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Na,CO3210H,0O-Na,HPO,12H 20/8| O,
A ERA TR F & 5 A

I Gk, 2HAR, XL, EaL, KFH

(REBTRY: MM TEEELALEE, €7 KiE  116024)

E. L) Na,CO310H,0 (SCD ). Na,HPO412H,0 ( DHPD ) NARZS T Al s 7SR R, T8 e 2 il ek 1] o 2
1k DSC ML FIH ELE m(SCD) : m(DHPD)=4 : 6 BHEMILS,, FTIR F1 XRD 25R Bor, 2 FokG k%
RN, HHSAIEEH &AM . B IR EUN 2% NaySiOs+9H,0 15 A s I AR R i
W, B&D 50 WAHEIEIMAR AR MBUAHSE, AHERETRE 0.25% #E—BHHARENECH 25%15AH
Si0, YENSZHEER R, RANRBE T & T A TG IR AR A AL Ak & 2h/Si0, IBARAEM R (SSPCM ), Fifs
SSPCM HAHASIRE Ny 24.08 °C, MARIGIE K 146.6 Vg, W EEHR 0.55 °C, G N 04571 W/(mK), FHEIE
HPRAR L, PR 5 PR O IR A FHE R TR T 1.81 £%, BEIRAHAIZER T 0.39 5. _
LEA: NaCOr10H,05 NaHPO#12H,0; Skl A MIkHRL HOTHAE; REbE e
hESES: TB34 SCERARIRAD: A ;
XEHE: 1003-5214 (2024) 03-0623-07 FHRAE (RERS) #RIZF (OSID):

Preparation and application of Na,CO310H,0-Na,HPO412H,0/SIO,
composite shape-stabilized phase change materials

WANG Xuan, LI Zaichao, WU Yanan, TANG Bingtao, ZHANG Yuang"
( State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116024, Liaoning, China )

Abstract: The eutectic system was prepared from Na,CO;*10H,0 (SCD) and Na,HPO,*12H,0 (DHPD)
phase change materials, and it was found that the eutectic system was formed when m(SCD) : m(DHPD)=
4 : 6 by a solidification point variation diagram construction and DSC test. FTIR and XRD results revealed
that the crystal structure was changed though there was no chemical reaction between the two hydrated salts.
Na,Si03°9H,0 with a mass fraction of 2% was added as nucleating agent to reduce the undercooling of the
system. Meanwhile, the system showed no phase separation and only a 0.25% decrement in enthalpy after
undergoing 50 cycles of phase transition. Furthermore, a shape-stablized phase change material (SSPCM)
consisting of eutectic hydrate/SiO, with a mass fraction of 25% was prepared by impregnation. The
obtained SSPCM exhibited a phase transition temperature of 24.08 °C, an enthalpy of 146.6 J/g, an
undercooling of 0.55 °C, and a thermal conductivity of 0.4571 W/(m-K). Compared with conventional
insulation foam, the SSPCM extended the heating time to raise the simulated indoor core temperature by
1.81 times and prolonged the cooling time by 0.39 times.

Key words. Na,COs*10H,0; Na,HPO,*12H,0; eutectic hydrate salts; composite phase change materials;

building energy conservation; functional materials
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B “RRIKIE . RRTPOA B ReRHE SR H bR EAT
FEEE L, AR L 2 Ay 3 Z R R R IGE
HER TG SR Z A B AR DCES , 1 P BE A7 2 i DR 1% )
AR P, IRER A T RN 3
WA RE | B IVERE L T AR AT TR fiE
J2 ) FH 400 I 1 R A ek R o B R R R ARE
ERERCR &, WA/, AT B AT B T
T P WK BB B R0 S M AR % RE A R
(PCM ), 1117 F 2 570 0 A A5 A Ak %) 4 735 108 8 5 27
25 °Crifi, MK R ATREE

A WFFEIRIE , Na,CO5+10H,0 ( SCD ) WA
AR EE R 33 °C, MARKE(E A 247 1/g'® W
Na,HPO,+12H,0 ( DHPD ) fAHZS IR FE N 35 °C, #
AR 256.6 J/gl, XLk RLEY HAG MR IR A
I« AR KSR = P r L R AR R A i T B AR
FYEES IR IRE . e oK G 3 R Fp s 2Rk Ak
FHAE R R IL [R5 A ol 25 R IR &4, S
J& B ARAS IR FAE B A — A A AR IR B, HLM
AR K 5 B — LA AR ) Rk, AT AR AL
PR G 15 A AR PR 2R A AR AR HR B LA R R e RO
SR, TCHLIK A ERIAHAR B RIAF A2 V8 FIAH 20 25 31X
PN SEfR A Hod ) A R K A R AR 4
TR BE I I R 28 0, TR R T W 3 B AR L B A T 1R
ShAA B v B4 AT L I VS 0 A% R0 A9
KRPATE, HHE TELKES!HE iy Fe, BRf f
¥ SEEACTE 15% LA I s SRR . Ay
B R LKA iR i T [ B R R K A
PO I RIS, FE 2 W A - B I 2 32
#, RIGHKAE ek LI ERENS, mikRN
AN B R A i oAl o s O ik BJE R
FHZ AL AL X A AS 1A ZR A T W BFF , Aot e o - A
BEE T A, A CHLK A AR T AR R R
WU ZEUSHR 8 TR A 12 1 Y NaySO,4+10H,0 5
DHPD & A /K GHAER, K HEH R KA 5 (EG)
L, IRt E A, JFR T —MIB IR E B
AR, R A A AR S g, e
A EE S . WEE A PCM WM A IR E N
32.05 °C, MZAME N 1408 Jig, HF RN
3.643 W/(m'K), XIE Z") & T —Fp RN 1 1
1 Na,SO4°10H,0 5 SCD —Joib ik &%k, Wi
HAECR 2% RS kg o B A A AR B R B A AR
IRBER 25.04 °C, IEALK R 198.6 Vg ¥ILE A A
AP RRR BRI KE A (EV) 1, R SCER T E
i AR ECh 40% (LIAPRL R BRI, TR 8
EV RefE ¢ W MK A8, HARES R 110.3 J/g.
LIU 2286 47 m(Na,SO,410H,0) : m(DHPD)=1 :
4 BAMAR R, BN ESECN 4.5% 1900k

a-ALOs, B E SRR TS EMN 7.8 CHEE 1.6 °C,
AHASIRE N 31.6 °C, MHAZKS{H R 256.9 J/g, [FIATHL
RETHER, HET, BRI T/ETELREH
SR HAbR, HR T AR R R IGE vl A AR A )
IR R Al Pog AR BB R TR R
PRI REE

EF XK A AR M RHR A . R R M
AYES . TTRE B S )Y AHE ST Lk FE SCD
1 DHPD y EEAHAS MR, SAHEVAM R, HA
BATR AR, AT L 3 B AR A S 1 5% KORURS
A 3 A 7R A A v TR A, ) A B R 1
S S10, X 3 SR R HEATIR B, I A A AL
IREE T B IRGE sl R . B A A R A A T R
AR K (B = 1) 8 TE AR AR AR 3R, 8 AR g —Fho] DL 42
Tl 57 67 3 B A AL L SR AL R

1 SCIGERSY

11 KFIEN=E

SCD. DHPD , AR. ®RH ILF4EZEM (CMC,
ZHPE 2500~4500 mPa-s, AR ), ZE/KISA A bhiE
( LA 400 mP/g ), E¥EBIH T A LR O A
FRAT s JUKERERREN, AR, EZHERLR74
FRA T

DF-101S S IE I 7 b £k, LT
TR RN T ; DHG-9053A HL G T 1046
DZF-6030A E.75 T4, L —ERE (R A RA
;5 SK-130 T4 Abic sRAX, TLAR A RHGERA R A A
SB T4 HIFEAL, WITRIMAUX A PR | ; WK-06
BB B A, Bl A R A A s FTIR-6700 {4
B AR 2T AMEREAY (FTIR ), HZA JASCO A+l
DSC204 M2 /R H i m#AL (DSC ). TG209 AU
ST, SEHE TA (U8 /AF]; D/Max2400 B X 54k
FTHHMY, faf 2 PANalytical /A % ; NOVA Nano SEM
450 RIFHE 7 B8 (SEM), £E FEI A+l
LFA467 BIFOG AN, 5 E 50w .
12 HBERMGE

7 i€ SCD 5 DHPD — i3k fk &b iy 3 5
o, ¥ 3 B 10 g, #7218 m(SCD) : m(DHPD)=
9:1~1:9 (DHPD it/ 401E 10%~90%Z 7] ) Fk
B2 E T 20 mL ARSI, SRS, KRR SIS
F 50 ClaRA PHEATRL , 2 )5 H R B 1
h, #fRA R T RIRA Y Z RS R BT, SR
FY IR G ERRHIFET 10 CHBEP IR,
1.3 TERETHRMERNHE &

KR BUA S & TAM Sioy/3k ik &b e e
A RE, Fn4 0 SSPCM., eI i b, FREL
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0.667 g (0.011 mol ) <Al Si0, FHEMRF, FZZ 18T
i 2.000 g B0 BRI B 30 S oK AL, i in i
FE, S S0, et oK G, st ez
JEdRSEBEFE 10 min, FffSE T 50 °CHYH KT
PEFE HONAA 30 min, B S FREAT 10 min BOBEFE .
AR 3 WK, 4 A Si0, i 4 40h 25%1)
SETEARZS AR, 30K SSPCM, K H B 5] 5 IR BT -

YR SH Si0, BB, F42 BB TRIRE 9 7 v 43 ) ol
% T Sioy JREAECH 15%., 20% . 30%HETE
FHAE R BE
14 g FARAE S X
1.4.1 A dh &K

A LRI 0 E 1 FR . BRI R Sk
HAFESH, BRI B ARRERE . BE, SRIENE
FESLICE T 50 CCHEIRAKB MR EFE IR ERE,
17 T B2 RS R I B R A U T ORI B R AT R
H, FERATYGE RGeS, R IR T R 2
Ml Mk, Toat il AR R SERIBE 4 s,

L E]J ks

K1 2BV 2l ias 2 &

Fig. 1 Schematic diagram of step cooling curve test

1.42  # oA

FIH DSC I AHAS A4 1) AH AS I B FIAF AZ 45
i, FHEEIRIEHE-30~70 °C, FIB&EE# A 5 °C/min,
RAAHL
1.4.3 FTIR @&,

K FTIR XA RMEA T I, 0GR 4000~
500 cm ',
1.4.4 XRD @&

K XRD M3t oK & 2R rg4h g o, H4e
il 5°~80°, i 5 (°)/min.
1.4.5 Z I RN

BRI 2 g A2 A B S A S K A SRR A
SSPCM 4, & T F ML, 76 5 MPa &)
FEH S ELAR 2.5 em . JEBE 2.0 mm (IR F, SRIEH
HET 50 Cry s T#46, & 10 min U
Ay INTRe N L [T B Ry B 5 N A o
1.4.6 kAL

fii FH SEM RAFM BTSN Z5 44, I Fip % A
AT A A0 BRI R 10 KV,
1.4.7 5 FmK

i BES 25 SCHR[13] 09 7 18 T URE i 0 %
MR 20 °Co A OGN G030 1) 35
PEREL (o, m¥s); A A 00 I3 HE B

% (e, kg'K)) 5 FHSEH RS E (p, kg/m®);
WA (D) HEREE 4, WmK)] .
J=axcexp (1)

2 #HR5WR

21 HBAEARWTE
A SCD/DHPD Jii & FbAK 2 (1 50ht B R i [
2a T/ o

pnnmmﬁ@m

o -

10 30 50 70 90
DHPDR &/ 5U/%

¢ A

HI/(W/g)
]

30 40 50 60
R/ C
A—DHPD Jii & 434k 40%; B—DHPD Jfi & 434 50%; C—DHPD
Biit 538 60%; D—DHPD Jiit /34 70%; E—DHPD J5 it 4351
80%
/2 SCD ‘5 DHPD A[H iR &M A (a);
DHPD A [a] it 73 i 2 [ 55 22 4E 1&I( b ); DHPD
B oM Bl 40%~80% K R ) DSC AL (¢ )
Digital photos of SCD and DHPD mixed with
different mass fractions (a); Solidification point
variation chart of systems with different mass
fractions (b); Endothermic curves of DHPD mass
fractions ranging from 40% to 80% in DSC (c)

Fig. 2

H &l 2a W[50, Bfi# DHPD Jidt /35,
B WA BT, XA, DHPD A £ 145
mm/K, FEXE RIS, Na ¥k BE AN L DATEH DA AT X
o N TR ESESALR, ST TR gk, Jf
PSR AIG ¥4 T P88 AR Ay B 1 0 22 Wl 6 11 AR R IR,
Kl 2b iR, EEFEREREE DHPD i /500 39 m
MR, DHPD it 530K 40%2H 53 185 [ 65 R
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13.48 °C, 50%M}H 12.91 °C, 60%Ffk 13.32 °C,
bifi#7 DHPD Jii 4340 it — 2054, 366 136 R 46
Ft, Jfik#|4l DHPD RYAHASIREE 36.5 °C. MRHEIL,
B BT b5 g AW O VAU EAE N WA Ly BA T EAE 5 A

T DHPD JEHME0HN 40%. 50%. 60%I ity
IR AR, T DSC MR E— 0o 2k i 4
Mo MPAE RAL S, DSC il S8 H B —
U6 . L HL DHPD Jit it 73508 40%~80% 1 4H 434 7
DSC ik, Z5%aE 2¢ Frac, DSC M prfs i AY
SRR EE FAH AR RS 81 T3 1

F 1 AR H A IR 5 AR (B
Melting temperatures and enthalpy values of phase
change of fusion for different compositions

Table 1

DHPD Jii it 43 44/% S AR B /°C HHABKSAE/()/g)
40 25.95 172.9
50 25.44 168.2
60 25.34 201.7
70 2530 185.5
80 30.48 168.8

& 2c Al WL, DHPD i34k 60%H DSC
M2 B —py g, R 1 ATRIE L, DSC ik
JIT S 7 ) AF AR IR AR A A7 5 2L S B iS . DHPD it
N 60% B FHAR KA (E R 201.7 J/g, T A
W ARAR RS AE, [RIA, HE—A g B R T SCD
) DHPD JE 8, T 3 iR 3R  FLAH AR W B IR B R 25.34
°C, fENMRAEFIE TR 22~28 CZ P, nr s
AR B4 i R 0 1 2 500 v A 7K A ik e AR AR (AR
%, Kl £ m(SCD) : m(DHPD)=4 : 6 fyik ik &
fir44 ~ EHS.

%} SCD. DHPD. EHS #4717 FTIR {llif, &%
W 3 frs.

SCD

Ve

EHS

W

4000 3500 3000 2500 2000 1500 1000 500
HE/em™

K13 SCD. DHPD. EHS ¥ FTIR i[5
Fig. 3 FTIR spectra of SCD, DHPD and EHS

hE 3 LA, =FHTE 2500~4000 cm ' A1
W SE U Ay 7K A vh 4 K B RRAE W i . SCD Y
FTIR & 695, 869 cm ™! b fEAEIE R CO3 1 TH

PAES 315 2h A T AN PR B, 1451 om ™ &b A IR A i
JE CO3 Y B X FR P 3 2 7= 4= . DHPD 3%
967, 1075 cm™ ' Ab AYHFAE I XF B T P—O B Ay % AR
FR T FRIES), 860, 1087 cm ™' Ab A 4REAE 16 43 1)
Xf . P—OH il P=0 # i 4z s, 534 cm ' b
FRIE A PO IR RRPLIHES) . 76 EHS B3 &l
JIT A W R AEIE 4 AT LIZE DHPD 5 SCD (1) FTIR %
BRI R30S IHE R 2 5 g 0y A8, 1 B
EHS J& i WA 4 B 3 9 3R FE i, 388 &k
b2 N
3 FhAE R XRD 3% E Wi 4 Fiw .

\ SCD
A X

EHS

lb 2‘0 3‘0 4.0 5‘0 6‘0 7‘O 80
26/(°)

¥l 4 SCD. DHPD. EHS KJ XRD %%

Fig. 4 XRD patterns of SCD, DHPD and EHS

& 4 A[%0, SCD 5 DHPD JFEAE 26=16.5°
RIS ATES 16, FLAE BEHS MR R AR R T 30 59 A RRE 16
B, [AIEF, EHS KR AE 260=18.1°~29.1°7%4 T SCD
5 DHPD ¥ A mU#EIERE, DHPD 7E 260=30.2°1)
SRAT AT AR T —ERE LB . SCD 1E
20=30.8°MFRAENT ST 06 AR 55, I-78 J8 FEE Bl 19 4
TEWERE . EHS &R 5 50RH LU ARl & Bridend =4 5
IHWE T e, DA B A Tl As, Jh ik R aY 4
s T S 0 AN 2 PR DR LR 08 1) fT SRR, i
FEAE T B R TR ARG R g R 0E — 2 U A AE
m(SCD) : m(DHPD)=4 : 6 B, T Ik &3k
2.2 RIZFHRIMERiGIE

JUAE il £ 10 BHS AR A8 15 38 B HARAR RS (A
A, HR GO A ER A TT R A i v R 43 B
ATEA BEE . Hodr, ad v SR AR TE B D R A A AR
s BN T, SRk &3 RETE BEAR A0 25
BTSSR TN B, FR AR &
AN 7 . 76 SCD 5 DHPD 3 ik &,
R B R B S A SO 22 N A 15% LA DS 1 38
U524 PRI NaySi0529H,0 15 g Ukl . Vs et
SIS E , NIRRT, EHS AR E N 6.66
°C, &R HIMAT R TECH 1%, 2%. 3%.
4%, 5%M Na,SiO;*9H,0, 43l +E EHS ¥ M4k
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LB T & Sa, HEBAS [A] i 2 BOSURZ R e IR v /Y
ROR, SR AnTE 56 iR

60
50
2 40 "
30 34§
20 28
10 01 &
05200 400 600 800 1000
A /s
8+ b
7.12
6ol 6.54
3.44
o 1 2 3 4 5
JRAZT B B4 5 %

Kl s A [R]B i 20 BORAZ RS EHS B0 2k (a)
Bt AL (b)

Fig. 5 Step-cooling curves (a) and undercooling comparison
diagram (b) of EHS after addition of different mass
fractions of nucleating agents

HIPE S AT, BN 1%, 2%, 3%. 4%. 5%IH

Na,Si05+9H,0 AT LI 545 i 10 FE IS 28 6.43 . 3.44

6.21, 7.12, 6.54 °C. AR, BIBRDEN 2%

G i v OR B . L, R TR ROk

2% NaySi053°9H,0 e fE A% s i £ o

23 MHOBSERREM

IKG EAER B ZUAAZ Z )5, A3 88 i)t

A REZ BN . TR A BN G WA IS 7 H BLAH

Sy B Y7 ORI E 2 75 T LGS IS AR . EHS (A&

TR Y CMCP, mEn sUZ R EHS

WIS AR 1%, 2% CMC, JF 53R T i

FUERAIN CMC 9 EHS #E47XT LG, BBl s

R R A 6a B, 220 50 URAE3H R A X0

TR 6b Fon

mP 6 ATLAE H, PEER S R IS g A8 50 i 26

EHS KR T WAL BN 1% 3435 1 EHS %

A5 BORBEISCIRAS 5 BN 2% 35 H 700 iy 2L S ik RAEZ

THERIE . M AR50 SR G T2 1 P R Y [ AR B, 34

WRCRAE . 278 BiABLR, 41 EHS (K RIEHFRE

PEREF, 282005 50 IRTEER 5 CH A s LA, o

e WA 1 Z AR NS I AR . P 6c A 6d 1T

W, ARRZIEINE RS 3.08 °C, SARTEHHT

FHEEIE AT I/ . DSC MR 7R, R ZRAH S T B2 Ak
AREAEA, HEREEN 201.2 Vg, HHZEREMT
K& 0.25%, UiW] EHS BAELRIRRENE . JH2 T
ISR 8 EHS S il #8524

0 300 600 900 1200 1500
B /s

a PEFR50K
b— RIEH

&
(=N

HF/(W/g)

1I0 2IO 30 4|0 5|0

A/ C

E6 WIMFEESECHO0. 1%. 2% CMC i) EHS %5 g
R o(a) RHAFER 50 WEHEISIEAE (b); EHS
R Z G A% 4k (c); EHS #E¥RATE Y DSC

e (d)

Fig. 6 Digital photos of EHS with mass fractions of 0, 1%
and 2% CMC (a); Digital photos of EHS after 50
cycles (b); Step cooling curve of EHS after cycling
(c); DSC curve of EHS before and after cycling (d)

24 TERHEEERHEE

S Si0, XFR “HRE”, e LR,
HAMSH, WREEUR . MASIRBESE RS . AR5
8 ) 95 vk e 0 FH S0 R 10, W AR A8 4 ek o L3 47
B, o bR A AR SRR bR . SR R
SEM [ L&l 7a FI&l 7b, EHS (3 52 SSPCM #f
mi ) SE JE 38R R R LI 7¢ FTA 7d,

1 & 7a FIEL 7b FTHT, 442K SiO, Fik 2 ERTE
H ok 2 AR KA B, Sk - R B ) 2L 45
Mo KA MM R, TR, BAHE N .
Tk S A S PO ILEAE AT, MAE A RS
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Si0, FUki JE WA A 2548, AR S A BHBR I 7R Si0, JE
A B, fE T RO A AR I T ) A P
& 7¢ F1& 7d W75, 10 min B} EHS ¥E 5 2T M 4%
b, 30 min B2 45841, 1M SSPCM &R 1E 30
min WA BB IESARL ., BEREERE, JE48 L
B I IR, VR TR R AF, ARt
DR T T R A5 A Ak i s g T A

3 AR 2 e b

Bl 7 “# SiO, (a) Ml SSPCM (b) Y SEM [; EHS
AR (c) Bz SSPCM MG ETERCR A (d)

Fig. 7 SEM images of gas-phase SiO, (a) and SSPCM (b);
Photos of leakage of EHS (c) and shape-stabled
SSPCM (d)

P 3 52 465 5 AR S10, TEAH S B4 ) b 114 B
KT, HIRETERN 1.4.5 5, FREGHIS I RDE
RSB B (my ), SREHHE T 50 CRTEIRER
B, 2 h JEBUBARE R (m, ), MRAEFERRK (Am)
B2 U Si0, M KB 8, SR INEE 2 fR.

2 SiO, TR o BOHE i I 0 % 1 R TR

Table 2 Effect of SiO, mass fraction on sample mass loss

Si0, JFi = 7 5/ % mi/g mylg Amlg
30 2.04 2.04 0
25 2.01 2.01 0
20 1.96 1.91 0.05
15 2.06 1.96 0.10

M 3% 2 A5, BlFF SiO, M S s, B
FE S BRI . R, Si0, it /T
L BRER ALK EHS FREIE, M5
Si0, ANRESEA WM EHS, i FHRE 25N 25%M1)
Si0, Wt EHS il £ 19 2 JE AHAE A BHA 22 1% A 4
e, YRSEEIN Si0, itk s E R BeAT e, R/
AT ECA 25%I1) Si0, 5l e LLSE 2 EHS .

SSPCM Ry 4k I DSC £k WA 8.

a

1000 2000 3000 4000

0
B a]/s
2
-4 b
]
0
&
g,
=
&
_.4 L
6 0 20 40 60
R/ C

K8 SSPCM AR HIZk (a) J DSC HiZk (b)
Fig. 8 Step cooling curve (a) and DSC curve (b) of SSPCM

&l 8a T I, SSPCM ¥ FEANA 0.55 °C, J&
K& S SiO, R M HEA F & 1Y Si—OH ],
5 EHS  RAFAIAHZA M, FLEURLIR i 2 A 25 40 2
BRKM LRI, BT LIRS AE AR5 1
WAZAL ., A AT EHS MO45 5y, dRim 4553 ¥4 5 i
i A . i 8] 8b B 41, SSPCM AHZS I i 4y 24.08 °C,
ARG IE N 146.6 Vg, mTFRHBESECH 25%19
ANEAAAPER Si0, Ktk EHS, FrLABRISKS{E
MR 151.28 J/g, Mg TEUSKEA 225, JREJE EHS
5 Si0, Z [ 71— 2 AR K AEMAE R “Big 2" 2027,
FL2s FEOUHAR RS (B /NI B R R
25 NARANR

FIF 1.4.7 T )75 EHS . Si0,. SSPCM #E4T
PR, Z5RE 9 iR,

1.6}
= 1.2482
M2t
&
=
S8
X
A 0.4571
Foal
0.1049
0 |

EHS SSPCM SiO,

19 EHS. SSPCM 554H SiO, fi#i &3
Fig. 9 Thermal conductivity of EHS, SSPCM and gas
phase SiO,
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Bk, %% Na,CO5¢10H,0-Na,HPO,*12H,0/Si0, & & & TE A A b4 4k 4 1 4% K vy F

* 629 -

M 9 WA, EHS M#GERES, A 1.2482
W/(m-K), A SiO, iR H 0.1049 W/(m-K), A
SiO, 5 EHS B & ZFE KK SSPCM # 5 5h
0.4571 W/(m-K). “SHH Si0, FFAIK T AR K R 1 5:
2, ULHPE N H T S OOR SR AT AT, JFE
H 25 CHIFHAR TR E T LAFE R ) KT PR FFEE SR
R R AR, R — AR BRCR,
LE S A R B PR AE — AP B DX Py, Ty 2
FURI B R EERE . BT IE, AW EE T RS
AL, L PCM IR R AE ST “IAZE np” ok
HIRR

PL0.2 em R A PLBEIE A JFR 28 T — K58
o 10 emx 10 cmx6 cm [FMERL — MK S8R A
8 cmx8 ecmx5.8 cm MY NELHL  FEPI B B 5 IE
) 25 H AR RIS ARG ST 5 2 5 %) SR R FRH A2
BHBE, FROMLIRIES AR PCM RS, & T 30 °C
B PR TR YR AR R, IR o YRR B T E AR
TR, FrERZEE (20 °C) KT,
A AR o YL RE T R Z AR P BB TE) AT H DR
PCM {4 2 [ F4Z8 mhaf AR

120 150 180 210 240

0 30 60 90
s} 1] /min

B —— 5
—E=m

150 5‘0 160 150 260 250 360 3‘50 460 450
fist 8] /min
Fl 10 MRS (a) & PCM EFHA (b) A

AR
Fig. 10 Thermal buffering effect test of foam building
model (a) and PCM building model (b)
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