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1. Introduction
2. H, and Fuel Cellsin IROST
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= Fuel Cdl Hlstory

= |n1955 GEC

GE went on to develop this technology with NASA and McDonnell
o« _Aircraft, leading to its use during Project Gemini. This was the first
commercial use of afell cell.

" - Inthe1960s, Pratt and Whitney Co. licensed some U.S. patentSfOF usein




1.5kW FCin APOLLO Project (1969)
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Proton Exchange Membrane (PEM)

Individual Fuel Cell

Hydrogen Oxygen
- (from air)

. _ Thisistheleading cell type
for passenger car application

— Uses a polymer membrane as
the electrolyte

— Operates at arelatively low
temperature, about 80°C

Excess 3 Electric
Hydrogen Power to
(for reuse) Wheels
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In 2010, H, and FC technology devel opment was started |
by Inst. of Chem. Tech. at IROST.




% H, and FC Technology Center

+ Fuel Cell Test Station (PEM / MeOH / SOFC)
w~ MEA fabrication for PEM Fuel Célls

» SOFC Raw Materials

+ Fuel Processing Systems

+ H, Storage Technologies
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Sci. & Tech. Expo,
Nov. 2013,
Tehran, Iran
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MEA Fabrication for PEM FCs
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Solid oxide Fuel Cells Products
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Ministry of science & Technology e - § Ministry of science & Technology
Iraman Research Orgamzation for Seience & Technology (IROST) AT Iranian Research Organization Eor Scvence & Technology (IROET

Lanthanum Strontium Manganite Technical Data 1 - Yttria stabilized zirconia (YSZ)

Formulation Lag 70810.2sMng.000; Formulation Yo.u5210.8501.02

Synthesis method Sonochemical
Synthesis method Co-precipitation

crystal structure Single-Phase Cubic
crystal structure Single—l’lmse Perovskite

Purity »>05%
Purity >095%

Particle Size 20-35 nm

Particle Size 150-200 nm

Mumistry of scienor & Technology
Iranian Research Organization for Science & Technology (IROST)

Nickel(ll) Oxide-Gadolonium doped Ceria

Formulation NIO-Gdo 1 Cep o 05
Synthesis method Sonochemical

erystal structure Single-Phase Perovskite
Purity >05%

Particle Size 4852 om
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Q- Fuel Reforming Technologies
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3 NG reformer for
H, and syngas production

MeOH reformer
for H, and DME production

SEM images of a synthesized catalyst for
hydrogen production from methanol
steam reforming




= Thin Film Based Sensors and Biosensors
= Preparation of Electro-catalyst Layer of
Pt Nanoparticles for PEMFC

= Fabrication of Dye sensitized Solar Cell

= Thin Film based Smart Windows
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lranian J. H, & Fuel cell: Recently Publ. by IROST

Tranian Jowrnal of Hvdrogen & Fuel Cell 1¢2014) 11-21)

Iranian Journal of Hydrogen & Fuel Cell

IJHFC

Journal homepage://ijhfc.irost.ir

Theoretical study of the effect of hvdrogen addition to natural gas-
fueled direct-injection engines

Javad Zareei®, Faizal Wan Mahmood, Shahrir Abdullah, Hj. Yusoff Ali

Center for Auwomaotive Research, Faculty of Engineering and the Built Environment, University Kebangsasn Malaysia

Article Information Abstract

Article History: The preparation of ai—fuel mixture to achieve mproved performance, ef-
ficiency. and engine combustion 15 considerably dependent on fhud flow dy-

Received: namics. In this study, the effects of mixtures of hydrogen and compressed

19 July 2013 natural gas (CNG) on a spark igmbon engine are numercally considered.

Received in revised form: This article presents the results of a direct-injection engine using methane—

22 November 20113 hydrogen mixtures contaiming 0 and 15 vol.% H,. The results show that the

Accapled percentage of hydrogen in the CNG increases the buming velocity of CNG

13 January 2014 and reduces the optimal 1gnition timng to obtain the maximum peak pressure
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REINFORCED Mechanical Properties of Carbon Fiber/Epoxy
PLASTICS & Composites: Effects of Number of Plies, Fiber
Original Article COMPOSITES Contents, and Angle-Ply Layers

Journal of Reinforced Plastics

and Camposites

H 000) 1-9 Hossein Rahmani, . Heydar Mahmoudi Najafi, Shohreh Saffarzadeh-Matin, Alireza Ashori
MeChanlcaI performance Of epoxyfcarbon Z) The Author{s) 2013 Department of Chemical Technologies, franian Research Organization for Science and Technaology
. . Reprints and permissions: (ROST), Tehran, ian
fiber laminated composites sagepub.cokourraPermissions v s

DOI: 10.1177/073 1684413518255

Mouiti-axial multi-ply fabric (MMF) composites are becoming | side by side [4]. Th me ical properties of the

Irp-sagepub.com increasingly popular as reinforcing materials in  high-
. . . " L performance composites due to their high mechanical prop-
Hossein Rahmani, S Heydar Mahmoudi Najafi and ®SAGE erties. This work aimed 1o study the effects of three variable

. - arameters including fiber contents, numbers of plies, and
Alireza Ashori aner orientations Dgl'l the mechanical pmpeniespuf MMF
composites. Unidirectional carbon fibers and a two-part

epoxy resin were employed to produce the composite lami-

nates using the manual lay-up process. it was found that the

mechanical properties of composites made with 5-ply were

slightly greater than 3-ply composites. Howewver, there was

no highly significant difference between them. Generally, the

angle-ply of the composites showed the greatest effect on

Abstract the mechanical properties compared with number of plies
The objective of this research work was to gain a better understanding of the mechanical properties of epoxy resin and layer orientations. The significant improvements in
mechanical properties of the composites were further sup-

con.lposites reinforceq with carbqn fiber. Fgr this purpose, the effects of fiber orientations, resin types, and n.umber of ported using scanning slectron microscopy (SEM). Merphol-
laminates on mechanical properties of laminated composites have been investigated. In the sample preparation, com- 09lesle:f hﬂwmt:ﬂall-e fracnrnrr_eb:tlfﬁs of cor'vt\pc_:snz
- e - - " . raveal that presence of fibar pulled out results in t

posites were manufactured by hand lay-up process, using a fiber-to-resin ratio of 40:60 (w: w). To |nvestlgn1:e.1:he effect of creation of voids between the fibers and matrix polymer,
fiber orientation, angles of 0°, 35°, 45°, and 90 were selected. Results show that the mechanical properties, in terms This causes the mechanical proparties of the composites to

- % c : o be reduced. Finally, the enhancement of mechanical proper-
of t.en5|le. I'Iexur?'ll .and |mp:\ct.5(|en.g'l:h, were maml;u.r dependent.on the fiber onenta.l:lons followed l?;r the number. of ties of composiles clearly confirmed that angle-p@' kayar
laminates. At a similar fiber orientation, the composites made with EM500 epoxy resin showed the highest mechanical 0,35 ,0°,+35,0) had the most significant reinforcing

effect among other parameters evaluated. PoLym. ENG. SCL,

properties (such as tensile and flexural and impact strengths) compared to other evaluated composites. However, the (AT DTN, FE112. 5 SHGS Beairty 0f Fiasiion Enpitans

differences were not highly significant. The results indicated that the mechanical properties of compaosites made with five-
ply were generally slightly greater than three-ply composites. It may be due to the bondline defects, which adversely
influence the mechanical properties. Scanning micrographs of the composites showed that the epoxy matrix material was INTRODUCTION
fully adhered to the fibers, indicating a strong interface. It can be concluded that the order of increment parameters in
the mechanical properties of the composites is fiber orientation = number of laminates = resin type. In addition, the
tensile and flexural properties were superior in case of £35° fiber orientation.

attemnpt |t

Keywords
Laminated compesites, fiber orientation, epoxy resin, carbon fiber, mechanical properties
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3. “PEM Fuel Céell Testing and Diagnos's” Translated by Dr Nahid Khandan.



Potentials for Cooperation

* = Production of in-situ electrochemical equipments
’ (e.q. EIS) for upgrading IROST Test Stations

‘ & * Developing new MEASs and SOFC anode/cathode
& materialsfabrication technologies through carrying
out Sci. & Tech. workshops

" Developing new reforming technologies

" = Chemica Hydrogen Storage







