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UDC 697.92; 533.6; 636.5.033.
USING CFD SIMULATION IN POULTRY HOUSE WITH SIDE VENTILATION
SYSTEM

Trokhaniak Viktor Ivanovych
Associate professor of department of Heat and Power Engineering of
National University of Life and Environmental Sciences of Ukraine.
Kyiv, Ukraine.

Abstract. Exposure and the outbreak of diseases result in significant losses in large scale
poultry operation. New ventilation systems are necessary to provide safe and homogenous
internal environment at large enterprises, especially under the changeable climatic conditions of
global warming. Within the framework of this investigation, computational fluid dynamics
(CFD) simulation of a side ventilation system in a poultry house during winter seasons has been
conducted. As a results, 3D temperature fields, current lines and pressures in a poultry house
have been found. It has been determined that fresh air valves arranged at a height of 200 mm
from flooring work better than those traditionally arranged at a height of 400 mm. The erection
of walls on the inside of a poultry house framework as well as the decrease in the height of
flooring improve poultry house aerodynamics.

Key words: CFD, aerodynamics, poultry house, side ventilation system, fresh air valves

The authours of the paper [1] suggested a new cooling system to be applied in a poultry
house with the use of heat-exchangers of a special design [2, 3] CFD simulation of air flows and
heat-and-mass exchange in a poultry building is presented. Here, water from subterranean wells
is used as a cooler. There are recommendations provided for choosing the design of ventilation
systems in poultry houses. In their follow-up studies [4] the authours optimize the height of
extractor-type fan arrangement. It is shown that it is to the point to arrange ventilation equipment
at a height of 1.5 m. Here, the area of dead-air zones and the inequality of air velocity
distribution close to poultry decreases.

Aimed at the decrease of energy cost and the increase of quality indices of air environment
when providing the necessary conditions for poultry management [5], the authors conducted
experimental research and numerical simulation. In the process of investigation, the decrease of
energy expenditures for establishing microclimate during broiler management has been obtained.
The quality of air environment in poultry houses has been increased. It makes it possible to
decrease the disposal of feeding stuffs and the loss of poultry stock and, as a results, increase the
economic efficiency of production and product quality.

The ventilation scheme was constructed in such a way that air flow reached the center of
the building in winter season in order to normalize the aerodynamic parameters of a poultry
house. Such a method made it possible to reduce the loss of fresh air pressure in the poultry
building. Thus, the following structural alterations were made: the width of the building was
increased from 21 m, which was typical in a traditional design, to 22.36 m in a new design (see
fig. 1).
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Fig. 1. Suggested cross sectional diagram of poultry house structural dimensions
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Numerical simulation was conducted at valve opening being 0.1 m, 0.066 m and 0.049 m,
respectively. Ventilation valves Wlotpowietrza 857x337 mm 3000-VFG Przepustowocs 2900
v3/h were applied. They were arranged on the side walls being 79 pcs in total.

The results of CFD 3D simulation of a poultry house has made it possible to compare three
modifications of valve opening in case of side poultry house ventilation system. Prior to
conducting numerical simulation, 3D mesh has been generated applying the finite-element
method in ANSY'S Meshing.

Fig. 2 present air flow hydrodynamics in a poultry house. As it has been already
mentioned, air flow is directed upwards by fresh air valves. However, due to low entry pressures
and velocities, after passing the third of the building the air falls down. The valves are arranged
at a height of 200 mm from the flooring (Fig, 2a). The air smoothly moves close to the flooring
area and is directed to the center of the building. The valves, that are arranged at a height of 400
mm from flooring cannot provide the same impact. This can be caused by perturbation due to
large building airspace. The average entry velocity at various air expenditures ranges from 6.39
m/s to 9.62 m/s.

.....

a b
Fig. 2. Stream lines (m/s) in a poultry house at valve opening being 0.049 m at a distance

from the front end wall of: a —10.3m; b—-52.3 m

Fig. 3 present pressure loss values in fresh air valves. The least pressure loss is shown to be
24.3 Pa at valve opening being 0.1 m and the greatest one — 55.68 Pa at 0.049 m, respectively.

i
g i
' 1543

a b

Fig. 3. Pressure loss (Pa) in a fresh air valve of a poultry building at valve opening being
0.049 m at a distance from the front end wall of: a —10.3m; b-52.3 m

Conclusions. The design of a poultry house has been improved. It has been suggested
arranging spoilers above fresh air valves at an angle of 750 from a vertical line; mounting
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outside walls on the inside of a concrete framework; increasing the width of a poultry house up
to 22.36 m; decreasing the height of flooring up to 3.9 m above the floor level.

Effective arrangement of fresh air valves and the improvement of aerodynamic
characteristics in a poultry house building have been investigated applying CFD. It has been
determined that the least pressure loss is 24.3 Pa at valve opening being 0.1 m and the greatest
loss is 55.68 Pa at 0.049 m, respectively.

The conducted research shows that the valves, which are arranged at a height of 200 mm
from flooring are much more effective. The valves, which are arranged at a height of 400 mm
from flooring cannot provide the same impact.
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INVESTIGATION OF THE INFLUENCE
OF THE NOZZLE FORM of a screw feeder ON THE PROCESS OF
TRANSPORTATION OF BULK MATERIALS

Hevko Roman Bohdanovych
Prof. DSc. Eng., Ternopil Ivan Puluj National Technical University,
Ternopil, Ukraine
Trokhaniak Oleksandra Mykolaivna
Assoc. Prof. Ph.D. Eng., National University of Life and Environmental Sciences of
Ukraine, Kyiv, Ukraine

Abstract: The paper presents the developed design of a research prototype of a pneumatic
screw conveyer at determining power characteristics for moving various types of loose materials
depending on the influence of pressure and air volume. The influence of the form and the
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