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Evaluation of application potential of the environmental
sensing ventilation systems for alleviating pigs respiratory
diseases infections

Abstract

The growth retardation of pigs in the Taiwan pig farming industry is
often caused by respiratory and digestive tract infections in pigs in the
nursery and pre-fattening stages, resulting in serious economic losses for pig
farmers. How to effectively prevent, detect and monitor respiratory
infections in pigs during the nursery and pre-fattening period has been a key

issue that pig farmers in Taiwan urgently need to solve.

To this end, the purpose of this paper is to explore the impact of
environmental sensing and ventilation systems on the mitigation of
respiratory diseases in pigs, in the hope that it will assist with the prevention
and control of respiratory diseases in pigs and improve the productivity and

quality of farming.

This paper develops an environmental sensor system for livestock farms
from the viewpoint of air quality sensing in the livestock environment. By
strategically constructing environmental sensors and collecting sensing data,
we collect and analyze data, and use the data of different characteristics of
the detected environment as a reference for the application of preventing

influenza and related infectious diseases in pigs.

The results of the study showed that the potential factors affecting the
air in indoor pig farms include: carbon dioxide (CO;) concentration,
humidity, ambient fine suspended particulates (PM?2.5), and total volatile
organic compounds (TVOC) are higher than outdoor air concentrations; and
the operation of environmental exhaust fans in pig farms increases indoor

ventilation, resulting in significant improvements in air quality. In addition,
ii



blood tests on piglets confirmed that the number of eosinophilic leukocytes
causing allergic reactions was much lower in piglets kept in farms with

exhaust fans than in piglets kept in enclosed farms.

The results show that the installation of an ambient air quality
monitoring system and exhaust fans can improve and alleviate the current
respiratory diseases in animals and provide effective environmental

monitoring and industrial applications in the future.

Keywords: Livestock environment, Environmental sensing ventilation

systems, Animal respiratory diseases, Pigs
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W4 % 475 PRRSV &/ % 28 R 62 % o 2 Bapm 5
9 > 7 &%k 80.296(4L% 5 1997) - @ PRRSV 2 4 % &
40 @ - L% PRRSVE % s ¥ #5 s

no, H

< 96.4
WA T LT F

R L iE 34
I & F¥cE opF R (Albina, 1997 ) ©

17



%wﬁxPMzﬂgImuﬁﬁm&’?ﬁ@ﬁi%&*ﬁfw*¥iﬁuﬁPM25%§.
o R A S 4N R PM2S R R 2% B3 ¢ PM2.S B
BT @RI PMLOZE PM2S MR RBEFRH A3 E 0 @R
‘§ﬁ§ﬁ$’Eiﬁéﬂﬁ&%ﬁT%%gﬁaﬁﬁﬁﬁéé
0 T T R P E LAAEERLE- B BIRFEHE PN PM2.5(7 PML.0) 5 P 3p 1
FUE T i F] PM2.5(F PM1.0)31 Az def s i o5 i 4 o

B BATEAF LI EREEFA LY B0 ¢ BT PM oy b2
wE S e R B R A (T 2 DB GES R o e R T Mok (PMIO)
F A £ 52 RNA :}%4 & % (Mishra et al., 2020) -

Ao AR BPR e PMIO ik B (40 g/m’) ¥ L F Bl ¢ pEE AR
WhHE N2 ZHAPMIORR TR P RSRS (RS HRR7 2R G
s b pmd (PRRSV) el hs Baa@L 3 &l b (27 400 -

%W‘ﬂﬁéﬁ%%%w’ﬁkﬁﬁiﬁﬁﬁ%ﬁﬁwiéﬂﬁé%*ﬁ’w
4o: % 7 (Chloroform) ~ = % ¥ *= (Trichloromethane) ~ = # ¥ *=z(Dichloromethane)
POERFFRBRDTL > AZFARFTALE SR ERB RN D
%+ R F|(Enyoh et al., 2020 ; 7 rcfath %% 4 4 2 (L H 4 F 5 » 2021)

Mok AL TR VOCS R EF > LR DKRIREIZFELP
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