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cere Academie Journal 215HnI (mij M.rln. T.chnoklgy Society 01Naval Atchilecls & MNine Engn86fs 01/0412010
Core Magazine 1539-5251 .n.tM.guln. Fawcelte Technical Publications 01101f2003 31/1012Q03
en. Conference Proceedings 14th Inllrn.tlonal Conf.r.nca on POF (PaF 2005) ProCladlnga IGI Group lne. 01/0112005 31/0112005 01/0112005 31/0112005

Collection

Core Book 1 Mono!1aph 9781602670044 30 Wlr.l.a. T.chnology Qulck Guldt Jawin Technologies, Inc. 01/10f2007 31/1012007 01/10/2007 31/10/2007
C". Magazine 0744-7868 ao Micro ZONat (Ziff-Oavis Publishing) 01/01/1985 3010611988

Priorily Magazine 0567-3933 A.M.S. Archlvn of Indu.tritl Ht.tth. Journal Colection (H.W. Wilson) 01101/1950 0110611960
Core AeademicJournai 0149-1423 AAPG Bull.tln Amerlcan Association of Peb'o\eum Geologists 01109/1976

ccœ AcademicJournai 1532-l1813 AATCC Rtvie. American Allsociation of Textile Chemisls & Colorists 01/0112001

Core Pamphlet ABC'. of Nuclear Science: Nuclear Structure Lawrence Berkeley National Laboratory 01/01/2001 31101f2001 01/01/2001 31/01/2001
Core Pamphlel ABC'. of Nuclear Scienet: Radloactlvity Lewrerce Berkeley NaUonai Laboratory 01/01/2O(J1 31/01/2001 01/0112001 31/0112001
C". Pamphlel ABC'. of Nuelear Sei.nee: R•• etlon. Lewrerce Berkeley NaUonai Laboralory 0110112001 3110112001 01/0112001 31/0112001
Priority Trad8 Publication 1051.,\526 Ab.rdeen'. Concr.te Con.truetlon Henl8y-Wood, [ne. 0110211990 01/0312001 01/01/2000 0110112001

Core Traœ PublicaUon 1087·2302 ABQ Corre.pondent ABQ Communications CorpOl"ation 01/0212007 01/0212007
Priori>{ Magazine 0190-2946 Acaderne Amerlean Association of UnivlWsityPtofllssors 01101/1979 0110311983

C". Ac&d8mie Journal 1583-7904 Academic Journal of Manufachlrlng Engineering Academie Association for Manufacllsing Engineering 01/0312011 01/0312011

en. Megazine Accee.Advi.or Advisor Madia lne 01/0112005 31/1212005

C". Magazine 1093-9105 Acc ••• .vBOSQL Advi.or Advlsor Madia lne 0110112003 31/1212004
Cora Tracle Publication 0001·4664 Accountancy Wolters Kluwer UK 0110111965

en. Magazine 0001-4672 Aeeountancy Agi Incisiw Financial Publishing 2610512005 3110312011

Priorily Magazine 0001-4710 Accountant (London). Journal Colection (H.W. Wilson) 0111011939 01110/1939

Cora Tracle Publication 1068-6452 Accountlng Tlchnology Source Media, Inc. 01107/1997 31/0512009
CN. Tracle Publication 1044-5714 Accountlng Tod.y SoorceMedia, lne. 011\l7/2003
cee AcaœmieJoornai 2088-9860 AClh InternaUonal Journal of SclinCi & Tlchnology PPs-Unsyiah 01lt1f2012 01/11/2012
Core AcademlcJournai 1547-3716 ACET Journal of Computer Education & RIIe.reh Association for Computer Educators in Taxas 01101f2013 01/01/2013
Coc. AcademicJournai 0889-325X ACI M.terl.l. Journal American ccrcrete Institute 01101/1987 0110112009 Y Y Y 0110112009
Coc. AcademieJournai 0889-3241 ACt Structur.1 Journal AmlWlcanOcrcrete Institute 01/01/1987 01/0112009 Y Y Y 01/01/2009

C". AcademicJournai 036().()300 ACM Computlng Surveys Association lot Computing Machinery 01101/1971 01/0312004 Y Y Y 01103/1971

C". AcedemicJournai 1550-4832 ACM Journ.1 on Emerglng Technologl •• ln Computlng Systems AssociaUon for CompuUng Machinery 0110112009 01/0112009

Core Academic Journal 1542·n30 ACMQu.uI Association for Computing Machinery 0110512007 01/0512007

C". Conlerenee Proceedings ACM SIGACCESS Conference on Compulal"l & Acc ••• iblllty A8&ociation fOI"Computing Machinery 0110112008 0110112008
Collection

Core AcademicJoo-nai 1549-6325 ACM Tranllction. on Algorithm. Association fOI"Computing Machinllry 01/01/2006 01/01/2006 Y

Core AcademicJournai 1556-4665 ACM Tranllctlons on Aulonomou. & Adaptive Sy.llms Association for Computing Machlnery 01/0612007 01/0612007 Y

cee AcaœmicJournai 1529-3785 ACM Tran.action. on ComputaUon.1 Logic Association for Computing Machinery 0110712004 01/0412006 Y

Co<. AcaœmicJournai 0734-2071 ACM Tran.actions on Computtr Syslam. Association for Computing Machinery 0110211991 01/0612008 Y Y Y 01/01/2003
Core Academie Journal 107~516 ACM Tr.neection. on Computtr-Hun'IIn Inllr.ction (TOCHI) Association for Computing Machinery 01/0312003 01/0412009 Y Y Y 01101f2009

cee Academie Journal 0362"\915 ACM Tr.nllellon. on D.ttb ••• Sy.la"" Associlltion for Computing Machinery 0110311983 01/12/1996 Y Y Y 01/1211996
Co<. AcademicJournai 1539-9087 ACM Tranuellon. on Embedded Computlng Sy.tem. AS8ocielion fOfComputing Machlnef)' 01/0712007 01/0712007 Y

cere AClldemic Journal 073().()301 ACM Tr.nllctlon. on Graphlc. Aeaœietlcn for Compuling Machinery 01101/1991 Y

en. Academie Journal 1094-9224 ACM Tr.nllcllon. on Information & Sy.llm Securlty (TtsSEC) Association for Comptlting Machinery 0110212003 01/0112009 Y Y Y 0110112009
en. Academie Journal 1046-a188 ACM Tr.nllctlon. on Information Sy.tems Association for Computing Machinery 0110611996 01/0112006 Y Y Y 01/01/2003
Core Academie Journal 1533·5399 ACM Tr.nllction. on Inlarnet Technology AssocialionfofComputingMachinllry 0110212006 01/0212006 Y

Core AeadamieJournai 1556-4681 ACM Tr,nllctlone on Knowltdgt Di.coYery trom 0.11 Association for Computing Machinery 0110312007 01/0312007 Y

Coc. AcaœmieJoornai 0098-3500 ACM Tranllction. on 'bthemeUcal Sotbnre AssociaUon for Computing Machinery 0110211977 Y 0110112Q03
Core AcademicJournai 1049-3301 ACM Tranllctlon. on Mod.llng & Compullr Simulation Association for Computing Machlnary 01101/1997 Y

C". Academie Journal 1551-6857 ACM Tranuctlon. on Multirnedl. Computing, Conmunleatlon. & Association for Computing Machinery 01/0212006 01/0212006 Y
Applications

Core Academic Journal 0164-ü925 ACM Trlnllctlon. on Programmlng Languige. & Sy.tema Association for Computing Machinery 01101/1991 0110112009 Y Y Y 01/01/2003
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C",. AcaœmicJoornai 1550-4859 ACMTran •• ction. on Senior Networks AsaocÎation for Compuling Machinel)' 0110212009 01102J2009

Core AcademicJournai 1049-331X ACMTr.nllclions on Software Engin •• rlng & M.thodology A5&ocialionfor Compuling Machinery 01/01/1997 0110412006

Core AcademicJournai 155J.3077 ACM Tr.na.clion. on Storag. A6&ociaUonfor Compuling Machinery 01/06/2007 0110612007

C",. AcaœmicJournai 1559-1131 ACM Tr.ns.ctlon. on th, Web A&Sociationfor Computing Machinel)' 0110512007 01/0512007
cee ConleJil'enceProeeedings ACM/IEEE I"tarn.tionel Conf.r.nc. on HUmln~obot Inllrution As.socÎation for Computing Machinery 01/0112008 01/0112008

Colection

C",. AcademicJOlKna/ 13JS.a243 Acte Electrotechnic. & InfolTlllltic. De Groytlll'Open 01/0812013 01/0812013

Core Academie Journal 0001-5903 Actalnform.tic. Springer Science & Business Media B.V. 01/10/1996 01/1011996 12 Y Y Y OMJ112008

C",. Academie Journal 0962-4929 Acta Numerlca Cambridge University Press 0110112007

c.,. AcademicJOtKnal 1221-5848 Acte Technict N.pocen.is: Civil Engineering & Architecture Universi!a!ea Tehnica din Cluj-Napoca. Fecullalea de 01106/2013 01J0612013

Construe!'

C",. Academie Journal 0882-7516 Actlw & Pa•• lve Electronlc Compon,nt. Hlrdewl Publiahing Corpocation 01/03f2002 0110312002 y Y Y 01/1112002

Core AcademicJournai 1570-8705 Ad Hoc N,twork. ElsltVierScience 01/0112003

C",. AcademicJournai 1059-7123 Ad.pUv, B,h.vior Saga Publications 01107/1996

Core Book / MonolJaph 9780471607915 Ad.ptlw Blind Slgn.1 & IrMgt Proc •• slng John Wilay & Sons, lne. 0110112002 3110112OQ2 01/0112002 3110112002

C",. Book / MonolJaph 9780471492870 AdapUw Fillering & Ch.ngt D.tectlon John Wilay & Sons, lne. 01/0112000 02/0112000 0110112000 02/0112000
Core Book / MonolJaph 9780470848258 Adaptlvt WCDMA John Wilay & Sons, lne. 0110112003 3110112003 0110112003 31/0112003
Core Book / MonolJaph 9780470846896 Adapllw Wi'tl ••• Tran.c.iwtl JohnWiley & Sons,lne. 01/0112002 31/0112002 01/0112002 31/0112002
Core TraœPublication OOO1-.121X Adh•• lv•• Agt Chemlcal Week Aeeccietee 01/01/1967 3110812003

Core Academie JOtKnal 1551-9899 Adhoc & StnllO' Wittl ••• N.tworka Old City Publishing, Inc. 01/1112006 01/1112006
Cor. Academie JOtKnat 2146-586X Adlyam.n Unlvetlity Journ.1 of Scl.net & T.chno~gy 1Adtylmln Acfyamltn University, Institute of Science 1Acfyaman 0110612012 0110612012

Onlversit •• 1Fen Bilimltri Dergisl Universite51Fen BilimlariEnstibJsu

Priority Academie JOtKnal 0223-5439 Admlnlstr.tion Asaociation du Corps Prefectoral at des Hauts 01101/1921 01106/1923
Fonctionnares du Ministere de flnterieur

Priority Magazine Admlnl.trativ. Studie. (Unlv.rslty 01 Mlchlg.n) Journal Colection (H'w. W~n) 03/01/1940 03/01/1940
C",. Book / Monogaph 9780471290995 AOSL, VDSL, & Muttiearrier Modulation John Wil8y& Sons, tne. 01/0112000 31/0112000 0110112000 3110112000

Priority Magazine Adutt Educ.tion & the Ubmy Journal Coleclion (H'w. Witson) 01/0911925 01/01/1930
Core Book / Monogaph 978047162fi923 Adv.nced Digital Sign.1 Proee •• lng & Nol•• Reduction JohnWilay & Sons,lne. 0110112000 0210112000 01/0112000 02/0112000
Core AcademicJoUl'nai 2234-991X Adv.nced Engineering Forum Trans Tech Publceücne, Lld 0110112013 0110112013

C",. AcademicJournai 1474-0346 Advaneed Engine.ring Informatie. Eisavief Science 01/0112002
Cora Tracla Publication 1042-0711 Adv.need lmaglng Cygnus Business Media 0110412007 31/08flOl0

Priority AcademicJournai Adv.ncld Mlnlg.ment Society lor Advancament of Management 02101/1939 01/12/1957
C",. AcademicJournai 0882-7958 Adv.nced M.teri.1I & Proe ••••• ASM International 01/10/1986 01107/1996

Core AcadamicJournai 1662-.1985 Adv.nced M.le,111I R•••• 'ch Trans Tech Publieetions, Lld 01/03f2014 01/03f2014

Core Tracla Publication 1065-{1555 Advaneld P.ck.ging PannWel Corporation 0110412003 31/0112009 0110412003 31/0112009
Cor. Academie Journal 1178-6949 Adv.nc •• & Applie.tion. ln Biology & Chlml.try Dove Madieal Prall Lld 0110512012 0110512012 Y

C",. AcademicJournai 1687-7470 Adv.nc •• ln Artificillinlelligenee (16877470) Hindawi Pubhhing Corporation 0110112008 01/0112008 Y

C",. AcademlcJournai 1687-7594 Advanc •• ln Artifici.1 N.ur.1 Sy.tem. Hindawi Publishing Corporation 0110112008 01/0112008 Y
Core Academie Journal 1687-8027 Advlnc •• ln BlolnfolTlllltlcs Hindawi Publishing Corporation 01/0112008 0110112008 Y
Core AcademicJournai 2161).()589 Advlnc •• ln Blomedicll Engineering Information Engineering Reseech Il\Slitute 0110212012 0110212012 Y
Cor. AcademicJournai 1687~6 Advlne •• ln Civil Engineering Hindawl Publishing Corporation 01/(1112008 0110112008 Y
Cor. Academie JOUl'naI 1019-7168 Advlne •• ln Complltation.1 M.thtmatic. Springer Science & Businell Media B.V. 0110112007 01/0112008 12 Y Y Y 01A:l112008

C",. Academie Journal 097~107 AdVine •• ln Compulltlon.1 Selenc •• & Teehnolcgy Reseeuh India Publications 0110612010 0110612010 Y
Core AcademicJournai 1687-8108 Advlnc •• ln ccnden •• d M.tte, Phy.let Hindawi Publishing Corporation 01/0112008 01/0112008 Y
Core Academic Journal 2090-3359 Advlne •• ln üeelelen Science. Hindawl Publishing Corporation 0110112010 01/0112010 Y
Core Academic Journal 1336-1376 Adv.ne •• ln Electrical & Eleetronlc EngineerIng AcNancas ln EJectricai & Electronic Engineering 01/1212011 01/1212011 Y
Core Academie JOtKnal 0965-9978 Adv.nc •• ln Engin •• ,ing Soflwlr. Elsevier Science 01/0212002 Y

C",. Academie Journal 1687-7101 Adv.nee. ln Fuuy Sy.tems Hindawi Publishing Corporation 01/0112008 01/0112008 Y Y ,

Core Academie JOtKnal 1687-5893 Adv.nc •• ln Human-Compute, Inlerlcllon Hindawl Publishing Corporation 01/0112007 0110112007 Y Y
Core Academie Journal 1975-3700 Adv.nc •• ln Inlormation Sel.nc •• & Servie. Scie ne •• AcNanead Instituta of Convergence Information Tachnology 01/1112011 01/1112011 Y Y

Cora Academie JOUl'naI 2300-2565 Advlnc •• ln M.nuf.cturing Scienet & Ttchnology De GfUY!efOpen 0110812013 01/0812013

Cor. Academie Journal 1730-2439 Advlne •• ln M.teri.la Science De Groy!ef Open 0110812013 01/0812013

C",. Academie Journal 1687-8434 Advlne •• ln M.t.ri,la Scie ne. & Engln.erlng Hindawi Publishing Corporation 01/0112008 0110112008

C",. AcademicJournai 2160-0643 Advlnc •• ln M.thematic,1 & Computatlonll Method. Information Engineering Rasearch Institute 0110112013 01/0112013
Core Academic Journal 1687-9120 Advlne., ln Math.matic.1 Phyl le. Hindawi Publishing Corporation 01/0112008 01/0112008

Core Academie Journal 1930-5346 Advlnc.e ln Mlth.matie. of Communlc.Uone American Institute of Mathematic81Sc~llCeS 01103f2012 0110312012

C",. Academie Journal 2160-0619 Adv.nc •• ln Mechlnicel Engine.ring (21~111) Information Engineering Rese8'ch InstibJta 01/0112013 01/0112013

Cor. Academie Journal 1687-8132 Adv.nc., ln Mach.nic,1 Enginl.rlng (Hlnd.wi Publl.hing Corporation) Hindawl Publishing Corporation 01/0112008 31/1212014 0110112008 31/1212014

Core AcademicJournai 1687-8132 Adv.nc •• ln Mach.nic.1 Englnl.rlng (Slge Publication. Inc.) Saga Publications 01/0112015

C",. AcadamieJOtKnal 1687-5680 Adv.nee. ln Muttimedia Hindawi Publishing Corporation 0110112007 0110112007 Y Y Y 01/0112007

Core AcademicJwnal 1687-7276 Adv.nc •• ln Nontin •• t Optics Hindawi Publishing Corpocation 0110112008 31/0112009 01/0112008 3110112009

C",. AcademicJournai 1687-9147 Adv.nc •• ln Oper.tion. R•••• reh Hindawi Publishing Corporation 0110112008 01/0112008

C",. AcademicJournai 1687-6393 Adv.nc •• ln OpUe.1 Technologies Hindawi Publishing Corporation 01/0112008 0110112008

Core AcademicJournai 1687-563X Advlnc •• ln OptoElectronic. Hindawl Publishing Corporation 0110112008 0110112008 Y Y Y 01llJ112008

Co", AcadamicJournai 209().181X Advlne •• ln Power Electronlc. Hindawl Publiehing Corporation 0110112009 0110112009
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C"'. M8(»AZine Inltrn.tWorld UK Pentcn Publishing 01/0412004 30/0412004 01/0412004 30/0412004

C"'. M81J&Zine 2156-843X Interntt@Schools Information Tode}' tne. 01/0112011 01/0112011
Cote Magazine 109&.9969 Intarn.tWelk United Business Media 01/09/1997 08/0112002
Core Magazine 107g.{)373 Intern.Iwo,. BoochM Communications lrc. 01107/1996 31/03/1997

C"'. Book 1 MonolTaph 9780471975144 Internltworking LAN, & WANI John Wiltty & Sons, lne. 01/01/1998 02/01/1998 01101/1998 02/01/1998

C"'. Magazine 1546-3087 Intr.n.ta Infonnalion Today loc. 01/0112004

C"'. Book 1 Monol1aph 9788479088736 Introducclon 1 l, Progr.maçion Orl.nt.d. IObj.tOI Digitalia,lne. 01/0112006 31/01/20{)6 01101f2006 31/0112006
Cote Book 1 Monol1&Ph 9788479085735 Introducclon .1. Progr.macion, AJgoribnot '1 CIC++ Digitalia, inc. 0110112000 31f0112000 0110112000 31/0112000
Core Book / Mono{Taph 9788479087630 Introducclon .1. T.ori. d. 1. Computabllld.d Digitalia,lne. 01/0112003 31/0112003 01/01/20{)3 31/0112003
00<. Book / Mono{Taph 9788479088101 Introducclon. 1•• B•••• d. O.to. Acc ••• 2003 Digitalla,lne. 01/0112004 3110112004 0110112004 31/0112004
00<. Book 1 Monol1aph 9788479087661 Introducclon • 1•• Op.r.clon •• d. S.p.r.cion. Ciiculo Por Etap •• d. Digitalia,lne. 01/01/20{)3 31/01/20{)3 01/01/20{)3 31/0112003

Equllibrio

C"'. Book / Mono(Taph 9788479087128 Introduccion .1 •• Op.r.cion •• d. S.p.r.clon. Contacto Continuo Digitalla,lnc. 01/0112004 31/0112004 01/0112004 3110112004

00<. Book 1 Mono(Taph 9788479084356 Introduccion. TCPIIP. Si.Iem •• d. Tran.porte d. O.tot Digitalia,lne. 01101/1998 31101/1998 01101/1998 31/01/1998
00<. Book 1 Mono{Taph 9788479085759 Introducclon a Word 2000 Digitalia,lne. 01/0112000 31/0112000 01/O112O{)O 31/0112000

C"'. Book 1 Mono(Taph 9780471491873 Introduction to IP & ATMO•• ign & p.rformlnct John WileV& Sons, II"(:. 01/0112000 02/0112000 0110112000 02/0112000
Core Book 1 Mono(Taph 9780471406341 Introduction to Optical Wav.guid. An.ty.i. John Wiley & Sene, lne. 01/0112001 02/0112001 01/0112001 02/0112001

C"'. AcademicJournai 0266-5611 Iny.r •• Probltm. IQP Pubiiahing 01/0412003

Core Academie Journal 19JO.a337 Inv.r •• Problem. & Imlging Ameriean Inatitute of Mathematical Science. 0110312012 0110312012

Prioritv Report Inv•• tigatlonal R.port. United Stat ••. Burllu of Fi.h.,i •• Book Colection (H.W. Wilson) 01101/1931 01101/1939

PriO<ny Magazine Inv•• lmant Banking Journal Colection (H.W. Wilson) 01/0411931 01101/1945

Pri«ny Magazine Iowa Stat. Collag. Bull.tin Journal Colection (H.W. Wilson) 01/01/1916 02101/1941

Priofitv Magazine Iowa State Coll.g •. Enginllrlng Eltp.rlm.nt Station. Bulletin Journal Colection (H.W. Wilson) 01101/1924 01/01/1945
Priofity Magazine Iowa Studi •• ln Bu.in"'IUniv.r.ity of Iowa. Burllu of BUlln ••• , Journal Coleclion (H.W. Wilson) 01/01/1930 02/01/1937

Economic R•••• rch)

PriO<ny Magazine Iowa Unlv.r.ity Studi.s ln Engln •• ring Bull.tln Journal Colection (H.W. Wilson) 01101/1926 0110111947

Pri«ny Magazine Iowa Univ.r.ity Studies in N.tur.1 Hi.tory Journal Colection (H.W. Wilson) 01/01/1921 02/01/1940
Prioritv Magazine Iowa Unly.r.ity Studi.s ln Social Sci.nces Journal Colection (H.W. Wilson) 01101/1927 02101/1939

Core Book / Mono(Taph 9780471486978 IPfor 3G John WileV& Sons, lrc. 0110112002 02/0112002 0110112002 02/0112002

C". Book / Mono{Taph 9780470844175 IPOv.r WOU John WileV& Sons.lroc. 0110112002 31/0112002 0110112002 31/0112002

C"'. Magazine 2167-5325 iPro O.v.lop.r Penton Publishing 0110512012 0"")5/2012

C"'. Book / Mono{Taph 9781602670051 lM O.ploym.nt Guid. Jawin Technologies, Inc. 01/0912008 30/0912008 0110912008 30/09120{)8

C". Conference Procaedings 1891-9863 IRIS: S.I.cted P.par. of th.lnformaüon Sy.t.m. R•••• rch S.minar in Akademika Publishing 01/08/2009 0110812009

Collection Sc.ndin.yl.

PriO<ny Treœ Publceüon 0021·1559 Iron' Sit.1 Engineer A&soclation for Iron & Steel Technologv 02/01/1948 01111/1996

C". Magazine 0897-4365 Iron Ag. ElXomoney Inatitution8llnyeôtor PLC 0311011983 30/0911993
Priority Magazine 0021·1508 Iron Ag. (N.w York, N.Y.). Journal Colection (H.W. Wilson) 02/01/1913 06/1V1982

Prioritv Treœ Publication 0747-6329 Iron Ag. U.talt Produc.r American Metal MMkat LLC 02101/1984 01/11/1987
Priorily Magazine Iron Trad. R.yi.w Journal Collection (H'w. Wilson) 02/01/1913 26/0611930

PriO<ny AcademicJournai 0301-9233 Ironmlking , Ste.lmtking Ma/'le'f PubHshing 01~1I1974 07/01/1982

PriO<ny Magazine 0096<l810 1•• Journal. Journal Colection (H.W. Wilson) 01/01/1958 01/1V1966

Co" Academie Journal 0019-{)S78 ISA Tr.nsaction. EisevierScience 0410111967

Core AcademicJOUfnai 2042·5678 ISChann.1 iSChannel 01/0912011 01/0912011 Y Y

Core Book 1 Monol7aph 9780471979050 ISDN Expl.in.d John Wi\ey & Sons.lroc. 0110111998 0210111998 0110111998 02/01/1998 Y

C". Academie Journal 2008-2045 IS.Cur. Iranien Society of Cryptology 0110112009 01/0112009 Y Y

C"'. Magazine 1536-755X IS.rl •• NEWS Penton Pub~shjng 01/0412004 3110812006 01/0412004 3110812006 Y

C"'. Magazine 147!h9128 iS.ri •• NEWS UK UBM Infonnalion Ud. 01/0212005 31/0812008 0110212005 31/08/2006 Y ,

Priofity AcademicJournai 0021·1753 ISIS: Journal of th. Hillory of Scl.nc. in Socl.ty University of Chicago Press 0110311946 01/0311946

C"'. AcademicJournai 209G-7443 ISRN Artlficl.llnteilig.nc. Hindawi Publiahing Corporation 01/0112012 0110112012

Core Academie Journal 2090-7494 ISRH C.remlc. Hindawi PubUshing Corporation 01J01flO12 01/0112012
00<. Academie JOlKnal 209(}.861X ISRN Ch.mlc.1 Enginllring Hindawi Publi.hing Corporation 01/0212013 0110212013

00<. Academie Journal 209O-a636 ISRH ChrolNltogr.phy Hindawi Publishing Corporation 0110212013 01/0212013

C"'. Academie Journal 2090-4355 ISRN COlmluniutions , N.hNorking Hindawl Publishing Corporation 01/0112011 0110112011

Core Academie Journal 2090-8903 ISRN Corro.ion Hindawi Publishing Corporation 01101flO12 01/0112012

Core Academie Journal 209Q..8679 ISRN EI.ctronic. Hindawi Publiahing Corporation 0110212013 0110212013

C"'. AcademicJOtKnal 2090-8946 ISRN Gtoph'l'ic. Hindawi Publishing Corporation 0110112012 0110112012

00<. AcademicJOO'nai 209O-a717 ISRN M.bllurgy HindawÎ Publishing Corporation 01/0112012 01/0112012

Co" AcademicJOtKnal 2090-7907 ISRN Moltcular Biology Hindawi Publishing Corporation 0110112012 0110112012

Core AcademicJournal 2090-0064 ISRN N.not.chnoklg'l Hlndawl Publishing Corporation 0110112011 01/0112011

Core AcademicJourn81 209Q..5041 ISRN Slgn.1 Proc ••• lng Hindawi Publishing Corporation 0110112011 01/0112011

C"'. AcademicJOtKnal 209O-a776 ISRN Sp.cboscopy Hindawi Publishing Corporetion 0110112012 01/0112012

C"'. AcademicJournai 1547-5840 I•• u•• ln Informing Sci.nc. 'Informttlon T.chnolog'l Informing Science 0110112004 01/01/20{)4

C"'. AcademicJOtKnal 074&-5492 I•• u•• ln Scl.nc. & T.chnolog'l University of Tex. at Calas 0110711990 01/0911990 Y Y Y 01107f2005

C"'. Trade Publication 1557-2145 IT Archtltct United Businesa Media 0110912005 31/03/2006

C"'. Magazine 152Q..9202 ITProl ••• lonal IEEE Computer Society 01101/1999 0110912010

Cafe Magazine 1462-396X ITW •• k Incilive Financlal Publishing 30105IlOO5 31/0812008 3010512005 31/0812008
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C",. AcademlcJolKnal 0162-8178 lTE Journ.1 Inslitulaof Tral\ôpoftalion Engineers 0110611978 01/0911998 01/0112012 Y Y
Co<. Academie Journal 1746-5702 fTNOW Odord University Press 01/0312005 0110312005 12 Y Y
Core Academie Journal 0974-6544 JUP Journ.1 of Computation.1 M.th,matlel IUP Publications 01/1212009 31/0312012 01/1212009 31/0312012 Y Y
cere Academie Journal 0973-9904 IUP Journ.1 of Computer Sei.net. IUP Publicetions 0110812009 0110812009 Y Y
C",. Acad8mic Journal 0973-2896 IUP Journ.1 01 Information T.chnology IUP Publications 01/0812009 0110812009 Y Y
C",. AcademicJournai 0974-6536 IUP Journ.1 of M.ch.nie.1 Engin •• rin" IUP Publications 01/1112009 0111112009 Y Y
Oore AcademicJournal 0973-2268 IUP Journ.1 of Sciencl & TlchnolollY IUP Publicelions 01/0812009 3111212011 0110812009 31/1212011 Y Y
Core Academie Journal 0972•• 896 IUP Journ.1 of System. M.n.vemtnt IUP Publications 0110812009 29/0212012 0110812009 29/0212012 Y Y
core Magazine 13454846 J@p.nlnc. Jepan lne Communications, K.K. 01111/1999 31/0712009 01/11/1999 31/0712009 Y
C",. Academie Journal 1638-5705 J30A EOP Sciences 0110112011 0110112011 Y Y
C",. Magazine 0894-<l63Q JAPCA Ai' & Waste Management A6SOCiation 0110211985 0111211989

C",. AcademicJournai 1547.Q083 JeT Co.ting,Tech American Costings Association 01/0112004 0111112011 01/0112004 01/1112011
Core Academie Journlll 1945-9645 JeT R•••• Teh Springer Science & Business Maaa B.V. 0110112004 01/0912008 01/0112004 01/0912008 Y Y Y 01101f200B J1/lonoas
Priority Magazine 0095-8751 JIl Propulsion. Journal Colection (H.W. Wilson) 01/01/1958 0111211958

-'Y Academie Journal 0021-3667 JGE: Th. Journ.1 01 Gen'T.I Education Penn6y~ani8 State Univllfsity Press 01.101/1973 01107/1982

-'Y Magazine JOM (1'74) Journal Colection{H.W. Wilson) 01/12/1974 0111011981
cœe Academie Journal 1047-4838 JOM: The Journ.1 of Th. Min.r •••• U.ta" & •••• terlaJ. Society (TMS) SpringtM' Science & Busineaa Ma(h B.V. 01/1211975 0110112004 12 Y Y Y 01iU112OO8

Priority Academie Journal 0099-1333 Journal of Academic Librarianlhip El&ellitlf Science 01/07/1977 0110311983

Priorily AcademicJournal 0021-8448 Journal of Accountancy American lneûfute of Certited Public Accounlanl& 01101/1913 01/1211957

Core Acedemie Journal 155!Hl281 Journal of Active & Pa •• ive Electronlc Dllllc •• Old City Publishing, lne. 0111012007 01/1012007
Core Academie Journal 0021-8502 Journal of Alro.ol Science Pergamon Pre66 - An Imprint of ElselJier Scerce 0110312002

Core AcademicJournal 0893-1321 Journal of Aerolpace Engineering AmMican Sociely of Cillii Engineers 0110111991 0110111995 30/0312014
Ptiorily AClldemicJournal 0021-8561 Journal of Agricultura' & Food Chemlltry AmMicen Chemical Society 0110111958 28/0612006
Core Aceœmlc Journal 0021-8669 JournalofAlrcr.ft Amt!fic8ll Institute of Aeronaulics & Aslronauticl 01101/1967

Core Academie Journal 0196-6774 Journal of A~orlthl1\l Ac&demic Press 0110112002

C",. Academie Journal 1748-3018 Journal of A~orlthms & Computational Technoicgy Mutti-Scl&nca Publishing Co lId 01/1112009 01l11f2009 Y Y Y 01/1112009

cere AcademicJournai 1876-1364 Journal of Ambient Intelligence & Smart Environmtnts lOS Pre66 0110812010 0110812010 12
Priorily Academic Journal 1060-3271 Journal of AOAC International AOAC International 01/1112008 01/1112008
Priority Academie Journal 0021-8863 Journal of Applied Behevioral Science Sage Publications 01/09/1969 01112/1982

Core Academie Journal 1065-8483 Journal of Applied Biomtchanice Human Kinalics Publishers, lne. 01/02/1993 Y OMl5l2006

Priority Academie Journal 0375-9210 Journal of Applied Chemiltry & Biolechnok)gy John Wiley & Sons 01101/1971 0211111976

Priority Magazine 0021-8871 Journal of Applled Chemiltry. Journal Colection (H.W. Wilson) 01/0111951 01/1211970
Cora Academie Journal 2066-4273 Journal of Applied Computer Scl.nce & Mathematlet Journal of Applied Computer Science & Mathemalics 0110712010 0110712010

C",. AcademicJoornai 2230-4398 Journal of Applied Computing & Information Technology Computing & Information Technology Reeeech & 0110112011 0110112011 Y Y 01,\)112011
Ec1Ication New Zealand (CITRENZ)

C",. AcademicJournai 0021-891X Journal of Applied Electrochamlstry Springet Science & Business Mada B.V. 01/01/1983 01/01/1997 12 Y Y Y 0110112008

C",. AcademicJournal 2247-3769 Journal of Applied Engin •• ring Scienc •• Unillersity of Oradea, Faculty of Constructions & 0110112013 0110112013

Architecture

C",. AcademicJourna/ 1735-3572 Journal of Applied Auid Mtchanici Regional Information CentM for Science & Technology 01/(\112008 01/0112008 Y Y Y 01/0112008

C",. AcademicJourna/ 1559-1948 Journal of Applied Functional Analysll Eudoxus Press, LLC 01/0112006 0110112006

C",. AcademicJournal 2160-0953 Journal of Applied Leaming Technology Society for Applied LeMning Techoology 0110812011 0110812011

Core AcademicJourn8li 1570-8683 Journal of Applied logic ElselilMScience 01/0112003
Core AcademicJournei 0021-8936 Journal of Applied Mechanic. Amlttic8l1 Society of Mechanical Engineera 0110311958

Core Academie Journal 0894-8763 Journal of Applied Met.eorology AmMican Meteorologie81 Society 01102/1967 3111212005 01107/1996 3111212005 Y Y 01107/1996 31/1212005
cere Academie Journal 1558-8424 Journal of Applied Mtt.eorology & Climatok)gy American Meteorologiea/ Society 0110112006 01/0112006 Y Y , Y 0110112006

Core Academic Journal 1166-3081 Journal of Applled Non~la •• lcal Logice Tayior & Francis Ud 0110612011 y

Core Aceœmc Journal 0021-8979 Journal of AppUed Phy.ici American Insliluteof Physics 01101/1940 01/01/1985 12 Y Y Y 0110112003

Priorily AcademicJournai 0021-9010 Journal of Applied Psychology American Psychological Association 01/0611929 01112/1982

Cote AcademicJwnal 1939-8565 Journel of Applled Scienct & EnglnHrlng Ttchnoicgy Rccheete- Inslitute of Technology 0110912011 3111212011 0110912011 3111212011

00<. Academie JOlKnal 0855-2215 Journal of Applied Science & Technology Journal of Applied Science & Technolcgy (JASn 0110112012 0110112012

Cere AcademieJOlKnal 1076-D431 Journal 01 Architectural Engin •• ring American Society of Civil Engineers 01/0111995 01101/1995 30/0312014 Y Y Y 01/03/2008
Core AcademicJournai 1076-9757 Journel of Artificiallntelligence R•• t.,ch AMI 0110112004

Core AcademicJournai 1737-9334 Journal of Artiliclallntelligtnce: Thtory & Application HyperSciences Publisher 0110212010 3110712010 0110212010 31/0712010

C",. AcademicJoufnal 0739-0572 Journel of ADno.ph.rie & Oc •• nlc Technology American Meleoroogical Society 01/01/1997 01101/1997 Y Y Y 01101/1997

C",. AcademicJOlKnaI 0168-7433 Journal of Automated R••• onlng Springer Science & Business Media a.v. 0110112007

00<. AcademicJwn8li 1064-2315 Journel 01 Automation & Inlormltion Scltnc •• Begell House lneorporaled 0110112002 3010912005

Priority AcademicJournai 0021-9258 Journal 01 Sioicglcai Chemistry Amt!fican Society fOf 8iochemislry & Moleculer BioloW 1810312005 11/0812008

C",. AcademicJournai 0148-0731 Journal of Blomechanical Engln •• ring Amlttican Society of Mechanical Engill88f's 01102/1983

C"" AcademlcJournal 1532-0464 Journal DI Blomedical'nlormatice Academie Press 01/0112002
Priority AcademicJourna/ 0021-9304 Journal 01 Biomedical Materlala R•••• rch John Wiley & Sons, lrc. 0110112001 15/1212007

C",. AcademicJournai 1549-3296 Journal 01 Biomedical M.teriall R•••• rch, Part A John Wiley & Sons, lne. 0110612003 3110312004

Core Academic Journal 1552-4973 Journal of Biomedical M.tarial. R•••• rch, Part B: Applltd 8iomaUirial. John Wiley &Sonl, lne. 15/0412003 30/0412004
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Co<. Academie JOurM 2251·7200 Journ.1 of Biomedical Ph)"lici & Engln •• ,ln; Shiraz University of Medical Sciences, School of Meuieine, 01/11f2012 01/1112012 Y Y
Depefment of Medical Physics

Core Academie Journal 1084-0702 Journ.1 of Brldg, Engln",ln" AmericM Society of CivilEngineers 0110211996 0110211996 3<)/0312014 y

Cor. Academie Journal 0883-8151 Journ.1 of Bro.dc.st.ing & Eltcuonlc M_dl. Broadcasl Education Association 0110111985 01/01/1985 Y Y Y 0110112003

Cor. AcademicJourn81 1940-1493 Journ.1 of Building p.rformance Simul.tlon Tay\of & Francis Ltd 01/0212008 Y 0110212008

_'" Academie Journal 0021-9398 Journ.1 of Busin ••• Universily of Chicago Press 01101/1928 01/1011957 Y
Prior'" Academie Journal 0740-9168 Journal of Busint •• oftht Univer.lty 01 Chicago UniversityofChieago Press 01107/1931 01/1011947 Y
Core Ac&demicJournal 0021-1l517 Journal 01 C.taly.is Academ le Press 01/01/1991 Y
Priority Academie Journal 0021-9533 Journal of Ctll Sei. net CompanyofBiologislslld. 15/0412006 15/0412006 Y
Core Academie Journal 1879-9523 Journal 01 Ch.ln-computeri •• tion UnÎVefsileitUtrecht 01/0112011 01101flOll Y
Cor. Academie Journal 0021-9568 Journal 01 Charnieal & Engin •• ring O.ta Americen Chemieal Society 01101/19n y

Priority Academie Journal 0021-9584 Journal of Charnieal Education AmMieen Chemical Society 01/1211929 01/11/1957 Y
Core Academic Journal 009;'2338 Journ.1 of ChemieallnlorlMtion & Computer Seltne •• American Chemical Society 01/04f2003 3<)/1112004 y

Core Academic Journal 1549-9596 Journal of CharnleallnlorlMtion & Mod.Ung AmlllfieenChemical Society 01/0112007 Y
Priority Academie Journal 0021-9606 Journal of Charnieal Phyties AmlllficanInslilule of Physics 01101/1941 04110/1957 Y
cere Academie Journal 0268-2575 Journal of Chemieal T.ehnokJgy & Bloteehnology John Wiley & Sons, lne. 0110111991 Y
Priority Academie Journal 0021-9630 Journal of Child P.yehology & P.yehl.try & Allied Olsclplinll Wiley-B!ackwel! 0111211968 0110411983 Y
Core Academic Journal 1671-8224 Journ.1 of Chongqing Univtr.ity Chongqing Dexue 0110312007 Y
Core Academic Journal 0218-1266 Journal of Circuits, Sy.tems & Computlrs World SclenliflCPublishing Company 01/0211999 0110211999 12 Y
Core Academie Journal 0733-3021 Journ.1 of Climate & Appli.d M.teorology AmlIIficanMeteorologicel Society 01101/1983 31/1211987 y

_'" Ac&demieJournal 0021-9762 Journ.1 of Clinie.1 P.yehology John Wiley & Sons, lne. 01101/1949 01/0411961 Y

Cor. Academie Journal 074S-{J208 Journll of CUltel R•••• reh Allen Prass Publishiflg Services Inc. 0110311994 0110112001 Y Y Y 01103/1994

Core Academic Journal 0361-8n3 Journ.1 of Co.tings T.ehnology Springer Science & Business Mecia B.V. 01/01/1983 31/1212003 y

Core AcademicJournai 1547-0091 Journ.1 of Co.tings T.ehnology & R•••• reh Springer Science & Business Mecia B.V. 01/0312007 01/0312007 12 Y Y Y 0110312007

Priority AcademicJournai 1935-3804 Journ.1 of Co.tings T.ehnology & R•••• reh. Journal eolection (H.W. Wilson) 01103J2007 01/0712011 01103f2007 01/11flOl0 y

Core Academie Joumal 0698-929X Journ.1 of Cognitive N.uro.ei.nee MITPress 01/0711996 Y OMll12003

Core Academie Journal 0887-381X Journs! of Cold Regions Engineering American Society of CivilEngineers 0110311991 01101/1995 3<)/0312014 Y
Priority Academie Journal 0021-9797 Journ.1 01Colloid & Intertlee Science Academie Press 01101/1966 01/11/1966 Y
Priority Academie Journal 0095-8522 Journ.1 of Collold Sei.nee Academie Press 0110211958 01/12/1965 Y
Cor. AcademicJoUfnai 1382-6905 Journll of Combinatori.1 Optimlzltion Springer Science & Business Media 8.V. 01/0112007 y

Cor. Academie Journal 0097-3165 Journal of Comblnatori.1 Theory - Seri •• A Academie Press 0110112002 Y

_'" Magazine Journal of Combu.tion To.ieology Journal Coleclion (H.W. Wilson) 01/0211977 01/0511982
Priority Academie Journal 0021-9916 Journal of COrM1unie.tion Wiley-Blackweil 0110911961 01/1211983

Cere Academie Journal 2093-9671 Journal of COrM1unieations & Information Selene •• AcNanced Institute of Convergence Information Technology 01/1112011 01/1112011

Core Academic Journal 1845-6421 Journal of Convnunieation. Software" Sy.t.m. CroatiM Communications & Infonnalion Society 01/0312010 01/0312010 Y

cœe Academie Journal 1064-2269 Journal of Convnunieation. Teehnoklgy & Eleetronle. Springer Science & Business Media B.V. 01101flOl1 0110112011 12 Y

Cor. Academic Journal 2051-1310 Journal of Comple. Networks Odord Univerlity Press 01/0112013 01/0112013 12 Y
Core Academic Journal 088!X164X Journ.1 of Compl •• ity Academic Press 01/0112002 Y

Core Academic Journal 0021-9983 Journ.1 of Composite Materl.l. Sage: Publicetions 01/01/1991 Y
Core Academie Journal 1090-0268 Journ.1 of Compo.ite. for Con.truetion AmlIIficanSociety of CivilEngineers 011Q211997 0110211997 30103J2014 Y Y Y 01101/2003

Cor. AcademieJOlfnai 0377-0427 Journ.1 01Computational & Appl1ed Msth.matle. Elsevier Science 01/0112002 Y

Cora AcademieJOlfnai 1586-2070 Journ.1 of Computational "Applied M.eh.nle. Institute of Malhamatics, University of Miskolc 01101flO13 0110112013 Y

Core Academie Journal 1061~600 Journ.1 of Computational & Graphlcal Statl.lie. Taylor & Francis Ltd 01/01/1994 0110912012 18 Y Y 0110112003

Core AcademioJournai 0218-396X Journal of Computational Acou.tiCi World Scientifio Publishing Company 0110311999 01/03/1999 12 Y Y

Cor. AcademicJournai 1521-1398 Journal 0' Computational An.ty.l. "Appl1eation. Euooltus Press, llC 01/0412003 01101/2006 Y Y
Co<. AcademicJournai 2158-2491 Journal of Computltional Oynamlc. American Institute of Mathematical Sciences 01103f2012 01/0312012 Y Y

Cor. AcademicJournai 0973-385X Journ.1 of Computetionallnt.lIIg.nce ln Biolnformatie. Re&eS"ChIndia Pubiica~ol\S 0110112008 01/0112008 Y Y ,

Cor. AcademicJournai 0254-9409 Journ.1 of Computational M.thematlca Global Science Press 0110311999 01103/1999 Y Y

Core AcademicJournai 1472-7978 Journal of Computational Method. ln Selene •• & Engineering lOS Press 0110112005 01/0112005 12 Y Y

Cor. Academie Journal 0022-0000 Journal of Comput.r & Sy.tem Seiene" Academic Press 0110112002 y

Cor. AcademicJournai 1064-2307 Journll of Computer" Sy.tems Seitneulntern.tlonal Springer Science & Business Media B.V. 0110112012 01/0112012 12 Y

Cor. Academie JournaJ 0266-4909 Journal of Comput.r A•• i.ted learnlng W~-Bleckwen 0110311998 0110311998 12 Y Y Y 0110112003

Cor. Academie Journal 0687-4417 Journal of Comput.r Inlotn'lltion Syttem. International Association for Computer Informalion Systems 0110712000 01/0712000 Y Y 0110112003

Cor. AcademicJournai 2090-7141 Journal 01 Computer N.tworks & Communication. Hindawi Publishing Corporation 0110112011 01/0112011

Cor. Academie Journal Journal of Computer Ruoure. 'hnagament Computer Mel!l&urementGroup 0110912002 3110112003

Cor. AcademicJoUfnai 1844-0043 Journal of Comput.r Scie ne. & Control Systems Journal 01Computer Science & Control Systems 01/1012009 01/1012009

Cor. Academie JournaJ 1000-9000 Journal of Computer Science & Tachnology (10009000) Springer Science & BusÎness Media B.V. 0110112007

C",. AcademicJourNli 1666<;046 Journal of Computer Science & Teehnology (JCS&T) Journal of Computer Science & Technology 01/1012008 01/10/2008 Y Y Y 01/1012008

Cor. Academic Journal 0926-227X Journal of Computer S.eurity lOS Press 0110311996 01/0311996 9 y y y 0110112003

Cora AcademicJournai 1687-7381 Journ.1 of Computer Systems, N.tworb, & Communleationa Hindawi Pubiiahing Corporation 01101flO08 31/1212010 0110112008 31/1212010 Y Y y

cere AcademicJournai 0928-1045 Journ.1 01Comput.r-Aid.d M.terlals Ollign SprÎnQllfScience & Business Macia B.V. 01101/2004 31/1212007 Y
.

01101flO08 3Ml112008

cere AcademicJournai 0920-654X Journ.1 01Computer-Aided Moleeular Oulgn SprÎnger Science & Business Macilt B.V. 01/0112003 01101/2003 12 Y Y Y 0110112008

Core AcademioJournal 0731-9258 Journal 01 Computer. ln Mathematiet & Sel.net Ttachlng Aa&ociationfor the Advancement of Computing ln 0110412003 Y 0110712005

Education

Core AcademicJournai 1530-9827 Journal of Computing & Inlormation Seienel ln Engln •• rlng AmMicM Society of Mechltnicel Engineers 01/01flO07
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Pliotity MtI~ine Wlr.I ••• Agl JOlnlai Coleclion (H.W. Wilson) 02101/1920 01107/1925

Core M8~ine 1681-1399 Wir,luIA,i, Questex Media Group 0110912001 31f0112011 01/0912001 31/0112011
Core AC8oomicJournai 1530-8669 Wlttl ••• Communiution. & Mobile Computing John Wiley & Sons, lne. 0110112001 0110112001 12 Y Y Y 01AJ112008
C",. Book 1 MonolTeph 9780471316510 Wlttl ••• D,ta H.ndbook John Wi\ey & Sons. lne. 01/01/1999 02101/1999 01rol/1999 0210111999
C",. Book 1 Mooo{Taph 97804708<19<191 Wlttl ••• O.lI Technologie. John Wiley & Sons, lne. 0110112003 3110112003 01/0112003 31/0112003
C",. TraœPublicalion 107&-4240 Wlttl ••• O.,ign & Olwlopment A!Nanlage Businesa Media 0110811999 0110811999

Pnority Ma;azine Witt' ••• Engin •• r Journal Coleclion (H.W. Wilson) 01/01/1936 01/12/1956
Priority Magazine Wlr.I ••• Engln •• r & Exp.rlmental Wlr.I ••• JOUI'naiColeclion (H.W. Wilson) 0110911931 01/12/1935

C",. Book J Mono{1aph 9780471498469 Wlr., ••• Loe.1 Loop. John Wiley & Sons, lne. 0110112001 31/0112001 01/0112001 31101noD1

C",. Book / Mono{1aph 9780470845295 Wir.I ••• N.tworks John Wiley & Sons. lne. 01/0112003 31/0112003 011011lOO3 31/0112003
C",. AcademicJourn81 1022<)038 Wir.I ••• N.tworks (10220031) Springer Science & Bueiress Media B.V. 0110112001 0110112001 12 Y Y Y 01/0112008
Core AcademicJournai 0929-ô212 Wir.I ••• p.r.on.1 Convnunic.tlon. Springer Science & Business Mecia B.V. 0110112007 01101flO08 12 Y Y Y 0110112008
Core Trade Publication 1099-9248 Wir.I ••• R.v1.w Penlon Media, lnc. 0110111998 JO/1112005 01101/1998 30/1112005
COf. Magazine 1089-5566 Wlr.I ••• Sy.t.ms D'lign Penton Publishing 01/09/1999 31i03/2005

C",. Trade Publication 108~473 Wir.I ••• W•• k AcNantage Business Media 09108J1999 09108J1999-., Magazine 0043-S062 Wir.I ••• World. JOtI'nai Colection (H.W. Wilson) 0110111958 0110911983-., MalJ&Zine 004J-ô526 Wllcon.in Libr.ry Bulletin Wisconsin Oeplwimenl of Public Il\Slruction, Division lor 0110211919 0110511924
Ubnries, Technology & Community Leerning

Core Book / Mono{1aph 9781602670082 WLAN Qulek Guide Jawin Technologies, lne. 01/1012007 31/1012007 01/1012007 31/1012007
COf. Trade Publication 0043-7662 Wood & Wood Produetl VMCa Publishing Corporation 01101/1983 30/0412013 01101/1996 30/0412013
Cor. Academie Journal 174lHJ272 Woad M.terlal Seiene. & Engln •• ring TaykIf & Francis ltd 01/0112006 Y 01101noD8

C",. Magazine 2327-7823 Woad Produetl VlIIlCePublishing Corporation 0110512013 0110512013
Priorily Academie Journal 0730-8884 Work & Oecup.tlonl Sege Publications 01/08/2007 01/0812007
Core Trade Publication 1529-5062 World Bro.de •• t Engin •• ring Penton Media, Inc. 01/0212000 31/1212001 0110212000 31/1212001

Co" Trade Publication 1050-012X World Bro.de •• t News Pen Ion Media, Inc. 01/03/1999 31/0112000 01/03/1999 31/0112000
Core AcademieJOtI'nai 2221'{)741 World 01 Computer Sci.ne. & InlarmlUon T.ehnology Journ.1 MauzConti 0110712012 0110712012
Core Treœ Publication 0043-8790 WorldOII EtI'OfTIoneyInstilulionallnvestor PLC 01/12/1947 01108J1993 0.9 Y 01/0711973
Core Academic Journal 0172-2190 World p.t.nt Inlormltion Pergamon Prese - An Imprint of Elsevier Science 01/0112002
Priorily Trade Publication 1054-8537 WorldTr.d. BNPMedia 01/08/1939 01/08/1939
Core Trede Publication 1064-,'1429 WorIdW •• te. Penlon Media, lnc. 01/0211992 2810211999 01/01/1997 28/02/1999
C",. AcademicJournei 1386-145X WorIdWld.W.b Sprînger Science & Business Macia S.V. 0110112007-., Magazine Warld.M.rk.tI Journal Coleetion (H.W. Witson) 02/08J1920 01/0511924
Core Trade Publication Worldwid. D.lab •••• Worldwide Videotex 01107/1999 01107/1999

C"'. AcademicJournei 1587·7632 X-Rey. Optle. & In.trum.nlatlon Hindawi Publishing Corporation 0110112008 0110112008

Core Magazine 1088-<l070 Vthoollntern.tUft ZiffOavil,lne. 01/1212000 3110812002 0111212000 31/0812002
C",. Academie JOIKnal 0354-(1243 Vugo.lev Journ.1 of Op.r.tlon. R"Nreh SellJ'ade University, Faculty of Organizationel Scieocas 01/1212012 01/1212012

C",. AcademieJOIKnaI 0044-2267 ZAMM- Journ.1 of Appli.d M.th.matle. & M.ch.nICl' Z.itlehritl tûr John Wiley & Sons, lne. 01101/1998 01101/1998 12 Y Y Y 01/0112008
Ang.w.ndte M.th.lNtik und MKh.nik

Priorily Magazine Z.illehrift tur Angew.ndte Ch.ml. Journal Collection (H.W. Wilson) 06/01/1927 30/0411932
Cora Academie Journal 0044-2275 Zelbehrift tûr Anglw.ndte M.th.mltJk und Phy.lk (ZAMP) Springer Science & Business Mecia S.V. 01ll112007
Core Magazine 1535-9891 Zitf D.vi. Sm.ert Busine •• ZiffDevis,lne. 01/0512001 30/0612002 0110512001 30/06/2002
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ABSTRACT 
The rheology of isothermal flow of Carboxymethylcellulose (CMC) solution at 0.5 % mass concentration and 

loaded with spherical alginate particles was modeled and analysed.  A carrier fluid flow model of solid-liquid 

pseudoplastic Non-Newtonian suspension in a horizontal pipe governed by constitutive power law of Ostwald 

Wan der Waal was found not applicable to the range of experimental shearing rates of the flow regime of CMC-

alginate suspension.  Therefore, a new model based on the effect of dynamic viscosity on concentration of the 

spherical particles in Newtonian flow regimes in relation to Brownian activated motion and hydrodynamics was 

developed to account for zero shear viscosity and resolve other physical limitations.  Upon validation, the 

dynamic viscosity model fitted the experimental data of the shearing rates. 

 

1.  INTRODUCTION 

 Convenient foods, such as milky dess-

erts, sauces, yoghourts, etc., have complex rh-

eological properties and exhibit non-Newtoni-

an flow, as the fluids are loaded with particula-

te matter, which modify the hydrodynamics 

and thermal efficiency of the carrier fluid fl-

ow.  To evaluate the time-temperature depend-

ent properties, physico-chemical transformati-

ons, and heating and cooling conditions of sus-

pension of multi-phases for different flow reg-

imes require modeling of the rheology. 

 The mechanisms of mass transfer bet-

ween the loaded fluid and vessel wall and bet-

ween the liquid and particles were analysed by 

mathematical modeling.  The factors influenci-

ng transportation of loaded liquids and transfer 

of heat in the suspensions are the nature, conc-

entration and hydraulic diameter of particles, 

fluid-particle density, flow regime, and rheolo-

gical characteristics of the fluid carriers [1].  

Since the flow characteristics of non-Newtoni-

an fluids loaded with hard spheres in a tube are 

complex, many studies have been conducted to 

clarify the phenomena. 

 The four main regimes of suspension 

flow are symmetrical flow, asymmetric flow, 

circulating bed and stationary bed flows which 

are functions of the average velocity of the su-

spension and limiting velocity of the particles 

[2, 3].  In estimating the normal stresses in 

suspension flows, the tensor of straight flow 

gave expressions for the normal stress arising  

from the particle pressure [4]. 

 In non-isotropic flow of suspensions, 

the differences in normal stress did not affect 

only curvilinear flows, but also linear flows, 

where the effects are manifested by migration 

rates and concentration profiles of Poiseuille 

flow [5].  The turbulent wall-bounded flows 

(i.e., boundary layer, pipe and channel flows) 

present additional measurement challenges rel-

ative to free shear turbulent flows [6].  The ph-

ysical presence of the wall, limitations and str-

ess imposed on applying sensor techniques cr-

eate some of the challenges [7]. 

 The mass transfer at moderate Reynol-

ds and Peclet numbers from ensembles of Ne-

wtonian fluids with spheres indicated that the 

effect of viscosity on the local and average Sh-

erwood number was less significant for small 

values of Peclet number for all values of disp-

ersed phase concentration [7]. As the value of 

viscosity increased, the average Sherwood nu-

mber decreased for droplet concentration and 

Reynolds number.  In experimental studies of 

particle-wall collisions in viscoelastic fluids, 

spheres were released into a tank filled with 

polyethylene oxide (PEO) mixed with water at 

varying concentrations up to 1.5 %, and the in-

crease of coefficient of restitution with Stokes 

number was smaller for higher Deborah numb-

er. Also higher rebound occurred for high PEO 

concentration at the same Stokes number [8]. 

 The hydrodynamics of fluids loaded 

with particles are governed by transport laws 
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and heating of the mixture.  The dynamic visc-

osity (η) of the carrier fluid depends on Peclet 

hydrodynamic number, particle volume fracti-

on (ϕ), Deborah number and viscosity of the 

suspension fluid (ηo) [8]. 

 In this paper, the limitations of hydro-

dynamics of small hard mono-dispersed sphe-

res in carboxy-methylcellulose (CMC) suspen-

sions of pseudoplastic non-Newtonian dipha-

sic flow regimes in a horizontal tube governed 

by Ostwald Wan der Waal power law were an-

alysed.  The model was not completely applic-

able in the range of the shearing rates expect-

ed.  Therefore, a new model based on dynamic 

viscosity (η) in relation to parameters of Brow-

nian motion and hydrodynamics of CMC-algi-

nate suspension (particle volume fraction, she-

ar rates and characteristic time of particle disp-

lacement) was developed and validated. 

 

2.  RHEOLOGY OF CMC SOLUTION  

 The CMC (CH2COONa) cellulosique 

ether solution was obtained in the form of sod-

ium salt by reaction of monochloracetate of 

sodium with sodicocellulose. 

 The effects of concentration and temp-

erature on rheology of CMC solutions were in-

vestigated, and deterioration by thermo-mech-

anical effects was observed, as the solutions 

became damaged at temperatures ≥ 65°C [9].  

 

 
Fig. 1. Evolution of apparent dynamic viscosity as 

function of velocity gradient and temperature 

(illustrating degradation of the CMC concentrated 

solution at 0.5 % at temperature ≥ 65 °C) 

 Figure 1 illustrates the evolution of 

CMC dynamic viscosity as a function of temp-

erature.  From 20 ° C to 60 ° C, the behavior 

was governed by the same constitutive law, 

but at temperatures ≥ 65 ° C, the evolution ob-

eyed a different law.  The change was attribu-

ted to degradation linked to temperature incre-

ase; whereby, heating above 65 °C degraded 

the rheological properties. Therefore, the CMC 

solution remained stable up to 60 °C, beyond 

which there was structural deterioration. 

 

3.  RHEOLOGICAL BEHAVIOUR OF 

CMC-ALGINATE SUSPENSIONS 

 Smaller particles in comparison with 

bigger particles would behave as rolling balls, 

while the bigger particles ensured more intera-

ctions that influenced pressure drop in the sus-

pensions. For first approximation, if the algin-

ate size was bigger than CMC molecular size, 

i.e. 4.4 mm  5.0293 x 10
-8

 m, the CMC was 

considered as a homogeneous fluid. 

 The alginate solid phases were hard 

spheres of 4.4 mm average diameter produced 

by the method reported by Fagla et. al. [10]. 

 The CMC-alginate suspension was co-

nsidered as non-Newtonian of pseudoplastic 

characteristics, with density ρ = 888.25 kg/m
3
, 

specific heat Cp = 4.18 kJ/(kg K) and thermal 

conductivity λ = 0.6 W m
-1

 K
-1

 at 20 °C; which 

were identical to the values for water (at preci-

sion of 1 - 3 %) [11 - 13].  The fluid was a col-

loidal suspension of very fine particles, transp-

arent and facilitated the use of Laser Doppler 

Anemometry.  Copper sulphate was used as a 

preservative. 

 

3.1. Quemada Effective Viscosity 

 For suspensions with large sized parti-

cles in isothermal flow where the carrier fluids 

were non-Newtonian with viscosity variation, 

the effective viscosity of the suspension (ηeff) 

was deduced by Quemada for hard spheres at 

constant flow rate of 2.49 m/s [12].  In analysi-

ng non-Newtonian suspensions of hard spheres 

as continuous medium, ηeff was expressed as a 

function of the suspension viscosity (ηo) and 

volume fraction of particles (ϕ) [13, 14], 

       ( -
 

  
)

- 

        (1) 

where maximum volume fraction ϕp = 0.64 

and ϕ/ϕp is maximum stacking fraction. 
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 Another calculation of ηeff was based 

on generalized Reynolds number where the vi-

scosity was modified by correction factor to 

the Quemada model, and the suspensions were 

considered as effective media leading to unex-

pected shift at 5 % volume fraction.  The obse-

rvation implied that the suspensions with hard 

spherical particles behaved as binomial suspe-

nsions with particles of two different sizes. 

 The flow of heavily loaded spherical 

particles of 4.4 mm diameter in mono dispers-

ed suspensions of 1.0, 5.0 and 7.0 % volume 

fractions (0 % as control) of alginate particle 

in CMC had also been characterized by the fri-

ction coefficient, based on Reynolds number 

and viscosity of the carrier fluid [12]. 

 

3.2. Pseudoplastic Flow Model 

 The pseudoplastic non-Newtonian flu-

id behavior is governed by the power law, 

    ̇           (2) 

where τ is shear stress, K is consistency index, 

n is structural index and γ˙ is shear stress; app-

licable in the range 0.1 < γ˙ < 30 s
-1

.  The pse-

udoplastic behaviour could be attributed to 

modification of the CMC molecular structure 

under the action of strong shearing, as illustra-

ted by the two plots shown in Fig. 2.  The exp-

erimental data in Fig. 3 was also correlated by 

exponential fit to K and n as, 

       -            (3) 

        -            (4) 

where for 0.5 % concentrated CMC K = 

2.4273e
-0.028T 

and n = 0.4895e
0.0041T

. 

 Depending on preparation of CMC, 

the laws of variation K(T) and n(T) could be 

different, and new relations have to be establi-

shed for each new sample by new rheograms 

to account for evolution of the product.   

 By analyzing the pressure drop of mo- 

nophasic CMC in a laminar isothermal flow, 

the relationship between the coefficient of fric-

tion (Cf) and generalized Reynold number 

(Reg) was given by the Poiseuille formula,  

   
  

   
 [12]. 

 To overcome the pseudoplastic non-

Newtonian characteristics, a new rheology 

model was developed to account for the Newt-

onian character of CMC-alginate suspension, 

and to reduce shearing with applicability to a 

wider range of laboratory shearing rates. 

 
Fig. 2. Rheograms of 0.5 % CMC solution at temp-

erature of 20 °C. 

 

 
Fig.3. Consistency index K and structure index n of 

the CMC at different temperatures  

 

4.  MODELLING RHEOLOGY OF CMC-

ALGINATE SUSPENSION 

4.1. Dynamic Viscosity-Newtonian Flow 

 To overcome some of the limitations 

of pseudoplastic flow model, the influence of 

the particles on pressure drop for CMC-algina-

te suspension flow was investigated and the 

dynamic viscosity (η) relation established was,  

  
  

  (   ̇ )
            (5) 



11 

 

Fagla et. al., Journal of Applied Science and Technology, Vol. 18, Nos. 1 & 2, 2013, pp. 8 - 13    

 

where ηo is suspension fluid viscosity, γ˙p is 

shear rate at conduit wall and tc is characteris-

tic time of particle displacement.  At 20 °C, 

and zero shear rate, ηo = 0.3149 Pa s, tc = 

0.032 s, hence 

  
      

  (      ̇ )
            (6) 

 Equations (5 and 6) represented rheo-

logical behavior of CMC-alginate suspension, 

where γ˙c = 1/tc is critical shear rate. The mod-

el provided good fit to the experimental data 

as shown in Fig. 4. 

 

 
Fig. 4. Values of CMC viscosity obtained by the 

dynamic viscosity and experiments at 20 °C. 

 

4.2. Brownian Motion and Hydrodynamics 

 At low rate of shearing, the thermal 

motions of the fluid molecules were dominant 

and the suspension fluid viscosity followed th-

ermal activation process expressed as,  

         -
  

 
          (7) 

where A is fluid constant, k is Boltzmann 

constant, T is absolute temperature, and E is 

associated energy term,  

 a6E           (8) 

with a as radius of alginate spherical particles 

 At the critical shear stress, τc = ηoγ˙c, = 

ηo/tc and high shearing rate, the hydrodynamic 

streamlined interactions dominated the flow.  

The critical shear stress was a balance between 

Brownian thermal energy and hydrodynamic 

energy, and was proportional to k/a
3
.  If tc was 

proportional to ηa
3
/(kT), then [9], 

     
   

 

  
        (9) 

where B is constant related to CMC.  The Pec-

let number (Pe) was given by the relation Pe = 

ηγ˙a
3
/(kT) with Pe = σ/τc,, τc = kT/a

3
, γ˙c= 

kT/ηa
3
, and σ is applied stress; such that the 

time duration for Brownian motion was  

    
     

  
      (10) 

 Therefore, the general relationship for 

the dynamic viscosity from Brownian thermal 

motions and hydrodynamic interactions was 

given as [9], 

      (-
  

 
) (

 

  (   ̇ )
 )     (11) 

where constant p = 0.5.  The dynamic viscosi-

ty model eqn. (12) was analyzed using the par-

ameters A= 0.1808, a = 5.0293 x 10
-8

 m, ηo = 

0.3149Pa s at 20 °C; hence η = 0.2227 Pa s. 

 The dynamic viscosity model was val-

idated by determining the zero shear viscosity 

of two preparations of CMC at 0.0 % (control) 

and 0.5.0 % concentration.  Evolution of the 

zero shear viscosity decreased with temperatu-

re as shown in Fig. 5 [15]. The stress increased 

with temperature in accordance with the Newt-

onian flow model for which the rheograms 

(Fig. 5) showed that Ostwald law could not be 

applicable for the entire range of shearing vel-

ocity gradient. 

 

 
Fig. 5. Evolution of zero shear viscosity as a functi-

on of temperature of 0.5 % CMC determined by 

Ostward power law and dynamic viscosity-Newt-

onian model. 

Z
er

o
 s

h
ea

r v
is

co
si

ty
 (

P
a.

s)
 

Te

T

Viscosity calculated 

(developed model)  

Viscosity calculated  
(Ostwald model) 

Temperature °C 



12 

 

Fagla et. al., Journal of Applied Science and Technology, Vol. 18, Nos. 1 & 2, 2013, pp. 8 - 13    

 

 
Fig. 6. Evolution of dynamic viscosity as a function 

of Peclet number (illustrating thermal agitation of 

particles and hydrodynamic interactions). 

 

 The change of ηo from thermal motion 

until intervention of hydrodynamics at η∞ is 

shown in Fig. 6.  At Peclet number Pe = 1, the 

slope k/a
2
 was proportional to the ratio σ/τc 

[9]. 

 

4.  RESULTS 

4.1. Pseudoplastic Flow 

 The model equation of pseudoplastic 

rheological behavior of CMC suspension was 

given by a dynamic viscosity function of the 

form, 

  
      

  (   ̇ )
           (6) 

where γ˙p is rate of shearing at wall, tc = 1/γ˙c

 

 

is characteristic time of displacement of suspe-

nded particle motion and 0 = 0.3149 Pa s. 

 In Fig. 7, the plot of coefficient of fric-

tion of monophasic isothermal CMC was sup-

erimposed on the data of the suspension at 1 % 

and the two curves were slightly offset from 

the main curve due to warming-up by viscous 

dissipation of the carrier fluid.  The plots for 5 

% and 7 % particle suspension deviated from 

the main curve; with the difference for 7 % be-

ing greater than 5 % carrier fluids.  The prese-

nce of the particles in the mixture was the 

basis of the observed differences in Fig. 7. 

 

4.2. Newtonian Flow 
 The model equation developed (based 

on effect dynamic viscosity on concentration 

of suspended particles) was of the from, 

      (-
  

 
) (

 

  (   ̇ )
 )      (11) 

and accounted for Newtonian character of 

CMC and reduced shearing. 

 
Fig. 7. Coefficient of friction of suspension at diff-

ferent volume fractions as function of effective ge-

neralized Reynolds number compared with Quema-

da model. 

 

5.  DISCUSSION 

 The rheogram obtained for the CMC 

showed that the model of Ostwald could not 

be validated for the whole range of shearing 

velocity gradient, suggesting CMC was a com-

plex Newtonian fluid, where the flow could 

not be governed by pseudo-plastic power law. 

 The rheophysical analysis of the fluid 

indicated orientation of the molecules in the 

direction of the shearing, for the fluid dynamic 

viscosity in the whole range of the shearing 

rate (from zero up to the highest shearing rate).  

At low shearing rate, the thermal agitations of 

the fluid molecules were dominant and could 

be represented by pseudoplastic model with 

suspension fluid viscosity of ηo = 0.3149 Pa s. 

 

6.  CONCLUSIONS 

 A new model representing the dynam-

ic viscosity-Newtonian behaviour of the CMC- 

alginate suspension has been developed to ov-

ercome the limitations imposed by pseudo-

plastic flow power law.  The power law model 

accounted for pseudoplastic behavior with te-

mperature dependence, but was only valid for 

limited range of the shearing rates imposed, 

and also could not account for the effects of 

concentration of the alginate particles.  

 The dynamic viscosity model develop- 

  





0

Predominant  

thermal agitation 

Predominant average 

Hydrodynamic 
interactions   

c

Pe



 1

Dynamic viscosity Pa.s) 

Peclet number (Pe) 

  
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ed for CMC rheological behavior considered 

the concentration of alginate particles and cov-

ered the entire range of shearing rates imposed 

and also incorporated Brownian thermal acti-

vation and hydrodynamics.  The model gave 

values of dynamic viscosity of the suspensions 

at zero shearing and ambient temperature com-

parable with the experimental data over the 

measured shearing rates. 
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