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Рисунок. Схема експериментальної установки 

1 – вентилятор; 2 – повітропровід; 3 – повітророзподільник джерельного 

типу; 4 – інфрачервоний нагрівач; 5 – чорна поверхня; 6 – штатив;  

7 – шибер; 8 – координатник; 9 – термоанемометр; 10 – інфрачервоний 

пірометр. 

 

Зробивши оцінку залежностей, слід визначити, що зі збільшенням 

швидкості руху повітря зростає температура. Це свідчення впливу 

конвективної складової теплообміну між нагрітою поверхнею і повітрям. 
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The modern cooling systems for supplying air in poultry houses [1, 2] are 

based on the usage of spraying or evaporating systems. The principle of 

adiabatic cooling is a base for both systems [3], when water transfers from liquid 

into gaseous state through the free evaporating. This process allows decreasing 

the external heated air temperature in poultry house. 
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The aerosol or spray appears in systems with injectors or disc sprayers. This 

spray consists of water drops of small diameter [4]. The injectors may be of two 

types: lower or high pressure. When used for air cooling, the injectors‘ method 

requires the presence of a special system of water treatment – cleaning, filtering, 

etc., because contamination of nozzles quickly disables the operation of 

injectors. Besides, the operation of such system needs high power consumption. 

The new technique for the cooling of external air in poultry houses‘ 

ventilating system was proposed in this paper. This technique is based on the 

water usage from the underground well with use of heat exchangers - 

recuperators. Heat exchangers, smooth-tube or finned shell-and-tube heat 

exchangers, as well heat exchangers with water-air heat carriers, can be used, 

taking into account the conditions under which they operate [5]. This technique 

makes it possible to reduce the temperature of the outside air without increasing 

its relative humidity, in contrast, for example, with cooling systems with water 

spraying. The aim of this paper is to propose theoretical researches on the heat 

and mass transfer in poultry houses. These processes run inside the 

accommodation and run through the external barrier. The proposed system can 

be used to keep a normalized microclimate in a poultry house and, for example, 

to grow broiler chickens with floor-keeping (10 thousand heads). 

Numerical mathematical simulation of hydrodynamic and heat and mass 

transfer processes in an industrial greenhouse was conducted. For this purpose, 

computer-generated simulation method based on ANSYS Fluent software was 

used. Navier-Stokes equations and energy-transfer equations for convective 

currents are the basis for this mathematical model. Spalarta-Allmarasa 

turbulence model and Discrete Ordinates radiation model were used for the 

calculations. The computation was conducted using heating and ventilating 

systems in buildings during winter time, taking into account solar radiation. 

The internal temperature was considered +20 
o
C during the heat exchanger 

recuperator usage. The air temperature growing through the whole house was 

clearly observed in fig. 1.  

 

 
Fig. 1. The temperature fields in the transverse section by axis 0y on the 30 m 

distance from inlet, 
o
C. 
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The outlet temperature of cooled air was nearly +27 
o
С. It is caused by 

poultry‘s heat output and the external poultry houses‘ walls by external air. So, 

the air supply did not increase the allowable norms in the present air ventilating 

system. The poultry house‘s temperature field has not homogenous character 

and oscillates in the range from +20 to +40 
o
С. The highest temperature was 

observed near the wall. It was caused by the heat exchange between the external 

and internal air cooling through barriers system considered the convective and 

radioactive components of heat exchanging. The heating air areas locate far 

from poultry floor holding. It did not affect the cooling. 

The air velocity of the poultry houses is the most important data for the 

poultry holding, especially near the poultry. The poultry houses velocity field is 

on the 0.5 height from the floor. The maximum velocity is not increased at 2.5 

m/s. It is observed near the inlet and outlet parts of the poultry house. The air 

velocity reaches zero in the stagnation area. The average air velocity at the 0.5 m 

height is 1.97 m/s in spite of the high turbulence and non-homogenous flow.  

The new air cooling system with heat exchangers recuperators was 

proposed. Heat exchangers were used for the water cooling from underground 

wells. It allows decreasing the poultry houses temperature to +20 
o
C without 

increasing its relative humidity. The numerical simulation for the heat and mass 

transfer of ventilating air in poultry houses with or without cooling heat 

exchangers for air supply was provided. The velocity field, temperature and 

pressure were received using ANSYS Fluent software. 
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