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Abstract. The objective of this work was to evaluate 
microclimatic parameters of tunnel ventilation in pig 
fattening house during hot summer weather. The stable was 
longitudinal divided into 2 sections with 6 pens with total 
capacity 500 housed pigs. Basic microclimatic parameters 
(temperature, relative humidity and air velocity) were 
measured in each section in two marginal pens (1st and 6th) 
and in two middle pens (3rd and 4th) in animal zone by 
ALMEMO device during the day. In fattening house was 
registered lower average temperature (35.5 and 36.6 °C) 
than external air temperature (37.3 and 37.6 °C) during 
operating one and both front fans. Average internal air 
relative humidity 32.9 and 28.6 % was higher than external 
air humidity by 6.8 and 4.5 %. Air humidification or 
another system of cooling was not used in the stable. 
Average internal velocity of air presented 0.95 and 1.22 
m/s in animal zone. Cooling effect for pigs was ensured by 
elevated air flow at presented temperature.  

Introduction 
Current modern types of pigs are demanding on conditions 
of stable environment. It is not possible to achieve good 
conditions for pigs breeding without effective ventilation 
system. Pigs are relatively sensitive to high environmental 
temperatures because they cannot sweat and are relatively 
poor at panting (Kemp, Verstegen, 1987). A lot of research 
has been done on the factors affecting heat production in 
pigs (Brown-Brandl et al, 2001). It was found that animals 
reduce feed intake progressively with increased 
temperature (5), with the consequence of reduced growth 
rate. Thus, the reduction in the associated thermal effect of 
feeding is an efficient mechanism to reduce heat load 
(Verstegen et al, 1998). Generally it is recommended to 
raise pigs at temperature 3 °C higher than lower critical 
temperature (Vansickle, 1998). In general, as the pig gets 
older and larger, its optimum temperature decreases. Thus, 
the effects of heat stress are more of a concern with older 
finishing swine (Myer, Bucklin, 2001).  
Heat stress also alters pig behaviour. It was found out that 
pigs modify their posture in relation to ambient conditions, 
to either increase or decrease heat loss (Mount, 1979). 
Evaporative heat loss might occur either via respiratory 
evaporation or by evaporation from the wet body surface of 
pigs (Nienaber et al, 1999). Fattening pigs preferred to lie 
on slatted floor at high ambient temperature. Pigs also 
shifted their excreting area to the solid floor and daubed 
themselves with manure and urine to cool them by 
evaporative cooling (Aarnink et al, 2001).  
Optimum parameters of temperatures, relative humidity 
and air velocity for finishing pigs in Slovakia presented 
Botto et al (1995). Air temperature as cardinal 
environmental factor is influenced by relative humidity and 

air flow velocity. Air humidity level is very important in 
cooling process. The higher humidity level in the air, the 
less effective is the process of evaporative cooling (Myer, 
Bucklin, 2001). On the basis of evaluation of microclimatic 
parameters in stables for fattening pigs with cross 
ventilation there have been noticed higher temperatures and 
lower relative humidity as optimum range in summer 
period (Harichová et al, 2000, Botto et al, 2000). 
Utilization of enhanced air flow is one possible method of 
cooling during high ambient temperatures. In this system 
the sensational effect of temperature perception is applied. 
It means that at equal ambient temperature but higher air 
flow the ambient temperature is sensationally decreased. 
The cooling effect of air movement is typically expressed 
by effective temperature, the temperature that animals 
actually feel (Xin, McFadden, 1995).  
System of tunnel ventilation is ranked among progressive 
systems of ventilation, which is the latest realised in Slovak 
conditions with combined air inlet for summer and winter 
period. In reconstruction of stables for fattening pigs it is 
necessary to ensure consistent design of ventilation and 
creation of suitable environment. 

Data and methods 
The objective of this work was to evaluate microclimatic 
parameters of tunnel ventilation in pig fattening house 
during hot summer weather. This system of tunnel 
ventilation makes use of combined air inlet for summer and 
winter period and it was not realized in Slovak conditions 
for piggery up to now. 
The house for pig fattening was longitudinal divided into 2 
sections with total capacity 500 housed pigs in 6 pens from 
30 to 100 kg (Fig. 1). Pigs were fed by multipoint feeders 
situated in cross splitting restraint of pens. Air exchange in 
each section in the summer period was provided by 5 fans 
situated at backside of stable (2 front, 2 side fans and 1 fan 
for under-slatted exhaust). External air input was from 
scope controllable openings situated in front wall. 
Incoming outlets by their area nearly covered whole 
internal vertical front wall intersection and their immediate 
largeness was adaptable by means of folded curtain. In 
winter time external air is soaked by ceiling shutters from 
garret space to provide its preheating. 
System of tunnel ventilation in pig fattening house was 
evaluated on the basis of measurement of microclimatic 
parameters during hot summer weather. Temperature, 
relative humidity and air velocity were measured in each 
section in two marginal pens (P1, P6) and in two middle 
pens (P3, P4) in animal zone 500 mm above floor level by 
ALMEMO 2290-4 device. Measurement was repeated for 
case with out-of-operation only 1 front fan (experiment 1) 
and with operating both front fans (experiment 2). External 
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air parameters were registered during each measurement, 
too, at the beginning and at the end of measurement of 
indoor parameters. At evaluation of measured date the 
average values were expressed for both sections. 

Results and discussion 
In 1st experiment one of 2 front fans was out of operation. 
External air temperature was 37.1 and 37.5 °C, relative 
humidity 24.0 and 28.1 % and air velocity 0.34 and 0.49 
m/s. At average external temperature 37.3 °C average 
temperature in animal zone was 35.5 °C. Average internal 
temperatures in P1, P3, P4 and P6 pens were lower by 1.1 – 
2.6 °C than the lowest measured value of external 
temperature. The highest average temperature was in P4 
pens (36.0 °C) and the lowest in P6 pens (34.5 °C). 
Average values of relative humidity in stable were 
essentially lower than low limit of optimum 50 % (28.7 and 
35.8 %). It was as consequence of low humidity of soaked 
external air (26.1 %) and because air humidizing was not 
used in the stable. The highest air relative humidity in 
animal zone was noticed in P6 pens and the lowest in P4 
pens. Average air velocity in animal zone was 0.95 m/s at 
the range of 0.27 to 1.99 m/s, the highest in P4 pens and the 
lowest in P6 pens. The highest average value did not 
exceed maximum 2.0 m/s according to the required 
parameters (Botto et al, 1995, Botto et al, 2010). 
In 2nd experiment all fans were in operation. External air 
temperature was 37.8 and 37.4 °C, relative humidity 23.5 
and 24.7 % and air velocity 1.64 and 1.10 m/s. At average 
external temperature 37.6 °C average temperature in animal 
zone was 36.6 °C. Average internal temperatures in 
evaluated pens were lower only by 0.3 – 1.5 °C than the 
lowest measured value of external temperature. The highest 
average temperature was noticed in P3 pens (37.1 °C) and 
the lowest in P6 pens (35.9 °C). Average values of relative 
humidity in stable at average external relative humidity of 
air 24.1 % were lower than in the 1st experiment. Relative 
humidity of interior air was lower than the low limit of 
optimum (50 %) by 25 – 18.5 % for equal reasons as in 
experiment 1. The highest relative air humidity in animal 
zone was noticed in P6 pens (31.5 %) and the lowest in P3 
pens (25.7 °C). Average air velocity in animal zone 
increased to 1.22 m/s at the range of 0.20 to 2.14 m/s (in P6 
and P4 pens). The highest average value did not exceed 
maximum 2.0 m/s according to the required parameters 
(Botto et al, 1995, Botto et al, 2010). 
Our previous evaluations of microclimatic parameters in 3 
stables for fattening pigs with cross forced ventilation 
showed that were noticed higher interior air temperatures 
than external temperature, although temperatures of 
external air did not exceed 30 °C in summer period (Botto 
et al, 2000). It was proved true fact that the process of 
evaporative cooling during our measurement was effective 
(Myer, Bucklin, 2001), therefore in evaluated stable with 
tunnel ventilation housed pigs tolerated better higher 
temperatures at lower relative humidity of interior air. It 
favourably influenced the reduction of thermal load.   
Behaviour of pigs did not indicate deflection in standard 
manifestations at lying, movement, urination and gluttony. 
It did not confirm the fact (Aarnink et al, 2001) that 

fattening pigs preferred to lie on slatted floor at high 
ambient temperature, shifted their excreting area to the 
solid floor and daubed themselves with manure and urine 
to cool them by evaporative cooling.  

Conclusion 
Evaluation of tunnel ventilation (without humidification) in 
pig fattening house showed that we noticed lower average 
internal temperatures by 1.8 and 1.0 °C than external 
temperature (37.3 and 37.6 °C) during hot summer the day. 
Enhanced air flow velocity in animal zone (on average 0.95 
and 1.22 m/s) ensured evaporative cooling of housed pigs; 
consequently sensational decreasing ambient temperature 
occurred. Pigs tolerated better higher temperatures under 
interoperation with low relative humidity of air (32.9 and 
28.6 %). 
For enhancing the cooling effect, mainly at external air 
temperatures above 30 °C, it would be appropriate to 
improve a pad cooling system in stable, as it was designed 
in the reconstruction. 
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 Fig. 1 Ground layout, measurement places in pens (1, 3, 4, 6) and air movement in stable 
 
 

Table 1. Average values of the microclimatic parameters – 1st experiment (one front fan out of operation) 

Measurement place Outdoor Pens in stable 
P a r a m e t e r V1 V2 Average P1 P3 P4 P6 Average 
Air temperature, °C 37,1 37,5 37,3 35,7 35,8 36,0 34,5 35,5 
Relative humidity of air, % 28,1 24,0 26,1 35,1 31,9 28,7 35,8 32,9 
Air velocity, m/s 0,34 0,49 0,42 0,45 1,09 1,99 0,27 0,95 

 
Table 2. Average values of the microclimatic parameters – 2nd experiment (all fans in operation) 

Measurement place Outdoor Pens in stable 
P a r a m e t e r V1 V2 Average P1 P3 P4 P6 Average 
Air temperature, °C 37,8 37,4 37,6 36,7 37,1 36,7 35,9 36,6 
Relative humidity of air, % 23,5 24,7 24,1 27,8 25,7 29,5 31,5 28,6 
Air velocity, m/s 1,64 1,1 1,37 0,64 2,14 1,88 0,20 1,22 

Comment: P1 (1´+1´´), P3 (3´+3´´), P4 (4´+4´´), P6 (6´+6´´) in animal zone 500 mm above floor level 
 
 


