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Preparation and Performance of Na,SO4 10H,0-Na,HPO4-12H,0 Eutectic Hydrated Salt
Phase Change Nanofluids Modified by Nano-SiC

SUN Zengbao, LIU Xin, TIE Shengnian
(New Energy Photovoltaic Industry Research Institute, Qinghai University, Xining 810016, China)

Abstract: It is important to enhance their performance of supercooling and low thermal conductivity in hydrate salt phase change
materials. A hydrophilic silicon carbide (nano-SiC) was prepared via treating SiC nanoparticles in HF/HNO; with
Na,S0O,4-10H,0-Na,HPO,4- 12H,0 eutectic hydrated salt as basic materials, and the phase change nanofluids materials (nano-SiC EHS
PCMs) with Na,SiO;-9H,0 and nano-SiC were composited. The results show that the modified nano-SiC can be dispersed in EHS
PCMs. The synergistic effect of Na,SiO3-9H,0 and nano-SiC can reduce the supercooling degree to 0.3 ‘C without the phase
separation. The thermal conductivity of nano-SiC EHS PCMs enhances both in solid and liquid. The energy storage time of EHS
PCMS with 0.2% (in mass) nano-SiC is decreased by 21.8%. The enthalpy of melting and crystallization of EHS PCMs with 0.15%
nano-SiC is 267.3 J/g and 231.4 J/g, respectively. The enthalpy of nano-SiC EHS PCMs is stable after 1 000 heating and cooling
cycles, indicating that nano-SiC EHS PCMs have a great thermal cyclic stability.

Keywords: nano silicon carbide; surface modified; eutectic hydrated salt; phase change nanofluids
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W58 . Ling 251014 7 AR F 2 (1 MgCly-6H,0-Mg
(NO3), 6H,O &, FEHFTE 1 eI AR RE M,
LU & MgCly-6H,0 15 5 LU A 40%~50% 1] LA
BRI, MAZEEE 60 CEAL, AR
112.45~127.85 /g il N . Rtz 4h, SHHCERE.
VA FE KR AN K G SRAHAR g RE AT R L 1 2 A
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K ALOs Al 1.0%WEb S, AR 7.8 CRAKE
1.6 'C.. Wang!""'E CaCl,-6H,0-MgCl,-6H,0 3t i &
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JAZ T F 55 N R BRAZ R A K $ (R 59 1 A% or
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B 7 T B R 1), Babapoor LA
WEAVE AR AR RL, ] ALO; FeyOs+ ZnO F
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SRR AZ BE 77 R ARG B RE T, B 9 oK Bk A0 R
(Nano-SiC) 57K & FhAHA A R 2 & 38 B nf Pk
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AP, Rl £ rom 2 A /K E s AH AR B
PHE R IR 43 HRR 58 TR 22 5 BOME O B
R FH 52 ZI R il o

A I S SR 2 Tk T V) SR K M N K i
1b%E, LA Na,SO4- 10H,0/Na,HPO4- 12H,0 3 ik &
EREHS)E AR AR, PR £ H S g Kb
Tk 3L ff ER PR AH AR LA A4 L (Nano-SiC EHS PCMs),
vEARIFMREEAASTEMS T FRAR
BN 57 &7 $ Nano-SiC %t EHS PCMs %%, it
AR fERe I AR R, @ T IR TR R
SE AR B S, I£XF Nano-SiC EHS PCMs
(1) i AL BE 7 BT 9T

1.1 H&EEE

PLA KB AL FE(Nano-SiC) N JE B KT 99.9%,
RS, Fif% 40nm), SRS RMHF, KT 40%,
A B FIK R (HNOs, KT 65%, A%
Z o (1) 7 1) % SR K PR AR AR

B 1 g Nano-SiC TR LIRHEM T, et
O 90 mL JE/K Z R 10 mL SR, 4 ib
15 min J5 FH 258 K E 0TI 4 Ik, SRJE1E 70 C
TAEH T 8hy BT E B BN R A 50 mL
JEIRR(HF 1 HNO;, RERELE A 3:1)7E 95 °C M
1.5h, JEEEFREOMHE 4K, 70 CESHTT
Je 3k R R AT A3 B K PR IR AR AR K R (2-SiC) o

FROEL R B b A 2:8 B NapSO, 10H,0/
Na,HPO,- 12H,0 (EHS)TE 50 'C ML B IETE R,
P 50 S5 ) Nano-SiC il Na,SiO3-9H,O (7 #Hr4f)in
AZF| EHS /1, #7 30 min {3 HAHH 5 580145
SUE N AR BRACIE AR AR AR A L . Nano-SiC Bt EHS
PCMs LZfE WK 1 fis.
1.2 Hm*FIE

K FH ZEISS Sigma 300 %437 & 5 14 B T B A
MM MERT G Nano-SiC 31384k, K H Nicolet
6700 %Y Fourier ZLAMGIEAC, WAL AF: AL &
Fis 4000~1000cm™', K] D-max2500PC % X 5
LRATHHN, MR 244 : 10°~80°, 8(°)/min, ESCALABX
B X B8O T RERE A AT Nano-SiC 3R [ 4544
I AR . K] STA449F3-DSC200F3 %7~
HEHAL, MHAREME: —10~60 C, 5 ‘C/min, J3H7
EHS Ff S AHAS 1S . SR STA449 F3-STA449 F3 #Y
FED OB MRS BIL 150 °C, FHRHE
# 1 C/min, B 04 EHS FE L B 3GERE 1
K H TPS 2200 %Y Hot Disk #Ai 0Hr Al & WA



. 2646 - (RERR Sh2230)

J Chin Ceram Soc, 2023, 51(10): 2644-2652

2023 4F

(45 CYFHIEIAH(1S CYRFFE S I #VZER, A&
RN Kapton 5465, Wl 2644 : [EAH: ThZE 100 mW,
WS 18] 208, WAH: ThEE 80 mW, AN [H] 405,
KRG A F RC-4 AL FE e S A 2 5 i L
FIRE IR B SR IR . K Malvern A 7 Kinexus 15

e B I AR G B A S R, MR 2% A R
JE 40 C, B 205, KAWL EHAR
TMS8035-R30 7Y vy {1 i 5L U5 A% X0 A it i A7 1 A A
SEPENR, JEE1F: BRI 45 °C, FHE 25 min;
FEREE 15°C, iR 35 min.

1 Nano-SiC EHS PCMs (¥l & L. 2
Fig. 1 Preparation flow schematic diagram of Nano-SiC EHS PCMs

2 HRE5®

2.1 Nano-SiC IR fEZEM4F 1t

K] 2 ¥ Nano-SiC SPERTE Y SEM B . A
2a M 2b 7] W, Nano-SiC S IR B NG Bk
Wy, GHERERERE. BHE 2c K 2d AT,
Nano-SiC ZX MMM G, ¢-SiC RIHEKE,
R, s R ~F B B AR N, A H T oo A,
Nano-SiC BUEHAFTINER, WiAHZ HF/HNO; ZIih
JE ) g-SiC AMURIFERG FEN, AR/, i
HILRM AR R E T2 Kb A ek B0k 1 26 T
P ARG 2K B AR R 2 [T W B fE ARG AR 22 [
ARG, DKBRACTERUR 32 2 A SRk B A B,

JE it — IR .

3 ) XRD i _E 35.68°. 60.00°F1 71.69°4b ]
S UG S Sl 6k N - 3C—SiC(RRALAE ST T A I (111)+
(220)A1(311) &4 T (JCPDS 29-1129). £ 33°4b M/l
JEYIH L 1 AT T 6H—SiC(2/3 WIS 45t
F1/3 BI7NT7 4546 Gl ) (R R IR UG, 2 AE & gl oK SiC
R FE A D BN R AR RS SiC R . T EA 23.02°
Dbl B IR A AE — LSRR A, FRAERRMRL.
Bl 3 AT AL, e FE g oK B A ek SR R AR A i T A SR
P10, SRIREE I AR R AE U, IAIE B vk PR
&XF Nano-SiC R HME, 20 J5 Nano-SiC RFIF I
RN, X T4 HF ZI5 Nano-SiC kifz
W, RIS T o

K2 J5gh SiC. 2E g-SiC SEM [ A
Fig. 2 SEM images of initial SiC and modified g-SiC
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K 4 4 Nano-SiC [ FTIR . & 4 7] i,

3 000~3 700 cm ' Ab f) B 11 R 042 A B —OH 2 [ 1)
EIRE I, 1 730 em ™ A BRI C=0
s, 1 540 cm™ F1 1 630 em ' 4bf 2 Mg SiC
N5 R BRI R T, 1 000~1 250 em ' AR i
e B A4k, IX A BT e R SiC R T g5 S A
AR S A UL 1 SIC AT LA SiC RFIE I,
VOB LR SOMEA R X SiC R TS5 M, RE T
SiC X Fh RSk . Btk Ja SiC gkki 1% i BB K
EHHE . BRI BRIEILH], XfETR SiC YKk 4]
I GSE, S EHS AHAS ML BAG 5 15 1 AH
=

K3 Nano-SiC XRD i
Fig. 3 XRD patterns of Nano-SiC

/4 Nano-SiC ff] FTIR i¥
Fig. 4 FTIR spectra of Nano-SiC
Kl 5 24 Nano-SiC HSUPERTE R XPS 1. ootk
Al Nano-SiC fIEE L R4 M AN C. Siv 0, k)G
g-SiC FEE LR N C. Siv O+ F, HA F t&EH
I HT HF Z0 0 KRR A RE RN 5 22 1 20
T SRR, G SiC RELR IR 4

FURAET WA, X T SO E A R RO A2
BN, RS, RKMERE.

C 1s. O 1s. Si2p i) XPS fE&ERDEE MK 6 Bt
7IN» 509 Nano-SiC C 1s fiE 51144 284.8 eV (C—C)-
283.5eV (SiC), O 1s firtsflgE N 532.0eV, EEX]
N.F Si0, Si 2p WGk fEGRUA 100.8eV F1 102.6eV
RO, 3%t BT SiC A Si0,. £ HF/HNO; %
Thid )5, g-SiC XPS il k4 T B ER, H Cls
I A RGN 283.9 eV (FWHM=1.07)43 Hil % M
SiC. C—C fl C=0. WA 5 L0 AME it R Xt
MN—3. O 1s Jilin] LRGN 531.9 eV (FWHM=
1.95)F1 533.4 eV (FWHM=1.92), 43 %%} 5 2% i $2 3
FRE. Si 2p EFN 100.4 eV (FWHM=1.20).
101.3eV (FWHM=1.20). 102eV (FWHM=1.20), 4>
AN Si—C. Si—OH 1 Si—F.

E'5  Nano-SiC ff) XPS i
Fig. 5 XPS spectra of Nano-SiC

HRHE FTIR 5 XPS #4560 0T, BRALAEGK
TR M FE R W R, Nano-SiC 48 HF %z
JE KRR RE R R 1 Si0, AR e, Bz
(2 R R S AR S X Sk e ], XA
S Nano-SiC 57K A shAHRHE KA 21
FEFERZ —. £ 1 A8MEE SIiC RITTRAK,
R C. Si EREEREA, O tRTERMIK, X2
i T 7€ HF/HNO; %1 ith SiC 1 F2 v, Bk g i AL i 54,
B R A R R SR

SiC—->Si+C

Si+HF — SiF, + H,[SiF, ]

S ERFEAYT AL SiC FkiRT, £
3 C. Si JTHREE/RESE K, 1 Si0, A= 12
i3 O JLRBERSEIR/N . X WE— DR
SiC Foki R HAFAE S FEE YR
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Kl 6 XPS fifE R
Fig. 6 Deconvolutions of XPS spectra

F= 1 XPS HTEHLARST

Table 1 Elemental composition analysis from XPS Data

Mole fraction/%

Sample

C O Si F
SiC 54.65 20.94 24.41
g-SiC 60.64 8.24 27.86 3.26

2.2 Nano-SiC HE KRBT RAAM R 3B

Kl 7 278 T8 0.1% (FiE7r%1) Nano-SiC F
1.0% Na,SiO5-9H,0 ] EHS PCMs (& 0. 50 VA1
200 KAEH G IR Ao ddEt H W %2 & B Nano-SiC
T3 5 3 v/ B8 51, R FE LG 50 YR 200 ¥
Ja B A BN TR RIS o 1% 32 B T 55 ot 4 oK B
AR FIURE [ 2 THI S K SE AR A5 A B . 3R 2 U n
1.0% Na,Si03-9H,0 FIAN[E )i #4340 Nano-SiC 1
EHS PCMS iR IEFA AT G REE . B3 2 I, Bl
FH SIC BURLES I B3GR, FF S IR BE AT K,
A2 500 200 KIEH G, i EAHB YOS
FEA BT s EAR A K, X i —25 3K ] Nano-SiC
A1 Na,SiO;-9H,0 7E EHS PCMs H ELA 8 i 1 40 ik
e 1 o
2.3 Nano-SiC EHS PCMs i34 &

K] 8 NANTF 5 43 $(0.05%~ 0.10%- 0.15%-
0.20%)Nano-SiC, A [ it & 4 #7(0.5% + 1.0%
2.0%)Na,Si05-9H,0 LA }2 Nano-SiC 11 Na,SiO3-9H,0
EING EHS HIAEES. HE 8 AT,
Nano-SiC MR INA B TF#(E EHS (A FE, [FR
B Nano-SiC AN =14 I, EHS PCMs Bt ¥4 /&

SebR R ET R, RN ESEOE 0.15%8), 74
FERAK(1.4 C), BT 4 77.8%. XA H T4k
Pt 7 RERIZAL A, (5 Nano-SiC ¥ INEAN
0.20% 5, ¥ FER MG, H 5 B2 T 9KRE

FEEAN, ST ERR, PagshE, Bl
ARG A—T51H, BE% Na,SiOy-9H0 7
TnEHE N, EHS i FEAWRRR, ERINEN 1.0%
ff, EHS PCMs idAEZE 3.5 °C, MIEARMEN
2.0%, EAE N3 C, TR,
TN NapSiO5-9H,0 N E, Hid A A2
HHE KT . ik Na,SiOs-9H,0 I & A
1.0%, HEEFH S Nano-SiC 8 & 5% EHS
I VA FE BRI - (O 5 EHS PCMs )52 AR 7N 1.0%
Na,Si05-9H,0 [#] Na,SO4- 10H,0/Na,HPO,- 12H,0 AHAS
PR

(a) 0 cycle (b) 50 cycle (c) 200 cycle

B7 ¥h10.1% Nano-SiC 1 1.0% Na,SiO;-9H,0 EHS PCMs
Ho e
Fig. 7 Digital photographs of EHS PCMS with 0.1%
Nano-SiC and 1.0% Na,SiO;-9H,0
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#F2 £ 0. 50 K70 100 X{EIFfE Nano-SiC EHS PCMs Hj
RUWFE
Table 2 Apparent viscosity of EHS PCMs with Nano-SiC
after 0, 50 and 100 thermal cycles (mPa-s).

Apparent viscosity/(mPa's)

Sample

0 cycle 50 cycles 200 cycles
EHS PCMs with
. 16.1 16.4 16.0
0.05% SiC
EHS PCMs with
. 17.7 17.3 17.2
0.10% SiC
EHS PCMs with
. 20.9 213 21.1
0.15% SiC
EHS PCMs with
. 228 22.9 20.5
0.20% SiC

K 8 SR AE 5 & A% 11(1.0% Na,ySiO;-9H,0 M
AN[F &5 48 Nano-SiC)3LF/EM T EHS PCMs
LR ER 7B, 7£ 0.1% Nano-SiC i
A EERFIEAR 0.3 Co XULEXTT NaySO,-10H,0/
Na,HPO,- 12H,0 3 & EhAHZ M K}, NaySi05-9H,0 il
Nano-SiC 1 5 & Bk I E F#K EHS PCMs i ¥4
TR B BAR T — B . X EEREC
Nano-SiC 1 LR AN EHS 45 it FE Rt 7K
BHAZALS, AT BHS M4, Fr
Na,Si0;-9H,0 ik 7 EHS KI[E M 45, H3E X
HAZHLHE, Nano-SiC 1 Na,SiO;-9H,0 1E N St
B ZHES) EHS 45 it e, & LFEER M
EHS PCMs {3 ¥4 1 K lE PR A%

K8 W INANIF] T 543 %1 Nano-SiC 1 Na,SiO5-9H,0 ] EHS
FRA v B S
Fig. 8 Data of supercooling degree of EHS with different
mass fraction of Nano-SiC and Na,SiO;-9H,0

2.4 Nano-SiC EHS PCMs E&HS MR

9 4 EHS PCMs 73l 7E [ AH(15 C)FIHAH
(45 C IR, AR I Bl 5 R SRR A
EHS PCMs #'FHRRDIRSE, ERMER RS Huk

0.20%F, EHS PCMs AH#V TR 5 T 48.3%, X
F 252 1T Nano-SiC 73 #7E EHS KA AR i fA
BN T AR AR IR, RER S T EHS 1S4
PE. M E AN EHS PCMS ()5 #VE7E Nano-SiC ¥
InE R H0N 0.05%. 0.10%IN 34 A B &R,
XEFRMTRAEZMARZH ST, KXo/ A K
AN, D B R gL T TE T2 B A A A 2 T )
G, T REE ORI R A WY 2, 7E Sk
(A7 LE R 4R, R BE MG FT i, (643 EHS
PCMs #GH KIEEEIE . fEARINEIS 0.20%HT,
EHS [EAH#F2RIE S T 51.3%.
2.5 Nano-SiC EHS PCMs fi%BE3ZH

10 ¥R INAS [A))5i 743 4 Nano-SiC ] EHS
PCM ffEaeid 2. M 13 9L, EHS PCMs g
39 3 AN BE: BRI B R AR B
WM BL . BE% Nano-SiC ¥ & A A2
th, BT IR &R A TR, (RTEA R B
THRERIIT [0 B KAk . 3 Fhid st T A RE L
FE o A R B B ) W R R BT A, A 0.20%
Nano-SiC ¥ I ) EHS PCMs it GE 3R e e (R I
] t=1431s), #HLLT4l EHS i E](t=1 829 s)4i 55 £
21.8%. 2 Nano-SiC s INA Bh T 46 56 i e it 1a],
P25 EHS PCMs i BERUE . 111 B A 0.05%F1 0.10%
Nano-SiC ] EHS PCMs (1)L BT #E 9 i (8] &) A fir 4
Bne 20 H R R 3 R AE EHS i Rt £ o by e J /K
DAL SR BE A BN 7, dl i #5007 20K #v s
f&i% EHS PCMs. TARYE #u Biod % 2 Ll

a=X (1)

pC

R kKNG, B W(mk); p NEE, $A7
kg/m’; ¢ NELIEE, BA7 J/(kg'K). HT Nano-SiC
JiE A E AR N, B p AT AN, BT LA L
HRBM SRR AERN LR IELL . 7F
Nano-SiC #IHEN 0.05%F1 0.10%H, [ EHS
GG AR, RN A FE AT s, AE
Nano-SiC &N 0.05%1 0.10%H EHS PCMS 45
f i R T AN E A 0.15%F1 0.20%, H 7= 2E ) EHS
PGSR NS, K. [FI ST, SRS 4E A
S0 1 S R S K 25 18 i EHS PCMs 1) e vzt
ZEA UL L 2 ANEIER, 7E Nano-SiC #sTEN 0.05%F1
0.10% I} B HUE R K, X2 FRBUA b &
YK ki1, {H EHS PCMS i fig ik R - iif A€ 28 i) 1]
HIAG BTG it 32 2R A
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K9 Nano-SiC EHS PCMs [E¥HI# G %
Fig. 9 Thermal conductivity of Nano-SiC EHS PCMs in the
stage of Solid and Liquid

2.6 Nano-SiC EHS PCMs 48k

EHS #1 Nano-SiC EHS PCMs ] TG k&
11 fizx, Hrd Na,SO,- 10H,0/Na,HPO,- 12H,0 3£
R ER RIS R LA A 3 BB 5 1 AN EE
(24~60 C)#ik 121 30%, XIJFKET NaySO,4 10H,0
AGE KR B NapHPO,- 12H,0 #4345 i /K 3%
B, BEFE 2 ANBYBOH A5 oK R R T
Na,HPO,- 12H,0 #4345 ff K3 2K - i Lk 130 C s,
TG Hi£kA 15545 T 2%, Nano-SiC EHS PCMs )i
BRI 738 2 NHr B, 24 ~62 CRHA> 46
KK, 62 ~72 CAEs 45 sk, fE 72 CJa
TG & T 2. {5 &I Nano-SiC EHS PCMs
JRE S £E B R L EHS 2o /K 45 R B i L — 1k 3%
FZIHFET Nano-SiC #2511 AR M EHFE AR,
AR A 3 ANBY B R KIS FR D 2 A, E—2
Ui B Nano-SiC I IN$2 = EHS PCMs M ) 1) 4% #4
HE, GE TR MESE. i, EHS M
Nano-SiC EHS PCMs & Jii & 451 2k 435l A 56.4%F1
56.7%, HHEL KK E(59.5%) B N . KL
ilE 7 EHS 1 Nano-SiC EHS PCMs 5 (1145 & 44 kL Ay
Ji & Lb 4 2:8 ) Na, SO, 10H,0/Na,HPO,- 12H,0 &

o

IS [ 5 &2 43 3010 Nano-SiC (0. 0.05%-
0.10%- 0.15%- 0.20%)[*) EHS PCMs W1l 12 i,
Hrh & 12a F1E] 12b NFESL ) DSC Wik 26,
B 12 \J WL, 7E AN Nano-SiC i EHS PCMs &
R P RN &5 S IR 43 o 35.8 'CRI 7.2 °C, TITEWR
B0 0.2% Nano-SiC J&, H R A48 i ila B2 A8 R
38.7 ‘CH115.6 C, BRI L] Nano-SiC

In£{f EHS PCMs FIAHASRESR . F4h, Wk
Pl 2 B A 2 N, B Nano-SiC Hs Inw] DLEH &
R, WeRARIE M A — A, XEZEHIhTF
Nano-SiC [ 5 Fb 2R T AR R K = RO A i, (R 3E
EHS PCMs [ [ 6k, A BT s A0 A p B e
HERE. & 12b S EHS PCMs fR)45 Sl 2 B, 31X
2 Na,SO,4-10H,0/Na,HPO,- 12H,0 K & b gz~
AT HFEIE . W Nano-SiC X 34 Bh 45 Fiid
2, #4425 EHSPCMs 45 A 5.

K10 ASINARTE 434 Nano-SiC [¥) EHS PCMs [¥fiffgid 2
Fig. 10 Energy storage process of EHS PCMs with different
mass fraction of Nano-SiC

Kl 11 EHS 1 Nano-SiC EHS PCMs [¥] TG HiZk
Fig. 11 TG curves of EHS and Nano-SiC EHS PCMs

DSC WISk 4 Fon, ARG &S 5T
Nano-SiC (0. 0.05%-. 0.10%-. 0.15%-. 0.20%)H]
EHS PCMs & filtké 431 79 260.7.265.5.273.267.3,
249.9 J/go &5dnkE AN 2259, 226.9. 227.3.
231.4. 229 )/g. W5 KIAE I Nano-SiC 5 EHS
PCMs ## il k& FIEE &l AR BRAR, B 238 A P
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WA INFUE 2> BN 0.15%Nano-SiC ] EHS
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AR, G5 IR A TR . VE SN 4 Fios, 18
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A PAEIR 2 B Nano-SiC EHS PCMs 4A Rl A
267.31/g, HEEIE N 231.4)/g. FTEEZ R, 1000 7%
TEIRJG, RS P 0.84%, 45 G TEK 0.99%,

(a) Endothermic curves of Nano-SiC EHS PCMs

ot B 560 T £ 1100 40 K R A% A A L 0 4B 1 AR AR AR
/INo At Nano-SiC EHS PCMs H A B 1K E R
faEtt,

=3 HNMAREIRESH Nano-SiC B9 EHS PCMs BYfiEEERTE]
Table 3 Thermal energy storing time of EHS PCMs with
different mass fraction of Nano-SiC

Mass fraction of Thermal energy storing time/s

nanoparticles-SiC 0  0.05% 0.10% 0.15% 0.20%

Thermal energy storage time of
. . . 287 117 364 148 132
solid-solid heating stage

Thermal energy storage time of
533 858 765 769 723
phase change plateaus

Thermal energy storage time of
o . 1009 935 889 599 576
liquid-liquid heating stage
Thermal energy storage time of
. 1829 1910 2018 1516 1431
total heating

(b)Exothermic curves of Nano-SiC EHS PCMs

Bl 12 WIS [ 5 5 43 31 Nano-SiC EHS PCMs (¥ DSC 25
Fig. 12 DSC curves of Nano-SiC EHS PCMs with different mass fraction of Nano-SiC

Kl 13 Nano-SiC EHS PCMs #E# i 1) DSC ik
Fig. 13 DSC curves of Nano-SiC EHS PCMs after heating
and cooling cycles

=4 HAMAEFRESDH Nano-SiC #J EHS PCMs A DSC
R
Table 4 DSC results of EHS PCMs with different mass
fraction of Nano-SiC

Mass fraction/% Tw/C AHW/(Jg)  TJCT  AHJJ g

0 35.8 260.7 72 2259

0.05 36.5 265.5 11.0 226.9

0.10 38.1 273 11.5 227.3

0.15 39.5 267.3 102 231.4

0.20 38.7 2499 15.6 229.0

0.15 (200) 403 268.2 143 2235
0.15(1 000) 413 2448 15 208.6

3 &

1) i HF 2 m 2ok i o5 20 28 A ke
F(#F. 2H)Nano-SiC, MM KiR{LEES EHS
PCMs BA RIFrsHSfaEtE, B4t Nano-SiC
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PEEFMERE R, Nano-SiC EHS PCMs 7E [# i A
AR R IVG RIS AT, FIREE 0.20%Nano-SiC
J&i EHS PCMS i GEI (A1 4658 1 21.8%.
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