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Ammonia Emission Characteristics of the Naturally
Ventilated Growing-finishing Pig Building in Winter
Lee, S. H., Cho, H. K*, Kim, K .\W,, Lee, |. B.**, Choi, K. J., Oh, K. Y., Yu, B. K.

National Institute of Agricultural Engineering, RDA,
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Summary

The study was carried out to develop the real time measuring technique of ammonia and
carbon dioxide concentration emitted from growing-finishing pig house in winter and estimate
ammonia emission rate emitted from the pig house. As the study was carried out, environmental
management technique for the pig house and odor abatement skill could be properly developed to
reduce the residence’s annoyance. The room temperature of the growing-finishing pig house was
10C higher than outdoor air temperature in spite of additional heating, because of heat emitted
from body temperature of the pigs. The daily variation pattern of room temperature in the pig
house shows the similar tendency with outdoor air temperature. The daily mean ventilation rate
per head was 16 m’/h and ranged from 12m’h to 22.4 m*h. The difference of day and night for
ventilation rate was about 2 times. The ammonia emission rate was 208+28 mg/h - pig per daily
basics calculated with ventilation rate and ammonia concentration.
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Fig. 1. Side view and plane view of the growing-finishing pig house for odor gas
measurement.

Table 1. Specification of measurement systems

Items Measuring device
Temperature and Relative humidity TR-72S (T and D Corporation, Japan)
Temperature TMC6-HA (Onset Computer Corporation, Bourne)
NH; PACTI Single gas monitor (Drager, Germany)
H.S PACII Single gas monitor (Drager, Germany)
CO: GMT222 (Vaisala, Germany)
Data recorder HOBO HS8 4 channel external (Onset Computer

Corporation, Bourne)

Airflow meter PA-20 (Korea Flowmeter, Ind. Co. Ltd.)
Air sampling pump N820.3 FT18, Germany

W3e) eE P FE: A 24RPol  9mUcstr SEE PAC I Single gas
A 2L dgdor AL & - 45 AAE monitor(Drager, Germany)E A} &3t =A 3
TR-728(T and D Corporation, Japan)®} TMC6-  HtH(Xin 5, 202). ¢ 2 YolrslAa SN E
HA(Onset Computer Corporation, Bourne)o|t}. &AA 9] QA& Zo]7] 93l ALE A4
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Fig. 2. Configuration of the measurement
setup for environmental monitoring
of the growing-finishing pigs pen.

4. N7t ¥ =L o Y BN

%4 - w S EAA BASE FEUL B

— 106 —



oJddE T AAEH &4

cH & E

Abel 5d7) gEol A

S AFgEr] A AFAIZ= 20033 FebA 9 F(mL/s-kg), COx : EAFNFS] o]
7€ 14%H 2004 1€7bA FPsidt. £ s gA FE(ppm), COx% : &7 o]4td e
e 9% dolde AFE 294 FHH & FE(ppm)olth
o 2 AT B4 dolEe ALH
2% 197K2003. 12. 21. 00:00~24:00)2] Z3 9 pEk
Aol dEU ol HAFE EALZREH o
7o uEd gEYotd FE Yyl A 1. 2% 4 FTHH3
o2 EAMES ARyl FE} EALY &
71&& o] &3t ol Aoz BENE dFHY a8 32 AgHEd 9rj2=g FE¥g
(Xin &, 2002). EAteA 9] dRYol BAF wlE &4 -HSEA YR §F F 2%
EAE A S -HSEY FE A F 2 FEREFE JeEd Aot oA B
u g 0kgs 7lE FAZR FARATt & & d%o] ALHoE ALY giFEY A
4 - HlSEY ZFAFT B AN07:00~18:000 FE EAF UF9 2EFHIYE Yo LG
dE 1.02, & AZH18:01~06:59) = 1142 &  AEHZ $£98 3o HANAA TF 2
A THOuwerkerk &, 1994). g o o3 EANFTY Adigxs
179 9l71¢] Jdig® ®stel #Aglol ¥lsiy
ER= VX(NH.; —NH,)x107° 00224 3 W3 2L AR 948 RAoE Jewon,
" dquid oz EALY AUEEE 60~80% H
o7]A, ER: ¢EuYol LA (mgh -pig), HAZ A& F o] HFsidn v
Vi Z4be] 8713 (m’h - pig), NHai : AR (BE9 5, 1997) AL EAle Augss
Fo] gRyol F%(ppm), NHy, : 9719 & dF o] BY ¢elM fAHo] AR
Eyo} 5 =(ppm)ojct. AdsEe HAY 4Fo] AAt g %
_ COyy, < 10° T Aoz BAHAG = P 2EE
~ C0y,—CO,, HA 64T, AU 189C, Y3 BT 124+4TC
71 A, CO%ur : HA] o8] A4rd ojak = L}E}‘;b:}- EAMR Y 2xE dr)y &
25
20 —a—Quttemp.(T)
g 15 - o XY % —a—Inside temp.(T)
g 10 2
§ 5 V} 10 2 ——OutR.H.(%)
() ©
I = - & ———Inside R.H.(%)
" 20
-10 ﬁ 0
285 IS 233335833
S8 E58c-2¢82g48

Time ofday[2003.12.21]

Fig. 3. Temperature and relative humidity variation of the
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Fig. 5. Ammonia emission rate and carbon dioxide concentration of the growing - finishing

pig building in a winter day.
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