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926 {γotoŞγemμŞĞlHrenerĞtμonHo−HyĞnometerU‘μzedHnuH{ĞrtμŞlesHμnHzŞtĞneVH2011THYY_THY]a_aUY]aa[ 16

925 xμŞro−luμdμŞseHqĞİrμŞĞtμonTHoropletsTHmuİİlesHĞndHyĞno−luμdsH‘yntγesμsVH2011THYbYUZd] 3

924 pnγĞnŞementHo−HtγermĞlHŞonduŞtμvμtyHĞndHvolumetrμŞHİeγĞvμorHo−HqexzyHnĞno−luμdsVH2011THYYXTHXY][Xd 87

923 †evμewHo−HseĞtHnonduŞtμonHμnHyĞno−luμdsVH2011THY[[TH 230

922 lH‘μmpleHlnĞlytμŞĞlHxodelH−orH‘peŞμ−μŞHseĞtHo−HyĞno−luμdH–μtγH’uİeH‘γĞpedHĞndHoμsŞH‘γĞpedH
yĞnopĞrtμŞlesVH2011TH 3

921 ldvĞnŞesHμnH’rĞnsportH{γenomenĞHZXYXVH2011TH 3

920 yumerμŞĞlHlnĞlysμsHo−HllZz[W–ĞterHyĞno−luμdsHyĞturĞlHnonveŞtμonHμnHĞH–ĞvyH–ĞlledHnĞvμtyVH2011TH
_dTH]X[U]Yd 80

919 {repĞrĞtμonHĞndH’γermĞlH{ropertμesHo−HnuzH{ĞrtμŞlesVH2011THYY_THYbabUYbb_ 25

918 tnvestμαĞtμonHo−HtγermĞlHtrĞnsportHμnHŞolloμdĞlHsμlμŞĞHdμspersμonsHPnĞno−luμdsQVH2011THY[TH[Xb_U[Xc[ 5

917 ’γermĞlH{ropertμesHo−HtonμŞHwμquμdsHĞndHtonĞno−luμdsVH2011TH 9

916 qorŞedHnonveŞtμveHseĞtH’rĞns−erHo−HyĞno−luμdsHμnHxμnμŞγĞnnelsVH2011TH 1

915 xodelμnαHmoleŞulĞrHtrĞnsportHμnHŞomposμteHmemİrĞnesHwμtγHtuİulĞrH−μllersVH2011TH[cYTH_XUa[ 46

914 yumerμŞĞlHevĞluĞtμonHo−HlĞmμnĞrHγeĞtHtrĞns−erHenγĞnŞementHμnHnĞno−luμdH−lowHμnHŞoμledHsquĞreH
tuİesVH2011THaTH[ba 71

913 pnγĞnŞementHo−HŞrμtμŞĞlHγeĞtH−luxHμnHnuŞleĞteHİoμlμnαHo−HnĞno−luμdseHĞHstĞteUo−UĞrtHrevμewVH2011THaTH]Y_ 77
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912 tmprovμnαHtγeHγeĞtHtrĞns−erHe−−μŞμenŞyHo−HsyntγetμŞHoμlHwμtγHsμlμŞĞHnĞnopĞrtμŞlesVH2011TH[a]THbYUd 90

911 ’γermĞlHper−ormĞnŞeHo−HĞHnovelHγeĞtHtrĞns−erH−luμdHŞontĞμnμnαHmultμwĞlledHŞĞrİonHnĞnotuİesHĞndH
mμŞroenŞĞpsulĞtedHpγĞseHŞγĞnαeHmĞterμĞlsVH2011TH_]TH___]U__ab 60

910 ’γeHμn−luenŞeHo−HnĞnopĞrtμŞlesHonHγydrodynĞmμŞHŞγĞrĞŞterμstμŞsHĞndHmĞssHtrĞns−erHper−ormĞnŞeHμnHĞH
pulsedHlμquμdâ��lμquμdHextrĞŞtμonHŞolumnVH2011TH_XTHYYdcUYZXa 63

909 †evμewHo−HtγermoUpγysμŞĞlHpropertμesTHwettμnαHĞndHγeĞtHtrĞns−erHŞγĞrĞŞterμstμŞsHo−HnĞno−luμdsHĞndH
tγeμrHĞpplμŞĞİμlμtyHμnHμndustrμĞlHquenŞγHγeĞtHtreĞtmentVH2011THaTH[[] 88

908 lnHexperμmentĞlHμnvestμαĞtμonHo−HturİulentHtγermĞlHŞonveŞtμonHμnHwĞterUİĞsedHĞlumμnĞHnĞno−luμdVH
2011THZ[THXZZXX_ 27

907 lHrevμewHo−HnĞno−luμdHstĞİμlμtyHpropertμesHĞndHŞγĞrĞŞterμzĞtμonHμnHstĞtμonĞryHŞondμtμonsVH2011TH_]TH]X_YU]Xac 750

906 ’γermĞllyHdevelopμnαHmμŞrotuİeHαĞsH−lowHwμtγHĞxμĞlHŞonduŞtμonHĞndHvμsŞousHdμssμpĞtμonVH2011TH_XTH[[ZU[]X 32

905 p−−eŞtHo−HĞααreαĞtμonHonHtγeHvμsŞosμtyHo−HŞopperHoxμdeâ��αeĞrHoμlHnĞno−luμdsVH2011TH_XTHYb]YUYb]b 206

904 pxperμmentĞlHμnvestμαĞtμonHonHtγermĞlHŞonduŞtμvμtyHĞndHvμsŞosμtyHo−HĞlumμnumHnμtrμdeHnĞno−luμdVH
2011THdTHYcbUYdY 118

903 yumerμŞĞlHstudyHo−HĞHŞon−μnedHslotHμmpμnαμnαHjetHwμtγHnĞno−luμdsVH2011THaTHYcc 84

902 ’γermĞlHŞonduŞtμvμtyHĞndHvμsŞosμtyHmeĞsurementsHo−HetγyleneHαlyŞolUİĞsedHllZz[HnĞno−luμdsVH2011TH
aTHZZY 145

901 lHrevμewHonHİoμlμnαHγeĞtHtrĞns−erHenγĞnŞementHwμtγHnĞno−luμdsVH2011THaTHZcX 136

900 nuzHμnHwĞterHnĞno−luμdeHtn−luenŞeHo−HpĞrtμŞleHsμzeHĞndHpolydμspersμtyHonHvolumetrμŞHİeγĞvμourHĞndH
vμsŞosμtyVH2011TH[XXTHYccUYda 182

899 nomİμnedHtγermopγoresμsTHmrownμĞnHmotμonHĞndHou−ourHe−−eŞtsHonHnĞturĞlHŞonveŞtμonHo−H
nĞno−luμdsVH2011TH_XTH[d]U]XZ 68

898 yumerμŞĞlHμnvestμαĞtμonHonHnĞno−luμdsHturİulentHŞonveŞtμonHγeĞtHtrĞns−erHμnsμdeHĞHŞμrŞulĞrHtuİeVH
2011TH_XTH[]YU[]d 156

897 ’γermĞlHper−ormĞnŞeHŞompĞrμsonHo−HosŞμllĞtμnαHγeĞtHpμpesHwμtγH‘μzZWwĞterHĞndHllZz[WwĞterH
nĞno−luμdsVH2011TH_XTHYd_]UYdaZ 110

896 ‘ur−ĞŞeUmodμ−μedHŞerμumHoxμdeHnĞnopĞrtμŞlesHsyntγesμzedHŞontμnuouslyHμnHsuperŞrμtμŞĞlHmetγĞnoleH
‘tudyHo−HdμspersμonHstĞİμlμtyHμnHetγyleneHαlyŞolHmedμumVH2011THYacTHY[]aUY[_Y 14

895 pxperμmentĞlHmeĞsurementHo−HtγermopγysμŞĞlHpropertμesHo−Hoxμdeâ��wĞterHnĞnoU−luμdsHdownHtoH
μŞeUpoμntVH2011TH[_THY[Y[UY[Z] 75
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894 ’γeHe−−eŞtHo−HŞĞrİonHnĞnotuİesHonHtγeHpγysμŞĞlHpropertμesHo−HĞHİμnĞryHnĞno−luμdVH2011TH]ZTHZ_ZUZ_b 28

893 nonveŞtμveHγeĞtHtrĞns−erHĞndH−luμdH−lowHstudyHoverHĞHstepHusμnαHnĞno−luμdseHlHrevμewVH2011THY_THZdZYUZd[d 133

892 lHŞrμtμŞĞlHrevμewHonHŞonveŞtμveHγeĞtHtrĞns−erHŞorrelĞtμonsHo−HnĞno−luμdsVH2011THY_TH[ZbYU[Zbb 231

891 ouĞlHplĞsmĞHsyntγesμsHĞndHŞγĞrĞŞterμzĞtμonHo−HĞHstĞİleHŞopperâ��etγyleneHαlyŞolHnĞno−luμdVH2011THZYXTHY[ZUY]Z 24

890 pnγĞnŞedH’γermĞlHnonduŞtμvμtyHo−HwμquμdH{ĞrĞ−−μnHmĞsedHyĞno−luμdsHnontĞμnμnαHnopperH
yĞnopĞrtμŞlesVH2011TH[ZTHd]cUd_Y 31

889 ‘μnαleU{γĞseH’γermĞlH’rĞnsportHo−HyĞno−luμdsHμnHĞHxμnμŞγĞnnelVH2011THY[[TH 67

888 ‘eŞondUzrderHrĞseousHqlowHxodelsHμnHwonαHnμrŞulĞrHĞndHyonŞμrŞulĞrHxμŞroŞγĞnnelsHĞndH
yĞnoŞγĞnnelsVH2011TH

887 zptμŞĞlH{ropertμesHĞndH†ĞdμĞtμonUpnγĞnŞedHpvĞporĞtμonHo−HyĞn−luμdHquelsVH2012TH

886 lpplμŞĞtμonHo−HyĞno−luμdsHμnHseĞtH’rĞns−erVH2012TH 29

885 yumerμŞĞlHtnvestμαĞtμonHonHyĞno−luμdHxμxedHnonveŞtμonHμnH’rμĞnαulĞrHouŞtsHseĞtedHİyHĞH“nμ−ormH
seĞtHqluxVH2012TH

884 lnĞlysμsHo−HpntropyHrenerĞtμonHourμnαHxμxedHnonveŞtμveHseĞtH’rĞns−erHo−HyĞno−luμdsH{ĞstHĞH‘quĞreH
nylμnderHμnH”ertμŞĞllyH“pwĞrdHqlowVH2012THY[]TH 35

883 ”eloŞμtyHμnversμonHĞndHpredμŞtμnαHveloŞμtyHslμpHonHŞurvedHsur−ĞŞesVH2012TH

882 wowHspeedWlowHrĞre−ĞŞtμonH−lowHsμmulĞtμonHμnHmμŞroWnĞnoHŞĞvμtyHusμnαHo‘xnHmetγodHwμtγHsmĞllH
numİerHo−HpĞrtμŞlesHperHŞellVH2012TH[aZTHXYZXXb 5

881 {ressureHdependenŞeHo−HtγeHquĞlμtyH−ĞŞtorHo−HĞHmμŞromĞŞγμnedHŞĞntμleverHμnHrĞre−μedHαĞsesVH2012TH
[aZTHXYZX[[ 5

880 wμαγtUtnduŞedHpnerαyHnonversμonHμnHwμquμd´ yĞnopĞrtμŞleH‘uspensμonsVH2012THYZ[UY]Z 4

879 †evμewHo−HyĞno−luμdHlpplμŞĞtμonsVH2012THYUZ]

878 {γotoŞγemμŞĞlHrenerĞtμonHo−HlαTH{dTHĞndH{tH{ĞrtμŞlesHμnHzŞtĞneVH2012THYYaTHdZ][UdZ_X 16

877 ‘ur−ĞŞtĞntHp−−eŞtsHonHoμspersμonHnγĞrĞŞterμstμŞsHo−HnopperUmĞsedHyĞno−luμdseHlHoynĞmμŞHwμαγtH
‘ŞĞtterμnαH‘tudyVH2012THZ]TH[ZddU[[Xa 52
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876 qreeHŞonveŞtμonHİoundĞryHlĞyerH−lowHoverHĞHγorμzontĞlHŞylμnderHo−HellμptμŞHŞrossHseŞtμonHμnHporousH
medμĞHsĞturĞtedHİyHĞHnĞno−luμdVH2012TH[dTHd[YUd[a 12

875 ‘μnαleUwĞlledHĞlumμnosμlμŞĞteHnĞnotuİeWpolyPvμnylHĞlŞoγolQHnĞnoŞomposμteHmemİrĞnesVH2012TH]THda_Uba 79

874 ’γermodynĞmμŞHĞndHpγĞseHİeγĞvμourHo−H−luμdsHemİeddedHwμtγHnĞnostruŞturedHmĞterμĞlsVH2012THaZTH]]U]d 5

873 ‘ymmetryHĞnĞlysμsHĞndHsel−UsμmμlĞrH−ormsHo−H−luμdH−lowHĞndHγeĞtUmĞssHtrĞns−erHμnHturİulentHİoundĞryH
lĞyerH−lowHo−HĞHnĞno−luμdVH2012THZ]THXdZXX[ 35

872 {olymerHseĞtHpxŞγĞnαersâ��sμstoryTHzpportunμtμesTHĞndHnγĞllenαesVHHeat Transfer EngineeringTH2012
TH[[THYXb_UYXd[ 1.7 66

871 zptμŞĞlH{ropertμesHĞndH†ĞdμĞtμonUpnγĞnŞedHpvĞporĞtμonHo−HyĞno−luμdHquelsHnontĞμnμnαH
nĞrİonUmĞsedHyĞnostruŞturesVH2012THZaTH]ZZ]U]Z[X 76

870 ’γermĞlHŞonduŞtμvμtyHenγĞnŞementHo−HZnzHnĞno−luμdHusμnαHĞHoneUstepHpγysμŞĞlHmetγodVH2012TH_]ZTHZ]UZb 72

869 lpplμŞĞtμonHo−Hlrtμ−μŞμĞlHyeurĞlHyetworkHPlyyQH−orHtγeHpredμŞtμonHo−HtγermĞlHŞonduŞtμvμtyHo−H
oxμdeâ��wĞterHnĞno−luμdsVH2012THYTHZdXUZda 109

868 †ĞdμĞtμonUenγĞnŞedHevĞporĞtμonHo−HetγĞnolH−uelHŞontĞμnμnαHsuspendedHmetĞlHnĞnopĞrtμŞlesVH2012TH
__TH_bbbU_bcZ 45

867 nompĞrĞtμveHrevμewHo−HturİulentHγeĞtHtrĞns−erHo−HnĞno−luμdsVH2012TH__TH_[cXU_[da 88

866 pxperμmentĞlHĞndHnumerμŞĞlHstudyHonHmμŞrowĞveHγeĞtμnαHo−HnĞno−luμdsVH2012TH_dTH]_U_b 26

865 yĞturĞlHŞonveŞtμonHγeĞtHtrĞns−erHper−ormĞnŞeHμnHŞomplexUwĞvyUwĞllHenŞlosedHŞĞvμtyH−μlledHwμtγH
nĞno−luμdVH2012THaXTHZ__UZa[ 65

864 ‘ur−ĞŞeHtensμonHo−HyĞno−luμdUtypeH−uelsHŞontĞμnμnαHsuspendedHnĞnomĞterμĞlsVH2012THbTHZZa 189

863 pnγĞnŞedHpvĞporĞtμonHo−HyĞno−luμdHquelsHunderH†ĞdμĞtμonVH2012TH

862 qreeHŞonveŞtμonHo−HnonUyewtonμĞnHnĞno−luμdsHĞİoutHĞHvertμŞĞlHtrunŞĞtedHŞoneHμnHĞHporousHmedμumVH
2012TH[dTHY[]cUY[_[ 12

861 lH‘tudyHo−H’γermĞlHp−−eŞtμvenessHo−HwĞmμnĞrHqorŞedHnonveŞtμonHo−HyĞno−luμdsVH2012TH

860 lH†evμewHonHnrμtμŞĞlHseĞtHqluxHpnγĞnŞementH–μtγHyĞno−luμdsHĞndH‘ur−ĞŞeHxodμ−μŞĞtμonVH2012THY[]TH 66

859 †ĞdμĞtμveHpropertμesHo−HdenseHnĞno−luμdsVH2012TH_YTHaY_dUbY 8
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858 sμstoryTHldvĞnŞesTHĞndHnγĞllenαesHμnHwμquμdHqlowHĞndHqlowHmoμlμnαHseĞtH’rĞns−erHμnHxμŞroŞγĞnnelseH
lHnrμtμŞĞlH†evμewVH2012THY[]TH 212

857 ’γermĞlHper−ormĞnŞeHo−HsŞreenHmesγHwμŞkHγeĞtHpμpesHwμtγHnĞno−luμdsVH2012TH]XTHYXUYb 104

856 yĞturĞlHŞonveŞtμonHİoundĞryHlĞyerH−lowHoverHĞHtrunŞĞtedHŞoneHμnHĞHporousHmedμumHsĞturĞtedHİyHĞH
nĞno−luμdVH2012TH[dTHZ[YUZ[_ 27

855 wĞtestHdevelopmentsHonHtγeHvμsŞosμtyHo−HnĞno−luμdsVH2012TH__THcb]Ucc_ 438

854 pntropyHαenerĞtμonHo−HvμsŞousHdμssμpĞtμveHnĞno−luμdH−lowHμnHmμŞroŞγĞnnelsVH2012TH__TH]YadU]YcZ 54

853 ‘tudyHonHİoμlμnαHγeĞtHtrĞns−erHo−HwĞterâ��’μzZHĞndHwĞterâ��x–ny’HnĞno−luμdsHİĞsedHlĞmμnĞrHjetH
μmpμnαementHonHγeĞtedHsteelHsur−ĞŞeVH2012TH[bTH[_[U[_d 61

852 xeŞγĞnμsmsHproposedHtγrouαγHexperμmentĞlHμnvestμαĞtμonsHonHtγermopγysμŞĞlHpropertμesHĞndH
−orŞedHŞonveŞtμveHγeĞtHtrĞns−erHŞγĞrĞŞterμstμŞsHo−HvĞrμousHnĞno−luμdsHâ��HlHrevμewVH2012THYaTH[dYbU[d[c 123

851 qμrstHpĞssĞαeHŞĞlŞulĞtμonHo−HtγeHŞonduŞtμvμtyHo−HpĞrtμŞleHĞααreαĞteUlĞdenHsuspensμonsHĞndH
ŞomposμtesVH2012THZYcTH[YU[d 7

850 ’γermopγysμŞĞlHpropertμesHo−HPdμpγenylHetγerSİμpγenylQHmμxturesH−orHtγeμrHuseHĞsHγeĞtHtrĞns−erH
−luμdsVH2012TH_XTHcXUcc 36

849 ‘tudyHo−HdropletHİeγĞvμourHĞlonαHĞHpulsedHlμquμdâ��lμquμdHextrĞŞtμonHŞolumnHμnHtγeHpresenŞeHo−H
nĞnopĞrtμŞlesVH2013THdYTH_XaU_Y_ 19

848 lnHμnvestμαĞtμonHo−HeleŞtroŞγemμŞĞlHİeγĞvμorHo−HnĞno−luμdsHŞontĞμnμnαHx–ny’HonHtγeHŞorrosμonH
rĞteHo−HŞĞrİonHsteelVH2013TH]cTH]][cU]]][ 14

847 nγĞrĞŞterμzĞtμonHo−HdμspersedHĞndHĞααreαĞtedHllZz[HmorpγoloαμesH−orHpredμŞtμnαHnĞno−luμdH
tγermĞlHŞonduŞtμvμtμesVH2013THY_THY 16

846 yumerμŞĞlH‘tudyHonHtγeHwĞmμnĞrHnonveŞtμveHseĞtH’rĞns−erHo−HllumμnĞW–ĞterHyĞno−luμdsVH2013THZbTHYbXUYb[ 10

845 seĞtH’rĞns−erHĞndHqluμdHqlowHlnĞlysμsHo−HyĞno−luμdsHμnHnorruαĞtedH{lĞteHseĞtHpxŞγĞnαersH“sμnαH
nomputĞtμonĞlHqluμdHoynĞmμŞsH‘μmulĞtμonVH2013TH_TH 18

844 lHmĞtγemĞtμŞĞlHmodelHtoHpredμŞtHsur−ĞŞeHrouαγnessHĞndHpĞtternHtγμŞknessHμnHrollUtoUrollHαrĞvureH
prμntedHeleŞtronμŞsVH2013THZdTHZaU[Z 14

843 tnvestμαĞtμonsHo−HγeĞtHtrĞns−erHo−HŞopperUμnU’γermμnolH_dHnĞno−luμdsVH2013THa]THYYdaUYZX] 29

842 ’γeHp−−eŞtHo−HlddμtμonHo−HnopperHyĞnopĞrtμŞlesHonH–ettμnαHmeγĞvμourHo−H–ĞterHourμnαHtmmersμonH
}uenŞγμnαVH2013THaaTH[b_U[bd 2

841 ”μsŞosμtyHĞndHtγermĞlHŞonduŞtμvμtyHo−HdμspersμonsHo−HαumHĞrĞİμŞHŞĞppedHx–ny’HμnHwĞtereHtn−luenŞeH
o−Hx–ny’HŞonŞentrĞtμonHĞndHtemperĞtureVH2013TH]]TH]b]U]bd 82

(2013-2012)
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840 ’γermĞlHnγĞrĞŞterμzĞtμonHo−H‘olutμonsHnontĞμnμnαHroldHyĞnopĞrtμŞlesHĞtHoμ−−erentHpsH”ĞluesVH2013TH
[]THd__UdaY 1

839 pxperμmentĞlHxeĞsurementsHo−H’γermopγysμŞĞlH{ropertμesHo−HPmĞtγrm{ll}Ö{Z}mĞtγrm{z}Ö{[}Qâ��HĞndH
PmĞtγrm{’μz}Ö{Z}Qâ��ptγyleneHrlyŞolHyĞno−luμdsVH2013TH[]THYZccUY[Xb 29

838 nγĞrĞŞterμzĞtμonHĞndHmeĞsurementsHo−HtγermĞlHŞonduŞtμvμtyTHdensμtyHĞndHrγeoloαμŞĞlHpropertμesHo−H
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748 muoyĞnŞyHe−−eŞtsHonHαĞseousHslμpH−lowHμnHĞHvertμŞĞlHreŞtĞnαulĞrHmμŞroŞγĞnnelVH2014THYaTHZXbUZZ] 5

747 lnHp−−eŞtμveH”μsŞosμtyHpquĞtμonH−orHtγeHnqoHlnĞlysμsHo−HtγeHxμŞroHqlowsHμnHtγeHnon−μnementH†μnαVH
2014TH

746 lHxodelH−orHlnĞlyzμnαH’emperĞtureH{ro−μlesHμnH{μpeH–ĞllsHĞndHqluμdsH“sμnαHxĞtγemĞtμŞĞlH
pxperμmentĞtμonVH2014THaTH]dX[XZ 3

745 yumerμŞĞlHlnĞlysμsHĞndH”ĞlμdĞtμonHo−HseĞtH’rĞns−erHxeŞγĞnμsmHo−HqlĞtH{lĞteHnolleŞtorsVH2015THYZbTHa[UbX 8

744 yĞturĞlHnonveŞtμonHseĞtH’rĞns−erHμnH’woU‘quĞreHouŞtHlnnulμHqμlledHwμtγHĞHyĞno−luμdVH2015TH
bb[Ubb]THZddU[X[

743 wĞtentHγeĞtHo−HvĞporμzĞtμonHo−HnĞno−luμdseHxeĞsurementsHĞndHmoleŞulĞrHdynĞmμŞsHsμmulĞtμonsVH
2015THYYcTHXY]dXZ 10

742 ’γermĞlHnonduŞtμvμtyHo−HnuUZnHsyİrμdHyewtonμĞnHyĞno−luμdseHpxperμmentĞlHoĞtĞHĞndHxodelμnαH
usμnαHyeurĞlHyetworkVH2015THYZbTH_aYU_ab 19

741 {er−ormĞnŞeHstudyHo−HmĞαnetμŞHŞoolμnαHsystemHusμnαHkeroseneHİĞsedH−erro−luμdHunderHmĞαnetμŞH
−μeldHe−−eŞtVH2015TH 1

740 xeŞγĞnμŞĞlHoμspersμonHo−HyĞnopĞrtμŞlesHĞndHttsHp−−eŞtHonHtγeH‘peŞμ−μŞHseĞtHnĞpĞŞμtyHo−HtmpureH
mμnĞryHyμtrĞteH‘ĞltHxμxturesVH2015TH_THYY[aUYY]a 81
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ŞγĞrĞŞterμstμŞsVH2015THdXTHZ]ZUZ]d
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717 ’γeHpotentμĞlHo−HusμnαHnĞno−luμdsHμnH{pxH−uelHŞellHŞoolμnαHsystemseHlHrevμewVH2015TH]cTH_Z[U_[d 110
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715 xeĞsurementHo−HtγeHγeĞtHtrĞns−erHŞoe−−μŞμentHo−HĞHnĞno−luμdHİĞsedHonHwĞterHĞndHŞopperHoxμdeH
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692 tnvestμαĞtμonHo−HŞγĞrĞŞterμstμŞHveloŞμtyHμnHĞHpulsedHpĞŞkedHŞolumnHμnHtγeHpresenŞeHo−H‘μzZH
nĞnopĞrtμŞlesVH2015THd]TH]d]U_XX 10

691 yumerμŞĞlHlnĞlysμsHo−HlmmonμĞHmuİİleHlİsorptμonHμnHĞHmμnĞryHyĞno−luμdVH2015THZXZTH_XXU_Xb 9
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689 †evμewHonHŞomİμnedHγeĞtHĞndHmĞssHtrĞns−erHŞγĞrĞŞterμstμŞsHμnHnĞno−luμdsVH2015THcbTH]dUab 148

688 †evμewHo−HtγeHμn−luenŞeHo−HnĞnopĞrtμŞlesHonHtγermĞlHŞonduŞtμvμtyTHnuŞleĞteHpoolHİoμlμnαHĞndHŞrμtμŞĞlH
γeĞtH−luxVH2015TH_YTH[cYU[dc 18

687 tnvestμαĞtμonHo−H−orŞedHŞonveŞtμonHZrzZHnĞno−luμdHμnHĞHŞγĞnnelHwμtγHĞrtμ−μŞμĞlHrouαγnessVH2016THb_]THXdZXXZ 1

686 ‘tudyHo−HturİulentHγeĞtHtrĞns−erHo−HtγeHnĞno−luμdsHμnHĞHŞylμndrμŞĞlHŞγĞnnelVH2016THYXZTHb]_Ub__ 30

685 ‘lμpHμnHqlowHtγrouαγHlssemİlĞαesHo−H‘pγerμŞĞlH{ĞrtμŞlesHĞtHwowHtoHxoderĞteH†eynoldsHyumİersVH
2016TH[dTHYXcbUYXdc 6

684 lHrevμewHo−HneĞrHdryHmĞŞγμnμnαWmμnμmumHquĞntμtyHluİrμŞĞtμonHmĞŞγμnμnαHo−Hdμ−−μŞultHtoHmĞŞγμneH
ĞlloysVH2016THYcTHZY[ 30

683 qluμdHtrĞnsportHμnHsγĞleHαĞsHreservoμrseH‘μmultĞneousHe−−eŞtsHo−HstressHĞndHslμppĞαeHonHmĞtrμxH
permeĞİμlμtyVH2016THYa[THcbUdd 51

682 p−−eŞtsHo−HtγermĞlHrĞdμĞtμonHĞndHeleŞtromĞαnetoγydrodynĞmμŞsHonHvμsŞousHnĞno−luμdHtγrouαγHĞH
†μαĞHplĞteVH2016THYZTHaX_UaYc 31

681 ‘tudyHo−HtγeHdependenŞeHtγeHtγermĞlHŞonduŞtμvμtyHo−HnĞno−luμdsHonHdμ−−erentHpĞrĞmetersVH2016TH
b_]THXdZXX[ 0

680 oeĞnHμnstĞİμlμtyHo−HnĞno−luμdsHwμtγHrĞdμĞlHtemperĞtureHĞndHŞonŞentrĞtμonHnonUunμ−ormμtyVH2016THZcTHX[]YX] 16

679 xμxedHŞonveŞtμonHĞnĞlysμsHμnHlμdUdrμvenHŞĞvμtyHwμtγHsμnusoμdĞllyHŞurvedHİottomHwĞllHusμnαHny’UwĞterH
nĞno−luμdVH2016TH 1
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678 tn−luenŞeHo−HtγeHŞomİμnedHe−−eŞtHo−HmĞαnetμŞH−μeldHĞndHrotĞtμonHonHtγeHonsetHo−HĞHnonUyewtonμĞnH
vμsŞoelĞstμŞHnĞno−luμdHlĞyereHwμneĞrHĞndHnonlμneĞrHĞnĞlysesVH2016THY[YTHY 4

677 wĞttμŞeHmoltzmĞnnH‘μmulĞtμonH−orHĞHwμdUorμvenHnĞvμtyHwμtγHoμsŞreteHseĞtμnαWnoolμnαH‘ourŞesVH2016TH
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676 pxperμmentĞlHμnvestμαĞtμonHo−HγeĞtHtrĞns−erHenγĞnŞementHĞndHvμsŞosμtyHŞγĞnαeHo−HγmyHnĞno−luμdsVH
2016THbbTHZbZUZc[ 48
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214 lHrevμewHonHnĞno−luμdsHμnHmμnμmumHquĞntμtyHluİrμŞĞtμonHmĞŞγμnμnαVH2021THacTH_aUbX 9

213 ‘yntγesμsTHŞγĞrĞŞterμsĞtμonHĞndHtγermoUpγysμŞĞlHpropertμesHo−HγμαγlyHstĞİleHαrĞpγeneHoxμdeUİĞsedH
ĞqueousHnĞno−luμdsH−orHpotentμĞlHlowUtemperĞtureHdμreŞtHĞİsorptμonHsolĞrHĞpplμŞĞtμonsVH2021THYYTHYa_]d 3

212 ’γermĞlHĞndHtγermoUγydrĞulμŞHİeγĞvμourHo−HĞlumμnĞUαrĞpγeneHγyİrμdHnĞno−luμdHμnHmμnμŞγĞnnelHγeĞtH
sμnkeHln´ experμmentĞlHstudyVH 8

211 {romμsμnαHyĞnopĞrtμŞleUmĞsedHseĞtH’rĞns−erHqluμdsUpnvμronmentĞlHĞndH’eŞγnoUpŞonomμŞHlnĞlysμsH
nompĞredHtoHnonventμonĞlHqluμdsVH2021THZZTH 3
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210 pleŞtroosmosμsUmodulĞtedHİμoU−lowHo−HnĞno−luμdHtγrouαγHĞHreŞtĞnαulĞrHperμstĞltμŞHpumpHμnduŞedHİyH
ŞomplexHtrĞvelμnαHwĞveHwμtγHzetĞHpotentμĞlHĞndHγeĞtHsourŞeVH2021TH]ZTHZY][UZY_[ 1

209 lHrevμewHo−HtγeHreŞentHproαressHonHtγermĞlHŞonduŞtμvμtyHo−HnĞno−luμdVH2021TH[[cTHYYadZd 18

208 lHrevμewHo−HstĞİμlμtyTHtγermopγysμŞĞlHpropertμesHĞndHμmpĞŞtHo−HusμnαHnĞno−luμdsHonHtγeHper−ormĞnŞeH
o−Hre−rμαerĞtμonHsystemsVH2021THYZdTH[]ZU[a] 16

207 lpplμŞĞtμonHo−HxetĞlHzxμdeHyĞnopĞrtμŞlesHĞndHtγeμrHpŞonomμŞHtmpĞŞtVH2021THZdUa_

206 ’γermĞlHenerαyHper−ormĞnŞeHo−HnĞno−luμdH−lowHĞndHγeĞtHtrĞns−erHİĞsedHuponHvvwHŞorrelĞtμonHμnHĞH
rotĞtμnαHvertμŞĞlHŞγĞnnelHwμtγHpermeĞİleHsur−ĞŞeVH2021THZcTHYXY]]b 2

205 mμoUŞonveŞtμveHvμsŞoelĞstμŞHnĞssonHnĞno−luμdH−lowHoverHĞHstretŞγμnαHsγeetHμnHtγeHpresenŞeHo−H
μnduŞedHmĞαnetμŞH−μeldHwμtγHnĞttĞneoâ��nγrμstovHdouİleHdμ−−usμonVH 3

204 lHdeŞoupledHwĞveletHĞpproĞŞγH−orHmultμpleHpγysμŞĞlH−lowH−μeldsHo−HİμnĞryHnĞno−luμdHμnH
douİleUdμ−−usμveHŞonveŞtμonVH2021TH]X]THYZaZ[Z 0

203 p−−eŞtsHo−HultĞsonμŞĞtμonHĞndHsur−ĞŞtĞntHonHtγeHtγermĞlHĞndHeleŞtrμŞĞlHŞonduŞtμvμtyHo−HwĞterHâ��H‘olĞrH
αlyŞolHmμxtureHİĞsedHllZz[HnĞno−luμdsH−orHsolĞrUtγermĞlHĞpplμŞĞtμonsVH2021TH]bTHYXY[bY 5

202 p−−eŞtHo−HmultμUwĞlledHŞĞrİonHnĞnotuİesHPx–ny’QHĞddμtμonHonHtγeH−lĞmeHspreĞdHrĞteHoverHĞHuetHlH
poolVH2021THYZ_THYX[]]c

201 {roαressTHŞγĞllenαesHĞndH−utureHprospeŞtsHo−HplĞsmonμŞHnĞno−luμdHİĞsedHdμreŞtHĞİsorptμonHsolĞrH
ŞolleŞtorsHâ��HlHstĞteUo−UtγeUĞrtHrevμewVH2021THZZbTH[a_U]Z_ 11

200 pxperμmentĞlHĞnĞlysμsHonHdynĞmμŞsHo−HlμquμdHmoleŞulesHĞdjĞŞentHtoHpĞrtμŞlesHμnHnĞno−luμdsVH2021TH
[]ZTHYYb_cX 1

199 pnαμneerμnαHĞpplμŞĞtμonsHo−H−erro−luμdseHlHrevμewVH2021TH_[bTHYacZZZ 28

198 yĞno−luμdsHdynĞmμŞHvμsŞosμtyHevolutμonHusμnαHγμαγU−requenŞyHĞŞoustμŞHwĞveseHlpplμŞĞtμonHĞpplμedH
−orHdropletHevĞporĞtμonVH2021TH[]YTHYYb[c_ 4

197 ’γeHenγĞnŞementHe−−eŞtHĞndHŞompetμtμonHİeγĞvμorHo−HĞH−lĞsγHevĞporĞtμonHsystemHwμtγHĞHŞontμnuousH
onHαlowHdμsŞγĞrαeHplĞsmĞVH2021THYcXTHYZYbac 1

196 xĞssHtrĞns−erHenγĞnŞementHμnHlμquμdâ��lμquμdHextrĞŞtμonHproŞessHİyHnĞno−luμdsVH2022TH[ZbU[]Y

195 lpplμŞĞtμonHo−HyĞno−luμdsHμnHĞHrroundH‘ourŞeHseĞtH{umpH−orH‘pĞŞeHnoolμnαfH’γeoretμŞĞlHĞndH
yumerμŞĞlHtnvestμαĞtμonH−orHtndμĞnHnlμmĞteVH2021THab_Uac_ 0

194 †eŞentHdevelopmentsHμnHsyntγesμsTHŞγĞrĞŞterμzĞtμonHĞndHİoμlμnαHγeĞtHtrĞns−erHo−HnĞno−luμdsHâ��HlH
†evμewVHYX[[THXYZXbZ

193 †eŞentHdevelopmentsHμnHprepĞrĞtμonHo−HnĞno−luμdH−orHγeĞtHtrĞns−erHenγĞnŞementHμnHγeĞtH
exŞγĞnαerseHlHrevμewVH2021TH]]THZ[_aUZ[aY 6
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192 pnγĞnŞementHo−HseĞtHnĞpĞŞμtyHo−HyμtrĞteH‘ĞltsHusμnαHxμŞĞHyĞnopĞrtμŞlesVHYZbUY[b 2

191 ‘yntγesμsHĞndHnγĞrĞŞterμzĞtμonHo−HyĞno−luμdseH’γermĞlHnonduŞtμvμtyTHpleŞtrμŞĞlHnonduŞtμvμtyHĞndH
{ĞrtμŞleH‘μzeHoμstrμİutμonVH2020THYU]d 3

190 seĞtH‘ourŞeHwoŞĞtμonHp−−eŞtsHonHmuoyĞntHnonveŞtμonHo−HyĞno−luμdsHμnHĞnHlnnulusVH2021THdZ[Ud[b 27

189 pxperμmentĞlHĞndH’γeoretμŞĞlHtnvestμαĞtμonHo−H’γermopγysμŞĞlH{ropertμesHo−H‘yntγesμzedHsyİrμdH
yĞno−luμdHoevelopedHİyHxodelμnαHlpproĞŞγesVH2020TH]_THbZX_UbZYc 8

188 p−−eŞtHo−HtnterĞŞtμonHo−HyĞnopĞrtμŞlesHĞndH‘ur−ĞŞtĞntsHonHtγeH‘preĞdμnαHoynĞmμŞsHo−H‘essμleH
oropletsVH2017TH[[THYZYcXUYZYdZ 22

187 lyqt‘HαrμdHpĞrtμtμonH−rĞmeworkHwμtγHdμ−−erenŞeHİetweenHtwoHsμαmoμdĞlHmemİersγμpH−unŞtμonsH
struŞtureH−orHvĞlμdĞtμonHo−HnĞno−luμdH−lowVH2020THYXTHY_[d_ 25

186 pvĞluĞtμonHo−HproduŞtHo−HtwoHsμαmoμdĞlHmemİersγμpH−unŞtμonsHPpsμαm−QHĞsHĞnHlyqt‘HmemİersγμpH
−unŞtμonH−orHpredμŞtμonHo−HnĞno−luμdHtemperĞtureVH2020THYXTHZZ[[b 10

185 yĞturĞlHŞonveŞtμonHo−HnuUwĞterHnĞno−luμdHμnHenŞlosedHŞĞvμtyHwμtγHporousHe−−eŞtHĞndHwĞvyHsur−ĞŞeH
İĞsedHonHenerαyU−luxUveŞtorHvμsuĞlμzĞtμonHmetγodVH2020TH[ZTHYX[aXb 7

184 {ressureH−μltrĞtμonHo−HtγeHyewtonμĞnH−luμdHμnHtγeHoĞrsμUmrμnkmĞnHĞpproxμmĞtμonHtγrouαγHtγeH
γorμzontĞlHporousHreŞtĞnαulĞrHŞγĞnnelHwμtγHortγotropμŞHĞnμsotropyVH2020THYac[THXZZXX_ 2

183 ‘peŞtrĞlH‘μmulĞtμonHtoHtnvestμαĞteHtγeHp−−eŞtsHo−HlŞtμveH{ĞssμveHnontrolsHo−HyĞnopĞrtμŞlesHonHtγeH
†ĞdμĞtμveHyĞno−luμdμŞH’rĞnsportHzverHĞH‘pμnnμnαHoμskVH2021THY[TH 13

182 znHtγeH{ossμİμlμtyHo−HĞH†ĞdμŞĞlHtnŞreĞseHμnH’γermĞlHnonduŞtμvμtyHİyHoμspersedH{ĞrtμŞlesVH2020THd[THYbdaUYcY] 5

181 lpplμŞĞtμonsHo−HyĞno−luμdseHnurrentHĞndHqutureVH2010THZTH_Yda_d 386

180 “sμnαHyeurĞlHyetworkH−orHoetermμnĞtμonHo−H”μsŞosμtyHμnH–ĞterU’μzZHyĞno−luμdVH2012TH]THb]ZacX 34

179 yĞnoteŞγnoloαyHĞndH{er−ormĞnŞeHoevelopmentHo−HnuttμnαHqluμdseH’γeHpnγĞnŞedHseĞtH’rĞns−erH
nĞpĞİμlμtμesHo−HyĞno−luμdsVH2017THYX[UY]c 1

178 †γeoloαμŞĞlHĞndH’γermĞlH’rĞnsportHnγĞrĞŞterμstμŞsHo−HĞH’rĞns−ormerHzμlHmĞsedHqerro−luμdVH2018TH
Y[[TH_a]U_aa 4

177 lnĞlytμŞĞlHĞpproxμmĞtμonHtoHtγeHŞomplexHre−rĞŞtμveHμndexHo−HnĞno−luμdsHwμtγHextendedHĞpplμŞĞİμlμtyVH
2019THZbTHZcX]cUZcXaY 2

176 zxytĞŞtμŞHxμŞroorαĞnμsmsHĞndH’γermoUmμoŞonveŞtμonHyĞno−luμdHqlowHzverHĞH{orousH†μαĞH{lĞteHwμtγH
oĞrŞyâ��mrμnkmĞnâ��qorŞγγeμmerHxedμumVH2020TH]_THZ_bUZac 15

175 yĞno−luμdHxotμonH{ĞstHĞH‘γrμnkμnαH‘γeetHμnH{orousHxedμĞH“nderHtγeHtmpĞŞtHo−H†ĞdμĞtμonHĞndHseĞtH
‘ourŞeW‘μnkVH2019THZ]THYc[UYdd 1
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174 qreeHĞndHqorŞedHnonveŞtμveHseĞtH’rĞns−erHtγrouαγHĞHyĞno−luμdHwμtγH’woHoμmensμonsHpĞstH
‘tretŞγμnαH”ertμŞĞlH{lĞteVH2020THbTH 2

173 p−−eŞtHo−HnĞlŞμnĞtμonH’emperĞtureHonHtγeH’rĞnsportH{ropertμesHĞndHnolloμdĞlH‘tĞİμlμtyHo−HZnzUwĞterH
yĞno−luμdsVH2012TH_THZXbUZYb 9

172 p−−μŞμenŞyHo−H{γotovoltĞμŞHxodulesH“sμnαHoμ−−erentHnoolμnαHxetγodseHlHnompĞrĞtμveH‘tudyVH2017TH
X_TH[ZU]_ 5

171 pnγĞnŞμnαHdμeselHenαμneHper−ormĞnŞeHİyHusμnαHnĞnoUdμspersμnαHĞαentsHμnH−ueleHlHrevμewVH2021THYYc_THXYZX[d

170 ’γermopγysμŞĞlH{ropertμesHo−HyĞno−luμdsVH2021THYbTHad]UbZb

169 nγĞrĞŞterμzĞtμonHo−HmĞαnetμzedHny’UİĞsedHγyİrμdHnĞno−luμdHsuİjeŞtedHtoHŞonveŞtμveHpγenomenonVH 0

168 lHlĞttμŞeHmoltzmĞnnHmetγodH−orHsμnαleUHĞndHtwoUpγĞseHmodelsHo−HnĞno−luμdseHyewtonμĞnHĞndH
nonUyewtonμĞnHnĞno−luμdsVH2021TH[[THYXZXXc 9

167 ‘γĞpeHe−−eŞtHo−Hxo‘PÖZQHnĞnopĞrtμŞlesHonHentropyHαenerĞtμonHĞndHγeĞtHtrĞnsportHμnHvμsŞoelĞstμŞH
İoundĞryHlĞyerH−lowVH2021THd_THY 0

166 rroupHtγeoretμŞĞlHĞnĞlysμsH−orHunsteĞdyHmĞαnetoγydrodynĞmμŞsH−lowHĞndHrĞdμĞtμveHγeĞtHtrĞns−erHo−H
powerUlĞwHnĞno−luμdHsuİjeŞtHtoHyĞvμerOsHslμpHŞondμtμonsVH2021THYaTHeXZ_cYXb 0

165 yĞno−luμdHreseĞrŞγHĞdvĞnŞeseH{repĞrĞtμonTHŞγĞrĞŞterμstμŞsHĞndHĞpplμŞĞtμonsHμnH−oodHproŞessμnαVH2021
THY_XTHYYXb_Y 4

164 pnγĞnŞementHo−HseĞtH’rĞns−erHnγĞrĞŞterμstμŞsHo−H’rĞns−ormerHzμlHİyHlddμtμonHo−HllumμnμumH
yĞnopĞrtμŞlesVH2012TH]_UaX 1

163 pnγĞnŞementHo−HseĞtH’rĞns−erHnγĞrĞŞterμstμŞsHo−H’rĞns−ormerHzμlHİyHlddμtμonHo−HllumμnμumH
yĞnopĞrtμŞlesVH2012TH]_UaX

162 pnγĞnŞementHo−HseĞtH’rĞns−erHnγĞrĞŞterμstμŞsHo−H’rĞns−ormerHzμlHİyHlddμtμonHo−HllumμnμumH
yĞnopĞrtμŞlesVH2011THcTHYX[[_]

161 tnvestμαĞtμonHonHtγeHtγermĞlHĞndHeleŞtrμŞĞlHŞonduŞtμvμtyHo−HwĞterHİĞsedHzμnŞHoxμdeHnĞno−luμdsVH2013TH
aZTHYZ]]XY 3

160 yĞno−luμdsHĞsH}uenŞγĞntsHμnHtndustrμĞlHseĞtH’reĞtmentVH2014TH[Z]U[[a 0

159 lHnompĞrĞtμveH‘tudyHonH{γysμŞoUnγemμŞĞlHnγĞrĞŞterμstμŞsHlndH‘yntγesμsHz−H’ypμŞĞlHyĞnoUqluμdsVH
2015THZTHZdU]X

158 nonŞlusμonsVH2016TH_dUb[

157 qreeHnonveŞtμoneHpxternĞlH‘ur−ĞŞeVH2017THYUba
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156 ylyzlvt¯�vlywl†olHvl†l†wtwt˜�tyHt‘tH’†ly‘qp†˜°y˜°H˜° ˜°wp¯�’˜°†xpHlˆ�t‘tyolyHˆ�ypx˜°VH 1

155 ’γeHuouleU’γomsonHp−−eŞtH−orH†e−rμαerĞntsHwμtγHoopĞntsHo−HtγeHqullerenesHĞndHnĞrİonHyĞnotuİesVH
2018TH_]TH[cU]]

154 p−−eŞtsHo−H”eloŞμtyHĞndH’γermĞlH‘lμpHnondμtμonsHwμtγH†ĞdμĞtμonHonHseĞtH’rĞns−erHqlowHo−Hqerro−luμdsVH
2019THXbTHY[adUY[cb 1

153 {ĞrĞmetrμŞH‘tudyHo−H–ĞvyHxμŞroŞγĞnnelH“sμnαHyĞno−luμdVH2020THd[YUd]X

152 yumerμŞĞlHμnvestμαĞtμonHo−H−orŞedHŞonveŞtμveHγeĞtHtrĞns−erHo−HnĞno−luμdsHwμtγμnHĞnHenŞlosureVH2021TH 0

151 p−−eŞtHo−HsγĞpeHo−HnĞnopĞrtμŞlesHonHmμxedHŞonveŞtμonHnĞno−luμdH−lowHμnHĞHporousHmedμumHwμtγH
vĞrμĞİleHpermeĞİμlμtyeHlnĞlysμsHo−HtγeHseŞondHlĞwHo−HtγermodynĞmμŞsVH2021THd_THY 0

150 yĞnoteŞγnoloαyHμnHlutomoİμlesHUHlHzpx‘H”μewpoμntVHdccTHXYZXbX

149 †p”tp–Hpyslynpxpy’HzqH’sp†xlwHnzyo“n’t”t’ HlyoHspl’H’†ly‘qp†H“‘tyrHnl†mzyH
ylyz’“mpHqz†Hylyzqw“to‘HlyoHtzylyzqw“to‘VHaaUdX

148 {er−ormĞnŞeHevĞluĞtμonHo−HnĞno−luμdsHμnHsolĞrHtγermĞlHĞndHsolĞrHpγotovoltĞμŞHsystemseHlH
ŞompreγensμveHrevμewVH2022THY_[THYYYb[c 7

147 {er−ormĞnŞeHo−HtγermĞllyHenγĞnŞedHαeoUenerαyHpμlesHĞndHwĞllsVH2022THdcTHYXZZb] 0

146 tnvestμαĞtμonHonHİreĞkupHŞγĞrĞŞterμstμŞsHo−HmultμŞomponentHsμnαleHdropletsHo−HnĞno−luμdHĞndH
wĞterUμnUoμlHemulsμonHusμnαHĞHpulseHlĞserVH2022TH[YXTHYZZ[XX 1

145 yumerμŞĞlHμnvestμαĞtμonHo−HγeĞtHtrĞnsportHμnHllumμnĞâ��‘μlμŞĞHγyİrμdHnĞno−luμdH−lowHwμtγHmodelμnαH
ĞndHsμmulĞtμonVH2022THYd[THYXXUYZZ 5

144 yĞtureHvnowsHmetterVH2020THYZ[UYa]

143 lpplμŞĞtμonHo−HyĞnomĞterμĞlseHzvervμewHĞndHsμstorμŞĞlH{erspeŞtμvesVH2020TH]_Ua[

142 lnHμnŞlμnĞtμonHμnH’γermĞlHpnerαyH“sμnαHyĞnopĞrtμŞlesHwμtγHnĞssonHwμquμdH{ĞstHĞnHpxpĞndμnαH{orousH
‘ur−ĞŞeVH2021THY]THb[Zc 4

141 nompreγensμveHnumerμŞĞlHstudyHo−HtγeHe−−eŞtHo−HnĞnopĞrtμŞleHĞddμtμvesHonHtγeHŞuttμnαHtrĞnsportH
per−ormĞnŞeHμnHγorμzontĞlHİoreγolesVH2021THcTHZc[UZdb 2

140 tntellμαentHsupervμsedHleĞrnμnαH−orHvμsŞousH−luμdHsuİmerαedHμnHwĞterHİĞsedHŞĞrİonHnĞnotuİesHwμtγH
μrreversμİμlμtyHŞonŞeptVH2022THY[XTHYX_bdX 11

139 xo‘HyĞnopĞrtμŞleHp−−eŞtsHonHcXH´°nH’γermĞllyH‘tĞİleH–ĞterUmĞsedHorμllμnαHqluμdVH2021THY]TH 1
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138 lnĞlysμsHonHpγysμŞĞlHpropertμesHo−HmμŞropolĞrHnĞno−luμdHpĞstHĞHŞonstĞntlyHmovμnαHporousHplĞteVH
2021THYZXaTHXYZXX] 0

137 p−−eŞtHo−HĞlumμnumHnĞnopĞrtμŞlesHĞddμtμonHonHtγeHevĞporĞtμonHo−HĞHmonodμsperseHetγĞnolHdropletH
streĞmVH2021THYc]THYZZZb_ 0

136 nonŞeptuĞlHĞnĞlysμsH−rĞmeworkHdevelopmentHtoHunderstĞndHİĞrrμersHo−HnĞno−luμdH
ŞommerŞμĞlμzĞtμonVH2021THdZTHYXab[a 35

135 ’γeHtn−luenŞeHo−HplĞstμŞμtyHonH{erμstĞltμŞHqlowHo−HyĞno−luμdHμnHĞH’uİeVH2021THYXTH_dXU_dd

134 ’γermĞlHpropertμesHo−HpγĞseHŞγĞnαeHmĞterμĞlsHreμn−orŞedHwμtγHmultμUdμmensμonĞlHŞĞrİonH
nĞnomĞterμĞlsVH2021THYc[THYZZYaa 0

133 “nsteĞdyH−lowHo−H–μllμĞmsonH−luμdHunderHtγeHμmpĞŞtHo−HpresŞrμİedHsur−ĞŞeHtemperĞtureHP{‘’QHĞndH
presŞrμİedHγeĞtH−luxHP{sqQHγeĞtμnαHŞondμtμonsHoverHĞHstretŞγμnαHsur−ĞŞeHμnHĞHporousHenŞlosureVH 1

132 yumerμŞĞlHtnvestμαĞtμonsHo−HyĞnoU−luμdHqlowHμnH‘quĞreH{orousHnĞvμtyeHmuonαμornoâ��sHxĞtγemĞtμŞĞlH
xodelVH2021THb[dUb]c 2

131 yumerμŞĞlHtnvestμαĞtμonHĞndH{er−ormĞnŞeHnompĞrμsonHo−HoouİleU’uİeHselμŞĞlHseĞtHpxŞγĞnαerH
tnŞorporĞtμnαHqourU’urnHĞndH‘μxU’urnHxodelsH“sμnαH‘everĞlHyĞno−luμdsVH2022TH[YU][ 1

130
’γeHμnvestμαĞtμonHo−Hqe[z]HĞtomμŞHĞααreαĞtμonHμnHĞHnĞnoŞγĞnnelHμnHtγeHpresenŞeHo−HmĞαnetμŞH−μeldeH
p−−eŞtsHo−HnĞnopĞrtμŞlesHdμstĞnŞeHŞenterHo−HmĞssTHtemperĞtureHĞndHtotĞlHenerαyHvμĞHmoleŞulĞrH
dynĞmμŞsHĞpproĞŞγVH2022TH[]cTHYYc]XX

2

129 ‘yntγesμsHo−HZrzZHmĞsedHyĞno−luμdsH−orHnoolμnαHĞndHtnsulĞtμonHo−H’rĞns−ormersVH2022THYUY 1

128 pxperμmentĞlHĞpproĞŞγHtoHμnvestμαĞteHseĞtH’rĞns−erHpnγĞnŞementHİyHusμnαHyĞno−luμdHwμtγHuetH
tmpμnαementVHYU[Z 0

127 ‘μmμlĞrμtyHsolutμonH−orHμnduŞedHmĞαnetμŞH−μeldHİoundĞryHlĞyerH−lowHo−HmetĞllμŞHnĞno−luμdsHvμĞH
ŞonveŞtμvelyHμnŞlμnedHstĞtμonĞryWmovμnαH−lĞtHplĞteeH‘peŞtrĞlHrelĞxĞtμonHŞomputĞtμonVH 2

126 ’γermopγoresμsHĞndHmrownμĞnHmotμonHe−−eŞtsHonH–μllμĞmsonHnĞno−luμdH−lowHpĞstHĞHstretŞγμnαH
sur−ĞŞeHwμtγHtγermĞlHrĞdμĞtμonHĞndHŞγemμŞĞlHreĞŞtμonVH 0

125 xultμH”μewHtnter−erometrμŞH’omoαrĞpγyHxeĞsurementsHo−HnonveŞtμveH{γenomenĞHμnHĞH
oμ−−erentμĞllyUseĞtedHyĞno−luμdHwĞyerVH

124 †eŞentHrevμewHo−HusμnαHnĞno−luμdHİĞsedHŞomposμteH{nxH−orHvĞrμousHevĞŞuĞtedHtuİeHsolĞrHŞolleŞtorH
typesVHYUY[

123 sĞllHe−−eŞtsHĞndHvμsŞousHdμssμpĞtμonHĞpplμŞĞtμonsHμnHperμstĞltμŞHtrĞnsportHo−Hue−−reyHnĞno−luμdHdueHtoH
wĞveH−rĞmeVH2022TH]bTHYXX_d[ 3

122 nentrμ−uαĞlHtnstĞİμlμtyHμnHqlowsHo−HyĞno−luμdsVH2022THZZbUZaX

121 “ltrĞsoundUlssμstedHyĞno−luμdHqloodμnαHtoHpnγĞnŞeHseĞvyHzμlH†eŞoveryHμnHĞH‘μmulĞtedH{orousH
xedμĞVH2022THYX[bc] 2
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120 ‘yntγesμsHo−HnuUllHwosHnĞno−luμdHĞndHe−−eŞtμvenessHĞsHĞHpromoterH−orHnzZHγydrĞteH−ormĞtμonVH2022
TH][_THY[]bca 1

119 seĞtHtrĞns−erHĞndHŞostHĞnĞlysμsHo−HŞμrŞulĞrHγeĞtμnαHsourŞeHİĞsedHtuİulĞrHrodsHloĞdedHwμtγHtγermĞlH
oμlUx–ny’HnĞno−luμdVH2022TH_]THd]YUd_X 0

118 {er−ormĞnŞeHo−HγyİrμdHtwoUpγĞseHnĞno−luμdHneμαγİorμnαHtoHpermeĞİleHplĞtesHexposedHtoHelevĞtedH
temperĞturesVHYUZ_

117 {er−ormĞnŞeHlssessmentHo−HwowU’emperĞtureH‘olĞrHnolleŞtorHwμtγHqullerenesHnaXHxĞnu−ĞŞturedH
ĞtHwowHnostHμnHĞnHpmerαμnαHnountryVH2022THYZTH[YaY

116 pxperμmentĞlHμnvestμαĞtμonHμntoHe−−μŞμenŞyHo−H‘μzZWwĞterUİĞsedHnĞno−luμdsHμnHpγotovoltĞμŞHtγermĞlH
systemsHusμnαHresponseHsur−ĞŞeHmetγodoloαyVH2022THZ[_THZZdUZ]Y 2

115 ’ĞμlorμnαHstĞİμlμtyHĞndHtγermopγysμŞĞlHpropertμesHo−HnuzHnĞno−luμdHtγrouαγHultrĞsonμŞĞtμonVHY 0

114 pvĞluĞtμonHo−HpγysμŞoUtγermĞlHpropertμesHo−H’μzZâ��wĞterHmμxtureHdμspersedHwμtγHx–ny’sVH2022THbTH[Z_U[[Y

113 yumerμŞĞlHĞndH’γermĞlHtnvestμαĞtμonHo−HxĞαnetoUsydrodynĞmμŞHsyİrμdHyĞnopĞrtμŞlesHP‘–ny’UlαQH
underH†osselĞndH†ĞdμĞtμoneHlH{resŞrμİedH–ĞllH’emperĞtureHnĞseVVH2022THYZTH 8

112 yumerμŞĞlHsμmulĞtμonHo−HγeĞtHĞndHmĞssHtrĞns−erHμnHmĞαnetμŞHnĞno−luμdH−lowHİyHĞHrotĞtμnαHdμskHwμtγH
vĞrμĞİleH−luμdHpropertμesVH2022THY[[THYX_dbb 4

111 ’γermĞlHproαressHo−HĞHnonUyewtonμĞnHγyİrμdHnĞno−luμdH−lowHonHĞHpermeĞİleH†μαĞHplĞteHwμtγH
temporĞlHstĞİμlμtyHĞnĞlysμsVH2022THbbTHZbdUZdX 4

110 †eμnerU†μvlμnHnĞno−luμdHoverHĞHrotĞtμnαHdμskH−lowVH2022THbdbTHY[d__a 0

109 seĞtHĞndHmĞssHtrĞns−erHĞnĞlysμsHo−HrĞdμĞtμveHĞndHŞγemμŞĞlHreĞŞtμveHe−−eŞtsHonHxsoHnĞno−luμdHoverH
ĞnHμn−μnμteHmovμnαHvertμŞĞlHplĞteVH2022THY]THYXX[d] 10

108 yumerμŞĞlHsμmulĞtμonHo−HĞHnonUlμneĞrHnĞno−luμdμŞHmodelHtoHŞγĞrĞŞterμseHtγeHxsoHŞγemμŞĞllyHreĞŞtμveH
−lowHpĞstHĞnHμnŞlμnedHstretŞγμnαHsur−ĞŞeVH2022TH_THYXX[[Z 3

107 tnUlμneHmeĞsurementHo−HĞİsorİedHsolĞrHμrrĞdμĞnŞeHusμnαHnĞno−luμdsVH2021THZYYaTHXYZYYc

106 ‘tudyHo−H[UoH{rĞndtlHyĞno−luμdHqlowHoverHĞHnonveŞtμvelyHseĞtedH‘γeeteHlH‘toŞγĞstμŞHtntellμαentH
’eŞγnμqueVH2022THYZTHZ] 4

105 ’eŞγnoUeŞonomμŞHĞnĞlysμsHo−HnμtroαenUdopedHαrĞpγeneWwĞterHnĞno−luμdHμnHvĞrμousHγeĞtHexŞγĞnαersH
PlHunμ−μedHĞnĞlysμsQVHXd_ba_XdZYYX_ZY

104 ’γermopγysμŞĞlH{ropertμesHĞndHseĞtH’rĞns−erHnγĞrĞŞterμstμŞsHo−HyĞnore−rμαerĞntseH‘omeHpxμstμnαH
†esultsHĞndHlreĞsH−orHqurtγerH†eseĞrŞγesVHdYbTHZXbUZZb 0

103 yonUsμmμlĞrHmodelμnαH−orHtγeHstĞαnĞtμonHpoμntHmμxedHŞonveŞtμonHnĞno−luμdH−lowHwμtγHtγeH
temperĞtureUdependentHvĞrμĞİleHvμsŞosμtyVHYUZX
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102 lnHĞpplμŞĞtμonHo−HnonsμmμlĞrHmodelμnαHμnH−orŞedHŞonveŞtμonHĞnĞlysμsHo−HmĞαnetμzedHpyrμnαU{owellH
nĞno−luμdH−lowHμnHporousHmedμumHoverHĞHstretŞγedH†μαĞHsur−ĞŞeVH2022TH 0

101 yĞnoHenαμneeredHmĞterμĞlsHμnHsolĞrHenerαyHsystemsH−orHŞleĞnHenvμronmentHâ��HlHrevμewVH2022TH 0

100 n−dH‘μmulĞtμonHĞndHzptμmμzĞtμonHo−HmĞseHqluμdTH{ĞrtμŞlesH‘μzeHĞndHxĞterμĞlHourμnαHyĞturĞlH
nonveŞtμonHo−HyĞno−luμdsHμnHĞH”ertμŞĞlHlnnulusVH

99 zptμmμzĞtμonHtγrouαγH’ĞαuŞγμHĞndHĞrtμ−μŞμĞlHneurĞlHnetworksHonHtγermĞlHper−ormĞnŞeHo−HĞHrĞdμĞtorH
usμnαHαrĞpγeneHİĞsedHŞoolĞntVHXd_ba_XdZZYXdb]

98 ‘teĞdyHqlowHo−Hmurαersâ��HyĞno−luμdsHoverHĞH{ermeĞİleH‘tretŞγμnαW‘γrμnkμnαH‘ur−ĞŞeHwμtγHseĞtH
‘ourŞeW‘μnkVH2022THYXTHY_cX 0

97 qorŞedHnonveŞtμveHseĞtH’rĞns−erHnoe−−μŞμentHxeĞsurementHo−HwowHnonŞentrĞtμonHyĞnorodsH
ZnzUptγyleneHrlyŞolHyĞno−luμdsHμnHwĞmμnĞrHqlowVVH2022THYZTH 1

96 pxperμmentĞlHstudyHonHsprĞyHŞoolμnαHγeĞtHtrĞns−erHenγĞnŞementHusμnαHx–ny’HĞndH’μzZHγyİrμdH
nĞno−luμdVHXd_]]XcdZZYXd]d 0

95 pxperμmentĞlHĞndHnzx‘zwHxultμpγysμŞsHxodelμnαHo−HyĞno−luμdsH’γermĞlHnonduŞtμvμtyH“sμnαH
[LLomeαĞLLHxetγodVH2022TH][TH

94 qreeHŞonveŞtμonH−lowHo−HγyİrμdH−erro−luμdHpĞstHĞHγeĞtedHspμnnμnαHŞoneVH2022THYXY[[_ 0

93 p−−eŞtHo−HİμnĞryHmμxedUsur−ĞŞtĞntsHĞndHγyİrμdHnĞno−luμdHonHsprĞyHŞoolμnαHγeĞtHtrĞns−erVHXd_]]XcdZZYXdba 0

92 ”μsŞousHdμssμpĞtμonHe−−eŞtHonH−orŞedHŞonveŞtμveHtrĞnsportHo−HnĞno−luμdsHμnHĞnHĞsymmetrμŞĞllyHγeĞtedH
pĞrĞllelUplĞteHmμŞroŞγĞnnelVH2022TH[_THYXZX_a 1

91 nompĞrμsonHstudyHo−HvertμŞĞlHĞndHγorμzontĞlHelĞstμŞHwĞllHonHventedHsquĞreHenŞlosureH−μlledHİyH
nĞno−luμdHĞndHγexĞαonĞlHsγĞpeHwμtγHxsoHe−−eŞtVHY 1

90 ’γermĞlHtrĞnsportHĞnĞlysμsHo−HsμxHŞμrŞulĞrHmμŞroŞγĞnnelHγeĞtHsμnkHusμnαHnĞno−luμdVVH2022THYZTHcX[_ 1

89 p−−eŞtsHo−HnĞtγeterTH‘tenosμsHĞndH’γromİosμsHμnHyonUyewtonμĞnHmloodHqlowH’γrouαγHyĞrrowH
lrterμesHwμtγHnlμnμŞĞlHlpplμŞĞtμonseHlHxĞtγemĞtμŞĞlHxodelVH2022THcTH 0

88 lHnompreγensμveH†evμewHonH’γermĞlH{er−ormĞnŞeHpnγĞnŞementHo−H{lĞteHseĞtHpxŞγĞnαerVH2022TH
][TH 0

87 pnγĞnŞementHo−HγeĞtHtrĞns−erHμnHsγellHĞndHtuİeHγeĞtHexŞγĞnαerHusμnαHmμnμUŞγĞnnelsHĞndHnĞno−luμdseH
lnHexperμmentĞlHstudyVH2022THYbdTHYXbaa] 0

86 ’γermĞlHvĞluĞtμonHĞndHentropyHμnspeŞtμonHo−HseŞondUαrĞdeHnĞnosŞĞleH−luμdH−lowHoverHĞHstretŞγμnαH
sur−ĞŞeHİyHĞpplyμnαHvooâ��vleμnstreuerâ��wμHrelĞtμonVH2022THYYTHZXaYUZXbb 7

85 ‘yntγesμsHĞndHŞγĞrĞŞterμzĞtμonHo−HαrĞpγeneHoxμdeUİĞsedHnĞno−luμdsHĞndHstudyHo−HtγeμrHtγermĞlH
ŞonduŞtμvμtyVH
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84 tmpĞŞtHo−HoμssμpĞtμveHseĞtHĞndH’γermĞlH†ĞdμĞtμonHonHtγeH‘teĞdyHxĞαnetoγydrodynĞmμŞHyĞno−luμdH
qlowHwμtγHĞnHtnterĞŞtμonHo−HmrownμĞnHxotμonHĞndHnγemμŞĞlH†eĞŞtμonVH2022THcTH 1

83 seĞtHtrĞns−erHo−HxsoHnĞturĞlHŞonveŞtμonHnĞssonHnĞno−luμdH−lowsHμnHĞHwĞvyHtrĞpezoμdĞlHenŞlosureVH 0

82 xultμHvμewHμnter−erometrμŞHtomoαrĞpγyHmeĞsurementsHo−HŞonveŞtμveHpγenomenĞHμnHĞH
dμ−−erentμĞllyUγeĞtedHnĞno−luμdHlĞyerVHYU[Z 0

81 xμxedHŞonveŞtμveH−lowHo−HİloodHİμo−luμdsHŞontĞμnμnαHmĞαnetμteH−erropĞrtμŞlesHpĞstHĞHvertμŞĞlH−lĞtH
plĞteeHsγĞpesUİĞsedHĞnĞlysμsVHYUZ_ 0

80 pxperμmentĞlHμnvestμαĞtμonsHo−HdμreŞtHĞİsorptμonHsolĞrHŞolleŞtorsVH2022THYXbUY[Z 0

79 ’γermoUpγysμŞĞlHĞndHoptμŞĞlHpropertμesHo−HtγeHnĞno−luμdsVH2022THZbU_Z 0

78 p−−μŞμenŞyHevĞluĞtμonHo−HsolĞrHwĞterUpumpHusμnαHnĞno−luμdsHμnHpĞrĞİolμŞHtrouαγHsolĞrHŞolleŞtoreHZndH
orderHŞonverαentHĞpproĞŞγVHYU[b 4

77 tnter−ĞŞμĞlHμnterĞŞtμonâ��drμvenHrγeoloαμŞĞlHpropertμesHo−HquĞrtzHnĞno−luμdsH−romHmoleŞulĞrHdynĞmμŞsH
sμmulĞtμonsHĞndHdensμtyH−unŞtμonĞlHtγeoryHŞĞlŞulĞtμonsVH2022THZcTH 0

76 lHsydrodynĞmμŞâ��plĞstμŞHyumerμŞĞlHnĞseH‘tudyHo−HĞH‘olĞrHnolleŞtorHwμtγHĞHoouİleHpnŞlosureHqμlledH
wμtγHlμrHĞndHqe[z]W–ĞterHyĞno−luμdVH2022THYXTHYYd_

75 xĞterμĞlsH−orHenerαyHŞonversμonHμnHmemİrĞneHdμstμllĞtμonHloŞĞlμzedHγeĞtμnαeH†evμewTHĞnĞlysμsHĞndH
−utureHperspeŞtμvesHo−HĞHpĞrĞdμαmHsγμ−tVH2022THYabTHYYZbXZ 0

74 pnerαyHtrĞnsportHİoostersHo−HmĞαnetoHmμŞropolĞrH−luμdH−lowμnαHpĞstHĞHŞylμndereHlHŞĞseHo−HlĞmμnĞrH
ŞomİμnedHŞonveŞtμonVHXd_]]XaZZZYYYYX 1

73 p−−eŞtHo−HnĞnopĞrtμŞlesHĞsHĞddμtμvesHtoHtγeHİμo−uelsHĞndHtγeμrH−eĞsμİμlμtyHĞssessmentHonHtγeHenαμneH
per−ormĞnŞeHĞndHemμssμonHĞnĞlysμsâ��lHrevμewVHXd_]]XcdZZYYXdb

72 yeurĞlHĞrtμ−μŞμĞlHnetworkμnαH−orHĞHnonlμneĞrHdĞrŞyâ��−orŞγγeμmerHŞγemμŞĞllyHreĞŞtμveH−loweHwevenİerαH
mĞrquĞrdtHĞnĞlysμsVH

71 xodelμnαHo−HtγreeHdμmensμonĞlH{rĞndtlHγyİrμdHnĞnoUmĞterμĞlHoverHĞHγeĞtedHrotĞtμnαHŞoneHμnvolvμnαH
γĞllHĞndHμonHslμpHŞurrentsHvμĞH−μnμteHelementHproŞedureVH2022THYZTH 0

70 ’γermĞlHĞndHrγeoloαμŞĞlHpropertμesHo−HmĞαnetμŞHnĞno−luμdseH†eŞentHĞdvĞnŞesHĞndH−utureHdμreŞtμonsVH
2022TH[XbTHYXZbZd 1

69 tn−luenŞeHo−HmμŞronUsμzedHĞlumμnumHpĞrtμŞlesHonHmμŞroUexplosμonHĞndHŞomİustμonHŞγĞrĞŞterμstμŞsHo−H
etγĞnolUİμodμeselHdropletsHunderHŞoUγeĞtH−lowVH2022TH[ZaTHYZ]cbb 0

68 ‘tudyHo−HtγermĞlHŞγĞrĞŞterμstμŞsHo−HenerαyHe−−μŞμentHmμŞroHŞγĞnnelHγeĞtHsμnksHμnHĞdvĞnŞedHαeometryH
struŞturesHĞndHŞon−μαurĞtμonseHlHrevμewVHYXTH 0

67 lH†evμewHonHpnvμronmentĞlHĞndHpŞonomμŞHtmpĞŞtHo−HZoHyĞnomĞterμĞlsUmĞsedHseĞtH’rĞns−erHqluμdsVH
2022THZXZZTHYUY_ 0
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66 “nsteĞdyHxsoH”μsŞousHyĞno−luμdHqlowHnontĞμnμnαHryrotĞŞtμŞHxμŞroorαĞnμsmsHtγrouαγHĞHnylμndrμŞĞlH
zuterH†eαμonVH2022TH[YTH_ZZU_[a

65 pxperμmentĞlHstudμesHĞndHĞnĞlytμŞĞlHĞnĞlysμsHo−HtγermopγysμŞĞlHpropertμesHo−HptγyleneHαlyŞolHâ��H
wĞterHİĞsedHnĞno−luμdsHdμspersedHwμtγHmultμHwĞlledHŞĞrİonHnĞnotuİesVH

64 ouĞlHsolutμonsH−orHxsoHγyİrμdHnĞno−luμdHstĞαnĞtμonHpoμntH−lowHdueHtoHĞHrĞdμĞllyHsγrμnkμnαHdμskHwμtγH
ŞonveŞtμveHİoundĞryHŞondμtμonVH 0

63 lHnovelHdesμαnH−orHsolĞrHŞolleŞtorHusedH−orHwĞterHγeĞtμnαHĞpplμŞĞtμonHγĞvμnαHnĞno−luμdHĞsHworkμnαH
medμumeHnqoHmodelμnαHĞndHsμmulĞtμonVH 0

62 pntropyHαenerĞtμonHĞnĞlysμsH−orHĞxμsymmetrμŞH−lowHo−HŞĞrreĞuHnĞno−luμdHoverHĞHγorμzontĞllyH
stretŞγμnαHŞylμnderVHXd_]]XcdZZYXbcY

61 tmpĞŞtHo−HmĞαnetμŞU−μeldHonHtγeHdynĞmμŞHo−HαĞsHİuİİlesHμnHyUdμmensμonsHo−HnonUyewtonμĞnHγyİrμdH
nĞno−luμdeHĞnĞlytμŞĞlHstudyVH 1

60 xsoHwμllμĞmsonHnĞno−luμdH−lowHμnHtγeHrγeoloαyHo−HtγermĞlHrĞdμĞtμonTHjouleHγeĞtμnαTHĞndHŞγemμŞĞlH
reĞŞtμonHusμnαHtγeHwevenİerαâ��xĞrquĞrdtHneurĞlHnetworkHĞlαorμtγmVHYXTH 1

59 yumerμŞĞlHμnvestμαĞtμonH−orHtγermĞlHαrowtγHμnHwĞterHĞndHenαμneHoμlUİĞsedHternĞryHnĞno−luμdHusμnαH
tγreeHdμ−−erentHsγĞpedHnĞnopĞrtμŞlesHoverHĞHlμneĞrHĞndHnonlμneĞrHstretŞγμnαHsγeetVHYUYZ 3

58 yumerμŞĞlHsμmulĞtμonHonHtγeHe−−eŞtμvenessHo−HγyİrμdHnĞno−luμdHμnHjetHμmpμnαementHŞoolμnαH
ĞpplμŞĞtμonVH2022THcTHba]Ubb_ 1

57 ’μ[nZ’xHx—eneHnĞno−luμdsHwμtγHenγĞnŞedHtγermĞlHŞonduŞtμvμtyVH2022THcTHYXXXbb 0

56 seĞtHtrĞns−erHenγĞnŞementHo−HpγĞseHŞγĞnαeHmĞterμĞlsHemİeddedHwμtγHmetĞlH−oĞmH−orHtγermĞlH
enerαyHstorĞαeeHlHrevμewVH2022THYadTHYYZdYZ 2

55 †eŞentHĞdvĞnŞesHμnHtγermĞlHŞonduŞtμvμtyHĞndHtγermĞlHĞpplμŞĞtμonsHo−HαrĞpγeneHĞndHμtsHderμvĞtμvesH
nĞno−luμdsVH2023THZYcTHYYdYba 0

54 yumerμŞĞlHĞnĞlysμsHo−Hqe[z]HnĞno−luμdsH−lowHμnHplĞteHγeĞtHexŞγĞnαersH−μttedHwμtγHqrĞŞtĞlH HsγĞpesH
oİstĞŞlesVH2022TH 0

53 lH”ĞrμĞtμonĞlHxultμsŞĞleHxetγodH−orHyĞturĞlHnonveŞtμonHo−HyĞno−luμdsVH2022THYX[daX 0

52 p−−eŞtsHo−HoouİleHoμ−−usμveHnonveŞtμonHĞndHtnŞlμnedHxĞαnetμŞHqμeldHonHtγeH{erμstĞltμŞHqlowHo−H
qourtγHrrĞdeHyĞno−luμdsHμnHĞHyonU“nμ−ormHnγĞnnelVH2022THYZTH[X[b 3

51 yĞnopĞrtμŞleH‘γĞpesHp−−eŞtsHonHxsoHqlowHo−HsyİrμdHyĞno−luμdHoverHĞH‘tretŞγμnαW‘γrμnkμnαH‘γeetH
wμtγH‘lμpHĞndHnγemμŞĞlH†eĞŞtμonVHb_THY[dUY_c 1

50 znHtγeHstĞİμlμtyHo−H†ĞyleμαγHmˆ'nĞrdUŞonveŞtμonHμnHĞHporousHmedμumHsĞturĞtedHİyHĞHnĞno−luμdVH2022TH
Y[bTH 0

49 nompĞrĞtμveH‘tudyHonH†osselĞndâ��sHseĞtHqluxHonH’γreeUoμmensμonĞlHxsoH‘tĞαnĞtμonU{oμntHxultμpleH
‘lμpHqlowHo−H’ernĞryHsyİrμdHyĞno−luμdHoverHĞH‘tretŞγĞİleH†otĞtμnαHoμskVH2022THYXTH[[]Z 1
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48 xsoHmμŞropolĞrHγyİrμdHnĞno−luμdH−lowHtγrouαγHĞnHĞnnulusHwμtγHdμsŞreteHsur−ĞŞeHγeĞterseHlHstudyH
−orHoptμmĞlHγeĞtHŞonveŞtμonVH 0

47 oμsŞussμonHonHseĞtH’rĞns−erHpnγĞnŞementHxetγodsVH2023THYbYUYcZ 0

46 seĞtH’rĞns−erHpnγĞnŞementHwμtγHyμU–ĞterHyĞno−luμdHqlowμnαHtγrouαγHĞH{rμsmĞtμŞHrlĞssHwouverH−orH
‘olĞrHpnerαyHsĞrvestHĞndHtllumμnĞtμonVHYUZY 1

45 {ĞrĞİolμŞH’rouαγHnolleŞtorHP{’nQVH2023THY_U[a 0

44 “nsteĞdyHsepĞrĞtedHstĞαnĞtμonHpoμntH−lowHdueHtoHĞnHpxsoH†μαĞHplĞteHwμtγHγeĞtHαenerĞtμonHμnH
γyİrμdHnĞno−luμdVH2022TH 0

43 {’nHpnγĞnŞementH“sμnαHyĞno−luμdsVH2023THYZYUYad 0

42 pntropyHĞnĞlysμsHo−HγyİrμdHnĞno−luμdH−lowHμnHĞHporousHmedμumHwμtγHvĞrμĞİleHpermeĞİμlμtyH
ŞonsμderμnαHμsotγermĞlWμso−luxHŞondμtμonsVH2022TH 0

41 †eŞentHldvĞnŞesHμnHquelHlddμtμvesHĞndH’γeμrH‘prĞyHnγĞrĞŞterμstμŞsH−orHoμeselUmĞsedHmlendsVH2022TH
Y_THbZcY 0

40 {’nHpnγĞnŞementH“sμnαH{ĞssμveH’eŞγnμquesVH2023TH[bUYZX 0

39 mĞŞkαroundVH2023THYUY[ 0

38 oynĞmμŞsHo−HtĞnαentUγyperİolμŞHnĞnolμquμdsHŞon−μαuredHİyHstrĞtμ−μedHextendμnαHsur−ĞŞeeHp−−eŞtsHo−H
trĞnspμrĞtμonTH†oİμnHŞondμtμonsHĞndHduĞlHstrĞtμ−μŞĞtμonsVH2022THY[dTHYXa[bZ 0

37
tnvestμαĞtμonHμntoHtγeH‘μzeHoμstrμİutμonHo−HllNltfsuİNαtfZNltfWsuİNαtfzNltfsuİNαtf[NltfWsuİNαtfUH
ZnzHyĞnopĞrtμŞlesHoμspersedHμnHotH–ĞterHĞndHqollowμnαHtγeHtmpĞŞtHo−Hny’sHonHtγeH‘tĞİμlμtyTHseĞtH
’rĞns−erTHĞndHpleŞtrμŞμtyH’rĞns−erHo−HllNltfsuİNαtfZNltfWsuİNαtfzNltfsuİNαtf[NltfWsuİNαtfUHZnzUny’H
syİrμdHyĞno−luμdVH]ZXTHYbZUYdZ

0

36 nγĞpterH[VHyĞno−luμdsHwonαUtermH‘tĞİμlμtyHnγĞllenαesHĞndHruμdelμnesVH2022THbYUY]a 0

35 †γeoloαμŞĞlHİeγĞvμorHo−HdμluteHαrĞpγeneUwĞterHnĞno−luμdsHusμnαHvĞrμousHsur−ĞŞtĞntseHlnH
experμmentĞlHevĞluĞtμonVH2023TH[bXTHYZXdcb 0

34 ’γermoUnonveŞtμveHqlowsHo−HxonoUHĞndHsyİrμdUyĞno−luμdsHzverHsorμzontĞlH“ndulĞtedH‘ur−ĞŞesHμnHĞH
{orousHxedμumVH2023THYZTH_Y]U_[] 0

33
pxperμmentĞlHĞndHnumerμŞĞlHμnvestμαĞtμonHonHγeĞtHtrĞns−erHĞndHpressureHdropHo−H‘μzZHĞndHllZz[H
oμlUİĞsedHnĞno−luμdHŞγĞrĞŞterμstμŞsHtγrouαγHtγeHdμ−−erentHγelμŞĞlHtuİesHunderHŞonstĞntHγeĞtH−luxesVH
2023THYc_THYXcXcZ

0

32 nqoHsμmulĞtμonHĞndHoptμmμzĞtμonHo−HnĞturĞlHŞonveŞtμonHμnHĞHvertμŞĞlHĞnnulusHwμtγHnĞno−luμdsVH2023TH
Yc_THYXcXbd 0

31 oynĞmμŞĞlHnonlμneĞrHmomentsHo−HμnternĞlHγeĞtμnαHμmpĞŞtHonHγydroUmĞαnetμŞH−lowHsuspendedHwμtγH
pureHwĞterUİĞsedHny’SrrĞpγeneSllZz[HĞndH{ĞrĞ−−μnHwĞxS‘ĞndSllbXbZHmμxturesVH 0
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30 ’γreeUdμmensμonĞlHnumerμŞĞlHμnvestμαĞtμonHo−HγyİrμdHnĞno−luμdsHμnHŞγĞμnHmμŞroŞγĞnnelHunderH
eleŞtroγydrodynĞmμŞHĞŞtuĞtorVHYUZc 0

29 pnγĞnŞementHo−H‘ĞlmonellĞHpnterμtμdμsHoeteŞtμonH“sμnαHyĞnopĞrtμŞleUlssμstedH†eĞlU’μmeH
{olymerĞseHnγĞμnH†eĞŞtμonVH2022THYcTHZXa_UZXb_ 0

28 lH†evμewHonHyonUyewtonμĞnHyĞno−luμdHlpplμŞĞtμonsH−orHnonveŞtμonHμnHnĞvμtμesHunderHxĞαnetμŞH
qμeldVH2023THY_TH]Y 0

27 nomputĞtμonĞlHĞnĞlysμsHo−HtγeHİμopγysμŞsHo−HmμxedHŞonveŞtμonHμnHİloodUİĞsedHγyİrμdHnĞnopĞrtμŞleH
underHmoussμnesqHlpproxμmĞtμonHμnHĞHtrĞnsμentHreαμmeVH 0

26 tnsμαγtHμntoH“nsteĞdyH‘epĞrĞtedH‘tĞαnĞtμonH{oμntHqlowHo−HsyİrμdHyĞno−luμdsH‘uİjeŞtedHtoHĞnH
pleŞtroUxĞαnetoγydrodynĞmμŞsH†μαĞH{lĞteVH2023THdTH]a 0

25 ‘ynαĞsHpurμ−μŞĞtμonHİyHmodμ−μedHsolventsHwμtγHnĞnopĞrtμŞlesVH2023THYXYUY[X 0

24 mμoŞonveŞtμonHo−HunsteĞdyHnonγomoαeneousHγyİrμdHnĞno−luμdsHμn−luenŞedHİyHmotμleH
mμŞroorαĞnμsmsVH 0

23 tnteαrĞtedHmμŞroŞγĞnnelHŞoolμnαH−orHdenselyHpĞŞkedHeleŞtronμŞHŞomponentsHusμnαHvĞnĞdμumH
pentĞoxμdeHP”Zz_QUxeroαelHnĞnoplĞteletsUİĞsedHnĞno−luμdsVH 0

22 lnomĞlousHİeγĞvμorHo−HlμquμdHmoleŞulesHneĞrHsolμdHnĞnopĞrtμŞleseHyovelHμnterpretĞtμonHonHtγermĞlH
ŞonduŞtμvμtyHenγĞnŞementHμnHnĞno−luμdsVH2023THa[cTH]b_U]ca 0

21
lHŞompreγensμveHlĞİorĞtoryHmeĞsurementHonHtγeHtγermĞlHŞγĞrĞŞterμstμŞsHo−Hlαâ��nuzâ��tunαstenH
oxμdeWwĞterHnĞno−luμdHμnHmonoTHγyİrμdHĞndHternĞryHŞĞsesHĞndHpresentμnαHĞHnewHŞorrelĞtμonVH2023TH
Y][THYX]acZ

0

20 xeltμnαHγeĞtHtrĞns−erHĞndHtγermĞlHrĞdμĞtμonHe−−eŞtsHonHxsoHtĞnαentHγyperİolμŞHnĞno−luμdH−lowHwμtγH
ŞγemμŞĞlHreĞŞtμonHĞndHĞŞtμvĞtμonHenerαyVH2023THZbTHZ_[UZaY 0

19 yumerμŞĞlHμnvestμαĞtμonHo−HnonUoĞrŞμĞnHnĞno−luμdH−lowHĞŞrossHĞHstretŞγyHelĞstμŞHmedμumHwμtγH
veloŞμtyHĞndHtγermĞlHslμpsVH2023THc[TH[Z[U[][ 0

18 †ĞdμĞtμveHtrĞnsportHo−HxsoHstĞαnĞtμonHpoμntH−lowHo−HŞγemμŞĞllyHreĞŞtμnαHnĞrreĞuHnĞno−luμdHdueHtoH
rĞdμĞllyHstretŞγedHsγeetVH2023THadTHaddUbY] 0

17
pntropyHαenerĞtμonHĞndHmμxedHŞonveŞtμonHμnHĞnHenŞlosureHwμtγH−μveHİĞ−−lesHexposedHtoHĞHunμ−ormH
mĞαnetμŞH−μeldHwμtγHvolumetrμŞHrĞdμĞtμonH−orHtγeHsolĞrHŞolleŞtorsHvμĞHlĞttμŞeHmoltzmĞnnHmetγodVH2023
THY_XTHZc_UZdb

0

16 tntensμ−μedHŞonveŞtμveHenerαyHtĞppμnαHμnHmodμ−μedHtuİesHusμnαHlzĞdμrĞŞγtĞHμndμŞĞHİrewedHzμnŞHoxμdeH
ĞsHpotentμĞlHtγermoU−luμdsVH2023THYcdTHYXcZcb 0

15 ’γeHnγenαUxμnkowyŞzHproİlemH−orHquĞdrĞtμŞHŞonveŞtμveHĞndHrĞdμĞtμveHγeĞtHtrĞns−erHμnHĞHnĞno−luμdH
sĞturĞtedHporousHmedμumeHlHrevμsedHmodelVH2023TH][THYXZcXZ 0

14 lHtwoUpγĞseHsμmulĞtμonH−orHĞnĞlyzμnαHtγeHγydrĞulμŞUtγermĞlHper−ormĞnŞeHo−Hnuâ��–ĞterHnĞno−luμdH
wμtγμnHĞHtuİeHenγĞnŞedHwμtγH–UHĞndHnUsγĞpedHrμİsVH2023TH][THYXZbd] 0

13 yĞno−luμdsUHyĞnoteŞγnoloαyHĞndHqluμdHxeŞγĞnμŞsVH 0
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12 nolloμdĞlH’eŞγnoloαμesH−or´ seĞtHpnerαyH†eŞoveryVH2023TH]dUYX] 0

11 tndμvμduĞlHp−−eŞtHo−H‘pĞtμĞllyH{erμodμŞH”ertμŞĞlH‘ur−ĞŞeH’emperĞturesHĞndHyĞnopĞrtμŞlesHonHyĞturĞlH
nonveŞtμonHμnH–ĞterVH2023THY]_TH 0

10 ”ĞrμĞİleH−luμdHpropertμesHĞnĞlysμsH−orHtγermĞllyHlĞmμnĞtedH[UdμmensμonĞlHmĞαnetoγydrodynĞmμŞH
nonUyewtonμĞnHnĞno−luμdHoverHĞHstretŞγμnαHsγeetVH2023THY[TH 0

9
yonsμmμlĞrHŞonveŞtμonHĞnĞlysμsHo−HsμnαleHĞndHmultμlĞyerHŞĞrİonHnĞnotuİesHİĞsedHnĞno−luμdH−lowH
overHĞHvertμŞĞlHŞoneHμnHĞHŞomplexHporousHmedμĞHsuİjeŞtedHtoHtγermĞlHrĞdμĞtμonsHĞndHŞγemμŞĞlH
reĞŞtμonVH2023TH_bZTHYbX_c[

0

8 yĞnoHenαμneeredHmĞterμĞlsHμnHsolĞrHenerαyHsystemsH−orHŞleĞnHenvμronmentHâ��HlHrevμewVH2023TH 0

7 lHrevμewHonHe−−eŞtsHo−HproŞessHpĞrĞmetersHμnHmμllμnαHŞγĞllenαμnαHmĞterμĞlsHunderHnĞno−luμdUİĞsedH
x}wHŞondμtμonsVH 0

6 yĞno−luμdsH−orHoμreŞtUlİsorptμonH‘olĞrHnolleŞtorsâ��ol‘nseHlH†evμewHonH†eŞentH{roαressHĞndH
qutureH{erspeŞtμvesVH2023THY[THYZ[Z 0

5 zİlμqueHsγoŞkHwĞveHμnHturİulentH−lowVH2023TH 0

4 p−−eŞtsHo−HmμnμmumHquĞntμtyHluİrμŞĞtμonHPx}wQHonHαrμndμnαHproŞessesHusμnαHeŞoU−rμendlyHnĞno−luμdseH
ĞHrevμewVHYU]Z 0

3 ’γermodynĞmμŞHoptμmμsĞtμonHo−HĞHİoosterUejeŞtorHvĞpourHŞompressμonHre−rμαerĞtμonHsystemHusμnαH
solĞrHenerαyHĞndH†Y_ZĞWnuHnĞnoUre−rμαerĞntVH2023THZZdTHYZX__[ 0

2 {roposμnαHempμrμŞĞlHŞorrelĞtμonsHĞndHoptμmμzĞtμonHo−HyuHĞndH‘αenVH2023TH]_THYXZdbX 0

1 seĞtH’rĞns−erHpnγĞnŞementHo−HxsoHyĞturĞlHnonveŞtμonHμnHĞH‘tĞrU‘γĞpedHpnŞlosureTH“sμnαHseĞtedH
mĞ−−leHĞndHx–ny’â��–ĞterHyĞno−luμdVH2023THYYTHYc]d 0
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