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This work aimed to identify the influence of the environment wind speed over similar indicators in easy-to-assemble premises 

of different configurations and insulation systems in the winter period. Air movement speed in the livestock room is also 

essential and affects animal and human bodies. At low temperatures in winter, a significant speed of air movement causes 

hypothermia in animals. High indoor wind speed can indicate the mistakes which had been made when choosing a farm 

location. The research was conducted in the central Forest-Steppe of Ukraine (Kyiv region) in three farms with free-stall housing 

of cows: option I – keeping in an easy-to-assemble room; option II – In an easy-to-assemble room with curtain insulation; option 

III – In an easy-to-assemble room on a deep straw litter within the period from December 1, 2019, to February 29, 2020. It has 

been established that the territory of the central part of Ukraine during the winter period of the year is characterized by the 

dominance of winds of the southern (South), south-eastern (South-East), and south-western (South-West) directions, which 

amount is more than 50% of average wind rose. The cold winds from the north and east constitute 31%. The average wind 

speed in winter is 9.8 m/s. The results of the research have shown that the use of insulation systems for side curtains can extend 

for 13 days the permissible norms of wind speed indoors and protect more effectively from the environment during all 

categories of wind speed, as well as reduce wind speed indoors by 11.68–21.74% compared to an easy-to-assemble box and 

deep litter. 
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Introduction 
The parameters of livestock premises microclimate as a component of the comfort housing conditions should best correspond 

to the biological characteristics of dairy cows and justified for them, depending on the methods of keeping, seasons, level of 

productivity, and the current standards (Angrecka & Herbut, 2016; Angrecka & Herbut, 2017; Borshch et al., 2017; Bomko et al., 

2018; Kulyaba et al., 2019; Grymak et al., 2020; Mazur et al., 2020). 

During breeds improving, a human tries to develop the animals' ability to convert the energy of food into milk and meat. An 

essential task in artificial animal environments for animals is to keep animals on the premises that protect them from the effects 

of adverse weather conditions (Ames & Insley, 1975; Broucek et al., 1991; Borshch et al., 2020). 

Ambient temperature has the most significant effect on animals, on their thermal state, changing the course of vital processes. 

Thermoregulatory mechanisms allow animals to adapt to different temperature fluctuations of the environment and briefly 

tolerate significant air temperature deviations from their usual range (Brown-Brandl et al., 2005; Herbut, 2013). However, the 

magnitudes of heat regulation in the body are not unlimited, and after the violation of thermal balance, there is a change in the 

physiological state, disease resistance, and productivity of animals. Functional disorders in the body are possible due to both 

too high and too low air temperatures. Prolonged animals' exposure to high temperatures increases heart rate and respiration, 

increases sweat glands' activity, evaporates moisture, and reduces mobility, appetite, digestibility, feed nutrients intake, and 

productivity (Bergen et al., 2001; Borshch et al., 2019). Thus, with tie-up housing at 25 °C, the daily milk yield decreases by 17%, 

and at 30 °С – by 33%. Dairy cows lack heat in winter and transition seasons (Ruban et al., 2017). 

Lowering the temperature in the room significantly increases the body's heat output. Animals try to reduce heat transfer; 

simultaneously, the pulse slows down, respiration deepens, and forage consumption increases (Pilatti & Vieira, 2017; Hempel 

et al., 2019). With the excessive and prolonged decrease in air temperature, animals' hypothermia occurs, and there are colds 

and other diseases at this background. If we take the daily milk yield for 100% at a temperature of 10 °С, then at minus 5 °С the 

milk loss constitutes 14%, and at minus 15–20 °С – the losses are even more significant. 
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The speed of air movement also affects the thermal balance of the animal's body. Its insignificant speed has a cooling effect 

and lowers the body temperature of animals. High airspeed at low humidity and high temperatures causes hypothermia and 

can lead to lung disease. In winter, frostbite cases are possible during the long-term stay of animals on feedlots at an air velocity 

of 5–7 m/s and air temperature even up to minus 20 °С (Ruban et al., 2020). 

The speed of air movement in the livestock room is also essential and affects animal and human bodies. At high temperatures 

in summer, a significant air movement speed can positively affect the body, removing excess heat from the body, and in winter, 

on the contrary, it will cause hypothermia in animals. Therefore, the air velocity in the rooms for cows with free-stall housing 

and tie-up housing for cold and transition periods of 0.5 m/s is considered optimal, and for the summer period – 1.0 m/s. On 

the other hand, it is assumed that for dairy cows, regardless of the method of keeping in winter, the airspeed can be 0.3–0.4 

m/s, during the transition period, it is 0.5 m/s, and in summer – 0.8–1.0 m/s. The Dutch guidelines state that for the comfort of 

dairy cows, the wind speed in cowsheds during the year should not exceed 0.7 m/s (Hulsen, 2013). 

The ability of animals to adapt to thermal and cold irritants depends on the air humidity and animal movement speed in the 

room. High airspeed of more than 5–7 m/s outside the room in winter leads to frostbite of certain parts of the animal's body. 

Our research aimed to identify the influence of environmental wind speed on similar indicators in easy-to-assemble rooms of 

different configurations and insulation systems in winter. 

 

Materials and Methods 
The researches were conducted in the central Forest-Steppe of Ukraine (Kyiv region) in three farms with free-stall housing of 

cows: option I - keeping in an easy-to-assemble room (49° 51' 27" N, 30° 6' 36" E); option II – in an easy-to-assemble room with 

curtain insulation (49° 52' 28" N, 30° 5' 12" E); option III - in an easy-to-assemble room on a deep straw litter (49° 34' 56" N, 30° 

38' 10" E) during the period from December 1, 2019, to February 29, 2020. 

The average daily wind speed and its direction were determined according to the Kyiv Center for Hydrometeorology. The barn's 

wind speed was determined by handheld pocket digital anemometer AZ, model AZ-8919 (Taiwan). 

The obtained data were statistically processed using STATISTICA (Version 11.0, 2012) software. The Student's t-test was used to 

estimate the statistical significance of the obtained values. Data were considered significant at P < 0.05, P < 0.01, P < 0.001. 

 

Results and Discussion 
Among the weather factors that affect cows' comfort and well-being during different times of year is the wind speed. In winter, 

at negative temperatures, gusts of wind can lower the air masses' temperature, which affects the productivity, energy status, 

and behavior of animals. This indicator is significant for keeping cows in easy-to-assemble premises in winter because side 

ventilation curtains, usually made of polycarbonate or polyvinyl chloride, are less cold and wind resistant than brick walls in 

capital-type buildings. The design features of the research premises are given in the table. 

 

Table 1. Structural features of the premises that characterize the maintenance comfort 

 

Type of a room and option of 

keeping 

Room parameters 

LхWхH, m 

Height of longitudinal walls, m Width of light-aeration 

ridge, m 

Easy to assemble: 

- boxes 

 

150х34х10.5 

 

0.9 

 

2.1 

- boxes with elements of heating  

150х34х10.5 

 

0.9 

 

2.1 

- on a deep litter 100х60х10 0.8 0.7 

 

The territory of the central part of Ukraine during the winter period of the year is characterized by the dominance of winds of 

the southern (South), south-eastern (South-East), and south-western (South-West) directions, which together constitute more 

than 50% of the average rose-winds (Table). The cold winds from the north and east constitute 31%. The average wind speed 

in winter is 9.8 m/s. We observed the highest winds in the North and East directions in January and the highest average wind 

speed among the winter months. 

 

Table 2. The average wind rose (%) and wind speed (m/s) during winter months for the central Forest-Steppe territory of Ukraine 

 

Months 

The direction of the wind 

Calm 

The average 

speed of the 

wind 

movement 

North. 
North 

East 
East. 

South 

East. 
South 

South 

West. 
West 

North 

West 

December 7 8 8 12 28 17 12 8 4 8,8 

January 9 6 7 11 25 16 15 11 5 10,4 

February 9 5 7 11 26 15 16 10 5 9,7 

 

We established that among the studied variants for keeping cows in easy-to-assemble premises, the limit of the critical value of 

wind speed (0.7 m) in easy-to-assemble rooms with boxing and deep litter is the wind speed of the environment up to 20 m/s 

(Table). Under such conditions, these values are 0.82 and 0.81 m/s, respectively. During boxing keeping with insulation 
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elements, the room's critical wind speed was at a wind speed of 25 m/s and constituted – 0.83 m/s. In general, the use of 

insulation systems for side curtains can extend for 13 days the permissible norms of wind speed indoors and more effectively 

protects against environmental influences during all categories of wind speed, as well as reduces wind speed indoors by 11.68–

21.74% compared to prefabricated boxed rooms and rooms with deep litter. 

 

Table 3. Wind speed in premises with different construction design options for side curtains during the winter period, m/s 

 

Categories of the environment 

wind speed m/s 

Quantity of 

dates 

A variant of keeping in an easy-to-assemble room 

Boxes 
Boxes with the elements 

of heating 
On the deep litter 

> 30 4 1,03±0,03 0,92±0,02 1,01±0,03 

25 8 0,94±0,02* 0,83±0,02* 0,93±0,02 

20 13 0,82±0,02** 0,70±0,02** 0,81±0,02*** 

15 14 0,70±0,02*** 0,61±0,02** 0,69±0,02*** 

10 20 0,60±0,02** 0,48±0,02*** 0,60±0,02** 

< 5 31 0,46±0,03*** 0,36±0,02*** 0,44±0,03*** 

Notes:*P<0.05; **P<0.01; ***P<0.001 as compared with the next higher category of wind speed 

 

Conclusions 
The results of the research show that the use of side curtain insulation systems can extend for 13 days the permissible norms 

of wind speed indoors and protect more effectively against environmental influences during all categories of wind speed, as 

well as reduce wind speed indoors by 11.68–21.74% compared to prefabricated box rooms and rooms with deep litter. 
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