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Sunday, April 1st, 2007

Registration
Welcome Reception
Monday , April 2nd, 2007

Breakfast

Welcome by the Chairman of Misr Society  of Agricultural Engineering,
Prof. Dr. Mohamed N. El-Awady
Presentation of the Draft in “Glossary and Basic De finitions”
by Panos Panagakis

General Overview of Animal Housing in Hot Climates included animal
responses to heat stress
Key note speaker: Daniel Berckmans

Coffee break
Heat Waves: Definitions, Elements and Impacts on An imal Production.
Key note speaker: Victoria Blanes Vidal

Hot Climate Animal Housing: Strategies and Solut  ions using Energy and Mass
Balances.
Key note speaker: Richard Gates
Lunch
Animal Responses to hot and warm environment
Presentations of WG members
Chair: Paolo Zappavigna

Coffee b reak
Animal Responses to hot and warm environment
Presentations of WG members

(conti nuation)
Chair;: Gamal Ashour

Nile Cruise and Dinner
Tuesday , April 3rd, 2007
Breakfast

Buildings and Systems
Presentations of WG members
Chair: Daniel Berckmans / Soren Pedersen

Lunch

Buildings and Systems
Presentations of WG members
(continuation)
Chair: Mohamed Hatem
Conclusions and future activities
Chair: Vasco Fitas da Cruz
City Tour (Cairo by Night)
Dinner (AL_Azahar Park Restaurant )
Wednesday , April 4th, 2007
Breakfast
Egyptian Museum { Group 1}
Dina Farm, 60 km from Cairo (1500
Dairy Cows) { Group 2}
Lunch
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Behavioural changes related to temperature in sows kept in different housing
conditions
Use of different cooling systems by pregnant sows in experimental pen

Thermoregulatory responses to high ambient temperature in growing pigs:
effects of temperature level and breed

Heat Stress In Dairy Cows: A Review On The Effects Of The Climatiic
Parameters On The Animals Response And Possible Relief Strategies

An alternative solution to attenuate heat stress in pig the use of genetic |Gourdine J.L. Jean-Luc
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buildings taking into account dynamic behaviour of animal heat production

Coffee break
Is it convenient to condition the resting area in dairy cows barn?

Influence of the thermal environment on the physiological responses of dairy
goats breeding on deep bedding systems

Dairy Cows Thermal Comfort Evaluation In Hot Climates Using Temperature
Humidity Index

Author

Matteo - Barbari

Matteo - Barbari

David

Zappavigna

D. Berckmans

Calegari . Ferdinando

llda Tinéco

Vasco M.F. Cruz

Time

14:30 — 14:50

14:50 - 15:10

15:10 - 15:30

15:30 — 15:50

15:50 - 16:10

16:10 - 16:30

16:30 - 17:00
17:00 - 17:20

17:20 - 17:40

17:40 — 18:00



Animal Response in Hot Environment (AR)



Behavioural changes related to air temperature ins  ows kept in different housing conditions
Author: Matteo - Barbari

Co-Authors: Leonardo Conti, Stefano Simonini Depart. Agricultural and Forest Engineering University of
Firenze

Three different experimental trials were carried out in a pig farm located in Po Valley (Italy).
In first survey a static group of 4 pregnant sows was arranged; 6 cycles were repeated during
summer. In the pen 4 areas were realized, treated with different cooling systems (A: not cooled; B:
stream of air; C: stream of air and water on the floor; D: water on the floor). The use of the different
areas by the sows was checked in relation to air temperature and THI.
The second experimental trial was carried out in a dynamic group of sows (200 sows), where two
automatic showering cages were installed. The sows clearly appreciated the cooling system with
shower, based on the free access to the cage and on the possibility of taking showers all day. The
aim of the study was to relate the use of the showering cages to the thermal conditions.
A third experimental trial was executed in a farrowing room, with two different cooling systems: A) drip
cooling system (drip nozzles, able to supply 2 I/h per sow). It started four times a day and worked for
30 min. B) Snout cooling system, coupled with drip cooling system. The air was directed close to the
head of the sow, under the trough, with a flow of 88 m3/h and a constant velocity of 7.2 m/s. The air
could flow over the lying sows, towards either the snout or the neck. The combined system of drip and
snout cooling was appreciated from the sows, more than the single system.
On the basis of the experimental trials some final considerations can be done on the behavioural
patterns of the sows in different thermal conditions, in order to set temperature thresholds to realize
inside the building in different housing situations.



Use of different cooling systems by pregnant sows i n experimental pen

Author: Matteo - Barbari

Co-Authors:

An experimental pen was realized to test the preference of preghant sows towards different cooling
systems. The pen was 5.42 m in length and 4.10 m in width; an outside dunging passage-way was
accessible (1.80 m x 4.10 m). Three of the four areas inside the building were arranged with cooling
systems, but an area (A) was not cooled and used as feeding area. The cooled areas were: B) stream
of air at high velocity; C) stream of air at high velocity and supply of water on the floor by a drip
cooling system (8 | of water for 4 times a day); D) supply of water on the floor.

The stream of air in B and C areas was realized with a centrifugal fan. The air velocity was of 12.5
m/s. The air arrived near the floor at a level of 1.20 m by means of two plastic pipes for each area.
The drip cooling system in C and D areas was realized using 25 drip nozzles in each area, able to
supply 3.5 I/h each, working 4 times a day for 3 minutes. The total amount of water was 36 l/day in
each area.
During the summer 6 groups of 4 sows got in the pen. The behaviour of the sows was registered by a
close-circuit television system and put in relation with the thermal conditions inside the building.

With conditions of thermal comfort (THI < 75) the sows did not present specific preferences towards
the cooling systems, but when the temperature rose the sows initially moved in B area. After long
periods of thermal stress the sows preferably went to C area.

The results of these tests are shown in the final paper with the support of statistical analysis.



Thermoregulatory responses to high ambient temperat ure in growing pigs: effects of temperature
level and breed

Author: Renaudeau D David

Co-Authors: Caroline Anais: INRA UE503 Jean-Luc Gourdine:INRA UR143

The effect of high ambient temperature on pig performance is well documented in the literature.
Increasing ambient temperature above the upper limit of thermoneutral zone (i.e., about 25T for
growing pigs) reduces average daily feed intake (ADFI) with negative consequences on growth rate.
However, most of the studies dealing with the effect of high temperature on pig performance were
performed on heat-acclimated animals. In general, ADFI significantly decreases within the first 24-h
exposure to elevated temperature and thereafter remains constant or slightly increases over the
period of thermal acclimation. In addition, over the same time period, rectal temperature and
respiratory rate increase within 24 h and decline thereafter over successive days of exposure. Little is
known about the effect of breed and/or temperature level on acclimation to high ambient temperature.
In the French West Indies, a local Caribbean breed (i.e., the Creole pig; CR) is known for its good
adaptation to the harsh tropical environment. For this purpose, it was introduced in our experimental
station to study the genetic variability of heat tolerance in pigs. The objectives of this work are to study
thermal acclimation in growing pigs exposed to various high ambient temperature level and to show
whether this acclimation response is influenced by level of temperature and/or breed type.



HEAT STRESS IN DAIRY COWS: A REVIEW ON THE EFFECTS OF THE CLIMATIC PARAMETERS
ON THE ANIMALS RESPONSE AND POSSIBLE RELIEF STRATEG IES

Author: Paolo - Zappavigna.

Co-Authors: Ephraim Maltz from Department of Growing Production and Environmental Engineering
Institute of Agricultural Engineering Agricultural Research Organization - The Volcani Center Sandra D
Archivio from Universita di Bologna

A first part consists in a review of the available bibliographic sources on the influence of the micro-
climatic parameters on the production and some physiological indicators of dairy cows in hot climate.

The climatic parameters considered are: air temperature, air relative humidity and air speed; the
animal indicators are: milk production, rectal temperature and respiratory rhythm. The data obtained in
various experimental studies are examined and compared in order to find out some relationships of
general validity. The influence of the climatic parameters has been investigated both separately and in
various combinations, including the Temperature Humidity Index.

The results show a good agreement among the different authors especially for what's concerning the
influence of the air temperature and the THI on production. For these parameters the effect of the
exposure to heat stress has been also put into evidence. Such an agreement shows the possibility to
achieve the general relationships required in order to predict the animal's response in hot climate for
different housing and equipment design and management

The effect of animal related physiological and physical variables, such as behaviour, body weight and
insulation, and the way they influence the capacity and pattern to resist heat stress and their
relevance regarding practical aspects of housing, cooling systems and management are discussed.
Practical aspects of housing, cooling system and cooling management as well as feeding
management to provide the best condition for the animal to exercise optimally its thermoregulatory
capacity are described together with some new approaches regarding the evaluation of facilities and
management efficiency in reaching this goal.



An alternative solution to attenuate heat stress in pig the use of genetic selection

Author: Gourdine J.L. Jean-Luc

Co-Authors: David Renaudeau

Genetic selection in heat tolerance is an original alternative to available techniques used to attenuate
the effects of high temperatures on pig performance. Several methods can conduce to genetic
improvement in heat tolerance (inbreeding or crossbreeding). To establish whether higher heat
tolerance can be achieved by selecting more heat-tolerant animals, genetic variation of
thermoregulation traits and its relationships with production traits must be better understood. It is
significant that little references were available on genetic variation for heat tolerance in pig which
contrasts with other species like ruminants or chickens.



Method to evaluate and optimise climate control str ategies in livestock buildings taking into
account dynamic behaviour of animal heat production

Author: Daniel H Berckmans

Co-Authors: E. Vranken

Although modern controllers for ventilation and cooling of livestock buildings use advanced hardware
technologies, they have the disadvantage that the basic control algorithms do not contain any
biological process information. In this paper a mechanistic simulation model is presented to evaluate
the tuning of ventilation controller setpoints taking into account the dynamic responses of heat and
moisture production of pigs. The steady state level of the sensible and latent heat production of the
animals below the critical temperature and within the thermo neutral zone is calculated according to
the well established model of Bruce and Clark. The model inputs are air temperature, air velocity, floor
type, live weight, and group size. To calculate the dynamic heat production as a function of time, the
animal is assumed to act as a first order system to temperature variations.

This is based on the idea that the animal will not waste energy by reacting as a higher order system.

As an example, the model was used to design and evaluate the dynamic effect of evaporative cooling
systems, such as fogging on indoor climate in pig facilities. For a Belgium reference year, a reduction
of the maximum indoor temperature by 2.3C could be obtained, while for a reference year from
Southern Germany a similar cooling system reduced the maximum indoor temperature by about
4.8<T.

This example showed that the added value of modern ventilation and cooling systems must be found
in the use of more optimal control strategies and the method described in this paper can be used to
develop these.



Is it convenient to condition the resting area in d airy cows barn?

Author: Calegari . Ferdinando

Co-Authors: D'Alessio Paolo, Universita Cattolica del Sacro Cuore Frazzi Ermes, Universita Cattolica del
Sacro Cuore

In the summer 2006, in Piacenza countryside (ltaly), two homogeneous groups of lactating cows were
placed to comparison; both groups were raised in a free stall barn with straw litter in the free stall and
a cooling by surface system in feeding area (heavy drop sprinklers and fans).

The groups were submitted to cooling also in the resting area (forced ventilation) and in the cross
alley (heavy drop sprinklers) under various treatments.

During the summer, in two different periods, we made comparisons between some treatments to
verify the animals' performances and the behaviour under some different conditions of ventilation in
the resting area and cooling in the cross alley. Microclimate parameters, milk yield, milk features,
breathing rate, rectal temperature and behavioural parameters were controlled.

The results seem to indicate that, in a free stall barn with cooling by surface in the feeding area and
straw litter in the free stall, a treatment of forced ventilation in the resting area is the better system to
maintain an high production level (+1,2 kg/d ) under heat stress conditions. We notice also that the
wetting of the cows in the cross alley doesn’t significantly improve milk yield and physiological
parameters.



Influence of the thermal environment on the physiol ogical responses of dairy goats breeding on
deep bedding systems

Author: llda Ferreira Tinoco

Co-Authors: Claudia Ribeiro dos Santos, from Universidade Federal de Vigosa; Cec?lia F?tima de
Souza, from Universidade Federal de Vigosa; llda de F?tima Ferreira Tindco, from Universidade Federal
de Vicosa,; Valtencir Natal Pereira, from Universidade Federal de Vigosa; Henrique V.Mendonca, from
Universidade Federal de Vicosa;

The objective of this study was to evaluate the influence of thermal comfort, by means of thermal
index, calculated from temperature, relative humidity and wind speed, as well as radiation on the
physiological responses of dairy goats raised in the deep bedding system. The experiment was
carried out at the goat farming sector of the Federal University of Vicosa, Minas Gerais State, Brazil,
during the spring. A number of 48 Brown Alpine and Saanen goats were used, all at the eighth week
of lactation, divided in three uniform groups, with mean milk production and initial weight of 2.0kg/goat
and 36.0kg, respectively. Each group of sixteen animals was housed in three stalls, in which the
following treatments were applied: rice straw (T1), wood shaving (T2) and grass bedding (T3). To
characterize the thermal environment, in alternate days, every two hours, black globe, dry, and wet
bulbs temperatures, as well as the wind speed in the internal and external environment were
recorded. Thermal comfort was evaluated with basis on the physiological responses (breathing
frequency and rectal temperature).Considering the conditions in which the experiment was conducted
and the obtained results, it can be concluded that, on average, the thermal comfort of the goats, in the
three treatments (rice straw, wood shaving and grass) evaluated by black globe temperature and
humidity index (BGHTI), was considered satisfactory. In other words, the materials did not affect the
thermal comfort of the animals. The results that were found for physiological responses (breathing
frequency and rectal temperature) were close to the other records for goats in termoneutral condition.



DAIRY COWS THERMAL COMFORT EVALUATION IN HOT CLIMAT ES USING TEMPERATURE
HUMIDITY INDEX

Author: Vasco M.F. Cruz

Co-Authors: Mauricio Perissinotto from ESALQ, S?0 Paulo University Daniella Jorge de Moura from
UNICAMP

Temperature humidity index (THI) developed by Thom, (1959) is one method use to evaluate animal
thermal comfort. Animal adaptation to hot climates is also evaluated by physiological parameters like
rectal temperature and respiratory rate. Using data mining from data of animal physiological
parameters and performance and from data of weather stations there is the possibility of evaluate the
thermal stress impact on animal and to modeling it.

The aim of this paper is to determine the critical intervals of THI in dairy cows breeding in Alentejo,
south of Portugal through data mining of meteorological and zootechnical data.

Rectal temperature and respiratory rate of 12 middle lactation Holstein Frisian cows were collected
during 20 days of August and September of 2005. Cows were separated in 3 groups according the
milk production level. Climatic data were collected from an automatic weather station working in dairy
farm. The computational program Weka® made data mining.

Results did not show significant differences in critical THI values according with milk production level.
Good conditions of thermal comfort were achieved when THI register lower values than 77. For THI
values higher than 80 dairy cows thermal conditions were very poor.

Rectal temperature and respiratory rate of housing dairy cows were related with THI. The results of
this experiment shown that is possible to adopt THI values in each region and according with animal
type to evaluate animal thermal comfort. However the validation of this methodology in large size
farms it is necessary.



A virtual animal for climate control design: static and dynamic simulation of heat losses

Author: Daniel H Berckmans

Co-Authors: Jean-Marie Aerts

The simulation of the effects of different control strategies on the interior climate in animal houses has
been a frequent focus of research work for the last 30 years. Only in a few casesrealistic computer
simulations of animal occupants have been used in the development of new climate control strategies.
The aim of this research was to develop a virtual chicken (VirChick) for computer-aided design and
engineering of climate controllers for poultry houses.

The objective was to develop a dynamic simulation model of the energy and mass transfer between
the chicken and its thermal environment as a first step in the making of a VirChick. A static as well as
dynamic model of heat loss for VirChick was developed. Two experiments were performed to
generate data for the evaluation of the static heat loss model. It was demonstrated that the modeling
results for the heat loss components were in agreement with data found in the literature. Furthermore,
on the basis of three dynamic experiments, it was demonstrated that dynamic responses of total heat
loss to step variations in temperature (ranging from 18<C to 35T) could be modeled with a correlation

coefficient between measured and simulated total heat loss of 0.83 to 0.96. In the future, such a
virtual chicken can be equipped with many more properties, such as realistic locomotion,
thermoregulatory and other behaviors, artificial intelligence, etc.
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Buildings and Systems (BS)



An Approach to Evaluate the Adaptability of an Evap  orative Pad Cooling System Applied in
Animal Housing to the Summer Climate of China

Author: Chaoyuan \ Wang

Co-Authors: Chaoyuan Wang: China Agricultural University, Zhengxiang Shi: China Agricultural
University

The cooling effect of an evaporative pad cooling system applied in animal housing is very significant
in those regions with hot and dry weathers, but it will be dramatically decreased if the humidity in the
air is very high. The climate in China varies considerably from the North to the South. Thus, a
theoretical analysis of the adaptability of the pad cooling system to different regions with varied
climate features is very helpful in guiding the environmental design for the animal housing in China. In
this paper, the adaptability of an evaporative pad cooling system applied in animal housing to the
summer climate is evaluated by a fuzzy mathematic method through analyzing the past 20-year
weather data of nine representative cities with different climates in China. The results show that the
temperature inside the animal housing located in the Yellow River basin and to its northern area can
be basically lowered below 30? in summer, and it can be dropped to 32? in Yangtze River valley as
well as the south coastal area by applying the fan-pad evaporative cooling system. The result
indicates that the system can meet the cooling requirement of the farm buildings in those regions and
provides a scientific basis for the extension of the evaporative cooling system in China.



Climate Zoning of China Animal Husbandry and the Cu  rrent Cooling Technologies in Summer
Author: Baoming \ Li

Co-Authors: Baoming Li: China Agricultural University, Zhengxiang Shi: China Agricultural University.

The climate in China varies considerably from the cold temperate zone in the North to the tropical
zone in the South. But the air temperature can normally reach as high as 36.5? in summer even in the
most northern region in China, which has significant adverse effect on the domestic animals. In this
article, the climate zoning of China animal husbandry is briefly introduced, and the features of different
types of animal buildings in those zones are summarized correspondingly. Finally, the cooling
technologies to different weather conditions in China are reviewed, and those for swine housing and
poultry building are specially focusing on.



Developing a set of strategies, in Portugal, to mon itor and prevent damages in animal housing,
due to hot climate conditions

Author: José Carlos B C Barbosa

Co-Authors: Vasco Fitas da Cruz. Universidade de Evora. Jo?0 Santos e Silva. Ministério da Agricultura

In Portugal, animal production (mainly meat and milk) represents 32% of the Agriculture Domestic Product and,
in some regions; its socio-economic importance is quite relevant.

Located in Southwestern Europe, Portugal has a Mediterranean climate: Winter is cold and wet. Summer is hot
and dry particularly in Alentejo and northeastern regions. Significantly high temperatures combined with dry air
(or even wet air) may bring about serious problems or damage to livestock and losses to the farmer. In
Portugal, it is estimated that 20% of the annual losses in animal production are due to adverse climatic factors
or deficient regulation in indoor climatization of animal housing. The situation is most problematic in summer
when very high temperatures occur.

According to the HWDI (Heat Wave Duration Index) since 2000, in Portugal three heat waves have occurred,
with temperatures over 40 degrees C. Generally, in all regions, these periods of very high temperatures are
combined with dry air (low relative humidity).

In most cases, the buildings are not suitable for animal housing under high temperatures. They lack appropriate
equipment to control indoor environmental conditions.

To minimize the effects of these adverse climatic situations on animal production, in Portugal, we intend to
carry out a work project to tackle this problem. For that purpose, we intend to develop a set of strategies aiming
at:

- collecting information about animal breeding and animal housing;

- identifying the climatic factors that affect livestock, in all Portuguese regions;

- evaluating the effects of the climatic factors on animal production, in different regions;

- studying strategies and methods to help farmers cope with the problem;

- establishing a web page to spread information; To carry out this work we have to organize a multidisciplinary
team in order to embrace all different fields of interest related to this problem.



Modeling of Technology Implementation and Dairy Far ~ m Foundation in Hot Climates
Author: Mohamed F. A. Samer

Co-Authors: Thomas Jungbluth Reiner Doluschitz Hartmut Grimm Peter Epinatjeff, University of
Hohenheim Mohamed Hatem, Cairo University

A model was developed to assist the designers in making new designs for dairy farms in hot climates.
The Dairy Farm Foundation Model is divided to 3 sub-models: (1) Design Model which assists the
designers in designing the corrals and the cowsheds and in planning the dairy farm, (2) Technology
Model which is a mathematical model using the Operations Research (OR) especially the Linear
Programming (LP) in making decisions to implement new technologies in the designed dairy cow
buildings by the Design Model and using the Excel Solver to derive solutions from the model, (3)
Costs Calculation Model which is a programmed Excel worksheet that shows the results of the input
settings automatically by calculating the fixed, variable and total costs.



Different building solutions for improving dairy ho use natural ventilation

Author: Giovanni M. Cascone

Co-Authors: Alessandro D'Emilio, Rosalia Mazzarella

Natural ventilation is one of the most widely used and effective passive system for controlling the
microclimate inside livestock buildings.
A reliable modelling of the ventilation regimes inside barns is fundamental to improve the efficacy of
the ventilation by means of the appropriate the geometry and orientation of the building, and form,
size and position of the openings.

The most recent method to perform ventilation analyses is Computational Fluid Dynamic (CFD)
modelling. While several CFD models has been defined and used to investigate ventilation inside
dairy houses, only few of them has been validated through experimental data monitored in a real farm
building.

In this work the ventilation conditions in a dairy house are analysed through a three-dimensional CFD
model validated by experimental trials carried out in a cubical dairy house sited in South-east of Sicily.

During the trial, carried out in summer 2005, air temperature and humidity, wind speed and direction
were measured outdoors, while air speed and direction, air temperature and humidity were measured
in significant locations inside the barn. The measured data were analysed to identify the most
representative ventilation conditions useful for the validation of the CFD model.

Once the validation provided satisfactory results, the CFD model was used to perform additional
simulations aimed to evaluate the ventilation efficacy inside the barn obtained varying the geometric
configurations of the building for different climatic conditions.

The results allow to draw diagrams of the air speed, at a settled height above the floor, along any
section of the building. These charts represent a useful tool to compare the changes in the ventilation
efficacy reachable through the different geometric configurations and climatic conditions examined.



ANALYSIS OF THE EFFECTS OF THE ROOFING DESIGN ON HE AT STRESS IN DAIRY COW
HOUSING

Author: Paolo - Zappavigna.

Co-Authors: Paolo Liberati

By means of a mathematical model capable of predicting the internal climatic conditions of buildings
for animal housing, the influence of different roofing solutions on the animal thermal behaviour has
been investigated.

The model considers radiative and convective heat exchange of the shield surfaces (sun load, sky
heat exchange for outside surfaces, adduction for inside surfaces). Furthermore, it considers also the
sun path and air temperature during the day.

The types of roofing differ in geometry (shape, height, slope) and in materials (insulation).

The model calculates the internal surfaces temperature and the radiative heat exchanged between
this surfaces and a theoretical cow by means of the view factor numerically calculated for each
building configurations.

The study makes it possible to predict the animal response for the different considered solutions and
to optimise the building design in different climatic conditions.

The results of the application of the model in different Italian climatic areas (North and South) are
finally presented and discussed.



Technical Solutions for Reduction of Heat Stress in Livestock Buildings in Germany

Author: Hans- Joachim HIW Mueller

Co-Authors:

High air temperatures together with high air humidity lead to increase the heat stress for the animals.
Also in Germany during the summer period high temperatures exist. In this period in the middle of the
day the temperature increases outside up to 32 C; 36 € — 38 T are possible. From that high

temperatures inside the building and negative influence regarding animal welfare and animal
performance result. The reduction of heat stress is possible by suitable design of the building and the
ventilation system. Such measures can be the reduction of solar radiation, using heat store capacity
of the ground, increase of the air movement in the animal zone, evaporative cooling system and
technical cooling systems. Examples will be given. Investigation results exist regarding to increasing
of air velocity in the animal zone and regarding to application of earth heat exchanger. The results will
be shown and discussed. Additional fans inside the building make it possible to increase the air
velocity but at the same time the emission mass flows increase. Earth heat exchanger reduce the
daily maximum temperature inside in the summer period, the air volume stream can be reduced and
therefore the emission streams are reduced. Two different systems are investigated in pig production
with different results. Further investigations will be focused on design of the building especially design
of the roof (colour and insulation).



Evaluation of fogging in a mechanically ventilated pig facility
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Evaporation of water to the ambient air is generally a cost effective solution to alleviate heat stress in
animal facilities, but is also critically discussed due to its effect on indoor humidity.

A high pressure fogging system was tested in a mechanically ventilated research facility for growing-
finishing pigs. Objectives of the study were to: (1) investigate effects on indoor air climate and weight
gain; (2) model the evaporation process; (3) simulate different control settings for ventilation and
fogging.

Fogging lines were placed one in front of the air inlets and one inside the compartments (water
supply: 885 ml min-1; pressure: 7 MPa). Ventilation rate, temperature and relative humidity were
measured continuously; water consumption, energy use and animal weight were recorded in regular
intervals.

The results showed that temperature peaks were lowered by about 4C to 5C. A positive effect of
fogging was found on the temperature-humidity index (alert situations were reduced from 13% to 1%),
and on the weight gain of the animals during hot summer conditions.

The supplied water amount evaporated completely during warm and dry indoor conditions (28C, 53%
RH), while the evaporative fraction dropped to 89% for indoor conditions around 21C. The year-
round simulations resulted in a water consumption of 2.5 L pig-1 day-1 if fogging was used on
maximum settings. It was lowered by about 25% for an optimized ventilation setting, namely a
reduction of the maximum ventilation rate by one-third in combination with an increased difference
between maximum and set temperature.

In conclusion, high pressure fogging of water was an appropriate method for indoor air cooling. Main
future tasks of an optimized control algorithm are to optimize indoor conditions in terms of
temperature, relative humidity and air flow, to minimize water consumption and energy use, and to
avoid wetting of surfaces.



Poultry houses cooling by integrated high pressure fogging and tunnel ventilation systems
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High pressure fogging systems were design and installed in poultry houses equipped with tunnel
ventilation systems. Two well insulated poultry houses were examined — the first one was empty and
the second was populated. Under full capacity fogging system operation mode, the empty poultry
house was examined as function of ventilation flow rate. Results indicate that: (a) uniform climate
conditions were achieved, (b) the dry bulb temperature increased as ventilation flow rate increased,
and (c) the inside wet bulb temperature was not influenced and remained identical to that of the
outside. The populated poultry house cooling systems were operated and controlled automatically.
Results indicate that: (a) both, dry and wet bulb temperatures increased along the house, (b) the
increment, of both dry and wet bulb temperatures, increased as the ventilation flow rate decreased,
and (c) while the wet bulb temperature unaffected, the dry bulb temperature decreases as evaporation
flow rate increased.



NEW TRENDS IN ANIMAL HOUSING IN GREECE GREENHOUSE T YPE OF LIVESTOCK
BUILDINGS

Author: nikita c. martzopoulou
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The lack of sufficiency in animal products is well recognized in Greece, although a lot of effort was put,
up today, in order to improve the livestock production indices. As a result of this situation, the capital
spent to import animal products is remarkably high (i.e. about 1.0 billion in 1980 and 1.5 billion in
2000).

However, the factors affecting the livestock development and productivity are the genotype, the nutrition
and the environment. The latter is the factor, which can be obviously improved by replacing the old
fashion livestock structures with economically and environmentally acceptable modern buildings.

The livestock buildings in Greece are mainly traditional heavy structures with a high initial cost of
investment. Another problem for some livestock branches in Greece is the pastoral raise. For example
sheep and goats production for all Mediterranean countries is very profitable. The last years in Greece
sheep/goats production showed a drop, which was caused probably, by the fact that new farmers are not
susceptible of  the pastoral raise and they prefer housing the livestock.
Substantial contribution to overcome the above problems is the use of light structures such as the
greenhouse type buildings.

These structures have the following advantages:

* Light structures.

* Prefabricated, easily transported, minimum time of installation.

* Low cost of installation and maintenance.

* Easy replacement of spoiled parts.

* Better natural ventilation and lighting.

e For their installation no permission from the urban planning is required.
Nowadays the livestock buildings of greenhouse type tend to replace the traditional heavy structures for
the most speries reared in Greece, sheep/goats, poultry, swine, dairy cattle and mink animals.
These structures have to be certified by the Center of Agricultural Structures Control which functions
under the supervision of the Laboratory of Agricultural Structures in the Aristotle University of
Thessaloniki.
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The quantification of the gaseous emissions in the agro-industrial systems is today a world-wide
concern, a once they can affect the environment, the health of the employees that work in side
complexes of production and yet to decrease the animal performance by causing discomfort and
illnesses. The present work had as objective diagnoses the quality of air (concentration of CO2, NH3
and CO), in two environments of gestation for swines matrices. Being one in individual cages and
another one in collective stalls. Both types of installations are used in Brazilian production systems.
The gestation building was composed of 50 cages, each one with one pregnant sow. The gestation in
collective stalls was composed of 3 jails, each one with 6 sows. Measurements of instantaneous
ammonia concentrations (ppm), carbon monoxide (ppm) and carbon dioxide (ppm) had been done.
The gases were collected in four different times (09:00 am, 12:00 noon, 15:00 pm and 18:00 pm)
during daylight inside the hangars. This happened during all the experimental period at the height of
the animals. The data had been submitted to the regression analysis. In both types of gestations
units, CO2 and NH3 concentrations founded were below the ones capable of affecting the animals
health. In numerical terms, the environment inside collective stalls presented higher concentration of
gases



Diagnosis of the CO and CO , concentration in the broiler chicken production in half-acclimatized
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For the conditions of the Brazilian poultry houses (opened) one becomes impracticable to calculate
the gas emission, a time that this has direct relation with the air speed, which is very changeable in
natural conditions. Thus the aim of this project is to diagnose the air quality based on the
concentrations of monoxide and carbon dioxide found in the environment, associated to the
surrounding thermal comfort in the production of broiled chicken. Two different systems of ventilation
had been used (with negative pressure/SVN and positive pressure/SVP), under winter conditions, in
the southern of Brazil. For evaluation of the thermal environment, randomized blocks was used, in
split-plot design, with 2 replications. The experiment was developed from July to September, 2004, in
integrated commercial poultry facilities in the company “Perdig?o Agroindustrial S.A.”, available for
light female breeding. The top gas concentrations were detected during the morning for the both
treatments (SVN and SVP), with concentrations levels of CO and CO2 still in acceptable limits for the
good development of the herd.



