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Abstract The phase change heat storage material (PCHSM)is a new kind of chemical material that can store
heat energy.By absorbing or releasing the heat of the physical phase at a specific temperature, the heat storage and
release can be realized. According to different chemical compositions, PCHSM are classified into inorganic,organic and
composite phase change materials. Due to high storage density, large heat capacity,and good thermal stability, it has
been used in the field of energy saving in a certain range. The types, characteristics and energy storage mechanism of
phase change materials were introduced. And the application of PCHSM in building enclosure structures and building
refrigeration heating systems were classified and summarized, including energy storage walls, energy storage floors,
energy storage roofs,phase change thermal storage collectors, phase change heat pump heating systems, phase change
refrigeration systems,phase change cooling ceilings,etc.Combining with the current research status,some problems in
the development and application of PCHSM were analyzed.Finally,the development direction and application prospects
of PCHSM in the construction field were prospected.

Key words phase change heat storage material, building energy efficiency, refrigeration heating system,
application

FHAS B R F2 2 ) A AL & b R (PC- TOUHW R =0 BIBE R 2 45 PCMs,

A

Ms) HE1T R il A7 5 B BN Ry 2 — ol kL
o WRERRE R A 0. RECR RS RS A
Frg i [ VT LR X B AR REFR L 6~8 M H
DAt XA 4~6 4~ . ¥ PCMs W H 25 g gt 50
U T RE A AT R A R FE 22 A e VR T ek
WG, YT PCMs FEMLZS R L & 2% L 17l 5%
U A RS UG T RS AF R FH AR

PCMs WF % F1NE T 5 D S50 400 14 40 15 T % e 31

HEEWMA EXARB=H4(51676129)

EBEB AN IR (1991, B B L WP A, FEOF ST 10 AR #REROR

B R ARIZRA973-), 5 Hodz, EEWFF 7 1 % SRR TR,

M SE K BHAE 2> 7] B 26 SR ERE AH AR 4R 55 S5 A
MGG AZEM R SR X REHE . KE
WF ST AH 2 b1 9 e 50 M, H 3 2 0 58 10 M R
Na, SO, *10H, O, i IF E & &1 %t 5% 2h il iR 3 35 E
AAHLB; B3 i 18] B, LA Na, SO, « 10H, O fE 5 PCMs,
X FH AR 0 B it AR B R R A R B AT L R
SEE, TR T 0 AL D e Y ) R, A
o S B X R 107 R 2 52 MR AR b R O A7 E I R



559 4 ik IR AR AR EROPDRE Y A S AU Y 1 5 B © 55 .

IR P ME L BEAT RS IE , U M 3 TR TR 2K
BAHAE B RHAE TE IR SR R B, A 2 460 L
Na, HPO, « 12H, O 2y 3= 2 AH 48 A1k, 1 2 BF il 3 —
P e G T PCMs, Ry 4Rl 3 2= K 19 A %80 g
R T — R AR

AH EF A i BE A B CAn K 5 A 58D, PCMs 7
P E B, — & B AL PCMs Efig i K, —
s= PCMs 1 il Ak 1 B A0 2485 R B8 AR 230, X (A5 &
TR & T s W py /v 20 . BH R
Er Oy R ey e OB o T = A S 7.
TR SR 25 A8 TN SR ) ¥ A R R G b iy as T BE
Ji& TR T E B RHEE 5 R i R i i R R
J5 1wl

1 EHf PCMs X KREH MR

H i 3 O R TR 2058 B TR Ry (9 4R 2R
BB 20000 ZF, 5 B T R T DL 43 oAU .
A HLIETNE A ISHE A b RE AR A AR A2 B 4 o K IR
PCMs, it PCMs 5 & i PCMs, X5 68 2 50 1M
T L EF 1 PCMs AH A8 il BE A 7 v AR o , 3 28 4
BHE WA AR S T MR R A K 3l R A
PBEAE A7 J7 A0 R 3 i, 43 R I ARG AR 0 BRGE HR
A2z TR H P A IO O A AE B L 2
B M RLTE S TR 22 18] AH B A 8 st I R B HE &
BB, K VS B A A AR R a8 335k ke, SR
UE B+ 7K 7 [ 8 25 R 728 ok 8 v MR S/ 88 T3 1 L 8 4 AH
T 1kg WA K 0°C) FHEF] 80°C /P 2 0°C [ 2
VKITHREMNRE &=, PCMs HA B KERAETE N
&30 B 1Y BB

2 PCMs fEZFE P LRI A

2.1 HEERUMER

7 7 A AR R — R BT R M AR, AT 45
A B PR ORI B S AR A M R R R B
AR B PO AR B AT R 203 R — P R
AEFUARE 7 5. T AR AR FE 7 AR 2 A
I R T AR 14 i B Db e 3 5 3 A S AR Y .
R kR e i 2 B e it M 6 B A B TR P 14 K B
8 S AR WA IO M BAR 7 B BE A R R i B BRI
il JSE AR A AS AR S A A A2 1) B T AR 1 R
PR ARRE LMK U6k 553 s o A 05 3k B ) 3 Y ), S B
SR (0 At M R F 2 N TR 90 2l 4 R 7E
6°C LA . Royon &1 % B At SR A 1 #4445 i
% A2 = M LIRS R A VAPl AR O B0 T N

28cm X 28em X 3. 75em Ay TR &E 4 Hb Al , 78 7K F Hi AR
M T3 8 D H AR 2. 5em, K 28cm Y 8] K 4 2%
i, SR JE K PCMs 51 A %5 i, I X 5 B M dl 15 17
AT H S B, R R T3 T bR L A AR R M AR R
T2 2°Cr s |2 PR BT I B, HL 2 T 3 S 0 3B 1
AT I PR fE

2.2 HEEHREM

AR A T A Kk Bk s R A A
= BEMRL R A B BN b I s B IR R
00, 25 3 W 7R 2% 3 500 2 TOUAE D9 59 % PN A% FA R 3 4R
RE T R I, 0 ZE 4 1 BT 1Y 5 N IR D Bl Y L
T 58 S 11T A I B R IO AT A (R A L
M. 516 5075 KBRS JR T0UAR L . 75 0 B 3 )28 T 7 K
PE b X B ZE | ok W 2R ORI A R TR R 4 i R
26. 64 % .59. 57 % M 3.22% , 3 HH#EFE KK X R
FH 3 ol 55 0 W5 00 38 055 = T0UJRE B85 O %A 9~ 12mm i
Bl . Kosny 45y 7k 5 J= T HA AT ot o 0 9 /D>
R T AR BB T 3 — Bl O AR AR A R
(PV-PCMD) J& T, He b A 5 7 A8 B4 R BICEA S | 38 XL
25 e R RObE RE A5 ARG T8 s = R T0, 3 il PV-
PCM J& T Ji5 J& 15 4 2= A] i b ' 50 30 06 1 A 67 £
TEE BRI /D 5000 Ve i . 3 b 35 30 TA 85
I W fif BB SR L B H RIS ME LSRN T2 B, R EAF
TE AR R RE F7 /I 3 RS 25 45 ) T,

FHZS A Akt A5 4 FH 2 i DR A A, T A e i
205 F TR RN R AE AR 14 AR A8 A 6}
— M O W B BEAE RN T R RTINS
X R AR b 3 B0 & AR AR A JZ T 23°C 2247 Wik
PBE Rl AL , I E AR R AR R RGN T =N
T BE % Bl o (5 4 s v ) 4 [R) T A
2.3 HETEWEE

FAAE BB R A B AR —Bhews T g S kL Xt
TR BT — 2 W48 S AR F A0 AR 3 b R
A1 FF IR A T AR AR 2 A b RE N T R AR A 1E
A S0 L 4t A A 0 A R S R A IR B S AT R R
P, Becker ' 7E &M 5 P ARG W AR A5 A7 FF AR R H o
T A XA o g A R A% 8 S A R AT IO L 45 2R
T 78 M TR A XA R A B R B T B
FARCR AR T R R T3k 57 %, Hk R Ho R B %
S SR 2 R I 44 A 7 1) KL

AH7E Trombe % &, — Ff 7 #& i K 47 A2
Trombe 55" T AR U . B & 1 KB, FTIF K
PH 4 $AU5% T00350 A9 11 XU T A ZE Trombe 335 W I Fil 37
Sl A8 v K PR S 6B, 35 FAOMERE R A mil AL , [R) BE AR R AR



.« 56 - o T BB ow AT &

FHEK ) 5 PH 1 7 KU 3l 5 9 28 A0 i K BH Ag 8
DRI A B ) 2 A1 HE H L i S P S A 48
5 PRI FEL 47 25 g b i AR R L TR] B A B B I AR i
A P E AN R H A AE Trombe 355 W UK BH 48
S5 R BH BRI AR 23 AR B o N KL 3
ANZEWN TGRS S = G IR, [ i & A7 e . i
FEWT AR 5 B, FF Ji AHAE Trombe 35 56 35 38 K
1, B335 52 00 K B 6 S R o o 64K B el 3 25 <L 7
PEAE T 9K 8l 2 P9 25 S0 S8 58 42 8 B 38
2.4 HEEBEHRRERE

HR A FARE A% 24 07 =, Vot 43 BEL R 780 | R 5
U R A A AL e T AR A SR AR AR £
118 2 BEL o 780 5 i S AR e ek o PR AT R 0T
14 FR 8 B e 8 5 7 IR U B R 1 LIR A T AE A A
) 1) B[R] #E AT T LG 8 52 30, — B[] Bt D9 30 M il 24
3mm JE 1 FH AR O FEVR A WRRE . 53— P 1] P A il
2 ) JEE 0 ST R U Rk, 45 A K B, AH R TR HE TR G R
Ak Gy 8] 1 $5e K 25 AR BE L ST IR TR B s 1) A T B
6°C /Nl B B 2. 2°C I R T RB R IA ) 26 %%,
M AT 222 L2, 4-H S S AR I R D 2 T e
RE B, A AH AR R B A 19.2°C, AH AR S N
65. 5kJ/kg PSR RE , 3K IR A7 8 Tkt oy, 52 B
T v R LA 5 I T A 1 TR B R A — A T A
TPERE L AR O B A U R SR A 4 TR AR
S R B H T A o R A A L A% R R H R B Y
AL 7 BRI T R A A B R TR R A R

3 HEEEARMENATEZRAY IS HE RS

3.1 HEERSHESES

A R G0, XA Xt FRE TR
A6 FEV L IX B T — o AT A B R s A
AR Ge . AE 4 100 B P R R A M e R B
COP, fERBE T A 15°CHE L R4 COP Ky 4. 8, 5%
N —30°CH, 24 COP J 1.8, 88 T2 K
PAREEARIR G T s T Re &k, SE 0 1 LA A1E
FELMX T E #2541, PCMs 5#RE R
RS SR N R S UK S W (EE R GE S PN
xR YR AB M v A B K A TR 3R o A AR R R
45 1 O

AR R BB . B OGS R T — e i
P X A S R A L 2 b R A PR S AN RN N 22 ]
WA PCMs, 75 % ik i & B, W 9 2 4 1 34
I, TE U A R A A A B, SR T A
PRI R W L Ay S @ S A B =R AEH . Jin

SR T [ B A AL B AL Ve B T A AR A
KRR G TR R G 236 WUZ & RE AR . HLWUZ
HE ARSI A AR AR E, M H T RENE
T HE G BE R A B, 5 AN 5 R R B R %) b AR R S AR
GEAH L. % R GERE T A iE B 5 A i 2
41. 1% M 37.9%

AR B A IS AR = S X LA B
23 A8 K PH BB FRK 25 7K A7 1A B R 1 e it s 3 1 —
ol 78 T 7K A6 AR S # BAOK BH g 4R B, AR D
PRI K PH BB 2 25 48 A8 28 K PR 38 5 5 I B 1 7, W
F 4 15 2 7 AR RE A% 36 45 T 7 T N ) A A it Rk
il R IK I S V8 K 5 AR At AR R AT I SS 4, AT H
SERUG - FOUK UK KOS W, 7ER G s BT K,
7S AR P R E N 5 A0 IR 5% W A i, )3 oK B
A L 25 8 P R O BRSO A B R T £ A 1 T
PRI DT PR IE AOK G 22 24h fiEN . 5% A
TS0 AR AR A RAsK B 0K B R 4R R AR L B B TG K A
AHAR 2 AGOR PH AR AR AR Z RIS I T 43. 8 %%,
3.2 HEERSTERNLLES

FAE R R G0, A BIRE ST DL AR 3038 S BF 5%
XTG2 % TE A AR A4 K PR BE W i = v R S kAT
WO T SRR E A IR R B R T OR P AR
fRE T £ SHMER, ERAERSY
7.62%, %5 COP ¥hn#y 23. 60% ., Bejarano %2
LT R G A MG A& i1 —FMET PCM
HE R PERE R G (TES) , Z A S AR N T H K
i PR AR TR S 4 o R Bl B o Y R W i A AR
R R h R ET ZE KL R T RECRERL L., PCM
5K BAREZS P8 IR A PT LA fiff-£4 2 fif DR K P e = iz
YE 11 P S K BH B8 7 Az 55 4t FH s RIAS DC JC A9 1) B2

FHAEE Y T, kA T S50 AL B 40 45 A%
W 7 T4 S Ve 2R G2 AR U0 R I i TR R AR A B
BLES BB 1) 6 20 A% B 00, 38 o X BT AR B B R}
& e T M LA 2 80 R A e 55 25 5 i [
R BB 45 R R IZOR Y T 60 26 LA B A ¥ it AT
JHT H a8 i 25 fe =X i T v s iR LR,
HA 26 0% it T AR,

4 Z5iE

ZRIR T AR E IR R AE Y RE S SR B A B
AL AR S B P AR L RS F AR S R T A AL R T
URBERIAHAZ 25 P I i v 2R 48 5 & I Ml AE — 2 12
JE AT LATA A5 4l 0 & A B D B . AR E AR
PR AT LASS & K FH B a KUk 21 519 83 9 i 1 H



%509 1 K

T4 A B PO R E T RE A S

SR L 5 F 5 © 57 -

. RS R i 4 2R g0 nT DL = DA R gtk
SR, G AL 2 D K B BE 45 IR 32 AT A [R) T 1 B K
FH A8 7™ A= 5 i FH B[] 235 [i) A D i 7 ) 8

AHAR 25 A R RE % 5t 43 1 K BH fig B8 U8, R AIT
HEHUREFE , AT G T AE U HE B AT 1 S 0 1 Y S
AN . A — e H R AR L B R AR R
. (1D PCMs A B % WAH 78 o4 REAS B (R B AR A
P 55 50 B T 75 A 25 ) B (2) 22 T ik L T 3 AR AR A
T A 5 2B R B B v, DT A0 A AR 1
Bl FH A 15 55 [R) 280 5 (3) M dulg 1 30 ] b Bl ] A [
B RE S BN — T T M AR AR () B R
P o il S0 A T R AR T A B, W 7 A M | K TR 7
P2 B e 55 002 AR AR AR 5 SR n)

456 B N A0 R B B A AR AR M
REIEAR T HiA, X, EE X HEERM R A TG
1Y 4 J I 5 0 I 4t DA L s L

(1) FEAHAS BB E B8 7 18T > 22 2R FH 4% €5 0] 8 it 1)
FHAERE L A H IR 500 T L il & & ae i L S 4R
KRR PUERE SR Z 0" A RIE REM kL.

O PEAL S 3 7 ik 2D 1 45 25 3R 9] B 3 5
BB RE B BT 6 20 1 BE 15 B 26 4 ) A T 5 L BR IR
B A A

(3) Iof FH 3t 8 v, R AR B b 0 BB 8 7 R IR 2
S REAE Y (] B 187 AN 52 e i SR A B 1 ) 2 PE R Cn
T TR v R G S A A A L G A A AR B RHB A R
A5, A AT 25 6 AR 36 2% 7 oK L aE — 25 i oK bk g il
HIWF5E

S % Uk

[1] sRaAkS B0 R 55 RS 35 A AR A il g S 1 P 1y
AT D AR . 2017(2) 1 28-31.

[2] Genec M, Gene Z K. Microencapsulated myristic acid-fly ash
with TiO; shell as a novel phase change material for building
application[ J].Journal of Thermal Analysis and Calorimetry,
2018,131(3):2373-2380.

[ 3] SBZELHR3858 . 05 M, 55 W AR A2 Uk 28 /98 W i 204k
B B B AR LD DL R Tl , 2017, 47(11) - 28-35.

L4 XK. 5k IE R LA K B R 51 AH 22 38 FAR R i i e HC A AU AL
B i R CDL T N - A g #2013,

[5] BR#F,F¥k, THE, .28/ WR-91Kk 5 4 M A8 b kY
Ay PESE R W FE 0], 008 25410, 2017, 38(5) :41-45.

L6 . Ha2 0073, 5 AR IR AL & HbRHBE R 2 — 41 i
il #& 5 PEREWF R L) VL R B4, 2017,45(10) : 199-201.

7] FrMEmk, T30 BR BRI A 58/ e s a3k 42 4 A0 S A4 )
i ) 4 B A ECT ] R AL, 2017,44(22) 116, 33-34.

[ 8] Zheng H,Wang C,Liu Q,et al. Thermal performance of cop-
per foam/paraffin composite phase change material[ ] ]. Ener-

gy Conversion and Management,2018.,157:372-381.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

AR B L BRI L S5 T R/ S10. G AH S AR Y ] 4
ANYERELT ] M BHIF 58 24 4% . 2017.31(8) : 591-596.
W W e R AR AR FE R S R B AR B R I ] AR
7l 2009(9) £ 75-77.
Royon L.Karim L, Bontemps A.Thermal energy storage and
release of a new component with PCM for integration in floors
for thermal management of buildings[ ] ]. Energy and Build-
ings,2013,63:29-35.
R FLAE G B AL A5G A A E R LAY I A B M g
WL ] 55 b1 353 S S AR . 2017(7) 47-52.
KR TR 5. 7™ FE 3 X 55 AH 28 AR 3 38 & OB A REBF 5 (D] K
P AR AL AR 2, 2017,
Kosny J,Biswas K, Miller W,et al.Field thermal performance
of naturally ventilated solar roof with PCM heat sink[ ] ].Solar
Energy,2012,86:2504-2514.
SRUR AL AR XU R AR S bR e SRR B A A F e — Rk ik
TR L] A 5T R . 2017,45(10) :38-42.
Becker R. Improving thermal and energy performance of
buildings in summer with internal phase change materials[ ] ].
Journal of Building Physics,2013,37(3) :296-324.
F BB RE T R 45 A AR A B R 7 B R4 % 3t IX R BT
FELD] TN g BT R4, 2012,
TR A IV L 4. FGO-WPUPA St [# 4k BH B ¥4 R 9 1
S HOW PLA W5 BEL 404k A v 2wy [ . vl [ 280K}, 2017, 31
(8):35-40.
Oudard J.Anti reflective coating for photovoltaic glass panel:
US,US9242893[P].2016-01-26.
Hsu S Y.Modeling of heat transfer in intumescent fire-retard-
ant coating under high radiant heat source and parametric
study on coating thermal response[ ] ].Journal of Heat Trans-
fer,2017,140(3):032701-032711.
K S PE S W L 2% K R A TOBEBE U REAE 2 3 rh N 1 1 iR 43
Brl) ] 5515 AE,2017,45(11) : 46-48.
T PR G 196 T AR B e, A5 R L e 2 1 ) 5 B G A 3 R
L 2T 0] 0. 410K T, 2014, 43(1) : 32-35.
XU, AR HR S, R s, 45 A A B IR R B s A TR A SR 4 A
ARG I K] 5 4,2017,47(3) :95-100.
B e — b At b 2085 AR b AR R R I A
CN206469329U[ P].2017-09-05.
Jin X, Zhang X. Thermal analysis of a double layer phase
change material floor[J]. Applied Thermal Engineering,2011,
31(10):1576-1581.
Aoty =, Bk X B L 45T T K A6 AR R UK B g 4 A
o B HE BRI TELT ] TR AE RE DL 2017,35(3) :395-400.
HEUINE AL BN SE 5T MATLAB BUH 9 A1 48 3 #1
b S (N e R A W R D 12 T I BRI [ Y2 S 52
2017,34(1):23-29.
Bejarano G, Suffo J J, Vargas M, et al. Novel scheme for a
PCM-based cold energy storage system.design, modelling,and
simulation[ J ]. Applied Thermal Engineering, 2018,132:256-
274,
TRAE T A K AHAE BB e T U SR R G A e A
WS L) ] AR R4, 2012,28(10) : 88-92.
WeFs B #A:2018-07-10
f&F B #1:2018-08-30





