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Research Trend of Automation for Livestock Production and
Odor Reducing Technique in Livestock Houses

0| g#
AF
S. H. Lee

1. M =

Se] ANE 7 Pl wet SRavE B4
Z7beha givk olsh 9 By, FE, A AST
=7} g3 glek Aele] SRS A A%
U A P SISl £FE FE) A
gsistel diFre sldsh AERAE FReA A
Bsim ek olo] weh AR ToeIA Be B9
ol AgH T ook AFE ¥ DAGAE 7}
F44r0] 79 27 FIAE Gl Agich 22
AR AaelA B AHEE A19HA B
dgo] 2A Jerich AEAge Azl Baw
559 232 98 AeA 5] A%
A ¥nel B4 AT 4 gE dolth AEAbgel
A st Pt A4 Aelsil sgAae] o
$ 9 AEE A% F Fud asel FT4
e A% AN E Rz AAged AeulaS
AgetA golE Aol sEmnE AT wst
dlzsled AsiHA ke eslel AQe FAE 5
& ABHRE FAY 4+ gk olgA PR =
B osoke AgehA g AN B A8
Agolet shod ula FAAe | RelA FFR,
e} e AR Aadld dtEe 2w
A A} F7) AR, £} A9 Sl
A AR JlEERg sl RARRD dFro
A& M A9 BAZL 94 g el 2
2 FEPE 24T B4 €A Ak
AN, Fakell 7 B BAP} B o
3ol F2b57) 248 $uE BUT A7 @

Sy 42 Aol B oleigel giek we
A e $7F F20E7) 52 7Yl $elA
A E B LEANST 9 A4
o wEAE AR HE 5
) el o) S FAA7IE 2l0]
o ek

g T e g 7
of HE §7E Feisgkth B FHo| 3
2 19703l B4 whEEE Gyl 3
Had, WA o] 39 RAREA A WAL
op1skA shskeh T AL el o] wel
wsict.

Zael BASkE 33, WA Se 59 AgEe)

AAE AFsle] e ko] PAST vk AL,
9, 92 SeME oldd UL Fol7) $lste]

2 ERE SRe ¥R FARA
o gANAE 22 Ae Vuskm ik olel =
A%, 49 9 FAAAFANE FATYE
Hx o, WA 52 ARSI Fol7) slsh B
A7E ST otk FAA Al WA R
FAzE Ecl fald, d® ol ek o) 7}
2ol ot FE BAs] AR 7 Aoz
QAT giek webd chiRs A7HA} ey
ofs} BAste] oA Gtk F HAA o)A
srol W4T E7, FAelA BAsE e}
o BARA, ZAUES) FEicl BAAL F9 5
e A7 A 2ol o) Fei A gk

QAR F7llAE SfEuielt Al Eslye
ST 40E FPeted AFelA) FEHE A

* riAgAT e eI AR}

—469—



571 A2 A

2slo] 57 gout x
Wss) ABAEew A mEes GEdept ¥
A=) o3 P grEviekt o}Rd A gle]
FAS ¥ EHT ek olgA wlEE o}
S o sl el A2 FAA e o)Feln
o2 <ls) wele] WAl

oleiet HAzRE WEHE uilel B9 gl
Az Qs waels gE Folz, AR BAN
Y 2408 3] e SAzREe ok, wx
& sl o) askd. e FE P % 3
39 Bake dyE QA Al S A
Aehe) B olToi7) hge) BAe e
7o) vl ojdeh. 2RA ko ® ASA FALA
& AT e wge] HIE BAARYH o)

£ $o7IAT APISA gor ok Bk

o] ARE olHE TAME s 9T s12E
nl2isly xS AL 93l EakAAbE HR=l
SR, e A, A5 AeRel A
b ATE ST AFEY SE A HAD Aol

nr}‘u

oﬂ‘-ﬂJ_‘

2. SAE

o

Ao @ At Uy
7t EA

og}ele] oFEAIALS Fg 3t EAolx WAl S
A S 28 S ARARAA o742 3
o o) ABARAAE ZE FolA AEoz A
4] A7 $7AR + glol FE AR Ash
71 Aqle] 3 ek v|3e] RS AREA
Mz ARsseld o)FaiA & WAe e ¥
ANHE A7|E P2 T 7)o olFAA FA, HF
ATxAo T A7E Bue} AR of AaRE
wEoeRy AEolA AolH: AL Adel 2
GE 5 gle) siF A wd
7 RS A, £4, N8 TS AEAee
3}7] "ol 44 7|eS £8% 4 Yo} 2z <k =
A= EAS £n% 21"’43}7] ]
(Lagoon)®} 78 A7} glch =& 7 kEgrke
DA Ak ol HAX, Az @ FARA A
BE A3dech olFA =4 w7k HA9] Eslel
AAL 2A 4 Ag/\}/u AS. o Alekmelnt
AFoz 3 = Fojrh AR diy-Ee] Aol
st gl %%—‘—7} R HE 28t R

Ry 32
e
fr
2 o
u
ol

T

A28 As5F 20033 104

Exhaust fan
// &]

Pid [
id pen i

Working aisle ||

O I
Feed| hopper j [1

TT
Fig. 1 A plane figure of growing or fattening
pig house.
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Fig. 2 Windowless swine house for delivery.

Fig. 3 Inside photo of growing and finishing
pig house.
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Fig. 5 A side figure of high rise laying hen
house.
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tray.
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Fig. 11 Using of gas heater in broiler house.
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Emission gases of livestock house lTrl;:f(S;:rlnd)
Hydrogen Sulphide, H.S 10
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Nitrogen Dioxide, NO, 3
Nitric Oxide, NO 25
Oxides of Nitrogen, NOx 3
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Table 2 Concentrations of dust in broiler and laying hen houses

Category of poultry Housing system Dust concentration{mg/m’) Reference
Management Inhalable Resparable

Broilers Floor, litter 82-9 14-19 Ellen et al., 1999

Broilers Floor day 7.18 Takai et al.,, 1999¢
night 7.06

Laying hens Perchery day 7.33 Takai et al.,, 1999¢
night 2.82

Laying hens Cage day 1.51 Takai et al., 1999¢
night 0.86

All poultry categories(mean) 222-458 | 0.19-0.64 | Takai et al, 1999

All poultry categories 0.02 - 81.33 | 0.01-7.73 | Donham and Cumro, 1999

Broilers Floor, litter 1.8 -6.5 Drost et al.,, 1990

Turkeys Floor, litter 6 Hinz et al, 1999

Laying hens Aviaries 24-12 Wachenfelt, 1999

Laying hens Aviary 7.6 Wachenfelt, 1999

* All the references are in the congress proceedings of the International Symposium on “Dust Control in Animal

Production Facilities”.
Day : 6:00~ 18:00, Night : 18:00~ 6:00
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Table 3 Components of dust generated in laying hen or broiler houses

Dust source DM(g/kg) Ash(g/kg) N(g/kg) P(g/kg) K(g/ke) Clg/kg) Na(g/kg)
Airborne dust 911.044) | 97.4(16.1) | 169.023) | 644(029) | 403(1.4) | 4.19(0.14) | 3.23(0.34)
Settled dust 914 (3.1) | 94.8( 1.9) | 130.024) | 6.66(0.13) | 293(03) | 3.46(032) | 2.57(0.07)
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Table 4 Ammonia emission of swine houses

NH; emission
Fattening pig housing system (kg per animal

place per year)
Traditional —fully slatted 3.0
Traditional -50% slatted floor 2.3-2.7
Traditional -various slatted floor types 22-24
Low emission -25% slats 2.1
Optimal pen design and phase feeding 1.7-1.8
Reduced pit surface area i.6
Shatlow pits+lushing gutter system 2.0
Slurry cooling 1.9
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Table 5 Ammonia emission of the amount of
total ammoniacal nitrogen applied

NH; emission in 8% of
L the amount of total
Slurry application technique . .
ammoniacal nitrogen
applied
Grassland
- Broadcast spreading 27-100
- Trailing shoe 9- 50
- Sod injection 2- 25
Arable land
- Broadcast spreading 20-100
- Direct incorporation 1- 49
- Injection 0- 40

Mlimer

Fig. 19 General concept of manure management.
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Fig. 21 General concept of bio-gas using from livestock manure.
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