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Living on the Slope: learning from Encosta do Bom-Jesus,

Braga, Portugal

Patricia Veloso da Veiga' and Mohamed B. Gadi’
School of the Built Environment, Institution of Building Technology,

The Umiversity of Nottingham, Nottingham, NG7 2ED, UK

' PhD student, laxpcvi@nottingham ac.uk.
? Associate Professor. mohamed. gadi@nottingham ac.uk

ABSTRACT: Due to rapid wbanization and lack of available land, hillside
settlements are growing along the greenery slopes of the Minho region in the north
of Portugal. This paper presents a field study conducted in the hillside area of
Encosta do Bom-Jesuns, Lamagdes located mn the city of Braga, Pormgal In this
recent urban context and in today’s awareness towards energy consumption and
ENergy saving issues it was found imperative to leam a senies of important aspects
related to these households. These aspects relate personal and behaviour factors to
energy use, but alse melude user’s perception and satisfaction with their houses,
their location, design, total energy consumption and costs and user's awareness
towards the existence and application of solar techmologies. The assessment was
made through a guestionnaire randomly applied to 100 households throughout the
area of the Encosta do Bom-Jesns, Lamagies. Results have shown a general
household satisfaction with house location, thermal performance and energy
consumption Although aware of the advantages of the use of solar technologies in
the total energy saving and m helping to safeguard the environment, only a few
households have them implemented. Results hawve also shown the need for a more
conscious, careful and wise use of energy as well as a correct control, by the users,
of the house mternal environment.

Keywords: user’s behaviour and satisfaction; energy costs; thermal comfort

L. INTRODUCTION

Braga is the capital city of the Minho
regon, located m the North of Portugal.
) highly populated with a
density of 954 habkm® and a total
population of 175.063 imhabitants. The
population m the city is dramatically
mncreasing  and umdergoing a  curnous
preliferation of new single detached houses
along its summnding hillside terrams on
which was once mral land occupied by
farmhouses. This is both a result of the
autonomy given to the local municipalities
and the characteristic settlement patterns of

the Northeast, which are in close relation
with the topography of the region One of
the areas of the city, which has been
growing more in the last decade, is the
Freguesia de Lamagies, where the cument
study is set.

In an era where so much is being said
it benefits not only the household, but also
all of us and the environment, it is the aim
of this paper to imvestigate how energy
conscions are the new honseholds located on
Encosta do Bom-Jesus, Lamacies
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ISEM Rising social consciousness in the field of renewable

energy; [zmir Sustainable Energy Museum
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ABSTRACT: While the demand for energy contimually increases, the mmportance
and necessity to utilize Renewable Energy Sources (RES) also increases. Also
works to increase efficient and ratiomal use of emergy are becomumg more
widespread around the globe. Unfortunately preferred energy production systems
are still not renewable, and one of the most important reasons for this is; the society
not having enough applicable information on RES. Thus the subject to be
emphasized above all should be to increase social consciousness, and therefore
create public opimion for the purpese of increasing buildings and systems that use
BES. Within this framework, the study expressed here addresses the problem of
nising public/social consciousness regarding RES by renewal of a istoric lding
and putting it to public service as a Sustamable Epergy Museum. The historic
Electricity Plant, which is also identified as an mdustrial heritage in Tzmar, will be
renewed as “Tzmir Sustainable Energy Museum™, which would generate its own
energy, and also support educational facilities. The mmsenm bmldmg would be the
first example to present BES like thiz to the public in Turkey. Consequently
establishing a RES mmuseum would cause easier comprehension of RES,
introduction of the technologies to the society (especially children and youths),
change the view towards RES and more conscious and common utilization of RES.
Besides, since the presentation of FES would be m the form of a museum
proposition, the long lasting effects on utilization of BES would be ensured by
educational works, designed to mtroduce RES in earlier ages.

Keywords: Sustainable energy, energy musenm, renewable energy sources

L. INTRODUCTION

The production and consumption of
energy, which is used in many areas of life
such as; heating, cooling and lighting of
buildings, powenng of applhances and
transportation, is very important for both
the mdividual and the society. Therefore,

nowadays, it 15 needed to reinterpret
“energy”, which has become an
mdispensable necessity.
While the demand for energy contimually
mcreases, the mmportance and necessity to
utilize Renewable Energy Sources (RES)
also comfinues to imcrease [1] [2]. Also
works to increase efficient and rational use
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Municipal Wastewater Selection for
Microbial Biodiesel Production

Julia M. Valigore', Aisling D. O’Sullivan'’, and Peter Gostomski®

Departments of ' Civil and Natural Resources Engineering and *Chemical and Process
Engineering. University of Canterbury, Christchurch, New Zealand

ABSTRACT: This research compared the effects of municipal wastewaters (ie.,
primary and secondary treated) from the Christchurch Wastewater Treatment Plant
(CWTP) in Christchurch, New Fealand {NZ) on microbial {microalgal-bacterial)
biomass production. settleability, and quality as biodiesel feedstock. Inoculums
consisted of native, mixed cultures from an oxidation pond and an activated sludge
process.  Growth of settleable biomass was encouraged by recyeling settleable
solids within laboratory-scale sequencing batch reactors {SBRs) operated nsing a
240 eyvele, Beday hydeaulic residence time (HRT), and controlled elimate
conditions.  Generally, biomass concentrations of reactors fad with primary
wastewater {i.e.. 2000400 mg/L final mean for Cold Wann conditions) were at least
double those of secondary wastewater resctors {i.e. 70210 mg/L final mean for
Cold/Warm conditions) duve to greater nutrient loading and microbial growth.
Furthermore, primary wastewater reactors demonstrated much greater settling (ie.
76 vs. 22% on average)} indicating more efficient biomass harvesting.  Lipid
contents and types wete comparable for all microbial cultures. The benefits of high
catbon and bacterial concentrations in primary wastewater appeared to outweigh
any disadvantage of reduced light penetration o microalgae from shading.

Keywonds: Microalgal-bacterial biomass, sctivated sludge, wastewater treatment,
biodiesel

L INTRODUCTION

Microalgal biomass grown on wastewater
has  potential  for  sustainable  biofuel
production [1. 2], Although this field has
been researched since the 1950s [e.g. 3. 4],
this is the first known smdy to compare
genuine  municipal  wastewaters as  a
substrate for native microbial (microalgal-
bacterial)  biomass  produoction. The
productivity, settleability. and quality of
biemass grown on CW TP wastewaters were
examined.

1 MATERIALS AND METHODS

21 Experimental Setp

Four SBRs were inoculated with 2 21 L
solution of indigenous microalgee and other
microbes sowced from Oxidation Pond 6
{Pa}y wastewater collected from CWTP.
One SBR (designated as AP) was also
incculated with 1.5 g {as total suspended
solids | TSS)) of activated sludge as previeus
studies showed that it improved biomass
settleability (3], Four feed water conditions
were examined for each climate regime: tap
water control, secondary treated wastewater

Corresponding author. tel.: +6d 3 36-2252; o +6 3 36:4-2758; email: aisling osullivand@eanterbury ac.nz



Feasibility Maintaining of the Efficiency of Maragheh
Water Treatment Plant in the Case of Floating
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ABSTRACT: Maragheh (city in Iran) WTP was established based on nominal capacity 17290
m3/day in 1983 By the land extension, its capacity mcreased up to 29500 m3/day. The raw
water is transmitted from the sited intake on the Alavian River from the sited intake by gravity
channel toward the Water Treatment Plant The different umits of treatment plant melude
manually coarse bar screen, gnit chamber, accelerators (5 umits), gravity rapid sand filters (8
units), and pressure rapid sand filters (Tfilters) and gas chlormation unit.

One of the major problems is the disturbance of system m floating conditioms, becanse of
exfreme increase in river turbidity. In such cases. sludge production increases extraordinary
and the influent of filter is a high furbid water that reduces the filter run time, so that the
required water for backwash will be higher than total treated water production. It canses the
plant shut downing or reduction mn plant reception. For solving this problem establishment a
pre-treatment umit 15 necessary. For this achievement, the potential of plain sedimentation
turbidity reduction was evaluated.

Keywords: Detention time, Surface Load, Accelator, Water treatment plant

L INTRODUCTION the estimation is 328300 in 2007, therefore
the water consumption has highly mereased
and the has been extended within
the 3 phases and during the last extension its

The city of Maragheh, 15 situated on the
north west of Iran with 4.6 km? of area and

altitude of 1332 meters. It is considered to
have cold climate and has cold winters and
moderate summers. Average of ramfall is at
minimmm 393mm and at maximum 500mm
[1]

Its population was 67605 m 1965 which has
come to 195200 mn 1996 and according to

capacity has come to 4530 liv's. [2]

The water providing sources of Maragheh
meclude 16 wells m circnit and Alavian
Biver. The details of hydraulic parameters
of the river are as follows:

Awerage rate of flow=232Tm3/s

Peak rate of flow=3285m3/s
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Circulating fluidized bed combustion of meat and bone
meal

Tadaaki Shimizu' and Ayumi Anzai *
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ABSTRACT: Meat and bone meal (MBW) 1s phosphoros-rich material which can
be used as raw material of fertilizer. Prier to use, however, crganic material in
MBM mmst be removed completely by incineration. High NOx enussions during
incineration of MBM are anticipated since nitrogen content in MBM is very high.
In the present work MEM was bumed using a bench-scale circulating flmdized bed
combustor at 1123 K. MBM ash was used as bed material. Experimental results
showed that NOx emissions decreased with increasing hold-up of MBM ash in the
combustor. To investigate the mechanism of NOx redoction, two senies of model
experiments were conducted: 1) combustion of altemtive fiiels (coal and soybean)
using bone ash as bed matenial, and 2) MBM combustion in mert bed material
(nom-porous aloming). The former was camied out to evaluate catalytic effect of
MEM ash on reduction of NOx. The latter was conducted to evaluate the effect of
fluidization condition on combustion behavieur of MBM. No reduction m NOx
emissions was observed during either experiment when the amount of bed material
was mereased. These results indicate that the combination of MBM as fuel and
MEM bone ash as bed material has synergy effect on NOx redoction during

combustion

Eeywords: Flmdized bed combustion, nitric oxides, meat and bone meal

1. INTRODUCTION

Meat and bone meal (MBM) 13
phosphoms-rich material, which can be used
as raw matenial of fertilizer. Prior to use,
however, organic material m MBM mmust be
destroyed completely by incineration
Combustion of MBM is also expected to
produce thermal energy. On the other hand,
a salient problem of MBM combustion is its
high nitrogen content, which might
engender high emissions of NOx
(NOHINO:).

Flmdized bed combustors (FBCs), both
bubbling type and circulatmg type, have
been developed as a combustion technology

that can burm wide vaniety of fuels with low
environmental mmpact. Especially, low-NOx
emission is a feature of FECs. Indeed, FBCs
have been employed for incineration of
sewage shidge, which also contams high
fuel-bound mitrogen. Thus fluidized bed
combustion is expected to be an approach to
bum MBM with low NO=x emissions.
Co-combustion of MBM with other fuels
such as coal and peat in FBCs has been
extensively investigated to recover thermal
energy [1 - 6]. However, co-combustion of
MBM with other fiiels 1= not always a good
approach if utilization of ash 1z taken into
consideration; ash from co-fired fuels will
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ABSTEACT: Local small scale hydropower resources can play an important role
in providing electricity to rural areas in Affica, in particular those areas remote
from the national grid

The large knowledge base on techmical aspects of small hydropower indicates a
proper understanding of the technology mvolved. However, at the same time the
mumber of hydro projects implemented does not reflect the encrmons potential that
exists iIn Africa, suggesting other barmmers than the technology itself are stll
persistent.

Studies on mural electrification conchode that technelogy issues are only part of the
reason why energy access is still very low in certain areas. The way new (energy)
technology 1s mfroduced n rural areas and the systems set up for operation and
mmenmmeqna]]ym:porthmmammhmeenmtatmhml
level with relevant regulatory, legislative and financial frameworks in place,
emphasis needs to be put on the mstitutional design and practices meorporated

To evaluate the role of institutional and management amrangements and practices
adopted by developers on the sustamability of these systems, the research uses off-
grid hydro schemes in the Southern Highlands of Tanzania as case studies. The
article desembes the contribution of finanecial, social and techmical aspects to the
sustainability of the izclated power schemes.

Based on the case studies conclusions are drawn towards methods that will increase
Keywords: small hydropower, min grids, mural electrification, Africa, governance

L. INTRODUCTION where large proportions of  (mural)
population do lack access to (basic) energy

1.1. FEner in Afi services. On the continent over 500 million
gy access in Affica do mot access to electricity. Thi

Sustaimable energy provision is regarded - -
as a major chall especially in Afi translates to two thirds of the population,



Anaerobic ammonia oxidation: A cost saving treatment process for wastewater with high ammonia to
carbon ratio”
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SUMMAFRY: The leachate of landfill sites, partial flow from shidze treatment or effluents of anaserohic
dizestors and composting plants are characterized by unwanted high amounts of nittopen and low carbon
concentrations. The common eliminstion of nitrogen is mostly realized by nimification and denitrification. To
maintzin the denimification process most of the plants use acetic acid or methanol as the main carbon source.
Due to the aeration during the mifrification process, the niogen removal becomes a highly enerpy consuming
process. Additionally, the carbon source increases the surplus shadge and can cause temperature problems doe to
the waste eat of the process. The paper describes the plant optimization for the reanment of landfill leachate. By
the stepwise reduction of added methanol and lowered aeration, high concentrations of MNimrite apd Ammonia
were detected in the activated shudge and the downstream activated carbon. During the changeover we measured
the nitrogen species, COD and the hydraulic data of the plant. Additonslly, the Plancromyceres responsible for
the ansercbic smmonnum coxidaton (ANAMMOZ) were monitored by Fluorescence in sim Hybndisaton
(FISH). We verified the AMAMDMOX related bacteria in the activated slndze and the dowmstream activated
carbon. Last but not least, ANAMMOX reduces the costs for methanol, energy and surplos sludge as well as the
C O emissions of the plant.

Landfill, leachate, denitrification, anaerobic ammoninm exidstion (ANAMMOZD)

1 Introduction

The AMAMMON process was discovered and patented by Mulder m 1992, The process takes place under
anaerobic conditions. Ammaonia becomes oxddized by nitrite and dinitrogen gas (M.} can quit the process. The
subsirates of the process are smmonis and nimite. Cmby 50 % of the smmonia has to be oxidized to nimite.
Compared to the conventional nifrification and denimification process energy savings of about 50 %% for the
seration and 100 % cost savings for the required carbon source can be reached. Mulder et al. published the basics
of the process in 1995. Figure 1 shows a view of the N-cycle and the pathway of the anserobic ammeonia
oxidation.
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Assessment of the Technological Development and
Economic Potential of Photobioreactors
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ABSTRACT: The idea behind photobicreactors (FER) is to hold easy-to-handle
phototrophic microorgamisms, such as algae or cyanobacteria, in a translucent
reactor. Phototrophic orgamisms can supply themselves with energy from sunlight
by converting it into chemical energy. In recent years, PBE have been widely
discussed and praised as an mnovative energy technology that in the future could
alzo be utilized for commercial energy supply.

In contrast to conventional biomass generation in the field, a PBE is essentially
a closed system with well-defined interfaces towards the environment. This bears
potentials to reduce the ecological impact on the environment and to increase the
efficiency of energy conversion. Also, under the influence of solar radiation, some
algae are even able to produce hydrogen from water. Moreover, phototrophic
organisms, during photosynthetic activity, consume CO,, enabling the establish-
ment of a local carbon eycle by intercomnecting coal-fired power plants with
nearby PBR systems. The ability to absorb CO: and to produce biomass and
hydrogen at the same time 15 unique and makes PBR an interesting new technology
to be investizgated further as a fiure option for low CO, power generation systems,
despite its low conversion efficiency of at best around 6%.

In this paper, we mvestigate both the techmological development and the
econonne potential of the PBER technology. The approach adopted 15 to consider the
technology, s expected costs and revemmes, and related nisks from an mwvestor
perspective. To this end we develop an investment model that is used to calculate
the economic feasibility of FBE for different scenarios, including a best-case
scenario, with plenty of sumlight and water, inexpensive mutrients, high prices for
hydrogen and biomass, and low other costs, that is compared to scenanos with less
favorable boundary conditions.

Eeywords: photosynthesis, economics, technology, amalysis, algae, bioenergy:
hydrogen, market forecasts, land use
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Economics of Biomass Co-firing in New Hard Coal Plants
in Germany
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ABSTRACT: Biomass co-firmg in coal power plants (with shares of typically 3-
20%g, depending on the type of biomass used) is an interesting option to mitigate
CO: emmssions, since the additional costs are relatively minor and a secondary
benefit is provided by the increased fuel flexibility. Worldwide, about 150 co-firing
plants are . operation. In Germany, the potential for biomass co-firng in coal
plants is about 28 TWhy per annum, assuming a 10% replacement of coal
combustion by biomass. In this paper, we study the economic potential of biomass
co-firmg in hard ceal power plants in Germany, with a particular focus on the
power plants owned by the EON AG. To this end, we identify sumitable biomass
mputs fuels, investment and operating costs, and profitability of co-firng
mvestments. In a sensitivity analysis we check for the robusmess of the results
gained, and in a Monte Carlo simulation uncertamties are explicitly taken into
account. We find that both regional and international biomass supplies are relevant,
and that the cost effectiveness of co-finmg is strongly affected by prices for
biomass, coal and CO; pernuts, while mvestment and operating costs have a
modest influence only. According to our caleulations, power generation costs
attmbutable to biomass combustion for a plant put into operation m 2020 are
between 70-75 €M Wha, while the average costs of biomass fuel from vanious
sources and markets are caleulated to be around 4.1 €/GI.

Keywords: co-combustion, hard coal, CO» mitigation, fuel flexibility, Monte Carlo
simulation
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Niederrhein Region: A Multi-Agent Simulation with a
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ABSTRACT: In this paper we introduce a dynamic multi-agent simmlation model
for the diffusion of agricultural biogas technology that takes the heterogeneity in
the locally available substrates potentials and heat sinks on the commumty level
explicitly into account by means of GIS data. The model is applied for the
Niederhein region (North Rhine-Westphalia, Germany), where horticulture and
animal breeding is widespread The model-based analysis spans over the time
period 2007-2019 and considers three different plant sizes (150, 500 and 1000
kW) and four different altematives for dealing with the waste heat produced
during electricity generation (no use, mobile storage, local district heatmg, ORC
process). The results from the simmlation show that (1) the existence of sufficient
snbstrate potentials strongly affects the diffusion process while, the availability of
heat sinks omnly plays a minor role; () especially larger plants benefit from
additional heat revenues, whereas small- and medmm-sized plants can be
profitably already due to the high gnaranteed feed-in taniffs; (3) the type of heat use
techmology 1s less relevant for the diffusion dynamics; and (4) the total mstalled
biogas capacity n the model region is spatially widely dispersed and could reach
some 40 MW by 2019,

Keywords: biogas, mmlti-agent simulation, technology diffusion, cogeneration,
mobile heat storage



