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PRÓLOGO

O volume VI da coletânea Estudos em Ciências Agrárias e Ambientais reúne um 

conjunto de trabalhos que evidenciam a diversidade e a complexidade das investigações 

contemporâneas no campo agrário e ambiental, articulando perspectivas que vão 

desde a gestão dos territórios até os sistemas produtivos e o cuidado com a saúde e 

o bem-estar animal.

Organizado em três eixos temáticos, o volume inicia com discussões voltadas 

ao meio ambiente, à sustentabilidade e às dinâmicas socioecológicas, contemplando 

estudos que abordam questões relacionadas à governança territorial, aos saberes locais, 

às estratégias de gestão ambiental e à conservação da fauna. As contribuições deste eixo 

evidenciam a importância da articulação entre conhecimento científico e práticas sociais 

na compreensão dos desafios ambientais contemporâneos, bem como na construção 

de respostas sustentáveis e na preservação da biodiversidade em diferentes contextos.

O segundo eixo, dedicado à produção agrária, aos sistemas produtivos e aos 

recursos naturais, reúne pesquisas que exploram aspectos fundamentais da produção 

agrícola, incluindo qualidade de sementes, rendimento de culturas, organização de 

sistemas produtivos e manejo fitossanitário. Os trabalhos destacam a relevância de 

abordagens técnicas e científicas para o fortalecimento da produção, ao mesmo tempo 

em que apontam para a necessidade de práticas mais sustentáveis e eficientes no uso 

dos recursos naturais.

Por fim, o eixo voltado à saúde, produção e bem-estar animal apresenta estudos 

que discutem aspectos sanitários, comportamentais e de manejo na produção pecuária. 

As investigações evidenciam a importância de integrar conhecimento científico, tecnologia 

e práticas de cuidado para garantir não apenas a produtividade, mas também o bem-estar 

dos animais e a sustentabilidade dos sistemas produtivos, reforçando a centralidade 

dessas dimensões na pecuária contemporânea.

Ao reunir essas diferentes perspectivas, este volume reafirma o caráter 

interdisciplinar das Ciências Agrárias e Ambientais e sua relevância para enfrentar 

os desafios atuais relacionados à produção, à conservação dos recursos naturais e à 

sustentabilidade. Trata-se de uma obra que contribui para o avanço do conhecimento 

científico e para o fortalecimento de práticas mais responsáveis e integradas no campo 

agrário e ambiental.

Eduardo Eugênio Spers

https://orcid.org/0000-0002-8057-3460
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ABSTRACT: Given the increasingly diverse 
needs of people, as well as the more and 
more rapid technological developments, a 
growth in competition between companies 
of a certain profile or field of activity can be 
observed. All these aspects greatly influence 
economic activities at the national and even 
worldwide level. That is why the Romanian 
economy has set as a long-term objective 
the implementation of a real market economy, 
which fully respects international norms and 
standards. Thus, also for the compound feed 
industry, achieving this objective requires 
equipping the profile factories with modern 
and high-performance equipment, with a high 
degree of mechanization, automation and 
computerization, with high productivity and 
low specific consumption. Within this article 

are presents some theoretical aspects about 
the equipment used to monitor flue gases 
eliminated by the production installations of 
compound feeds. This study continues with 
an analysis of dust concentrations removed 
through flue gases in order to confirm 
compliance with international standards 
regarding the protection of employed 
personnel and the environment.
KEYWORDS: combustion installation; gases; 
dust concentration; temperature; granules.

1. INTRODUCTION

In the combustion installations 

that produce the steam jets at very high 

temperatures that are necessary for the 

sterilization of the mixture, but also for the 

homogenization of the compound feeds in 

various forms, as well as in the cooling plants 

of the final product, both noxious substances 

and certain amounts of dust or powders are 

eliminated into the atmosphere, which affect 

the environment and implicitly have a negative 

impact on life and the surrounding nature. 

(Heinsohn, 1999; Bond, 2003; Bollen, 2014; 

Klippel, 2014)

Fly ash, eliminated through the 

chimney of combustion installations, fine ash 
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dust carried by the wind from ash dumps and coal dust originating from coal dumps or 

from its transportation and preparation, together constitute a solid noxious substance, 

which is also found in the form of aerosols. Ashes pollute and degrade the environment, 

deposit on vegetation, buildings, streets and give an unpleasant appearance, ultimately 

being inhaled by people.

Toxic aerosols are the category of pollutants that have the most harmful effects 

on humans. Fortunately, these ashes have a very low content of heavy metals (Cr, Ni, Cd, 

As, Pb), so in most cases the aerosols formed are non-toxic.

More important is the activity of moving harmful gases through dust and exerting 

their dangerous effects at very great distances from the emission site.

That is why it is absolutely necessary the monitoring and rigorous control of dust 

concentrations in gases emitted by work facilities that have combustion sources, internal 

combustion engines or air ventilators that collect various particles. This paper presents 

the activities carried out to study and experimentally measure dust concentrations 

resulting from the technological process performed in a compound feed factory, in order 

to ensure environmental protection.

2. MATERIALS AND METHODS

The technological flow corresponding to the activities effectuated in a compound 

feed factory is very complex, considering that a compound feed recipe is made up of 

a mixture of plant and animal feed with mineral salts, antibiotics, vitamins, enzyme 

preparations and medicinal substances, with a very precise dosage so as to correspond 

to the physiological needs of the different categories of animals that are fed. (Ionel, 2002; 

Lailer, 2005; Feifei, 2017; Vasile, 2023)

In figure 1 it is schematically presented the technological flow from the compound 

feed factory where the experimental analyses were performed and indicates the working 

point for performing measurements (PM) regarding the dust concentration in the gases 

eliminated by the working installations.
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Figure 1. The diagram of technological flow in compound feed factory where is marked the measurement point (PM).

Two of the very important activities in the compound feed production process have 

been analyzed in this article: the activity of producing steam at very high temperatures 

and then the activity of cooling the obtained granules.

Thus, the steam produced in the installation of combustion using the steam 

generator have an important role both for homogenizing the granules and for sterilizing 

them. The granules thus obtained are then cooled with the help of air in a cooling 

installation, and after cooling the granules will be transported to the finished product 

storage bunker or directly to packaging for delivery.

At the second activity which was analyzed, in the cooling process of the 

obtained product, the air used as a thermal agent heats up due to the increased 

temperatures of the granules, but at the same time it also carries in its movement the 

particles released following the drying phase of the respective compound feeds, in 

this way forming the dust.

The installation with which the measurement is carried out the quantity of powders 

in the flue gases from their exhaust ducts is complex and practically is formed of several 

independent component parts. (Ionel, 1994; Roden, 2006)

After correct mounting the installation, it is brought to the normal operating 

temperature, respectively the suction tube is brought to about 120°C, the tightness is 
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checked by closing the probe, an operation followed by starting the suction pump, so that 

the pressure drop is 200 mbar. The flow rate passing through the installation must be less 

than 2% of the flow rate that will pass through it during the measurements.

Follows the probe is then positioned at the point of experimental measurement 

in the direction of gas flow, after which the probe is watertight in the opening area of ​​the 

channel wall, the suction pump is started and through the by-pass system is moving on to 

the suction of the gas from the smoke duct (exhaust tube).

Figure 2. Logic scheme of the steps performed to determine the dust content in the flue gases.

Throughout the entire duration of measurements are monitored the flow parameters 

of the emitted gases (velocity, flow rate) and the measured values ​​are periodically noted.

Knowing that there is an uneven distribution of dust in the flow section, 

measurements are made by arranging several sampling points in the section of the probe 

used, which will allow the correct determination of the average concentration of dust 

emitted per section.

To evaluate the optimal operating conditions of combustion plants serving the 

work process of obtaining compound feed, it is necessary to measure the pressure, 

temperature, and also the volume participation of the main components of the gases 

eliminated by the combustion plants by using the TESTO 350 M/XL gas analyzer, in order 

to correctly calculate the density of the exhaust gases.

The device used for measuring the dust concentrations in emitted combustion 

gases, by type STROHLEIN STE4, is shown in figure 3.
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Figure 3: Structure of the measuring device type STROHLEIN STE4 1-gas passage, 2-nozzle calibrated, 3-housing 
filter cartridge, 4-connectors, 5-socket electrical heating, 6-thermocouple, 7-tees, 8-tank condensate, 9-drying 
tower silica gel, 10-flow meter, 11-gauge, 12-thermometer, 13-meter vacuum pump exhaust, 14-channel, 15-Pitot-
Prandtl tube, 16-electronic micromanometer, 17-well, 18-analyzer TESTO, R1-R4-taps.

The aspirated flue gases will follow the following path: after suction through the 

calibrated nozzle (2), they will pass through the filters contained in the filter cartridge 

(3) where the solid particles will be retained, followed by the gas passing through the 

probe (5) electrically heated to 180°C into the condensate tank (8). To protect the active 

elements of the used measurement device, the taken gas sample is passed through a 

drying tower (9). Next, the flue gases pass through the device itself, where the flow rate 

is determined with the flow meter (10), the pressure with the pressure gauge (11), the 

temperature with the thermometer (12) and the amount of gases sucked in through the 

gas meter (13). The volume of gas to be aspirated in is adjusted with the help of valve 

R1. (Vasile, 2015).

The speed of sample aspirated through the gas channel is determined from the 

relationship:

				  

in which:

∆p din – dynamic pressure, measured using the Pitot-Prandtl tube, in [Pa];

ρgtc – density of the wet gas corresponding to the composition at the pressure and 

temperature in the channel, in [kg/m³].

To know the exact working conditions at the time of the measurements, the 

temperature of the compound gases tcg (°C) and the static pressure ∆pst [mbar] are 

determined using a TESTO type measuring device. (Marton, 2016)

Monitoring is carried out throughout the technological process of obtaining the 

desired type of compound feed. Therefore, throughout the experimental measurements, 
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the values of the flow parameters for the flue gases removed from the steam generator 

furnace are monitored and recorded at equal intervals of time (initially every 2 minutes, 

and then every 5 minutes), namely:

	- gas temperature îin the probe t s în [° C];

	- gas temperature t k read on the meter thermometer t c în [° C];

	- gas depression ∆p k , read on the meter’s manometer în mbar;

	- gas flow rate indicated by the rotometer înm 3 /h;

	- barometric pressure, în mbar.

Upon completion of the measurement at a certain point in the exhaust duct, the 

suction of the gases eliminated by the combustion plant under study is stopped, and at 

the same time the timer and the electrical power supply to the probe sleeve are turned off 

and the suctioned gas flow rate is noted, as well as the time elapsed for performing these 

analyses. (Franke, 2006; Vasile, 2015)

To obtain the final results regarding the dust concentration in the analyzed flue 

gases, the following steps must be taken: the amount of water collected îin the condensate 

tank is measured and the wetted silica gel is weighed, and after the probe has cooled, the 

filter element is removed, stored in a specially prepared container and then both the filter 

cartridge and the flat filter are weighed.

3. RESULTS AND DISCUSSION

During the analyses carried out in the compound feed factory, the dust 

concentrations were measured at the exhaust duct of the heating agent, represented by 

jets of steam at very high temperatures.

For the compound feed assortment tested in this work, called “Broiler chicken”, 

will be applied the method for determining of dust concentrations described in the 

previous paragraphs of this article, about how to handle the Strohlein STE4 device which 

is specialized for these types of measurements.

According to the standard for measuring dust concentrations, the minimum 

required sample volume, under isokinetic conditions, is 1 m3.

Depending on the speed of the effluent at the exhaust duct, the sampling time 

can vary from minutes to hours. In order to be able to take the sample under isokinetic 

conditions, it is necessary to know some thermodynamic parameters of the effluent.

Thus, for the compound feed “Broiler chicken” the determined thermodynamic 

parameters of the effluent are:
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	- ambient temperature t amb = 20 [°C];

	- dynamic pressure p din = 0.1 [mbar];

	- effluent temperature t ef = 48 [°C];

	- effluent humidity Rh = 78 [%];

	- effluent velocity w ef = 5.2 [m/s].

In table 1 it is indicated the dust concentration value, as well as a series of other 

parameters characteristic of that measurement sample.

Table 1. Calculation of dust concentration for “Broiler Chicken”.

Name MU Broiler FS

Initial mass of filter cotton wool g 48.9836

Initial mass of filter paper + box g 9.7021

Final mass of filter cotton wool g 48.9847

Final table filter paper + box g 9.7026

Effluent temperature at the stack °C 48.0

Pressure difference p mbar 0.10

Static pressure p s mbar 0.00

Initial counter m3 627.5370

Final counter m3 628.5420

Start time - 9:00

End time - 9:42

Initial meter temperature ti
°C 24.0

Final meter temperature tf
°C 25.0

Mass of collected dust m dust g 0.0016

The volume of gas flowing through the meter Vcont m 3 1.0050

Dust concentration in flue gases C dust mg/ m3 
N 1.7462

For the specific case of the combustion installation that was analyzed in this 

article, several experimental measurements were carried out at different time intervals, for 

different production batches of the compound feed assortment of type “Broiler chicken” 

and the results obtained for the dust concentration values ​​are presented in table 2.

Table 2. Dust concentration in flue gases Cdust.

Measurement sample 1 2 3 4 5

Time slot 9:00-9:42 10:08-10:51 11:20-12:04 12:40-13:23 14:05-14:48

Cdust [ mg/ m 3 
N ] 1.7462 1.7486 1.7394 1.7479 1.7446

In the figure 4 it is graphically presents the evolution of the measured values for 

the dust concentration in the gases emitted from the exhaust duct of the combustion 

installation studied.
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Figure 4: Dust concentration in the flue gas from compound feed factory.

4. CONCLUSIONS

In order to obtain accurate results from the analyses performed to monitor the 

work process in the compound feed factory where the research was performed, the dust 

concentrations were measured at the exit from exhaust duct of the heating agent.

Following the international rules and standards for operation in this field of activity, 

Order 462/1993 was issued in our country. It imposes, in addition to the noxious limits, 

also limits on dust concentrations. The dust emission limit for compound feed production 

installations is 5 mg/m3N.

A very important conclusion resulting from these experimental measurements is 

that the steam generator combustion installation, in terms of dust emissions, falls within 

the normal limits established by the European and international laws in force.

Starting from the consideration of the importance of respecting national and 

international rules and standards concerning to environmental protection, it is very 

necessary that the working installations from the compound feed factories be modernized 

and equipped with the most efficient automated and computerized control equipment of 

all activities effectuated, as well as the existence of rigorous control of the concentrations 

of polluting substances and dust eliminated through combustion gases, through the action 

of hot steam jets or cooling air jets.

REFERENCES

Bollen J., Brink C. (2014). Air pollution policy in Europe: Quantifying the interaction with greenhouse 
gases and climate change policies. Energy Econ., pp. 202–215.

Bond T.C., Covert D.S., Kramlich J.C., Larson T.V., Charlson R.J. (2002). Primary particle emissions 



Estudos em Ciências Agrárias e Ambientais VI Capítulo 4 50

from residential coal burning: Optical properties and size distributions, Journal of Geophysical 
Research: Atmospheres, vol. 107, no. D21, pp 1-14.

Feifei S.; Yun D.; Xiaohua Y. (2017). Air pollution, food production and food security: A review from 
the perspective of food system.  Journal of Integrative Agriculture, vol. 16(12); pp. 2945-2962, 2017.

Franke M., Rey A. (2006). Improving pellet quality and efficiency, Buhler AG Uzwil, Switzerland, Feed 
Technology, vol. 1, issue 3, pp. 5-9.

Heinsohn R.J., Kabel R.L. (1999). Sources and Control of Air Pollution, Prentice Hall, Upper Saddle 
River, NJ, pp 32-34.

Ionel I., et al. (1994). Measuring emissions from flue gases using electrolytic sensors, The National 
Conference of Thermodynamics, Romania, vol. I, pp. 231-235.

Ionel, I., et al. (2002). Environmental protection, research and development object of the fuel analysis 
and ecological investigations laboratory, AGIR Magazine, No. 1, ISSN 1224-7928, pp. 35-41.

Klippel A., & Schmidt M., (2014). Dust concentration measurements during filling of a silo and CFD 
modelling of filling processes regarding exceeding the lower explosion limit. Journal of loss prevention 
in the process industries, vol. 29, pp. 122-137.

Lailer P.C., Dahiya S.S., Lal D., Chauhan T.R. (2005). Complete feed for livestock concept, present 
status and future trend, The Indian journal of animal sciences, vol. 75, pp. 84–91.

Marton S., Zimmermann A., Kreuzer M., Gaillard G., (2016). Comparing the environmental performance 
of mixed and specialised dairy farms: the role of the system level analysed, Journal of Cleaner 
Production, vol. 124, pp. 73-83.

Roden C. A., Bond T. C., Conway S., Pinel A. B., McCarty N., Still D. (2006). Laboratory and field 
investigations of particulate and carbon monoxide emissions from traditional and improved 
cookstoves, Environmental Science and Technology, Vol. 40/21, pp 6750–6757.

Vasile, C. (2015) Studies regarding pollutant emissions analysis from gases burnt in the process of 
obtaining combined fodder, SGEM 2015 Conference Proceedings, ISBN 978-619-7105-38-4 / ISSN 
1314-2704, Book4, pp.1097-1104.

Vasile C. (2023). Monitoring Noxious Substances From Combined Feed Factories for Environmental 
Protection, China-USA Business Review, Vol. 22, No. 2, pp. 45-51, ISSN: 1537-1514, DOI: 10.17265/1537-
1514/2023.02.001.
*** - User manual, Strohlein STE4

http://www.google.ro/search?hl=ro&tbo=p&tbm=bks&q=inauthor:%22Robert+Jennings+Heinsohn%22
http://www.google.ro/search?hl=ro&tbo=p&tbm=bks&q=inauthor:%22Robert+Lynn+Kabel%22
https://www.researchgate.net/journal/0367-8318_The_Indian_journal_of_animal_sciences


Sobre o Organizador 183Estudos em Ciências Agrárias e Ambientais VI

SOBRE O ORGANIZADOR

EDUARDO EUGÊNIO SPERS realizou pós-doutorado na Wageningen University 

(WUR), Holanda, e especialização no IGIA, França. Possui doutorado em Administração 

pela Universidade de São Paulo (USP). Foi Professor do Programa de Mestrado e 

Doutorado em Administração e do Mestrado Profissional em Comportamento do 

Consumidor da ESPM. Líder do tema Teoria, Epistemologia e Métodos de Pesquisa em 

Marketing na Associação Nacional de Pós-Graduação e Pesquisa em Administração 

(ANPAD). Participou de diversos projetos de consultoria e pesquisa coordenados pelo 

PENSA e Markestrat. É Professor Titular no Departamento de Economia, Administração 

e Sociologia, docente do Mestrado em Administração e Coordenador do Grupo de 

Extensão MarkEsalq no campus da USP/Esalq. Proferiu palestras em diversos eventos 

acadêmicos e profissionais, com diversos artigos publicados em periódicos nacionais e 

internacionais, livros e capítulos de livros sobre agronegócios, com foco no marketing e 

no comportamento do produtor rural e do consumidor de alimentos.



Índice Remissivo 184Estudos em Ciências Agrárias e Ambientais VI

ÍNDICE REMISSIVO

A

Accidente  51, 52, 54

Avena sativa L.  71, 72, 73, 81, 82

B

Bacterinas  160, 161

Biofumigación  98, 100, 106

Bioparque  51, 52, 53

C

Combustion installation  42, 48, 49

Componentes principales  71, 74, 77, 78, 79, 80, 81

Comunidades  18, 19, 22, 23, 24, 25, 27, 28, 29, 31, 32, 33, 35, 36, 40, 87

Conocimiento local  19, 23, 25, 27

Conservación  19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 52, 53, 54, 57, 61, 63, 68, 69, 

85, 86, 96

Criollos  60, 61, 63, 65, 66, 69

Customs and practices  2, 3

D

Dairy cattle  115, 117, 134, 135, 137, 156, 181

Desierto  19, 20, 21, 23, 24, 26, 28, 30

Desparasitación  109, 112, 113

Dust concentration  42, 43, 47, 48, 49, 50

E

Equality  1, 2, 3, 4, 7, 10, 12, 13, 15, 16

F

Flamencos  51, 52, 53, 54, 57, 58

G

Gado de carne  173

Gases  42, 43, 44, 45, 46, 47, 48, 49, 50



Índice Remissivo 185Estudos em Ciências Agrárias e Ambientais VI

Germinación  60, 61, 64, 65, 66, 67, 68, 72, 104, 105

Gestión social  31, 32, 33, 34

Granules  42, 44

Guanajuato  60, 61, 62, 65, 66, 67, 68, 70, 72, 73, 74, 75, 76, 77, 78, 80, 81

H

Hoof diseases  115, 123, 124, 128, 139, 144, 145, 153, 156

I

Imagen  83, 86, 87, 88

Inhibición  98, 102, 104

Interacción genotipo-ambiente  71

L

Leptospirosis  160, 161, 162, 163, 164, 169, 170, 171

M

Maíces  60, 61, 63, 65, 66, 68, 69

Memoria  19, 23, 24, 25, 27, 28, 30, 36

Michoacán  1, 60, 61, 62, 65, 66, 67, 68

Modelos digitales  83, 88

N

Nematodos gastrointestinales  108, 109, 110, 114

O

Ovinos  109, 111, 114

P

Paraparesia  51, 52, 56

Pecuária de precisão  173, 174

Persea americana var. drymifolia  98, 99, 100, 101, 103, 105

Prevención  31, 32, 35, 37, 39, 41, 160, 161, 171

Prueba  60, 61, 64, 65, 66, 68, 69, 75, 76, 77, 162, 163, 164, 165, 166, 167, 168, 170, 171

Q

Quemas  31, 34, 37, 39



Índice Remissivo 186Estudos em Ciências Agrárias e Ambientais VI

R

Raça autóctone  173

Representaciones sociales  19, 21, 23, 24, 29

Respuesta inmune  161

Right to property  2

S

Semilla de guanabana  108, 109, 110, 112, 113

Serovariedades  160, 161, 162, 165, 166, 167, 168, 169

SIG  83, 87, 95

Stress térmico  173, 174, 178, 179

T

Tecnología apropiada y mapas  83

Temperature  42, 44, 45, 46, 47, 48, 128, 138, 173, 181, 182

Termorregulação animal  173

Territorio  19, 20, 21, 22, 23, 24, 25, 27, 28, 29, 39, 90

W

Women  1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18

Z

Zoohygiene  115




	Folha de Créditos 2026 PÁGs1234_16x23-Agrárias VI.pdf
	Conselho Editorial




