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Measuring the Environment of Pig Houses
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Table 1 Specifications of the measurement system components.

Item Model/Maker Specifications
Temp,/Humidity | HMW60Y/Vaisala(Finland) | femperature  -5-551
CO2 GMW?22/Vaisala(Finland) 0~5000ppm, *20ppm
NH; TS-3000TX/Hwasung(Korea) | 0~150ppm, *3%FS
H.S TS-3000TX/Hwasung(Korea) | 0~30ppm, =3%FS
Data Logger HSDL-085/Hans(Korea) 8 Channel

Dust Digital 3411/Kanomix(Japan) | 0~9999cpm, *10%FS
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Fig. 1 Schematic diagram of the Fig.2 Internal view of the measurement
measurement system. system.
. . U f4YnT~VA~J Power Suomy}<’--* AL PRV
' ‘ b
B
1?1 1? ““ j e }, E{HL& Hfj_} Transmitier
| - ?
| |
i : ."\ [ (
T { ! -
Satenowd - - T
T e e Vent
T Le Lot tor Tl eries ey
Fig. 3 Schematic diagram of the automatic air and gas suction system.
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Fig. 6 Daily changes of the environment of Fig. 7 Daily changes of the environment
the slurry pig-housing. of the scraper plg housing.
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Table 2 Ammonia concentration with position and height in slurry pig-housing.

. . Date
| Position | Height ™oy~ T 39 T3 13 315 |
Ocm 34.2 ppm 19.7 ppm 30.7 ppm 36.1 ppm
Inlet 40cm 21.2 23.3 315 29.1
| 140cm 23.6 309 39.1 36.9
Ocm 23.0 27.4 35.3 199
Middle @ 40cm 22.8 33.1 36.3 35.2
| 140em | 260 37.2 39.9 356
Ocm 9.0 34.2 25.6 75
Outlet 40cm 22.8 33.7 324 12.1
140cm 24.0 35.3 34.9 27.6
Table 3 Ammonia concentration with position and height for slurry pig-housing.
. Date
Factors | Treatments 2001 3. 7 30 313 315
Inlet 26.3a 24.6b 33.7b 34.0a
Position |- Middle 23.9a 32.5a 37.1a 30.2a
L Outlet 18.5a 34.4a 30.9¢ 14.0b
Ocm 22.0a 27.0b 30.5¢ 21.1b
Height 40cm 22.2a 30.0b 33.4b 25.4ab
| 150cm 24.5a 34.4a 37.9a 31.6a

Average [ollowed by the same letter are not significantly different at 95%
confidence level using Duncan’'s Multiple Range Test

Table 4 Ammonia concentration with position and height in scraper pig-housing.

Position | Height 7~ ey Datel I AT,
2001. 3. 27 3.29 4. 9 4. 11 4. 20
Ocm 29.1ppm 25.0ppm 14.3ppm 16.2ppm 11.1ppm
Inlet 40cm 32.0 22.9 145 12.3 12.1
140cm | 280 24.9 23 17.0 130 |
Ocm 21.1 26.1 195 105 12.7
Middle 40cm 20.0 16.8 157 9.8 105
| _ .} 140em_| 179 151 201 | 185 | 189
Ocm 15.8 16.6 134 7.2 75
Outlet 40cm 15.1 129 145 7.6 98
140cm 20.0 16.1 27.3 10.3 14.2
O Edex
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Table 5 Ammonia concentration with position and height for scraper pig-housing.

Date
| Factors | Treatments 75017357 7329 | 4.9 a1l | 420 |
Tnlet 2972 24.3a 17.1a 1522 12.1ab
Position | Middle 19.7b 19.4b 188a 11.3b 14.0a
Outlet 17.0b 15.2¢ 184a 8.4c 105b
Ocm 22.0a 22.6a 15.7b 11.3b 10.5b
Height |  40cn 24a | 176b 14.9b 9.9¢ 10.8b
150cm 22.0a 18.7b 23.6a 13.6a 15.4a

Average followed by the same letter are not significantly different at 95%
confidence level using Duncan’s Multiple Range Test

Table 6 Dust concentration of position and height for slurry and scraper
pig-housing.

 Factors | Slrry » B Scraper ]
Posmon Helg,ht it | 3. 7,,” 3 9 1313 (3.15]3. 2713, 29149 141114 2
Ocm 22 17 34 26 17 24 24 33 20
Inlet 40cm 22 19 35 32 20 25 18 32 17
140cm 23 | 23 31 31 23 26 20 42 19

Ocm 25 22 40 32 25 35 20 30 32
Middle 40cm 26 29 34 36 22 29 21 29 20
140cm 26 30 32 33 29 30 26 35 21
Ocm 19 23 31 21 26 24 19 28 21
Outlet 40cm 25 29 32 22 22 34 18 27 20
140cm 28 31 34 28 29 31 20 28 22

Zuol #H3tsa G NS ALH - HAR S
of dajste] AlgetAt.
Yol 7tas ke eig EAR ﬂT 21~ 39ppm°i uHT =58 JIA2¥EE YEHY
3, G2 EUFE dolrir Rolx ZA "R okt :LEM A s EAllAE A H
04:00~07:004 3ol 29ppm7t A EA ek RA|F, B FolFE 08:0001F F273 Hoxx,
10:00~18:00°l += 10ppm ©]3+8 viebWlo.
3 25 £y A2 B okt HA AMS HAREQD 17TCTo)3lolAU L, 11 ojf)e A
Do = 18~21TCE 1Y 25__2}-- CTHAEZ Hx7r FAeh v 2385 =xle] 258
ofZtel 20~22°C, F7tol]l 24~28C & Folzt £xx7t £2la) EAM w8 2A e

=

=279~



4) 55 98 EA7F 55~61%RHEAM 228y =AY 30~55%RH Bo} A vhek
wurh &gl =xls Fokt Ayl 5~6%o B3g ubdo)|, 23y EAAME 12:00~
14:0090 30~32%RHZ 74 bz, A9 6:00~7:000 55%RHZ 7} =4 vefy FEofpzt
o] Hxp7F Wl A e

5) tirled-d A ER(A =Rl o &)
FdolY EUT F =AY 9
ohe AbgE RS YA
37.1ppm=E 23 @ 3 =AY 84~ 297ppm EE} g4 = |

6) 2T =4S A, E=AMe] #A # Eolo 11}7} et X s &, 17~
42cpmZ YER T}

48 drYol vEL TAY F A £49)
A egkeh. e EAb upetr
© &98 EAlAM 140~

=
A 2 ¥

5. 3a8d

) th7led a3y, 1999, 87 %A 99-93%

2) ol 9] 691, 1996, HHE Erh 2EAle #V|AAY AW HuAF, FAVIEA
T2 AMYATFRIA pp. 643-651

3) deF, A4, FAE, oA, 1998, S FEo gigt Al H7b Forr Febd

2ot Al viAe g, AAEEE 4(1) 1 9-20

4) Jacohon, L. D., K. A. Janni, and V. J. Johnson. 1996. Toxic gas and dust
concentrations inside Minnesota pig facilities. In Conf. Proc. Intn'l. Conference on air
Pollution from Agriculrural Operation, 7-9 February 1996, Westin Crown Center,
Kansas City, Missouri. Ames, Iowa: Midwest Plan Service.

5) O'neill, D. H.,, and V. R. Phillips. 1992. A review of the control of odor nuisance
from livestock buildings. 3. Properties of the odorous substances which have been
identified in livestock wastes or in the air around them. J. Agric. Engng. Res. 53(1):
23-50

6) Pomeroy, R. D. 1976. The problem of hydrogen sulfide in sewers. London. England:
Clay Pipe Debelopment Assoc. Ltd

7) Schiffman, S. S., J. J. Classen, B. G. Kermani, and H. T. Nagle. 1996. Application of
an electronic nose to differentiate odors from exhaust fans and lagoons. In Conf.
Pro. Intn'l. Conf. on Air Pollution from Agricultural Operation, 7-9 February 1996,
Westin Crown Center, Kansas City, Missouri. Ames, lIowa: Midwest Plan Service.

8) Tchobanolous, G. and F. L. Burton. 1991. 3rd Ed. Wastewater Engineering,
Treatment, Disposal and Reuse. McGraw-Hill Series in Water Resources and
Environmental Engineering. New York, N. K.: Metcalf & Eddy, Inc.

9) Zhang, R., P. N. Dugba, N. Rashid, and D. S. Bundy. 1996. Surface aeration of
anaerobic lagoons for odor control of swine manure. In Conf. Pro. Intn’l. Conf. on
Air Pollution from Agricultural Operation, 7-9 February 1996, Westin Crown Center,
KansasCity,Missouri. Ames, Iowa: Midwest Plan Service.

-280-~



