæ� > ®æò £ 70²~ &� 5 ï' �êöº � WË� Î

ÚæV �·�
. V¢B 3 wt% SAP~ Î&º CH3COONa·3H2O-based

PCM~ çªÒ *çj BÚ~Vö '.~æ á� Ã6Bf Ã6B~

�ï�
.

NP-1" ?f Wª~ ��B¢ ÒÏ~� Ã6B~ �ïj 5 wt%� Ã

&�Î NP-2ê V.
þ ÿnö ±f �&Ë ßWj &æº ©b� �

Ò>î
. V¢B NP-2¢ ÒÏ� ËV WË�þ� 
�>îb�, � Ö

"º Fig. 8ö ;Ò~� ¾æÚî
. NP-2~ ãÖöê £ 100®� Ò�

�¦V £*~ "ï' *ç� ¾æ¾V �·~&�, 100®� Ò�� �

ê¦V çªÒ *ç� ¾æ¾� �þ& ç¦~ ³ê& £* cÚæº

©� &V>� 200² �êöº � ;ê& ��æº ©j &V� > ®

î
. V¢B �ò~ çªÒ *ç" "ï' *ç� ê¯>� ®rj r

> ®î
.

3-3. Stearic acid~ �&Ë ßW


·� FVb PCM 7 � 
þöBº &;Ï ÂO �Ê�ö '��

Ï[6j <º stearic acid(�£Ï, �ëÏ)¢ Æ�Ò� F;~� V.

Fig. 5. Heat storage and release temperature change of NP-S during 400
thermal cycling test. Fig. 6. Temperature change of NP-S at 200, 251, 270 and 300th thermal

cycle.

Fig. 7. Heat storage and release temperature change of NP-1 during 200
thermal cycling test.
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WË�þj Û� �&Ë ßWj �Ò~&
.

�ëÏ stearic acidö &� DSC ªC Ö" Ï[6f 57oC��, CH3COONa·

3H2O-based PCMö j� Ôf 206 J/g~ Æ�ïj <º
. � �òö

&� &� 5 ï' 
þÖ"¢ Fig. 9(a)ö ¾æÚîb�, �*� FÚ~

Nêº 30-80oC~ Nê º*öB �·~&
. 
þÖ"öB " > ®

� 15 Ò�� ÿn � »�WË~ &~º ìrj r > ®
. 
þÖ"

�ò~ »� ";� ¢;� Nê º*öB ç*� Nê¢ ��� Ï[

B
. O� ";öBº CH3COONa · 3H2O-based PCMöB � ^B6

b� æ'>� ®º "ï' *ç� ¾æ¾æ p� ç*�& 54oC "¾

öB ¢;~² ¢Ú¾² B
. 10²~ &� 5 ï' 
þ ê G;� Æ

�ïf 208 J/gb� .V Æ�ï" �~ ÿ¢� 8j ���, 15 Ò��

ê~ �ò �� 207 J/gj �� 15 Ò�� ÿn »� WË~ &~º ¢

Ú¾æ p~rj r > ®
. 15 Ò�� ÿn~ Æ�ïf .V~ 8"

jv®j r 1% �ò~ æz¢ ���, �º DSC ªC~ JN º*ö

��>º 8�Vê ~
. 10 Ò�� ê G;� Ï[6f .V~ Ï[6

" ÿ¢� 57oC� ¾æÒb�, 15 Ò��~ »� êöº 56oC� ¾æ

Ò
. 6� 15 Ò�� êö G;� �ò~ ¦bæzê �~ ¢Ú¾æ p

~
. V¢B 15²~ »� 5 O�"; ÿn �ëÏ stearic acid~ »� W

Ëf &~>æ p~rj r > ®
.

�£Ï stearic acidº 70oC~ Ï[ Nê¢ ���, 260 J/g~ Æ�ï

j &æ� ®�, �º �ëÏ stearic acid�
 ®Bb~ �ï� 'Ú ¸

f Ï[6" Æ�ïj <º
. �*� FÚ~ Nê¢ 30-90oC~ Nê

º*öB æz�B &� >¯� �£Ï stearic acid~ &� 5 ï' 


þÖ"¢ Fig. 9(b)ö ¾æÚî
. �ëÏ stearic acidf îR&æ� 15

² Ò�� ÿn ¢;� Nêº*öB n;'b� »� 5 O� ";�

¢ÚÎj {�� > ®î
.

Fig. 10f �ëÏ stearic acidö &� ËV Ò�� 
þÖ"¢ ¾æÞ

©�
. 300²~ &� 5 ï' 
þ ÿn çªÒ _f "ï' *ç�

B�~æ p~b�, 6� ¦bæz¢ &V� Ö" 5% �ò~ æz¢ �

&
.

�çöB ÚÚ� :f ?� CH3COONa · 3H2O-based PCM" stearic

acidö &� �&Ë ßWj jv~� ÚÚ�~
. CH3COONa · 3H2O~

"ï' *çj BÚ~V *� ­ &æ bîö &� �� ËK� rÊÞ

>îb�, ��B�B Na4P2O7 · 10H2O¢ ÒÏ� ãÖ, �V'� WË

öB ��VËj Ïª® >¯� > ®æò, 300² �ç~ ËV'� � &

Ëö ®Ú CH3COONa · 3H2O~ "ï' *çj BÚ� > ìî
. ~æò

FVb PCMb�B ÒÏB stearic acidº j� Æ�ï� CH3COONa · 3H2O

�
 Ôf �6j &æ� ®æò, 300²~ »� ";öB "ï' 5 ç

ªÒ *ç �j ��æ p� n;'� �&Ë ßWj �&
.

4. Ö �

� ��öB >zbê PCMb� CH3COONa · 3H2O-based PCM"

FVb PCMb�Bº stearic acidö &� V.WË 
þ" ËV Ò��


þj Û� 
r" ?f Ö�j áî
.

Fig. 8. Heat storage and release temperature change of NP-2 during 200
thermal cycling test.

Fig. 9. Temperature change of (a) commercial-grade and (b) pure stearic
acid.

Fig. 10. Temperature change of commercial stearic acid at 50, 100, 200
and 300th thermal cycle.



782 ÇJSÁ;"jÁ�ÎÇÁ�'ÖÁJ�~

z��� B39² B6̂ 2001j 12ú

(1) î�Ú ��B¢ dV *� CH3COONa · 3H2Of Ö; ��& j

Ý~�B Ï[6� ¸f bî
" FÒ� ��~ >z"��B Æ�Ò

ò�B ��>� ®º bî
� �þ>îb¾ Na4P2O7 · 10H2O& "ï

' *çj BÚ~º� &Ë Î"'� bî�
. 6� SAP(��>W �

ª¶)º V. WË�þj Û� CMC-Naf îR&æ� CH3COONa ·3H2O-

based PCM~ çªÒ *çj BÚ� > ®
.

(2) ËV WË �þöB NP-S, NP-1 �Ò� NP-2~ �&Ë ßW� �

þ>î
. NP-Sº £ 250 Ò��ræº n;'� � &Ë" OÂj ¾

æîæò � �ê � &Ë WË� 6²>V �·~&b�, NP-1" NP-

2º '' 70, 100®� Ò�� ¦"öB¦V "ï' *ç" çªÒ *ç

� �·>î
. ËV WË �þöB &V>º ��� *ç
f Î&B

Ã6B& Ò��~ >�ö V¢ WËj ©V r^�¢ 6�>�, "ï

'" çªÒ *ç� ëã'b� ¾æ¾æ p� ç^ �&>Ú B��

j r > ®
.

(3) CH3COONa · 3H2O-based PCM" jv&çb� FVb PCM 7

�ëÏ, �£Ï stearic acidö &� V. WË �þj ~&
. �£Ï stearic

acidº 15 Ò�� 
þÿn 70oCöB ¢;� ç*�& &V>îb�,

�ëÏ stearic acid 6� 54oC ¦"~ NêöB ¢;~² Ï[>� Æ

�ï~ æz& �~ ìº � n;'� � &Ë WËj �&
.

(4) �ëÏ stearic acidö &� ËV WË �þ Ö", 300²~ »� 5

O� ";ÿn 56-57oC~ NêöB ¢;� »� 5 O� ßWj �&
.

6 Ò

� ��º "�VF¦ æöb� >¯~º 76�&��BBÒë(N


&Ê&6VF��)~ ¢~b� >¯>îVö �ö 6Ò~ aj ��î
.
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