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Abstract—Hail and thunderstorm processes have been investigated based on 1960-
2006 year period meteorological observation data for Georgian territory in presented 
article.   The conducted statistical analysis revealed that those processes have 
increasing tendency over Georgian territory. Constructed GIS maps revealed that 
these processes cover whole territory. Especially there exist some local areas in west, 
east and south part where they are especially intensified.  
 
Keywords:  Climate change, natural disaster, statistical analysis, geoinformation 
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Abstract 
Briquettes are composed of the binder and filler. A binder is usually made up 
from fibrous organic materials such as newspaper, starch flour etc. in order to 
hold the briquettes together.  The filler is used to enhance the combusting 
performance. 

To make briquette, two agricultural wastes such as saw dust and rice husks was 
used as the filler material. Those were obtained from saw mills and rice fields 
respectively.  Newspaper was used as the binder material. The newspapers were 
first soaked in hot water for 3 hours until it reaches a porridge consistency. The 
briquettes was made with a   Caulk Gun, and dried in an incubator of 50 degree 
Celsius for 2 days.   Nine different types of briquettes were made with different 
combination of the above mentioned filler and binder materials. Calorific value, 
elemental analysis and cooking tests were performed for the manufactured 
briquettes. 

From the above tests, it may be concluded that, there is a great potential for 
these briquettes in Brunei Darussalam and could possibly serve as an alternative 
source of energy. 
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Abstract: The highest possible power output under specified atmospheric conditions 
plays great role in designing a wind turbine blade, In this paper,  The maximum 
likelihood estimation method was used to compute the hub height wind 
speed (65m) mathematical model based on the observation data of Hexi 
Corridor wind at 10m height, taking  40m blade as an example, The modle is 
established by blade element momentum theory, At same time the tip loss is taking 
into account, Each section of the chord, twist angle of wind energy utilization 
coefficient, skin ply and girder cap layer thickness parameters were optimized, The 
aerodynamic performance and stress distribution are given out, the results showed that 
the optimized: the optimized blade wind energy utilization coefficient is greatly 
improved and the quality of the blade is reduced significantly, It is suitable for 
wind characteristics of the blade design condition performance supper than that of 
general blade, It provides a theoretical basis for the blade design . 
 
Keywords: The wind; maximum likelihood estimation; aerodynamic performance�
wind energy utilization coefficient; optimization model; 
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ABSTRACT: 

The Molecular geometry, vibrational frequencies, energy gaps, net charges, 
dipole moments and heats of formation for ThioHydantoin at the ground state, in 
present work, we have been calculated and performed by using the Molecular 
Mechanics, PM3, ab initio/HF and DFT/B3LYP methods basis set in order to 
obtain optimized geometrical parameters are in good agreement with 
experimental values. Comparison of the obtained fundamental vibration 
frequencies of ThioHydantoin result by DFT/B3LYP (6-311G++ (d, p)) method 
with simple regression, are in a close agreement with the experimental data. ab 
initio/HF with 6-31G+,6-31G++(d,p) and 6-311G++(d,p) basis set was used to 
investigate the effects of a variety of substituants (methyl ,dimethyl, trimethyl 
,and chloride ,dichloride ,trichloride ) on the electronic properties of 
ThioHydantoin derivatives. Detailed vibrational wave number shifts and 
vibrational mode analyses were reported. 

Keywords: ThioHydantoin, Vibrational frequencies, Substituent effect, DFT, ab 
initio. 

 

 

 

 

 



Microbial oils-based biodiesel production from wet 
cell of mixed culture of microalgae and yeast 
grown on traditional fermented rice noodle 

wastewater 
 

Kanchana Nutthisan1, Mutiyaporn Paungbut1, Supaporn Kookkhunthod1, 
Ratanaporn Leesing1, 2, 3* 

1Department of Microbiology, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand 

2The Center for Alternative Energy Research and Development, Khon Kaen University, Khon Kaen 40002, Thailand 
3Fermentation Research Center for Value Added Agricultural Products, Khon Kaen University, Khon Kaen 40002 

Thailand 
*Corresponding author: ratlee@kku.ac.th 

 
Abstract  

 
The high cost of microbial oils-based biodiesel production is mainly contributed by microbial 
cultivation and downstream process. To reduce the production cost, the cost-effective carbon 
substrate containing sugar is needed for microbial oils production as biodiesel feedstock. 
Wastewater from the traditional Thai fermented rice noodles (Kanom jeen) factory containing high 
concentration of organic carbon as sugar and starch has been generated during production process. 
Therefore, it was used as a low-cost carbon substrate to produced biodiesel feedstock by mixed 
culture of microalgae with oleaginous yeast. In this work, microbial oils production from mixed 
culture of  Chlorella sp. KKU-S2 with yeast Torulaspora globosa YU5/2 was investigated using 
fermented rice noodle wastewater hydrolysate (FRNWH) as carbon substrate by fed-batch 
mixotrophic cultivation and biodiesel production as fatty acid methyl ester (FAME) from wet cell 
by direct transesterification was studied. The cultivation was carried out in 2-L Erlenmeyer flask 
with working volume of 1-L using FRNWH containing 20 g L-1 of initial reducing sugar as carbon 
substrate and 3.0 g L-1 NaNO3 as nitrogen sources at the initial pH 6.5, ambient temperature. 
Optimum growth and lipid accumulations were obtained by FRNWH feeding mode under 12:12 h 
light-dark cycles after 8 day of cultivation. A biomass (X) of 15.47 g L-1 with biomass productivity 
(QX) of 1.93 g L-1d-1, specific growth rate of 0.342 d-1 and lipid yield (P) of 1.56 g L-1 with lipid 
productivity (QP) of 0.20 g L-1d-1 were obtained. Then, FAME was produced from wet cell of mixed 
cultures by base-catalyzed direct transesterification via microwave-assisted technique. The 
functional groups of FAME were determined by FTIR spectrophotometer. FTIR spectra of FAME 
from mixed culture and standard palm oil based-biodiesel showed the strong peaks of carbonyl 
group at about 1742-1754 cm-1 and methyl ester group at 1435-1461 cm-1. The similarity of FTIR 
spectra of FAME from mixed culture and standard palm oil based-biodiesel of 97-99% was 
observed. 
 
Keywords: microbial oils, biodiesel, FAME, Chlorella sp. KKU-S2, Torulaspora globosa YU5/2 
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Abstract 

Seaweed aquaculture in Africa South is relatively recent and less than two 
decades, with the highest seaweed diversity in Africa and one of the richest in 
the world.  Ulva is currently South Africa’s largest aquaculture product by 
weight.  It has developed steadily using IMTA paddle wheel ponds as the 
preferred method of production.  Ulva efficiently remove dissolved inorganic 
nutrients and biofiltration capacities showed high uptake rates which can be 
applied in developing wastewater treatment for agro-allied industries within the 
safe limits prescribed by the FAO/WHO.  Seaweed industry provides raw 
materials for other sectors of the economy, used as feedstock for phycocolloid 
production.  Apart from the production of Phloroglucinol, Eckol, Kelpak® and 
Afrikelp®, which are plant-growth stimulants, Ulva armoricana also show 
prospect as plant stimulant for crop production.  Ulva spp are exciting prospects 
in terms of energy efficiency revealed biotransformation to Liquefied Petroleum 
Gas (LPG) is viable, by utilizing cultivated seaweed as feedstock for CH4.  
Protein extraction developed as Abfeed™ and Midae Meal™, other farmers’ 
uses kelp as fresh abalone feeds. Fishmeal has been well supplemented or 
replaced with Ulva based diet as source of protein for the production of 
Abalone, Catfish, Urchin, and has the potential to be a successful fish feed.  pH 
toxicity test is useful for assessing the heath of macroalgae grown under 
aquaculture conditions with increased CO2 concentrations could lower water pH 
(4.71 - 6.67) and reduced chlorophyll and photosynthetic activity that typically 
can occur in IMTA carbon sequestration.  Other benefits from Ulva production 
include: capturing industrially emitted CO2 to use for enhanced seaweed 
growth, decreasing ocean acidification, as well as uptake of excess nutrients 
from industrial and agricultural effluent.   

Keywords: Aquaculture, biogas, feed, Ulva, seaweed, South Africa 

	



Enhancement Energy Saving and CO2 
Emissions Reducing through PV Systems 

 
 
 
 
 
 

 
 
 
 
 
Abstract—The growing energy demand in developing nations has triggered the issue 
of energy security. Exploiting renewable energy sources for electricity production has 
been extensively investigated over recent years, and many countries especially Egypt 
have been working to promote the use of renewable energy to decrease energy 
consumption and CO2 emissions. Egypt has a climate, which is characterized by hot 
dry summers and mild winters. Most of the country enjoys many hours of sunshine 
and high levels of illumination. This has given birth to the widespread use of solar 
water heaters, but as yet there has been little development of domestic electricity 
generation using photovoltaic (PV) panels. 
Grid connected PV systems have become the best alternatives in solar energy 
application, fast solution and economical. Performance analysis of this grid connected 
prototype could help in designing, operating and maintenance of new grid connected 
systems. 
A 5.5 kW photovoltaic grid connected prototype is installed on the roof of Benha 
faculty of engineering, Benha, Egypt. The site receives a good average solar radiation 
about 6.2 kWh/m2/day and annual average temperature of about 21.9 ºC. The plant is 
designed to operate with a fixed tilt angle. In this study the solar PV plant design 
aspects along with its annual performance is investigated. 
The various types of power losses (temperature, internal network, power electronics, 
grid connected etc.) and performance ratio are also calculated. The performance 
results of the plant are also compared with other simulated results obtained from PV-
syst software. 
Benha Faculty of Engineering, Benha University 
 
Keywords—Solar energy; Photovoltaic; PV syst software; PV-Performance; Energy 
efficiency.  
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Abstract—In order to provide thermal comfort inside passenger compartments of vehicles in 
winter season, a heating system using engine coolant as a heat source is commonly utilised. 
However, it is reported that modern diesel engines cannot supply sufficient amount of waste heat 
in a reasonable period of time after starting up the engine due to their high efficiency caused by 
the advances in the development of injection engines and turbocharger use. Moreover, because 
electric vehicles do not employ internal combustion engines, they do not have any waste heat for 
comfort heating of the passenger compartment. Therefore, the aforementioned vehicles may 
utilise another heat source to fulfil the thermal comfort demand in cold climate conditions. One 
of the alternative systems for comfort heating is to reverse the operation of the automotive air 
conditioning (AAC) system, thus operating it as a heat pump. Such a heat pump system may 
provide supplementary comfort heating in a vehicle with diesel engine, or it may provide all 
heating load in an electric vehicle. On the other hand, European Union’s f-gas regulation bans 
the use of HFCs with a Global Warming Potential (GWP) above 150 in the AAC systems of all 
new vehicles placed in the EU market after January 1st, 2017. Therefore, HFC134a, the 
refrigerant presently used in AAC systems, will be fully replaced soon. Because CO2 requires 
extremely high system pressures and has relatively low performance, HFO1234yf has been 
regarded as the best potential alternative to HFC134a in AAC systems. This new refrigerant has 
an Ozone Depleting Potential of zero and a GWP-per-100-year of 4. In this study, performance 
characteristics of an experimental automotive heat pump (AHP) system charged with 
HFO1234yf and HFC134a have been evaluated and compared with each other. The bench-top 
experimental AHP system was made up from original components of the air conditioning system 
of a compact car added with some extra equipment to operate the system in reverse direction as 
an air-source heat pump. The AHP system was equipped with instruments for temperature, 
pressure, compressor speed and refrigerant mass flow rate measurements as well as data 
acquisition system. The system were tested at five different compressor speeds, namely 1000, 
1500, 2000, 2500 and 3000 rpm, and for each compressor speed, the temperatures of the air 
streams at the inlets of the evaporator and condenser were maintained at four different sets, 
namely Tevap,ai=0°C – Tcond,ai=0°C, Tevap,ai=5°C – Tcond,ai=5°C, Tevap,ai=10°C – Tcond,ai=10°C and 
Tevap,ai=15°C – Tcond,ai=15°C. It was determined that the AHP system for both refrigerant cases 
provided enough heating capacity and conditioned air temperatures, and these two performance 
parameters increased with rising compressor speed. Furthermore, although HFO1234yf provided 
slightly lower heating capacity and lower coefficient of performance, it yielded comparable 
performance with HFC134a in heat pump operations.  As a result, this study shows that 
HFO1234yf is a sound alternative to HFC134a for not only summer air conditioning but also 
winter heating by using it in a heat pump.  



Smart City Models and Energy Savıng 
Cihan ALAŞ1* 

Nuriye PEKER SAY2* 
 

ABSTRACT 

Urban environment, natural environment and energy requirements are 
growing in the face of increasing population, urbanization rates and 
consumption factors. At the same time, new technologies also bring 
innovation to urban life and process of urban design. Based on this, since the 
1990s, new planning approaches and initiatives (greencity, ecocity, liveable 
city, digital city, smart city initiatives etc.) have been improved to minimise 
the negative effects of cities on nature and humans, to reduce the pressure of 
population and urbanization and create effective and liveable cities. The term 
“Smart City” is a new, ever-developing concept. Although there is not a clear 
definition yet, it exists within different scenarios of urban development. The 
concept of “Smart Settlement” reflects the idea of urban reconstruction that 
makes cities better for humans and nature. The purpose of this study is to 
explain the smart settlement in a comprehensive manner in this context to put 
forward its contribution to energy saving. 

 
Keywords: Smart Settlement, Smart City, New Urban Planning Approaches 
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Panel radiators are one of the most used heating devices in domestic, business and industrial 
environments all over the world. Due to rising energy prices and a wish to create 
environmentally friendly heating systems, there is a demand for a reduction in the total energy 
consumption. Accordingly, there is an increasing demand for more efficient heating systems. 
So it is important to increase the efficiency of heating devices such as panel radiators. In the 
general design of radiators, the heating water is circulated in the hollow radiator and heat is 
transferred to the cooler surrounding air through the panels and convectors. Most of the heat 
transferred by the radiators is by natural convection. Hence, it is important to understand the 
natural convection flow around and inside the radiator, in order to design a more efficient panel 
radiator.  
The main goal of this study is to observe the flow field around a panel radiator presently 
manufactured using numerical methods and particle image velocimetry (PIV) measurement 
technique. The aim was to predict the velocity and flow field of the heated air over a PCCP 
(panel-convector-convector-panel) radiator, and also the boundary layer which forms on the 
front panel of the radiator. 
Experiments were performed for a panel radiator with the dimensions of 600x1000 mm under 
controlled laboratory conditions with a room temperature of 20°C. Same conditions were 
implemented in the FloEFD CFD code. Experiments and simulations were performed for a 
water inlet and outlet temperature of 75°C and 65°C, respectively. These temperatures were 
selected according to the EN 442-2 standard. The radiator performance test rig consists of a 
radiator, circulating constant temperature water bath, two immersion type thermocouples to 
measure water temperatures at the inlet and outlet of the radiator, a Coriolis mass flowmeter, a 
computer connected data logger for tracking the temperatures of the room and radiator inlet and 
outlet ports, and necessary piping. The mass flow rate was adjusted to achieve the mentioned 
outlet temperature.  
PIV measurements were performed at different sections along the radiator, and the flow field 
was observed at the upper sections of the radiator. Hence, the air velocity which flows through 
the convectors and leaves at the upper section of the radiator was obtained.  
Numerical results were verified with the PIV measurement results, and a good agreement was 
achieved. It was observed that the flow is mainly vertical and in the upward direction. However, 
after approximately 0.15 m above the radiator the flow begins to change direction towards the 
wall, where the radiator is mounted. At approximately 0.25 m above the radiator the flow sticks 
to the wall, and flows at almost constant velocity. It was also observed that the velocity values 
change with the measured location, which is due to the non-uniform temperature distribution 
on the panel radiator. 
The findings of this study are important and will serve in the study to design a new panel 
radiator with a higher heat output. Hereafter, it will be possible to use lower circulation water 
temperatures in daily use, reducing fossil fuel consumption. 
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Heat Recovery Units (HRUs) are commonly used as a productive component in air 
conditioning systems all over the world. In air conditioning systems, HRUs provide fresh air 
with preheating and precooling in winter and summer season, respectively. HRUs have two 
classes regarding their recovered energy type. The first type units are sensible heat recovery 
devices and the second type units are total (sensible and latent) heat recovery devices. HRUs 
can be classified as plate type, rotary type and two battery type. These Types are used in 
different areas and have different thermal efficiencies and pressure losses.  
The main goal of this study is to observe the effect of heat exchanger shape to thermal 
efficiency and electricity consumption in a HRU by using an experimental facility. Two 
aluminum plate type sensible HRUs with different geometries, which are cross-flow and 
counter-flow were experimentally investigated. Firstly, results of this study are expected to 
guide HVAC engineers in deciding about the thermal efficiency of cross-flow heat exchanger 
air conditioning plants in different ventilator and aspirator flow rates and room and 
environment temperatures. Secondly, results of this study are expected to benefit HVAC 
engineers about deciding in which climate cross-flow and in which climate counter-flow heat 
exchanger sensible HRU to be used, by comparing the recovered heat and electricity 
consumption of ventilator and aspirator in HRU. 
First experiments were performed for a HRU which has cross-flow heat exchanger, with an 
environment temperature about 5-10 °C and room temperatures 18, 20, 22, 24, 25, 26, 28 ºC. 
Thermal efficiency calculations were made according to the EN 308 standard. The 
experimental apparatus consists of a HRU, a vent hole for blowing, a test room which was 
made up of sheet metal, a 3 kW resistance heater for air conditioning, and Ø200 mm PVC 
pipes for connecting these 3 main parts. The automation panel was mounted behind the HRU. 
Attached to the automation panel are two stepped speed control switches for regulating the 
aspiration and ventilation fan speed, and two watt meters for measuring electricity 
consumptions of aspirator and ventilator. For measuring input and output temperatures eight 
PT1000 type thermocouples, and to measure the differential pressure two differential pressure 
transmitters were mounted on exhaust and fresh air sides. A computer with software for 
monitoring, receiving and recording test data was also used. 
It was observed that recovered energy increases by increasing the room and environment 
temperature difference, and increasing of ventilator and aspirator flow rate; on the other hand, 
thermal efficiency increases by decreasing the room and environment temperature difference 
and decrease of ventilator flow rate and increase of aspirator flow rate. 
Experimental results were compared with the EN 308 standard test while room temperature 
was set to 25 °C and environment temperature to 5 °C, only a 1-5% thermal (EN 308) 
efficiency difference was observed.  
The first findings of this study are important and will serve in calculating EN 308 efficiency, 
in order to size heating and cooling coil capacity for different aspirator and ventilator flow 
rates, and inside and environment temperatures. The second findings of this study are 
important and will serve in giving an idea to engineers in which climatic conditions which 
type (cross or counter flow) of sensible HRU to be used.    
 



Combustion Characteristics of Rice Straw 
Calorific Valve of Rice Straw 

 
  

 
 
 
 
 
 

 
Abstract—Rice is a major crop of central India. The straw is used for 
feeding livestock and other purposes.  In this work, the calorific value of 
straw derived from 20 different rice is described, ranging from 3510 –
6810 kcal/kg with mean value of 5531±278 kcal/kg. The physical 
parameters i.e. cultivation period, biomass production, bulk density, 
moisture and ash content of the rice are discussed. 
 
Keywords—rice; straw; calorific value; moisture and ash content 
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Abstract—Recent studies have demonstrated that the integrated collector storage (ICS) solar 
systems are energy-efficient, environmentally friendly, and economically viable. However, 
most current ICS solar heaters are bulky and hard to install on rooftops. In this paper, the 
feasibility of a low profile concentrated solar thermal collector (< 15 cm height) integrated 
with a latent heat thermal energy storage (LHTES) unit is investigated. The proposed, 
integrated system is a module consisting of 6 solar receiver units (each of which includes a 
lens assembly and an absorber with a 1.8 m2 aperture area) and 7 cylindrical latent heat 
thermal energy storage tanks located besides of receivers. Each 1.8 m2 collector has 0.037 m3 
available space for the storage unit, resulting in a very compact integrated package. By 
implementing an innovative optical concentration assembly and an internal linear tracking 
mechanism, the collector can concentrate beam radiation to the tube receiver during the 
highest flux hours of a day without external or rotational motion. Thus, concentrated solar 
energy is absorbed by selective-coated absorber tubes and then directly stored in a shell-and-
tube LHTES system during sunshine hours.  

This novel ICS system then is used to provide the thermal demand of an industrial process 
(e.g. dairy production) that requires thermal heat at 120-150 ˚C, 10 hours a day. Assuming a 
constant thermal load of 50 kWth (i.e. 500 kWhth per day), the total receiver area is calculated 
to be ~210 m2, requiring 100 ICS modules to meet this demand. The total available space to 
accommodate the integrated LHTES system is 3.69 m3. Moreover, based on the operating 
temperature of the system, a market-ready phase change material (PCM) with a melting point 
of 145 ˚C is selected. It should be noted that using sensible heat storage system is not feasible 
in this application as it requires 4.5 times higher storage volume (e.g. ~ 17 m3 sensible 
storage tank with Therminol 55). This design would enable the consumers to have a reliable, 
low-volume, solar-powered system, which integrates well with rooftops.  

Overall, the results show that the proposed integrated system can increase the solar fraction 
up to ~10%, as compared to a collector array without an LHTES unit. The results also 
indicate that the annual charging and discharging efficiencies of the LHTES system are 90 % 
and 80%, respectively. 

Keywords: Solar thermal, concentrating collector, integrated collector storage, latent heat 
thermal energy storage, industrial process 
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Abstract— Located in equator, Indonesia is an archipelago 
country which around 65% is dominated by water and has 17,508 
islands. However, currently only around 6,000 islands are inhabited 
by 254.5 million citizens. The GDP was approximately $888.5 billion 
or 5% growth in 2014 with inflation rate was 6.4% at the time. 

In 2003-2013, the total energy consumption in Indonesia 
increased because of the rapid development and lifestyle changes. It 
gave impact on the average consumption growth which was 
calculated around 4.1% per year, from 117 million TOE (Tonnes Oil 
Equivalent) in 2003 to 174 million TOE in 2013. Unfortunately, the 
energy used to offset the demand was generated mainly from fossil 
fuels, especially petroleum followed by coal and natural gas. On the 
other hand, the government has released some policies, summarized 
in the National Energy Policy (NEP), to reduce Green House Gasses 
(GHG) emission by 41% (26% by national effort and 15% by subsidy 
from international) in 2020. Some issues, such as scarcity in fossil 
fuels supply and oil depletion, may also disrupt Indonesia energy 
security.  

The National Energy Policy, which is planned for 2025-2050, 
also exists to maintain Indonesia energy security and independency. 
To reach the goal in 2050, the government made a long term 
projection in the usage of potential energy resources and management 
to cover national energy demand projection. Based on NEP, it is 
predicted that energy demand will increase 3.4% per year in 2025 or 
become 253 million TOE and 3.5% in 2050 or become 595 million 
TOE. 

Indonesia has plenty of renewable energy potential resources, 
such as 29,164 MW of geothermal energy, 450 MW of hydro power, 
50 GW of biomass energy, 4.8 kWh/m2/day of solar energy, 3GW of 
nuclear energy, wind, and ocean energy. The potential resources can 
be cultivated to help covering the demand and reduce GHG emission 
and they are planned to be developed up to 23% by 2025 and 31% by 
2050.  

Some advance and suitable technologies are used to optimise 
renewable energy utilisation. Based on the assessment of the 
technologies that will be used to achieve the target, Indonesia 
government plans to increase installed capacity of micro hydro power 
plants into 2.85 MW by 2025, wind power plants into 0.97 GW by 
2025, biomass power plants into 180 MW by 2020, solar power 
plants into 0.87 GW by 2025, and nuclear power plants into 4.2 GW 
by 2025. The total investment projected for these developments 
reaches 13.197 million USD. Considering the investment, renewable 
energy contribution in national energy mix plan 2025 for power 
generation in Indonesia is targeted to achieve 17% by 2025. The 

target contains 5% biomass, 5% geothermal energy, 5% wind energy, 
nuclear, solar, and hydro power, also 2% of coal liquefaction.  

In general, renewable energy usage has a great prospect to 
support the national energy security because it is derived from natural 
resources, so it does not produce carbon emission. It is possible to 
optimise further the utilisation of renewable energy to establish 
energy independency. For small scale, such as residential area, hybrid 
model of solar power plant adjusted to both primary energy and other 
renewable energy potential will be suitable to generate electricity. For 
larger scale like industry, cogeneration technology may be used to 
make the combustion process more efficient. 

Keywords—renewable energy; energy roadmap; future energy; 
energy scenario; Indonesia 
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The transport sector is one of the highest energy consumers and main 
source of CO2 emissions. To reduce dependencies on oil and achieve 
climate policy goals as for example foreseen in the European alternative 
fuels strategy it will be necessary to deploy substantial shares of 
alternative fuels. LNG technology is very promising in this context. Due 
to its high energy density it is especially suitable for waterborne activities 
and long-haul transport vehicles e.g. trucks or busses. LNG fuelled 
engines cause hardly any particulate and sulphur dioxide emissions. 
Using bio methane makes it even possible to completely avoid CO2 
emissions. There is growing interest in LNG as it is appropriate for heavy 
duty vehicles where there are few alternatives for diesel. 
 
For implementing LNG and other alternative fuels in general it is 
necessary to establish required infrastructure and sufficiently provide the 
commodity. The main prerequisite to ensure feasibility of constructing 
the required infrastructure is to gain information about the potential 
demand which could be generated and served. This potential demand is 
determined by specific influencing factors, some of them being drivers 
and some of them being barriers for the introduction of alternative fuels. 
The aim of this paper is to analyse these influencing factors by adapting 
the widely recognised Technology Acceptance Model from Davis. 
 
The technology acceptance model (TAM) has been developed to assess 
why persons apply a technology or refuse to apply it. It has already been 
employed on various types of technologies, partly also on alternative 
energy systems and power sources. However, to the best of our 
knowledge, the model has never been utilized for the purpose of 
analyzing users’ acceptance of LNG as an alternative fuel. In a first step, 
comprehensive literature research has been carried out to collect evidence 
for the variables which will be integrated into our LNG acceptance 
model. The paper will present the research framework for developing this 
model. Further research will consist in testing the LNG acceptance model 
within potential users and within the LNG community. 
 
Keywords: LNG, Liquefied Natural Gas, alternative fuel, emission 
reduction 



Common Pool Resources of Lake Takapan: 
Institution, Environment Degradation, and 

Solution 
 
 

ABSTRACT: 

Since 1980, the welfare of Dayak population living in the vicinity of Lake 
Takapan, Palangraya City,  has gradually declined.  Today, native community 
living in the middle of Kalimantan island, Indonesia can not  afford to meet 
their daily needs  as a result of the serious damage that has been inflicted on  
Lake Takapan, their main source of livelihood.  This research attempted to 
analyze factor responsible for that phenomenon, with the ultimate goal of 
identifying policies that can be put in place to remedy the situation. The 
assumption which underpinned  this research was  that the quality of 
environment on and around Lake Takapan constitute a Common Pool 
Resources, which depend very much on the quality of institutional management, 
that in turn determines the welfare of the community and population whose 
livelihood depend on it. To that end,  this research conducted and analysis of  
the difference in quality of institutional management of Lake Takapan prior to 
and after 1980, and how that relate to the quality of environment and welfare of 
the community whose livelihood depends on it. 

Thus, this  research examined history, culture, formal and informal 
organizations, activities,  and dynamics of all actors who are involved directly 
and otherwise in  the formation and management of  Lake Takapan such as 
members of society, the government, and private sector.  The research  used 
qualitative methodology. Data were collected using  in-depth interviews  with 
key informants,  supplemented by direct observation, and review of extant 
literature that included policy reports, practices, and previous empirical 
research. 
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The research came with key findings. First, prior to 1980, the institutional 
management of Lake Takapan was ideal.  During that period, the management 
of Lake Takapan was based on Dayak values and beliefs which placed a lot of 
emphasis of environmental conservation. Consequently, environmental 
conservation was upheld, which in turn ensured that the needs of the population 
were met. Secondly, after 1980, institutional management of Lake Takapan was 
no longer ideal, and was characterized by an interaction of three actors all of 
whom espoused behaviors that were not commensurate with environmental 
conservation. Dayak society has since then adopted consumptive behavior and 
materialism as an adverse impact of development and infiltration of new 
religious beliefs and culture. Equally important was the decision by the 
government and private sector to turn Lake Takapan into a vital source of  illicit 
revenue and income. Consequently, Lake Takapan has experienced severe 
environmental degradation, which has adverse impact on welfare of the 
community.   

To overcome the problem, the research makes a number of policy 
recommendations. The process must involve all the three key actors. 
Meanwhile, the government should put in place a policy that transforms Lake 
Takapan into an ecotourism area, which should be preceded by implementing 
other supporting policies and measures. Leveraging on the rich cultural values ,  
norms and beliefs of the Dayak community should go along way to stem the 
causes as well as mitigate  and eventually eradicate behavior and practices that 
have led to environmental degradation and damage to Lake Takapan and 
concomitant impact on people’s livelihood. However, the implementation of the 
above recommendation, will require investment of time, efforts and resources 
by all stakeholders, state, private,  and community alike, which is why well 
thought design, planning, and execution is required. 

Keywords: Common Pool Resources, Institution, Policy,  Environment, and 
Ecotourism  
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Abstract: 
 
An interest in hydrogen as an energy carrier is being increased in the late years. It 
is explained by the fact that hydrogen is environmental-friendly when obtained 
from renewable resources. Hydrogen can be purified through metallic membranes ( 
i.e. Palladium alloys) or dense polymeric membranes based on the 
solution/diffusion mechanism where gas molecules are adsorbed on one side of the 
membrane, dissolve in the membrane material, diffuse through the membrane, and 
desorbs on the other side of the membrane. If diffusion through the membrane 
takes place in the form of ions and electrons or as atoms, the molecule needs to 
split up after adsorption and recombine after diffusing through the membrane. 
During the current work a special purification setups consisting of: (1) upstream 
gas delivery section, (2) the hydrogen-selective membrane, and (3) the down-
stream gas analysis section were utilized to investigate the performance of various 
membranes made of Pd-Cu and composite polymers by feeding a simulated binary 
gas mixtures of N2 and H2 at fixed fractions, temperatures (i.e. ambient, 250 & 300 
oC) and two values of (ΔP). Gas Chromatography (GC) was utilized to analyze the 
feed, retentate and permeate obtained from the various types of membranes. 
 
 
Keywords: Hydrogen, metallic and polymeric membranes, temperature, pressure. 
 



Economic Assessment of a New Process 
for Producing Drop-In Biofuels from Forest Residues 
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Abstract: 

Increasing concerns over environmental issues have lead researcher to search for 
new sources of renewable energy. Nowhere is this more apparent than in the race 
to develop commercially viable liquid fuels to power the transportation sector.  The 
University of Maine’s Forest Bioproducts Research Institute (FBRI) has entered 
into this race by developing a unique process called Acid Hydrolysis Dehydration 
(AHDH) that converts forest harvest residues into drop-in diesel fuel. The purpose 
of my research is to determine the cost and profit of producing AHDH biofuel 
from Maine-based forest residues. My research builds on previous work, which 
calculated the cost of delivered biomass to a processing plant. I extend that study to 
the pump by: 1) estimating the processing and transportation costs for the biofuel; 
2) varying existing capital and operating costs estimates to reflect different returns 
to scale seen in the cellulosic ethanol industry; and 3) adding a profit calculation. 
Current results show that biofuel from forest residues costs $4 - $7/gallon to 
produce in Maine. Profit results are forthcoming. Though this is currently not cost 
competitive with fuels produced from conventional fossil fuel sources, additional 
subsidies may make these fuels competitive in the near future. 
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During COP21 participating countries agreed for 30% increase of renewable sources in 
energy mix at the horizon 2030. In parallel, energy suppliers have to satisfy a power 
demand which is both increasing and more distributed. Of the different renewable energy 
sources, hydraulic one is interesting by its higher steadiness and the large number of sites 
where its installation is economically attractive. There are two different types of hydraulic 
sources: potential ones based on exploitable water height requiring infrastructure 
investment for dam construction in a restricted number of sites, adapted for large transitory 
energy peak requests, and kinetic ones based on water flow velocity with continuous 
production in smaller units with reduced or even no infrastructure constraint. Present study 
aims at giving evaluation of the boundary between the two types of energy production 
from potential and kinetic origin in order to characterize the site parameters where each 
one is more adapted. In interesting cases, it is possible to return backward a dam site with 
potential exploitation to initial river site with kinetic exploitation of adapted production 
units at zero cost when correctly monitored, thus solving an important environment 
problem.     

Keywords: River Flow Rate, Basin Power Evaluation, Kinetic Power, Potential Power, 
Small Scale Turbine. 
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Landsat-Derived Agricultural Maps in 

Camarines Sur, Philippines 
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Abstract—The demand for alternative energy sources in the Philippines increases with its 
growing population and rising fossil fuel prices. It is estimated that the country’s potential 
capacity from biomass resources is 4,450 MW, majority of which is underutilized. Extensive 
agricultural activities are practiced throughout the country, where one-third of its land area is 
used for crop cultivation. The major crop produced across the archipelago is rice, a staple food 
among Filipinos.  
Camarines Sur, found in the Bicol region, is one of the leading rice-harvesting provinces in the 
country. Located across the province are mills set up near rice fields that produce large amounts 
of rice hull wastes. Customarily, rice hull is burned or discarded after milling, without knowing 
its full potential. It is important to develop the use of biomass in the country’s energy supply 
because energy development investments are being impeded by the lack of research and 
knowledge locally.  
 

The goal of this paper is to present a method in assessing the available energy potential of 
rice hull in Camarines Sur. Mathematical models and remote sensing techniques were employed 
in a GIS platform while data validation was done using field surveys. In the resource assessment, 
theoretical (Bn) and available (Bv) potential maps were generated. Theoretical potential shows 
the total annual production of rice hull in the study area. However, this value does not indicate 
the actual usable biomass because of competing uses and lapses in residue collection. The 
computation of available potential resolves this issue as it computes the actual amount of energy 
derived from rice hull. It is a function of theoretical potential, efficiency of rice hull collection, 
availability for energy production, lower heating value, and area of the study interest.  
 

The model was evaluated using a Landsat-derived agricultural map of a large portion of 
Camarines Sur. The values used for efficiency of collection (93.025%) and availability for 
energy (37.5%) were field validated. The calculated Bn of rice hull was 51,578.37 metric tons 
while the actual amount of available energy (Bv) was 761.188 mega joules per hectare. Results 
show that there is a high resource potential for alternative energy in the province. The model 
used in this study can be applied in spatially evaluating bioenergy potential on a national scale. 
The generated resource maps can also aid with suitability and optimality analysis to locate the 
most efficient location for biomass power plants.  
 

The authors are with the Nationwide Detailed Resources Assessment using LiDAR Program (Phil-LiDAR 
2)- Project 5: Philippine Renewable Energy Resource Mapping from LiDAR Surveys (REMap). 
Corresponding author: klathea.sevilla1@gmail.com 



Lignocelullose degrading enzyme production 
from Irpex lacteus and Fusarium solani 

 
 

 

 

 

Abstract —In order to reduce the dependence on fossil fuels, there has been a great 
interest in lignocellulose conversion to fermentable sugars and subsequent biofuel 
production. The main advantages of lignocellulosic biomass are its renewability and 
worldwide availability. Generally, biomass pre/treatment and hydrolysis processes 
that convert lignocellulose to fermentable sugars may be the most complex steps in 
the conversion process due to the specific biomass structure, required process 
parameters and their interactions. However, fungal enzyme hydrolysis shows a great 
potential as an alternative to thermal/chemical pre-treatment due the ability to 
decreased energy requirements, simplicity and reduced amount of waste streams. 

Microorganisms, including white-, brown-, soft-rot fungi, and some ruminant 
bacteria, are capable of degrading lignocellulosic biomass. In general, the most 
effective lignocellulose enzyme systems have been mainly investigated in white-rot 
fungi such as Phanerochaete chrysosporium, Stereum hirsutum, Ceriporiopsis 
subvermispora, Pleurotus ostreatus, Coriolus versicolor, Irpex lacteus etc. On the 
other side, not only white-rot fungi are known to be capable of degrading 
lignocellulose. Previous reports have showed that F. solani might be promising 
candidate for production of lignocellulose-degrading enzymes.   

The aim of this work was to study fungal production of lignocellulose 
degrading enzymes to promote enzymatic hydrolysis of biomass. Two different fungi 
Irpex lacteus (white-rot fungi) and Fusarium solani (Sordariomycetes filamentous 
fungi) were used. The obtained enzymes were compared with commercially available 
cellulolytic enzyme mixture (Viscozyme L, Sigma, Aldrich). 3,5-dinitrosalicylic 
method was used for sugar yield measurements. The results demonstrated that not 
only I. lacteus, but also F. solani was capable of forming lignocellulose-degrading 
enzyme mixture. However, the highest average sugar yields after enzymatic 
hydrolysis were obtained from commercial enzyme mixture and I. lacteus 
(respectively 297 mg g-1 and 176 mg g-1 of fermentable sugars).  
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Investigation on sustainable passive system of traditional 
architecture in hot and humid climate of ushehr. 
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A ernacular architecture is the result of hundreds of years of 
optimization to provide a comfortable shelter in a local climate using available 
materials and known construction technologies. In today s world of technology for 
building different types of buildings, it can be observed that with the 
modernization of the building sector this traditional knowledge of smart and 
climate responsive design is being lost, and local climate conditions and traditional 
construction techniques and materials are influenced by universal architecture 
strategy. This paper review one of the good examples of vernacular architecture 
and the building elements and the responses it made to obviate user demands for 
having a suitable thermal situation. Our case study is an old mansion called a  

aeis that was built 13  years ago in coastal city of ushehr in south of Iran. This 
construction provides a favorable weather inside it, by using creative improvement 
of natural energies potentials with no depleting substances added to ecosystem.  

This paper is perquisited from the study of documents, precise architectural 
scrutiny of the a  aeis mansion, library and field study. The purpose of this 
research is to reveals wonderful facts about existing reen buildings from the past, 
unveiling their thoughts to apply and adopt in current buildings to achieve more 
energy efficiency buildings in modern architecture in this sort of climates. 

 ustainable design, thermal comfort, hot and humid climate, 
natural energies, vernacular architecture 
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In	general,	biomass	process	demands	highly	endurable	catalyst	system	for	 for	
improving	 conversion	 efficiency.	 SiC	 fiber	 mat	 have	 been	 prepared	 by	 using	
several	type	of	SiC	fiber	for	the	zeolite	crystal	growth	on	the	fiber	surface.	Several	
types	of	SiC	fiber	having	different	fiber	size,	chopped	and	electrospun	fiber,	were	
used.	In	some	case,	PCS	were	pre-coated	to	make	a	point	contact	among	fibers.	
Samples	were	 thermally	oxidized	 from	1000	 to	1400oC	 for	making	SiO2	 layer	
before	 the	 growth	 of	 zeolite	 on	 it	 by	 hydrothermal	 synthesis.	 1um	of	 zeolite	
crystals	were	uniformly	dispersed	on	the	fiber	surface.	They	were	broken	away	
with	 fiber	 support	 during	 fracture	 test	 which	 mean	 that	 they	 were	 strongly	
bonded	to	fiber	surface.	Weak	XRD	peaks	observed	between	10	and	30o	showed	
that	crystal	structure	of	them	were	accorded	to	ZSM-5	structure.	This	type	of	SiC	
based	catalysts	are	expected	for	high-temperature	gas-phase	reaction,	especially	
strong	acid	base	conditions.	
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Monomeric sugars from lignocellulosic biomass are generally produced by enzymatic 

hydrolysis. However, the presence of lignin makes the access of enzymes to cellulose or 
hemicellulose difficult, thus reducing the efficiency of the hydrolysis. An effective pretreatment 
method is required to increase accessibility of cellulose and hemicellulose and to remove lignin 
from biomass. Among chemical pretreatment, pretreatment of biomass with the combination of 
NaOH and hydrogen peroxide promotes the depolymerization of lignin via reacting lignin and 
related phenolics [1]. 

In this study,	hazelnut shells were pretreated with H2O2 (0, 2.0% and 4.0%, v/v) in 2% 
NaOH solution at different temperatures (30-60-90 oC) and pretreatment times (6, 24, 48 h). The 
solid to liquid ratio was 1/10. Commercial Celluclast 1.5L® and Novozyme 188 were used for 
cellulase and β-Glucosidase enzymes, respectively. The hydrolysis reactions were carried out at 
50oC in an incubator for 48 h by shaking at 150 rpm. Glucose and xylose contents were analyzed 
by HPLC [2].  

Although peroxide addition in 2% NaOH did not effect on either cellulose (92%) or 
hemicellulose recovery (35%) compare to those obtained by 2% NaOH itself, it was effective on 
the lignin removal. Glucose recovery also increased from 32% to 81% when only a 2% H2SO2 
addition to alkali solution.  The temperature had negative effect on the glucose recovery due to the 
increasing solubility of the cellulose with temperature. Glucose recovery maximized as 81.25% at 
the 30oC, 6 h, 2%  H2O2 in 2% NaOH solution.  
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Catalytic conversion of cellulosic biomass into various platform molecules, especially 

furan-based chemicals, is one of the important pathways. Furfural and 5-Hydroxymethylfurfural 
(HMF), are considered to be a very promising platform chemicals. Both furfural and HMF can be  
synthesized from sugar derivatives using a wide range catalysis including metal catalysis [1,2]. 
However, their conversion directly from biomass using green catalysis remains challenging 
because of their low yield from raw biomass. Aluminum chloride (AlCl3), which is soluble in many 
organic solvents and is cheap, is the most common used Lewis acid. Due to its ability to strong 
compound Lewis base products it should be used in reagent quantities [1]. 

The aim of this study is to investigate the catalytic performance of AlCl3 for the conversion 
of different lignocellulosic biomass into furfural and hydroxy methyl furfural (HMF). For this 
purpose three different unpretreated waste agricultural biomass (sunflower stalks, poppy stalks and 
hazelnut shells)  subjected to 0.02 M AlCl3 at 180 ºC for 120 min. Catalytic reactions were 
performed in a high temperature-high pressure stainless steel reactor (PARR, USA). The solution 
was kept liquid under N2 atmosphere. At the end of the treatment, the treated slurry was collected 
and filtered using filter paper to separate the solid and liquid fractions for further analysis. 
Compositions of liquid products were analyzed by high-performance liquid chromatography 
(HPLC) [2]. 

 The highest HMF (8.53 mg/g biomass) was obtained from poppy stalks, followed by 
sunflower stalks (5.62 mg) and hazelnut shells (4.47 mg). Similar trend was also observed for 
furfural yield. Furfural yield was 19.45mg/g, 12.11 mg/g, and 7.24 mg for poppy stalks, sunflower 
stalks and hazelnut shells respectively. An increment catalyst concentration from 0.01 M to 0.03 
M, almost 50% of decrease observed for furfural conversion, (50%), however, it was only 20% for 
HMF conversion. 
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Lignocellulosic material (LCM) from agro-industrial wastes	is a combination of cellulose, 
hemicellulose and lignin and is considered as an abundant source for production of fermentable 
sugars. However,	both	hemicellulose	and	lignin limit the rate and extend of cellulase hydrolysis by 
acting as physical barriers restricting cellulase access   to   cellulose. To  achieve  high  rates of  
sugar  recovery, the   lignocellulosic   structure needs to be altered  to  extract  hemicellulose  sugars  
and  to expose cellulose  fibers to enzymatic  attack. Numerous pretreatments methods were 
employed and provided this modification to a certain extent.	 Combining these methods as 
sequential pretreatments may be a promising strategy for	removing selectively hemicellulose and 
lignin from biomass and attaining high rates of sugar recovery. Liquid hot water (LHW) 
pretreatment ensures mainly the solubilization of hemicellulose, while alkali solution (AS) 
pretreatment results in swelling of biomass and an effective removal of lignin.  

Dried and grinded hazelnut shells were subjected to liquid hot water (LHW) and alkaline 
solution (AS) pretreatments as well as sequential combination of these; namely LHW followed by 
AS (LHW+AS) and vice versa (AS+LHW). LHW pretreatment was conducted in an high pressure 
stainless steel reactor at 120°C for 30 min. AS pretreatment was performed by exposing biomass 
to 2.25 % (w/w) NaOH solution at 60°C for 60 min. Following the pretreatments, solid fractions 
were filtrated and analyzed according to NREL protocol for the determination of cellulose, 
hemicellulose and lignin composition. Enzymatic hydrolysis of solid biomass was carried out at 
50°C for 6-24-48-72h using a mixture of cellulase (60 FPU/g biomass) and β-glucosidase (40 
CBU/g biomass). The glucose and xylose contents of the hydrolyzed solutions were analyzed by 
HPLC and the total reducing sugar (TRS) content was determined by dinitrosalysalic (DNS) acid 
method. 

The highest lignin removal of 49% was achieved in AS pretreated samples, whereas the 
lowest value of 12% was observed for LHW pretreated biomass. Subjecting biomass to sequential 
pretreatments resulted in a reduction in solid fractions down to 63% solid recovery; however, the 
cellulose content of pretreated solids increased from 18 to 26% compared to individual 
pretreatments. Treating the biomass firstly with an alkaline solution and then with LHW 
pretreatment exhibited an effective removal of lignin and then improved solubilization of 
hemicellulose by keeping cellulose recovery as high as 93%. Moreover, upon enzymatic 
hydrolysis, samples undergone AS+LHW pretreatment displayed highest glucose and xylose 
contents of 152 and 52 mg/g pretreated solids, respectively.  
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Monomeric sugars are generally produced by enzymatic hydrolysis. However, the presence 

of lignin makes the access of enzymes to cellulose or hemicellulose difficult, thus reducing the 
efficiency of the hydrolysis. An effective pretreatment method is required to increase accessibility 
of cellulose and xylan and to remove lignin from biomass. The main purpose of sodium hydroxide 
pretreatment on lignocellulosic biomass is removal of lignin. Sodium hydroxide pretreatment 
increases the porosity of biomass by breaking the ester bonds cross-linking lignin and 
hemicellulose, hence lignin is removed from lignocellulosic biomass [1]. 

Sunflower is the largest oil seed source for Turkey, with more than one million ton annual 
production [2]. After seed harvesting, sunflower stalks can be considered as readily available raw 
material for C-5, C-6 sugars [2].  

In this study, dried and milled sunflower stalks were pretreated with NaOH (0.5, 2.0, 4.0% 
w/v) at different temperatures (60, 90 and 120oC), and pretreatment times (15, 30, and 60 min).  
Enzymatic hydrolysis was carried out using a mixture of cellulase (60 FPU/g dry biomass) and β-
Glucosidase (40 CBU/g dry biomass) at 50oC for  48 h. Glucose and xylose contents in the solutions 
were analyzed by HPLC [3]. 

Raw sunflower stalks were contained 16% lignin, 32% cellulose, and 19% hemicellulose. 
After pretreatment, cellulose recovery ranged between 77% and 94%, and maximized with 
2%NaOH, at 60oC for 60 min. 52% of lignin was removed at 120oC. While temperature increased 
from 60 to 120oC, glucose recovery slightly increased up to 72% of glucose/unpretreated biomass.  
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In recent years, the production of some value-added chemicals from renewable sources, 

such as biomass-derived carbohydrates, has gained interest. Lignocellulosic biomass, such as agro-
industrial residues is potential sustainable feedstock to produce monomeric sugars for further 
conversion to bio-based chemicals. However, the presence of lignin makes the access of enzymatic 
or chemical catalysts to cellulose or hemicellulose difficult, thus reducing the efficiency of the 
hydrolysis, and further conversion of monomeric sugars into the chemicals. Therefore, an effective 
pretreatment method is necessary to liberate carbohydrates from lignin [1].. 

The aim of this study was to investigate the effect of different pretreatment techniques 
(liquid hot water (LHW), acid and alkali) on the catalytic conversion of hazelnut shells using FeCl3 
catalyst. For this purpose, raw biomass was pretreated with LHW (160°C, 15 min.), H2SO4 (120°C, 
10 min, 0.5% H2SO4), NaOH (120°C, 30 min, 1.5% NaOH). Pretreated biomass was further 
converted into chemicals using 001 M FeCl3 catalyst at 180oC. All the pretreatments and 
conversion reactions were conducted in the stainless steel reactor under N2 atmosphere. Samples 
were taken from reactor for the analyses at certain time intervals (15, 30, 60, 90, 120 and 150 min). 
Compositions of liquid products (glucose, xylose, furfural, formic acid, levunilic acid and HMF) 
were analyzed by high-performance liquid chromatography (HPLC). 

This study showed that different pretreatment methods have different impact on the 
catalytic conversion. Glucose and xylose amounts decreased with treatment time due to the 
conversion into other chemicals (such as HMF and furfural). Furfural productivity was decreased 
by all the pretreatments, because of the hemicellulose removal of pretreatments. HMF productivity 
was increased with all the pretreatment methods. Alkali pretreatment led to maximize the 
production of HMF. While HMF yield was 6.23 mg/unpretreated biomass, it  was increased to 8.71 
mg with alkali, followed by LHW (8.62 mg/g biomass) and acid (8.43 mg/g biomass) pretreatments 
at the same conditions. Major impact of the pretreatment methods was observed for the levunilic 
acid. Levunilic acid yield increased from 0.78 mg to 3.47 mg with LHW pretreatments.  
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Abstract 

It is an aim of the Kuwaiti government to achieve more penetration levels of 
renewable energy sources into the national electric grid. Among the various 
available renewable energy alternatives, solar power generation imposes itself as 
the most feasible and reasonable solution for a greener Kuwait. In Kuwait, hours of 
sunshine range between 7 hours per day in December and 11 hours per day in 
August. In average, there are about 3347 sunshine hours making it an ideal place 
for massive solar energy generation. This massive potential for solar energy will 
reduce the dependence on oil and other fossil fuels leading to a more secure power 
supply, a modernized Kuwaiti electric network, more job vacancies and a 
dramatically cleaner environment. It is essential to quantify the amounts of solar 
radiation recorded during the past few years, and look into their projection in the 
future. In this paper, a model forecaster for the daily average solar radiation on 
Kuwait has been developed. The forecasting model has been based on artificial 
neural networks to cope with the nonlinearity of the data. Actual data from five 
different Kuwaiti sites were used as training/testing data while developing the 
model. The developed forecaster is intended to help country officials, prospective 
investors and power system engineers choose locations for solar installation, and 
assess the techno-economic merits of large scale solar energy integration. 
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ABSTRACT	

Nowadays,	petroleum	deposit	become	much	smaller	and	causes	
negative	 impact	 for	 the	 environment.	 This	 conditions	 encourage	
people	 to	 find	 alternative	 renewable	 energy	 source	 and	
environmentally-friendly.	 One	 form	 of	 renewable	 energy	 source	 is	
solar	 that	 produce	 light	 and	 heat	 (thermal)	 energy.	 Solar	 thermal	
energy	can	be	obtained	by	focusing	the	sunlight	using	parabolic	solar	
reflector	design,	 it	will	produced	high	 temperature	on	 the	parabolic	
focal	point.	In	this	study,	the	potential	of	solar	thermal	energy	used	as	
sources	of	electricity	through	thermoelectric	generator	that	converts	
heat	of	the	sun	into	electricity.	Thermoelectric	generator	works	based	
on	the	Seebeck	effect	to	produce	electricity.	It	uses	the	temperature	
difference	between	two	sides	of	thermoelectric	to	generates	potential	
difference	 (voltage)	 and	 flows	 the	 electrical	 current.	 The	 greater	
temperature	 difference	 given	 on	 sides	 of	 the	 thermoelectric,	 the	
greater	 voltage	 generated.	 The	 highest	 temperature	 generated	 by	
parabolic	 reflector	 is	98	 oC	and	 the	biggest	 voltage	obtained	 is	6.11	
volt.	 This	 thermoelectric’s	 ability	 to	 convert	 heat	 of	 the	 solar	 into	
electricity	has	good	prospect	as	a	source	of	renewable	energy	for	the	
future.		
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Abstract—Born has made a significant impact in many industries with its special properties. While 

widely applied, the treatment of wastewater containing borate could be improved further. A promising 
technology, Chemical oxo-precipitation (COP), provides a new channel to solution. In COP, hydrogen 
peroxide as ligand transforms borate to perborate, which could easily precipitates with barium cation 
and then forms crystal. In addition, the utilization of finally recycled product, BaB2(OO)2(OH)4, as 
seeds enhances the rate of crystallization. Consequentially, borate could be removed efficiently (down 
to 1-2 ppm in 1.5hr). This study devoted to a more insightful and comprehensive application of COP 
treatment. Based on the theory of equilibrium, estimation of a minimum amount of dosage became 
possible. Operated in a suitable range, and set initial and final concentration of borate, we calculated 
how much addition of barium and hydrogen peroxide were needed. This could be a strategy to save 
cost. Furthermore, the role of each perborate species during crystallization process of COP is quite 
different. BaB2(OO)2(OH)4 is the predominant species, the others might act as precursors or 
interferences. According to the character of each species, the suitable operation condition of COP 
could be determined. Therefore, we selected a minimum amount of dosage, which located in the 
suitable operation condition, to remove borate from solution until reaching the effluent standard for 
boron. Finally, COP was developed into not only an environmental protector but also an energy 
efficient technology. 

Keywords—Borate; Chemical Oxo-precipitation; Perborate; Barium; Crystallization; Equilibrium; 
Energy efficiency; Environmental protection 
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Abstract 

 
The main goal of the “51 Rooftops in Nova Veneza-GO”  Research and Development (R&D) Project 
is to use the infrastructure of a pre-Smart Grid network located in Nova Veneza-GO in a systemic way 
taking into account the concepts of a Smart Grid to monitor the power balance. This monitoring will 
occur in an integrated manner with 51 bidirectional smart meters to collect measures every 15 
minutes. The rest of the system to be monitored consists of two transformers of the city of Nova 
Veneza-GO substation with remote monitoring; five power quality meters Consumer Units (CU); 51 
photovoltaic systems connected to the power grid of the utility; and 51 interactive inverters connected 
for real-time monitoring of the energy generated. This paper proposes a methodology for the selection 
of 51 consumers in Nova Veneza-GO connected to two transformers in the pre-Smart Grid network. 
The methodology consists of ten stages ranging from the grouping of consumers with the same power 
consumption profile using a neural network, that is, a Non Parametric Self-Organizing Map (PSOM), 
until the complete and optimal allocation of financial resources through of a Integer Linear 
Programming. We obtained 12 different groups (clusters) of consumers of the two transformers with 
the same power consumption profile using the network PSOM algorithm. This grouping (clustering) 
was considered in the dimensioning and design of Photovoltaic Systems Connected to the Grid (Grid-
Tie Systems) using three different computational tools, among them, an approach based on the 
PVSyst software. In addition, a study of Economic Engineering was carried out to expand the R&D 
pilot project aiming at the implementation of Grid Tie Systems for all the consumers of Nova Veneza-
GO, requiring a Capital Expenditure (Capex) in the order of $ 5,591,673.83 and an annual Operational 
Expenditure (Opex) of $ 636,718.24. A payback of 12 years was obtained considering a Minimum 
Acceptable Rate of Return (MARR) of 5% and an allowance of 50% of capital investment. The 
results show that the business will be financially attractive when considering tax incentives in Brazil 
for the development of the national industry in the photovoltaic area. On the other hand, the 
environmental impact results for the city of Nova Veneza-GO show a reduction in CO2 emissions in 
the order of 184.3 tons per year and a saving of 503.4 million liters of water in water reservoirs of 
hydroelectric plants in Brazilian. This R&D pilot project research is unique and the first in this area of 
the power distribution company Celg Distribution S.A. (Celg-D). 

 
Keywords: Economic Engineering; Smart Grid; Solar Energy; Photovoltaic Generation; Non 
Parametric Self-Organizing Map (PSOM). 
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Abstract 

Climate change is one of the most significant threats facing the world today. Buildings are 
one of the largest energy consuming sectors in the world. Most contemporary buildings are 
highly dependent on air conditioning systems and electricity, reliant on fossil fuels and 
increasingly unable to adapt to a warming climate. Iran's hot and cold climatic regions are 
vast, and significant amount of energy is consumed in these areas for heating, cooling, and 
ventilation. 

However, in the same climatic conditions in the past, numerous effective strategies had 
been used in vernacular residences to confront the harsh circumstances. Traditional 
buildings in Iran have employed some ingenious passive techniques especially in hot 
regions in order to restore thermal comfort and coordinate with the local environment and 
climate. A comprehensive overview of Iranian vernacular architecture principles, in 
addition to comparative analysis of its elements, shows the dominant effects of natural 
environmental factors. It is important to note that Climatic issues considered as the most 
significant factors in designing and have an important influence on the formation of Iran’s 
architecture. 

This clearly proves that traditional buildings in Iran have employed some creative passive 
techniques especially in hot regions in order to restore thermal comfort and coordinate 
with the local environment and climate. These strategies have a high potential for getting 
reused and revived in a way that the fossil energy used in contemporary architecture is 
decreased. The main purpose of this research is describing and analyzing the principal and 
methods of vernacular architectural designs in Shavadan and Shabestan and also sunken 
garden which are kind of underground and semi-undergrounding building in dry and hot 
area that is one of the unique geographical and cultural regions of Iran. As the conclusion of 
analyzing mentioned strategies in three case studies in this paper, could give environment 
designers more awareness to utilize climatic strategies in more appropriate way in 
contemporary architecture. 
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Abstract: 

Utilizing of mine wastes as an adsorbent in environmental decontamination is a 

groundbreaking method to promote environmentally safe in mining activities. By 

this method not only the environmental risks of mining activities will be decrease 

but also the other environmental contamination can be eliminate. This study 

investigates the efficiency of High-phosphorous Iron ore mineral wastes as an 

adsorbent of sulfate in aqueous solution, as one of the most hazardous environmental 

pollutants. The reason for choosing iron ore mineral wastes as an adsorbent of sulfate 

is that these wastes can be a combination of different materials which play a role as 

an adsorbent for sulfate uptake from solution. High-phosphorous Iron ore mineral 

waste was characterized using XRD, XRF, FTIR spectroscopy and petrographic 
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observations of thin sections. The response surface methodology (RSM) based on 

the central composite design (CCD) method was used to design experiments and 

optimized the effective parameters in adsorption process such as contact time, initial 

sulfate concentration and amount of adsorbent. Based on RSM analysis, the	amount 

of sulfate adsorption in optimum condition led to 44.51 mg/g that is considerable for 

the seemingly worthless iron ore mineral waste. The mechanism of adsorption 

process was identified by Equilibrium and thermodynamic studies. The equilibrium 

studies, which was examined using non-linear isotherm models (Langmuir, 

Freundlich, Temkin, Dubinin–Radushkevich, Khan and Koble–Corrigan) uncovered 

that sulfate adsorption onto High-phosphorous Iron ore mineral waste was 

performed favorably as a multilayer adsorption in heterogeneous condition with a 

physical interaction. Thermodynamic studies indicate that sulfate adsorption process 

onto High-phosphorous Iron ore mineral waste were exothermic and spontaneous. 

Keywords: Reuse of iron waste, sulfate decontamination, Optimum condition, 

Isotherm, Thermodynamic. 
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Abstract—Borohydrides are promising materials for hydrogen storage, however, 
their dehydrogenation process via hydrolysis reaction generates aqueous solution 
with high boron concentration. Chemical oxo-precipitation process has been 
demonstrated to recover boron as barium perborate crystals from aqueous 
solution. In order to fulfill the cycle of borohydrides, this work developed a 
leaching esterification process to synthesize trimethyl borate (TMB), a precursor 
of NaBH4, from barium perborate crystal. Nitric acid was added as a leaching 
agent during the esterification reaction between barium perborate and methanol 
to promote the dissolution of boron by precipitation of barium nitrate. The 
dissolution ratio depended on the dosage of nitric acid, while the yield of TMB 
was affected by the levels of methanol and water. Under optimal conditions 
(barium perborate = 5 g, [HNO3]/[Ba] = 2, [CH3OH]/[B] = 16, esterification for 
4 h and distillation for 1 h), 97.6% of boron was leached out and 77.7% of boron 
was converted to TMB. 
 
Keywords—Trimethyl borate; Esterification; Leaching; Barium perborate; 
Barium nitrate 
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Abstract 

It is an obvious fact that in the recent years, the countries need to have substantial amount of 
energy supply in order to accelerate their economical and industrial progress, and to improve 
their prosperity level. Especially, rapid progress of urbanization, industrialization and 
technology, increase to the requirement of energy supply of human beings hence this fact also 
results that energy and energy relevant engineering projects play a vital role in today and in 
the future. In this context, wind power that remains among renewable energy sources and 
wind power plant projects also have an outstanding value in our days. With regard to the fact 
that fossil fuel resources are limited and tend to be running out, even considering their harms 
that are imposed on the environment, have encouraged the people to search alternative energy 
supply resources. As the result of these research studies, the wind energy has placed on the 
front position in today's energy agenda, owing to its renewable nature and being free from 
CO2 emissions, not having adverse effects with regard to human health and environmental 
protection and displaying rapid technological progress. In addition to the above defined facts, 
relatively low construction costs and short assembly time of the electrical power plants that 
uses wind power, that means the feasibility of their investments and additional advantages for 
implementation and maintenance increases the demand further for this kind of energy supply. 
It is necessary to do the auditing and control studies carefully and realization of topographic 
measurements in the plant field in a sensitive and accurate manner during the project design 
and implementation phases of these wind power plants projects that are presumed to be very 
useful. In our study relevant definitions are given for the importance of the topographic 
measurements works during the control and auditing stages of the of the wind power plant 
design and construction  projects as well as the most recent state of the wind power plants in 
the world and in the Turkey.  

Keywords: Wind Energy, Wind Power Plants, Project Control and Auditing, Topographic 
Measurements 
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Abstract 
 
Stream flow discharge determination is essential for the assessment of hydropower potential. However, 
obtaining representative meteorological data which is a key input parameter in hydrological modelling 
in the actual watershed of focus is oftentimes difficult.  In this study, the stream flows for the Agusan 
River Basin were simulated to assess its hydropower potential. The river basin, located in Southern 
Philippines, has an area of about 11,700 km2 but has no weather stations within its boundaries. 
Weather data from Climate Forecast System Reanalysis (CFSR) and local weather stations near the 
study area were used as input for the Soil and Water Assessment Tool (SWAT) to model the watershed 
runoff. The hydrologic modelling was conducted for the years 2000 – 2015. The potential power of 
streams were calculated using the resulting flows from the simulation, and the hydraulic head 
determined using a developed digital elevation model (DEM) based algorithm. A total of 1876 sites on 
69 sub-watersheds were identified as potential location for run-of-river hydropower generation in the 
studied river basin using the model outputs. Power potential for each sites ranges from 100.1 kW to 
18.16 MW (average: 3.69 MW) for simulations using CFSR data and 533.3 kW to 2.376 MW (average: 
2.45 MW) for simulations using the local weather station data. Initial analysis shows that using CFSR 
data will yield higher values for the simulated stream flows as compared to the values obtained using 
local weather station data. Therefore, for watersheds without observed weather data, using 
measurements from local station near the study will give more conservative values for hydropower 
assessment. 
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Abstract:  
 
 Due to the increasing quote of wind energy converters (WEC) in power systems, grid codes 
nowadays demand similar requirements for wind generators as for conventional power plants. WEC 
must remand connected to the grid during disturbances and be capable of riding through grid faults as 
well as contribute to supporting the voltage by injecting reactive power during and after voltage dips. 
This ability to survive voltage dips without tripping is referred to as low voltage ride through (LVRT) 
capability of wind generators [1]. The LVRT fulfilment for WEC has become a major requirement 
from the transmission and distributions system operators all around the world [2]. WEC based on 
doubly fed induction generators (DFIG) with partial scale converter and permanent magnet 
synchronous generators (PMSG) with full-scale converter show a different LVRT behaviour due to 
their connecting concepts with the grid. The generator type used and the associated converter topology 
significantly contribute to the achieved LVRT response of each WEC concept. The stator of DFIG-
based WEC is directly connected to the grid whereas the rotor is connected to the grid through a 
partial back-to-back power converter. This situation allows a better short-circuit capacity for DFIG 
systems although they need a special rotor protection to avoid high rotor overcurrent during faults, 
which could damage the partial scale converter.  In full-scale converter WEC, the machine is not 
directly coupled to the grid, reducing the short-circuit capability but providing a large operation speed 
rage. This paper only considers these variable-speed wind generators because, on the one hand, they 
are designed to maximize the aerodynamic efficiency over a wide range of wind speed with the aim to 
capture as much as possible energy from the wind [3] and on the other hand, they are at present the 
most used technologies for wind power generation. A brief outline and assessment of the state of the 
art concerning the chosen WEC is presented. The chosen WEC technology has an impact on the short-
circuit capability of the network and the system stability presenting both wind generator systems 
advantages and disadvantages regarding their grid operation during faults. This work compares and 
analyses the LVRT capability of DFIG- and PMSG-based WEC considering grid code requirements. 
Dynamic simulations are implemented in DIgSILENT PowerFactory considering IEEE test grids. 
 
  
References: 
 
[1] M. H. Ali, “Wind energy systems: Solutions for Power Quality and Stabilization,” Chapter 9: Fault ride 

through capability of variable-speed wind generator systems, CRC Press, 2012. 
[2] G. Abad, J. López, M. Rodríguez, L. Marroyo, G. Iwanski, “Doubly fed induction machine – Modeling 

and control for wind energy generation,” IEEE Press, John Wiley & Sons Inc., New Jersey, 2011. 
ISBN: 978-0-470-76865-5. 

[3] M. Eremia, M. Shahidepour, „Handbook of Electrical Power System Dynamics,“ IEEE Press Series on 
Power Engineering, John Wiley & Sons Inc., New Jersey 2013. ISBN: 978-1-118-49717-3. 

 
 



Development of a national standard for a biogas grid 
in Thailand 

 

Abstract— The Biogas industry in Thailand has 
undergone rapid growth in recent years. From having just 15 agricultural biogas plants in 1995, 
Thailand now has well over 2500 plants, with an annual production of 36 million m3 of biogas. 
Excess Biogas can be combusted and sold to the electric grid, sold in cylinders or used in 
Natural Gas Vehicles. A further usage is to pipe the Biogas directly into customer’s homes 
where it may be used for heating or cooking. In order to do this safely, a standard needs to be 
developed and implemented for the construction of a small scale Biogas grid pipeline. Although 
international standards exist for Natural Gas transportation via pipeline, a standard specific for 
biogas has not been developed.  

This paper is comprised of three parts. The first is an assessment of the Biogas grid pipeline 
potential in Thailand. This will include an estimate of how much biogas could be delivered to 
customers via a biogas grid and the economic factors that govern its potential. 

The second part is an outline of the methodology used to develop a biogas grid standard. This 
standard should ensure that the grid is constructed and operated safely to common international 
standards. The requirements would be different that those of a Natural Gas Pipeline since it is 
smaller in size and scope and strictly adhering to a large scale NG pipeline would be 
unnecessarily cumbersome and expensive.  

The third part will list key features of the developed standard. In particular, the main differences 
between the biogas and natural gas pipeline will be emphasized. The final draft of the proposed 
standard will be submitted in August 2016 to the Thai Ministry of Energy by the Energy 
Research and Development Institute (ERDI) which has been given responsibility for the drafting 
of the Biogas standard.   
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ABSTRACT 
The monitoring system is needed to help us monitoring the state of an object. 

However, the efficiency of the energy and time that used to gain the data from the 
system sometimes are still ignored. Electrical energy should be used efficiently in 
order to avoid wastage. Wireless sensor network is a system that can transmit data 
from remote sensor and can be a ccessed directly from the computer. By using a 
wireless sensor network, controlling light in a room can be done from different 
places. This research designed a light monitoring system in a room using wireless 
sensor network  and equipped with desktop applications as a graphical user  interface  
to  dispay  the  result  of  data  reading.  The  system  consists  a transmitter and 
receiver unit. Transmitter unit consists LDR sensor, arduino uno, and series 2 XBee 
module. The receiver consists a series 2 XBee modules, arduino uno, and personal 
computers. The results of this research considered successful when successfully 
control the operation of the room lights. Longest distance that has been tested to 
sending data with obstacle is 40 meters. Longest distance that has been tested to 
sending data without obstacle is 200 meters. Time receiving of the data are 
proportional to the distance between the transmitter and receiver and the desktop 
application displays data reading in realtime. 
 
Keyword: Monitoring, Wireless Sensor Network, Arduino Uno, XBee series 2, 
Sensor LDR, Light, Desktop. 
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Abstract 

Due to the increase of global energy demands and decrease of fossil fuel 
sources, renewable energies are getting more attraction day by day. The 
technologies of renewables are increasing and the prices are decreasing in 
parallel. Solar energy is the most popular renewable energy source among the 
others. Moreover, in the last decade, solar photovoltaic energy research and 
construction has started to support by the governments in the world financially. 
Furthermore development and application of solar energy have been regarded by 
the governments of different countries and their people. However solar energy 
conversion systems have low efficiencies. Moreover environmental effects such 
as dust, snow, pollens of flavors etc. decrease the efficiencies of the modules. It 
is of vital importance to find intelligent solutions to handle such negative 
effects. Before doing this it is important to analyze the systems to determine the 
level of decrease on the efficiency.  

In this study the effect of the dust on PV surface are examined in the sense of 
solar module efficiency. To examine the effect of the dust, mono crystalline type 
PV modules are tested under natural environmental conditions. The tests are 
performed at Afyon Kocatepe University main campus. Each module is situated 
on the same tilt angle to the sun. One of the modules is cleaned, systematically 
whereas the other is left naturally. Cleaning process is applied at the same hour 
of each day of December 2015. Hourly PV generations are measured and 
collected using a data logger. The data obtained from each module are compared 
and analyzed. Finally the total gain in the sense of energy generation is 
calculated and the results are discussed.  
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Two-Staged Wet Anaerobic Digestion of 
Landfill Leachate and Organic Waste: The 

Effect of Organic Waste Type on Biogas 
Production 

  
 
 

 
  

Abstract— In this study, five different experiments were conducted over a period 
of 170 days to produce biogas by using a variety of mixtures of organic materials 
and landfill leachate. The aim of this study is to develop a more robust two-stage 
biogas plant that can accept a wide spectrum of waste products and continue to 
function without any malfunction. The facility has 5m3 total digester volume, with 
a maintained digester temperature of 36±0.1 °C. Biogas production of up to 523L 
CH4/(kgVS) with an organic load rate (OLR) of 3.93 kgVS /(m3 d) was observed 
by using refectory waste, spoiled prebiotic yogurt additive, decomposed milk and 
landfill leachate mixtures in different variations and ratios. 
 
Keywords— two-stage biogas production, refectory waste, prebiotic yogurt, milk, 
landfill leachate Introduction 
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An Adaptive Sliding Mode Controller Design 
for DFIG based Wind Turbine System on 

LabVIEW 

 

 

Abstract— In this paper, adaptive sliding mode control (ASMC) for doubly fed 
induction generator (DFIG) is proposed. The detailed dynamic model of DFIG is 
presented in d-q synchronous reference frame. The active and reactive power 
generated by the DFIG is controlled on the system. Robustness of the controller is 
improved by using ASMC in order to achieve better performance. Moreover, a 
simulation model of Wind Energy Conversion System (WECS) is developed by 
using LabVIEW software. The results of simulation for step change and random 
turbulent of wind speed are given to show performance of the controller.   

 

Keywords—Doubly fed induction generator, adaptive sliding mode control, 
LabVIEW, wind power generation 
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Abstract—All kinds of pollutants, that are carried out by rivers, ultimately 
ends up into the Mediterranean Sea leading to pollution of coastal water 
resources by sewage, garbage, pesticides, agricultural and industrial wastes. 
The present study aims to locate the most vulnerable areas to contamination 
along the coast of Damietta, Nile Delta of Egypt using geospatial models 
based on laboratory investigations of coastal water and sediments 
pollutants. Twelve coastal surface water and bottom sediment samples, at 
equal intervals, were collected in-situ and investigated in lab for 
contaminants of BOD, COD, Cd, Ni, Cr and Pb in water while in sediment 
samples; only heavy metals were measured. Standard method for water 
analyses was followed in water and sediment analyses. ArcGIS V10.1 
Software was employed to build a simple geospatial model to locate areas 
that recorded high levels of water contaminants (i.e. higher than the 
average value recorded). Another model was built to determine locations 
recording high levels of sediment contaminants. The study area was 
divided into four equal sectors from west to east (Sectors A, B, C and D) so 
as to detect the most vulnerable sector to contamination. Results showed 
that east of the coast (Sectors A and B), where industrial activities and 
Damietta Port are located, recorded highest levels of water contaminants; 
BOD 7.8 ppm, COD 161 ppm, Cd 0.08 ppm, Ni 0.17 ppm, Pb 0.72 ppm 
and Cr 0.91 ppm. Likewise, same sectors recorded highest levels of toxic 
metals in bottom sediment; Cd 0.04 ppm, Ni 0.16 ppm, Pb 1.2 ppm and Cr 
7.78 ppm. The study revealed that the main contributors to contamination 
of Damietta coast include industrial, shipping and domestic activities. The 
study highly recommends the necessity to set rules and instructions to 
control the interrupting human activities in order to sustain and manage the 
coastal resources. 
 
Keywords: Geospatial, contamination, Damietta coast, Egypt Nile Delta 
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Abstract  
 
The present study develops a novel integrated multi-generation biomass based system, 
comprising of a biomass combustor, reheat Rankine cycle (RRC), an organic Rankine cycle 
(ORC), a proton exchange membrane electrolyzer and a domestic water heater (DHW). 
The system is aimed to generate three outputs namely, power, hot water, and hydrogen. The 
system analysis is carried out through energy and exergy, and parametric studies are 
conducted to see the irreversibilities in each component and the system performance. To 
understand system performance more comprehensively the effects of several important 
operating parameters such as ambient temperature, and fuel mass flue rate are performed 
to investigate their effects on the respective efficiencies of individual and integrated 
systems. As an example the hydrogen production is increasing from 1.159 to 7.701 kg/hr 
whenever biomass flow rate is varing 0.1 to 0.2 kg/s. 
 
Keywords: Efficiency, Exergy, Multi-generation, Biomass. 
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Abstract 
 

Lipase-catalyzed trans-esterification of fat and oil is well recognized and considered as an 
important reaction in biodiesel production. Generally, the activity of lipase is poor in oil-water 
biphasic system. Bio-surfactants are amphiphilic compounds, having both hydrophilic (water-
loving, polar) and lipophilic (fat-loving) properties, and able to reduce the free energy at an 
interface of the biphasic system by replacing the higher energy bulk molecules. In this study, genes 
involved in biosurfactin biosynthesis of Bacillus amyloliquefaciens E1PA were characterized. The 
681-bp fragment of surfactin (sfp) gene was PCR-amplified, cloned and 
expressed in Escherichia coli, and finally purified. The sfp sequence showed 99% similarity to that 
of B. amyloliquefaciens strain 96-79. Heamolytic activity, emulsification activity, oil displacement, 
and drop collapsing tests were used to determine and compare the amount of biosurfactant 
produced in E1PA wild type and in E. coli transformant. The beta-hemolytic activity was observed 
only in the E1PA but not the transformant. However, the surfactin crude extract produced in E. coli 
harboring sfp gene exhibited the emulsion activity against mineral oil and oil displacement activity 
at 53.95 and 58.96, respectively. Fourier transform infrared spectroscopy (FTIR) spectra of the 
purified recombinant surfactin exhibited 99.83% similarity to that of B. subtilis surfactin standard. 
The results suggest that the E. coli transformant carrying sfp gene from B. amyloliquefaciens E1PA 
was able to produce a functional biosurfactin. The potential of recombinant surfactin for lipase-
catalyzed biodiesel production will be further investigated. 
 
Keywords: Surfactin, Bio-surfactant, Biodiesel, Trans-esterification, Bacillus amyloliquefaciens 
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Abstract 

 
Lignocellulosic agricultural wastes are highly abundant in nature. When dried and buried in soil, 

they are often associated with cellulolytic microorganisms living on them as a rich carbon source for 
their growth. In this study, we have isolated three potent strains of cellulase-producing bacteria, PK3 
from palm kernel, CC2 from corn cob, and CeC2 from cassava leave when buried in the soil with a low 
level of moisture at 50 °C for 3 months. They exhibited the cellulase and xylanase activities at 37 and 50 
°C when tested on agar plate and by DNS assay. Based on 16S rDNA sequence analysis, they were 
identified as Anoxybacillus PK3 and CC2 and Bacillus subtilis CeC2. They were able to degrade a variety 
of cellulosic substrates but with a different efficiency including carboxymethylcellulose (CMC), xylan, 
filter paper and some agricultural wastes, rice husk, rice straw, corn cob and palm kernel demonstrating 
their capability of cellulose and hemicellulose degradation. Their cellulase production was slightly 
induced by a low concentration (0.001-0.01% w/v) of xylose, manitol, xylan, and lignin. The effects of 
NaCl salt, pH and temperature on growth and enzyme production were also observed. When immobilized 
and lyophilized on Whatman paper and rice husk supporters, the PK3 cells showed higher cellulase 
activity than the other two strains. The immobilized PK3 cells maintained the enzymatic activity after 
storage at 4 °C for 10 months. For the CC2 strain, cellulase and xylanase activities at 50 °C were higher 
than at 37 °C. Genes encoding the endo-1,4-beta-glucanase and beta, 1,3,-1,4-glucanase were detected 
by PCR using cellulase specific primers only in B. subtilis CeC2. Due to their unique and individual 
advantageous properties, the degradation of lignocellulosic agricultural wastes by a mixture of three 
potential cellulase-producing strains could be applied for the production of cellulase enzyme and/or the 
derived-sugars could be used further as substrates for bioethanol fermentation.               
 
Keywords: Lignocellulosic agricultural waste, Cellulase-producing bacteria, Anoxybacillus, Bacillus 
subtilis  
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Abstract—The residential sector accounts for more than 50% of total energy 
consummation in Jordan, which is therefore one of the most important sectors to 
address. It is estimated that about more than 50% of the existing housing stock 
in the Jordan will still be in use for long time due to high cost of construction 
compare to family income in Jordan. Consequently, retrofitting existing housing 
to become more energy efficient is critical to reduce energy consumption. 
Consequently the cooling load is increasing in summer as a result of the using of 
air condition, due to hot summer, global warming and climatic changes. 
Furthermore, heating load in winter and artificial lighting due to use of curtain 
and techniques of avoiding glare, heat gain and maintain privacy is very high 
and consume more energy. All these problems are results of poor thermal 
insulation, using single glazing, absence of shading devices, air leaking, and 
thermal bridges.  The research will consider retrofit a case study in Jordan as a 
model for improving existing building in term of energy consumption, human 
comfort, water collecting and storing. Small house of around of 200m² will be 
selected as case study to improve heat thermal and lighting performance. The 
model provides a basis for multi-objective optimization into the decision making 
on energy efficiency retrofit solutions. The research used real measurement and 
computer simulation. The results showed that improving building envelope help 
to reduce energy consumption and improve thermal comfort 
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Autonomous Solar Power Plant for 
Household Applications 

 
 

Abstract— The aim of this project is to design and develop an efficient and 

autonomous small scale solar power plant for household application. The 

efficiency of the system is enhanced by the implementation of microcontroller 

based sun tracking system. The problem of panel overheating is designed to be 

eliminated by the usage of heat sink layer, acrylic glass, and natural air cooling.  

In addition, the objective of the research is to design the system so that it is able 

to operate in an autonomous mode. In other words, automatic switch between 

two charges is constructed. It is implied that the power plant is capable to be 

installed in rural areas as  well  as  in  urban environment,  and  with  minimum  

human  interference and  technical maintenance. Therefore it is a significant 

issue to develop a system available to sustain the  whole  cycle  of  operations  

starting  from  sunlight  harvesting,  conversion  into electrical energy, and 

finishing with power storage and distribution processes. 

 

Keywords- Renewable;energy; tracking; household 
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Investigating impact of climate change 
scenarios on semi-arid watershed runoff 

 

Abstract —Northwest region of Iran is subject to impacts of climate change that may adversely 

change the water resources. Decrement in annual precipitation and winter precipitation as well as 

increase in temperatures are observed in recent decades. In this study, the impact of climate change 

on Ajichay watershed runoff was evaluated. Evaluation was done by quantifying the effect of 

climate change on the water budget components. Hydrological modeling was performed with 

SWAT model which was calibrated and validated successfully. Climate change and land use 

scenarios were used to compute the present and future climate change impacts on watershed runoff. 

According to the simulation results, almost all water budget components have decreased. SWAT 

was able to allocate less irrigation water because of the decrease of overall water due to the climate 

change. This ended in an increase of water stressed days and temperature stressed days whereas 

crop yields have decreased according to the simulation results. The results indicated that shortage 

of water is expected to be a problem in the future. In this way, investigations on switching to more 

efficient irrigation methods and to crops with less water utilization are recommended as adaptation 

measures to climate change impacts. 

Keywords: Climate change, watershed, runoff, SWAT 
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Abstract—Access to modern energy in rural areas of developing countries is critically low. 
This explains the associated poor levels of socio-economic development and extreme poverty 
conditions prevailing is some areas. Economic emancipation of these areas can be catalyzed 
by enhancing uptake of modern energy. Nonetheless, electrification through grid extension is 
not feasible due to isolated nature of most areas and financial constrains knocking at the door 
steps of their governments. This scenario had paved way renewable energy technologies as 
the feasible option to decentralize energy. Chipendeke rural community in Zimbabwe is a 
classic example of most rural areas in developing countries which, since time immemorial 
had lacked access to modern energy.  A major mile stone was witnessed in 2010 in this 
community when a micro hydro power plant broke the long vicious cycles of seemingly 
perpetual dependency on traditional biomass energy. This paper interrogate the impact of 
renewable energy technologies on economic development under the null hypothesis that, 
“access to renewable energy makes a difference”. Chipendeke community case study is 
presented where peasant farming is the main economic activity. Difference in Difference 
(DID) methodology had been employed to analyze agriculture output for two time periods, 
before and after electrification. This was done by dividing Chipendeke farmers into two 
groups which are, the treatment group comprised of 38 farmers with access to electricity and 
control group comprised of 77 randomly selected farmers without access to electricity. The 
product of the variables Time and Access was processed from the dataset to generate a new 
variable named “TAP”. This variable is instrumental to the DID methodology because it 
shows the effect of treatment on the treatment group and compares it to control group for the 
two time periods. Results based on econometric modelling of crop harvests and income levels 
failed to reject the null hypothesis as farmers were found better off regarding harvest 
quantities and income levels in the second time point. 

Keywords— Renewable Energy Technologies, Difference in Difference Methodology, 
Econometrics Models 
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