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Photo of thelast epistolary episode in the library of Astan Quds RazaviNo. 229.

Compilationsinthefield of mathematics

e Muftah al-Hassab or the treatise of vaultand vaz [3]
e Medieval Treatise

e Chordand pocketdiary

e Invention of decimal fractions (decimal). Although Kashaniis not the first
to use these fractions, itis undoubtedly owed him the prevalence of these
fractions.

e Classification of first to fourth equations and numerical solution of fourth
order equationsand higher.

e Calculatethe number of pips. Kashaniin Al-Saliht al-Maqiyat (p. 28) calcu-
lated the Pinumber with a precision unsurpassed by 150 years.

e Invention of the current method of finding the root of narbitrary number.
The Kashanimethodis essentially the same method that wasinvented hun-
dredsofyearslater by Paulo Roffini (Italian mathematician, 1822-1765) and
William George Harner (English mathematician, 1867-1786).

¢ The invention of the current method of finding the root (root of the sec-
ond), whichis simplifiedin principle, is the method of finding the root of n.

¢ Writingthe mostimportantbook about the account. The Book of Muftah
al-Hasan Kashaniisthe mostimportantand most detailed work on practical
mathematicsand calculusinthelslamic period.

e Calculateapocket (sinus) adegree. Inthe chapters of the chord and pock-
et, Kashani gained some degree for the pocket (Zsin 1), which if we divide it
by 60, thenityields up to 17 decimal places with a real value of one degree
sinus.

His childhood and youth were just along with the peak of Timur’s brutal
raidson Iran. Nevertheless, Jamshid never neglected learningin the same
circumstances.

Kashaniisstillin Kashan, at least after creating the valuable book “Tabligh
al-Muftah”, the 7th Shaban 824 Lunar, according to August 7, 1421.

Introducing an
Iranian Scientist
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Ghiyath al-Din Jamshid Kashani

Biography

Jamshid, nicknamed Giya-al-Din, a medical student of Kashani
Massoud, Al-Kashi was one of the best mathematiciansin the his-
tory of Iran. He was born in 1380, in Kashan, in central Iran. This re-
gion was controlled by Tamerlane, better known as Timur.
Ghiyatal-DinJamshid Kashani, the most prominentcullingand the last out-
standing mathematician of the Islamic period, is one of the greatest divers
of Iranian history .He completed four basic steps to complete and correct
the old methods and invented new and simpler methods for them. Infact,
Kashani must be inventor of the current methods of performing the four
main operations of the account (especially multiplication and division). His
precious book, Muftah al-Hassab, is a textbook about pre-math mathemat-
icsand considers it to be the prevalence of the abundance and diversity of
materialand psychological content that culminatesinallthe works of maths
ofthe Middle Ages

The first scientific activity of Kashani, which is known from its exact date, is
the observation of Khossof in 12th Dhihya, 808th Lunar, onJune 2, 1406 in
Kashan. Ghiath al-Din wrote his first scientificwork in the same cityand on
the 21stdayofRamadan 809th Lunarinaccordance withMarch 1, 1407, two
yearsafterthedeath of Timurandthe suppression of his sedition. Fouryears
later,at813 Lunar, he wasstillin Kashan, and wrote a brief essay on cosmol-
ogyin Persian.In 816 Lunar, he wrote hisimportant astronomical book, Zij
Khaghani, to Fars,and presentedto Allah Bey, son of Shahrokh and Timur’s
grandson, who was in Samarkand.Kashani hoped that with the support of
Allah Bey, he would be able to continue his scientific research with ease.

Compilationsinthefield of astronomy
¢ Salm al-Sama or Resale Kamaliyeh

e Briefinthe science of the board

e ZijKhagani Fei Complex Alzij El Hilkhani

e Describe observation devices

* Nazhat Alhaddah

e Ziyatal-Tesayalat
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(Algoritmide Numero Indorum)

work of 70 geographersto create the map of the then «kknown world». When his work was
copied and transferred to Europe through Latin translations, it had a profound impact on
theadvancement of basicmathematicsin Europe. He also wrote on mechanical devices like
theastrolabe and sundial.

Algebra
Kitab al-mukhtarfihisabal-jabr wa-lI-mugabala “The Compendious Book on Calculation by
Completionand Balancing” isa mathematical book written approximately 830 CE.

Arithmetic
Khwarizmi’s second major work was on the subject of arithmetic, which survivedina Latin
translation but was lostin the original Arabic.

Geography

Khwarizmi’s third major work is his Kitab surat al-Ard «Book on the appearance of the
Earth». Itisarevised and completed version of Ptolemy’s Geography, consisting of a list of
2402 coordinates of citiesand other geographical features followingageneralintroduction.

Astronomy

Khwarizmi’s Zij al-sindhind (astronomical tables) is a work consisting of approximately 37
chapterson calendrical and astronomical calculations and 116 tables with calendrical,
astronomicaland astrological data, as wellasatable of sine values. Thisis one of many Arabic
zijesbased onthe Indian astronomical methods known as the sindhind.

Jewish calendar

Khwarizmiwrote several other works including a treatise on the Hebrew calendar. It
describesthe-19yearintercalation cycle, the rulesfor determiningon what day of the week
the first day of the month Tishri shall fall; calculates the interval between the Jewish era
(creation of Adam) and the Seleucid era; and gives rules for determiningthe meanlongitude
ofthe sunandthe moon using the Jewish calendar. Similar materialis foundin the works of
Biruniand Maimonides.

G ‘ 32" KharazmiInternational Award
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Muhammad ibn Musa Khwarizmi
236-166 AH

Muhammad ibn Musa Khwarizmi was a Persian Muslim mathematician, astronomer,
astrologer and geographer. He was born in Persia of that time and died around 850.
Historians have differentinterpretations on his life and the origin of his name Khwarizmi.
Khwarizmiwasscholarin House of Wisdomin Baghdad. His task was the translation of Greek
scientificmanuscripts. Healso studied and wrote many books and treatises. His Algebra was
thefirst book on the systematic solution of linear and quadratic equations. Consequently
Khwarizmiisto be consideredto be the fatherofalgebra. His contributionsnotonly made a
greatimpacton mathematics, butonlanguageaswell. Theword algebrais derived fromal-
abr, one of the two operations used to solve quadratic equations, as described in his book.
The words algorism and algorithm stem from algoritmi, the Latinization of hisname.

Contributions

His major contributions to mathematics, astronomy, astrology, geographyand cartography
provided foundations for later and even more widespread innovation in algebra,
trigonometry,and his other areas of interest. His systematicand logicalapproach tosolving
linearand quadraticequations gave shapetothediscipline of algebra, a word thatis derived
from the name of his book on the subject. «The Compendious Book on Calculation by
Completionand Balancing». The book was first translated into Latin in the twelfth century.
His book on the Calculation with Hindu Numerals, was principally responsible for the
diffusion of the Indian system of numerationin the Middle-East and then Europe. This book
alsotranslatedinto Latinin the twelfth century, as Algoritmide numero Indorum. Fromthe
name oftheauthor, renderedin Latin asalgoritmi, originated the term algorithm. Khwarizmi
systematized and corrected Ptolemy’s datain geographyasregardsto Africaand the Middle
east. Another major book was his Kitab surat al-ard («The Image of the Earth»; translated
asGeography).Healsoassistedin the construction of aworld map for the caliph al-Ma’'mun
and participated in a project to determine the circumference of the Earth, supervising the



Mr. FRANCIS GURRY

The World Intellectual Property Organization (WIPO) is very proud of its long
standing partnership with the Iranian Research Organization for Science
and Technology (IROST), and to have had the honor of involvement with the
prestigious Khwarizmi International Award (KIA) almost since its founding
in 1987. It was at the third session that the Organization first offered its
sponsorship,intheform ofagold medalanda certificate tothefirst Laureatein
theinnovation category.

In 1987, the Khwarizmi Award was open only to Iranian nationals. But from
the fifth session onwards, it moved towards an international orientation. By
the sixth session, the award enjoyed the participation of national and regional
research works from ten countries. In 1994, the seventh session saw the
Khwarizmi Award enjoy the participation of new countries from Africaand Asia.
Thus, the Khwarizmi Award became an international contest, and countries
fromalloverthe world wereinvited to participate: the Khwarizmilnternational
Award wasborn.

This s fitting, because the contributions of the scholar Muhammad ibn Musa
al Khwarizmi, after whom the award is named, to mathematics, geography,
astronomy, and cartography amongother things, have had atrulyinternational
resonance.

Living and working some twelve hundred years ago, Al-Khwarizmi established
thefoundations ofalgebraand trigonometry. One of his principal achievements
in algebra was his demonstration of how to solve quadratic equations by
completingthe square. His work On Calculation with Hindu Numerals, writtenin
about820A.D., wasresponsiblefor spreading the Hindu-Arabicnumeral system
throughoutthe Middle Eastand Europe. His book On Calculation by Completion
and Balancing, translated into Latin by Robert of Chesterin 1145, was used until
the sixteenth century as the principal mathematical text-book of European
universities. Another majorwork was Kitab suratal-ard (translated to English as
Geography), based onthe Geography of Ptolemy but with numerous revisions
andimprovements with respect to the Mediterranean, Asia, and Africa.
ThelIslamicRepublicof Iran remains at the forefront of globalinnovation today,
andisavalued memberofthe WIPO family. Since ratifying the WIPO Convention
in 2001, the country has acceded to many of the key international treaties on
intellectual property, furtherintegrating the vast scientificand cultural wealth
ofthe nationintotheincreasingly global landscape of creative endeavorin the
21st Century. Asamember of the Patent Cooperation Treaty (PCT) since 2013,
in particular, the Islamic Republic of Iran has greatly enhanced its own and the
world’s treasury ofinnovation.

Iwish good fortune to all the participantsin the 2019 edition of the Khwarizmi
International Award (KIA), and recall that even if not all those who enter the
competition may gain awards, all shall win nonetheless, for there isno more
noble pursuit than to take partin efforts to extend forward the boundaries of
scientificand culturalinnovation and hence the progress of every citizen, in
every country, worldwide.

Director General

of WIPO
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Director General
Islamic
Educational,
Scientific

and Cultural

Organization

& ‘ 32" Kharazmi International Award

Khwarizmi: A symbol of scientific creativity in Islamic civilization
Atthe outset of myaddresstothis conference, itismy pleasure tocongratulate
the organizers for considering big achievements of young scholars and
researchersinthe commemoration of Muhammadibn Masa Khwarizmi, one
ofthegreatestscholarsin mathematics, astronomyand geography worldwide.
Abu Abdullah Muhammad ibn Musa Khwarizmi is a symbol of scientific
creativity and knowledge excellence in Islamic civilization, and an eminent
figureinthe history of science who gained prominencein the second and third
centuries A.H. (8thand9th centuries A.D.) in the fields of scientificinventions
andinnovation.
Khwarizmi specialized in mathematics, calculus, astronomy and geography,
excelled in these fields and gained prominence in authorship in their
differentbranches. He thusbecame areliable authority thereinand hasbeen
acknowledged worldwide throughout the ages for his scientific contributions
and pioneering achievements.
Thiswasanimportantaspect of the life of KhwarizmiasaMuslimscientist who
tookgreat prideinthelanguage ofthe Holy Quran, in which he wrote his books,
and outshone the scientists of his time and even his successors.
Al-Fihrist (The Index) by Ibn an-Nadim (a great bibliographical work) features
ashort biography of Khwarizmiand a list of his books. This is no exception as
allencyclopediasinall languages of the world talk about Khwarizmi who was
afoundingfather of science and innovation and played a key role in laying the
bases of the disciplinesin which he specialized.
Weare not presenting this brief glimpse into Khwarizmi’s life asa way of taking
pride in the scientific renaissance the Islamic civilization witnessed during
his time. Rather, thereisa noble purpose behind that, which is encouraging
researchers, especially young people in the Islamic world, to benefit from
the remarkable scientific legacy of Khwarizmi, look up to him when facing
challengesinscientificfields, and consider himasamentorand guiding figure
to motivate themto excelin science and innovation. In this connection, we
hope that the Khwarizmi International Award holdingits 32nd edition this
year, which is organized by the Iranian Research Organization for Science
and Technology (IROST), under the supervision of the Ministry of Sciences,
ResearchandTechnology, Government of the Islamic RepublicofIran, and with
the support of ISESCO, can be a strong motivation forthe emergence ofanew
generation of well-versed and strong-willed researchers to reach the highest
degrees of excellence in the scientificrace toadvancement.
Before concluding, | would like to take this opportunity to reiterate ISESCO’s
gratitude to The Ministry of Science, Research and Technology, the IROST, all
the other organizersand authorities and last but not least, all the scholars for
their valuable efforts in enhancing others’ living standards and | hope this
Award achievesits predetermined goals.
Wassalamu Alaikum Warahmaluallah Wa Barakatuh



DR.S.M.JUNAID ZAIDI

On behalf of the Commission on Science and Technology for Sustainable Development
inthe South (COMSATS), | am pleased to congratulate the laureates of 32" Khwarizmi
International Award (KIA). COMSATS pays gratitude toits Centre of Excellence, the Iranian
Research Organization for Science and Technology (IROST) for organizing this prestigious
Award everyyearwhich recognizes overall excellence inthe realm of science, technology
andinnovation. COMSATS feels privileged to be a part of this event, since the year 2000
by sponsoring 1%tand 2" prizes, and believes in encouraging and motivating such valued
contributors, in order toinduce a culture of science and technology throughout the
developing countries.

COMSATS is privileged to have the honorable President of Republic of Ghana, H. E. Nana
Addo Dankwa Akufo-Addo, as itsincumbent Chairperson, who is also the Co-Chair of
United Nations Secretary-General’s Sustainable Development Goals (SDGs) Advocates.
COMSATS is making considerable efforts to help implement the UN Sustainable
Development Goals through its work in the member states with support of the Centre
of Excellence.

COMSATS promotes knowledge sharing, education and training in S&T via various
programs and activities in its member states, which, inter alia, include organization
of scientific capacity-building events; providing opportunities for scholarships and
fellowships, short-term trainings, expert exchange and laboratory resource sharing;
and International Thematic Research Groups (ITRGs). COMSATS Centre on Climate and
Sustainability (CCCS) and various other new initiatives are in the pipeline for the benefit
of Member Countries.

The Islamic Republic of Iranis a founding member of COMSATS and has been playing
asignificantrolein achieving the organization’s objectives to facilitate science-led
sustainable progressin developing countries. Iran has made considerable advancesin
scienceandtechnologyduringtherecentyears, especiallyinaerospace, nano-technology,
medicalscience, stem cell, etc. Through active participationin the activities of COMSATS,
Iran canalsofacilitate other developing countriesinachieving sustainable development.

IROST is one of the most active Centre of Excellence. COMSATS, in collaboration with
IROST, has been organizing various capacity building programs in Iran, with the aim of
buildingindigenous capacity of the local scientists and institutions. IROST isalso the Lead
Centre of COMSATS' International Thematic Research Group on ‘Renewable Energy’.

COMSATS will continue to give its full support to IROST and would continue to facilitate
capacity building of Iranian scientists aimed at socio-economic development of the
country. | would again like to extend my heartiest felicitations to award winners and
commend IROST for holding this esteemed award for the 32™ time in recognition of
groundbreaking achievementsthat elicit scientific culture and motivate others to follow
suit.

Executive Director
Commission

on Science and
Technology

for Sustainable
Development
in the South
(COMSATS)
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Director
Manager of
Behran Oil Co.
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Todayisthe age ofinnovation; countries, organizationsand companies paying
seriousattentiontothisphenomenonandinstitutionalizingitin theirstructure
willwintheinternational competition. The presence of creativeandinnovative
companiesatthetop of thelist of the most successful companiesin the world
illustrates theimportance of thisissue in business development.

The utilization of full innovative capacity is the key to the success of leading
companies.This factoris so powerful that innovation and creativity while
transcending the boundaries of organizations and expressing the concept of
open innovation, have adopted a new form and definition today. According
to this view, organizations do not limit themselves to in-house innovative
capacity, butalso by posing the problem and recognizing, developing and
nurturing the talents and novel ideas through outsourcing will pave the way
forexpandingtheiractivities.

Havingbeenfounded over half ofacentury, Behran Qil Co. investedinR&Dand
developedautomotive andindustrial lubricants by equippingits Researchand
Innovation Department and recruiting Iranian expert staff. While retaining
its leadership inthe market and supplying more than 350 thousand tons of
alltypes of automotive and industrial lubricants produced to the highest
international standards, Behran Qil Co. currently owns the largest research
center for lubricantsin the Middle East.

Expandingits businessacross bordersand exportingits products to European,
Asian and African countries over the recent years, Behran Qil Co. has always
been on thelist of the top 40 exporters of the country, and with a constant
presenceinthelist of the top 100 companies of the country, it has received a
Certificate of Excellencein the National Award of Excellence and Productivity.

Inview ofits social responsibilities for recognizingand supporting researchers,
innovatorsand experts,and withanew approachtothe concept ofinnovation,
Baharan Qil Co. hasundertakenanassignmenttoadvance scienceandindustry
inthe countryandis proud tosupport the 32th Khwarizmilnternational Award
(KIA)inordertotakeafurtherstepinthisregard. Infact, KIAisan Award, while
highlighting the efforts and creativity of the youth of the country, hasmadean
outstandingrecordinrecognitionandsupportoftheinnovators of the country.

Finally,  would like to appreciate all those whom contributed to organizing
this prestigious Award and hope that Behran Oil Co. will set an example of
supporting the dedicated and diligent youth of our country and paving the
way for their progress.






©
-
E
<<
—
1]
o
2
e
1]
=
-
(]
e
=
£
S
-
(1]
=
==
©
S
N
)

KIA Prizes

N — T

KhwarizmiInternational Award
Valuable Prize, Certificates and KIA Amber Trophy

International Organization Prizes

T —— T

UNESCO Tehran Cluster Office and the Iranian National Commission for
UNESCO

Certificates

Commission on Science and Technology for Sustainable
Developmentinthe South (COMSATS)

Cash prizes and certificates

Sciences (TWAS)
The World Academy of

Cash prize

The World Intellectual Property Organization (WIPO)

Medal and certificate

Economic Cooperation Organization (ECO)

Certificates

ECO Cultural Institute (ECI)

Certificates

Islamic Educational, Scientificand Cultural Organization (ISESCO)

Certificates




International Sponsors & prizes

—

The World Academy of Sciences

United Nations Industrial
Development Organization (UNESCO)
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Commission on Science and Technology for
Sustainable Developmentinthe South

—

WIPO %
=

The World Intellectual Property
Organization

N

Economic Cooperation Organization

Islamic Educational, Scientificand Cultural
Organization
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National Sponsors & prizes

‘ L — —

National Elite Foundation Ministry of Science, Research & Technology

Ministry of industry Mine & Trade
ElectronicSupport Fund For Research &
Development

Islamic Republic News Agency

Behran Oil Company
T ——

Tabasom News Agency
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Outstanding Researchers

Prof. Madjid Samii

Session: 27th KIA

March2,2014

Research WorkTitle:

Prominentroleintaking “ Global knowledge borderon
neurosurgery” forward and continuinginimproving the
quality of neurosurgeryinlran.

T —

-

Prof. Hasan Tajbakhsh, D.M.V., Ph.D

Session: 28th KIA

March 3,2015

Research Work Title:

Revival of traditional Iranian Medicineand aglance at
history of humanand veterinary surgeryinlran

-

Prof. Seyed Mohammad Bolourchian Tabrizi

Session: 30th KIA

February13,2017

Research Work Title:

Developing knowledge of organosilicon compoundsin
Iran

Prof. Hosein Zomorshidi

Session: 31stKIA

February 24,2018

Research Work Title:

Iranian traditional architecture systematization with
drawingdesign approachtosacredarts

& — ——e——

Outstanding
Researchers

(B ‘ 32" Kharazmi International Award
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Outstanding researcher section

Over the past thirty years, Khwarizmi International Award smoothly pursued its
evolution at a sustained pace. Both scientific and executive Boards built further
onwhat has already been established and acquired. They made the Khwarizmi
International Award grow and flourish, with the view to promoting the country’s
development, with the recognition and celebration of outstanding scientists. The
KhwarizmiInternational Award has become a solid institution among researchers,
academicsandindustrials.

Onthe eve of the 27" session, a new idea begun to blossom into reality, with the
creation of anew section “Outstanding Researcher”. This new section will recognize,
ateachsession, a national outstanding researcher.

With the creation of this new section, the KIA engaged itself to celebrate, each year,
theintellectual capital of this country, to honour outstanding scientists for their
prestigious research career, their significant role in science and culture with the
purpose of enhancing the sustainable development of the country.Recognized
scientists willbe recommended. The Laureate should have played, during his life, a
significantroleinthe development of science and technology, promoted the national
and Islamicculture, defended fundamental social values, and presented the Iranian
wealthto Iranian people and across the globe. “The Outstanding Researcher” will
also be selected according his/her academic rank, publications, academic career
andresearcherworks.



Quotes from the KIA laureates of the 31st Session

O — T
Majed CHERGUI

Ecole Polytechnique Fédérale de Lausanne

Dear Chairman,

lamhonouredto hold a Prize by the name of the great Persian mathematician
andscholar. Thisshowsthe concernofthe authoritiesto promote Scienceand
torestitdeepintothe Persian-arab Muslim tradition.

Iam very impressed by the potential of Iran for growth in Science and
Technology. The achievements of this country are just amazing considering
the circumstancesin whichithadto developits Science base. | whole earthly
thank IROST for the prize and wish lots of success to the Iranian people for its

\endeavours.
T T— — /

Prof. Katharina Gaus

The University of New South Wales, Sydney, Australia

Dear Chairman,

Itisagreathonortobecomethisyear’sKIAlaureate. Science and technology
cantranscent cultures, language and boarders. | am proud to be amember
of the international KIA community. | hope that the award leads to scientific
collaboration and exchange of students between Iran and Australia.

\Thankyou, KIA organisation
— —

Prof. Jianfang Wang

The Chinese University of Hong Kong, Hong Kong SAR, China

Dear Chairman,

lamveryhonoredtoreceive thisaward and have thisopportunity tovisitIran.
I wish Iran prosperity, success and strength, and | wish Iranian people
happiness, health and fortune.

ﬁ ‘ 32" KharazmiInternational Award
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Executive Committee Members

N — T
Elyasi, A. Zahrae,S. M.
P—— P——
Farhani, F. Mahmoudi Najafi, S. H.
P——  ——
Avarzamani, F. Orangian, A.
P—— L — —
Bidar, M. Kazemzadeh, M.
P——— ——
Maleknia, M. Hoseini, M.
P—— P———————
Sadraei, H. Rahimi, Z.
R ——— ———
Jask, F. Memari, J.
I —— I ——
Moradi, A. Allahyari, A.
P —— S —
IROST Colleagues
| — ——
Safavi, M. Bakhtiyari, M.
P—— ——
Azizmohseni, F. Shabhri, F.
Aminibayat, Z. Mozafari, A.
P—— P——
Mirsafi, F. Eghbal, M.
T—— P ——
Ghiyasvand, F. Mehralie, M.
P——— ——
Kabiri, Z. Vahedi, A.
P—— P——
Rezaei, M. Namjou, A.
—— ——



Haghir, S.

Fatemi, S. Imami, J.

Jabbari, S. Kafshchian Moghaddam, A.
Khademzadeh, M. H. Khaghani, S.
Mohammad Kari, B. Sattari, M.

Materials, Metallurgy & New Energies

Kaflou, A.
IS
Ahangarani, Sh. Dashtizad, V. A.
Esmaelian, M. Gholamipour,R.
Motahedi, A.A. Rajabi, M.
Sarpoolaki, H. Shabhri, F.
Shirvani, K. Zahrae,S. M.

Hajihosseni, H.

Abbasi, F. Ansari, M.T.

Armaghan, N. Fakour, B.

Falah Haghighi, N.
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Biotechnology, Environment & Basic Medical Sciences

Farazmand, A.
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Amidi, Z. AminiBayat, Z.
Azin, M. AzizMohsseni, F.
Bakhtiari, M.R. Bakhtiari, N.

EsfehaniBoland Balaei, Z.
Hadizadeh, M.
Hosseini Pajou, Kh.
KiyaniRad, M.
Ofoghi, H.
Saadatnia, G.
Salami, F.
Sohrabi, M.

Zare, D.

Ghobad Nejad, M.
Hemmat, J.
Jafari, S.
Mirdamad;,S.S.
Rostami, Kh.
Safavi, M.
Sheikhinejad, A.

Vaez, M.

Basic Sciences

Kouhian, A.
Abdi, Y. Babaali, B.
Bakhshandeh, B. Darbari Kouzekanan, S.
Esmaeeli, A. Ghader Marzi, A.

Kanaanian, A.

Mohammadipanah, F.

Mahjour Shafiee, M.

Nourbala, M.

SoleymaniDamane, M.




Agricultural & Natural Resources

Zandi, M.
T
AbbasZadeh, R. Ahadi, A. H.
Atapour, M. Bagheri, M.
Boushehri,S.S. Chokhachizadeh Moghadam, M.
Ghaem Maghami, S.A. Hossein Pour, B.
Labbafi, Y. Maasoumian, M.
Mirzaei, S. MohammadiBazargan, M.
Mozhgani, N. Norouzian, A.
Panahi,R. Sanjabi, M. R.
Sarami, Sh. Tafaghodinia, B.
Yari, F. Zonouzi, A.

Medical Sciences

Safavi,S. M.
Azizmohseni, F. Bakhtiari, M.R.
Davoudi, J. Hadizadeh, M.
Yaraie, R.

The Laureate Successful in National Production

Allahyari, A.
Abedi, M. Falah Haghighi, N.
Moradi, A. Orangian, A.
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Khandan, N.

Abedi, M. Aroojzadeh, N.
Bahreini, Z. Basiri, A.
Eikani, M.H Farhadi, F.

Golmohammad, F. Habib Pour, R.
Hajiabolhasani, M. Javani, N.
Javanmard, M. Kashi, I.
Latifi.S. M. Mahmoudi Najafi, S. H.
Mortezavi,S.V. Mozzafari,S. A.

Naseri. N. Nasri, Z.

Omidi, T. Rahmani, H.

Rahimi, S. Ranjbar, M.

SadatHosseini,S.S. Saffarzadeh, Sh.

Sadeghi Fateh, D.
Sedrpooshan, A.R.

ShokrollahZadeh, S.

SalehiRad, A.R.
Shalmashi, A.

Torabizade, H.

Civil Engineering

Akbari, Z.
Kavand, A.

Mahmoudzadeh, I.

Zahraie, B.

Ghalandarzadeh, A.
Khan Mohammadi, M.

Ramezanian Pour, A. M.

Zahraie,S. M.
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Specialized Scientific Committees

Eghbal, M.
- EETEER
Amiri. Sh. Aghajani, A.
AbdoliKhubani, Z. Basseri, N.
Borghani Farahani, N. Ekhtiarzadeh, D.
Farahani, G.R. Firouzmand, M.
Gorgin, S. Kheyri, F.
Khosravi, A.A. Mohamad Khani, Gh.R.
Moradi, L. Nafisi, V.R.
Nik Aein, Z. Rahmani, K.
Sadri, G. Shojaodini,S.V.
Tavasol Panahi, Z. Zolghadri, M. R.

Mechanics/ Mechatronics/Aerospace

Akbarnia, A.
——
Amini, M. Anvari, A.
Bakhtiari, H. Farrokhabadi, A.
Fazli, H. Ghadamian, H.
Gharashi, A. H. Hashemlou, M.
KarimiAlavije, D. Khoshnevisan, S.
Malekian, M. M. Okhovat, A.

Salavatizadeh, A. Seyedi Niaki, K.
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Grand Jury Members

Prof. Ashouri, A. Prof. Elyasi, A.

Chairman ofthe 32" Khwarizmi
International Award

The president of Iranian Research Organization
for Science and Technology

Prof. Akhlaghi, F. Dr. Ghezelayagh, M. H.

Tehran University Imam Hosein University

Prof. Sherafat,S. A. Prof. Ardakani, M. A.

Iranian Research Organization for Science and

Tarbiat Modaress University Technology

Dr.Abdollah, A. Prof. Faraji Dana, R.

Amir Kabir University of Technology Tehran University

Dr. Farhani, F. Prof. Semnanian, S.

Iranian Research Organization for Science and

Technology Tarbiat Modaress University

Prof.Zand, E. Prof. Abdkhodaie, M. J.

Agricultural Research,Education and Extension

Organization Sharif University of Technology

Prof. Joghataie, M.T. Prof. Latifi, H.

Tehran University of Medical Science Shahid Beheshti University

Prof. Mohannazadeh, F. Prof. Ghaemian, M.

Iranian Research Organization for Science and

Technology Sharif University of Technology

Dr. Allahyari, A.

Executive Chairman of the 32" Khwarizmi

International Award



KIA Laureates - National Section, 32" session
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Application entry of the 32" Khwarizmi International Award
according to the field of participation

ScientificCommittee \ELGLE]] Foreignand Total
Field Section Iranian Residing Application
Abroad Section Entry
Electronic & Computer 31 14 45
Biotechnology & Basic Medical Sciences 20 19 39
Chemical Technologies 19 8 27
KIA Laureate successful in national production 32 0 32
Industry & Technology Management 5 3 8
Basic Sciences 15 9 24
Medical Sciences 0 9 9
Civil Engineering 15 6 21
Nanotechnology 4 2 6
Agriculture & Natural Resources 20 18 38
Environment 9 4 13
Mechatronics 8 1 9
Mechanics 34 3 37
Materials, Metallurgy & New Energies 22 4 26
o
-
g Software & Information Technology 17 7 24
=
g Architecture& Urban Planning 8 0 8
R
® A 10 0 10
p rt
S
3
1=} Aerospace 6 0 6
E - N
© TOTAL 271 111 382
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Total application entry
during the 32 sessions of the KIA
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Secretariat Special features of 32" KIA

Report

| T— T

Characteristicsof the thirty-secondsession of the Khwarizmilnternational Award
In addition to all the executive activities such as planning, monitoring and
supervising performances, upgrading and updating procedures, during this
session, three new programs have beenimplemented.

A complete on-line application system
for the foreign section has been launched
Completing and running the new data bank of the

KIA Laureates including the international and Youth sections
‘ | T— — '

From the seventh session, it became a tradition that annual reports are
distributed atthe day oftheaward ceremony. Atthe same time, copiesare usually
disseminated among universities, the national library, scientific institutions,
relevant bodies...until it was felt that a fund of information about the KIA
Laureates was needed, a well-organized and maintained collection of data
regardingallthe KIA Laureates for easy consultationand use. This precious data
repository has been finallyand successfully created.

New design of the unique trophy,

“Khwarizmi Amber Trophy"
‘ T— — '

Keepingthesymbols, the newsculptureisafittingtribute tothe three decades of
Excellence oftheKIA, toits prestige and recognition at nationalandinternational
level, tothe outstanding achievements of the KIA Laureates.

The permanent secretariat gratefully acknowledges and thanks everyone of its
nationalandinternational generous sponsors.

The permanent secretariat deem it necessary to also sincerely thank all the
participants who presented their candidature, IROST colleagues, scientific
committees’ members, the Grand Jury’s members, the executive committee’s
members, H.E. the President of IROST and his deputies, and H.E. the Minister
of Science, Researchand Technology whom with theirstrong supportandtrust
contributed tothe excellence and success of the 32"session.

Khwarizmilnternational Award
PermanentSecretariat
March, 2019
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Executive procedure

— T

The KhwarizmiInternational Awardincludesthe national section, foreignandthelranian
researchers residing abroad sections and at last another section dedicated to the KIA
Laureate who hasimpact onthe national production section.

The callfor participation of the 32nd KhwarizmiInternational Award has beenlaunched
in April, 2018, in four languages: English, German, French and Spanish. The Khwarizmi
International Award deals with four categories of research, fundamental research,
appliedresearch, development research, inventionandinnovation.

The candidates are allowed to participate in different scientific fields, electrical
and computer engineering, mechanics, mechatronics, chemical technologies,
nanotechnology, materials, metallurgy and new technologies, information technology,
industry and technology management, biotechnology and basic sciences, medicine,
agriculture and natural resources, environment, basic sciences, civil engineering,
aerospace, architecture and urbanization, arts, medical sciences.

The deadline of submission was end of October for the national section and mid of
November for the foreign section. The applications submitted on-line were forwarded
on-line to eighteen scientific committees. These scientific committees, each
composed of different scientificgroups, examined each application accordingto
determined criteria. At the end, the head of each scientific committee presented the
names of the finaliststothe GrandJury of the KIA.

Regarding this session, 271 applications for the national sectionand 111 for the
foreign section, from 40 different countries, reached the secretariat. Of the total of the
candidaturesreceived, 27 were declaredfinalists by the eighteen scientificcommittees;
theirrecommended candidatures were forwarded to the KIA Grand Jury for final
selection.

The KIA Grand Jury, whose members are prominent national researchers in their
respectivedisciplines, is presided over by the president of IROSTand the Chairman ofthe
32"session ofthe KIA. After hours of presentation, defense and deliberations, the Grand
Juryfinallyselected 10KIA Laureates forthe KIAnational sectionand 6 KIA Laureates for
theForeignsection, the KIA Laureatescomefrom China, Greece, UK, Switzerlandand USA.

Secretariat

Report
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A mirror reflecting the country’s scientific achievements,
GO E  forty years, after the victory of the Islamic Revolution of Iran

Secretariat

‘ | — — '

The KhwarizmiInternational Award is a tested approach for outstanding national and
internationalsscientistswhothroughtheirscientificknowledgeandinnovations, make the
today’sworld, brighterand more secure. These people ofintellectual talent who master
and have excellent knowledge about universe, its rulesand particularly about scientific
developmentin health, agriculture, environment, engineering, communications,
materials, water and soil and cosmos, and who work for the betterment of their people
and othernations.

The KhwarizmiInternational Award has been foundedin 1987, after the victory of the
Islamic Revolution of Iran. Today three decades of success have passed, it is recognized
astheoldestand unique permanent scientificevent.

From thefirst sessions, theimportance for organizing such event was perceived by the
top-ranknational deciders, particularly the Ministry of Cultureand Higher Education, they
were aware of its promising and vibrant future. Due to this vitalimportance, it became
atraditionthatthe KhwarizmiAward is presented by the President of the |. Rep. of Iran.
Itis gratifying to see that thanks to all the great efforts of the executive and scientific
organizers, inthe Iranian Research Organization for Science and Technology, IROST and
thestrongsupportofallthe consecutive ministersand deputies of the Ministry of Science,
Research and Technology, the Khwarizmi Award has become a sustainable, fruitful,
nationalandinternational event.

During the thirty-two sessions, twenty thousand research works participated in this
contest. Athousand research works have been selected and presented to the scientific
community, and that, in different research categories, fundamental research, applied
research, developmentresearch, inventionandinnovation. Amongthe selectedresearch
works, 79% belongtothe national sectionand 21%to the foreign section, whichincludes
thelranianresearchersresidingabroad.

We are all aware that for the execution of a research work, a strong team should
coordinateits efforts, as assistants or author of this project. We are proud to say thatall
theirnameshaveapreciousplaceintheKIA, aliststoresallthe prestigious, hardworking,
experienced, inventive, managers, and self-esteemed scientists, who are the engine for
acceleratingthe country’sscientificand technologicaladvancements of the development
ofthiscountry.

Browsing and searching through the long list of the Laureates, jury members, scientific
committees’ membersisan unique experience foreachscientist orexpert, manyfamiliar
names of scientists who are playing a crucial role in the scientificworld are listed, it is
anothereasy proofaboutthevalue, theimpactand dynamism of the KhwarizmiAwards.
Thearchive of the secretariat carefully keeps and treasures all the participants’ records,
photos, films, newsletters, special editions, all the regulations, the hard and electronic
copy of published documents and reports. This rich archive is today providing us with
avaluable database that may allow the monitoring and observation of the national
scientificdevelopmenttrend during the last past forty years but moreover, if we add the
names of more than 200 foreign scientists and Iranian scientists residingabroad who
participated in this scientific contest from 50 different countries, we realize thatthe
KhwarizmiInternational award would not only be a simple event, a ministerial policy, or
justaninternational platform.

Indeed, the Khwarizmilnternational Award aside fromreflectingthe dynamismandthe
self-esteemoftheIranianscholars, it shows the ongoing efforts of the Islamic Republic of
Irantoguide the youthandresearchersalongthe pursuit of asustainable development.
After 32 years, the number of sponsors, who has offered their sponsorship to the KIA
through allthese years, increased to ninety six, which include governmental, private,
scientific, economic, national and international organizations. Thisincreasing number
of sponsors serves as further proof andillustration that the KIA is a valuable and sought-
afterevent.
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Invention and innovation

ProjectTitle

Nano
Semiconductor nanowire technology for energy Technology

conversionandstorage

Researcher
Prof. Peidong Yang

USA
Chemistry

Scientific Affiliation University of California, Berkeley

Abstract

Prof. Peidong Yang has pioneered semiconductor nanowire based technology for efficient solar
energy conversion, artificial photosynthesis and waste heat recovery. He has conceived molecularly
designed nanosystemsthat bridge chemistry, materials science and biology to solve some of the most
vexing energy problems of our time. His discovery of room-temperature ultraviolet nanowire laser
hasledintoanew area of exciting fundamental research “nanowire photonics”. He also discovered
that these semiconductor nanowires, having high refractive index, can function as low-loss optical
waveguides for UV and visible lights both in air or liquid medium. Using a KNbO3 nanowire as key
component, Yang has created an optical probe that potentially combines fluorescence microscopy
and force microscopy. The Yang group has made significant contribution in the photovoltaicarea
by introducing (for the first time) the idea of nanowire solar cell. Early 2013, his group announced
the first fully integrated nanosystem for direct solar water splitting. An alternative approach was
introduced in hisgroupin which the microorganismfacilitated not only CO2 reduction, but theinitial
synthesis of the inorganic light harvester as well through a self-photosensitization mechanism.
Recently, the photosynthetic biohybrid systemsintroduced by the Yang’s group using the strengths
ofinorganic materials and biological catalysts.

Biography

Prof. Peidong Yang has received his B.S.in Chemistry from University of Science and Technology
of China, in 1993 and Ph.D. in Chemistry from Harvard University in 1997. Since he started his work
in Berkeley University in 1999, his dedication to his work has brought him an international wide
recognition. As aresult, more than 340 papers have been published in top journals. Their work is
often highly cited. Forexample, the 2001 Science paper was cited ~10000 timesin the past decade.
Professor Yang has received many awards for his highly cited publications and innovations. He has
co-foundedtwostartups NanosysInc.and Alphabet Energy Inc. More specifically, hisgroup has made
significant contributionin energy conversion/storage research using semiconductor nanowires.
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Research & Development

ProjectTitle

Biology and medicine of stress and stress-related
disorders

Researcher
Prof.George P Chrousos

Greece
Clinical Medicine

Scientific Affiliation National and Kapodistrian University of Athens

Abstract

Prof. Chrousos’ research program has mainly focused on the Biology and Medicine of Stress, the Physiology
and Pathophysiology of the Hypothalamic-pituitary-adrenal (HPA) Axis and the molecular actions of the
end-hormones of the latter, the glucocorticoids. He examined the key roles of stress mediators, notonlyin
endocrine, behavioraland physical/energeticadaptations, butalsoas major pathogenicfactors, responsible
forthe mostimportant pathologies of today’s societies, which account for the majority of morbidity and
mortality plaguing contemporary societies. He has also made contributions to the understanding of the
molecular actions of glucocorticoids and of their effects on the genome and epigenome.which underlie
theirinvolvementin human physiology and pathophysiology. On a practical level, Chrousos’s studies have
also contributed to the way we study, classify, diagnose, and treat classic endocrine disorders of the HPA
axis, including Cushing syndrome and Addison disease. His experimental work have opened new horizons
inourunderstanding of a wide spectrum of human complexdisorders related to stress, beyond the classic
non-communicable ones, includingmelancholic, seasonaland postpartum depression, the post-traumatic
stress disorder, eating disorders, the very prevalent obesity/osteosarcopenia/metabolic syndrome, the
psychosomatic diseases, sleep disorders, and the inflammatory/autoimmune and allergic diseases. His
contributionsto Biomedical Scienceand Medicine spanandinfluence abroad range of medical disciplines,
including Pediatrics, Internal Medicine, Psychiatry, Psychology, Rheumatology, Allergy, Sleep Medicine,
Psychosomatic Medicine, Reproduction, Surgery,and Oncology.

He hasauthored or co-authored over 800 original scientific papers and over 600 journal reviews and book
chapters. Heisone of the 100 most cited scientistsinternationally.

Biography

Dr. George Chrousos is Professor of Pediatrics and Endocrinology Emeritus, Holder, UNESCO Chair on
Adolescent Health, Director of the University Research Institute on Maternaland Child Health at the National
and Kapodistrian University of Athens (NKUA) School of Medicine. Formerly, he was Chairman of the First
Department of Pediatrics, NKUA, and Chief of the Pediatricand Reproductive Endocrinology Branch of the
National Institute of Child Health and Human Development, NIH, Bethesda, Maryland. He has received
numerous major awards, including the Fred Conrad Koch Award, the highest award of the US Endocrine
Society. Heisamember of the Academia Europaeaand the US National Academy of Medicine.




Fundamental Research

ProjectTitle

o ] Electronics &
Advanced hybridimaging PET/MRIsystem Computer
Researcher
Prof. Habib Zaidi

Switzerland
Medical Physics

Scientific Affiliation Geneva University Hospital

Abstract

Using cutting-edge novel molecularimaging techniques pioneered by my group (PINLab), | have
addressed specifically innovative multimodality imaging instrumentation dedicated for clinical
and preclinicalimagingand advanced quantitative imaging. The introduction of combined PET/MRI
systemshasfurther stimulated the development of advanced strategies for quantitativeimagingand
theuse ofthesetechnologies forimaging-guided radiationtherapy planning,anareawhere ourteam
made anumber of similar contributions. The Ingenuity TF PET-MRIisawhole-body hybrid PET-MR
imaging system with a Philips time-of-flight GEMINITF PET and Achieva 3T X-series MRI system. This
sequential design successfully mitigated the interference between thetwo systemstoachievealevel
of performance equivalent to the standalone PET and MRI systems with no compromise in patient
imaging workflow, while maintaining excellent system performance and image quality. The Ingenuity
TFPET-MRIrepresentsthe first commercial whole-body hybrid PET-MRI system. Itis conceived that
advantages of hybrid PET-MRI will become more evidentin the near future.

Biography

Prof. Habib Zaidiis Chief physicistand head of the PET Instrumentation & Neuroimaging Laboratory
atGeneva University Hospital and faculty member at the medical school of Geneva University. Heis
alsoa Professor of Medical Physics at the University of Groningen (Netherlands), Adjunct Professor
of Medical Physics and Molecular Imaging at the University of Southern Denmark, and visiting
Professor atIAS/University Cergy-Pontoise (France). He is actively involved in developing imaging
solutionsfor cutting-edge interdisciplinary biomedical research and clinical diagnosis. Hisacademic
accomplishments have been well recognized by his peersand by the medicalimaging community at
large since heis arecipient of many awards and distinctions. Prof. Zaidi has been an invited speaker
of over 150 keynote lecturesandtalksatan International level, hasauthored over 252 peer-reviewed
articlesin prominentjournalsandis the editor of four textbooks.

PET-MRI
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ProjectTitle

Theinterfacialassembly and synthesis of ordered
mesoporous materials for applications

Researcher
Prof. Dongyuan Zhao

Applied Research

China

Materials & Metallurgy, Chemistry

Scientific Affiliation Fudan University

Abstract

Prof.Zhao’s research is focused oninterfacial assembly of ordered mesoporous materials for
applications of catalysis, energy and water purification. Dongyuan has made many breakthroughs,
pioneering works in synthesis of ordered mesoporous materials, and significantly contributed
inthe international mesostructured materials community. He has discovered a family (FDU) of
novel mesoporous materials which have been widely used in the world. Specifically, Dongyuaniis
actively engagedindevelopingand implementinginnovative strategies forindustry applications of
mesoporous materials. The creation of several large-scale preparation methods has been used as
industrial catalystsin petroleum process for heavy oil hydrocracking.

Biography

Dongyuan Zhao was bornin Northeastern of China; he received B.S. (1984), M.S. (1987) and PhD
(1990) from Jilin University. Now he is a Cheung-Kong Professor in Department of Chemistry at
Fudan University. He wasa member of Chinese Academy of Sciences and The Third World Academy
of Science (TWAS), President of International Mesostructured Materials Association (IMMA). He is
now appointed as senior Editor of ACS Central Science. He published more than 680 peer-review
papers, 50 patentsandis listed asone of highly cited researchers ISlin both Chemistry and Materials
Science fields.




Fundamental Research

ProjectTitle

Understanding the pathobiology of asthmaandallied
disorders

Researcher
Prof.Stephen T Holgate

United Kingdom
Immunopharmacology

Scientific Affiliation University of Southampton, Faculty of Medicine

Abstract

Study of cellular and molecular basis of asthma identifies novel therapeutic targets
for asthma. Motivated by the rising asthma death rate in the 1970-80s linked to
overuse of B-agonist bronchodilators, Stephen Holgate pursued a research career focused
on understand the mechanisms of asthma and uncovering novel therapeutic approaches.
Particularachievements:

e Todefinitively establish the directinvolvement of mast cellsin human asthma and establishing the
link between mast cell activation and leukocyte (especially eosinophils and T helper 2 lymphocytes)
recruitmentinto theairways.

e Thefirstto place the epithelium at the centre of asthma pathobiology and to demonstrateits role in
driving bothacute and chronicinflammation and remodelling the airways in chronic disease.

e Definingarole for the bronchial epithelium and characterise it as a chronicwound response of the
epithelium which not only contributed toincreased inflammation, but alsoincreased susceptibility to
otherasthmagens such asviral infection and air pollution. We introduced the concept of reactivation
ofthe epithelial-mesenchymaltrophicunitsimilartothat occurringinbranchingmorphogenesis of the
foetal lungtosustain chronicairway inflammation and remodelling.

@ Uncovering reversibility of the remodelling response that identifies inhibition of ADAM33 asa novel
therapeuticopportunity foraltering the natural history of human asthma.

eldentifying therole of viruses especially rhinovirus in the causation of asthma exacerbations.

e Thediscovery ofimpaired production ofinterferon-f by the asthmaticepithelium contributing toviral
exacerbations of asthmaleading to the first clinical development of inhaled IFN-B in the treatment of
viralasthma exacerbations.

Biography

Prof. Holgate is Medical Research Council Clinical Professor of Inmunopharmacology at the Faculty
of Medicine in Southampton. After completing his medical trainingin London, he spent two years at
Harvard Medical School to acquire skillsin allergic disease mechanisms. On returning to Southampton
in 1980, he set up aresearch group focused on the causative processes leading to asthma and allied
diseases and produced over 1000 peer- reviewed publications achievingan hindex of 165. He has
received anumber of honours and awards including the Paul Ehrlich Prize of the European Academy of
Allergy Asthmaand Clinical Immunology, the William Frankland award for Clinical Allergy and the British
ThoracicSociety Medal.
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ProjectTitle

Thestudy of proteins function using mass spectrometry
and proteomics

Researcher
Prof.JohnR. Yates

Fundamental Research

USA

Biotechnology

ScientificAffiliation The Scripps Research Institute

Abstract

The field of proteomics arose from two critical inventions: tandem mass spectrometry peptide
sequencing and large-scale database searching. This convergence resulted in the development
of shotgun proteomics, a new paradigm revolutionizing molecular and cellular biology research
thatis employed throughout the world for the study of proteins. These methods enabled large-
scale studies to identify the components of protein complexes in microorganisms and mammalian
cells,and almost every organelle in prokaryotic and eukaryotic cells has been characterized using
shotgun methods. The comprehensive analysis of cellsand tissuesis now performed to understand
differences between normaland disease states. These methods have had substantialimpactinthe
study of cancer, malaria, cystic fibrosis and many other diseases to create a greater understanding
of disease and disease mechanisms. Additionally, these technologies created or accelerated
development of other fields, including chemical biology, metaproteomics, paleoproteomics, and
disease biomarker discovery for earlyand accurate diagnosis.

Biography

Prof. Yatesis the Ernest W. Hahn Professor at The Scripps Research Institute. His research includes
development of integrated methods for tandem mass spectrometry analysis of protein mixtures,
bioinformatics using mass spectrometry data, and biological studies involving proteomics. He
isthe lead inventor of the SEQUEST software for correlating tandem mass spectrometry data to
sequencesinthe database and developer of the shotgun proteomics technique for the analysis of
protein mixtures. His laboratory developed proteomic techniques to analyze protein complexes,
posttranslational modifications, organelles & quantitative analysis of protein expression for the
discovery of new biology. He received the ASMS research award, the Edman Award in Protein
Chemistry, the ASMS Biemann Medal, HUPO Distinguished Achievement Award in Proteomics,
Herbert Sober Award from ASBMB, Christian Anfinsen Award from The Protein Society, the 2015
ACS’s Analytical Chemistryaward, 2015 Ralph N. Adams Award in Bioanalytical Chemistry & the 2018
Thomson Medal from IMSF.
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The Laureate achievement in national production Laureate

ProjectTitle th sassi
27" session of
Developmentand commercialization of SDH optical the Khwarizmi
transmissionsystems International
Award, 2015
Achievements

Mohammad Reza Pakravan (Ph.D.)

Mohammad Reza Movahedin, Arash Majd, Hadi Emami Arandi, Saeed Bakhshi,
Collaborators Kiarash Kiamarz, Mohammad Mahdi Pakravan, Hamid Nazari Hashemi, Reza Azad,
Hamed Kashani, Shahram Moradi, Morteza Sadeghi, AliRuzbahani, Fatemeh Sahabiniya

Executive Organization Partow Tamas Novin (Parman) Co.

Abstract

Partow Tamas Novin (Parman) Co. was founded by a team of university professorsin 2001 with the
goal of developing national science and technology through design and development of high-tech
telecommunication systems. Parman has designed and developed arange of products which are used
in publictelecommunication and enterprise networks. Parman has developed several SDH optical
transmission systemsthat supportawide range of different services. These systems can provide TDM
servicesrangingfromE1toSTM-1/4/16/64.They canalso provide different packet switched Ethernet
services with interfacesthat support 10/100 Mbps and 1/10 Gbps Ethernet ports.

Parman provides different software platforms to support the system and network management
operations. These platforms facilitate the process of network configuration, maintenance and
monitoring. The required features of these platforms are derived from the standard requirements
and customer preferences. Parman systems are designed and developed based on international
standards. Their design and development are based on well-developed engineering techniques
and deployment of quality control processesinall aspects of corporate function. Asaresult, Parman
systemsare highly reliable and functionally rich products that have successfully passedinternational
standard testsand are certified by the Iranian Communication Regulation Agency (CRA).Parman has
developed very high-quality telecommunication products which require advanced levels of science
and technology. These products have been used in the network of various telecommunication
operatorsand have demonstrated their quality of operationin practice. Thishasimproved the brand
recognition of Parman and has also changed the perspective of telecommunication and mobile
operators towards nationally developed high-tech telecommunication products.
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Third Laureate Research & Development

ProjectTitle

Industrial production of Nickel based natural gasreforming
catalystsusing recovered Nickel fromspent catalysts

Executive Organization
Kharazmi Technology Development

Representative Hasan Navaei Alvar

Amin Mardanloo, Gholamreza Roohollahi, Seyed Mohammad Ali Shafaei, Seyed Behrooz Hoseini, Reza Fazlali,

s Amin Karimi &SaraMahmoudi

Abstract

The presented planisthe industrial production of nickel based natural gas reforming catalysts
manufactured from the recovered nickel obtained from spent catalysts. In this plan, pure metallic
nickelis recovered and reduced asthe cathode uponapplyingelectrical currentin the sulfuricbased
solution of nickel prepared by the leaching of the spent catalysts (catalysts usedin DRI, Petrochemical,
Refinery and Edible Oil Plants) or through using multiple purification steps on the leached solution
obtainedfrom nitricacid. Prior to processing, the spent catalysts are divided into organiccompounds
containing or non-organic compounds containing categories and based on this classification,
differentleaching proceduresshould be utilized onthe spent catalystsand ultimately electro-winning
techniques would be usedto recover cathode nickel. Preparation of nickel sulfate or nitrate solution
canbethroughleachingofthe spent catalysts with sulfuricand nitricacid, adjustment of solution pH
andsubsequent precipitation of theimpurities. In electrowinning section, the optimizationin power
consumption andincreasingin the performance of nickel cathode production has been carefully
considered. The obtained pure cathode nickel is then contacted with nitric acid and the density
and concentration of nickel in the nickel nitrate solution is determined precisely. This nickel nitrate
solutionwould be used astheimpregnation solution and avariety of porous catalyst carrierssuch as
magnesium oxide, magnesium aluminate, calciumaluminate, aluminaandetc. can be dippedinside
tointroduce the nickel nitrate solutionintothe carrier pores. The catalyst would be dried inthe oven
and calcined athightemperatures. The necessary content of nickel can be achieved through multiple
impregnation, drying and calcination steps. These catalysts can be used in the NG reformers of DRI,
Petrochemical, refinery and hydrogen plants.
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A Different Types of Nickel Based Natural Gas Reforming Catalysts (left) and All Pure Derivatives of Recovered Nickel from Spent Catalyst used in the Catalyst

Manufacturing Process (Right)
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Designing and manufacturing, installationand MQMics
commissioning of hydroelectricgovernors

Researcher
Mohammad Durali(Ph.D.)

Collaborator MahdiHosseyni

(@[l IOl Elylr2 1ol Sharif University of Technology, Durali System Design and Automation, Farab Co.

Abstract

Governor known as the heart of a power station is the most sensitive part of the control system
andis distinguished as a strategic component in power generation industry. So far this system has
been purchased from foreign companies for existing power stations in Iran. Most of the installed
governors have very high price and use special parts made by the governor manufacturersthatare
not purchasablein market, making their operation and maintenance a challenge. In Most casesthe
equipmentsoldtoIran have not beenthe latest technology, making the system out datedina short
period of time and causing more problemsin spare partand service acquisition.

The new generations of Governors are Hydro Electronic systems havingan accurate servo-hydraulic
system underthe command of a plc. based digital control system controlling speed and power, and
making safe decisionsin critical events. This was the basis for the development of our governors.
The preliminary studies started in 2007 by studying the documents, visiting sites, and tailoring
numerous design meetings. After 8 years, 3 units of thefirstgovernorswereinstalledin Azad 10MW
power station in Kurdistan with a successful record of operation since their installation. Three unit
in Darian 210 MW hydropower station in Kermanshah province and 3 unitsin 155 MW Sardasht
power stationsin West Azerbaijan province were the successors. Allgovernors passall standard test
required by the power generation industry and standard institutions. Therefore the technology is
now fully matured and is ready for entering the world market.
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Third Laureate Applied Research

ProjectTitle

Mechanics Turbo vacuumindustrial cleaning

Researchers
RezaBizhanzadeh and Saeed Bizhanzadeh

(€6 [EIIE Ol (EN 2 llels > Nab Andishe Sanat Asar Co.

Abstract

This scheme introduces a negative pressure making method which is like vortex. Based on this
method, an apparatus was made called TURBO VACUUM. In this apparatus, the fluid is rotated
rapidly in a case and the Centrifugal force moves the air frominside the case to the wall of the case,
and the negative pressure produced in the center. With this method, we made samples which
provide 800 millibar of negative pressure and 6000 cubic meters per hour flow, which can be easily
increased. The design of thisapparatus is such that it can be folded down by placing several motors
inorderto provide the required suction flow So that it does not affect its cost. The constructionand
materialtechnologyit needsis easily available and it can be produced inside the country. Interms of
manufacturingcosts, itis very cost effective and because of the expensive equipment of competitors,
ithas a high competitive advantage. Since there is no rotating equipment in this apparatus, it has
alonglife span. This apparatus can simultaneously collect the material and transfer the material
to the desired point with the same injection pressure. Although apparatus such as ejectors and
venturi, etc. produce a vacuum by fluid injection, but due to differences in the structure and fluid
rulesusedinthem, thereisverylittle pressure and flow, and theyare usedinvery limited industries.
This apparatus was registered in the Industrial Property Organization of Iranin 2010 as “VORTEX
PNEUMATIC CONVEYING SYSTEM AND APPARATUS”. It was also registered at the US Patent and
Trademark Officein early 2016. Electricity is not used in this apparatus, which makesit an explosive
apparatus foroiland petrochemical plantsandthe like.
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Third Laureate Applied Research

ProjectTitle .

o ; Electronic &
Comprehensivedigital master switch computer
Researchers

Mahdi Torabian Esfahani (Ph.D.), Navid Sedri

(€6 [EIOE IO ENr~ 1l Azhman Sanat Company

Abstract

The cranes are one of the most important and most sensitive parts of industrial and production
units. Itis necessary to pay attention to this partin increasing productivity and increasing the
speed of production, and obviously any invention and innovations in this way will facilitate the
transferandincrease the speed of moving objects. At present, the cranes are worked by mechanical
controllers (levers) that have a strong need for manipulation and rapid wear and even the number
of movementsonthem, forexample, itcan be used 5 million times the electromechanical controller.
Thistechnical problem has caused theindustrial unitstobetroubled and have asevere needforthese
controllers. The presented device is the digital master switch (lever). The master switch converts
driver’scommands to electrical signals, which are signaled by the control panel to move the crane
inthe desired path and direction. Ina cabin’s crane, usually uses a number of separate switches to
apply any movement (up and down movement of the hoisting-left and right moves of bridge). The
presented master switch is new invention and it is exactly made to the needs of acrane. Due tothe
lack of mechanical components, its life is much longer than the life of mechanical samples. On the
otherhand, the comprehensive use of all cranesand any equipment hasajoystickand only needs to
change the settingsinthe shortest time.
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ProjectTitle

Ml | Reinforcement of corroded oil tanks
using composites technology

Researcher
Mahmood Mehrdad Shokrieh (Ph.D.)

Collaborator Seyed MehdiAzarfam

(€6]|Elo 10l eEN 1ol » Takin Co., Moghavem Sazi Pishrafteh

Abstract

Oil storage tanks and oil and gas transmission pipelines are damaged and corroded over time, and
therefore majorrepairs should be made onthem. Traditional repairsin oil reservoirsinclude changing
thesheetsof oil reservoirs. Inthe traditional method (re-bottoming), the sheet of the tank flooris cut
and new metal sheets are replaced. Inthe traditional repairs, neutral gas must be injected into the
bottom ofthe tank so that nofire occursinside the reservoir. The wall of the tank must also be cut to
enterthe equipmentand metal sheetsintothe reservoir. Thisincreasesthe buckling of the tank body.
Meanwhile, the flow of fluidinto and out of the tank must also be stopped so that the corroded pipes
can bereplaced or welded. In the present design, by composite laminating, the metallic corroded
tanks can be strengthened without cutting or applying the hot work on the tank floor. Also, using
the composites technology, for reinforcement of the corroded pipes, cutting the fluid flow and hot
worksare notneeded. After repairs with advanced composites technology, inthe event of complete
destruction of the metal sheet of floor of the reservoir, composite coating will continue to tolerate
the weight of the fluid inside the reservoir. This technology is used in industrialized countries as an
advancedtechnology. Butdueto sanctionsimposed, foreign companiesare not willingto operatein
Iran. However, if the foreign companiesare willingtoimplementin Iran, the costs are non-economic
and non-optimal. Using the academic research, the present technology was developed by Iran
Compositesinstitute. Then by spinning-off the Takin, Advanced Strengthening Co. in 2005, this
new technology was commercialized in Iran. So far, Takin Co. has reinforced up 9 large corroded oil
reservoirsand 8 pipelinesin the country, with thisadvanced technology.

Advantages of using composite laminating in comparison with the traditional method of re-
bottoming:

e Very low repair time in comparison with the re-bottoming of the tank floor.

* Noneedfor hot workinside of the tank.

* No need for cuttinginthe body of the tank.

* No buckling of the tank body due to non-cutting on the tank wall.

¢ No corrosion in composite coatings compared to metallicsheets.

e Easier repairs of composite coating (if needed in future) in comparison with metallic sheets.

* Non-corrosive against petroleum products.

o
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A Petroleum storage tankafter reinforcement by Iaminatea composites

A Theimplementation of composite coatings on the floor of a corroded
tank
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ProjectTitle

Visualizer of supersonicmicroparticles Mechatronic

Researcher
Hamid Reza Nasiri

Collaborators Azadeh Kebriaee, Seyed Ali Asghar RazaviHaeri

(@[l 102 1ol »  Arsin Tabesh Negaran Fanavar Co.

Abstract

Measurement and detection of phenomena with the short characteristic time in the combustion
engines, the dynamicbehavior of various types of projectiles, and the formation and superposition of
acousticwavesareinevitable to enterthe design, troubleshooting, and manufacturing ofadvanced
industrial products.

Due to the complexity of measurement equipment, few companies operatein thisfield, e.g., such
asNASA, Dantec, LaVision, DLR, and SprayTech.

The hightechnicalknowledge availableinthis equipment, aswellas global sanctionsand high prices,
makes it difficultand sometimesimpossible to provide themin the country.

Thereasonforthe complexity of the present equipmentandtechniqueistoachieve theinformation
of flow field with non-intrusive methods unaffected the physics of the phenomenon. The unique
solutionis the use of optoelectronicinstruments. Our product consists of high sensitive spectral
detectors, high-power and high-speed spectralilluminators, high precision (about nanoseconds)
andhighfrequency (aboutkHz) synchronizers, appropriate optical layout for detection, software to
analyze theresults,and accurate and stable setup, which provides the ability to controland evaluate
rapid phenomena.

Arsingroup, withalongtime historyinresearchand development, considerable costs, and creating
the necessary laboratoryinfrastructure, has been able to produce the equipmentina completely
innovative way and with the help of accessible parts. The price paid for the current productis highly
competitive with overseasamplesandis consistent with the ability to purchase most of the domestic
industry and researchinstitutions.
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First Laureate Applied Research

ProjectTitle

Nowtar

Researcher
Daryush Talaei (Ph.D.)

Abstract

Tarasaprominentinstrument of Persian classical music faces serious difficulties to fulfill its mission
inthe world of cultural globalization. Despite all its outstanding characteristics, at leastinits formal
terms, faces some obstacles toits full utilization with barriers such as high cost, non-ergonomic
forms and transportation difficulty. To overcome these barriers, we have proposed “Nowtar”. It
isin factthe traditional Tar that has undergone some changesin formand sound. These changes
include; reducing the depth of the resonating case (from 24 to 12 centimeters); its apparent shape
(from bowl toflat); and, creating a plate behind it with embedded holes. By reducing the depth of
the resonating case and creating a resonating plate behind it with embedding holes, the quality of
sound can be adjusted. To make a more convenient the size, shape and the weight of the peg box
are modified. These changes not only have not reduced the sound qualities, but also madeits sound
more harmonious. Inaddition, thisinstrument has by no means deducted the professional standards
of the traditional Tar; intervals between frets, the length and seizes of the strings and the size and
shape of coveringskin, allare the same of those in atraditional full size Tar. All of these changes make
the Nowtar more economical, friendlier to the environment, and safer for the player,and more
functional than the traditional one. In addition, the new Tar shape in this plan opens the way for
modern method of production of thisinstrument.
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ProjectTitle

Biotechnology
& Basic Medical

Differentiationand technology of stem cellsapplicationin

heartandliverregenerative medicine Sciences

Researcher
Prof. Hossein Baharvand

Abdolhossein Shahverdi, Ahmad Vosough, Nasser Aghdami, Massoud Vosough,

Collaborat
e Ghasem Hosseini Salekdeh, Abbas Piryaei, Hassan Ansari

Royan Institute, The Industrial Development & Renovation Organization of Iran, National Institute for Medical

Collaborator
Organizations

Research Development, Iranian Council of Stem Cell Research and Technology, The Vice-Presidency for Science and
Technology Affairs, Iran National Science Foundation

Abstract

Liverand cardiovascular diseasesareamongtheleading causes of mortality worldwide. Novelclinical
strategies are being developed for regenerative medicinein liver and heart using a variety of stem
cell typesand/or derivatives. Here, we produced pluripotent stem cells, including embryonic stem
cells (ESCs) and induced pluripotent stem cells (iPSCs), and isolated tissue-specific stem cells as
different sources for making hepatocytes and cardiomyocytes.

First, hepatocytes and cardiomyocytes were produced from stem cells by spontaneous
differentiation, geneticmanipulation, directed differentiation using growth factors, small molecules
and co-culturing with other cells and/or extracellular matrix manipulation. In addition, the effect
of tissue and nanoengineering was investigated on the differentiation and production of lineage-
specificcells. Also generation of human iPSCs enabled us to produce patient-specific pluripotent
stem cells which provided an opportunity tostudy liverand cardiovascular diseasesinadish.Second,
the produced hepatocytes and cardiomyocytes were transplanted into animal models of liver and
cardiovascularinjuries.

Third, in order to extend stem cell knowledge from bench to bedside, various clinical trials were
conducted using stem cellsin liver and cardiovascular diseases.

The overall data showed that stem cells can produce sufficient number of hepatocytes and
cardiomyocytes in vitro which have great potential to be used in developmental studies and
translational research. Furthermore, the in vitro models of liver and cardiovascular diseases were
established by producing patient-specificiPSCs. Finally, our clinical trial results demonstrated the
safety and efficacy of human tissue-specific stem cells in the repair and regeneration of liver, heart
andvessels.
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Materials,
Metallurgy and

New Energies
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Outstanding Researcher

ProjectTitle

Theeffectiveroleintheoreticaland applied development
of materialsand metallurgy engineeringinliran

Researcher
Prof. Parviz Davami

Engineering and materials science

ScientificAffiliation Sharif University of Technology, Razi research center for metallurgy and Razi Applied Science Foundation

Biography

ParvizDavamiwasbornonJune 11,1920, inTehran.In 1965, he graduated in metallurgy engineering
inthe High Knowledge Institution, later called the currentIran University of Science and Technology.
In 1972, he obtained his doctorate from the University of Leeds, in England. In fact, he is one of the
pioneers of this scientific field, materials and metallurgy engineeringin Iran. After completing his
education, Dr. Parviz Davamireturned to his homeland, and joined the faculty members of Sharif
University of Technology. Aside from educational, executive and research activitiesin the fields of
freezingand casting simulation of freezing and casting, Prof. Davamiwrote many valuable books.
In 1982, due to his own great enthusiasm, he formed a great team of specialists, researchers and
scholarsand despite of so many obstacles hefaced on thattime such as the lack of capital investment
laboratory equipment, skilled staff, inadequate knowledge-based business atmosphere, Prof.
Davami, this prestigious researcher established the Razi Research Center for Metallurgy.
Afterthirty years of work and strong commitment, In 2011, the number of employees increased to
morethan 200 people,andthe centersucceededinincreasingits profit margin. Today the Razicenter
is still very active and has built a strong reputation.

Based on his experience, in 2012, Professor Davamifounded the Razi Applied Science Foundation.
This foundation gathers many laboratories such as metallography, electron microscopy, chemistry,
non-destructive, mechanical, polymer, corrosion, quantum, XRF and XRD, metal and nonmetallic
metal, a big set of specialized facilities for practical tests for industrial components, a library, an
information center, and other software facilities.

Prof. Davamireceived many titles and honors some of them are: The Certificate of Merit from the
Ministry of Industry for hisresearch collaboration (1990), The World QIT Design Award and the Gold
Medal from the World Intellectual Property Organization WIPO (1990), Second Laureate in applied
research of the 3rd Khawarimilnternational Award (1990), Outstanding Researcher Distinction of the
Sharif University of Technology (1991), Second Laureate in applied research of the 11th Khwarizmi
International Award (1997), The Medal of Knowledge from the Academy of Science (1997), Medal
of Knowledge fromthe president of thel.Rep. of Iran (2011).

Prof. Parviz Davamiis a man of knowledge and great potential, he is an acclaimed scientistand an
inspirational figure.

This prominent Iranian researcher wrote more than three hundred articles in Persian and English,
published in prestigious journals and presented at national and international conferences. Alsoin
his research career, he compiled many specialized books.
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Chairman’s
Foreword

AliEliassi
Chairman

32nd Khwarizmi
International
Award (KIA)

(o)} | 32" Kharazmi International Award

Inthe Name of ALLAH
The 32nd Khwarizmi International Award (KIA) coincides with the 40th anniversary of
the victory of the Islamic Revolution of Iran which highlights the capabilities, willpower
and authority of ageneration of insightful intellectuals and scholarsinvolved in science
andtechnologyinthe country. Those who realized theimportance of acquiring scientific
knowledge and the significance of innovationsin science and technology for achieving
the humane andIslamicideals of their society.

And, afew years after the victory of the Islamicrevolution, Iranianintellectuals created
adynamicand positive competitive environment for recognition, encouragementand
supportofthe outstanding researchersandtechnologistsinthe country. Thisinvaluable
experience resulted in creation and coherence of a reliable scientificinstitution (KIA)
forannouncing and evaluating the state-of-the-artinitiatives taken in science and
technologyinthe country overtheyears.

We regard organization of KIA overthree decades asasuccess for the great family of the
Ministry of Science, Research and especially for the Iranian Research Organization for
Science and Technology (IROST) and are grateful to Allah for it.

Having accepted hundreds of national and dozens of international projects of scientists
from forty countries, this session of KIA illustrates the development of science and
technology in Iran and promotion of scientific cooperation with renowned scientists
inthe world.

Asin previous years,Iranian Research Organization for Science and Technology as the
organizer of this prestigious international scientific Award continues to emphasize on
maintaining the values represented by this scientific competition, such as drawing the
industry’s attention to investment in noble scientificideas, encouraging the scientific
society tocommercialize knowledge-based products, identifying successfulinnovators
and knowledge-based entrepreneurs, increasing the capacity of the KIA for developing
the human capital of the country and increasing scientific cooperation with foreign
scientistsand Iranianresearchersresidingabroad, eachrequiringalong-term planning
and ensuring coordination among individuals, IROST departments and the related
institutions, managersand efficienthuman resources, as well as precision, speed, expert
opinion, providence of financial resources and as many other factors.

We are very pleased to see that this session of the KIA, in addition to publishing the
written documentation of the KhwarizmiYouth Award and KIAasin previous sessions of
KIA, has further provided an on-line publicaccess to a database containinginformation
onthe laureates of all (52) sessions of both Khwarizmi Youth Award and KIA including
the laureates’ names, project titles and abstracts.

We hope that the achievements marked by the intellectuals and scholars of the country
bring peace tohumanessocieties.
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