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CFD SIMULATION OF POULTRY HOUSE WITH SIDE VENTILATION
SYSTEM

Trokhaniak V.I., Ph.D. Eng., Assoc. Prof.
National University of Life and Environmental Sciences of Ukraine.
Kyiv, Ukraine.

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

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 v®/h were applied. They were arranged on the
side walls being 79 pcs in total.
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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.
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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 — 10.3 m; b —52.3 m

In winter seasons, fresh air density is greater than in summer seasons. Thus,
in case of side ventilation system, it is difficult to perform air transfer to the
center of a poultry house. At the next stage of designing a side ventilation
system, the authour suggest taking into account that fresh air valves should be
arranged at a height of not less than 200 mm from the flooring level.
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CTBOPEHHSA ®I3UMYHOI MOJEJII TEIVIO3ABE3NEYEHHS
BUPOBHUYUX NTPUMIIIEHD I3 BUKOPUCTAHHSAM
JIOKAJIBHOT'O IH®OPAYEPBOHOI'O OBIT'PIBY

Illenimuax B.b., k.m.H., OoueHm
Kenux B.M., 0.m.n., npoghecop
Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuikay
m. Jlvsie, Yrpaina

3HauHy YacCTUHY CBOTO JKHUTTS JIIOJIMHA TMPOBOJUTH y JKUTJIOBUX Ta
BUPOOHUYMX MPUMILICHHSIX. Y TaKUX yMOBaX BOHA MparHe CTBOPUTU s ceOe
npuBaOiauBe KoMdopTHe cepenoBuile. ToMy OOCHTH BaXJIMBO, II00 y HUX
MIITPUMYBABCSA  BIAMOBIAHUN  MIKpOKJIIMAT. Y  OUIBIIOCTI  BITUM3HSAHHUX
BUPOOHUYUX MPUMILLIEHHSIX BCTaHOBJICHO TpaauLiiH1 CUCTEMU
TEII03a0€3MeYeHHs, SKI € EHEProEMHMMH 1 HE 3a0e3Me4yl0Th CTBOPEHHS
HAJICKHOTO TEMIIEPATYPHOTO PEKUMY Ha POOOUOMY MICIII.

Tomy mocrae mnuTaHHsS 3a0e3MeUUTH HEOOXIAHI  TeMIlepaTypHIl
napameTpu B poO0Yili 30H1 13 MiHIMaJIbHUMHU BUTpaTaMU €HEProOHOCIIB.

Takum uuHOM, I TaKUX MPUMIINIEHb JOIJIBHO 3aCTOCOBYBAaTH
iH(ppayepBoHi cuctemu omaneHHa. [Ipu 3acTocyBaHHI SKUX 3I1HCHIOETHCS
JIOKaIbHUN HarpiB poOouoi 30HU. [Ipu omaneHHI BUPOOHUYOTO MPUMIIICHHS
1H(payepBOHUMH CHCTEMaMH BaXKJIUBY POJb y 3abe3nmedeHHi KOMGOPTHOTO
TEIJIOBIAYYTTS  JIOJIMHA BUKOHYE TIPOMEHEBHI  TEMJIOOOMIH.  3aBIsKH
PI3HOMAaHITHUM KOHCTPYKIIISIM 1 IPUHIIUIIAM JIii TPOMEHEBUX CUCTEM OTAJICHHS
3a0€3MeuyeThCs KICHE PETyIOBAaHHS TEMIIEPaTypHOTO PEKUMY B POOOUiif 30Hi.

Opniero 3 HaOUTbIIMX MpoOJieM TMpPU  TPOEKTYBAHHI  CUCTEM
Terja03abe3neyeHHss  BUPOOHMYMX  MPUMIIIEHb  BEJIMKUX  O00’€MIB €
HEJOCKOHANICTh METOJIMK PO3PaxyHKY TEMIEpPaTypHOTO PEXHUMY MPUMILICHHS
npu iH(pauepBoHOMy omnaneHHl. [l OIIHKM TeMIeparypHUX YMOB IIpH
CUCTEMI MPOMEHEBOr0 OMAJICHHSI 3allpONOHOBaHI (PI3MYHI MOENI TEMIOBOTO
peXHMMY, Ha OCHOBI 3aCTOCYBaHHS IUTIBKOBOTO i1H()pauepBOHOIO HarpiBaya.
Bona BijioOpakae HampsIMK{ TEIJIOBUX MOTOKIB Ta X B3a€EMOJIIIO 3 JKEpEIaMu
TeroTd. Onepyroun TEIJIOBUMHU MapamMeTpaMu, po3po0JIeHO TEeIIOBUI OanaHC
y 30H1 nepeOyBaHHs 3 NOJAIbIINM BUZHAYEHHSIM TEMIIEPATYPHOTO PEXUMY.
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