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Summary 
 

The researches were made in six shelters from a pig farm, tow with pigs of 10-14 
weeks old and four shelters with pigs of 14-21 weeks old. The measurements were taken in 
two the first one when the natural ventilation was still on and the second one after the 
computer assisted ventilation system was on. The factors taken into consideration here are 
physical factors and the chemical factors, which were correlated to the porcine respiratory 
disease complex (PRDC) incidence in the pig herd. The use of the computer assisted 
ventilation system proved to have positive results, both in the improvement of shelter 
environment quality and also in the welfare state of pigs. 

The low percent of morbidity, 2.13%, and mortality, 2.73% indicate the positive 
impact that the change of natural ventilation with the computer ventilation, on the impact of 
the PRDC incidence in the pig herd.  
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The increase of number of pig population in a shelter is the results of the 
rearing system used, and also is facilitating the transmission of pathogen agents in 
a herd or between herds.  

The research presented in this paper were run in a farm, that made an 
improvement of there technology by changing the natural horizontal ventilation 
system with computer assisted mechanical one. These changes were made 
accordingly to the request of the EU and the legislation of the Romanian 
government. The objective of this paper is to establish the impact of the 
microclimate quality over the porcine respiratory disease complex (PRDC) 
incidence, which has as pathogens viruses and bacteria. It is considered that poor 
health represents a major problem for the welfare of swine.  

 
Materials and methods  

 

The researches took place in a Romanian farm with close cycle, in 6 
shelters, 3 with the natural ventilation, and 3 shelters with computer ventilation. In 
both cases the shelters included in the study were divided in such of manner 1 with pigs of 
10-14 weeks old, and 2 pigs of 14-21 weeks old. The factors taken into consideration here 
are physical factors and the chemical factors.  
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The factors taken into consideration here are physical factors like 
temperature, relative humidity and noises and the chemical factors like carbon 
dioxide, ammonia and hydrogen sulphide, which were correlated to the productive 
performance of the pigs.  

For determination was used the Dräger Miniwarn multi gas detector for 
CO2, NH3, H2S, the sound meter BK 2250 and the Multifunctional LM 8000 for 
temperature and relative humidity. The recorded values of the microclimate 
physico-chemical factors taken in to consideration were correlated with PRDC 
evolution in the pig farm. In this respect pigs were diagnose through clinical and 
laboratory investigations and in case of dead pigs by necropsy examination.  

 
Results and discussions 

 

The temperature is the most important air physical parameter due to the 
influence that has over the levels of other microclimate factors like humidity, gases, 
dust. In the shelter for young pigs, 10 -14 weeks old, with natural ventilation, the 
value of temperature was higher from the maximal admitted one, with 9° C, and 
with 7° C in the finishing pigs, of 14-21 weeks old.  

The relative humidity is in the normal limits, but still is tending to the superior 
limit, in the 10 – 14 weeks old pigs, and in the 14 -21 weeks old pigs the normal limits 
exceeds with 7%. The noise also exceeds the normal limits in both age categories.  

As a result of introducing the computer assisted ventilation, in the 3 
shelters, all this factors shown a considerable improvement of the values of the 
temperature, relative humidity and noises. They were found within the normal limits 
for the microclimate physical factors. All this facts are presented in table 1. 

Table 1 
The comparative average values of the physical factors 

Assessed parameters 
Temperature 

(°C) 
Relative humidity 

(%) 
Noises 

(dB) 
Shelter 

I II I II I II 
28.8 18 75 48 91 78 Pigs 10-14 weeks 

old 21.9 21 70.7 54 89.2 60.3 
23.2 18.3 79 63 86.7 72.5 
23.6 19.1 77 67 94.2 66.7 
27 20 82 14 91.5 70.5 

Pigs 14-21 weeks 
old 

22.2 19.9 51.6 55 90 69.7 
Normal limits 17° - 20° C 55-75 % 80 – 90 dB 

Legend: I – natural ventilation, II - computer assisted ventilation system 
 
As we mention before the temperature influence the level of chemical 

factors, NH3, H2S gases. The normal ammonia gas level of 26ppm is exceeded 
with 11 ppm, around 1.42 times, in young pigs’ shelter, and with 23.7ppm, 
approximately 1.91 times, for finishing pigs, in the natural ventilation. The H2S gas 
also exceeded the normal limit, 10ppm, in the natural ventilation, with 1.62ppm 
young pigs and 5ppm in finishing pigs. The dates are presented in table 2.  
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Table 2 
The comparative average values of the chemical factors 

Assessed parameters 

CO2 (ppm) NH3 (ppm) H2S (ppm) Shelter 

I II I II I II 
3000 3000 37 7 0 0 Pigs 10-14 weeks 

old 3000 3000 21 14.5 11.62 3.62 
3000 3000 49.7 25 7.5 1.09 
3000 3000 45.1 14 7.73 1 
3000 3000 21 14.3 15 0.92 

Pigs 14-21 weeks 
old 

3000 3000 36.1 17 13.96 1.69 
Maximal limits 

admitted 3000ppm 26pmm 10ppm 

Legend: I – natural ventilation, II - computer assisted ventilation system 
 
The exceeding of maximum limits for the microclimate physico-chemical 

parameters, in natural ventilation, caused a physiologic unbalance of the pig’s 
body. This caused an immunity decrease, making a perfect environment or the 
pathogens at different levels, but especially at the respiratory system. This fact is 
demonstrated due to the increase level of morbidity in the herd, based on the 
health observation by necropsy test.  

In the period of time, from January to June, the incidence of PRDC was of 
a total of 575 cases. In table 3, from January to March the morbidity registered a 
level of 480 cases and in April to June a level of 95 cases. All this cases were 
found in the shelters with natural ventilation.  

Table 3 
The PRDC incidence evolution over 6 months in natural ventilation 

No. Morbidity  
January-March 

Morbidity  
January-March  

with PRDS 

Mortality 
January-March 

 

Mortality 
January-March 

because of 
PRDS 

1. 1026 480 1426 618 

Morbidity  
April-June 

Morbidity  
April-June with 

PRDS 

Mortality 
April-June 

 

Mortality 
April-June 
with PRDS 2. 

244 95 235 92 

 
In the shelters with computer assisted mechanical ventilation, the date 

presented in table 4, show a reduction of the cases of PRDC as fallows: in January 
to March a decrease from 480 to 203, and from 95 to 66 in April to June  

Table 4 
The PRDC incidence evolution over 6 month in computer ventilation 

No. Morbidity 
January-March 

Morbidity 
January-March 

with PRDS 

Mortality 
January-March 

 

Mortality 
January-March 

because of PRDS 
1. 214 203 396 222 
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Morbidity 
April-June 

Morbidity 
April-June with 

PRDS 

Mortality 
April-June 

 

Mortality 
April-June 
with PRDS 2. 

112 66 64 38 
 
 We need to mention that in all shelters, regarding of the ventilation system 

the same sanitary, prophylactic measurements were taken. At the necropsy 
examination lesions of PRDC were identify.  

 
Conclusions 

 
Microclimate physical factors (temperature, relative humidity and noises) 

registered values in normal limits for both categories of age, in assisted computer 
system. 

The ammonia gas, one of the chemical factors, registered higher values 
and thus normal limits in assist computer ventilation system, compared to the 
natural ventilation system where most of the registered values were over the higher 
accepted limits.  

An improvement of the PRDC incidence was noticed in the assisted 
computer ventilation system, compared to the natural one, in both pig categories 
with 2.13% cases. Also there are differences in the two ventilation system, between 
January to March, and April to June, in the last one the values being lower.  

The use of the computer assisted ventilation system proved to have 
positive results, both in the improvement of shelter environment quality and also in 
the welfare state of pigs. 
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