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MODelizacidon, Enerxia e Mecanizacion en Biosistemas

e 14 profesor@s de enxefaria, 10 deles doutores
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e 2 investigadores en formacion

e 6TD lidas no periodo 2015-2017
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Linas de investigacion

BioMODEM

MODelizacidon, Enerxia e Mecanizacion en Biosistemas

Multidisciplinar cun enfoque de bioeconomia circular dos biosistemas

agricola, gandeiro e forestal

Vision integral de explotacion
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Resultados

e 15 publicaciéns indizadas no WOS no periodo 2015-2017

* mais de 100 congresos e reunions cientificas

e 2 Patentes en explotacion

e Relacion con numerosas empresas: Feiraco, Irmandinos, NORTAGRO,
EXPORGONDO, General Ganadera Gallega, Irish Distillers Limited, etc.

e (Captacion de fondos nos ultimos 3 anos de 159.862,64 €

e (Captacion de fondos en infraestruturas en de 115.000,00 €: Monitor
multigas fotoacustico para a medicion de concentracidns de NH;,

NO,, CH, y CO, no ambito agropecuario e agroindustrial



Qutras actividades

Estadias en distintos paises e grupos de investigacion: Universidade
de Wageningen, Escola Superior Agraria de Coimbra, Universidade de
Aarhus e Escola Superior Agraria de Ponte de Lima.

Premio Empresa EBT no XVI Concurso de Proxectos Empresariais
Innovadores da USC e o primeiro premio nos lll Premios a
Transferencia de Tecnoloxia en Galicia, na modalidade de Grupos
Cientificos de Investigacion Aplicada.

Pblo de Innovacion Dixital de Galicia de Campus Terra e Gradiant
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Renewable and Sustainable Energy Reviews 39 (2014 ) 883-890

Contents lists available at ScienceDirect

Renewable and Sustainable Energy Reviews

o

ELSEVIER journal homepage: www.elsevier.com/locate/rser

An economic analysis of a stand-alone and grid-connected cattle farm @CmssMark
R. Velo*, L. Osorio, M.D. Fernandez, M.R. Rodriguez

Agroforestry Engineering Department, Escuela Politécnica Superior, Campus Universitario, University of Santiago de Compostela, Lugo 27002, Spain

ARTICLE INFO ABSTRACT
Article history: This paper presents an economic study of electricity supply to a dairy cattle farm of 50 livestock units.
Received 12 February 2014 We compared a stand-alone battery-wind-diesel hybrid system with an only-grid connected system and

Received in revised form
27 May 2014
Accepted 19 July 2014

we analyzed four locations in Spain with different average wind speeds. The farm’s electricity demand is
63 kWh/d and the hybrid system designed for its supply is made up of a 20 kW wind turbine, a diesel
generator and a battery. All simulations were made with the HOMER® (Hybrid Optimization Model for
Electric Renewables) software. Through a sensitivity analysis we can determine the economic viability of
Keywords: different options and sizes of the components of the installation.

Off-grid In locations with an average wind speed higher than 7.39 m/s, a stand-alone system is profitable as
Stand-alone system long as the distance to the grid is higher than 7 km, the price of electricity is 0,192 €/kWh and diesel
Hybrid system price is 1.8 €/L. If 800 Ah-battery is used instead of 200 Ah, the COE will be reduced by 18% in location
with 7.39 m/s average wind speed.

© 2014 Elsevier Ltd. All rights reserved.




Journal of Cleaner Production 142 (2017) 43274338

journal homepage: www.elsevier.com/locate/jclepro

Contents lists available at ScienceDirect

Journal of Cleaner Production

Life Cycle Assessment of pig production: A case study in Galicia

@ CrossMark

I. Noya *°, P. Villanueva-Rey ?, S. Gonzalez-Garcia ®, M.D. Fernandez °, M.R. Rodriguez °,

M.T. Moreira *®

? Department of Chemical Engineering, School of Engineering University of Santiago de Compostela, 15782, Santiago de Compostela, Spain
b Department of Agroforestry Engineering, Higher Polytechnic School, 27002, Campus of Lugo, Spain

ARTICLE INFO

Article history:

Received 24 August 2015

Received in revised form

25 November 2016

Accepted 25 November 2016
Available online 27 November 2016

Keywords:
Environmental profile
Spain

Pigmeat production
Intensive pig farming
ep-EROI

ABSTRACT

The environmental assessment of a pig farming system from a cradle-to-farm gate perspective was
carried out in this study. To do so, two separated farms destined to the weaning and fattening of pigs
were analysed in Galicia (Northwest Spain). The standard framework of the Life Cycle Assessment (LCA)
was followed to assess the environmental performance of the global process. Six impact categories were
selected, including climate change (CC), terrestrial acidification (TA), freshwater eutrophication (FE),
marine eutrophication (ME), agricultural land occupation (ALO) and fossil depletion (FD). The edible
protein energy return on investment ratio (ep-EROI) was also considered. The fattening farm related
activities were the main contributor to the global environmental burdens in almost all impact categories,
with contributions higher than 72%. Both concentrate feed production and on-farm emissions were
detected as the principal hotspots, mainly due to the burdens associated with concentrate feed in-
gredients production as well as those derived from the manure management process, respectively. The
characterisation results in terms of CC (3.4 kg CO; eq), FD (12.5 M]) and ALO (5.0 m? yr) were consistent
with similar European LCA studies on pigmeat production while uncertainty in LCA choices was the main
responsible of minor variability on TA, FE and ME. The ep-EROI value (7.3%) was also in line with pub-
lished data. Due to the relevance of concentrate feed production on the global environmental profile,
several feeding strategies were proposed as potential environmental improvements, of which the
introduction of local ingredients seemed the most promising alternative,

© 2016 Elsevier Ltd. All rights reserved.



Computers and Electronics in Agriculture 143 (2017) 201-207

Contents lists available at ScienceDirect

Computers and Electronics in Agriculture

el

ELSEVIER journal homepage: www.elsevier.com/locate/compag

Original papers

Prediction of carbon dioxide concentration in weaned piglet buildings by @Cmssmrk
wavelet neural network models
Roberto Besteiro®, Tamara Arango, J. Antonio Ortega, M. Ramiro Rodriguez,

M. Dolores Fernandez, Ramén Velo

Department of Agroforestry Engineering, University of Santiago de Compostela, Campus Universitario, 27002 Lugo, Spain

ARTICLE INFO ABSTRACT

Keywords: Carbon dioxide concentration is a major factor in air quality, animal welfare and air exchange rates inside

Wavelet transform livestock buildings. CO. concentration series show a dynamic, non-linear and non-stationary behavior. This type

Neural netwark of process can be handled by Wavelet Neural Network (WNN) models, which have been developed in recent

(;Olze;mcm ation years. The purpose of this paper is to develop WNN models capable of predicting the dynamics of CO, in weaner
1B buildings.

Prediction

Outdoor temperatures, CO: concentration and temperature in the animal zone and animal activity were
recorded in a commercial piglet farm during two complete production cycles. Two WNN models were generated
from the recorded data: an autoregressive model (AM) that used the CO, series and outdoor temperatures for the
prediction, and an explanatory model (EM) that used only exogenous variables, namely outdoor temperature,
temperature in the animal zone and animal activity.

Because CO3 is a highly autoregressive variable, the best results are obtained with the AM. The AM yield an
RMSE of 26.330 ppm and a Pearson’s r of 0.995. The EM, with an RMSE of 154.361 ppm and a Pearson’s r of
0.895, reveal the importance of indoor and outdoor temperatures and, consequently, of ventilation rate, for CO,
concentration inside the building. In addition, our results show the effects of animal activity on CO, con-
centration, which are delayed by 40-50 min. Based on these results, the CO; concentrations in the animal zone of
weaner buildings can be accurately predicted by WNN models. Therefore, WNN modeling could be widely used
to predict and understand the dynamics of environmental variables inside livestock buildings.



Available online at www_sciencedirect.com

ScienceDirect

journal homepage: www.elsevier.com/locate/issn/15375110

Special Issue: Engineering Advances in Precision Livestock Farming

Research Paper

Estimation of patterns in weaned piglets' activity @ -
using spectral analysis

Roberto Besteiro', Tamara Arango, Manuel R. Rodriguez,
Maria D. Fernandez, Ramon Velo

Department of Agroforestry Engineering, University of Santingo de Compostela, Campus Universitario, 27002 Lugo,
Spain

ABRBTICLE INFO
The activity level of weaned piglets provides a useful tool for farmers to control animal

Article history: welfare and pollutant emissions. In addition, data for weaned piglet activity can be used as
Published online 29 June 2017 an input signal in real-time ventilation control systems because of its relation to temper-

ature and COz levels. This paper characterises the daily activity pattern of piglets from 6 to
Keywords: 20 kg live body mass based on data obtained by a passive infrared detector on a conven-
Piglets tional farm. Activity level of piglets was at its maximum at the beginning of the experi-
Activity pattem mental period and at its minimum at the end of the period. The analysis of the Fast Fourier

Transform revealed an average pattern with two activity peaks, at 10:00 h and 18:00 h,
described by three cosine waves with 24-, 12- and 8-h periodicity. The Continuous Morlet
‘Wavelet Transform revealed variations in frequency spectrum with time between the first
and second half of the cycle, defining two distinct activity periods. The predominant
pattern during the first half was a single-peak pattern, whereas the predominant pattern
during the second half was a two-peak pattern. Accordingly, two models for the prediction
of piglet activity are proposed. Animal age and mass are essential to define behaviour
patterns, which explaing the existence of various models in the literature and the need to
perfonm continuous measurements to establish accurate models for predicting activity in
growing piglets. Passive infrared detectors are simple and cost-effective, and allow for the
incorporation of animal activity into real-time control on conventional farms.

© 2017 IAgrE. Published by Elsevier Ltd. All rights reserved.

Frequency analysis
Wavelet analysis
Passive infrared detector



Biosystems Engineering
Volume 134, June 2015, Pages 94-104

¥

EVIER

ELS
Research Paper

A decision tool for maize silage harvest operations

Carlos Amiama # & = Noelia Cascudo ' &, Luisa Carpente P&, Ana Cerdeira-Pena ¢ &

B Show more

https://doi.org/10.1016/].biosystemseng.2015.04.004 Get rights and content
Highlights
. Decision support tools for silage harvest operations improve manual
scheduling.
. Specifying the right amount of transport is essential to minimise harvest
costs.
. Harvesting is more sensitive to correct transport management than route

management.



Enter keywords, authors, DOI etc. This Journal

Journal
Transportation Letters > Adve

~“™% The International Journal of Transportation Research
= Volume 7, 2015 - Issue 5

84

Views

2

CrossRef citations
to date

Altmetric

(& Seleccionar idioma | ¥

Translator disclaimer

Original Article

Spatial decision support system for the route management
for milk collection from dairy farms
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Abstract

Latest two full volumes

In this research, a new spatial decision support system (SDSS) was developed, which solves the milk EREEtolyou for 14 days

collection problem in two stages. First it applies an algorithm, employing heuristic technigues, generating

solutions in a short period of time. In a second step, a graphic interface has been developed, which allows

Planning and
Urban Design

Hear the latest on our

interaction and changes to be carried out in a rapid and intuitive way on the routes generated by the
routing algorithm. The route manager can also carry out a broad range of “What if" simulations to find the
solution that minimizes cost.

E Routledge

Tyors Francs Group

With the use of this tool, significant savings have been obtained in terms of the collection time and
kilometers covered by freight, while still keeping the current fleet of vehicles. Sensitivity analysis shows that :
the total cost of the process is more sensitive to increasing truck capacity than duplicating vehicle working e " -

shifts. The existence of farms with difficult access increases the collection costs substantially. J 0' T
+| Opening up

;| choices for today's
Keywords: Fleet management, Milk collection, Spatial decision support systems, Location-routing, Logistics, Transportation researcher

costs, Transport planning, Heuristics
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Mastitis diagnosis in ten Galician dairy herds (NW Spain) with automatic milking systems
Angel Castro, Jose M. Pereira, Carlos Amiama, Javier Bueno

Abstract

Over the last few years, the adoption of automatic milking systems (AMS) has experienced significant increase. However, hardly any studies have been conducted to
investigate the distribution of mastitis pathogens in dairy herds with AMS. Because quick mastitis detection in AMS is very important, the primary objective of this study
was to determine operational reliability and sensibility of mastitis detection systems from AMS. Additionally, the frequency of pathogen-specific was determined. For this
purpose, 228 cows from ten farms in Galicia (NW Spain) using this system were investigated. The California Mastitis Test (CMT) was considered the gold-standard test
for mastitis diagnosis and milk samples were analysed from CMT-positive cows for the bacterial examination. Mean farm prevalence of clinical mastitis was 9% and of
912 milk quarters examined, 23% were positive to the AMS mastitis detection system and 35% were positive to the CMT. The majority of CMT-positive samples had a
score of 1 or 2 on a 1 (lowest mastitis severity) to 4 (highest mastitis severity) scale. The average sensitivity and specificity of the AMS mastitis detection system were
58.2% and 94.0% respectively being similar to other previous studies, what could suggest limitations for getting higher values of reliability and sensibility in the current
AMSs. The most frequently isolated pathogens were Streptococcus dysgalactiae (8.8%), followed by Streptococcus uberis (8.3%) and Staphylococcus aureus (3.3%).
The relatively high prevalence of these pathogens indicates suboptimal cleaning and disinfection of teat dipping cups, brushes and milk liners in dairy farms with AMS in
the present study.

Keywords

automatic milking system; mastitis detection; pathogen

Full Text:
PDF HTML XML
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ANALYSIS OF PHYSICAL PROPERTIES OF WOOD
IN THREE SPECIES OF GALICIAN OAKS FOR THE
MANUFACTURE OF WINE BARRELS
PART I: WOOD INFRADENSITY

Diaz-MaroTo lenacio Javier
Unmiversipan De SanTiaco De ComrosTELA, Escuera PourTéenica Surerior
Luco, Espama

TaHir SyLvain
Ecore Sueerievre Du Bos
Rue Curistian Pauc
NanTes, FraAnCE

(Receiven FEpruary 2016)

ABSTRACT

The current study about physical properties of wood of Quercus radur L., O, petraca (Matt.)
Liebl., and Q. pyrenaica Willd. in Galicia (northwest of Spain) was based on the determination
of proportion of sapwood, heartwood, infradensity, and porosity to understand and estimate the
variation of these characteristics and/or properties in the Galician oaks. For this, it was necessary
to fell several trees within the study area. In total, 45 trees were chosen in 15 different stands of
provinces of Lugo and Ourense, i.e., we have obtained 45 wood slices of Quercus at 60 cm tall
on the trunk of the tree, and 194 wood samples with a parallelepiped shape and dimensions of
2x2x4 cm = 1 mm.

The infradensity characterization reveals that ocak wood from Galicia has a greater

infradencire than French malke and fluarcue mvenaica hae a hicher infradencire than £ rabur and



Finalidade

T

X

Implementacion de técnicas de modelizacion nas novas tecnoloxias
poden xerar ferramentas basicas no desenvolvemento do mundo rural

mediante a transferencia da investigacion.

Vocacion de servizo cos sectores agrario, forestal e gandeiro.
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