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B3 JERICEWEEE AT 500 BRI
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IELIERM  Technology classification of heat storage materials
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WEGEEMIZDONT, PIFIZE 5D LEFL < 3
5,

Fig. 12T & 512, TRTOWEIR. FEH» 5%
TRANDOIREZALORE (R (2SR S Bk ()
B L TR S [ERANOIRTE AL OB (FE 5 1)
IZIEICEE 2 5 (kB . SAafIcE . K
130 CTRIZZE DA, 0°CTOREKDIRIEZLEIZ &
OB A (EEHEY M2 5> Tns, ZOIREE
ZAt (HERFE) ISHBOWTIAD T2EBEBETH D |

=9
5
=
Heat absorption
. —_—
Heating
| < | Cooling
| Heat dissipation |
| |
Solid : Solid/liquid : Liquid

Heat

B Temperature adjustment mechanism
caused by phase change behavior

Category Characteristics Materials
Sensible Uses specific heat
heat storage Low-cost Concrete, water™, brick, soil, etc.

Low heat storage density

Thermochemical Uses heat of reaction

heat storage Very high heat storage density Metal hydroxide, hydrate, efc.
Needs reaction control

Latent Uses heat of phase transition Inorganic salt, organic compounds,

heat storage High heat storage density at specific temp. (phase transition temp.) polymers, water*, etc.

*: Water is used not only for sensible heat storage (uses specific heat) but also for latent heat storage (uses heat of phase transition).
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ZOBIREMH U 7RISR EE BRI E e B,

WEGERME LT, MWK <HAEh TS
DIF. WEET V) Ak & OmREER ST 7 4
v (ROWHROfMBALKZFLAEY) . REIEIE
ZDOIZZTNEEDKRSTHBILEMTH 5, K57
THBLAYE. Z D0 TREEIC X > THERFSRE
(i - BEE S 20008) »HaD, BREMME LT
FHREICIR C 2N R ERIITE 57280, I
ECIREHERMAEZODDOH %, LrALENE,
HIE AR T AL DX, B IR RIZ 5 % 72
O, WELAEVWEIIZT2X0HERHD, TIL ISy
IRT T AF y I EEIIHALTHHI NS, wik
T AEMNZ 372012, Lo KS LAY
A rahTELORIZEALZEOREROH
IZERLZEDEFE I TV S,

WEEEM O T A R E LT, [EEORENEE
OFHefL A H & U2z dtbf, REES - REEHIBA D
TE MK Fo & OV IE TR RE A 3 DMk 5 e B
KR - AR EREF OS2, WTFhoOH®RIZE
WTEIAELE /R LT DIFINAE, LW H RN
Th5,

A4 DEFHRICHENT, REREIIEA, B®. &E
WHAETHATENL Tl D, ZOREEIZ, P
WE - T AOLE —EBICKE R EE S 2 S ERD
—DTh B, BREGURE IR RS & 5D Bk
HEMIZ, ZOBEEEINZ BRRB T X,
Ptk LR T aLF —{icH 53 5 MBI % %
£#Z2Tw5 (Fig. 2).

HEATORAGE/COMFORMER

Heat absorption

—
G

Heat dissipation

Solid

Conventional (e.g. Paraffin)

Heat absorption

—
—

Heat dissipation
Solid

Solid

Liquid

Environmental temperature ch:
(Day, night, summer, winter, i

\

Temp.

Heat absorption

\

Phase change material

2 -

Time

B Suppression image of environmental tem-
perature change caused by phase change
material

FABERNEBRERS E— L —D2BLD
a7 4—<9

SIaBHFE U 22 B EGEERNE, BIER 5 OHEREIZ &
BEGERIF T & % & 5 123G U 7= BB g v 2k
BEM T, [EAROREAMER L 72 £ £ T B L JikEh
EITHDZENTELONKRELFHUTH S (Fig. 3).
Wy - BEEAT S IR L U T, R ORI TR
THAMEHO 7LV - FEABL TS (£ Z2h25
C. 30°C. 35°C. 50 CH¥TIZ - JHFAD & — & I
EED), EOT L — F HWECT % AR IR A A
< (10 CREML) #Etxh Tk, WhkEiTtz 3
WSS A% LI P SR RS oy T AR L G &
BAEXLSRE->TWS, —DODF L — FTHIEWA
HiZo WS AL RS TE, IMERESZ DA L T
LLRELCHREARBITCEZ 2D KE LU TH 5,

¢ Can maintain a solid shape
before and after phase change
*No phase change material is leaked

e Cannot maintain its shape

e Needs package or microcapsule
to prevent leakage at liquid state

BEEEM  Comparison between HEATORAGE/COMFORMER and conventional materials
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Mold Foam

AL

B Examples of product forms

B4V F o FELTE, Y= b, KBk E
ANOMTHIZERZ e — L =V L HiRMIcER 2
AV T —OEHDT S5V bk, X%
BIEREOBRIEH 2T RETH 5 (Fig. 4). & — b
L — 3G B R MBI S WTRET d D . B 2%
EDOBIEM TR & 5 @& TOMH A5 L
METH B, EMALE TR, Kk BT K5
THBLAY D 6 8 2 BEERMIE, 7L I8y 2
RS ITAF 9 IR EOFRMICEHAL T, IR L
LTHHT 208 O TH 722, e— b=
BUIWTRETHT B Vs 2 Lo HEE N E <. ek
DR FHET.7ZFTa<, B K- BRAEEI2EE
TR DD TH 5.

AV T —vENRVBARETH D, F4 oK
I Z T E o F R A A BOE & TRl RRIS . i
Pl e, 7o5v L - FE R E Ok TO
i A ME LM Cd 5, 1EROKS FAEBLS
Y 6 75 B W EGE EM CHGHERDRICEBR L LS & F
L, WEEHRMERALEZYA 20 T EHR
T CHEHEIZ R S/ 720 L WRHEAN OB D AR Z 1T >
D EEDOBRENMEE KD, TV T —i, £
PE RN O O IE B R L TRAHE(L 23 TRE T IR 7
IR R0 % fi v RAIRAE 7 & D B REMEMRAE & LA A D
HEZENTELZELELHETH 5,

FEIREY & AU B B BE OO BT

FRRIZ Oz — b L — Y OFBEREORH 21T -
7RSSR AR LLTNIORN Y, AN, Fig. 5198 T&5 &
FOHIZZ2R (13120 mmDJi{R) EHOIR T,
FoOHRENAD, 20 mmDEETH YIS hzdE s L,
iAW 2EEOM & LTiZ, Fig. 612 §TO~®
DRI 2 NF U L 72, DT OB & st

Sheet Fiber

Box size
I/_____ =
~ /I
- | z
- — — — — — |
I I | |
I I | |
|
| L —L=-==__
| -7 I -7
” ”~
Ll oo I
”

e Quter box size: 160 x 160 x 160 mm
eInner box size: 120 x 120 x 120 mm

Experimental conditions
eQuter (oven) temp.: 5°C <> 35°C
e Heating/cooling rate: 10 °C/h

B Structure of insulation box model and
experimental conditions

HEATORAGE sheet

W

©) Insulation (XPS)

Outside

©
2
=N
=y
=S
=)

5

Inside

® Insulation (XPS)

\ Kent paper /V

Thickness
*HEATORAGE sheet 1 mm
eTotal 20 mm: Insulation (+ HEATORAGE sheet)

B Wall composition of examination of
insulation box model:
@ Inside HEATORAGE
@ Outside HEATORAGE
® Without HEATORAGE
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JZX19 mmOWiEst $HFEEAR Y 2571 v L XPS)
CRiG X BRI L L2, QIRORBOE — b L —
DY — b ESMINCECE U Tl At & R X - R
DOEET, OIXE X 20 mm DK EF D AM 5 75 5 BET,
R AAER L7z, 2o ORI ARE T as 5 4
I AT B 22 TEVRAE NI AN T, (HIRMENOEE 22 1L
SH-BEOERMEN GEERION) LRI NO22 M
I A 2 el U2z, e L. METRAE N ORI A
5 C &35 CORIT, 10 C/IFHD8 I CHGE I Z g
LETFEHE TSz, ZOMREFig. 71017,

b — L=V AED DT 255 (D6 L 0®) 13,
Wikt DA (@) &l LT, R P 022 B
A Z SNBHERE & 72, FRo, FBEROKN
fiice — L =V EERELZOTIE, MHIRM (G
RIOA) OURFEZ BN IR U TR (220H) o
WEEBEEZ, RATRS T Z oh (FEAIDMH
N L 22@DBA13595 T WEH O AD@ DA
1384 CREEREZH #IMZ 5hi),

J£ %20 mm®D WA IZ L THI »E X1 mmD
L= L —VUhokbY— L ERETSILET, W
JEEB EMHIT 2R BEDENDE T LG h 5,
F7z, e R KIRAERMT 27201213, e—bLr—
UhbhHY— FOREE LS DKRET S LN
HETHBILE50 5,

— (D Inside HEATORAGE — @ Without HEATORAGE
— @ Outside HEATORAGE — Oven temp.

, N\
/

251

N\ 4\
10 \\\\// \\
v W

*10 12 14 16 18 20
Time (h)
Effect of phase change material caused by
experimental conditions of the insulation
box model:
Outer (oven) temp.: 5°C <= 35°C
Heating/cooling rate: 10 °C/h

Temp. (°C)

t— L —UOREMEICEL T, SMINCEE L
=@ Tid, HERE O K EOEE 2 G TR T
BBREEHOT 5> TULE S 20, REEHOEER
REBTICRHATHZIENTE L 572D TIE AW
meEFEZLENS, —H T, WNCEE L 20054
E TEIREE A S O EAGE % W AR SRR & L IR
PHFEAITIRIMALTL 28%& b — b L —DNEH
T3 CHRE L QRIEZFRIIR 2 & o hiz L
FZionhs,

a7 x —vEFRHIH WO EREIZ B W T
. BRESERE LIS U TR BT B REREIC L D,
BREREEAL DB AT 5NRBRBRT S &
EHERL TV 5,

BhiIZ

WAL THBUZ PR U 72 Bl SR SGE Bbh 13, BB
WREZELICR LT, BRIRRED £ £ T, I - B
fIHTENTELZONKRELEHBTH S, ZORHH
AU CTEME EDORIEIM TN RKD 6545 g
FFICe— ML =D&, MEHEATIZa Y 75 —
~vE. ThEhHEL =,

BEEEM OB A FHBEMNIZIBCTL 2D ¥
HWEE27-0101F, T ZhoOMHEEE T,
EEM OB T 2, R, s & 2
EIR - %G5 2 &0, JERICEETH D, RN
BHEWHT, KFOEVWHIRERERLTEE A5 &
MiigrBEm Licg 2and ELZ T35, KA
DEWBREICBWT, S IF BT, BT
AT AT bR Lo =—dEE > T
B, D& k= — XITx U CHEEGEERHT E R
TEAMHTH B LS LT\ 5,

S A 2 11 T HFRIS B FE U 72 Kl S v 28 38k oD
BEE, BEOEXZIZL->2DBIEAL, =— XIS
B AT, R BE A fE IS B L T & 7220y,

5| A3k

1) B (554, “HEEVIRL R, ARALHR (1995),
p. 25.

2) AL () =2 =20 ) =2, “GERIZEDOH S,
BIERE S [e— L =DM R X —F—D
¥ — MK BGE B ER T (20204206 H18H),
https://www.sumitomo-chem.co.jp/news/detail/
20200618.html (ZHH2021/4/27).
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