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ABOUT THE CONFERENCE

The European Conference on Therymwarhysy clad tPh atp
Asi @hermophysical Properties Conference and t
Properties. All the European conferences are |
1 ECTP 198! Nov .13, Bad-Baden, Ge E. Fitz

2 ECTP 197 Apr-107 Sal ford, AStucke

3 ECTP 197:. Jun-232 Turin, 1t G. Ruff

4 ECTP 197. Sep6 4 Orl eans, F F. Cabai

5 ECTP 1971 May -2118 Moscow, us A. E. She

6 ECTP 197! May -2118 Dubrovni k, ° K. Magl

7 ECTP 1981 Jul-302 Ant weBekogi u R. de Co

8 ECTP 198 Jun-Ju30 BadBaden, Ge HE. Schr
9 ECTP 198. Sep:0car~ Manchester R. Tayl
10 ECTP 1981 Sep:211 Ro me, I t a G. Ruf f
11 ECTP 198! Sep:262 Umea, Swed G. Backs
12 ECTP 1991 Jun-161 Vienna, Au W. Neume
13 ECTP 199 Sep:282 Lisbon, PoC. A. Niet
14 ECTP 1991 Aug .-S e3f0. Lyon, Frai J. F. Sac
15 ECTP 199 Sep-:1091 Wur zbur g, G J. Fric
16 ECTP 200 Sep9 5 London, U W. A. Wake
17 ECTP 200! Sep4d4 1 Brati sl ava, L. Kubi
18 ECTP 200 Sep8 5 Pau, Fran J-L. Dar i
19 ECTP 201 Aug .-Se34l. Thessal oni k M. J. As.
20 ECTP 201. Aug .-Se2ps. Port o, P o r L.Santos, J. Coutinhc
21 ECTP 201" Sep8 3 Graz, Aust G. Pott
22 ECTP 202: Sep-:131 Veni ce, | AMusci o
For mofer patiacme, visit the following web page:
https://www.thermophysical propertiesconference



https://www.thermophysicalpropertiesconferences.com/

Thi 8% d@Rtion of the ECTP is organized by tBhe As
|l talian Society for Thermophysical Properties)
Emilia (DIEF/EELab), the NGNRAMCY! aRas & arec h URY/ U
Veni ce.

The objective of the conference iIis to provide
share experiences in the field of thermophysic
fuids and solids. The conference will concentr:
the following topics:

Properties

Thermal conductivity, t h&rewdlondiafnf ypgdopfieftrutsii easn,,s

and redpaoperties including emissivity, refl ec
includi-saglild,gucdl ori metric and volumetric pro
i ncl udisrod i dolaindd wettability.

Mat eri al s

Met ahd all oys, cer ami c sf,ungcltaisosneasl, ntaotneproisailtse,s ,s |
mat er i alesf,| escaaliavre materials and thermdli | athimaltegs
foams, gel s, emul smacnesr,i aslosf,t nneaatre rciraltsi,c anla naon d
and biomaterials, environmentally friendly fl u
salts.

Met hods

Measur ement techniques (includiagd mptrleddactilt o0 @in:
applications (polymerizati on, casting, sinter|
thermoelectric cooling, insulation structures



COMMI TTEES

| retr nati onal COmmiatnti ¢e ng

Prof. Marc J. Assael ( Prof. Andreas Mandel
Prof .ChkXxaasn ophe BatsaleDr. |l gor Medved (Slo
Prof:lLukxedmri don (FrancDr. Nenad Mil osevic
Dr. -Panher Ebert (Germa Prof. Al berto Muscio
Dr . Laura Fedele (ltal Prof. Carlos A. Ni et
Prof. Josefa Fernandez Prof. GernostPota) |l ac
Prof. Hiroyuki FukuyamProf . Luis Santos (P
Dr . BertramacdeGarnier ( Prof. Sir Wi lliam A.
Dr . Il ng. Wol fgang Hohe Prof. XimgR.ZhGhnigna()

Dr . Mar ci a L. Huber (U

Local Organizing Committee

Al berto Muscio (AI'PT / Chiara Ferrari (AIPT
Emi iChair Emi | i a)

Laura Fedel ¢ TCAIPRR®eoN a§ Antoni o Libbra (AIPT
Chai President AIPT Emi | i a)

El ena Campagnol i (Al PT Si mone PedrazzReg@g@no
PaBtesident AIPT Emi | i a)

Giulio Allesina (Univ. Fabio Peron (I UAV Uni
Paol o Bisonl T@lPadadov&N Francesco Righini ( A
Sergi o Bobbaeae T(RRlIdPPTal) C Giuseppe Ruscica (Al

Gianl ui gi Bovesecchi ( Giulia Sant/urJinonwe MA
Vergat ao) Reggio Emilia)

Paol o Coppa ( Al Par /Veurng



CONFERENGIFORMATI ON

Conference venue
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GUI DELI NES FOR ORAL LECTURES
AND POSTER CONTRI BUTI ONS

Or al | ectur es

T Plenary: 40 minutes + 10 minutes discussion

T Keynoménu2®s + 5 minutes discussion.

T Regul ar: 15 minutes + 5 minutes discussi on.
The time for or al contributions wil/l be strict
be seated no | ater thansdéssnionntamsd bted oegres uthe (s
and finish on time as schedul ed, in order to a

sessions.

Pl ease note that all speakers ar e nr etshpeo ncsoipbylrei g
al so that other participants might take pictur

Poster sessions

Posters must be mounted at the beginning of th
and taken off atthédepesntdend wihlalt kbaydi &apl ayed

Conference venue. Participants wil/ be encour a
which wil |l be held i mmedi ately after dmpecdr epicl
wi || be provided by the organi zers.

The poster format has to be A1 portrait (594 m
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Pl enary lLectur e

The role of l i g
I nf rarnodmyast r o
Pr AAfl . essandr o De

ht from Galil eobs
Angel i s
Graduated from the Univ
Angelis is professor in
and at | ST Lisboa. Hi s
gener al physics to high
years spen at CERN, G
conceived and i mpl ement
Pl anck Institute in Mun
detection of cosmic pho
he his scientific deuryg
of l'taly t o t he I nter
represents Italy in the
Mesures in Paris. De An

scientific articles an

Physics, and thrGeel igecpl
hi story of science in t
the Accademia Galil eian
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The role of Iight from Galileobs Starry
in infrared astronomy

1 fSaalyRNR 5SS ! yasStia

5ALI NbYSyGd2z RA CA&AOF S ! aGNBY2YAlF bDFEAES2 DItAES

{OASyadPaStt 2NE t SNYIySyd wSLINBaSyidles2y 2F LOlFte G2
F/ 2NNBALRYRAGAAl dZBKR MRS yIASE AAXdzy A LIRDA

bme mn DIFfAfS2 LlzofAaKSR Ay +SySTAlF KAa 06221 {ARSNB
GAGK Iy FTAGNRBY2YAOIET AyadNHzySydy GKS (St Saldz2LlSd A
0KS &LISO0 NHzYy 2 TS NEOENIBS yRO/ASNEHE A0S a0R 207K 6 KS f A3IKG o @S a
SEGSYRSRY (KA& A& YdZf o¢l 0SSt Sy3aJiK adNRy2Yekl &0NRLK:
LINBOA2dzat e dzyly26y LKSYy2YSYyl & ¢KAd &P dAl KRKGNIREIS
OF YSN} T 6AGK &NIBNIASHESAEAYS a2NISAGYK AlY 3 AAYAL | B KI LISy & &

M n
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Pl enary 2Lectur e

Ther mophysical Properties 1fCoornt8& u sbgua
to a NewARerseacait h

Pr oCfarl os A. Ni eto De Castro

CarlosA. Nieto de Castrowasbornin Portugalin 1949.Full
Professoat the Facultyof Science®f the University of Lisbon
since 1980, jubilatedin 2019. StudiedChemicalEngineering,
and obtained his PhD in Engineering Sciences(Chemical
Thermodynamics)rom Instituto Superior Técnico, Portugal
(1977). Receivedthe PortugueseStimulus to Excellencein
Researciward, FCT-MCTES, Portugal2005),theUniversity
of Lisbon Medal for distinguishedserviceand has about400
scientific publicationsincluding 38 books and chapters,one
Europearpatentand550conferencgresentations.

He directedover 40 nationalandinternationafundedprojects,
partof theminvolving industrialcompaniesMemberof several
intemational scientific boardsand learning societies he is an
international evaluator under European, National, and
International programs, associateeditor of the Journal of
ChemicalandEngineeringata(ACS), editorialboardmember
of severaljournals, [lUPAC and InternationalAssociationfor
AdvancedMaterialsfellow.

Prof. CarlosNieto de Castrois one of world's most cited top
scientistsn ChemicaEngineering/Physic&hemistry(top2%),
StanfordUniversityRanking,US, 2020,2021,2022.With more
than45 yearsdedicatedo the researchn thermodynamicsand
transportprocessesf fluids and materials his actualscientific
activity coversthe field of molecularthermophysicsand fluid
technologyjonic liquids, moltensalts,nanofluids,jonanofluids
and nanosystemsncluding new heatand storagefluids with
industrialimpactin the areaof energyandenvironmentandthe
useof ionic liquids assolvatingandreactiormediato synthesize
and functionalize nanomaterialsfor industrial and domestic
applications.




Thermophysical Properties for Sustainable Goals Development
Contributing to a New Research Approach

Carl os A. Ni eto de Castro
Centro de Qu2mica Estrutural, Il nstitute of Mol ecul a
Facul dade de Ci°nci as, Uni versidade de Li s
*CorrespondangsAubl@iaeptei as. ulisbo
Thermophysics is the science and 't echnTohthgeyr noofp hty Is ¢
properties of fluids and materials play an ni napnodr t
manufacturing industries, especially in those invol

affect our society need values of these properties
unaccepbtadbs®ep and compounds and to optimize energy

Undtelme United Nations Sutsa sak meashd aer chDe vied otphmiesp tpar rtGeaae Ihre
that can respond for aff or dgabflies hainndg cilnedauns tern eersgy,, ii
sustainable cities and, caomommugn i dtiheerns aphods sciebclpeat e y a a't
research was -@ddgecprdbltems,umehingh (iiidosnli wddlmtogdime wall s
nanomat eNaalb$| ui ds and new engineering fluids. The
nanomaterial s andamanoszyesdt eoms tvwhiel Ibaaslisso of a recent

[1] .

Innovation Possible
Solutions

SDG's

check

Fig. 1.Thermophysical PropereSustainable Development Goals Approach (TPSGDA), a scheme

This tal khowihlel sshiadwes performed in the | ast year s
devel opmeomtternigput he resolution of soRmecopmoDdhemsi ¢ M
research strategy OTPSGDA e rimo phhyes iacdala porfo peiretrineosp h(y si

Acknowledgment
CKAA a0dzRe ¢l & &ddzLILI2NISR o6& CdzyRlIeen2 LI NF F [/ AsyOA
''LStknnMnnkunun 2F [/ SYGN2 RS vdzNYAOF 9&0 NMzidzNF £ 6/
[ 02N} G2NE TFdzy RSR oték /07 ptc kiHKNRMZI K LIN2 280G [ ! k
{AIYADDENRY QS &
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Pl enary 3Lectur e

|l nvestigating the | iquidl p-lAsgs e vofewh
selcted Pulse Heating Experiments
Pr ode.r iPoott t | acher
Gernot Pottl acher, born
University of Technology
Di gln.g. Dr. Techn. Hen saaist
Experi mental Physics at 1
I nvestigations of ther moj

and

perfor med
master
https:

and alloys with various t
heating, DSC (Different.i
fo-pmit probes.

Further he gave courses
engineering, for temper a
physics didactic courses
hobbies is performing pul
shows. ilrmmenmenst rheet | eads t
in P°LI au.

More details for Gernot
seminars and t-@Gt®@z,) abdsed

projects, publ
t hesddUGipOmrlais
/-d roand .iance..&tu/ t ug _onl

Pottl acher

M O



Investigating the liquid phase of high melting metals and alloys
a review of selected Pulse Heating Experiments

Gernot Pottl acher

retired from Institut fg¢gr Experiment al
Technische Universit2at Graz, Petersgasse
*Correspongdobh¢g | Acthheaor@t ugr az . at

Duri ng tyheearlsasatn 40Oncreasing demand for thermophysical da
of matter at very high-ttteppenatunreesd ezheaologf els BSoarchhiagh
the mel ihegi offy space debris), for nuclear energy, for t
freezing point of gold, for modelllng of wvarious casating
in steelwehbduasr¥yorabaser powder 3d printing and final]l.\

Starting 40 years ago with a very fast ohmic pul$eaheat
continuously i mptralveaquihpment xtp®@rexteeind t he number of th
the accuracy of the data to be measured.

At t hat time in the eigthies many different groups all
t herprhysi cal data of metals and alloys close to meWwtl hg
be to give a reviev of pulse heating experiments existir

Theosdcpart of this talk will deal how the following the
metals and alloys have been measur edgHat iTSWbG@rra z:/ i Spediofr
cp/dcensi ty, d, e;lteh:etrrr'na:lalcfred;ddatei'r\miattwpllffu5|V|ty, a, pha

temperature (for pure metals), Tm, sol i dus/ I0iegruiitdiucsaelt epmp
pc, critical vol ume, Vc o#sctraltta c(aH O S )e nppeaedr samh eufr aec, 89, Ttdeen sebgoi s
obt ah aaleel e @ p oira beadubStd c | epapérs

Due to my retirement in thhge sysdrem2GLl achd@dshabieE@bpulilraa st
I NSTI TUTE OF NUCLEAR SCIlI ENCES, NATI ONAL I NSTITUTE OF TH
BELGRADE, 11001 Belgrade, P. O. Box 522 and will be oper
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ORAL CONTRI BUTI ONS

OS4d LilMondayll SeR.0iRAQOMQ

Solubility of CO in water and NaCcCl

Qi aoyun ChenP. Ma&rtin Trusl er

'Department of Chemical Engineering, I mperi al C
*Corresponding Author: m.trusl er @ mper i
CO is one of the i mgurrietaine <d emay mee df dwnmrd giemlaogC@ al
of CO in formation brines is an i mportant parameter
of CO in water and NaCl (aty)Pasahdt adtnsempepnéessesets
This study provides the first data for CO solubilit
The measurements were conducted-pbgesausidatvilenwsty eatl hl eyt
cell was filled with a known amount of gas, after
di ssolved. The bubble pressures were determined by
vi sual observation. The relative uncertainty of the
4%. The new results from this study were used to de
brines acf at dmmertatonre, pressure and salt molality
Kasarnovsky (KK) equation [2] given by:
I ro() =1 @+ k <sB(2/ RYA, Pr. dar (1)
Heré s the fugacit yhiod tCHOe i molt dlei tgya sokpih@GHenr yide agm
is the Sechbhsvt beembwhiad ethiye off arstailal, mol ar vpolsume
pressmries atmlde sol vent vapour pressure. Kivaal pFairgame
1 (a) shows the experimental results from this stuc
Fig. 1 (k) &hewbumnbdtei on of temperature.
180 0.65
6.4
6s 160 I,LA?
140 | &8 4 085
_6o Aﬁ a
3 ~120 } ¥ F A
gs‘a g F ¢ 0.45
E . % 100 } ff:m u] %
%5‘4 %N 80 :? - by 0.35 ;{7
:—%5‘2 < el .
- s
& & a
50 40 o 025
4.8 20r —:_DEIA
46 0 = L = 0.15
0 5 10 15 20 25 30 273.15 373.15 473.15 573.15
(PP sar)MPa TIK
(a) . ) (b)
Fig. 1. (f#) Rlg@mnmi GQ@ i(n® avaM,erl:i t erlat utrhei sd-awcagikdiel . CO in 2
NaCl (aqR, sohiudd womkdel . CO in 4 mA)t kigsoNWEt kmjoalge) . s cClod toiuag n :c ¢

t emper atTer eB:23bI1L5eT,K;3ﬁﬁr98eTK;3§Ba|1§'é=}(;3,.291r5eeKn., (b) Pl oki> of He n
and Sechendkvasc e fffuincciteinoTor ,6 fA atnddnp € i & eula é urhe &damvoandkd el .

Significant references

1.TorGInl arves, G. A. Fdrud dJ .PhR.s eMoH qTuri®l3i®be.t 202 1) , pp. 1130:¢
2 Krichevsky, 1 .R.Jan@mem.S. Svddd.s ar5ivo (&10¥B15.), pp. 2168

Mp



OS4d LilMondayll SeR.0RAQOMAQ

Measurements of density, surface tens
superall oys at high temperatures: in

J. Dellac3oi@ouBakBakx.c3aBar.efDe®.maBa’r rA.oZBr oss e

lCEA, DES, | RESNE,-1BINB-PGaddcRUaamee, FFrance

2Univer&$&@l@mJiGEA, Service de®d®shavahe®sn( BRMA) | au x
FO911&ilduYfvett e, France

SEDF R&D, D®partement PRCIBMEouS Buamc®atier, 784C¢C
‘“FRAMATOMEI M, 2 Rue Professeur Jean Bernard, 69007
*Corresponding Author: jules.delacroi x @c

Within the framework of the welding of steel compc
wel ding pool penetration is a major i ssue, bot h
phenomena, the ther matdgldraadli cmayfbe her moén elmy M

SSOPDUOSSXWOS ™= IO

0
k

op of the welding bath, which can in turn influe
| ows, such fundamentalsupfapamtticevs isasusnttd v vintsy o f
emperatur e, are required. These properties at |i
erritic steels and superalloys. To our knowl edge
t e c hinsod wegs .c al

VI TI test facility has been designed to i mpl
erties, such as Sessile Droplet (sSD), Ma x i mt
ometer (TPV) 't echnoiweude sus Tthoe spee rtfeocrhmm i aqruiegi nad |
temperature correlations from the melting poi
r temperatures [1]. I n particul aro,f cSoarhcoeor fi2ng
r
r
u
a

sanoo
0o

ovided, emphasizing the decisive role played
i ment al uncertainties-tast ophemieadledanalges e
ence wfsigdamml.e comp

—+T

rall el , the measurements obtained o e VI TI
S . I ndeed, these data made it possible o car
and FRAMATOMEonc adadies which are Cast 3 M, code _
pectively. I n the work presented in this paper
ding technique), the resul ts sehnowehde otnh rtehee porneed
the other hand that the numeri cal simulations
owing this parameter precisel.y to enhance the p

—T T oT O

n th
[ t

—nmmo

Acknowl edgment

This workahasebdeent thanks to the subsidized project foc

n nuclear industry, jointly funded by CEA, EDF and FR/

Significant references

Del acroix, J.,. PiAuserni P, ,OChiRBhiel N D., Brosse, A. ar
Al SI 304L Steel Density and Si#Arcftawve TEdreneonn,s artd Hli gfhl
research int., 93: 2100624.

P Sahoo, T. MeNmdy aand ABlur fJace -stuernfsaicoen aocft i lvien asroyl ume
conditions relevant tMatwed.diTrga msee.t @B9,11uvw alP.88LMetmp. .4 83



OS4d LiMondayll SeR.00RAQAOMR
S@Solubility in Polyethylene Gl ycol D

Correlation by wusing Macro ASO(

Tomoya ' Ts?2Rjyiosuk® Wakiaeal JHi Xoakiatf Maltakuwk advsgsthi na
Hi royuki 2 M&Ktag sdiatiK aTtoscuhtidg iOt ak e

lUniversiti Teknol ogi Mal aysi a, Kual a Lumpt
Coll ege of Science and Technology, Ni hon Uni
SFaculty of Engineering, Tokyo University of
“College of I ndustrial Technology, Nihon Unive

*Correspandiomg t.tsuji @Qut m. my

Removal of sul fur compoumrdesc dsssicnognp ud xshoa ws tf og a sn att rue
and Zol |l wegl rgppodt eduihpbdiimnient h(yML E)t hfeor4 2(SDOME )K, atan2l8
the concave VLE with the azeotropi c tante 2WL3E 1labt, 283833
323.59 K The VILEkesuggtst sxatmidb bDiMiEg &€ Were ashd®l@u bri d s & a recs
measured in | ow molecular weight polyethylene glyco
of B¥Y¥Oysing a static apparatus at 298.15 K. The PEG
PEGDME was expected to havki ¢g.tT off{lif)) i sshodwisbdHA D drys i wmi
298. 15 K. The experimental solubilities were far |c
i nteraction i s;modienctuaien eadn damoenpge a30 ng uni ts, ofwePEGD
correlated with an activity coefficient me«dde-D- si mi |
andy, S®©houl d be considered for-CHh@GBaen dgyS@emes .j uant tdho
and ttipeiirntgerreawcti on parameters were determined by t
named as Omacro ASOGO6 in this res(ela)rcshoILFblgI i1t i(ebs) i
where the effectivenesmbwasosebtoms92 o0 weGHOICIHan hy
of PEGDME. The detail measurements and calcul ati on
(b)

g & 1

= =

o o

Mole fraction of DME x,/- Mole fraction of SO, x;/-

Fig. VLE (a)y -SIMBnNd)S(Qf)L) solubility, )n RBGBMEa(@#) Zo( | we

K:V,[) : Noles and Zol) weBhi2]word3. BBcKld (AKSOJ.

Acknowl edgment

This research is one of the activities in the Grant f ol
Cooperation Agency (JI CA) .

Significant references

1 .G. M Kontogeogi s, R.-C.Doe nHarhpt iGn n dE ioM.o mibeun, Hlat eMo 0$.
Zilnik andn¥d.. ClBeasgo. vy iReeposl.. 60 (-52001231.) , pp. 4987

2J. R Nol es &nddid. PA.ashaodHIqueg6i({1891), pp. 275

3.A. J. X. Lai, T. Tsuji, K. ToclAigAdvL. R&EFhEk&mui WclMda h
102 (20280Q0., pp. 66



OS4d LiaNbondayll SeR.00RAQAOMA

Ef fect of interfacial CracdAc@Aibm-8sneh t son

and ther mal barrier coati ngs
M. HayasHKi Tslyk &®&m@,Eoldo WaamchaMdd Susa
Dept. of Materials Science and Engineering, Toky
Dept. of Mat eEn il se eSrcii regh,c eShainlkdaur a I nstitute of T
*Corresponding Author: hayashi . m. ae@m. ti't
The surfhacedofsuNierall oy turbine blades for jet eng

i mpr ovree shiesata-sc@bi lYitzed azircoPV® (¥SdHfteoatuskdbywsE
subjectedMgiorShiegoxGades (CMAS), which are the main
mol ten CMAS spreads w&tSZi nhpiandi pemnpnetmasing theoYBH

[1]. Thus, it is important to investigate the effec
there have been reports onwéeheabintiery ac4ab] reaespe
CMAS, to the best of our knowledge, there have bee]
interfacial reaction. The aim of ¢thienstoadythe ¢ton
fabricat i ntgy me ssusspsinlsd othr op met hod measur ement syst
angle, and analyzing the microstructure of the reac
The substrates us&rd®@iwetr er d8. Bpmoy &r YOt al 1-En:®) ngl at e
crystal plate (surfaceOpgiiretngaragd oml {tled.0}30 (rAB YSZ) CI
0.15 mm diysgpneettererRMocoupl e wire and cooled in air
measurement system by the sessile dropnmbeutdbdg Ahee
reached thermal equilibrium at 1573N5K, the CMAS me
for 30 min using a baN&lliagher opThe ad orstyasd@ama wg tt dha e
ankdet CMAS melt was calcul ated from d2hemeotbhtoadi.ned i ma
Fig. 2 shows the time change of the contact angl e
contact angle decrheayysSZ swdrstafaterr Gh0 | £ ,f dhet cont
for OsebAltratbsubent rtahe,Alanorthite and spinel wer e
suggesting that anorthitpréagretredvi ¢ dintaa cdti gthetmededar n
preventing interdiffusion. [4,5] On t%4hredwkrherrbphdc
by ?@ad?MgantdnZreOdi ssol ved to super sraetcuirpattiasgne di.n Tthh
reaction is considered to have caused the decrease
(@)
a T
P T — 60 o 10YSZ -
CAMERA  Filter Tl & 13VSZ
[ ——— 1 - 8 AlLO;
. E::;m' —
(b) Mullite tube (c) __ Furnace tube %
Mullite tube 9 g a A
Thermocouple *g 20 o e
j&;ﬁ:couple CMAS S o o Z O o—|
_ Substrate &V -~ |
e : % 500 _mln[n] 1500 2000
time |s.
FigColdtact angle measur Fig. 2 Time change of
met hod (a) Schematic di substrate and the
(c) Sampl e secdiide. view. . . . _ ... .. _
Significant references
1A. G. eEvRarhoMat er., Soil . 46-5683001), pp. 505
2Y. Hageashl,, Mechanicabl Engi 6Z601bhg pptteérs.
3C. G.etlLédavli.Eur. Cevalm. &bc(1290%241.), pp. 19814

4B. YinResualks, i voPhyi6cg2021), pp. 104365
5B. YinSerfal CortvolTechmdi#t)y721019), pp. 161
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Heat Capacity and Ther modynamic Fu

Brian F. YWoAldé x i34 dRGii disamd ARiemaam dr® Navrotsky

'Department of Chemistry and Biochemistry, Brigha
Department of Materi al Science and Engineering, f
3School of Molecular Sciences, Arizona State U

*Corresponding Author: brian_woodfiel d@by

Sodium rare earth sd{®Enasryatlkkuenrdéds, HaREFnNnter med
extraction and have important technol ogi cal appl
energetics, and stability, bwer measfiednpNaREdHealNaN
NaYhF andsfNaom 1.8 to 300 K. Qur meas-teenments uséo
capacity of each sample which we attribute to the
calcul ationweoffiethel efausedctng the splitting for ea
ent hal py, and Gi bbs energy increments at selected
of the tdnmomen NdREMI)e menrdt & h@Af)d uverriederse a(sured previ
us to calculate the Gibbs energies of for matsi on f
relative to the elements at 298. 155K 2Wasaknddddiolid4 Kt
kJAfodr NaNM#FYRNdsrNasYfbeFct i vel y. Thesr@ilmldd veen drogyt hee
at 298.15 K waks. TxlI'KuAndBled2t addmol §.or KWhANGY R nd

NaYbrFespectively. iEvae hGistamp|l edaer qiyegrael ati ve t o bo
indicates stability relative to t hesejsccoamppounnddss .arr
thermodynamically stable relative to the el ements
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Phase Behavior Apparatus

Aaron J.""Rowane

INI ST, Applied Chemicals and Materials Divisi

*Corresponding Author: Aaron. Rowane@NI S
I n this presentation, a design of a custom appar
asymmetricprmxsgwrres dfo 300 MPa and temperatures of
of the instrumentolcomecieditte wvafn da cwanreirabltee moni t or
LVDT coupled with a met al belvioawe |l t o Deaskttiyhesid
knowl edge of the mass of sample | oaded to the vie
using finite element analysis to ensure thermperat
control could be achieved at high temperatures. T
are discussed in detail in this talk. Additional/l\
data acquisititen -bi qbiud bpbagpeoi separation, and s

di scussed.

H N
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Surface tension measurements of St e
Il nfl uence of the chemical C 0 My

Dyl an L' Maaokaetl, Clohuormadsi sMiue i ,¢ PCairliinppe Le Mas

Uni v. Bretagne Sud, UMR CNRS 6027, Il RDL, Lo
*Corresponding Aut houbis.mirckael . courtoi s (

Ther mo phryospiexfaileisqui d steels are data of interest f
such as welding or additive manufacturing and for
experi ment al device t o measscuorsei tdye nosfi tlyi, q lsiud fxtcese It
surface tension is the oscillating drop aerodynam
temperatures (above 2 000 AC) and avoidcpobhtubhnon
sweeps a range of frequencies, then a fast Fourie
the drop. Finally, the surface tension is calcul a
and steelsbhasketbeen phe | ast years [1, 2].

For strereelseeihcbelbee all oy el ements can be challengi ng
For example, the evaporation of manganese i s obse
of its low boiling point. Few seconds at hi gh t e
manganese. The resulting modification in chemical
tension. To addfaesee thnsi ossaoaft, stbael suwith differ
I n addition, a chemical anaIyS|s of the sampl es L
data are analyzed in order to edtabéishemi tahkcbm

change of the composition due to evaporation of s

Re feenrc e s

lLevaux D. , Kl apczynski, V., CourtoiSsirfelce Pieasieonh Df, |&
304L SS and effect of drop mass in aerodynari2clOleevi t
https://doi.o0d3@B3&®51007/ s10853

2KlapczyWski Le Maux, D., Courtois, M., Bertrand, E., &
pur i ron and 304L stai I S steel under di fferent
htt

ur e es
ttps://doimmolrigi/l d.02aA226158558
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PerRobi nson andyplel Mgoadtzonsriodh St at
Mul ti conmfxrnearmrmtes RedTewastpotrd : CO
Density and VLE Predictions

Ni ma RazmjrmtComivet,savaonuell’e Gatti

Politecnico di Mi |l ano, Department of Energy, Vi
*Corresponding Author: manuel e. gatti @pol

The accurate predicti ongzraofc ht hsetrrnecadeysnedansi cch pcrisogpeeie at ffi cers

of the £LGps3 ur@® Utilization and Storage) valugz chai
transportation options, sdichtasanpippelt ierdiets i avahl e schdi npsset
atmospheric temperatures (e.g., from 100 to 150 bar
Density-lamduiMapeogui | i bria (VLE) are key thermodgdami

oper at pminp elfi rCeOs .

In this study, the predictive capability of three t
phase envel ocpoeensp confemitwbdb@dnes f i onel M Ar papyestaendd 1Y ak
one sewmeobnents balskAr/MHOIAA)e t(eGQ ed by Nazeri et a
reported and discussed during the ECTP2023 conferert
st andaRadbnReomg cubic Equation of State (Eo0S) with Pe
Robi nson -Smaintdi eWo nngi x i-WdS)) rwilteh EsopSe c(iFR cal ly tuned bin
GERB0OO0O8 -pnaurlatme t e rb albeeldmbhmoldtdde (ver si on originally deve
maj or goals are: (i) for the cubic PR model, to ass
(ii) for PR, to eS8ahdhéer wmdmp awdok uloéd tthe MWNoamgsi c on
predictive capability; (1 i1 YWSt onodemp aargeai nlse¢ & hr@u res
computational-R90OBnboberasi ve GERG

Results, repord BldArf a@daysteihres tRuieg nrae y2A QMG hiosw mdrag GERGY
prediction witt deaudi at2i%,nswhbieteweteme Penel oux vol. 1
behavior especially at supercnigei ¢éRpdrn giliRewsxs uareds U pvhte
PR model without Peneloux). ConzZ@0&i amgdttkESptnmisdeblre a
feature a very similar and satisfactory Abubbbheypoli
pressures at a given T in nearly the whole range, e:
Peneloux fails to reasonably predict the bubble poi
This work represents dlhepmemrmtrtamd) tpwninng fofr tahd ug dlhe
used not only in isduwsm rmeaals uappieindat ibounts aflosro Gdr p
related to new VLE, density aiaskeadami xapaei ty dat a

80 100

. =t PR-Peneloux

=y TeTPRWS

E’ 6% —+— GERG-2008 20

5 4%

£ =60

22 £

% =40

= 0% =~
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Taj 20 W \’ 20 ¢+ EXP[Ke2017]
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p [bar] T[K]

Figure 1: Results from model s a%SGHEBGMewdAr agulhiet narkper
mi xt ur el gfFti)g.Rel ati ve deviation for Density evaluation

a Zmodel ” Rexpdata -right) Phase envelope%ofFitdiel mi xt v
Qexpdata

Significant references
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Metrol ogi cal Facilities for Ther mophy
Hi gh Temperatures and Determination of

J. Mahar a., SMar &r du.t, nNF.di He!mb®.r geébrer t
A. ShanM.y? ZHlaprft ma® n

Center for Applied Energy Research, W¢gr zbu
2Technical Uni versity efchAvwep Inifeud tSc iV mrazesu r\W¢ r(zGeu
*Correspondi ng Aut hzoerr:o cjaorcbhoenn. .dneanar a @c a e

I ndustries such as glass, space and aeronautics as
i mprove the existing ones in order to remain comp
devel opment whi abwamatteoilé sexposed to high tempera
stronger, thermally more resistant, et c. Environmer
used in stationary gias owuwdéi nes pndtactr cmafal ktiuc bc
conditions and high temperatures. For coating syste¢
correlated with the ther mal icoonntoacccturrse sfiisrtsatnaceas e dJs
del amination and finally to complete coating failur
|l ocal del amination during operation hies @fr emdjacre di ot
testing (e.g. cutting the specimen)-contaefuimeée¢ hodan
sufficiently reliable so far.
Hence, in {TRACEMPIrR| Bt referenceeds atavetbesnaddyv
guantifying debonding and ther malconbacactmet bapidst an
measuring the relevant thermophysical properties
tempesatupr to 3000 AC. In the developed setup, the
nonont act heating method and the resulting temperat
device. Si nlcemiamateixdrmstiimgr eleses t he thermal <contact
the heat transfer from the coating to the subj ace
temperature as visualized in Fig. 1.
For performing quantitative analysis of the | ayer
properties of the coatings and substrates have bee
facility [vii]jt yannde aasnu reenmiesnsti apparatus [2]. Thus, the
where applicable), thermal diffusivity and specifi
the ther mal contactngesi sthecéenapdtipaet edboaoadting
facilities and setups are introduced as well as the
coating with partial delamination (air gap) photo of coating-surface thermographic images during heating

i bond-coat

with
substrate
Fig. 1. Coating on a metal substrate with definedtpagticalfae
determined by active thermography during the headbugd pbase
del amination is V|5|beonaphoto of the coatin
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Mass transport control of remodel e
usi n@g Bbrnionti ng

Yusei Kl mAgait,a RQmod €¢,i RPwuothS¥Yadohi hi2ro Taguchi

1School of I ntegrated Design Engineering, Keio
2Department of System Design Engineering, Keio
*Corresponding Author: kumagai @ntl . sd. k

I n fundament al bioenmddelai ngeskavahchli @t dsystem an
chemicals via the capillary vessel is extremely va
technique, the complex 3D vascuduse soyfs ttehme hdisf fnioct
the ther mal and fluid system #esikgn amcdti pa ni rse noonde
promi sing approach to remodel the organs with vas:«
By gsitmeomchgiap, rapid and highly reproduci bl e ance
bul ky test using a3dbmadisntém bhasesdsomdtyhe af &inbo s e «
hydrogel has been newl yBBidoepel aped. c&ahe cpnoposett’
processing and the mass transport properties of pl
|l aser. When the pulse energy is | ow, ias péacdteaarallat
process, minimize tiha atdhi eart madl aeg fefasct shemrcenomreci s
accomplished. On the other hand, when the pul se el
transporctalesf vailaemihe processed hydrogel was monitc
this presentation, the validity of proposed met ho
di scussed by comparingi cheomaprsotceasnasdohydrechaelacu <
modes.
Femtosecond Photoablation

Collagen  Cell seeding

h |
Microfluidic device ydroge

Fig. L&m@h@mn
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Si multaneous CCS and NG Storage |
Stefan!, P8krgko -Ei s@ai fienes

1Geo Process Edgiweesinhg, BRahum, Bochum, NRW,
2FThermo Services, GmbH, Cologne, NRW, G

*Corresponding Author: seqc@f ther mo. cc
Since the start of t he i ndustri al revol ution, t h
accelerated energy demamd, 9vWHE ncthe niksd nceu rcroembt ul syt i noonr.
equally propor temnasi omsrreasef olnl €Wed, together wi

temperaturessof Cimoar!| yt,haam di gnemi sanbngetdisc niod n t
forthcomiEngn fiuft uar e .arge proportion of the energy proc
emi ssions will still be necessary to st alihlei zper iomae we re
souwiclel cont i nlues dd, blee xwairmgpnef fici ent Carbon Capt
only sustainable option for our modern society al
Bef ore tlhker aRunsesicaonfd i cNG) Nrmnepuradenstaed 24 % of Ger
Significant domestic and industrial renovations a

guickly become a more expensive and scardcepe ncdoemmto;
the winter peak demand al most doubles that of the
of which are stored in deep salt caverns operatin
about 70 barl asceeghéeréedthosbati c pressur e, resul
caverns being permanently stored. Therefore, due
potenti al reserves would greragd syurad , epd sagieb IGe r anlasnc

The current Ger man sal't caver f swtha rl aeg et hcea peasctiitnya t
Ger mazeniG3®sions are equifovfah@e@t3@ oUCuand 1100 I baron.n H

wit h some.dfelvueildosp,s G&ry peculiar behavior, such as
the simultaneousisn ogalgte ocodv eNrGhsa,ndr eCsQul ti ng in int
an excellent contarribbount i menu ttroal Getrymacnoymnsi tcment s and
However, the benefit of this approach would not ol
of |l arge amounts of NG reserves tcalirmetnhé ymitmiampmc
pressure. Given Europe's current geopolitical sit
are of high ecological and economic relevance.

Global direct primary energy consumption
rect primary energy consumption does not take account of inefficiencies in fossil fuel production

Fig. 1. Energy consumption trend.
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Surface tensi on >XSeedSs umed mesntbyofaeCGuw dyr
el ectromagneattcon techniqgues

Masayos hili, ARlyaocyhai L,MaMaasokhi t 4 Whatkaont aob, dQukintcshuik aT &k ah as h
Hi r oFuwkiuylama

'nstitute of Multidisciplinary Research for Advance
Dept. of Physics, Gakushuin Univ, Tokyo

3Sumi t omo Met al Mining Co. Ltd., Tokyo (J
*Corresponding Author: masayoshi.adachi . d7

smelting processes for pyrometall ur gy aornfd chhed,e
parated fr osnetat Isilnagg. plhnastehebysettl i ng process, th
ag phase, which causes a copper | oss. The sedi me
Stokes | aw |

1] . I n addpltetont othaes adbhkebliesn aff
omenon of the
s u

suspended matte droplets in the
nds on the rface and interfacial tengaitoe of
slag affect the yield of matte production. Ac
ired to design the separation process of susp
surface $FeaS imel tod ushiengCuaerodynamic | evitatioc
sample with a diameter of 1.5 to 2.0 mm was pl
using a rotary pump. The chamber was fi
e conical nozzle, the sample was | evitat
en, sampl e tempeaerodtour epywasnemeas cradd bbwnt

® >

o0 S50 o< —m 3
c

>S9 oT TOH O —
PO QT @

n

re of eachmhnsamml é.e Tetwvea | sulart feadc & rtoem ssihe f u
rface oscillation of the |l evitated dropl
on of the | evitated dsriotpe estp enaakse resx ciin setda |e
evitation of the sample [3]. A resonance
ing the surface oscillation of d&dh eexaiotpdc
t the excitation was turned off. The su
cillation speay wamer ®absEheedurmfyaheé ghsci l
using t eg edsr oaptl etthe nmasci | | at i eSn dreecSay .a nSu r3fla,c e4 9%,e 1
CuS melts was measured in this study.

For all the composiEFk®@8 smelStus fdheer ¢ 21asd owmi toli iICucr e
tensi o®tFexl |Gy was smaller than the value calcul at
CuS and FeS. It is considered thaSiFetShened ur fiasc eéri gdr
bul k concentration of FesS.

Significant references
K. Bi swas, BWTt rGctDavwee neotratt,d uPggpgamoGoppheea)3

1A
2R. Minto, WTr@&nsDhavnesnpovMilbn. 8Met442011.972), pp. 36
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FudNli trogebi Yyapdr Equi |l i bria Model
Using the Hel mholtz Energy Equatic

D. Mené&gaAzoJd?: RowlaHhe Bel |

Construction Technologies Institute, National R ¢

2Department of Industrial Engineering, Uni versit

SApplied Chemicals and Materials DiviygioN] SNational
Boul der, CO (USA)

*Corresponding Author: menegazzo@i tc.c

The aviation sector is estimated to be responsi bl
fuels (SAF) have -bmienaslctwenrsn adteir wals afsorl opet r ol eum d
t he sector. I n the design and optimization of air
t he-afiuelbl end is fundament al and i s-lguii dd eang iyl it hreii
of -NaumglIxtures are of interest in the eaviarl unai t xi tounr eo
combustion chamber considering nitroge as surr oof
mi xt ur e mleNdneil xst wrfed ulkeased on t he HeImhoItz energy
interaction parameters. The fitting is based on tl
considers a wide range bhgchemeceaebtfamithesembagi
The equations of state available in Refpropl0.0 f
some preliminary EOS for other fuel cual nadti ed att rees . b i
interaction plmameueres basefdueihst heir chemical st
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Ani sotropy Study on Th garnndaiWBGonn dFu cl tmsv

Jimih XWi angydliameXi angdy,anwaolgiaung He

1School of Energy and Power Engineering, Xioan J
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MoSand Wi n films have high carrier mobility and
application potenti al asnanrioerfmoeXieltite i €t heramee li ed ts
paperzanMo3MSI ms wer e prepatrtear ibrggmmaapnodet 3t drer snall c o
measurement system was built to measure the therm
experiment was 25 A C ~ 200 A C. AccxarmditMbi thaonkse x p
have | ow ther thhlVWLatb ¥ducandvitthyei(r thermal conducti:
of temperature. Due to the existing methods of me
usually need the compl-perxe dihseirama | manmogifead ¢ taasli & ghep ha a
[2], the heating wires with width of 200 microns
respectively. From tédme wme &s warreemesn tg nri € § wlatng Eayf h5 g h
wire,betkmawpl| ahat heat conduction is also a main
resul t sanodf.tWbho & f i | ms menma swirdeedmawwdt h®e 2wWi0Or e s , respec
t hermal conduction of stihetaateosyoaspem mal dediayed
mo d el il nmanlel yapnl da ncer otshse r ma | conductivities of the
12
10 :
08 |
%
506' "’M”M’*—A
E '_‘_'M.
04 t
02 | ® MoS2 S5um * MoS2 200pm
* WS2 5um WS2 200pum
00 1 1 1 1
0 50 100 150 200
7/°C
Fig. 1. Thermal conduct i;amnmd yWsiena sruirlenmsent r esul
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Wi debanldnfMi @red Ther mal emi tter
on multilayered Nanocavity Met

Tun CadKualn Mend LShaann? ZNWiange il uvah &ngHolriugo L u

School of Optoelectronic Engineering and | n:
Dal Uahversity of Technology, Dalian (Peopl ed:
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The efficiency d@amdradamiwi(ldMghto mdimcalelsy widétler mi ne
of many applications including ther mal i maging, t
conventional components, the excell entthiamitlhitogknes
hgperformance platform for infrared applications
proposed to achieve high ther mal radiati on. Up t
emi tter has become a &yl igoatli aves .e xhyxebrt deinree rxtt @&lnlsy v @
broadblaRhdt Mer mal emitter using multilayered Ranoca

shaped diNgimedatarli o AMSi altayerbsut e the broadband high
mul tiple gap plasmon resonance (GPR) and propaga
strongly suppaoirecleeiebygi toBMDMetavity winebBsaisf f @hent
is connected with the peitbdrobffmetasar haael yTher
80% in-l Rhat Mosphericemwi rppdow i afi n§~b4 oadbamddalssor
pol ari sati on othasteag s abd Vv et cafmbydi Blreeof exOper i ment al de
t heoretical framework establish a basis for desi
initiate a promriRisnoguracpepsr.oach for M

H
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Thermophysical <characterizati on -SoOAF TD eEeopS
for applications i n Greenhouse Gas
Luan V. T.1M2 A9.e nB.a-RReoadr'rt2egu elzi X LI ovell
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2Engenharia de Processos Qu2micos e Biogu2micos, U
Dep. Chemical Engineering, Uni v. Naci onal del Sur (
*Corresponding Author: felix.llovell @u

I n rtehceent years, the themophysical study of Deep
These eutectic mixtures are based on the combinat
(normally a halide salt)HBDand (& yhy crad d ¢n aB mrediit maa |
consequence bobndheghefifegenbet ween both compounds
point compared to that of the indivi dualf accotmpwoindeennt
the range of the |l iqgquid state, while keeping a n
Liquids, as the HBA: HBD combi nati on -bcoannd i bneg edaosnilny
and the thermophWMewewaeér prtolpese i mechani sms are sti
describe their thermophysical behaviour. I n this |
to obtain additional infor mahe omi gt gdii dectih@en.exp
I n this contribution, a practical methodology to t
applications is descr3ArRTd.egruat itohni so fp usrtpaotsee ,h ash eb e
ot her i mgddlolol s, SO MBs Basbkbdmelidea her on mol ecul a
analysis distribution, a rational <choice of a mol
proposed. An individual compbaoaemingppheabPBES whert e
compound, is followed to describe density and vi sc
the solubahdtl wdr iClDat ed refrigerants ihne dinfpfaecrte n
di fferent variables (pressur e, temperatur e) and
number of fluorine -8t om¥hees olS)Ad-iTh aad H &0 wsé & s0b fpr e[s3F:
framewor k ovhsirkel a tt d sprpedi ct the behavior of thes
guick screening so as to select the best conditio
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Evaluation of ther mophyrslCeNal afrl opesr:t
surface tension and Vi scosi

R. Noviak®vi 61 uMa niiMel.r Fecht

INational Resealr CMATBH)u,nc\Vila (dCeNRMarini, 6, 16149

2l nstitut f¢r Quantentechmol Ngnesysthemgn at Denmndome Mi X
Raumfahrt (BRuR§ervwiGenhelOm 89081 Ulm (Ger many)

5l nstiet of Functional NanosBEisnsétesieneUUmMm, UBOOVO&81s iUl yn, (Al

*Correspondadag. Aovhaovic@ye.i cmate.cnr. it
The surface tensionTi@rMNd wl bogsi wgref ahabMlsdadAsvi ¢ i
consisting of the major alloying elements and est
properties. | ncd hteercsaisen,oft teheamaHFiNdi § FwWasTlig K taendd
ternary subsystems. The surface tension of these
(CFM) and/ or Quasi Chemi cal Approki manaop {OEA)of
used to calculate the -Visa@alblsoyy isditbaeatred of hd i Gau
appropriate Subsequently, the surface tension ant¢
comparedmbdet hpredicted values as wel |l as with th

Ti

Nb 09 08 07 06 05 04 03 02 01 Al
Nb-mole fraction

Fi g. -slu.r flascoe tensi AN iallelsoywsd ddlqauldatTed for T=1973 K.

symbol indicates the compositi)ontaH atl oapapri coxnismeotfe st hteh el
all oy.

Acknowl edgment

k has been performed in the framO¥®Or2R of
1/ NL/ SH) .

Significant references
et al ., Sur face, d-¥ namiAp goug .. s2F/cRICT ur &2 6

., Metallurgy in Space, Chap3®y, 16, Ther



O Oh~hWNEE

OS4d LANDond,ayll Selp3..i1(RE20MAOA

Large t madrumsali vioay oWi tGadhihiyg rin ateisot h
with hydrogenation and dehydroge
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A ther mal osfwitthceh einserogneng techniques to control hea
on. Control of switching is basically based on a sh
by external fiebtdsnpl] 2atnhdiFo hfeihne,a MOree atcher mal cond
1.5 [3] -brystlha&t onettad ansition around 341 K, where he
in the metal state to phonotntseri ni mpreov en stul eartmal sd art
we focus on a switchable mirror [4] as a strong can
bet ween metal and semiconductor usi@agelhgdroigealatcor
GdH met al®s 1531N)10s 12 ti mes:z(lnmertgd?S tHh39n) 1tOhlant tohfi st hset
conductivities of Gd hydri dd dfeihlydgs owermea tii rowne gteiagdti €
A P&d/ Mol ayherreeed fi Il m was fabricated on a synthetic
each metal target under 1.0 Pa of Ar (99.999 % in
nm and 102 nmMmher edhpeeatailvedgnducti vity of -dtomai mi |
thermoreflectance apparatus. A Pd/ Gd film was also
conducti-rvdy ydiafnfdr &Xct i on ( XRD) sweeraes ua lketmeinnt esd alfhtee rd ali
60 min un ax(mBi X)) urge sefs Art mosgpphtre. On the ot her
was measu after exposure to air for 60 min.
Figure 1 ws XRD -paye da th sn-diefp otsthe e/ G drwgenat ed
states. 4/ Oedythiydgenati ons reactions resulted 3in st
(hydrogenat etl os ffdtéeh)y darnodg eGidaH ed st atse)t, h a etshpeercma lv ed n
conductivitisandof&dtHhe Gdh,e Gdhkr mal conductivityy 1inc
wadehydrogenasjd edht oht twvas Gd &rérne stphoen deilnegc ttroi ccanla nc o nd u ¢

oQ~

T
L A%

eGd, hep v Gd, fee

— = =
= ] =
- a GdH;, = GdH, - M Thermal conductivity 7] a
= S S = E 4 Electrical conductlvnt) =
A . 1 = 10f | B
£ ~ - N - o
g A= dehydrogenation £ / g
) = 2 =
z = s 7 3 tlmes £
Z }\ i 2 5 Zs | s
= A N = =
2 e e oo S _ =
2 £ = hydrogenation - x
= === £ . i
e = — o / <
= Zad =0 0 »
- = Gd —>Gcng—>GdH2 g
) . as-depo. . =

30 40 50 60

20, degree

Figure 1. XRD patterns ofFthgerPd2GdThet mafFfoantdhel astr i
deposited, hydrogenated and odehyckr;dcgled nGuididn. st at es .
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Broadband-tahnd wlrywagaetnorc based on MI M
for infrared astronomical obse
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A cryogenic radi-atositsvireguinktdafed &asghonomi cal ¢
to cryogenic temperatures and reduce observation n
radi at ormiwittahnchei ggt ecr yogeni ¢ temperatures is requil
emittance at cryogenic temperatures as the wavel encg
influence of thd hspubbtridte si npcorsesashelse. tAdl i ncrease
emittance, however, this approach could | ead to an
reasons nNo suitable matmirimadandasabeenmy dgemidc tthamp &

\ we propose a neaweluMatd eirat &M Mpbasad dwnc Ip e
shows absorption peak at specific eresona

re
structure

the radiator shows high emittance at the res
d

words,

of periodic met al array. T hti hsi nf etahtiucrken etsesn eafnd s s eul s
wavel ength®. alcmi evdet he b rsoazdbnagn dp errai doidaitci ost, r uncut lutri
investigated, but it i-csi nsetnisliloncah alslternugcitnugr et oa nfda bfreiv
reported.

In this presentation, a radiator with high absorpt|

was designed -biyf fuesri @mgaenes ihtei hdeF DT D) met hod. Thezeeéri o
t wo andi nmehnrseieoencatli odh t o achi eve the broadband radia
the sample aiming at broadening the absorption peak

optical properties @alfsthmedabréd ab edFesamipersTwaenmsef o
1 W U L L L B
5} |
Q
=
<
5]
= i
o
(a7
02} 8
—FTIR measurement
—FDTD simulation
O\ L L L L 1 1
60 80 100 120 140 160 180 200
Wavelength, pm
Fig. 1. Refl ectance and SEM i mage of a bas
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The Ther mal ConductidshdiBs) oAl IGamy i nst
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The need for new heat transfer agent for many appl

materi al s,oml it@umipegr at um e, with high ther mal conduc
Galinstan, a eutectic alloy of GalbkB@mdsKhdeompraaodgd
many applications, namekyeftemenépluaednfiomemanyyyea
It is the purpose of this paper to report ther mal
Maassen Metall handel sgesell schaf't mb H, Bonn, Ger ma
01). The composition of the eut ecestlisBSsa!| lad yt hwaig hg it \n
presence of some components |i ke Cu and Pb (around
used was t hset rtirPa,n sdinedntt hheotdet ai |l s of t he dfaitlamasamsg
produced by PVD in ceramic substrates, have been pi
air, at temperatures up hteo s&n®&G oWG. hlard tttoe beu rerl erctt r
conducting all oy, -forye ed e viellaompei nrge taa rhdaalnagecnoat i ng, gr
the measuring procedure wild/l be repaond ed03 Még@,s uate m
pressure, with an estimated uncertainty of 5%, wer
1, along with datal oWwi Pheamchautki mat ad (rrOddt)ai nty ¢
30
28 - [
z
T 264 T TTT
E TT
S 2
< 22 4
20 T T : r
290 310 330 350 370 390
T/K
@ Present work —— Plevachuck et al (2014) Present Correlation

Fig. 1 .c oTnhdeurcntailvi ty of Gal iatsduraen. aGo map & ruPnscaiwviacomhi uddf d e
et al . (2014) data and the present | inear
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Solidification proceaGsby fa ScSo3mb6ilLih e&cpimd m |
temperature ther mal analysis and mi

Hi royuki W ukHiylemng HMgsaho s hiMakiatcdt,i Okt g e knas?a Yama
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2Japan Atomic Energy Agency (JAEA), | bar ak
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During a core disrugtoiovedadaisde nrte aich oa, scdmpime x
observed due to eutectic r ¢c tainadrms tleatcweaamnm | ¢ omatt rea li
austenitic stainless steel (SS)) . To simulate t|
thermophysicalC6omelrty Hataombi Bing the electrom
magnets c[ T, e2]d. I n order to analyze the eutectic
the melting behavior anddC-32 sdsft emat iHomwepeongcesSsS
concentrs@thas bafgB | iqui daketse mpherantadr ea,nawlyisdats d
measurement equi pment . In this study, we report t
behavior of hig8S coatcemitalas i oei Bg a -hil gl kbt awchper a
t her mal analysis method [3] developed in our | abgc
al so observed t he mi crostructure of sampl es obt
el ectromagnetic | evietxgteirdame(nBNML) meethhoodd .i sEadcehs cr i t
Ul thriagh temperature ther mal analysis: A BN crucib
17 then heated

ma ss6-%8B) was set in the furnace and
ntrylaedadi ati on pyrometer installe
asured by the radiance from the bl a
furnace. The radiaticahi byraomet evi t &t t th
advance.

in the | ow
body pores
cauan@ciRas t

3 0
@ O

d
ck
le-€

Solidification microstructur al anal ysi s: The sanm
mel ted, then the temperature was agtruardeuadrl yb dloawe rte
temperatur e, and then quenched. The surfaces and
SEMEDX, and the phaseg awerda fifdercttiofmeadcrhy an X

At the conference, wemwll hnakpert Bwahd sebuldtsi obt
as well as a discussi onCS®9 hahsee s odn dti ife sceatri eosnu Iptrso
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The thermodynamic properties of refrigerants (del

extensively studied over the | ast decades:sf | uTHle I

paradi gm, based upoboi di gqupt aooarafespate T ombin:
est

compl exi ty, from i mati on schemes to dagparltiurye
data. The crux of the problem in modredd nagf nexw areif
data for many mixtures, and eve#d |fuard ragpmy omwrhe i rs
because exqealsitvye datgdhh are not availabl e, and s
parameterizedl bmbtedduganhamor e

The ASAFT approacho has spawned a | arge family t
approach. Perhaps the most poPAFBrapmmraanh iimtrtdd
and SadowsKki . IAF-VrRM¢ entappe @aras ht oé Eafitte et al .,
of t he mol ecul ar i nteractions, has been shown to
caloric ones. Adding polar contfebastyensafashwasr
the model fidelity.

This work wild/ consi der -stohuer cneo dteelgsp alviabirlaarbyl et o na s
approach is most suitable for the accus awiel Ir eipmcel:
PESSAFT andR8iIAe&Tand their polar variants.
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Devices and metnldodm cttoe maasur ement of
properties of softmaterials; prospect :
i nformati cs

Junko MO7Ti Bhwpi RygoWaakdXhai,ori NIkabawaki 'Hiirtoasnhuir a
Har agiMelgiuy @ Ryu

lTokyo Institute of Technology, School of Materials and
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*Corresponding Author: Mori kawa. j.aa@m.titect

The hierarchical structur es s ar
mul tifunctionality that i s 2r at u
conductionaatd nheomcate. T en
the constituent structures ndar
crystalline | amel |l ae and stru
factarcotnmttai bute to the <co ough
are inherently present in t hei
strongly dependent onatéaei & and
they play a maj orptioheér? anand
mec ha’ndrcaderties. Therefore, =has f
to be very effpehcano/reswnnd:olttre@
propelrn itetsntse xt , mMmeohmdakbk ag ) xnonry
conduct mporamat .
Theeseairmh to form the basi me nt
accur anednasicarle t her mal de Fig. &:i Sepearceer chy of d
mol ecul alSpecyftinalmblsc,al@ hecrosshierarchical th
generated usingtypehd&tMabtlito macalbe I|-eivelarcimite
nanoscale |ithegmpapfayurandgtransfer mechanisms.
heating i s meaasnd emdicarséeng eammprananbur e
sensor desi gmaed phytel ddttrhmmgraphy to construct a
i mproves the spati al resoluopent pf measveameohnsal t

Threesedrnmesh t o form the basi s faord tshceaddee vtel eorpmeeln td eosfi
and mol ecSlpaci ¢nagmd saidygl. @ heating pointtiypegdrdr atf ed

in nanoscale | ithography, and the tempamat usiceal ree s [
temperature sens-onr @daoitgpndd thhygelagphtyr drmo construct

i mproves the opgatciomlvemd s wlnwatli a her mophysical proper:
I n parallel, dirihevessprmaagacraofal datr&@asearch has increa

materials préawhenrtey tchat &b ase scnadl cvualra taend ep ri onp € rhtei eviD
by a machine | @eaphiendgutsageniwglé. pComote the basis
virtual screening of the materials design validat
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for architectural glazing app
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Wi ndows, owi ng rtestiiBéiamcleowndhet mali ¢c transmittanc:
t he -dfefaisadi ent el ements in the building envelope.
t hetomo i cal properties in resppmaemi sgiong esnplew tait am et,
efficiency. Among the various thermochromic coati:
coatings have garnered significant attention due
bl ocki ages. aldovwe8ver , such a temperature is deemec
applications.

Tungsten (W) has been identified Btsabhbetimostt empe
room temperatureVO2 na#idpwdavVYO2chanopareicles wer e

pressurempéairghure hydrothermal conditions for 72 h
stable phases. The hydrother mal me t &loldy i I3e roingn otf e
as it is rel-atfieectiyve] mpeémrer @atoses mi ni mal wast e, ar
to other nanomateri al processing techniques. The
X-Ray Pdwddmacti on, Differenti al Scanning Cal ori me
Di spersive XRay Spectroscopy. The results reveal e
Vo2, transforming into aasetitlranghasenudepmepd e\a@ur
nanoparticles decreased gradually with increasincg
Addi ti onalslcyal et hpearntancd e si zes, coupled with the

promising for fabricating thermochromic nanocompo

oy
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Met hyl mywatsémateranoemuichiange secpmham
wor king fluids for cooling appl

DCabalei€©o HWemi,lleaS. -BasnrdaFo 3Algr els,ugo
D. He tMeirdtan oM. M. 'Pi Tfeiro
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Phase change nanoemul si ons aactltearcgd | mdtderli asly s(t RGE)

the form e&fi zeranametpedret s within a based fluid, usu
(or vice versa), di spersed droplets release or a
cosnt ant temperature conditions [2]. Thus, PCM nan
i mprove the storage capacity and thermal manageme
3] . A revision of tmestl itervasuirgateivimseneesd that a
However, other organic materials such-taxisugad ala
obtai nedsduroanedbifoeedst ocks, ar e stilelnt selnatvievde |l nye
myri-ftswater nanoemul sions as potenti al heat transf
287 K. A miitnit® Bafapndomni onic sodium dodecyl sul
whinhexadecane, met hyl stearate and combinations o

and thermophysical prl@f iwlte %0 fc ot €Eme s iodndi wiptelr s2 (
the temperat-888 Kangeamiekta@lred ammfe and met hyl stear ¢
of 1:3 proved effective to reduce the size of dis
reduce -tbel ismgpeof the wmeotnhHylnemyir ins ttahteeg nrhaoroa mel 4 io

t her mal conductivity and density of organic mater
with the | oading of di spersed phase predsdenwt .i%
suspensions wer eavhméaienlay 4hbhd wtmd migegnrbahavi odr2 was %ob
samples, particularly at 278 K when dispersed dro
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SmaModul ar Reactors (SMRs) are advanced nucl ear r e

per unit, whtihcihr di sofa btohuet goenneer at i ng capacity of t
i ntegrate enag ore addgwimceerstt@am et cphysisoalt hgyaafeaesh
of a conventional nucl ear powalki ngadtorp.oshklishd,e S

components -aws ebneblfeadc taonrdy t ransporteadl|lagsianuniandt d
harnessing nuclear fission to generate heat to p

under development. One of the configuration diagr
in Figurnesilng Tdhaet asenear t he reactor vessel (RV) i s
the mineral insulator (MI') cable. I't also needs t
wal | of the containmempioweessellpp( @NV) nel fioaddihtei dm

provided threwdh .t Thutshr omighel ess communication t
benefits in developing SMRs. THhel abs amnde NMapnrdoavtet e d
the safety and cost related to SMRs. The wirel es:c
generate the decay heat, so thermoelectric el emen
a methodology te @ppepimgntket moeslueopt yi power to wir
the SMR environment .

RV Wall CNV Wall

(Reactor Vessel) (Containment Vessel)

Harsh A\_”M
= El'l‘il'(lllﬂleﬂt Environment
Core Vacuum 3
(Reactor Penetration
Core) Room

MI (Mineral Insulator)
Lavle Transmitter MCR
Cable Line Room (Main Control Room)
Fig. 1. I nstrumentation and control l ine structur
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Calculating phaopeedquiclsi lma0i-NiQnsey srteeant t i
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Nowadays all power plants produci ngpaedewhtec)tagsu
fluids in their thermodynamic cycl e.helrhea speureec tfilo
mi xtur e, is one of the main drivers towards the i
revealing some |l imitations. The idea of the ERC F
body instrdadnefs.i Mhat will all ow the coupling of
conversion. Preliminary <calculations proved the

di ni trogenOst evthriocxhi dies Nabl e itnd or &p indollye cdadnaceles mpooicseeN @
according to thegszr2N®r $nbbedeeatbi assBss the effi

operating with such a fluid, it is necessary to hea
of the thermodynamic properties of phase adhdi dbe
reactions simultaneously occur. The goal of this
properties of the system in a wide range of temp
request, teapenff atimomisese

PemRgpbinson equation of state comb-iaseddwiat headeanc
energy model [ 3] i 20+-NcGsoyssetne nt.o Tdhees carpipd é ctahte oz o f t
as an inpuge tdfe Krnopvdatdinas,(NIOh eipur er iNt i c al temper a

acentric factor). However, this system al ways exi
equilibrium. As a consequepoegablbDep@vheeMbndy nmeasu
I n this work crOtgaindadwep eopearttiimag edf bM mol ecul ar
Mor eover, chemical equilibrium calculations in si
Thistmod i s based on the Gibbs energy minimizatio

of VLE are based on finding a solution of the sysi
of equations deschadbdbeng phaperanadscloémitbal pequil i
volumes and molar compositions of the phases. Ca
values provided by DIPPR database. Thactooagdbsgate
calculated by a modificatiremcof vansglsgemist im]prop
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Measur ement of the ther mal conductiv
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storing and transportt megrphhoyssuicdalg asr,o pietr tiise su soe
ogen is now an i mportant subject of devel opme
acterizing thermal conductivity-sdtatleewetassmmpdr
t her mal gradient on a bar of known section. T
uctivity of metals is the guarded bar method.
by measurigrgadihent e mplriratmetehod i s unavoidabl e
esents significant | osses. At cryogenic temp
ective losses. In this studyo veidhexchdaingets
tion is to put t KenBhavi.ceNei meathitdre wampum Wi
side of the bar and we <cool on the other S i
eneés made it possible to highlight the diff e
rgone annealing cycl es. By using a sinusoidal
capacity as a f ucnocnpioosni toef mntahtee rti eanhpse r anteu rnee. a sH
ction of the sample according to the directio
fibre. Next step: 20K to reach the temperatur
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Ther mophysical properties of wooden ma
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Ti mber is the only structural materi al ofs tbriuocltoigoir
industry within the | ast decades. I't makes a sign
efficiency of buildings and is nowadays not only
highse buurlbdamgrseginons regarding a sustainabl e del
of wooden matieri dluiilldi mMiggh al so fire protection r e

of timber must be knownomaumivieg i fiire HegstcostTlaea dd
models to predict the fire resistance of timber ¢
devel opment cycles and a reduction of develdepment

requires an extensive knowledge of the temperatur
in different states (moist, dry, charred). Nevert
thermophysi cal epatopert éemgermdt ures are sparse or
considering the moisture content or the anisotrop
I n this work thermophysical properties of wooden
mat ewasl investigated i n di fferent Sstates: moi st
Thermogravi metric measurements were performed to

heating rates up to 900AGredhesihgr malpuskpadsidon :
expansion and density at room temperature the ten
over a wide temperature range. The (appareretd) spe
using differential scanning calorimetry and si mul
moi st, dry and charred state, as well as during p
di ffusivity oMootdleen mattermriiall. shsows an ani sotropic
expansion and ther mal conductivity depend on the
wooden material, the correspondi ngs meas$ urad nmenngt st
(longitudinal direction) and across the fiber (tr
Thermal conductivity was calculated from ther mal

are reported at roomt eempbrafuooe obomhéempesat ma
limit of wooden material at approx. 200AC of the

are reported up to 900AC. From t he mears ufrleanemt me tc
an efficient method to determine thermal diffusiyv
and in selected orientations (in longitudinal an
materialanslysirging'rfdrc in transversal direction th
di ffusivity and ther mal conductivity are higher i
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Effect of the sizeN®sdaodathegdageet s i
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Nanofluids present sever al advantages as great t
capabilities. Both advantages are critical for th
amongr odgphel i cati ons. However, the use of nanoaddi
achieving homogeneous and st abl ea qduiesopuesr sfilounisd so vecefl
pol arity, one of the dnotshi sefdriachleenmh isd rtad egd a&ts {t |
with |l ong nonpolar chains through covalent bonds,
the base oil s. For this purpose, modi fqgii dyg, agminn e
pol ymers, organic phosphates, and sil anes.
Several parameters affect the stability of the na
of the nanoparticles (NPs), or thhevpseparayi oh
this work, we have analyzed all these effects, b a
the following ones can be highlighted a) the di sy
l ed atocemgretability restudpg smetohmpda;r eld) ttohd hrmo gtwoc om
more stable nanofluids was spherical with mean di
Pd, ,,Ws.,e 9i;0 c) these nantbifbnmus dscowavetlcamce&nwt 8 i n
hi ghest stabi ty (longer than 11 months) for th
performance o urs when the modrmynagi agennatcahkg
| east at oms [

, such as oleic acid, ol eyl
e base oil, thus following the rule
atd shemistrtry; f) highly viscous b
l uids high stabilit times can be

agent and of

nanomateri a$s
viscosity nan
modi fier agent.

[
y
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Coupl ed modelulcitrugpg adf, t her modynamic a
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Mol ten Salt Reactors (MSRs) are one of the Gener e
generating c¢heapmeru,t rsatla belnee ragrnyd i cna rab ano d.u | Tahre ya ncdo nfte
the fuel i n-a& hmmolltiegmui da lpth amiext ure of the fissile
ut most i mportance t ophkynsoiwe alh ea nadc cturraan sep otrhte rpntoop er
sol i dif iecraattiuorne ,t edrepnsi ty, viscosity, heat capacity
at different stages of the design, operation of t
The hazardous neabuntaiaf ngheahbhtsi crudeatéhgei dtdecsoaarc ehb
ma keebh niatnido t her modynamic modelling attractive in
reducing the experi mental i nput .

e reference fuel salKtFUREo®ut ¢ hitei AMSIRI xdtewri gor b sy van d
NaKfor which the comprehensive thermodynamic a
il mi ssing [2].

T
F

s

I this work we have focused on the devel opment

propert Ne-EFWHs ytsheem from a microscopic (|l ocal str
experi ment al measur ements, mol ecul ar dynamics ( ML
We have investigated the | ocalitgtomsc tUikraeh d@IgRtalFe
bi narsyy sstuebms and t &KrFbBuyi B3y shiegnh Neafympeelr sad ruprtei oXn s g
( XAS) measurements using beamline at the synchrot
MD si mul at itchres Pwsiar i zabl e | on Model (PI M) [4]. We
urani um, nature of neighbouring atoms and identif
function of temperature, clomposértaloln, awea vchlandgat ®

simul ations of the binary and ternary systems an
regress par atmPt ®Mr pobeént hal Uwas taken.

MD simulations wusing (tPHev) P all d roiwzeab lues I1toonrp hMosdceal b b t

properties (density, t her mal expansi on, mi xing e
which are validated against the existing experi me
Finally, thesempkeaimentaésahtds served subsequentl
of t h-e FURasFl st em, linking structure and thermodyn

met hodol ogy ancdh enmoidciafli enlo dgeulasiin t he quwaddqdbpgl.et ap]
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Mi xXtur es containi
processes, from r
these mi xtures s

bwatnad @,r ;) daard le® i eduinddHiidne v(aQC
ration tothékmophyoincalanpr
t i abarfeorb athhe sceo npsriodceersesde sg r
ruse as pure s in low to moderate tempe
gh of the binary i xture has been hindered by
measurements of this sysdysrn enmn,ndarse nmdeddd
in the | iter &t ume.asluhlermefndrse ,haivre tbkeiesn gnawdd o
res of i:90hUHtexnee nwiitnlg Cde range of avail abl
been used to optimise model par ametaeres (EorS
essed liquid density measurements have al so
LE measurements warmealpydri fcarl meac pagian g sa detsatrii
maxi mum working paessgrececmperd®t MPa mamgenof
vapour and I|liquid were withdrawn through |
omat ograph for analysis using a thedmadt co
a VvVibrating tube densi meter, with an opera
ng pressure of 70 MPa. The densi meter was ¢
re gravimetri ddl luysiing a vhargiha bplree cvi osli vonme bcad
has been carried QRwtbimrsioma rEiolSy wsditrhg ev d
es o rSatnhdel emmo dmifxiiendg Wounlge of Or bey and S
4]1. The Dbinary interaction parameter s,
e new exper-gmahttay dHdatarandreetleataedSaoim
I ti par ameBFePrRQFe Isnohfotlwazr eEonse rien atlhseo R egr e

ng
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urements of the,wernearcyarsryisetde no uits oablua nagn et ht
K at pressures from the | otwea riixtiur eofc
[ ing good agreement with twveer € ictaerrrait
otherms (190, 240, 280, 311, 339, 3
tpbd@n the one prior investilghwteiren [
y type |1 and |11 behaviour, resp
] . I n both cases, it i s expected tl
olid phases occurs.

T o<
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Soft materials are one of the most promising mater:i
wide variety of its high order structures. As the i
i s siocpahtiesdd t o the thermal management in a microscal
di ffusivity in a microscale is demanded. Among the
anal ysis n whiaphpl|l pedi adidc theattiemgeirature response
m

[
used in soft aterials as th{]tempetaisretwdye anab
thermal diffusivity usiamsg dearetliolpevde rb amssaerdo otnh & rhneo ga
met hod. The met hod was applied to the microst+yuctur
tone photoresists to prc =~ * " gfaceofthesample - ~ *
Theroposed system <cons 1.60 FF T 1 | 1 T 7)1l e
nanoprobe, micro heater i sy |truct
sampl es. The samplag Weé 1 e T e T
techniques on a micro h . | ; S a thi
| ayeaf fl igfrtocess. As ther <& 140F . 3%4he to
surface of the sample arg | porta
contacttype measur ement = 130f } { { 4 Vvity,
protto@olensure constant ® : al so
developed in this study 1-20—2”mi { 18 wit
Joul e heating, the samp _' t he
temperature qgdiokcteoal of _ 110k L 1 ' 1 ' +
me_asur_ed using the IpnrfOIbeFig.Thlat. compari soat eadf t
point in the temperature jfnigy e&f mifkce oSgpedds 0 F
su_rface was found to be measud®edi ng t he compl e Cl.bl.
this was measured and U gpproach process. The (0Siti
the thermal diffusivity jndicates the 66% confi
The thermal diffusivity the frequency depledderec perf
at positions far from taverage valu e of the mi tha
apparent thermal diffusiindicate N3% deviation antly
I n concl usi on, a novel met hod f or measuring t her
di ffusivity usamgprolidemanoclheehedevel oped, with a
bet ween the probe tip and the sample surface.
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Phase change materials (PCMs) added into building
thermal properties by increasing the overall ther m
for heatohigngndKoowthys itcdhel tphreoapmrti es of the enhan
the achievable effect, most importantly the | atent
Scanning Cal or i meotfr yi n(hbSr®)g,e nkewtu si Mmadcage al s this me
mai nly due to the small amount of material wuswually

an alternative set wup wasg.dle,siwhmiedh aaldl awed i are di radki
di fferent plaster samples enhanced with granul ar P
pl asters enhanced with 10% by mass @&fC tawd @i7ACer eest
were consi delrOeAdAa2fB0eTKE2. na me d

T wood frame

\f —— XPS insulation

—plaster sample

~ masonry tile
\\ aluminium plate
™ 4 Peltier cells
coupled to air
heat
exchangers

HFﬂnnn a b
Fig. 1. (a) Materials and sensors position of the

At f i r sstt,atae stteesatdywas conducted and constant ther ma
t hrough whiccohn dtuhcet itvhetrymaolf t he mat er i adtsatues etde swma sc

of asttewo ramp was conducted: two ramps identical [
bet ween the maxi mum andt mi wi mbmt hempeft gt di €é$§ ewenee
other so that in one case the phase change of the |
avoided. The specific heat was aebsstoirnbaetde db yc otnhse dmeati
heating not in case of the phase change, while the
the two ramps whose differences, since thheeatr acnappsa cw

of the PCM. The properties thus estimated are repo
showed a good agreement with values provided by t h

Tabl e 1. Pl aster sampdse.s estimated ther ma
} kg Am W[ ( mLK)p[ kJ/ (kgLhcy kJ/ kKLBiafikd/
Reference 1646 0.31 0.89 - -
10AS28 1522 0.28 1.07 92 6. 8
10TK27 1365 0. 24 1.29 160 11.9
Masonry 1608 0.52 0. 83 - -
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The aim of this work is to develop a theoretical
the interfacial nanol ayer around nanofluid partic
fluid. Ex pr es stihoincsk nfessrs manmdo liatyserdensi ty are deri
depend, in general, on temperatur e, on the nature
and their concentration. Itesssshdwast hat shppmot
and Cho [1]. The model i s comfplarendd tiot oitsh eap prioidead
nanoparticles of spherical geometry. An exampl e i
menti oned above it wild.l be more achievable to pre
Table 1. Values of the madehameéeiap
&, calculated for the nanofluid GCu
at the pressure of 0.1 MPa at di f
mol ar mass is tiHps8yopu tmmtB@s® imioll
Xp-
wei g Xp tnih / ODmg| o 01 dmeOmol
frac 1
%
=283. 15 K
1 0. 002 0.89 2000 9.01
1.7 0.0014 0.28 2000 9.01
2.5 0.005 0. 05 2000 9.01
T=293. 15 K
1 0.002 0.90 1997 9. 02
1.7 0.0014 0.29 1997 9. 02
2.5 0. 005 0.19 1997 9. 02
T=303. 15 K
1 0.002 1.08 1992 9. 04
1.7 0.0014 0. 42 1992 9. 04
2.5 0. 005 0.29 1992 9. 014
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A Hel mholtz Energy EquadDidhuvofroBeathane
AndDevel opment of Equations of St
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A first fundament al equaDi mpt byl sEoamami de pfERBIENL €
sol vent used in many research settings and indus
phar maceuti cal and agralchemusatd pnodbhet nebilF i
batteries and photovoltaic cells and in the semic
fil ms. Despite the wide use of DMF, no f unTdaement
equation is explicit in the Helmholtz energy wit
comprises two parts. The first is the energy cont
analytically o6oremubati ed) afso 0 mtolbeacii e dhleat capacity.
the residual contribution from the influence of i
experiment al dat a. We wi | | prrecemlitothnewdfy dewvievog
properties such as speed of sound, heat <capacity,
equation shows physically correct behavior even \
| i tugreat I n addition to our recent equation of stat
our current efforts to fit a fundamental wequation
Di scussion on the current setdataes awed || easss agmasp sl @ anr re
could inhibit accuracy in regions of interest for

Acknowl edgment

El'i zabet h G. RasmusseMRC ckanotwd eedtgersalt hfee INIoSAMTs hi p supp
cooper &t itchre wWiatt i onal Academies of Sciendiéenhakn®Rieseanmicmg
( NRC) .

pn



OSP?2 LBNDonday, Sep-1l16 IRMDOODN 1

Devel opment of a Micro Guarded Hot Pl a
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this work, a micro-GiHPar cZvad hetveplopnttd $at wp dEemi
th Iow and direction dependent ther mal conducti
the early stages of materi al devel opgnheynts, p escaing
asuring setups for all the relevant parameters.
asured by means of transi e-wti r ene bddhi dsdcé onseut chho da s Afl

thods haveoaspecUfioglitmet &t ash method a compar a

mm in diameter) is used and requires additio
rthermore, they are not suitabl @hé ennotaa tteercihanlis
asures radially around the wire and is not su
nductivity dalseesenBional aye lRdtso small er (rough
asuring greomeagswyriwhg in the far field, again ma
pendent ther mal conductivity difficult.

e devel opeod adearsdesd elmothas a tot al quadrati c ar €
11mlJ0 andimadB@a@meter. Due to its small size the a
vironments, such as a vacuum chamber for gas pr
mperature dependent me as ureeme rbtys .c | latmpd¢ amargy médras sl
ates and specimen together or it can measure po
this wor k, measurements on-pbowusopoluyuireghapec

rogel s ar e epmprud sentaerde. clonnepared with the results
ecimen of the same mat efrlioadt eursitnggc leniaguwea.r dA GHoPo
asured values within 10 % can be determined.



OS2 LBMondayg, Sep-16 IIROOLOM?2

Ther mal Assess menrStp heefr eHdBlalscevd Niearaomi c
Hi gh Temperature Applicati on
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T h er ma I I n s u I at I 0 < —Cerlamicwool ilnsulation bllanket I I I I
f or restrictin g h | |—Glass wool insulation blanket h
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mor phol ogy of t he comp05|te was
examined useiegtsoanmiogoscopy (SEM), and its herm
effects f alumina fibre and microspheres on its p

t
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i fferent ssezabet pofcearnstilpya bmignegmpiefredat hii g hconducti ve
ransport [ 2] . At 3 taerdpse/rOalt hui red e lddettivnege nprlo0pler t i es ¢
ompared to those of conventionalt hienstudH eartmaln dd mdck
HICC is | ower than that of the traditional inorgan
the developed comp03|te wia 6 mpaeprpd ti lerde otvheer mea | c ysltiomr
demonstrate its applicability as a high temperature
time. The-l)eshbws( Thlatet he ceramic composite provi
conventi owoall ddraarkied |, 65% |l ess thick | ayer of HI CC
performance. This research provides valuable insig
i nsul ation -tmampeari atlorfe,ramp fgidhc an g substantial ener gy
emi ssions. Excellent flexibility and thermal insul &
inorganic insulation materials
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avg. temp|{ temper3gtl tempersgt ( mm) (ET8)
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Current hydrogen | iquefaction technologies are |
or tphaor aP)( Ghydrogen comfvfergaonmamagcdmanrdt . The- subs:i
relevant experimentalbd -@atanvemgsairamn rogfifn dgea s tBaG@) z k
|l i quefaction must be addressed and validated. T h

University of Western Australia (UWA) thastechaonlse
(A) Qratrrd®)( dydrogen conversion and-ofB) moyndnt ogemgl, i
in Figure 1. A singl estage -pcaryao cnoeod seur e nse ndtesp | aoty ew
catalyst, tempweeean u(res0 ramdyi H@) bk,it and -paerasuvreia
monitor-gidt byRaman spelkitmestiopyeusphngge pcopecodl du
iquefy hydrogen (at around 20BKGaneési kat), whic

I

stratification and boil off rates is studied at di
The BOG testing rig has been fabricated, which i
LH28t ainless steel cell Detailed thermal analyses
' iquefier and BOG testing cell. The results wer
considerations, cool in@mndapadcei tdyi, meinrssd tornu neefnt av € 0
LH2Facility desi3cpm tKenvi drhattihree maxidmum pressure al
(ip oonversion cell; andof(fi it)eslt i MPRga caen dg.7 dTiLhaelv iodnegssi
HAZOP, safety review, SOP, and construction of t h
currently being commissioned and tested.

Section A. Ortho-para (O-P) hydrogen conversion Section B. Hydrogen liquefaction and Boil-off gas monitoring
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replace the density in the state equation of a
capacitance changes of a capacitor filled wi
easurement od riesalt hgasns)botFlori npuMo sesmpuatii oengsu a(tg
wer series containing di fferent virial ceeffic
mperature range at |l ow pressuresnatbhiuan refcenheéy,
stant at the triple point of water (TPW, 273.1
extreme demands concerning pressur e, capaci-t
i ment alPTdBa p Rkeicleintti enee asstur ement s with argon, n
PW up to pressures of 7 MPa [2]. Further more,
.3 MPa) were measured mecdnmtolmy tihrei-pb @t onm,
u
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res to 273 K [3,4]. The results for the
atest ab initio calculations. Unt il now
ternative pressure standard using helium [ 5, 6 ]
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A rapid development of the electronics inGatstomy o:
sol dered joints requi e eteh es od ewealso p(nieFnSt) owfi trhe w mpe
mechani cal pr opeAgQdue s( JAIG). aTelronyasr-ggo fSenetuit @ ct 0 mp @3 i
considered the mwidtdepryomiseidngsamnsdl adaree mat eri al s.
i mprove various thermophysical and mechanical pr
t her mal resi stance, fatigue and creep resistance,
The reliability of solder joints is especially de
joint interface-:t ilhnlsiokled etrrsadiSACo nsaoll dleerasd gener al |
content Ther efoowteh, offortrmhaet iloMiC anady egrr occur s faster
to brittle fractures and a decrease in the servic
To i mprove the properties and s tsrieznegdt >hdednr ¢ he ibraspg
ceramic and carbon, are added [ 2] -weltnt acbhd ret rbays tmettc
To solve this problem, metall i c -schoeltli nsgtsr u cst wtarped i¢
adapn attd ot he sol der matcroiacteesd |Aasy ear rfeosrunhst ,a tshter omeg

the LFS matrix to form an intermetallic | ayer dutl
application is thegier ofeloipabialtii hy it ezan@reowiati@emeamnati u
wor k, the effect of car bop rBa ek nud easd, @i cxat rubroens
d wi t-hd Nand ARt @é&n t he propertiasedarmsaodl miecr ¢ ot
ed both aerel ¢empedaandesub
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Radi ative heat transfer among the Sun, Eart h, and
surface of the EadwtelpenMledddViyc enotdaurhmdr atg e spesperct
reduce | ecaodnsdiftoaoronars i n buildings. For exampl e,
reflection is helpful to keep warm in wi ntseurr,f axchei |
consi stinmg oifo xwbadiea d(ihbdi@ h exhi b1t Kemebharbhctepnrsgilas
temperature, has been proposed to control emissivVv]

study, an i mprovedtigieaondeatar(yiiislb@soposad d reduce
temper atutoer obmVOemper at ur e [ 2sjur fAsc es hhoawst | geubl afbiispl. e
with different widths periodical kg spbkaonéddNT@nDetrise

affect sunlight absorption. At the same time, the
shearatnge surface plasmon polariton relating to ¢t}
compl iyc actoerdrlel ate the broadband emissivity, repe

optimization were conducted to obtain the best c
candidates for t he currentoucsoannddi ,t itome rmaachierse ulpe at
Bayesian process contributed efficiently to sSupj
Eventually, t-dher foabctea i eneldi bmettead much Dbetter emi ssi
tempecatndi &i on. |
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Fig. 1. Schematsuer fiamnagewiof htmel tmeplae sl abs.
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Solid oxygen and argon are of increilaparntg afnttehre s
towar-dsroetarbon emissions. This is because thes:i
hydrogen producti on Vila .waltheery waopsoeu rr i pslkass mml ff giesx z
a common process to transport | arge amount of hyd
oxygen and argon in the solid phaseagueaetf acny @ogqe mire
to prevent unanticipated shutdown of |liquefaction
Unfortunately, there are | imited data for solid o
hydr ogen. Under most <circamseapcescakbngenédeds ha
These approaches, as expected,oudar et eunpterruasttuw cerst hoyf
deviate by up to 23 K from the available experi me
solid argon solubil

ity in hydrogemntamditche ravaiTlh
measurements of crystal oxygen and argon ther mody
out prediction.

This work goenwrrattee crystal structur e-imdhawiidwyr ddff
instrument Wombat from |iqguefied hydrogen operati
with the measurement umdade 0t ai%n t(yk es tli)matreeds otlov eb et
identify the outliers from the old I|iterature. T
utilised to construct reference equat-buotn toefmpsetraatte
wi || be described with accuracy to provide reliahb
o~ 230 ﬁ ]
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Fig. 1. Extracted volume per molecule for
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The determination of ther modynami c pr ocpoenrstu neisngu sail

expensive pryodéres hambmgp e migalolf t oxic, corrosive or
t he measurement s. Mol ecul ar simulation provides
without the use offheakbosamalkat ®ompeonhmeeanbhad functi
the behavior of molecules based on their position
mol ecul ar model s, It is essential to underresdg aind
det ai | . Il ntermol ecul ar forces between appramxd mat e
met hane, can be approxi mated byknroandni ailnltye rsaycntmeotnr if
(6) Mie potential-dtbperesbmhi aes hBowdonable repul:
With this potenti al model , a flduianleamgy hapatseoinz
The generalized f uantdea noefratPad dlevqaulad p ech @ tshhe basi s
used to discuss the influence of repulsive forces
The noble gases neon, argon, kryptomhamendarxee n@ama
l nvestigations are made with respect to saturatio
properties in the homogeneous state region.
Pareto optimization is appl iteldd &0 daocern sirdrd rnien gs ud % p
determined fluid properties from the |literature.
from the | iterature. It is shown that the applic
progsar oif spherical fluids with sufficient accurac
4-2_ T ¥ T ¥ T L T 1 T ]
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Fig. 1 PotedanWilorpaedmeteds nobl e gases and methane. Th
in this work. The bullets show values from d
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The | ast decade has witnessed significant advance
from micron to nano, even atomic scal es. Great

characterizing mat ergi at heprrroapler ands manodanpircoabli nbe
synthesis/ manufacturing at the micro/nano/ atomic

measure the thermophysical properties (e.egat )t hoefr i
fr-eeanding fiber/wires/films with a thickness fro
techniques will be -t her mdbucedET }erl acrtshaeeosniael e t (eToRETo)O,
| aser ther maTR)r,el axdat eoerr gy@lsot apdp dRamam) attEtedc hni
Di scussions will be presented on the advantages a
for samples down to single atomient ayas eée¢mabkaedsd
of residual t her mal reffusivity at the 0 K i mit

scattering.
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Al most 20 % of the global electricity consumption i
to grow tenfold by 2050, improving the efficiency
climate csiavd eRgei atPiawe Cooling (PRC) materials, w
t her mal radi ation (especially through the atmosphe
emerged. Hence, the projeor kPdRa MdtarsisC v MeRtarda lad g iva
aims to develop a comprehensive metrological fram

protocols to enable comparabl esievealaunadt itolod odett earertiir
energy savings that could derive from the depl oy me]
One work package within this project deals with t|
for determining the figures offi aned i me ad urceammedn tdsa t\
uncertainty bel ow ,1-€01e proot dthyi e puagtpwps are pl al

climatic regions, e. g. Barcelona (maritime Medit
climate), Torino (warm temperate climatdgr and Wgv
wi de range of environment al conditions. Wi th the:
candi date benchmark materials. Additionally, t he
sol ar i rradi an csep, e ehdu miedtict.y), wiilnl be monitored dur
sensor s. Up to now, the design work has been star
This presentation gives an overview of the PaRaMet:Hr
regatbdéengefumpl| domeiasur ement s, including the config
|l oad, etc.), the selection of appropriate sensors
wi || be preséentPKRRdL. mas efan] sfwith high solar refl e
prepared. Beagptiec alhepriangearatrieas , the ther mal condu
measured. At these sampl eashbeteme me efsaucviendly $sourrf faakaye 4 ein
on the surrounding conditions. Together with measu

temperature with the solar refl ect amcse biereche xd e(t &R Im
measurements of the solar reflectance and ther mal
19801. As a preliminary result, a temperature drop
preparmat éerRiCal s even during the day in sunshine.
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Il ncreasing energy consumption has | ed to a rise
hi ghlightingendéwabnleeedenfeorrgy sources and energy s
emerged as a promising and environmentally friend
owing to its impressive energy de&ensgiurynansdsaatee | i
hydrogen storage systems, specifically met al hydr
safety, eff-etfeociyyenadscobBbowever, the sl ow hydro
(MpH hhasndered its practical use. Re c en td ismeundsiieosn ah
transition met al carbides, nitrides, and carboni
conductivity and can f usntcotriaogne ,a ssCottt a8 ycsafll H iy6 oTpr by
to study an o-hfydrbdepheyevemt ai th a met al hydri de
catalysts for hydrogen storage. The sygytddemgeganeara
an electrolyzer, stores it in the metal hydride t
a fuel cel | . The experimental &Gb8MXahetes t,delamid terda ti
enhanced dehydrogenation kinetics and a | ower st
Mgk The onset dehydrogenation tempeGdXeme aatsed e:
catalyst, i mpr ovipnegr ftohremadngcheyAdbrda gMigrdtntail dry, t he app:e
of MgiB.was reduced by 18¥%MXene nafffyae mtgi vtehlayt ITdwer e
required for the dehydrogenatsC;MXepeobendiseplassa f
for enhancing the hydr Qgelm sotua r a guet uprreo preersteiaersc ho f
applicat iTaGf of IMgtH-I oge storage in buildings, wit
ofgfr i d lhtdayiagcr o g e n ystems, as part of sustainabl e
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Based on Feynmands path integral formul ation of
mechanically in a classical Monte Carl o simulatio
classical i somor phi sm. I n t-2]i,s wiotrtk ,whiheh nreit hordod
t her modynami c prriovpeedr tiine sa ncya ne nbsee nibel e, i s extended
canonNWlalan(d -i sothblabp)lfaé¢ ngdembl es. With the derived
properties such as i{Themspaedoef f 5 otueadd t fouclal dyo bikneccoa
guantum effects without uncontrolled approxi mati o
neon at selected state points atal eipnpieteact uaées befl

and niotniawed otdhyr e ent edrlac tWeo msb s[e3 ve good agreement o]
dat a, which demonstrates the necessaddi ttiel eadatnhsrieoc
interactions when predicbolebythbemodyhnaml cmpaoper
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Ther mal management is a key issue for miniaturi zi
anticipate these failures, manufacturers require
the nanoscal e. | ensd ecefd , ma theerrineall s patopreandscal e can
the bulk material s. The Scanning Ther mal Mi crosc
measurements of ther mal propertiesl wi hhsabbeghwsdgd
to characterize various types of nanostructured m
In this contribution, we use the SThM in its actiyv
stwidng the variation of the electrical resistance ¢
calibration approach relies on three main steps:
measurements; n2)ofhe ebheabbktBbmk model of the cali!
t her mal conductivity and the variation of electri
sample.3) the devel opmemdt e@ft lne Bagleish raat ia@mp r ®warcvhe t &
to predict the thermal conductivity of unknown mat
I n our application, the experimental calibratseh
of sampl eknavwn ht wed hal conductivity (5% relative
met hodol ogy all ows to evalwuate the range of sens
conductivity measurtegmeanstsso cd md etdhd ourt cheer tnmeeians ur e me
influencing factors in order to decrease the wunce
3 prt
Fig. 1. Experi ment al calibration curve det e
Uncertainty bars associated to experiment al d
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Wat er is essenti al for bi omol ecules to perform t
particul ar, the water r ot atnidoenxal|f orre | easxtaitmaotni ntgi nseu
degradatio rate of proteins has the scaling | aw

red oak seeds | ose their desiccation

[1], and t
water is |
coul d excl
water as w

e
nger than critical value [2]. The aut|
sivelypt menenak tbkawatieon ti me equi val
I as the amount of-4watAappliyni mpltuli ®ni
infraresgemi coe chipet, r ithwet i2dDn s ootfa ttihoen anho Iraerliatxya tai hodn

sample can be obtained with a spatial resol ution

A 0.25mm thick gl asf® mm, -AdNg allwgyi%n,dathedt BogaaClla 6 c eacl os

n
h
0
u
e
k

water bet ween wiwnd gpvar @ll dteéd s Ciak a 0. 4snme odti rsd samcpey .
2Ddi stributions of molarity and rotational rel axa
the sampwne iar eFisghuor es 1 and 2 respectively. Water
that in Figure 2 because glass does not absorb wa
the sample in Figure ur & swatdeern,t iwhadr etaos stuhrarto uinnd i A
than that of surrounding pure water because the

Water molarity no-unit , . Water rotation relaxation time [ps]
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Fig. 1 -diihet R2iDbuti on of water molarity and water r
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Fig. 2 -d'ihet R2iDbuti on of water molarity and water rot
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Summer overheating, one of the main causes of the

mat ewh iaddsmai ns col d under sol ar r adahitdgh ns olTare sree fma
rati o between reflectehi gmdtihmreimdéntemislsanvitgdi ahie
heat ateateutrhat bofdya dtsaipea it dchbhack careebainmdagerne
the use of pyranometers or albedometers are regul a
i ntegrating sphere is descrtidhSTdM bGl 5MSIT M 3E9 0t3h ¢ 2rhe av
perf or mesd adify spmrecdra fulmec { 8BR) er

So far testing of new solmai nt gf pectf iovenebdauni NSIEg
aspectrophoOQomastidarre mearsfuschregppedin® mesers or palk bsedaome
i ssues cahsgilt bwwd kywd by solar and sky requirem

mi ddl e Eiumotp@ncdéorconditionszori tumdo@ssg Irmerbdegtesrmn |
measurements, @rcumiong s®ummenmotnhe sky is often ha
zenith is |l ower than 45A. I n additi on, the requir
of the residenttriaadi tbiuoinl adlilnyg st,h és nacle® pmaddcwior di ag
al . [ 4] the solar redHcewltdnce todstbhaud | adli nag anfatt err i fa
evolution of thermophysi cealf psrodpaer trieefsl.e cltm npcaer taif ct
exposure or after accelerated aging performed ol
measurements performed on field, powered byla por
measurements in every climate, l ightning, sad sl c
critical i ssue since most of the clay tiles are ¢
I n this study two set sveafe @yloidrud;reidcnaslip dardeass ttheyrdsa df ag

for pemiabpmandr rmuasdadpwisinga d olni ng . The adacdaptwerntdh wa
finisohliarg r(esfl ective white matt paimotundared < mwed thleal
SSR measurements head. Measumberde rbtys ABEaeMd LA BANS r whe
tested by using a steriofded 4by ediafinffaar aretf ewaltlbhaax aa f
were chmpaetcodbt ai ned bygcmeds nge mnenttAdSSTTMWM E®10534 9a nwdi t
SSBRdaptheer sdatTawos hcolwu s teedaspad cearmse ehomi num f oi | and o
coawethite matt paimdnseldaetre v egyrp,e ibfavweebastvrong | i
bet ween the results with and without the adapters
with whit e hoeoartrte Ipaatiinan, i s better fittddhebyWexliguwad
pr ot oatdyappetder s al |l ow, -wiéeéhdrméasbitemeprssl 66, sohar r
profil edevAa8TeM bBvh®ed&ot her st acdandsetdsest met hods
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lonic liquids (lLs) are salts in the Ingmeldy st hae¢ier
vapor pressure over a |l arge temperature range, and
are considered sustainable novel solvents in chemi
appaitions. Among all knowmnaddd,6 cdthieomaneasr avittthe i mo gt
|l ow cost, |Ibwxvcstypysiaywyd boodegradability. [1,2].
ther mophysiscadf pampleURAC s tmindaS@NHi onsbowediui dat [ C
problems in experimental data [3]. As so, there is
in order to ucdedstandonthe thesmwmal Ls. This wor k an:

of pure ionic | iquiadism] [r(dNp(oC4atdi,mp[[ N W& hddr MdG SEN] [ Cwl
analyzing the effect of tthleermali onomdchuwc tainv iotny .onT heh
measured wittWwiaetpraroléeninhbhe temperature range !
expanded umBcex tOaiOn2t.y [Wbr] (

0.220 @ (C2mim)[CH3C00)
0.200 ”% @ [C2mim][N(CN)2]
e % ®[c2 CH3S03,
- —o—o—90—0o—9 i
L 0.180 - FR———
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3 @ [Camim][N(CN)2)
: 0.140 - = = == o [Camim](BF4]
c o o lo] Lo} < c o)
0.120 4 o oo o9 © [Camim][PF6)
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0.080 T T T :
280 300 320 340 0 ©® [Camim][(C2FS)3PF3)
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Fig. 1. Ther mal condua@atai fiutny td fo ns eovfe rtaelmpiea raita rlei, q une
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|l ight scattering and Raman sp
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he process of the heat and evaporation of puri
arch activitimsedelnl icoganefctt bhem evamort datei on of
heoretical diffusivity data. For their check
. I n this work, a dynamic |pegchttr usnt awhieach nwa sa
|l oped for the simultaneous determination of I
ented. The binary mixtures composed of ethanol
aKd ZIhe8 mole fractions of cyclohexane are 9.
I of 30 experimental data points and corres
entration, the ther mal didtfwrsd .vi Aty tdleecreame st
ts a minimum value for the mutual di ffusivity
nsity of the Raman spectrum, TRanami sber tstexeeas tu
concentration of cyclohexane. Based on the ir
ted to concentration can be quantitatively ans:e
mut walt ydiwfafsussi% and 5 %, respectively. These f|
strial purification and separation of volati/l
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Accurate Measurement of Speed of Sound
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Speed of sowudonrdd,erasdear isveactoinnde t her modynami c propert
for toey modynami c model performance. The accurate
the parameter estimation of equation of state (Eo
met hod has uni que adveaanstuargeemeinn , s pheoewk vefr , s avihrod em a ¢
t hat of acoustic methods. To i mprove measurement ¢
speed of sound based on the basic prhiantcitphlee agfp rBorxi
of scattering angle in the measurement formula an:i
error sources, accounting for 8.2% and 90. 9% of t
both aspecctosndmect ed in our experimental system. I
path of the scattering WLrgUe wavs cpr op@asmed,ncaslienh
eliminating the approxi matiilolno wirm ofrr.e gdeeamomwmh i d rei, f tt |
novel algorithm for Brillouin peak determination

constant sampling rate. By reassessment, d hCG. 2% e
(coverk=f ¢t omchieving the same magnitude order as
butanol, a potenti al bi odi esel, were measured at

mi ssing dat a iClognplairteedr awti U the ewxdIlsue, the average re
deviation is 0.520%, t hat confirmed the el evated a:
densi ty, the speeds of soundetaesr addittiinogn afSoArk Btt hae |
( Per tQhrabiend St ati stical Association Fluid Theory) E
region [2]. The results show that its predidetri on
dernvative thermodynamic property while keeping ac
average absolute relative deviations (AARD) of 1.
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Fig. 1. The Brillouin scattering experimental system \
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Correlations for the density, vi.
of liquid titanium, zirconi um, haf
chromi um, mol ybdenum, and t
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I n a series ef] ,r enccensntr epfeepreernsc e[ Icorr el ati ons wer e
t hermal conductivity of |liquid aluminium, anti mon
| ead, mercury, i ndii luinc, o n,r osni,| Meera,d,t hnailclkied m, tin,

is finalized for the liquid metals of Group | V.

The available experiment al data for the density,
zirconi um, haf miiwm, uvmanadindml um, chr omi um, mol ybd
examined with the intention of establishing refer
experiment al data have been catteagoad zaerddiinngt ot op rti
measurement, the techniqgue employed and the prese

primary data are employed for the devel opment of
ued for comparison reasons.

I n the case of the density, new reference correl:
vanadi um, ni obi um, tantal um, chr omi um, mol ybdenur
conductiwaicky,oft deeata for some of these | iquid met
correlation. I n such cases, this | ack of experi me
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nat ur al r ubblbeesrt s aligrsi ¢ ef f ectstfaotre tdaeol

B. Gaf,niMr Mor Mad &ammal Oul d, ER. MOIlcGhywa& Gat i vy
Sebil d. 1ebrun

ILTe N, UMR CNRS 6607, Nantes Universit®, N a

°LGEF EA682, Uni v. Lyon, I NSA Lyon, Franc
SELY TMAX, CNRS, Uni v. Lyon, MVEBAILLWo IC,| aeartobalrkeualr ydo n
University, Japan
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The el astocaloric effect in elastomers is mostly ¢
el ongation, typic3]l.l yT hoiys amd ya cltebahdo otto §rreefer nidigodurkaet i goans
t o asstfisstod icddool i ng generationdo. The devices perfor.i
the material s, which are unknown f or el aos tnoenaesrusr eu n
t her mal conductivity tensor of natur al rubber as f
all owed to measure the 3 main componkntan dfhet e rte
str

ekkahdnigpl ahe peBrpenkgicul ar direction
£ 3 {

«—> / . T e
I O dz ?f‘.z.r.nT
X |8
wdzooSNIJ a2 2000000 BT .. / 4 9 == hi B
Figure 1. Expeiydnredwméaalsusreetnuepntfovrs.k stretching f
As shown on Figure 1 (right) on both sides of the
-a temperature sensor (800m diam., type XK)komser:t
measurement or a thicker block (6 mmkoiwivtah uaespar
so to the in plane thermal conductivities,
-a thin (0.5mm) heat f3%)Xx fsreonrrsoGr ehem@l’hEIGy (alcSc uxr alt8em
The results are presente' &7 g dec
val uelsarMfdrincreakiamgaenes
el ongation is increased i 9

.3 . Thickness

Figure 2. Obtained therr . 3 = Xinyi

Rubber sampl e

Thermal conductivity (W.nr'K?!) or

Elongation factor
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The thermodynamic effects of wusing rea

Ay a Bay a%ialtvija Jsaastd| allaubert

Wniversit® de Lorbr4a0i 0n0e ,NaOWNcRyS, FrRaGic e F
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Due to its high theoretical efficiency and fl exi b
investigated for the role it i s tciaopna.b | @p eorfa tg anrgt a
t hermodynamic cycle, the choice of the working f|I
engi ne. To dat e, hieall il u m,niel gt d rgeapeersg & hd @mbsest ¢ 0mmc
fl uidsrliinnga cStcil e. However, to further improve th
chemically reactive working fluids have been inve
mol ecul es dissoci at e dduuriinngg ecxopnapnrse sosni am,d prcesciotmby e
and compression work quantities. Thus, reactive
mol ecul ar transformations throughout the egslUeejn
steering the reaction to a new equilibrium and | e
Chemically reacti we) dhad tbheogre ne Xxteda moixv aley (Nt udi ed
the Stirling engine. This fluid is based on an e
direction (association at |l ow tempersattursdsyi mmg dit
equilibrium. Further mor e, due to the chemical re
unveiled and discussed pertaining to the enginebo:c
Ther efroroeu,s vda screpancies arise between the concl
this reactive working fluid. This is due to the di
regenerator. Therefeces oDieuthéi moagnamemieal |y r
not wel | under st ood, and the comparison between i
Hence, this work is ai med at undree ad taindeé nfgl uihds b e:
effect on the systembs performance, specifically
investigating the behavior and i mpact of wutilizin
cyed [2], this work aims at assessing a wide rang
an ideal Stirling engine, by means of the ideal
mi xtures are identhnhted: bgtahdardaentbnanl pporndid en
Results show a maximum increase of 110% in the ne
fluids that yield this increase aremphaedcteri had
i nert fluids. However, there exists a range of f
efficiency, up to 77% compared to 55% for inert f|
adi abandlc riengemrerator, similar to that of compar a
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Prediction of partition coeybeamneaitls
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The knowl edge of t hermodynamic properties i's es:
Depending on the complexity of the system, the pr
considerabltenenmmdgnamifc models based on group <co

contributions of parts of the mol ecul egr cExm mpd teisv
Coefficients (UNI HFA&Ke aSncd etetned n@GArmdtbudeetidry o€o &Sefgimein ¢
SAC). The specified models were applied to esti ma
soybean oil, a reaction to produce green componen
withi qui d aqueous phase and a |liquid organic pha:
phas8&8%.[ Therefore, in order to detail a model tha
equilibrium i s essgmrstsi @lr,ansifreae eiftf eaxftfsectli n the p
COSM®AC were applied to predict the partition coe
oi l and water, considering the enfd efcarsmiocf a ceindp:e(rsa
water) ratio. The predicted results indicate the
phase. The results suggest that temperature is t|
althowdis effect was more accentuated in the UNI

bet ween the two models, considering a soybean oil
+ water) ratio of 0.03 (in weight).

18+ —  COSMSA
174
164
154
144 N

134 o N

12

Partition coefficient of formic acid in water-soybean oil

T T T T T
3¢ ac 5¢ 6C 7¢C
Temperatur:

Fig. 1. Ef fe

(o]

t of the temperature -saybbaanparti sysne
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Devel opment of an I nstrument to Measur
Extreme Conditions

Eli zabet h &; Raskhu®sémMcLinden.
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Thermodynamic properf{phameasnet ameémntcs edfemleingsi ¢ an o
materi al behavior and guide the successful execut
are especially i mpambamt -geinwemti oa gmewigyg def en:
systems operating in extreme environments. Speci
include fusion energy, ar mor , met al a d dNietview & hmred rews
a gap in the literature exists for reference qual
MPa. To fil!l this gap, a-echosteuomengudeibvéeei hgoao
measure thea sofeaeblafensaonen als at conditions of wup
property speed of sound is of particular value as
and pressure ranges where endiery.,dimaevrce Imemistue e mac
speed of sound measurements can be used to obtai
i sobaric heat capacity, and isobaric expansmndity.
measurement results to date.
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*Corresponding Author: Juergen.Brill o@dl]l

ary anditelhayygy Al ay i mportant roles ianemedida
nder harsh conditions as turbine bl adesli Yetnarsy
[ uid alloy system does not exists.-alHiosy si.s Cpanrtte
ess investegatabnenuseohgni ques are therefore man
n the present Workh) Il bygqui dobenang Ahe entire co
|l ements, are processed in electromagnefic cheatteé
nd nor mal speactr alt uemiesisiawi fywnctions of temperat
n EML, forces generated byiahdi shambgempocudsi mag
ravity. Mel ting is achieved by inductive heati nq
urve in the shadow omr aipsh dpertoefrimien.e dS ufrrfoant et htee nfsrie
ependent radiuscahae ar degntoi detDE€r miwéd i s used
| acw.s then determined by meanseiosf nheadssead mendoldes | ma
pectr al radi ance measured by a -muddk cthady ed adipatc

n +Too0Q T @0 — —c@

AlTi, T=1900 K

- m
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40 E o o
4 i = Experimental
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The results are compared to -dnailogeds Theyl asef anasiymiel
model s. It is found ithat edwptloipefecsrpresstd Aleiadal [y li maviesn .
shows for exampl e t RTei maotl alr9 0sOp ekc.i fi ¢ heat of Al
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Ther mophysical properties of wooden ma

A. Cziledgl.erKaschnitz
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*Corresponding Author: andreas.cziegl el
Ti mber is the only structural material of biologi
industry within the | ast decades. I't makes a siagn
efficiency of nobwialddiysgsnodanaodnily used in traditiona
highse buildings in urban regions regarding a sus
of wooden matierei dluiilldi mMiggha¢gwi féementps ocdreeti mwmcr ea

of timber must be known and verified by cost and

model s to predict the fire resistance ofeniimg etrh es
devel opment cycles and a reduction of devel opment
requires an extensive knowledge of the temperatur
in different stades Nemoéestheldeys, chiamber is the o
t hermophysical properties at elevated temperature
considering the moisture content or the anisotrop
I n whilk thermophysical properties of wooden mater
materi al was investigated i n di fferent states:

Thermogravimetric measurement ewemasspéossesr médwbod!
heating rates up to 900AC. The ther mal expansi on
expansion and density at room temperature ttheed t em
over a wide temperature range. The (apparent) spe
using differential scanning calorimetry and si mul 1
moi st, dry andllchasreéedrismgteyr alsysies. The | aser f
di ffusivity of the material. As wooden materi al S
expansion and ther mal conduct i viidteyr dtehpee nadn iosnho ttrhoep
wooden materi al, the corresponding measur ement s

(longitudinal direction) and across the fiber (tr
Thermal conductivity was calculated from ther mal (
are reported at room temperature of the moist mat ¢
of wooden mat erAiCalofatt haep pdrroyx .ma2Oer i al . Results of
reported up to 900AC From the measurements deriv
efficient method to determine ®Ethémmal ndiaf fwi diev ittey
and in selected orientations (in longitudinal an
materi al is significantly higher in transversal

di f fwusamwd tt her mal conductivity are higher in fiber
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I ¢cal and rheol o

m S
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Gl obal primary energy demand increased by 5.8% in
of fossil fuels in the Il ast 5 years accounted f ol
system is cl osel yncreelodt eacet dhetalie tpeamfsdrema pr ocess¢
mi xtures are common working fluids in these proce
cellulose nanocrystals (CNC) of 10t onnD.a3v0ervatgl iwi ¢
mi xture of propylene glycol:water 20:80 wt% (PG:
Zetasizer Nano ZS (Malvern Instruments, UK) was u
t hroughoutt al past odwo fweaeks. |l sobaric heat capaci
(TA I nstrument s, -i $4DA)h eu mdcd-maot detimpaete eadh sudrief f er ent i al
met hod from 283 to 323 K. Decraeneospeas tarcduwend o03a% iinng
comparing the nanofluids and PG: W. Experi mental t
THW?2 device (Thermtest, Canada) . Figure 1 shows
383 3o0oK3nange and as it can be observed, i ncreas e
found.
g N o)
S
"§5‘n¢<
S%
5% e & 6 8 & B &
§§n¢l'
-
n ot

H H H H on on oM oM

Y Y q)Te(ﬁwper(Ka)i

Fig. 1. Temperature dependencl@ ,of0.tlhse rnmha¥ ) CcNoOV. dRUGE: t W tv(%b t
CNC/ PG:)Wa(nd 0. 30 wil)% CNC/ PG: W (

Density and rheological tests were also performed
MCR 101 rheometer (Anton Paar, Austria), respecti v
increases up to NEwkdMNiramms peecdhtavti @ rP®:aW. observed for
(viscosity increases up to 34% respect to PG: W), ‘
nanof |l ui d. I n conclusi on, CNC/ PGeWsaanofl uisdosbh as h @
i mprovements in ther mal conductivity and slight in
Further mor e, the increasing amount of CNC nanoaddi-
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Determi nati n of Di f fusion Coefficient
r

ough Numerical Simulati on
Wei Yani by ¥ang ng* H. Stenby
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Mol ecul ar diffusion is a fundament al mass transpi
fields It si amcwuelaites descdi ptusi on coefficients t
theoretically estimated. The constant volume diff
phase diffusion coefficientan adnaliythi palessmurrewme rHi
interpretation, with the |l atter generally invol vi
t hat can determinedeparsd eamt airf fcwanipoms i dc o @fgf itchieen't
orthogonal coll ocation method. We further coupl ed
coefficient correl-@haongs ( WCHhcNianih ansil a(yHiM)k Wi 3 ]k,e e x t
(ES) [Wh,i tRiodadi[ RWapid FLi erachoyz a b[a@l]i, (tLdDFi)nvestigate t
predicting or regr essi-magl ktame G@wWwith| diaathae ofse/rs t mens h al
pressures. We found that theh@Q¥usdedn!l teebhftieci aentE
WC and HM give the closest predictions despite tI
under the r i-Qtoerfoauns fMaaxmeewor k are not satisfactory
probl ®&m ofh Imnod eélgumg gadgfusi on. Regression results
| i guhadse di ffusion coefficient are al most the sam
regressed coefficdenssnganhtet hesamgéei enmbheconst a
within these ranges. We also compared and il lustr
bet ween these correlations. I ncgehéral enESt pwadd:
whereas WC predicts an increasing trend. RW and I
demonstrates that the algorithm provides a reliat
hi ghlowhtlse hdata i nterpretationdadepepmrdasceon the as

I Es

I rRW
LDF

I we

I HM

® constant DL

DL cm?/day
&

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
case No.

Fig. 1. Repheasseditfigsasiwni rcepediffifcdremrtts dat kahasi ams f
nitradé&mmes at el evated pressures.
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Li g#ihdhise Speed of Soudd3mé&3sumémd&ampe
Ranging from 230 K to 420 K and Pr

Aaron J.»* Rowane
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Ligphdse speed of sound data are reportetr d&msy t
1,2Dichlor-a¢88yEehe TRe data werade h mepaidasreie ds tursu me
temperatures ranging frop 230 2Kk tMPa420hK andept a
sound measurements were estimated to be | ower tha
Presentl vy, no other -Bp2@dE)fr esforuingle daanta d roeh d \hdea IR
reported in this study. Therefore, the data were
Tanakawbtckhl was previously compared to their own
measureméh88 (B }11F€H‘()1(ed£ta reported in this study ¢
et al exhi bi ed edongBedbwnovdevbhecoaditioms i nve
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A new approach for estimating the ther m,
temperature
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The devel opment of numerical simulations of indus
requires the knowledge of physical propertles of

di ffusivity, therdédj ghbe mboeetdmperault it is to

property. Indeed, multiple issues are encountered
inside the molten sample, whiycla mhlkéeéd einlyé ngs tt iamkt
I n this communication, we develop a methodology t
fusion point abowwei d50dsAdLC. o htehesettradi ti onal fro
undesi eabtieon of the molt-ep metplawedhi osydenanth
protective argon gas, so the oxygen content in th
form of a thin metalblyi ca slhOe7e0t n(n2 2f0i bGenr) liass ehre, a taendd
all ows a synchronized visualization of both the

resulting heat diffusion time is vetyg ehpturespha
radiati on during t he experiment and t he temper
scale/temperature conversion [2]. Moreover, when

pool remaine saotiadhedrtoundti ngs due to the surfac
inside the melt pool, and they should be integrat
processing technigiue bageé dptloeanteana neodp. 3 ]T hies lions al tr
the experiment are thus estimated allowing the ch
strategies to validate the obtained datlad saraer epruess
as input data to estimate the thermal diffusivity
are also addressed. The gener al framework of t h
met hodol ogy i sonapspalnipelde so nanpdurfei risrt outcomes i n bot

......................
I
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N
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Fig. 1. A graphical representation of the pr
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Effect of the delay time correction
measurement in a | aser fl ash
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Daejeon (Rep. of Korea)
Departement of Measurement Science, University of Sc
*Corresponding Author: kweonsy@kriss.re.
Laser flash method is the most widely wusedh fas e\
met al s, all oys, and ceramic material s. As semicon
measuring high ther mal conductivity is more impor
the power ofuthe BhongHent asertphe speci men. When t
Volt to 2306 Volt, the delay time varies from 0. 1
width. The del ay t itmemediofddttdisgh |ladefassautr & nemda , h alnfd i
the results of ther mal di ffusivity. We describe a
the del ay t iHmenet ;mtf ietacthhevolalafge condi timah. dAF K ume
were arranged with the intrinsdoaopmet poaverhaf wheree
and Cape and Lehmandéds curved fit3waslmsedde¢én tal
procedureentla¢d evope&rsi were carried out with five g
At a thickness of 1 mm, the effect of delay ti me
hat f me. I n addition, t hec ovaleicdiitoyn wfast loerrcraa la gdiii fn
samples with a different thickness between 1 mm a
) 1538 Volt
s 1730 Volt
1922 Volt
2114 Volt
‘ -+-2306 Volt
s ]
o ° ;
s [
O‘—J
. . ATi.me(n;s). ‘ l .
Fig. 1. Del ay time of single pulse changed
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Par ameter Esti mation of l ron Oxi de Nanc
I n Hyhpeer t hermia Treat ment by Lase
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2Department of Mechanical Engineering, Federal Uni ve
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The objective of this work was to estimate the pa
for cancer treatment by hyperthermia. A |linear r ¢
problem trained widthfhramdmubbhapkeobt muhati ons of
approximation was performed in the estimation of
( MCMC) met hod, which was iHmapslteimmegnst ead gwoirtiht htanteu BMeept e
measurements were obtained through an infrared ca
di ssolved in distilled water in two proportions (
t he -innefarrared mange. ndheates that it i s possible toc
di fferent nanofluids in a short period. Fig. 1 sh
nanofluids of 0.050 wt.
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i n @der different pressure using
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Soi l pollution by heavy metals and volatile organ
worl d. From the viewpoint of conservation of nat
i mportant and r emeperadr iothis @®ltan@d satu giarcg isnlg sol ut i
havel ighese di ffusliivike ysaoalnudbilliiqgtuyi,d and are expected 1
for soi l remediati on. |t i s i mpdrftuasntont oof u npdodrlsu
supercritical conditions. I n this study, in ordei

di ffusion coefficients ofwewaet emme aasnudr epdr obpyy | tehnee Dgyl ny
Vol ume AMPAaDWAS)i sme(t hod und-g@rmr esmluirentc osardd thiogwks [ 1]

A schematic of the DPDVA met hod aA(d: tDhreopdli ente diaa me
shown in Fig. 1. A droplet is kept at the tip of
the timedtariation of
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Injection 683E-6 / D 176 % 10 m? 4.54E-06
D =1.76 X 10 m%/s
Tube e £ P e Dy =481 X 104m?s
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~ BT7ES o 4.48E-06
E 67566 f E
— S 6736 / = #465:05
% L 671E-6 {f A444E-06
y=-4.3810"x + 6.87 X 10° y
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667E6 - R?=0684
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PR Droplet N -
Propylene glycol-Air (298 K, 0.10 MPa) Propylene glycol-CO, (298 K, 5.05 MPa)

Fig.1 Schematic of DPDVA methaodd and an exampl

At nor mald®warsesveldleapproxi mated | inearly against t
dropl et changed to a vertically stretched shape a
t hat t he bpalscecrapeei 0o e increased WPir ecseairtey nmdaryo fh a
and enhanced the influence of I al convection.
experiment “mése (-WailBhlF 208 K, O5rf12/05PM( pyYlLede76l O8I K
0.10 MPa)m¥s4 (PriopyiCOne29g8yKpl 5. 05 MPa). The dif

f
temperature and pressure was compared with the e
were 15.n#s5(0 WDRAer ), “0m¥9 71 PO opyl-Aine) ,gl wkioth is in 1
agreement with the experimental datal[ 2] .
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The residual entropy sca
pressure into a single v
the mass transbger mbedauvli

ling can simplify the con
QAQluedtiettbesfon obefkisciden
ar orcvescopi ¢ nAdoitfifouns.i oTnl
coefficients for r4&la)l] hHhowevesr hapr éwiecu b uwdrtk [rB3equ
for each substance. I n this wdrkfusiowesicdedfFienen
pure fluids based on group contribution m&thod.
reduced r es*i dcuaanl been trreoppryesent by:

D |
Dref

In(D*)= hl( ] = z 4.5 + B(1—exp(s¥))

(1)

whebDreirs cal cul at-Eerds kbhog CdrfpuganteRnesn ,0 bt a i-ShAeHT bBya S8BIC

are parameters determining by group contribution
parameters awWéeffustbngcbegfbietifents dat analf karbew,t
branched al kanes, amdl chbbbsesethaershowstieensTabl e 1
results for residuwalf farstmopwakddahiesgeghbhasedaloh gr o
met hod, with a relative deviation of 6. 73%.

0

n-propane
O  n-butane
4 p-pentane

Table 1 Partial functional group parameters of Eq.(1)

n-hexane

2k n-heptane Ao A A B
_ ! n-octane —CHs -0.4321 0.0471  -0.0520 _ 0.0030
a3 e —CH,— 0.0121 0.1112  -0.05203 _ -0.0012
= —CH< 0.8768  -0.5539  -0.09675 -1.54742

4l >C< -0.9008  0.6494 0.0246 3.0033

—COO— 12,9391 10.58123  2.5356  -3.5410
St —OH 1.3258  -4.0307 _ -0.9600  -8.66534
-6 L L L L L
-6 -5 -4 -3 -2 -1 0
s*

Fig. 1. Residual-dehtueipgnscal ing of self
coeffinpnalhamses n
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Over the past 80 years, the correlation between the density of states (DOS) and physical properties such as
electrical resistivity [ 1], Seebeck coetficient [2], thermal conductivity (x) [3], and thermal diffusivity () have
been investigated. In 1936, Mott [4, 5] reported that the electrical resistivity of the transition metals 1s attributed
to the scattering process of the transition of electrons in the s-state to the unoccupied d-state at Fermi level. It
1s called “Mott’s s-d scattering model”.

For vanadium melts, Zinovyev et al. [6] measured a using plane-temperature wave method, and Pottlacher et
al. [7] evaluated « via the Wiedemann-Franz law. Thermal diffusivity reported by Zinovyev 1s 18% higher
than the value reported by Pottlacher. Thus, & of pure vanadium melts has yet to be established.

Our research group developed electromagnetic levitation (EML) technique with a static magnetic field for the
accurate measurement of thermophysical properties such as density (p). normal spectral emissivity, heat
capacity (Cp), and «;, in a liquid state. The static magnetic field can suppress the convection in the levitation
melts and translation motion, and surface oscillation of the levitation melts [8]. In our previous study, the
relation between « and reciprocal DOS for six transition metals in a liquid state has been investigated, in
consequence, a good linear correlation between « and reciprocal DOS at Fermi level was demonstrated. This
linear correlation 1s supported by Mott’s s-d scattering model.

In this study, p, Cp, and « of vanadium melts were measured to obtain « using EML with a static magnetic
field, and the correlation of the & and reciprocal DOS at Fermi level of vanadium melts was discussed based
on Mott’s s-d scattering model.
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A |l aser pulse, with duram empa2 ims$, dasdrc¢clhartaomnerninz
projected on the surface of a specimen. An | R cam
temperatur e. Those i mages are quite dhaprapt tiemme driaar
di stributed that was projected (see Fig. 1). As 't he
to the di ffusion of heat. The components oft htehel R p:
camer a, are analysed in time. Their amplitudes ar.
function. The time constants depend on the spatial
Fittingl olwe fdiamnal lay to estimate the time constant
thermal diffusivity. Other spatial distributions, |
[1], while tbBéerirbodomnswasti abndi dered but with a d
of the randomness of the pattern, sever al spati al
estimation of thermalndomfpaivertys moaeerbbdestpr €p g
substrate, in the facilities of Tokyo dpeti habooft
brick.
O’-.D -0.00-0.00-0. 00-0 OXD[Om] 0.000.000.000.000.0 ’

Fig. 1. Surface temperature i mmeddiagtediybwatfitem. t he
Table 1. Thermal diffusivit results obtained by wusing
Patte Patte Patte Patte Pattel Patte Pattel Patte
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[ As]
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d%éia 4. 80F 1. 0GEH 2. 3MF 7. 20FH 4. 30F 5. *BF 5. 36F 1. 76F
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Amino acid ionic |Iiqgqguids (AAlILs) are new solvents
are attractive as parbosnoirspitnigo nc adnudei dtaot ehsi gfhears al Qi b wl i
solvent-2]l.osAn [ilmpedi men-basteod cdiz@eulroepi ngc hinlol ogy [
t hermodynamic model s t hatl lc ammb saccrcputriad re | pylr edeeiesiscar ni thaoe
sol vent s. I n this contribution, cubic plassoasadcio
schemesNi.-@ndtlh.); proposed based on reaction mechan
chemi sorption in AAls$pewiedh amdi oumbams as | i sted
Ni.:scheme is applicabl-leINt.ech&mea] i s[ @app]iandl pGto] |
[ Hi s] alnld, NAsdgyheme is applicablLe alviee fges]labamod uf ¢
deviatlzsm)lub|COty i n AAI Ls i n318h eK)r aanngded poff e & seam)peeir
4. 6%, as shown in Fig. 1. The prediction capabil:i
with goldwabial iith | iterature. The devedadbmpeod pmd denl ewd
solvent cyclic capacity andzcraepdeurreer apteirdn remaenrcgey otf
The highest cyclic campaavietrye aomhd agmeat dror e e€Crhy [ Ge
that this model provides a feasible approaapmt dmme p
process.
Table 1. Amino acid ionic |igquw Mgredtmpsied in thi
AAL L Nu.mber AAL L Nu_mber AAL L Number o
. amino amino groups
[ Chol [ VBI m]
[ VBI m] NH(l)&BmIT% [Cho][NH(l) &
Cho
VBI m
[vel m] | fcnol | N1y | L T wkc2)
[ VBl m] NH(1) | [ Cho] [ (VB m]
[ BMI m] | [ Cho] [
[Cho][NHZ(Z) &
o7 @ [Cho]-based
*°T S [oMitmy basea o
0.5 | \f;ds

Xco,(cal )}

0.0 L2 s L s s L s
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Xco(exp)

Fig. 1. Exgpseorliubdfleatly) WOi n AAIlI Ls vel s lxiyl decaaly) c)(Elddt. eGP AC O
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GivengabesFemi ssion prospects in the near future

manufacture and further supply 6 hegatlgdmbaéfrwu

nowadays refrigeration and air <co tiifdrmi rod d pplaiy

systems that operate with hydrof]l ocarbons (HFC

i n hawimobhfyreicoendl y European policies [FSIART] .motHoe ctuac
e

C:(ﬁ’

based equation of state (EoS) has been useGWHR n a
fluorbasaddkdr efri ge-irantcsepniveanitisd faosr drhoep most commonl
RAC today, R134a (GWP=1300) and R410A (1924). For
model has been built to reprodukiequiedréegaithivkesi
properties and bi-gqraaiyn slysv elms[ &at. aTlceow amesaekel i ng fr
manner for assessimgrepmptememnctes of owdarogps ensuring
mu kctrii t eri a asgessheon eHErgygal exergy, environment
to a thorough examination of safety and technica
model s [4] are also implementedgegdingtcoimmeir maphgnsiw

of designed bl ends for-awdilchblexpeaed pgnemrtt iahg dtah e 1 &\
on the huprEWPn g effari gleovant s without the need of fu

seme to be valid at a broad spectrum of working c
applicability, transferability and accuracy of t}
cost rate evaluation dqgewmgebhepbicianti yydepenidens peE
associated with their use and emi ssi ons, al | owi

[
enviroemenbobamic point of view. The compati bb0OAty K
(682), and RXxowhn7 d)o,metshtd cb eantds cfoorrmeR I3 44d amrd pR4 1
idepth compar iasmad -GVoRe ncgo orhiichg agent s. Finally, a
based on | egi sl atilviestaigeanldlays itrhpalte nteamt ebde irne aupc om
viability and effectively promote a transition to
t he value of usi nAbga saend aEcocSu rtaot eg ermmoél oeact u¢l halerh et@WR g i 10
refrigerants with enhanced safety and technical f
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Mel ting of oxide film containing Si foc
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I'n the hot rotl ¢ @ Inrga kpirnogc,e san odxi de film (oxide sc
hi ghtemper atPuarrd i @exil dhatliyoaciomttah e i o grsiecthe ell aSjera (Sion
FeSis@nd FeO, etc.) is formed ThetnBdemhm Itadywerstiese | diafnf
from the steel by descaling, and rolling with sceé
According to t heSinp@nddy nFaen® cf odramtaat,i oFne r eacti ons (oxi
[1]. Thus, the oxidation reaction could melt the
| ower than the melting point of the oxide scale.

oxidati on r eactthieo nmeolft i-rnigo ho fa gtgheen sit hi s study ai me
Siz@ddition on the oxidation of iron at high tempe
3 mm thick and 15 mm squar e.welrhee psoulriftsghgeeds, t damnaddmIRc d ¢
were-wepated to the top, boSit@awdearnd( $9.deS mds & %)e v
top surface of the iron plate with 0.15 g. The s
temperature was raised to 1373 K, 1423 K, and 1
at mosphere, and Thel d efnmprer3a® umien cehaacnhg.e of t he samp
t her modduwplrees.1 shows atpgstaehperfi mdrt alr omh pl at es
The apppioswd ebi ©emai ned on the surface of the iror
whereas the surface of the sample held aettildg3wk:
obselSvend ] ar resul ts wlehree toebmpae rnaetdu raet meda7s3urke.ment s
temperature of 1423 K, the top surface tXmperat
di ffraction anaiSy.ind 4ilmrcosned otxlh altes Faver e present

exper Fmemtt he above, it was confirmed that mel tin
reaction of the oxidation of the iroK, pwhteh esgel
than the eut eciSi®ntde e[ 2tjur e of Fe

Fi g: 1 Appearan

ce (0]
K and (b)

f s a
1423
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Prreei ntered (Agreeno) compressed metall npdwcemogo mj
(LI'T) tocapakislsi ttvheof t hi s-denett hwdtoil wvgyi madgioug ht o C
information on cruci al materi al integrity propert
strength and integrity, pdoepht iansi zdeech se xt pye rniomeumnti & 1o rp
i nf rcaarmeedr a phase stabi-hightsampbiyngefinseqoénaopytrate
di stinct mbbasaéi shebt ab-danwidemiprgadnnan i hidbsteda
surface cracks. I n juxtaposition, LI'T images fror
across the entire sample. A regression fitting pr
criticwadr yihmg eltohceatd romcskeodd sampl e and a positive
t her mal di ffusivity and the phase shift with a I
Optical imaging of the sample alphi@asreevdalfad aandpadh
porosity which determines | ocal density. The comb
notestructi vaeND&Eyalasatainom mpPrtant new inspection a
devélhgpadequate analytical and measurement tool s

manufacturing that may | ead ttlhe ceamearsg amgeriacf fduaoms
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Carbon capture and storage has become aAnpirboars esd ng
carbon djoxiapd u(-k®oiwsn aanwde Iwi dely used technol ogy

properties are <cruci al for the characterizati on
processes. | rt threias sampse, tiysdlsarfiundamental i n cha
[ 2] . However, the necessary thermophysical proper
pressures of mixtures i nvoleviedt e mt tihre tphhe cleistse r atr
To cover this gap, we measured the isobaric heat
structurde etthegilmagnihoet hanol (-PEAE) ami hert hanygp!l aMmEA
amine. EXxpler mmasur ements were performed at amine
range of temperatures from (293.15 to 353.15) K a
guassiot her mal fl ow cal ori mertelratwavse uusnecde r tvaiitnht yarb
cal orimeter was developed in our | aboratory and d
The influence of these parameters (amine mass fra
solutions ofsiamiilnaer shtheohneewdi aar . An exampl e can be s
temperature has a slight effect and pressure has
mass fraction involves apetismemmalt hdat prapairltaybl &
heat capacity of these systems, therefore compar.i

120

~ 110 } .

5 . . ‘

F 100 | A A

Y A A

=2 9 | nm m ]

*

G oso | * * ¢

70 1 1 1 1
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Fig. 1. Experimental molar isobaric heat capacity of EAE (1) + IO (2): at the atmospheric pressure (0.1 MPa) as
function of temperature and amine mass fraction: (#) w1 =0.1; (B) w1 =0.2; (A) w1 =0.3; (@) w1 =04,
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I nformation on thermophysical properties of mixt.
chemical engineering. However, as experiment al da
in practice. Duri mg mohies leddtoritdebadedbeeancamried
physical prediction methodonftarn bmitXtomnr € G.C)Amordee | ts
energy (GE), |l i ke UNI FAC, are in paribctcofgan s8CY:¢
number of components based oesnpeacirfeilcatpiavrea nye tsemasl.|
still significant gdgapseriacti oe Ppablemetef st hawhpahr
bet ween sbupstafathg components in the mixture, w
i s extremely elaborate or partly impossible due t
l'imts the applicability of GC models to date.
Wehave recently introduced Matrix Completion Met hec
are widely wused in recommender systems, as an al
di fferent prop®ti efTheafbamii xtsii megs MCMs is that the
bi nary mi xtures can conveniently be organized i
components that make up the mixtures. Theselmatr.i
data and MCMs were used for predicting the missirt
baselines.
In the present work, we have developed a new hybr
models [7]. The idea thereby i s -itnot eursaec taino nMCha rtaom
structural groups ofibhéyGExmeddk, t wei sbopebsfanh
hybrid approach by embedding an MCM into the UNI
interaction parameters between the UNIFAC nfadrn gr
activity coefficients obtained with published UNI
Dortmund Data Bank. Excell ent prediction accuracy
and multicomponenhilméxthbheescopefotindthewmodel i s
currently available versions of UNIFAC.
OQur proposed hybrid approach thereby enables to
world in an eleganitl iway:offtt temphynwescalheGBbmodel
temperature and concentrat i onc oammpdo nteon te xntirxatpuorleast, e
of the MCM to give predictions for unhrepoettreéedtpd,]
prediction of interaction parameters of GC GE moc
on binary parameters and therefore opens perspect
in chemicgl engineerin
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El ectrical ConAOsCtaifme lttys of CaoO
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The electro slag remelting (ESR) is one of the met!l
producltecsttrecede ei s i mmersed in flux, and the el ectrc
high current. The molten steel t hen passemettahrloucg
inclusions, r e sCabft a snegd ime lat sc laeraen nsatienelly. used as f|

Cadpased melts varies widely among researchers and
experiment is to measur-batkedbaked son ctal e cwoarrd ucceri vR a
does not require the celll constant, which is a fun
temperatures.

The composi tCactnl wfe | t hews@aF i n t hbilse slt.u dSya mpsl essh owenr ei
at mosphere after weighing and mixing reagents. The
circuit voltage was 2.0 V, and dehydrated Ard fblyowed

passi3rdgnaRBts %Rh t hrough four alumina insulating tube
analyzer tweginmgrad fpawrbe. The el ectrodes were i mmers
at i mmer si omnde dtOoh annmp f 1\8= nbmn, and 20 mm were measur
kHz). The electrical conductivity was then cal cul a

i maginary component of thedempédance was zero at ¢t
The relationship between tempeCa®luOgelatn dmeea seucrterd cias
Fig. 1. The electrical conductivity showed a posit
the elcemrdudtciadi tcy i ncreasetewttit handcdeas p/a@a@ arva ttihc
from No.2~4 and 5~7. The reason for the temperatur
contribute greaitviyt woetelt @xFand adas comeddutcemper ature i
increases. The/sCa@ rreatsieo i hedrheea Aed O t he?teh@tctacommdn s
for the tihmcmgeaoeas Avi t h t/bB&a A nrcateiacs.e T hne/stClangd rAeladsieo

thought to be due toz*ahd‘*360 “““““ : k-~ ~=~=unt of
serves as a carrier. °
£250 t . 4
. . ; ]
Table 1. Chemical composit 5200 | i : - )
No| CasF| CaQ Al 1Os = A ] .
40.[30.] 30. 2150 L o * 5
1 k= X
8 x X
=100 | 4
2/ 30./40.] 30. 2 A
3/30./35. 35 8 *+T 0°
4/30.130.] 40. & ONo.l A2 M3 ¢4 X5 46 07
5 20. 40. 40. O 1 1 1 1
6/ 20./26. 53. 1400 1450 1500 1550 1600 1650
71 20.22. 58. Temperature, T/ °C
Fig. 1. Temperature dependence

CaXca®@!| Omel t s.
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Ther mal DiffusivitgchHéas Sreméet Wi 01
Usi ng-imodker mogr aphy

M. Ham&Rda Fuj At UdHdno Nagano

Depart ment of Mechanical Systems Engineering, N
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As heat dissipating materials for powerdeVekcbdopedi
with high ther mal conductivity fillers such as
conductivity with | ow filler content by controlli
ratio. Althdudgl iuthdiey sd aqnanttihar mophysi cal propert
key to high thermal conductivity, it is quite dif"
Om scale. I n this swiurdgsmave mdetwv e ne pikrd dtaluesri mayd rea p o)
periodic heating method. This method uses a | aser
nomontact and does not require scanningratéleyefilom
paper, we report on the evalwuation of the wvalidi
composite material s. Cu and Ni metallic wires wer
Bi to increiase admadernfbaoegptemi ssivity. The measu
reduce heat | oss and were carried out at several
and N11.3% of the bulk referencevhvalhue ofndr rimse t @1
measurements. It was also confirmed that sample d
5
& ® 25Hz @ 100Hz
_g ® 50Hz @ 125HZ == Linear
=) ® 75H: @ 150Hz
-0s5F : : ; : : :
LIT
-g—l.O'
Infrared =
microscope eﬂh—l.s i
@ _ Sample wire qé
: S VNI BT
é < Sample holder
E/_ \ \\ \\\ Vacuum 25t ) ) ) ) ) ) :
h . " S chamber —0.75 —0.50 —0.25 0.00 025 050 0.75
10de Laser Beam Microscope )
(200mW) expander(x3)  (x20) Distance from heat spot. x/mm

Fig.2 Phase lag profile of Bi-coated Cu 50um plotted

Fig.1 Schematic of measurement apparatus : ; £ ;:
against distance from heating spot.

Table 1. Thermal diffusivity results of Cu and Ni wires.

. Diameter . D (10°m?>s?)
Material (um) Coating This work Ref. Difference
50 Bi 117 0%
Cu 25 Bi 119 17 +1.7%
. 50 Bi 203 “11.4%
N1 50 ; 205 22.9 -10.5%
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Measurement and modell ing ofxbtrheremonp Xy s

Marc CdssBodpa AMEBmMi hf, HWEIHt eMhabny

1ICenter for Energy Resources Engineering (CERE), Depal
*Corresponding Author: mcass@kemi.dtu. dl

Carbon capture and storage (CCS) and gedtolsesrimalf ue
considered to eétfmessivabyinettheeaC@osphédmede@Phnetm
petroleum reservoirs or sali n@asaaquiwfoearks .n gAnfdtuh edr
transfer f rfoanc ed eipri hg d @t hseurrma | reservoirs. The <co
conditiondrdfneCni xt-ueem &andpiprh atgh e hsgalO ne aqui f er
knowl edgex ofgr dper tPiTes of thdadge ofnlsui dMhidte tdaee Mmag ic
and modelling works have used NaCl as the only s&
can affect the brine properties di fferentl y. Th
tear mophysical prompiemds esormtfaiCDi ng mul ti pl2 ns dlrti :1.e
solutions cont aiMgiCisg CHEC| ;, NBm@W . .Svas measured by
experimental gravmdeld 33 cKkmeftrhomd ,5 atto 3B MPa, and f
Ut ube densi meter and a capillary viscometer were
with controll;att ameustmeoto@@i t igon st.h eRMIBIR tr sead Imluebmioldi
[ 2] was generalized to Br iGaedld®é cari nti enngp eNraaCtl u, r eksC |
and 473 K, pressures up to 200 MPa and salinitie:
cal cul athd i hg saallunulbtrii mlee The results of our st

considerably i mproves the descriptiosobbbthetyndn
variety of brine solutiomné, giomdl| wdichug acyr wimeas o
parameterisations. The excess volume met htolde g r3y \
approach was wused for the viscosity modeling.

bCQ /molkgwl

0 1¢ 2( 3( 4(
P/ MPa
Fig. 1. Exper isn@elna @il | idtay ai i oa <£YOnt hetic bsaht appbbad
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Group conbhasdeddtgrmoaph convolution netwo
estimating thermodynamic prop:e

Jeong WdfAa KBaemogn ChalumRyYioo Hwang
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Properties data for chemical compounds are cruci a
contr meethioadni s widely used and straightforward fc
i nherent inaccuracy due to the simplified represe
bet ween a colmpdrenxi ma calingeexri tghrmo g dc antlrii buti on met
functional group graph represents mol ecul es, red
| earning and resulting in higher accuracy itohuasn c
aspect s, including incorporating uncertainties in
outlier data. I n addition, we sugges$SAbeagt ngi ay m
to predliicquivdapepgUVLEDPTrfi2]. The quantum cHhAeCimnaeadelc a
are computationally demanding. I n this work, COS|
l earning model. We assessed the accurraprye tifc tmaars
COSMO calculations and VLE results wusing mol ecul e
process. A new COSMO calculation database was gen
/O\\C_CHZ i 2 gftl:;gi::gu(z:s:mbumn depending i 3. Extract all t(h:gg:ﬁ;src)omributions ; 4. Optimize t}zeF;f;/ryar;oc’:’rps[;xg;h/\/e:’ii;i,r::)ntaIQ
Ho  chy—n, | Q \ | O\\ | - O/
2 2 — 1 C—CH, : ¢
1. Fragment the molecule in to the E = C{%Z 3 HO/ \CHL_NHZ 3 M _‘OO O o)
e ' "HO CH,—NH, | ! —‘CD;;OQ;O
WP i L M=f®.0.0.0) |  -OFOFO
/4 \; - : Repeat N (N<3) J | Molecule Feature Vector M : o J ‘
Qo CH; NHzE times 1‘.-- S [x i;MReLU<WZReLULW1M+b, +b,)
Fig. 1. Schematic diagram calculation process for t
Acknowl edgment
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El ectrical conductivity modelling of
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TherQmaol ¢ Software AB, R-sundava@agen 18A, 1696
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*Corresponding Author: rui @ hermocal c.

ctrical conductivity is one of thepyrmuamdatmelnltwar ¢
cesses, e.g., the power supply requirements of
other thermophysical properties, they help ur
| engersovaendprionduct qgual ity [1]. However, me a s
culties and high uncertainties (sometimes up
l e model is highlye i inmpdeltanare Apmbygthomi &l t
itions without considering the slag struct
tivity model incorporates the cfomrtmiirbgutd atni
as neusturballast tiincet heontivwwo | i qui d ther modynami
icted taking into account of both tfthRRbéeamircgc
S . Combing witmodCoOXhiz2c [ @4t abheetdfe oxi des wh
, the distribution and connectivity of cati o
culated in the whole composititowoakd &@ompaad sto
eri ment al and calcul ated data are provided. Th

i
a
0
u
e

O DO Dd®nNWT 3OO0 -0 DT M
O 50 W0LCT

- x @ -
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Opti mal Experi ment Design for Ther mal F
Materials using I nfrared Therm
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The optupmafl osléednenwo onal (2D) transiend &ttaéstcioma
simultaneously the ther mal properties of orthotr
designed. Toptihmemadéani tearshDorni g the minimization ¢
estimated phracteterdeisnaepphe optimum heating and
is also sought in terms of the aspect ratio of t
experiment al apparatus hereheahsgrdbeetdveeaonsiwet $ ao
same materi al and thickness. Mor eover, temperatur

obt ai niendt rnuosni vely from the unheated surface of th
camer[ 3]. For this reasdn,

i & hree haeraded rasnsdreru rclored v
as well as the direckanghabntdtheohmametondu@eavi tapa
The 2D heat conduction problem is modeled through
the front boundary through a surface heat flux, w
the ambient aimar(eaelsl arlkeeketphei nsollmd ed). Once the
obtained starting from a generalized analytical
principle is also applied tohexasloluemd dJwal ed f9 en g iet
of temperature with respect to the parameters of
(see Fig. 1) . Finally, the opadalmbeddietxediroinmenlt i s

0 0.5 1 15 2
t
Fig. 1. Di mensionless scaleddssunsisacei ovfesplegki€ampeat wi
h as a function off{ =Ime and for a heatin
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Mol ecul ar modeilnitnegr aocft itohnes -@ @s ePdh olsgprioc
Liquids through SAFT and COSMO a

S. B. RBdattedz!|liX Llovell
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Whil e amines remain as t he,cnaopstturceo,mniotn itsy pnee lolf ksnool
and degrade during process operation, with enviroa
problems, there is nowadays a nheed to findvalnter:rt
though at very | ow ones, as it occurs in applicat
l onic Liquids (1lLs) have seen during several yea
pressure and the possibig idiyf fteor efindt e sciagtni 6o ntsh eam db ya
case, considering the flue stream composition ar
cation/ anion combinations have been studied amd]|.
l imited | aboratory data is available and a compl
select the maeabsappepopriate CO
I n this work, the potent i;abs orf berho sath odiiifutirie dormass tefdm
i ndustrial application is assessed-btatsrea@u glg utai @ owms
(EoS). PartiStcaltastty catthdssofcd ART o[nl JF) uiid fThwemnd yt d
descriptdmd toHeilrLsbehavior in mixtures, and-wi ||
chemi cal approach@@SMG@B,uctho asb tTalirh otmoéd ec har ge di st
key interactions in these cormphoeuxnydist.etThhaewgt phd:
[ &6lia which is combined with different anions. T
description-toefmptehreaitru rperdeesnssuirtey di agrams, and der i\
such as the viscosithr&alriemeal tstoe ammoybSedFEldpHwWw=3]. atgioh tednaeg
absorption isotherms are described and ;abmpapeéedot
capacity of the different 1Ls, consi daersismeg skedtrh ud
the calcul ation of Henrydés | aw constants and the
proposing a preliminary |list of potential compoun
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-

process design and optimization in chemical e
mi »xetswreentiisal . Among the most i mportant mixture
deviation from an ideal mi xture and are the ¢
ver , since expercmehfati data, fas fhotimi kKtur e
many mixtures of interest in practice, predic
he present wor k, we h a wvder idveevne | aoppperdo aac hn ofvoerl ,t h
vity g0 éf fsiodiuemms i nite dilution in sodasads
tation. Thse ténadidslbayru ngs i deal vent Sgai $ honulkke dl eva
same solvents (soflgafters)undtoddioevd nmgi X thirse < omare

D

- —ToO®9 SO~ " ——"T~O0T
ST 33T D®3I 303000
® T
c -~

avail able data for similar mixtures. For quant
w metric badednicrmlgqgurampwument desSAG pnoodresw hufstepd i
en applied frigwf arheu mpsrtewddicad omi xtfur es. We have tra
d 255 solvents from the Dortmund Data Bank and
®@ut stratletgyy.ddmengtersait e t hat t he nedvhaanett hnoodd eol us
ke COSMJ 1] and UNIFAC [2] in terms of predicti:’
proach with matrix compl eti8dn nvdetdlt o dos af rfounr tnhaecr
crease in both scope and prediction accuracy.
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The ITink béeoweméemggldssity of metallic glasses an
l ongstanding issue. I n recent year s, s i gpnriof pi ecrat nyt
relations in liquid @asidng moaphiones Imeamahi mxi[dEels.
applicable to metallic melts at high t etmprpaear atrers
mel ts, which are main constituent el emeaytss oodmhbmen
with aerodynamic | evitation techniguestaV¥hdenffreaee
dat a and persistent homol ogy ( PH) anal ysi s [ 2]
t hermophysical propvyertumesasdcaantasompl p3]. The mel
the atomic arrangements from the RMC results are
investigated in this study.
@Fe 18X (byzr 21 XK (oHf 25K dsi 17K

;,,_Ai

i . 1
Fig. 1. Persistence diagrams (upper side) and void di:

metals and Si.
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| R thermography applomrdoft ot hidhremadlae atcrt
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I R thermography, thanks to its imaging capabilit
experiments for the characterization of the thern
Fig. 1). Two activse drmeranmmgyiadpar ed .t elcrhntilgeuef i r st a
the materi al under test. I R thermography coll ect s
spatially decomposed by means ofygsdaed IFonutriime (To aa
t her mal di ffusivity [1]. I n the second, a |l aser s
field is successively analysed in phase and- ampl
pl ande tahnr ough the thickness [2]. The measur ement
assessment of ther mal conductivity in the aforeme
doped materials for edeFimpe2rctric applications (
e
Microsc PICTURE WITH SAMPLE _ pyoyype WITHOUT SAMPLE
= - Laser
— Sample & ) ek - Spot
L o pd 1 Thermal insulation + Laser
[ Thermal ‘
‘ibration free insulatiog
‘:n::: level u'uhlc h‘ = Sample
Fig. 1. Experimental lay-out for IR thermographic microscopy.
M}' ',’\_I . ﬂ .ﬂ.;
VAVAVAY.
Fig. 2 i mage of polyaniline doped
on the pixel indicated in the | R i mage®e
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To reduce the environment al i ssues assocratedt Wyt
been increasingly focused on the | ow global- warm
generation refrigerants. Surface tension plays a
processes | ike bojlwhgchndscandeunsaal fluid prope
transfer and pressure drop during a phase change
necessary for predicting their filno wn ubneehraovui so r r eafnr
apparatuses.
I n this work, we collect the available experiment
for HFCs, HFOs, and their mixtures ar ewgli Rombdeb
(PR), Volumel Transl ated SRK (VTSRK), and Cubici Pl
the | inear gradient theory (LGT). To minimize the
dat a, a new crofrlred mad omarfaome ttenre iis proposed that
phases. Mor eover, mol ecul ar simul ation of fers |
t hermophysical properltdwel awnmndd err0tvé ed sugfg mid Ces, uslHeFrd

and their mixtures have been predicted using mol e
A good consistency is achieved between the expe
simul ati ons. eTsh e nd dlnise uvya pparmrotfdrlf aci al region are
components. These findings are expected to provid
mass transfer in refrigeration systems.
Acknowl edgment
Thi g kwavas primarily supported by the National Natur al
Significant references
1.y. X. Zuo, JE.. HCo ISIteeindy yl,vnotle.r fla8c2e-1(8129.9.6 ) , pp. 126
2 . X.D Liang, ML Ui d MPh h sk sveoglui 14i5b1r9 0a2.017) , pp. 79
3.T Yang, J. Shed&a, KolN.vd&hg,3105 T(20W2a3), pp. 121283.

MAan



O23 LilTBuesday, 1243&8MOO0OM1

| mproving the transport properties
with fluorinated carbonates

SaXule Yangd, ZhioaingyamMagolgiamg He
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nic |liquids (I1Ls) have got si i
nge of desirable properties such as |l arge | iqui
ndows etc. However, it suffers fr-2am hMighhi ng sliclo:
nventi onal cadhbonatvesdcloventvenas is considered
e conventional carbonate solvents are | ess co0mg
I'Ls in LMBs. As an additiveedecavedndtresn cat b
w viscosity of carbonate solvents, but also pro
uorinated carbonates are used as additive to r
n seist, ki nemati c viscosities -Manddpltopwl pyrcohidr
s(fluor od PhifrfloMFIN]I | mbdenated carbonates mixtures
nge from (298.15 to 343.15) K and at pressur e
scometer and conductivity meter, resgactbionatl e
o}
[

gni ficanowiang enoi e
u

eatly reduce viscosity, increase the ionic ¢
mperature on vVviscosities and ionic conductiyv
ecision, ndegs mmaat il wel yt.heAdaf f ect of concentratic
ectrical conductivity has been examined using t
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Experi mental and numerical study of
of Al /Jair fl ames
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Al umi num microparticles have been proposed as gree
availability of c¢clean recycling routes for the oxi
either nampmearge Alr pa&rticles, each with th&0r owr
em range has bcecenmp rsaigigetsit e, alsuta t he properties of
has been suggestedudstdaecpmpmpemits @essolfuttihes,e Byste

presents an experimental setup and an optical mode
The studied flame is formed by ,i fidepme wh@&ctnAdAlp gqgua idc ik
are formed by condensation. |In contrast to the gas
exact sol et eobr osviadyunresticitoon of this systbBombgeoaomptt
procedure has been used, where the particuQaartneetrntat
approximation. The emissivity of eashebub-Mbengopattrc
all owi ndgi fferent temperatures in each | ayer. We f ou

be modi fied with agaperonptciocrarle sapbosnodripntgi adno (ptrhee Ur bac
in the vissibmgl irfainge . mddhels const-déeptkessauditastohgh
pyrometric temperature meo;':tsurements in Al /air fl am

~ ==ore
0.6 Shell i
Al,O, —— Shell (Urbach tail)
v >
Al,0; + air S
‘@
2
£
= L
0.4 05 056 07 0.8 0.9 1
Wavelength (um)
Fig. 1. t Geometry of the burning prnmocessviand shdmc

Lef
core at 2:09 @i K amel Al at 3200 K. The effect of account |
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Metrol ogi cal | mprovement of a high ten
embeddi mrsg taun eilrectri cal cal i brati

Ref atz o k Ol ievaiuemo nBr wryo H

lLaboratoire National de M®trologie et-CHMAM)ssalsrudab
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b e h i-tnedmptehr ea t duemeet| @odpvnachnste dwof t i hvi agt he
mperature measurement techni ques

rs
t e
Il py of fusion. Differenti al scannin
ch
he

The main drive
demand of high
heat and ent ha
of ¢sc¢cifew and t nol ogi cal research fields invol
used to study thermophysi cal properties at h
usually done using d¢ear tiefmped at eafrer,eerane hmdtpgr iod!l $ u
of the required mesistuu eanlemdt r iThel ucseal iodfr dtni on sys
conditions of <calibration and measocuemeat dastesmmn
the sensitivity of the DSC.

A newito high temperature electri claCMcardd birmtte gorna

a commerci al heat flux <calorimeter Mul ti HTrGm fr on
accurate and reliable measurements of enthalpy of
of Units (SI). First determinations of the enthal

il lustrated oim sfiinggure 1) are pr

50+
] \Electrical calibrations\
0_
_50-\4&/\ \
-100
s
=
w -150-|
= ]
L
-200
P |Peak of fusion |
—300—-
—350;
800 850 900 950 1000 1050 1100 1150 1200 1250
Sample Temperature (*C)
Fig. 1. El ectrical calibration and measurement of enth
This paper gives a description of the new metro
measurement of the enthalpy of fusion at high t el
above 660 AC (aluminum) is totally inexistent.
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Thermal conductivity measurements for
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The identification of new refrigerants character.:i
sevagalkements and regul ations, is stildl far from
thermophysical properties of hydro(chloro)fluoroo
scarce for severalt wDieddesR1I1IIW(HEH)S. hAsnmomgsently g
with R1336mzz(Z), of the azeotropic binary mixtur
i n centri fug-akmperidtiverres, henatghpumps, dahd0(oE)gansc
hydrochl orool efin characterized by a relatively
the ASHRAE safety group Bl. Its properties are st
to our knoewltehdegemaflorcotnhduct i vity. Thus, in this paea
dat a, performed with a double THW apparatus, wi |
temperatures betwewint R50r Ksamde820p Kto 10 MPa.
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Mon{Carbhased data evaluation for sur f

experiments in -bheagdeesagcefbdbeclses
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2l nstitute of AdvanicTehdno@phtyisd ala |l T ePefherpiele d ghileesdh § A r
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Surface light scastablnghé&LS6pchri quevef br an absc
interfacial tensioni oVvVasiapswayeat mhardscopia nhab
typical expande&d wrhcept &fjdt iICeonhawvknjubus devel opment
open up further application possibilities in ther
engineering,-linell waienp pieratowoelvahier )] updescase of
nontransparent, which is why SLS experiments need
wave vgodt arhse probed surface fluctuations. The wus
resmedt gther scattering intensities allowing for f
an oscillatory behavior of surface fluctuations

favors a simultanescwsidegt ammi nattiearf acfi al t ensi on.
I n the range of ovmdlule swawd dmk catbdoreist e Lid.lleédat i on of t
hi ndered by t-beopdeséengeedfekise[3]. They atrigmnna
and detection optics and rbeassweldt sipmr eaa dg eod memarviec avle ¢
with possible shifts in the main wave vector. Unt
in literaturenar & eomrotaidelnliengt efdeacdwsali med hreelriaalgley
reflected by erroneous values for viscosity and

eval uation approaches are required, yet | acking s
The @fi mt he project behind the present contributi
determination of viscostirtayn samadr d mtt efrifuamicdsali n etntse ol
The CFs obtained in tthienramgdameped essat !l laatdiicsns
dampi ng, which cannot be decomposeendpiirn canhn amdlay te
strategy was established which decomposes tdéde mea
Carbassed algorithm and sddptelquenal ysiperbobr mheamro
di stributions [ 4]. Based on measurements in refle
is demonstrated t hmdaw terwa laupaptliiocnatd tornatoefg yt hael | ows
viscosity and interfaci albrtoeandseind mga lesjief ®&lcdess h Eov@m
0.8Yfm0 the obtained values for vi8#owith 8asflerane
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Ef fective thermal conductivity and s
of battery cell s
Dani el Lager
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The effective athle)n mdi f cenedntctdvieégti ons of battery
G Ti)s of essenti al i mportance for the understanding
packs [ 1]. Especi aliloyn feosrt todyelsitrdurcitad voee Irlasd i lail t htihuem 1
can be conducted via the pipe method [2].

This study focuses on the use of already avail abl €
Differenti al Scanning Calorimetry (DSC) and Heat F
were used to def é&uas(iife tpylhaen & bdeionfreachtnidodne ,ancdat hode, s e
mat er i al s oonf paoulciht hciednmh . The HFE( TapEhD)l waitom phpdine

cel | perpendicul ar t oSttahe ppducth aguwref a(cSeo Cgt. dAidfdfi d
val i dated fox(ibDhecehiahdraitc omabfery cells as passi Vve
procedure based on the embedding of cylindrical ce

AR
e

Fig. 1. |l eft: Pouch cell s gtomckbead tiem yHEM;l I rsi g mt :H
The HFM results of the investigated pouch <cell s

reproduci(v)ilaty, TOFKWTm 25 AC with an expabdsd com
0, 02'M mDi f f ef @)icee st mft he SoC coul d nog(tlo)fbet respd veh
based on HEMT)0e DuMivd dudi-m 0, Oh3 5 hdde tge r mi no(d)mad(tiTay f or

pl ane direction of the pouch component wer®l pneces
thermal conductivit yam5f2,tcM&KWhml e pouch cell with

The validatiagpnioffproceddF® metrhod for cylindric samp
gl ass) showed deviations below 5% between the mea
cylindric cel ltshevedRM meRisgl.r el IriiQgdsE KVl Tre s210 t A@ gawii tnh
= 0, OKTW m

The evaluated results -dotw, udthiawe Hfevt Hosd at os ua i alby ze
thr pdame for pouch <cells and tangential/radial f
measurements. c®hduethit winteyh dii malkcti on can be deter mi
components t e ldaentee rtrhierematlhediifif usi vity as well as t
This data can be pr oces gdaoerfidne at iFvEe Mohlesrl rha It oc eernwvdd ait
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Measuring the spectral emissivit

D. Ut'b akh. AnMal &r du.i nWamPac fal eAr. 3, Elcer Pt t |l acher
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high temperature appl i cbaasieodn se n(eer.g yg .p rsopdauccet i aoenr) o
d energy use during production andnophemical mpeoip
e materials in use. Especially optical propertie
ansfer and temperature measurement via radbytion
hemi cal reactions at elevated temperatures and th
emi ssivity itself is notoriously difficult to meas!|
The Joint ReseafTRICEr ¢jid atduBMPIl R I HiPr olcnepsrso vGepdt i Mre tzra
Ther mophysi cal Propertiesonaceaalmse t me s wveé dentr etl é alb
properties in the high temperature range up to 30
measeanemssetat PTB, CAE and TU Graz, which are base
or induction heating, were advanced, validat
mentally compared.

Blynsaens ca met hod to measure the spectral emiss
0 AC bas eHll agphpa rmaad duisf i[eld .L daher sampl e is indu

t han hi tl absyera psuhl osret., Thhieg he neinmsesrigvwyi ty at t he |
suring the absolute | aser energy incident at
ckside of thespseaompeteer Ans awsdd d itom ad xtagmdayt he
al range from 500 nm to 1100 nm.
E
f

S
e

o T —
3 N
O~oc® 0T~ 0

(@]

uses th emi ssivity measurement apparatus (
reference at the same temperat
ekbo&wmate inductively heated
nd radiation.
| spectral emissivity of solid
uavision of amplitude pol ari me
t he DOAP analyses the polarisa
he | aser wavelength of 684.5 nm
ements of the spectral emi ssivity
gsten a ol ybdenum in order to compare the th
the overl apgdgirmgn wddWe lnanndtoh 1n®&MWgem with regards
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0
]
a
a
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Rel ationship between confi gu
el

ational F
gl assforming m S

r

t
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For design of gl ass maobemi algs.,abi hf oymgtii.een ,omegl

inorganic melts with a desired composition is ind
application. Hid w e vtea , p-fietd micat g dgidflafisibdmpy neht mey st e ms
practical compositions, or even simple compositio
I n this study, we fegtuasedoar bf gutihfdarsmidn goaasmiitldiygoyf
viscoy at the | i"gui avins che mpe rkantouwrne t-foo rbnei ncgo rarbeil lait
negatively correlated with critical cooling rate
glass productian!|l gndal sabhei hdasur e. For exampl e
cal caubwtei mult aneodanyd nperaesduircitnign gt htehe vi scosity ¢c
However, that method requires muindimpdecicail onm.i metr
As mention&Gdbbhe Adamry [ 3], W¥onfigudami oaat & mt
dependance of viscosity of"Ygdfasmel tCoins irdelrdtnegd ttha
—w0f inorganic |iquids (glasses) of various 0gompos

oedo a¥eebof t hewmel éval uated from viscotsubeg rmatrateiso me
(DSR502, AndYmbtPaiamred aby di r etctt e atheskg: gdandth:oune roef  h e
calculated from the <calorimetric changes of gl a
(DSC404F3, NETZSGH)anW:hehowedi aegood ddCrel aali omu:
compositionsg(Wwigh ®ariondicating that these prope
of the fact

ors determining liquidus Vviscosity.
5 T T T T T T
@ alkali-aluminosilicate i
S
@ Dborosilicate :
.
’,’5 4 @ 7 aluminoboroslicate 7
= § ‘, i
= L
< L .
= .
~ ] N
§ 3p . ]
|
2 ¢ N P
- +  aluminosilicate
2 e
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2 2} (AR @ rare earth-silicate 4
C
=] Q
E 4
= .
3 1k . optical glass ]
) €]
L ®
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Cp conf (-l/(g'ﬂmm*K))
Fi gRellati onship between coinnfeidg ufrraotn oDnSad achugravte coanp acce
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Significant references

Asayama, H. Tla%kleb el, n tke v ivibotrii @2agi@2a83893), pp. 233
Zheng, J. Zheng, M.J.SoAman@erwm. .Y&ERE3 J6RET20 Maup p.,
Adam, J. KPRkr@esblbds, 43 (4865), pp. 139

wN e
OO m



e

S
[
[
p

w ® o O ST!w oo

e
S
e
[

e
e
t
p
I

D Htow—oT ~Ht<Q T ——H0TNW DT

T ITOT9 5330 799 DWW STKT-TOOO0DSO

m
a
e
p |

Thi s

O23 LRTEuesday, 1255&MOOM2

Devel opment of a clini-cal diagno
cont ascitt u nmeasur ement of tear \Y;

Taket o*QniYolsihi hiro Taguchi

1School of Integrated Design Engineering, Keio
Department of System Design Engineering, Kei o
*Corresponding Author: onishi@ntl.sd. kei
ntly, dry eye syndrome has been causing eye d
number of patients is increasing as the use ¢
caused by dr ye eay es oscyinadlr oinses uhea sd ubee ctoom t he oppo
rmer test is a conventional technique to di ac
rmer that cause pain and takeiayl onglitifme T
Oos-enwas&winteu ichi agnostic method measuring the v
syndr ome.
principle of this method is to observédédatplea th
heating of the object to be measured, as il

r

i nusoidally excited absyeranb eianmises i aemdeditcloea polifd ttiawo
rated byatnlse omherSinamlceex he attenuation behavi
es with viscosity and surface tension, the th
variation of-cobhéeaampbpeiudas TAhsmeamenement t
ntial to-odbeatagptliireg ERPOED) .nt

h case that the sample surface has a spheri
I surface to dephlotfddeastcectedd elce ¢ @dmsé rofm tt he
|l enges, a precise control of optical path was
measur ement of tear viscositymethodheompreher
ication is discussed.

_ Heating Laser
Probing Laser : 2

/ .
. \ { 1st-order Diff dB
\ XI //'. st-order Diffracted Beam

e
e

High Viscosity

Low Viscosity

-
Signal Intensity

0

Time
Fig.1 Principle of viscosity measur emeil
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Dynamic Viscosity andanktted r faadecicaln eT eSnyss
Dynamic Light Scattering Method an

Yang, LXuyalp Thergd%hadi Bnigt ao Wu
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Engineering, Xibdban Jiaotong University, >
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CGandeNhanced oil recovery (EOR) can reduce <cost
interfaciad NtredhsciroundeofoiCO system are the key parar
of vi sciorstigryf aacnidagand ealsk ameof( tNypi cal crude oil c¢
t he EOR process.
I n this work, the viscostntytamn@€dnnsey $t aemawet ensb
experimentally hyrdygamed hlodght gsdhaet temperature
pressure range @fraln®dMPaCdewwdse eksl¢e &dlolri shed by tl
The viscosity anad+nCGalzevrefr ®@cicall ctué mdiceamn bt mMehecahar
relative deviations between the calcul ated 2&and e X
NCiHssyst em;amCdH;: 8@ st em were compared by molecul ar
interfacial tension of the two systems were analy
20 30
) B Exp32315K @ Exp42315K
W Exp323.15K ® Exp423.15K B O MD 32315k O MD 423.15K
5 MD 323.15K © MD 423.15K 26 A Exp37315K # Exp473.15K
- A Exp37315K @ Exp473.15K s A MD 373.15K © MD 473.15K
L3+ A MD 37315k ¢ MD 473.15K 4r
2 s E = O ]
| ] ™ | ] n | | < 20 L] n .
104 5 5 a g o éls— & i g % I
5 16
_ s s s s N 14| e 8 ® e ?
0.3 . s a 5 5 12 * * *
s 0§ & s 3 e T -
8,
0.0 ! | ! | ! | ! | | 6 | | | |
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p/MPa p/MPa
Fi gExfderi ment al and simulation restiCitksgfscteimscosi ty
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A modified method for measuring the mut
sodiruvoom battery electrolytes

Yuqit,Weiu j ite Sdmgt aMaCadnygiHg'" Zhang
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The diffusion coefficient i s a basic thermophysi
process inside the battery and det ex]mi nTlelsi ¢ hpea perw
a modified imagerprmcecaessusumg; méitehodu t fua | di ffusion
l iquid by using digital hol ographic interferometrtr
adaptive bidimensional mul tivariat euseerbitro call i mion
zero frequency component and noise in interferog
transform, and the phase is unwrapping by iterat
di fferent ,ditfhfeusgnudmatli e ffusi on coefficient of bi
equation of Fickodés second | aw based on the finite
determined by: g
Y _h_z (Q)Jl_@j)
Tt (P20 +0))
wheil,es the phaseé @i mmioddatyree sl atitale Biefeerstiepe mu
di ffusion <coegfffhiecieexnpanaltednaocdckd ati ve uncertainty
measurement i s estimhtefdl tonbedéni& kS t20)..0 Bleh(et emvoed
met hod can eliminate the influence of wuneven init
accuracy of experiment al measur ement .
As a substitute fomi dn thhatutnmeriyonh asatrteaei,veddmnar e ¢
energy storage [ 3]. I'n this papéerNaTtise muwt uPad/ DE
measured from 0.1 ~ 2 mol/L by the moidgdtieedd tdhegie
of temperature, concentration and different anion
e e e
G —— ey S
(e )1 [chomieg) umintn) e { B} oo | ﬁ’l n:::':;;..,g L{“#;::‘:f::ﬂ H o |
f l | | W | Frnite volume metbod |~
. : | : ' L__ M|
‘ l 6‘ % ——-;‘,—*-T—(‘;’C A __; ,,—,,, -
| } 3 I N 7 .
‘lnlel'ferugrnlm 1 l K 3 i],,,
at Diffusion | | | St
______________________________ p?bcessing of the digital hol
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Emi ssivity measurements of Ni Ti s
with different surface prope.l
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The superelasticity of Ni Ti all oys makes them wur
Wher eas, in the present wor k, the shapemmémygr y hef
hybrid actuator. For contactless anal ysits7ofOm),e
accurate emissivity data are needed, however, I it
Her e, sweaatpraem apparatus for measuring the emissiyv
temperature range from 308 K to 423 K. This-appar
oft haert i nfrared camer a e(ct yYgoreb:H, | nseegaram y§ 3 0 (a, rlerfferr«
cavity with an effective emissivity of-90. 9WDOABN]
scope of the present study, the emissieaviyl pfoNi di
surfaces was measured by comparing them with the
of the experimental emissivities wak=e2)i mAteged 1o
the experiment al emi ssivities of two rough Ni Ti
temperature, the emissivity increases rapidly fro
i n the pauassteeniTthei s behaviordeipendeatt ohahget empaer e
sample surface. Moreover, it wildl be presented th
it increases with the. thickness of the oxidation
0:275+ gé&&
0.250 | 38 8©$$§$3§$@‘
'+ 0.225 8 Austen ®@ <
; A
‘go.zoo—%z -
§0175—%“ |
w —_
0150_% g A Heating sample 1 7
o g8 A Cooling sample 1
0'125_0 *SSR €& Heating sample 2 |
0.100- A Shas € Cooling sample 2 |
320 340 360 380 200 220
Temperature / K
Fig. 1. Behavior of the emissivity of two roug
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NI ST database for thermophysical pr c
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earch into new metallic materials is heavily
, and quanti-t

wer of experi mental materials data, rapidly mod

e
a
e

c

them in supporaoawoh ttd ec CCALWPtHALDI carpeplr mat er i al
Il enges and the complex multiphysics in the de
d to predict materi al propertiesfienapar dmespe
scaled to, or models relay on verification wi
uires a comprehensive data infrastructure with
t wasfawahil atbbdbrei c data from various print form
resented NIST database from the Thermodynami
itory for thermophysical property datmarnye,.

Y, and ternary systemsh.ttpI:t//ﬁlsc.;mmExIDOtgtoy//n
4348/ Mh2AL5F ee afommearcgeal f airs emrasn

talk provides an wupdate on the c olvsetrraugcet uorfe
hii medabl e format with metadata and full proven
and, for | arger scale applications, progr amma

example code doi toaurry.Git hub rep

The NIST Alloy Data web application provides access to thermophysical property data with a

Thermodyn amics Research focus on unary, binary, and ternary metal systems. All data is from original experimental

Center publications including full provenance and uncertainty:

Graphical Search Advanced Search

Data Coverage 10
GRG0 none b

"
Ts Og

Figure 1: Screenshot of the NI ST All oy Dat
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This study tammisgpxirze sp ritolgeanrttiieul afr | @F i t s viss,c oasli ¢
known as trifluoro iodomethdnammadd ef avowaliloxigr dpy
potential, and | owadbdbobhbewgEmidnghpomedynami cl pr ope
point and high critical temperature, makle hiats apepgrad
the interest of differemg cchpdme st aind misxtr egp@as dwidt
is an integral part of mixture refrigerants, i i s
capillary tube met hod i sl ;ustehdiess oiprevacali mgt ewb heapi bk
in a series connection to cancdl southetrhmal erdnefufce d
experimentally -wisiemgmethleod,y ainsi wit c th oggtawoa Ipll elt i thau m u
i mpacts from axial heat conduction. The experi ment
l iquid and vapor phases. The results show that S
( AAD) of about 5% with the preliminary calcul ated
\l 1 1 1 1 1 1 1 30 1 1 1 1 1 1 1 1 1
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An equation and an artificial neur al
of organic sulfides
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Surface tension is an important property of fluid
design of equi pment for many chemical processes,
concern organic esudffidesirtéer kaoel edgsi on can he
f ossil fuel s, which is one of the main objectives
Al t hough various models were proposed to describ
e mpicra l aenrdp isreind a | correlations [ 2], none was dev.
reason, a-e mpial edalsemorrel ation recently devel opec
fluids [3,4] was reudriftaeca tamrds itcers.t eTdo fdoev etlhoepi rt he
eri ment al surface tension data of the studied
mund Data Bank and selected based on statisti
overl ayernudpttiron neur al network is also propo
ied organic sulfides. It was trained, wvalidat
accuracy of the presentedemobebswivhbh -bhawedf b
el ations available in the |iterature.
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Determination of effect-i om itadnedr earl t aiomt
anal ysi s
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The effective theromalceddnsduicst iavictryi toifcali par amet et
perfor manowe dfatd ekiy. Accurate meaver ¢emenmaadndoada
help to improve the diesn goelalngd, opnd méezadi ent loé i rL
However, there are various challenges associated
ioni cel udi,ng ther mal di ffusivity. One of the m
ffu5|vf|Itaysh| sanaalsyesri s. Several challenges and sol
ain accurate results.

this st dldlyonc ocnemelrscivadr e i nvestigated. The <cell
acterizdd awiht metttheo disaasaemidn g fealkoti métry (DSC)
ma | conductivity of anodéngcafThedé hesepar at é&f
measurpdchntehprdtoa@geh,nin order to characterize t he
ery cell

effective t hermal <conductivitydovfaltlhes emnft itrlee
ers via the series and parall el connection of
for the calculation of the effective ther mal
earseument s usiopgbageaadpdratus on cl osed cells. For
trategy was applied to quantify the ther mal cont
n conclusi-folnastwhamnha&l yeaxidenriigu ea fuosre ftuhe tdet er mi nat
ever al chall enges and sources of wuncertainty mus
esults. The thermophysicel | chasaattetechhbhbgappre
or i mproving the peirdmrmanhteriamsad. sAad euryatod neas
her mophysi cal properties of the cell can provide
esign andoapoimmbpae efficient and reliable batte
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Upgraded emi ssometer at the Universi
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ThleAl RL emi ssometer (High Accura-tnwflrafedr edcdi Radime!
esigned and built at the University of the Basgq

d

spectral directional e8ndi sasnidv i2t5y Grmm, tahned riatn gies beeqgtuw
t hat can increase the surface temperature of t he
i nstrument has wundergone instrument al andcméibod
uncertainty budgets and the i mplementation of a
integrating spectral and directional data [2].
However, the emi ssometer required an update to r
spctrophotometer, which I ed to an integral upgrad:¢
We present the total renovation performed to the
and met hodol ogy. Thasbdr wa rt eh ed eagseyvreol fp das@amdti rganls t |
construction of scal able and maintainable instru
replaced most of the devices that constiaocaed the
previous FTIR by a Bruker Vertex 80v, i mproved t
measurement system -taemndp e rnasttuarl d eldl aac knbeowd yl.o wRegar di
only rebuilt all tshe edowenrwnnitcet iddif frerempaudlerv i ce&isn
expandabl-dessiogfnt,walbruret we have also i mplemented a m
such as I nfluxDB and Grafana. Finall y,adapblt 8Bhease
uncertainty budget, which treats statistically ma
temperatures, and all ows discarding anomal ous dat
The new instrument presents sever aln.i @mr d hememtes
system can be completely controlled and monitorec
On the other hand, t he abstraction achieved after
order topewebhgpes of materials, such as semitransp
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Opti cfagr éOntfi al Scanoi ngo€at or Maneeriyalf
aa Hi gh Temperatures
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Modern material science is of high i mportance for
temperature of ther mal energy conversion processes
materials is ontamntff itHreuemwssaen itmpe way to higher e
conditions, the temperature of the ther mal barrier
of the protected body matcamii@lues| msadaistervesi maruf a
| aser beam. Hereby, an increase of precision and t
In these and also in many ot henr foifelddd fetrieaetr enlait®b
conditions and therefore the exact knowledge of ma
2000 AC is needed. I n this regard, tdireedthemreanadv ande
determination of the thermal diffusivity even at hj
as a verified measurement method. The specific heat
by differential scanning calorimetry (DSC). Today,
temperature measurement . However, up to now, therm
reason, a r elmedlhloa meagpuroermelret ver i f i ecdapiancfidrymaotfi onm
samples at temperatures above 1000 AC is still nee.
To resolve this lack of information in futurernwitdt
Mat eri al Science At Hi gh Temperatures (Opti Ma) it
temperatures between 1000 AC and 2000 AC. In this
radi ation t her naopnheitce rcsa naenrda st meirimoghre tested and an.
informati oprentehober maocbupl es. Simultaneously, dif
e. g. i nduct i shee al @ antgi. n g~ uamehde Ir iniDielre, 2 ki ltt Biesmpprleap he |l der
reduces the number of necessary measurement cycl es

Imaging temperature measurement
by line-scanner
and thermography camera

sample reference empty
crucible  material  crucible

inductive heating

temperature control
by radiation thermometry

Fig. 1. Principle drawing of the new DSC setup with op
heat campeirtay uatest det ween 1000 AC and 2000
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Measurements and mode

|l i ng of density
and ethyl tetra

decanoat e
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To reduce the net carbowWi emassieonaidnt manispiome , aib
options since battery technology is not yet matur
fuels are used, e.g., on ships equipped with the
possible. Biodmese®lus & amityt ace dofesters (FAE) der.i
aci ds, is already worl dwide used with a fraction
sector. Pure biodiesel can beeaseéedgimhemopot e omm
minimizing carbon emissions. To allow for effici
such as density, viscosity or heat <capacity have
sienct hey influence, e. g., flow and pumping behavi

depends on the composition of the fatty acid fe:
t hermophysical properrteiddsctoft hlei gpdioepseelt i ear yo.f Tpoo s

sever al mi xture model s exi st in the | iterature,
availability offomespeof méhealpudet &#AEs ifs$ ehi miatc&d n
el evated pressures [1].

Therefore, the density and viscosity behaviour C
compounds of bi odi esel |, were determined in this w
aocapled -wibeav-i bgat virdggecrmanemetrer |, measurements wer

from (0.1 to 100) MPa and temperatures from (298
were estimated to be 1lwi2t¥hifror0 .vli % cfosri tdgendihtey na&mwd
el aborate correlations to predict density and vi

deviations of the experimental dat a fAmadmdeheqdatvt
for viscosity are elxeWpthrdeyi ahbwnsi howeguthan 0O
0.8% for viscosity, the correlations represent th
the corredatwelnls wigtrteeexperi mental data available
uncertainty.
0.10 0.8
& 0.05 X x X X 208K € 04 hx X X X 298 K
~ X % 0x X 323K < % %x| x 323K
< x X x X 348K S R * % 348 K
2000 F--=-----F oo x 373K '300-"--------;5---; --------- x| x 373K
S x . X 398K = XX x % X 398 K
© 005 ek X x X X| x 423K . g4 X X x 423K
= F‘ § - - -Tait = F x 5 - - - - Tait-Andrade
_010 | I 1 L 1 " 1 PR | _08 " 1 N 1 " 1 N 1 P
0 20 40 60 80 100 0 20 40 60 80 100
Pressure p/ MPa Pressure p/ MPa
Figure 1. Deviations of the experimental data for met
devel oped Ta iatAtnedgruaadtei oenq uaantdi ofln, r especti vel
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Pul sed | aser vi scometsere:e dA tceocnhtnai cqtule
to measure viscosity and surface t
vol ume x@mfme nati on of working equ
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We have developed a pul sed I|l-apead viissoaeittey g ePridi)

pul sed vol ume hiemftrianrged avwseaewe logdngiteha.r I n t his techn
on a sample liquidnsuntacéewkeinclke geameéei agdp@ttern
The temperature distribution of the ther mal grati

the surface mainly driven by the -géhceanmh | orekeranpsulo
the generated diisrpd aoccseorelnlta tsitoamr t(sc adpimipl ary wave).
wave can be detected by observidndfrhetieedt beaimt y r

area because the capillary wavesnpacthl|l |l bledaai oefb
wave principally depends on the viscosity and t hi
surface t&@nstionmsviwhiimh in an extremely short per
p wled | aser Vi scometer measur ement -choanst atihre ashidtl u ¢

measurement, (2) spam, al3)y elsiodhuts pae desmetaddsnsr, Lrfdn t
amount ofeLsammLe ahd (r53ngvaldoeefintPids @dlsi ty

Even though we have successfully measured a wide
Et hanrPorlo,paHekanal , Et hyl ene Gl ycol and JS100) and
empl oyededa®snbahe suihdoeetteatapnyl amgewave (Li CW
perfectly capable of expressing the entire wave
attempting to provide apprablyataea

waves for the determination of th

| wolk &t agt bguhéeha

e viscosity of |
Acknowl edgment

The work described in this paper has been supported by

Significant references

1.y. Mur amot o, dndBYorMepd ogg@®d,-5(12.011) , pp. 43
2 A. Oy a, H. Taki gulcghrihSM&nvdo IY.. , N@pphlazszhksh),



O23 LbBTRuesday, 12365&MOOM1

Devel opment process of inrechaciaglereler
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Alslolsitdt e batteriesm(AlsSSBs) emtaiven atmrabeedi el ds of
portable electronic devices duri dh Itdywdrreditggirema rsya
LoMnO, -yt O 0.7) are consi dergedc anodibdea taenmso nfgo rt hcea tmhoosd e
to their uni2due Nedwarnthedess[,1the interfacia$ttatact
el ectrolytes (SSEs) has -begcloenes t dtleh dleei.yn Roeflsl saLtleeedt ©sat | uic
that when NCM materi al Pasra i Bdiurcdgt gemretraadte dwibtyh t
reaction accumul ate at the inter3hce, resulting in
Howewuwprtill now, the formation mechanism of the NCN
characteristics and evolution process stilldl |l ack d
characteri zattioom emeans taree dysmheadni ¢ devel opment- pr oc
electrolyte interface to the interior of the parti .
decay of the battery capacity.
On this basi s, a surface coating of ' ithium niobat
electrolyte interface. The battery has been
a capeaetehyion rate up o 8

A ’..'

B

Cc
Fig. 1. Feature cross sections. Chentihealc hcaonmngpeosn einnt
characteristic-e h & EddEmDcHe ondieeprpi i nnggcsy yotf e d  gAQ B RMD&E0 @ nd (¢
1029 cl ed The panels (except the firrestpegdnele) yi

v pure 200 cycles
*  pure 500 cycles
130 * pure 1000 cycles 1
= coated 2000 cycles |

o 250 S00 750 1000 1250 1500 1750 2000
Cycle number

Fig. 2. Ploapadi dy sedasge cycle number for pure NCMszand coa
coating i mproves capacity retention. Charging and difsdh&rgin
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The scientific and technihealenfiiseslidd trye pui rsiumd akres
Emi ssivity is essential to calculate and opti miz
strongly depends on the nature of the matggr iodl ;t hie
surface (e.g. roughness) and the temperature.
I n the space industry, it is necessary to control
acceptable ranges. Heat exchanges between the spa
exchanges. For thissixnowl|l wdgbkh gbodhpremi si on is

radi at erassy,erMullntsul ati on mactcerrtiradl|ls , s uarnfda coetsh,e rw hti hcehr
cryogenic temperatures.

There are few deviemissciapiatby eatofl| onw atsempaeamgat ure (
THEMACS Engineering on behalf of the European Spa
to measure the emissivity on any substhriagthe .e mhts stih

are difficult to use because the wuseful spectral
Consequently, a calorimetric approach is wusual/l\
measur ement bbeyn cehx iisst ii-Bnfs pdververdc e ke[ hovelty of not 1
sample geometry. For this we made a fluxmeter mad:
than the sample to be testead.e, To tmaisntsauipnpliite datwia
t hat is continuously measured. The advantage of
temperature of the sample. Another advantage is t
wt h an emissive paint which must be characterized
the design in order to significantl!l ydilfofweerrentth et ylj

materi al s.
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Hi royuki ¥ ukHiylemng HMgsaayno shiMakdatcdt,i OMasaka 2Wat anal

Ynstitute of Multidisciplinary ReseaiSemdfaor (Adpamge
Tokyo Institute of Technwhody, YdRBBaMagatdapaaoh

*Corresponding Author: hiroyuki.fukuyama.
Further effective utilization of energymals é&eeoaqy
storage materials are attracting attention from t
store heat as |l atent heat during melting and sol i
met all i c PCMsanadried aptreosmifsoirn gt hcer ma |l energy storage
capacity per wunit volume and high ther mal conduc
energy storage material s ar e ceosrsbarnye dt owidehv eélhcepr nmae
various temperatur e -Sianbgaessed lanl Itchyiss asrteu dsye | & omoe A :
550650A9C23(8K2)3 range. One is an ADQOInPa das|%uiays sa% ke tahl
withgai du temperature of about 630AC (900 K). AD
di e casti n$44ClanaiI i ey awi Al i maon¥®b eaand oBu 9c dmatsesrd. o
study presents the weodl ttheofspaecéedimparmataitve aptacd
state measured by differential scanning cal ori me
calori metr] med holdeswri 1i n Fi g. 1. The ispdcdief ino |t ea
had a negative temperature dependence, which wil/l

1500

1400 | Solid Liquid

. Ti_spciz ADC12 (DSC)

= 1300

Al-5.95i-1.6Fe (DSC)

>

Ti_ar5.95i1.6Fe

Al-5.9Si-1.6Fe || ADC12
(LMC) (LMC)

500

200 300 400 500 600 700 800 900 100011001200 130014001500 160017001800
Temperature / K

Fig. 1. Specific heab. ¢empds Bhiacss %bfe ADCDLY. ahdCAIl | aser
DSC: di fferentinmy, sxrmach nAQ:g adil abdatmed cal ori mi
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Viscosity measurements of (hydrogen +
(hydrogen + carbon dioxide) mi
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Hydrogen is widely discussed as an alternative, m
to reduce the impact of <c¢climate change. Hy drinegen,
of water, or natur al gas reforming in combinati.:
climateneutr al energy source and chemical feedst
transport and distrilbytitomnsfi th ydeutgread,r disooayacrayd. U af-
underground storage of hydrogen in depleted oil a
can be used to balance the ener gy seunpeprlgyy asnodu rdceensa
context, the transport of hydrogen mixtures, with
One of the key thermophysical properties in tran
cal cul aviesdc ofsriotny corr el ations or viscosity predic
existing models ar e -rniocch vmilx tduarteesd, fdouwe htyodr @ g & h mi
Therefore, the viscosity oef ethpdedgermand héoayldaongkr
binary mi xtures was measured, to enhance the exi s
a rotating body viscometer in the temperatidhe ran
relative expanded combined wuncertkd n2)y. wlhlse emdd smn
principle is based on the deceleration of a cylin
fluid. The rotdtyi nsgustpedydeids i wei diecalhe pressure

suspension coupling. The experiment al data were

(ECS) [ 1], as implemented in the ther moRélyat icaéd
deviations between the experimental and calcul at e
+ methane), (hydrogen + ethane), and (hydrogen +
out in this wagrldadxt drats et nev eegxiastbirmad range of te
thus, can be used for the i mprovement of viscosit
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The Temper at um eDeonfs iMayx ifnour Agueous
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e temperature of maximum density (TMD) at 4 C i
qumatder. The origin of this intriguing behavior
nce |l ong ago. Nowadays, it is an accepted fact

water: one characyeer ébhgoendd ebdy sa rhuicg hulrye , o rl deesrse dd el
emperature and the other form, |l ess structured,
olutes to the water, since distortison,hia fhydtr oge
ack as XI X century [2]. The amount of the change
n its chemical natur e. As a rul e, TMD goes to | ¢
olute cencectreasiesen However, some chemicals, mai
. While these gener al f e aktnuorvens fraecgtar dii mge trhan
ignificant amount of new expleadtmeyhg arl a wioh&s hhate
gl obal picture to be drawn. Therefore, this wo
mprising a wide variety of sol vent s, i norganic
grdietu The main tendencies are sketched out, and
emi cal nature of the solutes.
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Speed of sound measurements in hydroge
state for nor mal hydrogen
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availabili
ecially <con
deci sive f
of natur a

y of t herawroypdiyasli cfadr pampept bess of
erninbaaedhetonomwartdbeat hgdmopgkwns
r a successful energy transamncento
gas, establishing flow metering s
N) is essential, whi ch ifsuntdheed tbays kt hoef FEtuhreo pl
ramme for iomo¢BMPIOR) antoreesttarmi ne the fl ow
d is a required quantity. However, the equati
I [ 1], predict the speed. D%. sDhingd Iwande aunme
or the development of this EO
4 K and 0.1 MPa. Therefor e, n
treempuer es from (273 to 323) K and pressures fror

h

s

r

h

C

r

I

t . S
rom the fact that f
e 3
t

ressures up t opaltbh -dpPUaloseemnyls taemdufanom 20 MPa wupwar
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n

mperatures above

cerkaiant yof( the dat a twa sO.e0s5t)i%na tAesd sfhroomm (iOh. F3 gut
al. [1] shows |l arger deviations from the exper
creasing significantly with increasi ngn ptrhee snuea w
eed of sound data and other thermodynamic prope
r the i mplementation in measurement sensors as
mpl e as possailblteerwnst ha npdo liynntoengier exponents only
e experimental speeds of sound within deviation
wer . By using data for ot hetrurté,ertmoa yB@Sniics pwu alp
om (140 to 370) K and pressures up to 100 MPa,
CFNV.
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Figure 1d.evRealtaitoinvse of the experimentally deter mined
temperatures and the EOS by Leachman from t he
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The viscosity of slag is the one of the important
temperature. Especially, it iisxawelplr opreawri etsh arto stth ea:
phenomena in Electric Arc Furnace(EAF) processes.
expanding and developing for |l ow emissi beeaof chamnlgo
and it is going to affect the slag foaming phenome
various sl ag systems. | Nn-S B Os esd ta gwo rsky,s ttehme \sii sapd 9 if

wer esitivgat ed.

The compositions of present work were select.@&d wiH
Viscosity measurement was determined with a rotati:i
oxygantial -pIr &®Btsmruesiofg 1Ul tra High Purity(UHP) argo
1873K to 1623K. This study was conducted every 50
continuous met hod washei mstlraogdsu cweedr et oc rigesatsad rle zeesd dur
F#&:was maintained in UHP Ar atmosphere fXrEavda.s5 ho
equilibrium.

Fig 1. showed temperature depgendencelhefset e swil g€ G0
equation over entire temperature region. Mor eover
crystallization bekawisdaral |Tihzeatviomc csdiatgi ense wdeft hroere mi
conditions because the oxygen partial pressure wa
understand the effect of iroAf Pwasedei ér wiased mplonmd
analysder ta oonfirm the effect of each component,
constant, respectively. It was found that the visc
contrast, t healViiz@addiotni essl aign werryesti nfl uenced by s«

companent
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Evaluation of multilayer systems usi
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The Hdsaesrh met home-ekl RA) iishea met hod for measuring

speci mens with | ow to medium ther mal resistance |
short | aser pulse, a heat wave plrhoep a geactoersd etdh rt oeurgphs
over time at the backside of the sample is fittec
parameter. The |l aser flash method has al so been s
aprppopriate analytical model . However, in case of

|l asémash method comes to its | imits. I n order to €
surface temperatusengsafuadtadvonooftbhemmometer i s

3] I n this work, the recorded data are evaluate
temperature in addition to a conveinnmdromade e[va]l .ua
correction method is added to b®]t.h,l n her derontto atne:
t woi ded evaluation model with integrated pul se |
homogenewmnuse redmpl e with known ther mal di f-ifaiysdarvi t
systems, synthetic measurement data were generate
are compared with the input data of the simulatio
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Study of adhesi on-adfdedaticenion wvarfl aatsa
vol tagpgpd i cati on in a nanoscal e
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*Corresponding Aut-thoac. jall9. hge3 @g. chuo

Il ce and snow on solid surfaces can ¢ ausdee gvraad aotuiso |
We focused on the possibility of efficient deicin
mai nly focused on the microscal e. However, due t
measur ed i nctlhuadte sb rtehaek sf otrhcee i ce, making it i mposs

force. The scannit(nSgP Mr odbeev emiopreads cionpepr evi ous rese

measure adhesion forces on thehomwmotsltal en o Bii mrTiec f
i nhi bit ice adhesi on, this study wil/ examine hov
by using cationic surfactants. A test plate to b
sufactant is added is generated and peeled off.
obtained durTime daxper ipmeorctessls.condi tions for SPM ar
results of adhesion are also shown in Fig. 1.
é = ! (_;gz Aluminum(-‘S[ ‘CLOVD ‘ : § Elgg: A]uminum(-‘S["’(_‘,]!_S[V]) r‘. . .E
= 50F ] =3 S0f o ° ]
=2 a5f gl =2 a5 o e’ ]
=% of :; * 25 = =% - 4
Tty ., :?5%%‘ oot ‘., oy 7 %D%.
C t L. 11 ﬁg N i AP ._2%§
st : 05 7 s| : =
d,_‘:—_ . 7] D‘ﬁgf '-1
=8 5f st T ] =E 3 w o T
== X E == 3 R ]
% T 200 300 5—"** 155 200 300
Ice diameter[nm] Ice diameter[nm]
(a) No voltage applied (b) 5[ V] applied
Fig. 1. Adhesion results on aluminum tes
Tabl e 1. Experi ment conditions of SPM.
Test pl ate Al umi num, Stainl
Scanning ra 10 Om] *10[ Om]
Scanning sp 20[ Om/ s ]
Number of meas 256*256
Temperature of 53]
Pressing forcg 1000[ nN]
Surfactant Hexadecyl tri methyl amm
Applied vol Ol W[ W[ VI
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Experi mental and Predicted Speed of S
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Due to the imperfection of pure refritcgekreantns o[ la]c,
the thermodynamic perfogemanaé¢i amdredfretgerafintt he dtr
the environment al -gfeneernadtliionne srse forfi gehrearftoulrytchr of | u
is a fundamarythalmi theroperty which <characterizes
i mportant properties including virial coefficient
I n this work, we modified thefiexpgpacb hi meoualti proesd
[2] for-obklbhendpemedsurement of mixtures. Then we o0
mi xtur & e2,r3a,f3u,0x opropenet ¢éHFOLRGdy bt hahel( HFEZ2134a
[

n émpenature and pressure range of (295 to 363)
rel ative kuh)xeirs awint lyi . aT hfee wa cpcaurrtast eo fmollGar fr act i
were determined t he nsctearntdaairndt ywiotfh Ot.hOe0 1a5h sboyl uetxet rua g
of sound to zero pressure. The interaction viri.:
Additionally, we modified a model to priekindtalt et

+ HFC134a(2) binary mixtuHRO1234yf (1) + HFC134a(2) ¢k
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