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The Message Board

Research and Development has
always been a priority at the Faculty
of Engineering. The present issue of
FENG Research Bulletin reflects the
effort we have put in to achieve this
priority.

Prof Dr Wan Hashim Wan Ilbrahim

The Editorial Team has worked very
hard to successfully publish the
present issue. It brings together

diverse research activities conducted at
the Faculty of Engineering.

Dr Delsye Teo Ching Lee
Editor

| would like to congratulate the
researchers working at the Faculty of
Engineering on their remarkable
achievements. Also, | would like to
appreciate the excellent work done
by the editorial team of this bulletin,

Dr Hushairi Zen
Deputy Dean (PG & Research)

The format of FENG Research bulletin
has been improved this time by
incorporating the Research
Equipment recently acquired and by
adding information on PhD being
conducted at FENG.

Prof Dr Amir Azam Khan
Co-Editor
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Extended Abstracts of Selected Projects

Synthesis and Characterization of Mn, O, Nanoparticles and its Application on Oxidative and
Antibacterial Activity

Md. Rezaur Rahman, Sinin Hamdan, Abu Saleh Ahmed and Rubiyah Hj Baini
E-mail: rmrezaur(@feng. unimas.my

Mn,0, nanoscale materials have stimulated a great interest due to their special electronic and structural features with
unique |on-r.m.hangt: molecular adsorption, catalysis, electrochemical, and magnetic properties. It has been reported thai Mn 0O, is
a promising electrochromic material of anodic coloration since it has a reversible color change from brown (colored state) to yellow
(bleached state). Mn, 0, is also known o be an active catalyst in several oxidations or reductions, for example, it can be used as
catalyst for the cmdatmn of methane and earbon monoxide or the selective reduction of nitrobenzene, These combustion-related
catalytic technologies are of interest in relation to several air-pollution problems, allowing limitation of the emission of NOx and
volatile organic compounds from waste gases of different origins.

Manganese oxides are also powerful oxidants due to their high reducing potential. It has already been reported that Mn*
and Mn" oxides and hydroxides can oxidize many inorganic compounds including Co(I1), Cr(111), As(I11). Sbh(111) and Se(1V) and also
a variety of natural and xenobiotic organic compounds such as catechol, quinines, substituted phenols, aromatic amines, pesticides,
and explosives (e.g. TNT), Mn,0, (hausmannite) is a complex oxide of Mn containing both di- and tri- valent manganese. Redox
potential and pH have been used c.xu.ns;wely to evaluate equilibrium relationships between Mn(IT) activity in solution and various Mn
compounds, Reducing potential of Mn, 0O, is higher than that of the other Mn oxides,

Growing concern for public health and environmental quality has prompted a special interest in developing and implementing
various materials and methods for removing the toxic organic and inorganic pollutants from water. Dyes from the effluent of various
industries are the major sources of water contamination.

In this study, Mn,O, nanoparticle, prepared by forced hydrolysis method, is a promising material for decolorization of MB
and PR dyes from water, Dcmlurmumn of the dyes is believed to be oceurred through oxidative degradation via a surface mechanism,
pH of the decolorization medium exerts significant effect on the degree of dye decolorization. Al lower pH, the Mn, O, nanoparticles
show superior capacity of decolorization; the degree of decolorization of MB by Mn,O, nanoparticles reached more lhan 75% within
Imin at the pH as low as 3 shown in Figures 1 and 2.

o
ALH) 60 T RO 00 Al 500 A0 Tinn

Wavelength (nin) Wavelength (nm)

Figure 1: UV-vis spectra of 30 MMB dye solution before (a)  Figure 2: UV-vis spectra of 300_M PR dye solution before (a)
and after (b-k) charging the Mn O, nanoparticles at pH 3. The and at 24 h after (b) charging the Mn O, nanoparticles at pH 3.
spectra taken at different time intervals, viz., 1,3.5,7, 10,15, 20,  Inset shows the camera pictures of 300 MPR dye solution before
30, 60 min and 24 h after charging the nanoparticles correspond  (m) and afler (n) charging the Mn O, nanoparticles.

the spectra (b-k), respectively. Inset shows camera pictures of

30 M MB dye solution before (x) and afier (y) charging the

Mn, O, nanoparticles.
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Synthesis of Ceramic Nano Powders through Sol Gel Process. Study of Morphology and Composition
Changes with Post Treatment

Amir Azam Khan
E-mail: akamir@feng.unimas.my

Ceramic metal composites (CMCs) have been subject of investigation for the last several decades, but mainly the focus of
research remains the improvement of mechanical and thermal properties (fracture toughness, bend strength, thermal shock resistance),
One very important aspect which is recently of interest is the Eleetrical Properties of CMCs, The metallic phase which is mixed in
the form of a powder and co sintered together with the ceramic, can transform the composite into an electrical conductor once a
compaosition threshold is achieved. This system can be modelized as a three dimensional distribution of spheres within a continuous
matrix of ceramic. The reality is quite different than a simple model. The reaction between ceramic and metal at high temperature can
modify the properties of the ceramic-metal interface and can play a significant role in controlling the electrical properties. A completely
recent field ol research is the use of nano particles for producing nano composites. The present work proposes the synthesis of ceramic
nano particles using a sol-gel process. Nano particles of TiO, and TiC would be synthesized and compositional and morphological
studies would be conducted after a prolonged Post Treatment process,

By sol-gel chemistry doped and undoped TiO, nano particles can be synthesized with well controlled morphological
and structural features, This method provides control over reaction parameters, compositional homogeneity, grain size, particle
morphology and porosity. We get mono-disperse spherical nano erystalline TiO, powders with high chemical purity, high surface
areas, small erystallite size, by the hydrolysis and condensation of Titanium precursors in aqueous or non-aqueous medium at ambient
temperature under atmospheric pressure. Through sol-gel process, the physico-chemical and electrochemical properties of TiO, can
be modified to improve its efficiency.

The process involves the hydrolysis and polymerization ol metal precursors (alkoxide or halides). The solutions of precursors
are reacted to form irreversible gels that dry shrink to rigid oxide forms. The metal oxides are synthesized by the hydrolysis of reactive
metal precursors, usually alkoxides in an aleoholic solution, resulting in the corresponding hydroxide, The titanium precursor in
appropriate concentration is added to the selected solvent. The contents are stirred vigorously for various times. The precursors
for TiO, are mostly Titanium alkoxides and Titanium chlorides, which undergo hydrolysis and polycondensation reactions to form
either a network of “elastic solid” or a colloidal suspension (or dispersion) - a system composed of diserete (often amorphous)
submicrometer particles dispersed to various degrees in a host fluid. Formation of a Titanium oxide involves connecting the metal
centers with oxo (Ti-O-Ti) or hydroxo (Ti-OH-Ti) bridges during the reaction which is pH controlled, therefore generating metal-
oxo or metal-hydroxo polymers in solution. Condensation of the hydroxide molecules by elimination of water leads to the formation
of a network of metal hydroxide. When all hydroxide species are linked in one network like structure, gelation is achieved and a
dense porous gel is obtained, The precipitate obtained as result of hydrolysis is mixed with activated charcoal, then hydrolyzed and
gelatinized. Subsequently the gel is dried to obtain TiC in a tube furnace at 1400-1600°C under a flowing Argon gas. The powders
obtained from this method are in the nano sizes, the size distribution is though sensitive to Ph, time and temperature parameters. A
subsequent Post Treatment can drastically change the morphology and purity of the powders obtained. The samples are characterized
using techniques such as TGS, DSC, SEM, particle size distribution, BET surface area analysis, before and after the post treatment
process.

Bio-Chemical Adsorption Compressor (MY-143033-A) Upgrading for Automobile Air-Conditioning Real
World Application

Mohammad Omar Abdullah, vy Tan Al Wei, Leo Sing Lim
E-mail: aomar@@ feng.unimas.my

In general, automobile air-conditioning systems are designed to provide comfort for the driver and the passengers during a
Journey, The conventional electrical-driven compression systems are widely used in almost all of the automobiles today. Currently,
air-conditioning technology is required to evolve due to the new environmental regulations, notably Montreal protocol in 1987, Kyoto
protocol in 1997 and European Commission Regulation 2037/2000, These regulations are concerning about the depletion of the ozone
layer and also global warming, which decided to phase-out CFCs and followed by HCFCs and HFC-134a. As a result, this trend has
led to a strong demand for a new air-conditioning technology. Among the existing air-cooling technologies, adsorption air-cooling
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system has good energy-saving potential. The advantages of this system are: it can be powered by using waste heat from exhaust
gas, long lasting, requires low maintenance cost, uses non-polluting refrigerants and friendly to environment. A laboratory prototype
of exhaust heat-driven adsorption air-conditioning system (Figure 1) for automobile has been built successfully, commissioned and
laboratory tested. The system consisted of two adsorbers, n blower. an evaporator with a blower, a condenser with a fan, orifice tube,
valves and an engine. This prototype could produce cooling effect continuously, where two identical adsorbers were installed and
operated intermittently, An engine was used to supply exhaust gas to heat one of the adsorbers during desorption phase. Al the same
time, a blower was used to blow air through the other adsorber to initiaie adsorption phase. The cycle time of the system was sct fo
approximately 20 minutes, where the desorption and adsorption phases was around 10 minutes, respectively. The average chilled air
temperature that could he achieved was around 22.6°C when the average cooling coil temperature was around 11,4°C. The COP and
SCP of the prototype were calculated to be approximately 0.2 and 400 W/kg of adsorbent, respectively. The prototype was working
under laboratory conditions; there is a need to further the research for a new prototype that can be used for actual on-the-road
applications. Also, we are expecting a new prototype that will exhibit better performance and compact in size,

Figure 1: The laboratory scale prototype

Parametric Study on Utilizing Waste Glass as a Finely Ground Mineral Additive (FGMA) in a Modified
Multi-Component Binder (MMCB) Durable Eco-friendly Cement System

Morsuzailina Mohamed Sutan, Sinin bin Hamdan, Delsye Teo Ching Lee,
Zainal Abidin Talib (LIPM), Mohd Saleh Jnalar(LIPM)
E-mail: msnorsuzailinacd feng, untmas. my

Modified multi-component binder (MMCB) is a product composed of Portland cement, finely ground mineral additives
(FGMA). high reactive powder component and superplasticizer. This study focus on using waste glass as finely ground mineral
additive (FGMA) in a modified multi-component binder (MMCB) cement system. Past studies have shown waste glass from varying
recycling processes is considered to be a material which could be used as binder and as aggregate replacement. The application
of waste glass as a finely ground mineral additive (FGMA) in cement is a promising direction for recycling hence its potential of
producing an eco-friendly durable concrete. In order to achieve adequate and solid understanding on the behaviour of Waste Glass
Modified Multi-Component Binder cement system, this study will investigate, assess, design and model the physical and the micro
structural properties of the optimal level of the cement matrix system through four (4) distinct yet related phases that will fully
utilize nine (9) established and standardized methods and tests: SEM, TGA, FT-IR, EDX. XRD, ISAT, porosity, conductivity and
compressive strength. The expected outcome is an extensive fundamental understanding of the system in terms of parametric data,
optimal mix design and cement matrix model that will lead to a higher confidence in the use of waste glass in concrete.
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Extended Abstracts of Selected Research Publications

Analysing Freeway Traffic Incident Duration using an Australian Data Set

Ahmad Tavassoli Hojati, Luis Ferreira, PhilCharles, Mohamad Raduan bin Kabit*
E-mail: kraduant@feng.unimas.my

This paper investigates incident duration and identifies contributing variables for Australian conditions. The
paper presents a new framework for comprehensive traffic-incident data mining and analysis towards an incident
delay model and travel-time reliability modelling. Twelve months ol data were collected, analysed and the resulls are
presented in this paper. The findings suggest that debris, breakdown and multiple-vehicle crashes are the major
sources of incidents on freeways. Furthermore, freeway incident duration varied across the types of incident and time
of the day, and whether it was a week day or weekend day. However, there were no significant differences in relation
to day, week or month of the yvear, Significant variables on incident duration were identified using an ANOVA test
for each type of incident, In addition, the findings of this study reveal a high variance of incident duration within
each incident type. A variety of probability distribution functions were employed to test the best model for the
duration frequency distribution for each category of incident. Log-normal distribution was found to be more
appropriate for crashes, but log-logistic distribution was more appropriate for hazards and stationary vehicle
incidents.
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Figure 1: Freeway incident duration distributions and probability plot for different types of incidents on weekdays
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Stabilization of Tropical Peat Soil from Sarawak with Different Stabilizing Agents

P. K. Kolay, M. R. Aminur, S. N. L. Taib*, M. I. 5. Mohd Zain
E-mail: tlinda@feng.unimas.my

This paper describes a study on tropical peat soil stabilization to improve its physical properties by using
different stabilizing agents. The samples were collected from six different locations of Sarawak, Malaysia, to
evaluate their physical or index properties. Out of them. sample having the highest percentage of organic content has
been selected for stabilization purposes. In this study, ordinary portland cement (OPC), quick lime (QL), and class F
fly ash (FA) were used as stabilizer. The amount of OPC, QL, and FA added to the peat sail sample, as percentage of
dry soil mass, were in the range of 5-20%; 5-20% and 2-8%, respectively for the curing periods of 7, 14, and 28
days. The Unconfined Compressive Strength (UCS) test was carried out on treated/stabilized samples with the above
mentioned percentages of the stabilizer and the result shows that the UCS value increases significantly with the
increase of all stabilizing agents used and also with curing periods. However, in the case of FA and QL. the UCS
value increases up to 15 and 6%, respectively with a curing period of 28 days but decreases rather steady beyond this
percentage. Some UCS tests have been conducted with a mixiure of FA and QL to study the combined cffect of the
stabilizer. In addition, Scanning Electron Microscope (SEM) study was carried out on original peat soil and FA, as
well as some treated samples in order to study their microstructures,
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Figure 1: SEM images showing packed and highly bonded particles afler stabilization.

Properties of EPS RHA Lightweight Conerete Bricks under Different Curing Conditions

I. H. Ling, D. C. L. Teo*
E-mail: tdelsye@@feng.unimas.my

The depletion of non-renewable resources has become an alarming issue nowadays. Many environmentalists
and researchers have been investigating the use of waste materials as a renewable resource especially as raw
materials in construction. This paper reports on the potential use of waste rice husk ash (RHA) and expanded
polystyrene (EPS) beads in producing lightweight concrete bricks. The RHA was used as a cementitious material
since it is a lightweight reactive pozzolanic material. RHA was used as partial cement replacement. while the EPS
was used as partial aggregate replacement in the mixes. For this research, five types of EPS RHA concrete brick
samples were prepared. These samples differ from one another by the RHA content. The mix proportions were
prepared by volume due to the lightweight nature of EPS. Sample A acts as a control sample. It contained only
cement, sand and EPS. Samples B, C, D and E have RHA replacements of 5%, 10%. 15% and 20% respectively.
Bricks of 215 mm x 102.5 mm x 65 mm in size were prepared in this study. The engincering properties of the bricks
were investigated. Among the properties studied were hardened concreie density, compressive strength and waler
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absorption of the EPS RHA concrete bricks. Scanning electron microscopy (SEM) analysis was also performed on
the brick samples. Four types of curing conditions were employed in this study. These include full water curing (C1),
3-day curing (C2), 7-day curing (C3) and air dry curing (C4). It was determined that Sample C with 10% RHA
replacement showed the highest compressive strength at each age under different curing conditions. In general, it
was found that the properties of the bricks are mainly influenced by the content of EPS and RHA in the mix and also
the curing condition used.
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Figure 1: Relationship between compressive strength of the EPS RHA conerete bricks under C1 curing for different
samples

Development of Adsorption Air-Conditioning Technology using Modified Activated Carbon — A Review

T.H.C. Yeo, LAW. Tan*, M.O. Abdullah
E-mail: awitan(@feng.unimas.my

Adsorption air-conditioning technology has attracted much attention recently due to its environmental friendly
properly. Some successes have been reported in the literature on the adsorption technology for air-conditioning
applications. This paper presents an overview of the researches which had been carried out on adsorption
refrigeration system with the commonly used adsorbent and adsorbate working pairs, solar adsorption refrigeration
and adsorption technologies in automobile. Activated carbon has been widely used as the adsorbent in adsorption
refrigeration system. However, one of the bottlenecks which prevent the improvement of the adsorption refrigeration
technology using activated carbon is the use of the readily available commercial activated carbon without prior
treatment, which has resulted in relatively lower performance as compared to the conventional absorption and
vapour compression technologies. Various modification methods on activated carbon are thus discussed in this paper
for future development and improvement of adsorption air-conditioning system.
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Figure 1: A schematic diagram of locomotive driver cabin air-conditioner
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Feasibility Study of a Photocatalytic Reactor for In Situ Groundwater Remediation of Organic
Compounds

L.L.P. Lim*, R.]. Lynch
E-mail: llpleonard@ feng.unimas.my

Remediation of groundwater contaminated by gasoline leakage from underground structures is usually
complicated and costly. This work describes the use of an underground reactor, in a sand tank, placed downgradient
from a simulated leakage of MTBE and other gasoline components. The reactor, Honeycomb [, is full scale in the
horizontal plane. It tested the remediation of MTBE plumes at various velocities and in the presence of other
gasoline compounds (toluene, ethylbenzene and o-xylene — TEo-X). The overall performance of Honeycomb | was
evaluated and the efficiencies of two different experimental scales were compared. The MTBE plume was longer but
narrower with increasing groundwater to MTBE velocity ratio. MTBE appeared to have a minor co-solvent effeet on
the TEo-X migration as TEo-X migrated at the MTBE migration rate but at significantly low concentrations. The
MTBE removal efficiency decreased by about 8% in the presence of TEo-X. The scaled up Honeycomb |1
successfully treated 212 L of groundwater in 24 days and demonstrated its reliability over a 10-month period,
achieving an overall 76% MTBE removal. In essence, this study demonstrated the potential of the immobilised
photocatalytic reactor for in situ groundwater remediation, at the velocities tesied in this study.
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Figure 1: Reduction of MTBE concentration in the photocatalytic reactor at average linear velocities of 14.6, 15,6, 29.0
and 37.3 em d”': achieving at least 70% MTRBE removal

Advanced Ceramic Matrix Composites for High Energy X Ray Generation

Amir Azam KHAN*, Jean Claude LABBE
E Mail; akamir@feng.unimas.my

The High Energy X ray targets are the anodes used in High Performance tubes, designed to work for long
operating times and at high power, Such tubes are used in CT Scan machines. Usually the tubes used in CT Scanners
have to continuously work at high temperatures and for longer scan durations in order to get maximum information
during a single scan. These anodes are composed of a refractory substrate which supports a refractory metallic
coating. The present work is a review of the development of a ceramic metal composites based on aluminum nitride
(AIN) and molybdenum for potential application as the substrate. This composite is surface engineered to be coated
with tungsten, the most popular material for High Energy X ray Targets. DC blown arc plasma is employed Lo spray
metallic coatings on the surface of Ceramic Matrix Composites. The objective is to increase the performance and the
life of an X ray tube. Aluminium nitride-molybdenum ceramic matrix composites were produced by uniaxial
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hatpressing mixtures of AIN and Mo powders, These composites were characterized for their mechanical, thermal,
electrical and micro-structural properties. An optimized composition was selected which contained 25 vol.% of
metallic phase dispersed in the AIN matrix. These composites were produced in the actual size of an anode and
coated with tungsten through DC blown arc plasma spraying. The results have shown that sintering of large size
anodes is possible through uniaxial pressing, using a modified sintering cycle,
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Figure 1: Schematic diagram showing major components of an X ray tube used for medical diagnostics

Flexural Performance of CFRP Strengthened RC Beams with Different Degrees of Strengthening
Schemes

H.R. Sobuz, E. Ahmed, N.M. Sutan®
E-mail : msnorsuzailina feng.unimas.my

Externally bonded carbon fiber reinforced polymer (CFRP) composite laminates have been suceessfully
applied to reinforced concrete beams and other structural elements for the purpose of increase load carrying capacity
of such elements. This paper presents the experimental results on the flexural strengthening of reinforced concrete
beams by CFRP laminates attached to the tensile soffit of the beams by epoxy adhesive, A total of six reinforced
concrete beams having different degrees of strengthening scheme were tested to failure under transverse bending
over an effective span length of 1900 mm. The increase of ultimate strength provided by the bonded carbon fiber
was assessed by varying the layers of composite laminates. The results indicate that the flexural strength of beams
was significantly improved as the layers of laminate increased. No de-lamination of the superimposed CFRP plates
was observed from the test. However, de-bonding of CFRP laminates from concrete surface was observed for the
case of multi-layer strengthening of beam. It is concluded that the attachment of CFRP laminates with edge strip
plates has substantially influenced the performance of CFRP strengthened beams. The paper also highlighted the
beams failure modes due to the different level of strengthening scheme.

Conservation of Sarawak Peat Swamp in an Urban Landscape by Fuzzy Inference System

12.Y.5. Mah

E-mail: ysmah(feng.unimas.my

Freshwater habitats are one of the planet’s most important, yet most manipulated, environments. This is what
happens in Sarawak that the environment has been radically changed due to urban developments. This paper is
promoting the idea that we don’t need a complicated but a simple tool like fuzzy inference system to strike a balance
between the existence of peat swamp and the humans who live nearer and nearer to it, Conditions vital to the
survival and continuity of a natural wetland system can be adapted as fuzzy rules, These rules are capable of
providing indicators of how much wetland can be exploited, and at the same time, still allow the system to properly
functioning as a wetland,
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Dimensionless Response of Underground Pipes Due to Blast Loads Using Finite Element Method

A. ). Olarewaju. N.5S.V. Kameswara Rao, M. A. Mannan®
Email: mannan(@feng. unimas.my

Underground structures are fully buried structures and partially buried structures. These can be any structures
of diver's shapes, sheliers, basement, silos, storage facilities, shafis, tunnels, pipes. etc. These structures are
constructed of different materials such as steel, plain and reinforced concrete, timber, clay, fibre glass, etc.
Underground pipes are used for water supply, drainage, oil and gas supply, irrigation, etc. Blast from terrorists,
accidental explosion, war, accumulation of explosive gases in pipes, ctc can create sufficient tremors to damage
substructures over a large area, It has been reported that at blast wave of 138 kPa, reinforced conerete structures will
be leveled. Consequent upon these phenomena are loss of lives and property while in the manufacturing industry, it
leads to disruption in production, land degradation, etc. Blast constituent comprises of the ground media, intervening
layer, structures, and blast, This study is aimed at determining the response of simulated empty underground pipes
due to blast loads using finite element method. In this study, blast load parameters were determined using Unified
Facilities Criteria (2008). Time integration technique in Abaqus/Explicit was used to solve the equation of motion.
The soil and pipes materials were considered as elastic. homogeneous and isotropic. The material properties as
obtained from different researchers and pipe manufacturers were used. Dimensional analysis was used to present the
results. From the result of the dimensionless parameters, it was observed that depth of burial of pipes play a
significant role in the response of underground pipes due to surface and underground blasts while coefficient of
friction has little effect due to underground blast. Dimensionless pressure and deflection of underground pipes
reduce as embedment ratios increase in surface and open trench blasts while this is not so in underground blast.
Finally guidelines thus established would help in the design of underground pipes to resist effects of blasts,
Consequently, the environmental risk and hazards caused by blasts will be reduced.
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Figure |: Dimensionless pipe pressure against embedment ratio for open trench blast

Evaluation of Incident Solar Radiation on Inclined Plane by Empirical Models at Kuching, Sarawak,
Malaysia

A.Q. Jakhrani, A.K. Othman*, A.R.H. Rigit, P.L.. Law, R. Baini, S.R. Samo
E-mail: okhalidi@feng.unimas.my

In this paper six different empirical models (three isotropic and three anisotropic sky models) were used for
the estimation of available solar radiation on inclined surface at Kuching, Sarawak, Malaysia. Five year with
monthly average solar radiation and meteorological data was used to compute the available radiation falling on the
inclined plane, The tilt angle was fixed at 11°S towards the equator to obtain more energy from the sun in the worst
months of the year. From the results of selected models, it is revealed that the Reindl et al. model displayed the
highest estimated values among all models; while the Badescu model demonstrated the lowest results as compared to
isotropic as well as anisotropic models. It is recommended that Liu & Jordan model is better model for cloudy
weather conditions at Kuching, It can also be used for the estimation of solar radiation on tilted surfaces in overcast
skies conditions.

Table 1: Amount of monthly mean daily incident solar radiation (MJ/m”) on tilted surface by different models at
Kuching, Sarawak

MONTH | EXTRA- GLOBAL INCIDENT SOLAR RADIATION ON TILTED SURFACE

TERREST- | Afigll’-\ﬁm Liu& | Koronakis | Badescu | Hay & Reindl | HDKR

RIAL oN Jordan Maodel Model Davies etal. Maodel

SOLAR | HORIZONTAL | Model Maodel Model
RADIATION | SURFACE

Jan 35.60 12,80 14.25 14.24 14.19 14,71 14,99 14,71
Feb 36.98 14.24 14,55 14,57 14.48 14.06 14.89 14.66
Mac 37.70 15.87 15.81 15,83 15.73 15.82 16.03 15.83
Apr 36.90 16.21 15.63 15.67 15.58 15.56 15.76 15.56
May 35.24 16.63 15.58 15.60 15.51 15.41 15.60 15.41
Jun 34.03 15.82 14,63 14.65 14.56 14.43 14.62 14.43
July 34.47 16.77 15.81 15.84 15,75 15.68 15.87 15.68
Aug 35.90 17.21 16.55 16.57 16.48 16.46 16,66 16.46
Sep 37.20 16.51 16.28 16.30 16.21 16,26 16.47 16.26
Oct 37.00 15.2% 15.40 1542 15.32 15,45 15.68 15.46
Nov 35.76 14.59 14,97 14,99 14.9 15.08 15.31 15.00
Dec 35.04 13.42 13.83 13.87 13.78 14.00 14.23 14.00
Mean 35.09 i5.44 15.28 15.30 15.21 15.29 15.51 15.29
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The Fracture Properties of Environmentally-Friendly Fiber Metal Laminates (FML)

H.T. N.Kuan®, W.J. Cantwell, Md. Akil Hazizan, C. Santulli
E-mail: khinicholas@ feng.unimas.my

The tensile and impact properties of environmentally-friendly composites and FMLs have been investigated.
Of the four composites investigated here, a self-reinforced polypropylene composite offered superior properties to
basalt, lax and hemp fiber reinforced polypropylene composites. Adding aluminum layers to the outer surfaces of
the composites resulted in a significant enhancement in the tensile and impact properties of the laminates. The tensile
strength and modulus properties of the FMLs obey a rule of mixtures approach, suggesting that simple procedures
can be used to design these hybrid systems. Under low velocity impact loading, the SRPP, and its associated FML,
offered the highest resistance to perforation, as a result of gross plastic deformation in the composite and metal plies,
A semi-empirical model, previously employed to characterize metal plates, was used to characierize the low velocity
impact response of the laminates investigated here. The model was capable of predicting the trends in the
experimental data with reasonable success. This evidence suggests that environmentally-friendly fiber-based FMLs
offer significant potential for use in engineering applications.
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Figure 1: Bar chart of the specific perforation energy for the plain composites and the FMLs

Experimental Investigation of Vortex Breakdown in a Coaxial Swirling Jet with a Density Difference

A. Adzlan*, H. Gotoda
E-mail: kaafadzli@feng. unimas.my

In this work we experimentally investigate the behavior of stable vortex breakdown taking place in acoaxial
swirling jet with a density difference, highlighting the effect of the outer jet on the height of thestagnation point.
With increasing bulk flow velocity of the outer jet, the degree of low divergencedecreases, resulting in an increase
in the height of the stagnation point. This is due to a significantincrease in the mean axial velocity along the
centerline of the jet, which is clearly shown by particleimage velocimetry (PIV). We proposed an equation to
physically explain the height of the stagnationpoint in a coaxial switling jet with a density difference undergoing
vortex breakdown, by consideringan estimate of the momentum balance in the flow, based on a simplified Navier—
Stokes equation forcoaxial jets with coannular flow. Even though the effect of the density difference on the height of
thestagnation point is overestimaied by the proposed equation, the increase with respect to the Reynoldsnumber of
the outer jet observed experimentally is in reasonably good qualitative agreement with thetrend predicted by the
theoretical model.
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viscosity jet

The Effect of Alkali Pretreatment on Mechanical and Morphological Properties
of Tropical Wood Polymer Composites

M.S. Islam, S. Hamdan, 1. Josoh. M.R. Rahman, A.5. Ahmed
E-mail: hsinin(@feng.unimas.my

In this study, mechanical and maorphological properties of wood polymer composites (WPCs) from five kinds
of selected tropical light hardwoods namely Jelutong (Dyera costulata), Terbulan (Endospermum diadenum),Batai
(Paraserianthes moluccana), Rubberwood (Hevea brasiliensis), and Pulai (Alstonia pneumatophora) were
investigated. Methyl methacrylate (MMA) and styrene (ST) vinyl monomer mixture (50:50; volume:volume) was
used in preparation of WPCs. Before being impregnated with an MMA/ST monomermixture, wood species were
chemically pretreated with 5% sodium hydroxide (NaOH) solution for the reduction of hydrophilic hydroxyl groups
and impurities from the cellulose fibre in wood and to increased adhesion and compatibility of wood fibre to
polymer matrix. Monomer mixture (MMA/ST) was impregnated into raw wood and NaOH pretreated wood
specimens to manufacture WPC and pretreated wood polymer composite (PWPC). Mechanical tests and
microstructural analysis were conducted, Comparison has been made among the properties of raw wood, WPC and
PWPC, The result reveals that PWPC vyielded better mechanical and morphological properties compared to WPC and
raw wood.

Table I: Compressive strength of raw wood, WPC and 5% NaOH PWPC

. reai =, i i
Wood Species Composite Type [~ “ﬁE: iﬂ“pnww mmgttlj d{:‘;lr’a). o Lo MLI'I ar

Untreated (raw) 2.85 0.57 A

Jelutong WPC 4,41 0.33 B
PWPC 5.30 0.13 (&
Untreated (raw) 3.52 0.63 D

Terbulan WPC 5.50 0.29 I
PWPEC 6.50 0.2 F

Untreated (raw) 3.58 .83 G

Batai wpe 520 0.3 H
PWPC 6,30 0.38 1

Untreated (raw) 2.68 0.83 !
Rubber WpPC 375 0.26 K
PWPC 4.45 0.2 L
Untreated (raw) 242 1.17 M

Pulai WPC 370 0.21 ™
PWPC 4,40 0,28 8]

Mean value is the average of 10 specimens.

" = Maoisture content.

" The same letiers are not significantly different at u = 5%.
Comparisons were done within the each wood species group.
(St.dev. = Standard deviation, HG = Homogeneity Group)
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Research News

Conferences, Workshops and Seminars

1. EnCon 2011

Engineering Conference 2011 (EnCon 2011), the 4" in the series of EnCon Conferences, was organised successfully from
29 Movember to | December 2011 at Riverside Majestic Hotel in Kuching, EnCaon is the flagship conference of the Faculty of
Engineering and since its inception in 2007, it has attracted academicians and professional in the engineering field from Malaysia
and abroad. The Department of Electronics, Faculty of Engineering was given the honour to organise the conference, The theme
selected was “Advance and Innovations in Electrical Electronics and Telecommunications and Computing Technologies™ which
wis very relevant and timely as it reflected the accelerating growth of electronics and telecommunication technology, The objective
of EnCon 2011 was to provide an avenue lor researchers, scientists, engineers, academicians as well as industrial professionals to
present the results of their research and development activities,

Jointly organized with Institution of Engincers Malaysia, IEM (Sarawak Branch), and co-sponsored by Science and Information
Organization (SAl), the conference received more than 100 papers ol which 78 were presented at the conlerence. The participants
came from as far as United Kingdom, Australia, Canada, Germany, Korea, India, Pakistan, Iran and Kuwait. Two interesting keynote
speeches were delivered by Professor Dawk Dr Khairuddin Ab. Hamid, Vice-chancellor of UNIMAS's and Dato’ Ir Abang Jemat
bin Abang Bujang, Managing Director and CEO of SACOFA Sdn Bhd. YB Datuk Amar Abang Haji Abdul Rahman Zohari bin Tun
Datuk Abang Haji Openg. Minister of Huu.-;ing and Minister of Tourism, Sarawak olficiated the conference. A total of 18 parallel
sessions covering areas such as Eleetrical and Electronics, Signal Processing, Control Engineering, Communication System, Network
and Protocol, Antenna and Propagation, Modeling and Simulations, and Energy were hosted,

2. EnCon 2012

The 5" Engineering Conference (EnCon 2012) was held from 10 10 12 July 2012 at Pullman Kuching, Sarawak and was
officiated by the Chiel Minister of Sarawak, Y.A.B Pehin Sri Haji Abdul Taib Mahmud. The conference was organized by UNIMAS
and co-organized by Institution of” Engineers Malaysia, IEM (Sarawak Branch) with the theme “Engineering Towards Change
- Empowering Green Solutions™, EnCon 2012 served as a platform for discussion among researchers, academicians, engineers,
industrial professionals and postgraduate students to promote cooperation and technological research progress in Green Engineering.
The conference featured 3 prominent keynote speakers namely Professor Simon Beecham from University of South Australia,
Professor Tan Kiang Hwee from National University of Singapore (NUS) and Datuk Ir Hamzah Hasan, CIDB Malaysia Chairman,
A workshop on “Geoenvironmental Engineering for Sustainable Development™ was also held on the last day of the conference. The
speakcrs tor this workshop were Professor Shenbaga Rajaratnam Kaniraj Jeyachandran, Dr Siti Noor Linda Taib and Dr Leonard
Lim Lik Pueh from the Department of Civil Engineering, Faculty of Engineering, UNIMAS.

The conference accepted 82 full papers for presentation. Among the topics discussed in the 20 parallel technical sessions were
Sustainable Building and Structure System, Transport System, Geotechnical and Geoenvironmental Engineering, Sustainable Water
and Waste Management, Energy Efficiency. and Advanced Manufacturing and Technology. The conference was attended by about
100 participants not only from Malaysia but also lrom other countries around the globe,

Page | 31




S/licinted Be.

EnCon 2012 Opening Ceremony

3. Workshop on Surface Engineering

A one day workshop on Surface Engineering was conducted at the Faculty of Engineering on the 28 August 2012, The
workshop was organised by the Department ol Mechanical and Manulacturing Engineering for its continuing education program
within the Strategic Planning Framework. It was attended by 15 participants from different departments of the Faculty including two
participants from the Faculty of Resource Science and Technology. Professor Dr Amir Azam Khan from Department of Mechanical
and Manufacturing Engineering conducted the workshop which was divided in three sessions. Group discussions and Q&A were
carried out in cach session,

Workshop on Surface Engimeering

The topics covered during the workshop included Surface Treatment and Surface Coatings, Vapor Deposition Process, Surface
Phenomena, Thermal Barrier and Wear Resistant Coatings, Atomic, Molecular and Particulate coatings, Assisted Chemical and
Physical Vapor Deposition. A few case studies of plasma sprayed coatings were also presenied and discussed. The workshop was
concluded with discussion and comments {rom the }!:11[‘[\.'I|Nl|'ll‘v about the necessity and the role of Surface Engincering in the
industrial and manufacturing sector of the region.
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4. Talks and Seminars

The Faculty of Engineering, UNIMAS encourages collaboration with different industries and one such way is by
organising talks and seminars. A number of interesting talks and seminars were given by prominent researchers and
practitioners from around the globe. Below is a list of talks and seminars organised in collaboration with the Faculty
of Engineering in 2012:

. Biodiesel Presentation by Eco-Green Technology on 8 February 2012

2. Seminar on 'Engineer's Role in Environmental Management in Malaysia by Ir Dr Shamsudin Ab Latilon 13
April 2012

3. Talk on 'From Student Engineer to Professional Engineers' by Prof Dr David Scott from Curtin University
on 20 April 2012

. Talk with Mechanical & Electronic Engineering Students by Tokuyama Corporation on 28 April 2012

5. Talk on 'Constructive Alignment' by Prof Ir Dr Mohd Sobri Takriff on 3 May 2012

6. Talk from the Mechanical and Manufacturing Department's Industry Advisory Panel (IAP) representative,
Date' Che Mat Bin Che Wanikon 30 May 2012

7. Talk on 'Marginal Engineering: Harvesting Technology for Affordable Economy' by Ir Dr Shakor Ramat
Badaruddin on 12 June 2012

&, Seminar by Dr Yoshiaki Miyajima from Sumitomo Electrics Industries, Japan on 19 July 2012

9, Tallk by Dr Azman Osman and Delegates from School of Information Science, JAIST, lapan on 24
Seplember 2012

5. Faculiy of Engineering Seminar Series

The Faculty of Engineering is actively involved in holding seminar series which showease the research work
conducted by members of the faculty throughout the year. The seminar series held this year includes:

I.  Effect of Ultrasonic Pre-treatment on Low Temperature Acid Hydrolysis of Oil Palm Empty Fruit Bunch by
D Shanti Faridah Salleh on 11 January 2012

2. A Geotechnical and Geo-Environmental Overview of Sarawak by Prof Dr Shenbaga Rajaratnam Kaniraj
Jeyachandran on | February 2012

3. Flow Past Spillway Acrators by Assoc Prof Dr N.R. Afshar on 21 March 2012

4. Creation, Innovation, Science and Technology by Assoc Prof Dr Hj. Mohammad Omar Abdullah (@ Mak
Khoon Ling on 22 February 2012

5. Nature Sensitive Water Engineering Design by Dr Darrien Mah Yau Seng on 29 February 2012

6. Boolean Matrix Implementation with DNA Computing by Dr Nordiana Rajaee on 25 April 2012

7. Pile Head Cyelie Lateral Loading by Dr Norazzlina bt M. Sa'don on 23 May 2012

8. Performance Improvements for Hard Disk Drive Vital Components: Bearings and Actuator Armslow by Dr

M. Danial Ibrahim on 18 July 2012

9. Enhancing Service Life of RC Siructures for Chloride Belt Area through Performance-based Concrete
Specifications - A Guideline for Sarawak Construction Industry by Prof Dr Md. Abdul Mannan on | August
2012

10, Three Phase Converter Switching Via Direct Power Conirol Technique by Mr Hazrul Mohamed Basri on 13
August 2012

11, Seismic Assessment of Wall-Diaphragm Connections in New Zealand Unreinforced Masonry Buildings by
Dr Abdul Razak Abd Karim on 19 September 2012

12. Latest Regulation of Chemicals in Europe by Mr Mohd Farid b Atan on 26 September 2012

13, Performance Optimization for Networks-on-Chip Architectures using Multi-Level Network Partitioning by
Mr Asrani Lit on on 31 October 2012

14, Dynamics of Green Energy Extraction [rom In-Stream Water: An Attempt with Cross Flow Micro Hydro
Turbine by Assoc Prof Dr M. Shahidul Islam on 21 November 2012

15, Solar Dryer with Biomass Backup Burner for Drying Pepper Berries by Assoc Prof Ir Dr Andrew Ragai ak
Henry Rigit on 28 November 2012

16. Hydrokinetic Turbine Design for Remote Community Electric Power Supply by Mr Martin Anyion 19
December 2012
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Recent Research Facilities at the Faculty of Engineering

Faculty of Engineering (FENG), UNIMAS has procured a number of new laboratory equipment for teaching and
learning as well as research activities. Among some of the sophisticated and state-of-the-art analytical equipment
purchased in year 2011/2012 are the Fourier Transtform Infrared (FTIR) Spectrometer, Gas Chromatography Flame
lonization Detector (GC-FID), High-Performance Liquid Chromatography, Atomic Absorption Spectrometer (AAS)
and Differential Thermal-Thermogravimetry Analyser (DTA-TG). All these analytical equipment are located in the
Analytical Laboratory, Department of Chemical Engineering and Energy Sustainability.

Infrared spectroscopy is an analytical technique for chemical identification. The FTIR spectrometer available at
FENG is manufactured by Shimadzu, Japan, model IRA{Tinity-1. This equipment has a relatively high S/N ratio of
30000:1, 1-minute accumulation, neighbourhood of 2100 em™', peak-to-peak, a maximum resolution of 0.5 em ' and
wave number range from 7800 to 350 em’'. Furthermore, this equipment is useful for applications in various fields
such as analysis of food products. metals, chemical polymers, medicine. cosmetics and others. The instrument is
equipped with a soflware for case of application and the software contains a library of spectra for over 300 highly-
selected inorganic substances, organic substances and polymers that are often detected as contaminant, therefore
making identification process easier.

GC is a type of chromatography that is commonly used in analytical chemistry for separating and analyzing
compounds that can be vaporized without decomposition. There are different types of detectors for GC. The detector
for GC available at FENG is flame ionization detector (FID), This equipment is manufactured by Shimadzu, Japan,
model GC-2010, FID is the most common and widely used detector as it has the best sensitivity and a wide dynamic
range. The FID is also relatively non-selective; therefore it can detect almost all compounds with C-H bond, The
carrier gas for this instrument is hydrogen. nitrogen and purified air. This instrument is also equipped with
autosampler for ease of application and with software which allows controlling, monitoring and analysis,

Another type of chromatography commonly used in analytical chemistry is the high performance liquid
chromatography (HPLC). HPLC can handle non-valatile samples and thermally sensitive samples which cannot be
analysed with GC. The HPLC equipment available at FENG is manufactured by Perkin Elmer, USA, model Flexar-
LC equipped with UV detector. Unlike GC which is using gas as the mobile phase, the HPLC is using liquid as the
mobile phase, Currently, there are 33 columns for different types of applications available in the laboratory. This
equipment is equipped with software which allows user to contral, monitor and carry out post-analysis.

Atomic absorption spectromeler (AAS) is an analytical equipment mainly used for measurement of metal
clements. The operating principle involves the use of flame or electrical heating so that cach of the heated and
atomized elemenis absorb unique wavelength light, The AAS unit available at FENG is manufactured by Shimadzu,
lapan, model AA-7000. This unit has two types of atomizer which are flame and graphite furnace, The advantage of
flame atomizer is that it gives high stability, quick analysis and measurement at ppm level while graphite furnace
atomizer gives measurement at sub ppl level. This AAS unit is equipped with autosampler for ease of application,
There is also software included which allows controlling, monitoring, analysis and post-analysis.

The DTA-TG equipment available at FENG s manufactured by Shimadzu, Japan, model DTG-60H. This
instrument is able to perform thermogravimetry analysis (TGA) and differential thermal analysis (DTA). The DTA is
carried out to measure temperature differences between a reference and a sample as a function of time in specified
atmosphere. Meanwhile, the TGA is earried out to measure mass of a sample by a thermobalance as a function of
temperature. The thermobalance design for this instrument is top loading style which enables simultaneous TGA and
DTA measurement. Soltware is provided for this instrument which allows user to control, monitor, conduct analysis
and post-analysis.

Page | 34




Figure 1: Fourier Transform Infrared Spectrometer Figure 2: Gas Chromatography Flame lonization Detector
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Figure 3: High-Performance Liquid Chromatography Figure 4: Atomic Absorption Spectrometer
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Figure 5; Differential Thermal-Thermogravimetry Analyser
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Research Collaboration

Faculty of Engineering has entered into an agreement of joint collaboration with University ol Limoges France,
Under this collaboration one PhD student would be jointly supervised by Professors from each University. Professor
Dr Amir Azam Khan visited University of Limoges in July 2011 and this collaboration proposal initiative took place
alter this visit. The laboratory of “Science des Procédés Céramiques et de Traitements de Surface” (SPCTS) is doing
research in the field ol renewable energy for the last several years, Precisely, the active research domain is the
development of ceramic layers with high ionic conductivity, to be used inside the solid oxide fuel cells. The solid
oxide fuel cells as manufactured presently, work at temperatures higher than 500 “C. This is a point of concern as high
temperatures not only create the problem of preheating the cell but also a security risk. At these temperatures leakage
of hydrogen from the system can create an explosion. Hence, there is a continuous research going on 1o develop
ceramic materials capable of conducting at lower temperatures. These ceramics should be stable and inert to the
atmosphere. Any phase change as a function of time and temperature would render these ceramics useless. One oplion
is to deposit layers of different composition so as to create what we call as “smart materials™. These ceramic layers are
engineered to provide a low temperature jonie conductivity for a safe operation of solid oxide fuel cells.

The theme of “Advanced Materials for Renewable Energy™ has gained importance as the natural and classical
sources of energy are getting depleted day by day. Moreover, the laboratories and research equipment available at the
University of Limoges is of highest caliber and state of the art. The candidate will also have an opportunity to work
under qualified supervisors, with a rich experience of research on the subject. All this is expected to develop novel
research, publishable in renowned journals.

Oxygen (air) Poay Hydrogen
—————i .'. - —
Y .
O, +4e > 20 | #f IH,+ O~ - H,0+2¢
R
2
o | Water
— ‘ = - ‘. L — =
Electrolyte yttria-
Cathode stabilized zlrconia Anode
Porous YSZ/5-LaMnO, (vsz) Porous NifYSZ cermel

Figure 1: Schematic of a ceramic fuel cell or solid oxide fuel cell (SOFC)
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