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Evaluation of Odor Dispersion from Livestock Building through Field Experiment
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ABSTRACT

Livestock odor is comprised of mixed type of odorous compounds. Among these, ammonia (NHs) and hydrogen sulfide (H,S) are the two known major
odor causing substances. Because high odor concentration reduces productivity of livestock and causes damage to the surrounding communities,
quantitative analysis is needed to manage the odor inside and outside the livestock facilities. It is also necessary to evaluate odor dispersion according
to the distance between the receptors taking into account the influence of odor source and weather condition. Therefore, in this study, we tried to
evaluate the internal environment and odor dispersion from experimental pig house considering weather conditions. An experimental farm was
specifically selected to eliminate the interference of odors generated by adjacent farms. NH; and complex odor were quantitatively analyzed using a
gas detector and air dilution sensory method. The concentration of NH; and complex odor in pig house showed a distinct concentration difference
according to the cleaning and ventilation conditions. NH; concentration and complex odor was lower than emission standard in the pig house and at
the site boundary. The average NH; concentration (P1~P3) and the NH; concentration at the site boundary (S1) were strongly correlated with R=0.77.
While the correlation for complex odor inside and at the site boundary had R=0.52. The correlation coefficient between NH; and the complex odor

was 0.80.
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Fig. 1 Satellite photograph of experimental pig house (a), and external and internal rearing environments (b, c)
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Fig. 2 Equipment for measuring wind environment and livestock odor (a) weather station, (b) temperature and
humidity sensor, (c) multi-gas measurement device, (d) odor collector
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Fig. 3 Equipment for sensory evaluation (a) generator of clean air, (b) 5—way distributor
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Table 1 Atmospheric temperature gradient and potential temperature
gradient acoording to atmospheric stability grade (Seinfeld, 1986)

Atmospheric stability grade Atmospheric
. Pasquill grade | temperature gradient
dohn F. Seinfeld || " e oider dT/dz (‘C/100m)
1 A (-19
2 B - 1.9~- 17
C - 17~-15
4(day), 5(night) D (neutral) - 15~-05
6 E - 0.5~ 15
7 F y 15
L, YmLjot Y ¥ =Eety Hswt
2018 5€114EE 20184 9¥ 6474 & 52} AA
NH, % Bt 575515 u} EA] Y, 9 2 AA
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Fig. 4 Sampling location of NH; around experimental pig house (a) sampling location of NH; (May, 11, 2018),
(b) sampling location of NH; and complex odor (after Aug, 8, 2018)

Table 2 NHz concentration (ppm) inside and outside the pig house

Time Atmospherlc Wind sp_(1—:led External a|ro P P2 P3 S1* go** | garHx | garerk
stability (m-s™) |temperature (°C)
May. 11th Stable
14:21~14:41 (1s1) F) 2.4 23.9 20.7 9.7 6.0 1.1 0.1 0.0 0.0
Aug. 8th Stable
06:24~06:53 (1st) F) (05 26.3 3.1 1.3 0.4 0.0 0.0 0.4
Aug. 8th Stable
13:50~14:43 (2nd) F) (05 33.5 57 3.5 0.5 0.0 0.0 0.0
Sep. 6th Stable
06:00~06:40 (1st) (F) (05 15.7 54 1.6 0.9 0.0 0.0 0.1 0.0
Sep. 6th Stable
11:58~12:10 (2nd) (F) (05 26.2 8.7 5.1 3.6 0.0 0.0 0.0 0.0
* tarm boundary line
** 20.0m from farm boundary line
***40.0m from farm boundary line
**** 65.0m from farm boundary line
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Wind speed (m s)
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R R U R UV R LR

Time (hh:mm)
(b)
14:21 and 14:41 around pig house (May, 11, 2018)
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ppm, 2.56 ppme LEFHOH, P29} P30} W] wsto] AR Ui
i AE7E A o2 PlofA= AiA O R 2 N 5=
b 24Eiict 89 89 ARAHT RSP 98 6 1%
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Table 3 Odor concentration (OU) inside and outside the pig house
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Fig. 6 Manure condition under pit in the pig house 1
(September, 6, 2018)

Time Atmospheric | Wind sp_eed External air P P2 P3 St go** g3** SaF*E*
stability (m-s™ temperature (°C)
023396 ?1‘:0 St(aFk;'e (05 26.3 448 | 55 | 208 | 46 | 2.1 14 3.0
12;8'(2::1) Stf:;'e (05 335 118 | 55 | 55 | 21 | 10 1.4 3.1
02?56 ?::t) St(a:;'e (05 157 310.7| 448 | 300 | 1.7 | 3.1 21 14
128:38' (gtnhd) St(aFk;'e (05 26.2 44811000 | 646 | 67 | 25 14 12

* farm boundary line
** 50.0m from farm boundary line
***.90.0m from farm boundary line
**¥% 140.0m from farm boundary line
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Fig. 7 Correlation analysis between complex odor and NH; concentration
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