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Limitations of Differential Scanning Calorimetry (DSC)
Measurement Using In the Phase Change Composite Materials
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ZFR Parafol 18-97
Cl6 0.07 wt.%
C18 98.11 wt.%
iC18 0.4 wt.%
C20 0 wt.%
Bromine 0.01 mg/100mg
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-t #HE #EESD ST
EEESRE 485.64 J/mol K 1.9083 J/gK K Messerly,Guthrie, 1967
B EBARE 568.325 J/mol K 2.23315 J/gK K Hoehne, 1981

Eikis 61500 J/mol 24166 I/g K Domalski, Hearing,1996

B 301.3K 28.15°C Domalski, Hearing, 1996
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Canada; 1—\ -
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in: PCMW/SHWTC ~PCM; 5
Lithuania; 1 _—Spain; 5 o y
Poland; 1 TCM/PCM; 1—

Slovenia; 1 TCM/SHM: 17,/
\\ ! y, \
Germany: 2 \France; 1 SHM; 1~ - PCM/SHM; 2

K 3-2 25FEFMY KPR : TCM BB 248k
PCM FRAHZMEL. SHM RS fERFHR

Enthalpy DSC Manufacturers
plate test; 1~ _Metler Toledo;
\ / 1
others; 4
T-history; 3——
_—Netzsch; 5
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o 8
Setaram; 2—
calvet DSC; 2~ Perkin Elmer; TA-

_Insiruments; 1
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+ 3-3 RH DSC Mk &#4T PCM RIES 5HF L2

FFs Pt 4 ) Ex MW Tk A HE
1 ATDICO Spain heat flux DSC Mettler Toledo
2 ATDICO Spain TG-DSC Mettler Toledo
3 Universitat de Barcelona Spain heat flux DSC Mettler-Toledo
4 Fraunhofer ISE Germany calvet DSC Setaram
5 Fraunhofer ISE Germany | heat flux DSC TA-Instruments
6 Fraunhofer ISE Germany T-history self built
7 Fraunhofer ISE Germany heat flux self built
8 National Institute of Chemestry (NIC) Slovenia TG-DSC TA Instruments
9 University of Zaragoza Spain T-history selfe built
10 University of Zaragoza Spain Energy Balance self built
11 University of Zaragoza Spain heat flux DSC Netzsch
12 TU Wildau Germany calvet DSC Setaram
13 University of Lleida Spain heat flux DSC Mettler Toledo
14 [ Polymer Institute of Slovak Academy of Sience | Slovakia | heat flux DSC Metler Toledo
15 ERTES France ?? Perkin Elmer
16 University of Basque Country Spain heat flux DSC Metler Toledo
17 University of Basque Country Spain T-history self built
18 Warsaw University of Technology Poland heat-flux Perkin-Elmer
19 Warsaw University of Technology Poland Heating with WUT
20 Université de Pau France heat flux DSC Perkin Elmer
21 Institut fiir Luft und Kaltetchni Germany calvet DSC Setaram
22 Institut fiir Luft und Kiltetchni Germany | heat flux DSC TA Instruments
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300 { =Uni Warsaw (Perkin Elmer DSC7) 8,37 mg 1 K/min h
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ILK Q200 11.305mg 0.4 K/min h
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v
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—WUT PE 2.02 mg 0.5 K/min ¢ / ‘f ]/ / / /
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3.5. DSC Z*1E PCM #f=%

wn_EFrik, RERIBEMAFIENMIEREA DSC *F PCM
SEMRNHEITT ZLEE 2 EMEEXNE, 1B{RF1ERR
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T

(1) DSC MR A S ;
(2) HmBYHIF;
(3) DSC gt
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YA Mettler Toledo. Netzsch. TA Fil PE A
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Netzsch (DSC 204 F1) . Perkin & Elmer (DSC 4000) . Mettler
Toledo (DSC 1) #1 TA-Instruments (Q200) #J DSC izt
W88, MMAILLHEHSIT DSC FHiTMEFELES, 3-12 B7R
A E KK DSC {338,

ETEAMRBTHAR BTG ERIAIZXT PCM &E#1
RLFEITTME, TMEEE: B DSC #AMERT
0.5K/min Bt A g 158 — M MIEEZIEEAR] 0.2K/min BIE
J+ o

FALEMIR SR 2 f5, SRAZKFIFEEL 0.5K/min BYAN#HIER
LITE B DSC M 7T — R BOE, XRXBERTHXNE PCM
SEMR, 3-13~& 3-16 B R TN ELE R
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Temperature [°C]

B 3-14 M5l AE DSC KR HE G RIZELF PCM M4 R
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24 - —s=—sample PE
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signal [mwW)

20 4 J=U=&l=l=-lm=]
19
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temperature [°C]

& 3-16 PE A%] DSC VKR HE G FIZEZEH PCM MRS R

tnE 3-13 FfnE 3-14 fior, REEBYFEIFTT I SR
DSCIREE R TARENELZ. AFERXFEXENTHIEA
&l DSC #1777 ZXEEN R, EEH = AERKEXTHEE
#/AEIR DSC it 1T T ZREENE, HILKISTERE
guE %, n[E 3-17 FiE 3-18 Fix.
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0.007 - | —m— sample Mettler Toledo o— baseline Mettler Toledo\

0,006 - .

signal [W]

0.005-_ ‘
0.004;
0,003 J
0,002-
0,001 y

0,000

‘0'001 ¥ T ¥ T X T T T v T z 1
10 15 20 25 30 35 40

Temeprature [°C]
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o— TA Instruments Heating *— NIST values
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Temperature [°C]

& 3-19 £ /A DSC & MR EE B X

3-19 EEAR T X LEM = AV N RS 32N ph 2% . ¥4
/28] DSC HN 2/ E R~ K S, BEBLTEE AR
MERZEIREH M DSC (5N = /&L RMY & HREF,
FHHARm#AST DSC MERIBHEEETIEHEMRERE
REFh 5 E A 3 DSC (MR ERBME . LR,
5 ai5em 8 RRT £ REEEE TIRE S (B 3-11). 1L
BIRVBSIREREAT 3K, IEM/NTF 05K,
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=R NN 5 RSM TS U R p =

(1) FENE: SEHIRTH, SRR AAERHt
HE;

(2) BHEATHEBUHB EHHAET.

(3) HmHINE.

XEREHMIFIREEREEENESHRMNENE.
3-20 ERTELZMNELERALLER: EE—IXVES, &
MEIREITH (BETFARFTHD . R XN ES, FHHASE
IR EF, FEEmEIRIT . Bt EL&FEm, 8
ZIBarA1E, XHESRNERFMERAE.

" [ o e non |

£z

Heat Flow (mW)
/

B 3-20 ZELME, LL&R: SEHEMMAERHER (EFRBHE
W), BLR: SHHIRFIMELRHIRTIR BT,
In#GEZR 0.5K/min

TEAEMFREIZP I ERE] LA B)E -

(1) RBEFERFEFITROER, B) T=156'C EIFFH+F
mAEEFEERIRE (BERFZE: OCTERKIKEIT
BAE) .



(2) PREEZESHEURERERERNEL,

(3) HHIRZFEHIRFEML MR, NE 3-21 FiR
7 P &E tH1R,

TA Netzsch P&E MT

B 3-21 df3w GRfE). HOTHRME T ZRERLE
ANE BT HH 3

wnfE 3-22 #1E 3-23 Fioc, MRANEIZFNIEFZIEY
ZREmMPERZFRNEERBELERINEEZ RO, b
RAEMDRETUHER T AT IEERNE.

—o— NETZSCH Heating —— Perkin Elmer Heating
—o— TA Instruments Heating —*— NIST values
50, —“— Mettler Toledo Heating

2 1
2 0 A s ek
> A
2 50 |
© ﬁ;
== ‘#‘
<-100 Il
I ft
150 i
-200

i
e W
250 | panR R

-300

20 2|2 2I4 2|6 2|8 3I0 3I2 3I4
Temperature [°C]
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—o— NETZSCH Cooling —a— Perkin Elmer Cooling
—#— TA Instruments Cooling = = NIST values
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