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WeEHEA - 1004 B 25 H s ##2HEE - 101 £ 1 H 6 H
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B2 H Y R A K= S N 2 2 R B IR VB S5 22 RO ERAT 275 - BRI
ENRINEHIZERITAN) (RR - ZHERE - Z8(EhR) REBRAT (R RS REE) - BHIEY
BIRFEENATT ~ i ~ 1%I7 A CRE - PREER L RBER () [ 120 cm & > WHFEENFEIR
FHENE R = FR » BHIES R F4 8 B 30 43 11 8 30 43 ke F4F 13 B 30 43 & 16 B 30 43 -
GERBEUTE R R I Z SR B = R R RS A S AU R OB PRIAT 120 om pg 2 SRS > HERBL=
AR PSR 2 DU S 18 T S e & N EL A SRS KRR IR (P<<0.05) - M EEPI9R
JE DUV H IR B e R A PO AT T B R T Z BRBERE (P<0.05) - JaUms th C1pE 2 P39 IS AR
%5 99.0 OUm’ » CEBEERIREEAE - KA SE S TER B 2= RS AP GR2E -

BRgEsE « KEEAES ~ RISV &R - =HAN - R - Rk e

W %_‘

BB EEREEEHRIM - EBEREE K - BEY) - ERTIYIEEERER
o> —HEAE R EABRRENME - BORIRKSEN G « BEEYEEIE N 2 RN HEEE
BRnES ZHE RN AEESERA MR E TERE 2 /8 K2 » Donham et al.

(1989) $5H RIHTENS TAEE 5 BITHE R ~ 121% ~ SZRER - Rl ~ JHEESER - RS
WS Wi TIFE AN BRI 1500 & 7 ppm 2 &/ (CO:) AL (NH: ) EEEE T » Reynolds
et al. (1996) HEFH#IS TIEA S S BEHERRES 2.5 mg/m’ B17.5 ppm > Wathes (1998) %
RN E R Sl BRI R R AR B 3.4 mg/m’ B2 20 ppm o (RIEZERITAIAHIEM (FTBBER
BREE > 2007) ANEBEYUSERERTIYIREIRE - BSOS B85 3 K 50 & 30 OUm’ >
BEHOG AR EFREIRE S <1 pom - ERGFELNERE - HERAHIREENAFHE L — &
HIRABIEENE] » NEYUG BT TR Rkl - HipE P - KrEZeiss - E2iEs

() TTBEEET B g RBPTHFEREE 1725 55 -
Q) 1TBIRE T B g R PTaEd -

(3) BT EARE Y E R T A -
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LEARES > RS RAENE R SR EENRE -

FEENEEY ERTIYTEAREAT - &7 - Z840HK - b - Mi53wWr (B4R
M) REHTEW)%E (Heber ef al, 1988; Maghirang and Puma, 1996; Seedorf, 2004; O Neill and Phillips,
1992) - @R ESERN AR SRR ENEEENBE (Hartung and Phillips, 1994) - HF R FE BFEF R Th
PRI ~ PRZ ~ BFIAOHLE R E h 2 SFEHR ZBE 1 #E4 (Mobley and Hausinger, 1989) © F&& A HaS
T TSR 2 ARy A Ry ¥ i e - 2 (W E SRR AE Y08 )~ 6 R B A5 > H Blanes-Vidal
et al (2009) FEEFZER T B SIS LA YRR R AR - BMYEERI X T EDR - 8738(FH - KFE
EREEAHEIMEZERY - FEESHEAR - BRI TN EEE R TIYER Y REFES
TURE - IRBORY - FHERER - U - A0 - AR RS - EERE AT ER pH - 54
ERE EEE « R EH E AR (Costa ef al, 2009; Aarnink ef a/, 1997; Groot Koerkamp, 1994;
Takai er al,, 1998; Lachance er al, 2005; Lim ef al, 2004 ) - 585 (1997) FHEBRANFIGHE TR REE{ER
5 ppm > ZEABBRANS S 600 - 894 ppm [ - BISMATTERFESHOR Z BRREEREEA > /172 0.8
—24.7 ppm [ (Kim er al, 2008; Blunden ef al,, 2008; Predicala er aZ, 2001; Groot Koerkamp et al, 1998 )« —
SR THS AR ISR 7 AEEE /A 0.15 - 2.19 mg/m’ (5855 1997 » Aarnink, 1997; Takai ef al, 1998;
Costa et al,, 2009) > AFE ~ (RE SHURZ BRT5HAYIEE R 7- 765 OUm’ (Miller ef al, 2004; Lim et al.,
2001; Zhu et al, 2000) > O 'Neill and Phillips (1992) f5HFEHEMY) K FE S PIERE A EE 150 AR -

KEAFEREEARRIER - BEEEERARERANE - AR B RiEKEFE SN ZE R0
B BEARER REGH O 2 22 5 YNRE  FELEE K FE S22 RIS E bR TT5 DR RIRIE 55, -
RABFRER IR > Bk s 2 5 -

MRS A

L alBagd e KRR

KEEEERSE S £ 262 m 58 m FAEWALMAE 6 - 5 120 - SMEE 83 m’» K]
MR TR - 58 W 224850 5 v] B B T B fiIBARE  PRIE SR A 2 FRIR Tri-Bar BV FESFiARE:
JEOIRPR T - FLAPEm] o G R ER T REE PER A4 - AKEEEEASE (SeUKERR R B
Z80) ~ BIREAVKERSR - BEERETRES -

FE EROR EE T R Ss B e S AR - B EPURETI S e R EER (Ot EX
SRR 23 CHF AR NVERE (25% ) DAMER SRS 22 R0 - IREE A BEARRR K - EPRE
= 20 CHRFRIBE /KRS M KR EPPRREEE] 30°C LA ERF RIS AEEE (100% ) i - DL
WA NZERIUE - = PRSI 95 % RIIRH PA 7K B K6 22 10 DA A e B A

JIRELE VLY g -

BURFE S IR FESIVKERIE - FEENAT - 1~ BEFEEINERE DR ENZE R 54Y) - @RK=
FRELNE > SR ER Y RIERE-E AT ~ B~ 2 FEERHE AR (3th) T 120 cm SEEAE 5 CO: ~ JRE -
R KRR BIAERE 2 AT ~ o~ 1RBEPRTE 120 om 7S KBRS H I BE BRAE © MY RERRAEBE S HIAE Bt &
PIAT ~ o~ PREEPRIAT 120 cm &1 ~ /KERNREURS IR © SRS IR B Ryl IR - S5 a
FE R UM R = R R MR B Ry A7 Q B 30 4328 11 BF 30 43 B T AF 13 B 30 43 % 16 B 30 43
PARAER By 1 /NES 1 2R - BREEHAR 2 AFEA R TEBAERAE 70 TE/E A > BSEE Y 45 - 120 ke 2 »
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Fig. 1. Location of the sampling spot of the air pollutants.
1L BESERF EM R ST 5 23 i ok
Q) SRURE Y S AEEEURE~E ST (Lutron Electronic Enterprise Co. LTD., Taiwan ) » HI & 28 FHEl

Ry 10% — 95% > FEATIE 0.1% » ABHERE Ry £ 3% 5 JRFEEMEE S 0 - 50C - ML 0.1°C - FERERE

 £0.87C -

(i) S HI DA G =0 R ST (Lutron Electronic Enterprise Co. LTD., Taiwan ) » & H[&iE 0.2 - 20.0 m/s °

fENTIE 0.1 m/s °

(iil) fop e 2 U B4R PR BE U B2 28 ( Gast Manufacturing Co. LTD., England. ) DLE K 47 mm » FLEZ 045 um
ZIRAREREE > BRI E SRR TR E (Wang ef al, 2002)  JEARA R AT MR B

TATEM 45 C Z1HAE 24 /NRFR TR ER -
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(iv) B5R ~ = AR R s HE -

(v) Bs2DL 10 L 2~ BESEAESY (Tedlar gas sampling bag, SKC, USA) $REZ2 G » DL=85E
BRSO EHE (BRRZEAREE 7% NIEA A201.10A) -

i) ZEALhRER iR R ESHIE (Portable CO» indicator, model RI-411A » Riken Keiki Co., JAPAN) e

BT FEEN - AN ERITAAIEE R > FIFA SAS E2E#UEE (SAS Institute Inc, 1988) > #EfT
éﬁ?rﬁ*ﬁ DL—fesr =2 (General Linear Model Procedure : GLM ) #1785 5747 - A LLERE
FHT 23800 % (Duncan's New Multiple Range Test) ELEREREREEEERERITEL 2 2 2 -

S SRR

L. FEE YN T

BF (7-9 ) ERHORZ FHIEE (3.92 m/s) BESRFEER (0.77 - 2.06 ms) » HFEEN
LiFE&1%77 (2,06 m/s) @i (0.77 m/s) KAiT)T (1.02 m/s)  SPHRAERIDURRSHICEE (29.0C)
BE SN SN ZEME (274 -27.6C ) FEEPIRIE (89.5% - 90.3% ) BEE = F#E /b (78.2% ) (R
1) - BURKEEA S EAFRERD LRI EATHEE N - PR RBCRAE 14 - 1.6C > FERAY IR
BRIEIREET 129
HEFE PR DFE SR T (113 m/s) B HALEHIERS © 583 N PR AR RF(E 26.1 - 264TC >
BEENREINZ 23.5C  FEER IR (81.29% - 83.5% ) MEESREIN (69.5% ) °

T 1 REESEE NN T

Table 1. The environmental factors at the inside and outside of the pig house in hot and cool season

Season Sampling spot Temperature Humidity Wind velocity
T % m/s
Hot season Front (inside) 274" £1.15 89.5" *4.14 1.02° £0.20

Middle (inside) 274 £1.16 90.3* +3.82 0.77° £0.37

Rear (inside) 27.6° £1.15  90.I° £4.03 206" £ 1.11
Exhaust 29.0" £1.10 782" £3.38 3.92° +£0.75
Cool season  Front (inside) 26.1" £2.07 81.2° +9.93 1.00° +0.90

Middle (inside) 26.1° £189  8L7° £119 0.57° +0.46
Rear (inside) 264" *1.64 835 +11.9 1.13" £0.84
Exhaust 23.5° £0.71 69.5° +6.87 0.89° £0.19

Hot season: Data were measured from July to September.
Cool season: Data were measured from October to November.

abgc

™ Means in the same column with the different superscript differ significantly (P <<0.05).
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1L &N REEE OE RS RYERE

() BFREEER
I 2 FEENIMERGAYIAESE - H5EENATT ~ M - BT REBHOESE 120 cm 2
CO RSB TTEEE S AT ~ PRIREBHORE » SR =R UG EE SN &
PR At SRR K B HH IR (P<0.05) @ FEENAETYT ~ 1 ~ %7 RERE DR 2 FEE R =
FHECRE RIS 57 A1 By 0.59 ~ 0.56 ~ 1.33 K2 0.68 ppm &2 0.22 ~ 0.68 ~ 1.38 52 0.82 ppm ° F&& AT ~
i Re 1% 5 PRI 2 S S R B = R R R 43 11l A 4.04 ~ 3.80 K% 8.66 ppm 42 5,10 ~ 4.50 % 8.70 ppm °
DIFEE1% 7 S AT R (P<0.05) -

() T ELER
RREFEENAETTT ~ i~ 1277 RJEBH CESE 120 cm 2 CO IR AR T7 83 S AR 77 &
B R » SR = R IR DIFE & 1% 07 R BR O R B = A 5 & AT T & =
HIBE (P<0.05) FEEPIRTIT ~ HRE ~ 1877 RER 1R > s R B = B SRR 7 il B 0.15 ~
0.40 ~ 1.34 52 1.73 ppm £ 0.12 ~ 0.63 ~ 1.27 52 1.23 ppm (3= 2) » &= NFT ST ~ FE K& 5 IRE Z &
R = H L SR R Ay i 3.74 ~ 147 R 7.50 ppm B 3.10 ~ 1.04 K 5.98 ppm * LA& T =i HT
KeAfE (P<0.05)
BURRIEFEE NN RN ZERITIYIRE N mFER () el 120 cm &S RFEE1%TT R
= (P<0.05) BURKERFESER T 2 ERWERE

. HEFEENERIRERE T K5 YRaE - S5

HFE NN BRI T R ZE RO YR SRR ~ B |~ TN B B TR T
SRR 3 KR 4 o HFR 3 BURENEZE B L OB R B BRI N AERER  JRER RS A
TRIFE (P<0.05) » B\FERKESE 120 cm 2 CO» ~ SRS =HFEEEE » F « NP2
fEA S FEIRE Z BRVRE B~ TGRSR - = AR DTS N TR (R4) -5
TR 120 cm 7 CO IR RRE LA BRSSP REEE (P<0.05)  =ZFEMRE - TF
R G AR 5 FRIRAI Y BRI b~ TR fER M= FARRY L TREESI TR
Ef -

KREBEVEFFEE N COERE S 610 ppm 2 735 ppm 2 FEHEATRSE (1997) SHE&ERIK
HFE&5 2 CORES A 600 ppm B2 894 ppm 2 FEIRE6 » (HEREI S M5 £5{8 > 40 Predicala e a/.(2001 )
1 B SR8 ER A 8 TR 2 IS COLBRE S Al By 1106 (378 - 2095) ppm Al 1417 (550 - 2225) ppm °
Pederson ef al. (1998) FHEILEXBEIF AL EFE53ETH COJEE/HL 455 - 2355 ppm * P45 5y 1400 ppm © 2
FESR VRSN RANER () T 120 om BB KR SRS REES (1997) 54585
RN ESRARTY 5 ppm K Blunden eral. (2008) F&352 5 ~ FKFE 2 RSRIEE 9% 2.0 ppm (0.48 - 5.41
ppm) ~ 3.51 ppm (2.68 - 6.26 ppm ) Z &EFAFEL - §% Kim er al. (2008) Wi5554E R R I~ B 7.5 (0.8 -
21.4) ppm ~ Predicala er al. (2001 ) 1EH 283 B8 EAE S SR REE 9 R 6.6 (<1 -17.1) ppm
119 (5.2-24.7) ppm K Groot Koerkamp ef al. (1998) FratdbERMNIEFE S R FEEE 15 5 14.8 ppm

(12.1- 182 ppm) Al » AeAERE AR A E NG R IMATT (K > TTREEIREURE - BEE KR
TERRIERAR - BURFREEN T 2 BURBLRE SR B TR B A SRR
BIE BT (RS RE ARG S B - SR EERTE -
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Table 2. The air pollutants concentrations at the inside and outside of the pig house in hot and cool season

Sampling height
Season  Sampling spot 120 cm 0cm
Cco. NH: (CHs)::N NH: (CHs)::N
ppm

Front (inside) 525°£36.6 0591091 0.22°£0.39 4.04°+2.70 5.10" £ 1.06
Hot Middle (inside) 605" £35.6  0.56"£0.56  0.68" £ 0.46 3.80" £ 2.60 450"+ 1.93
Scason  Rear (inside) 200677 133 +1.08 1.38'+0.82 8.66" £3.63 8.70" £2.20

Exhaust 622°£54.8 0.68°+029 0.82°%0.49 — -

Front (inside) 613"+ 148  0.15°£0.33 0.12°£0.21 3.74" £3.34 3.10" £ 2.60
Cool Middle (inside) 678°+185 040" £0.48 0.63° £0.68 147 +£1.37 1.04° 1145
Scason  Rear (inside) 7381242 134°11.69 127°%133 7.50' £4.28 5.98 £ 4.49
Exhaust 600°+729 1.73*£1.72 123 %113 — —
'CO»: Carbon dioxide; NHs: Ammonia; (NHs)sN: Trimethylamine.
Hot and season same as Table 1.

“*¢ The same as Table 1.
—: No sampling.

3. FEE M SN T

Table 3. The environmental factors at the inside and outside of the pig house at day times in hot and cool season

Season Sampling spot Temperature Humidity Wind velocity
T % m/s
Morning” 27.1°+£1.17 91.3*+ 471 1.52°+1.23
Hot season . . X .
___________________ Afternoon 284097 849148 2051143
Morning” 251"+ 1.63 85.2°+£9.50 0.69° £ 0.88

Cool season . , \ \
Afternoon’ 27.0° £ 1.66 77.5 £11.8 1.12°+0.49

*The same as Table 1.
"The sampling time was 8:30 to 11:30 for morning sampling and 13:30 to 16:30 for afternoon sampling.
“* The same as Table 1.
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Table 4. The air pollutants concentrations at the inside and outside of the pig house at day times in hot and cool

season
Sampli Sampling height
Season ) a:tlp ne 120cm 0cm
P o’ NH, (CH)N NH. (CH)N
ppm

Hot scason Morning.”  610£77.9 0.76£0.99  0.70 £0.70 577 £4.53 6.71' £3.23
Afternoon”  624180.1 0.87£0.76  0.84 £0.74 5.30 £2.90 552"+ 1.69

Cool Morning.” 735" £271 LI1£1.73  0.9210.64 4121438 4831482
season Afternoon’  622°£88.8 045054  0.61 +1.39 4341387 2.50" £ 2.46
“The same as Table 1.
*. The same as Table 3.

“* The same as Table 1.

IV, FE& BB S5

PFES NGNS 70 & FEERE AT 110 - 125 ke » FESINERH R » BL10 L 2 Rlsts
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Miller etal. (2004 ) itk B A 5% -2 R HH 16 2 S5 5 525 OU/Mm’ » Lim eral. (2001) 5Pk
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JRURR HH i SRR 5 A Ry 765 OUMm' > T A s 5 e i 2 4 SR B M 7 o (R - BT BE
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Fig. 2. The odor concentration in exhausted gas from pig house.
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BEOKEEIN ~ Fol - B~ 1R R ERS H CiE S 2 K EE R P9 5371y 0.183 > 0.047 - 0.132~ 0.146
50.234 mg/m’ (% 5) - DUBRH DR B S & N AT SELT/KRE (P<0.05)  H KRR MNIFE SR
Jeth TR 2 BE B AEA R T B 7252 - FEEHTT R PRI D EUKBRINZ M EE R Ry (i - IR E /KB Z B 2R
B - KEEGEIRY )R i m KOR - EINZ R EE B K B IRY) R K ek i /KRR i o sk DR E & - &
KR b2 R AR E TIRE -

RS HEANRERENIMEE

Table 5. The dusts concentrations at the inside and outside of the pig house in hot and cool season

Sampling site Hot season Cool season Mean
mg/m’
Fresh air 0.183°+ 0.068 0.213"% 0.033 0.193°+ 0.059
Front (inside) 0.047°% 0.007 0.038°% 0.018 0.041°% 0.015
Middle (inside) 0.132°% 0.015 0.130°% 0.022 0.131° 0.018
Rear (inside) 0.146° £ 0.051 0.254°t 0.166 0.191"+ 0.120
Exhaust 0.234°% 0.117 0.220"% 0.106 0.230°t 0.107

“*¢The same as Table 1.

HERKERIN - F8EAT ~ - R EBEHOEEAE M ERS AR 0213 ~ 0.038 ~ 0.130 ~ 0.254
F2 0220 mg/m’ (F£5) > DIUKEESN ~ FE&1% ~ MUBH OREE SRS N R (P<0.05) @ 7KEE
SNSRI E 2 i EE SR st R o MR AR RS R E R AR RS - EE -
BRI - FEREIME - PRl B RFE SIS -

Predicala et al. (2001 ) 5 5 2R 38 EUR IR o RS <2 11503 BE R RE 43 11 By 2.19 mg/m’ AT 2.13 mg/m” >
Takai eral. (1998) ZWHZets HiFEa AN MEER 44 5 2.19 mg/m’ » Haeussermann er 2. (2008) EHIHEE
FeaN KRR I 2 S BER B 0.35 2 031 mg/m’ s TI5EEE (1997) SAEBIMEFEISIRE > 4k E
SEHEFEAHA 0.15 - 0.34 mg/m’ » AsKERGE A GGG ART ~ PR - &I7FT RS 2 W EE B bt
ZRME R FIRERFE SRR R AR TR e -

ARG 2 Fhd R BE R E 2R 55 0.108 me/m’ELIER 0.141 me/m’ B{ BE4ESREE Aarnink (1997)
WEHFEF MRS TRAATF HEARD - IRIBS TIEERRER P ESYATIRAE  HAiasT
SERE By 8 /N HES BB - 4EER 10 mg/m’ (B TZEE > 1995) » AR bnss R
KB SE S N 2 G EE NG AR P ATEAE

AGER R B REUT KRS = N 2R R BER SRS, T T EATPRE - B HATETR
JEE Ry J\ /NG H B P AR SEIBERy 10 me/m’ » &R Ay 50 ppm © ZKEREFEESMERR HH LR 54k
TSR RERE By 99.0 £ 68.7 OU/m’ > #iilE 30 - 227 OU/m’ » BEURFE &N BG5S AYIRESE(EHE X
EHRZERITAIHNER T EEI SRR ZE RIS AR | RSB R B SR R R
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LR -

SHE R

TR EESRIRER © 2007 - Z2RTAPIHNER — [EE 5 AR 22 RITANIFERUREAE - PEERE] 96 4
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Abstract

The purpose of this study was to survey the air quality inside and outside of the water pad pig house.
Data can be used for developing air pollutants control technique. Air quality, including ammonia, carbon
dioxide, trimethylamine, dust and odor concentrations of water pad pig house, were measured in hot and cool
seasons in this study. The sampling sites were at the front, middle and rear of the pig house and close to the
fan outside the house. The sampling point was 120 cm above the floor and floor surface of the house. The
results showed at the ammonia and trimathylamine concentrations of floor surface were higher than those of
120 cm above the floor both in hot and cool seasons. The ammonia and trimethylamine concentrations of
samples collected at rear of the house were significantly (P < 0.05) higher than those collected at other sites of
the house and the fan outside the house. The dust concentrations of the gas collected near the water pad
outside the house, at front, middle and rear of the house and near the fan outside the house were 0.183, 0.047,
0.132, 0.146 and 0.234 mg/m3 in hot season, and 0.213, 0.038, 0.130, 0.254, and 0.220 mg/m3 in cool season.
The average dust concentration of the fan outside the house was significantly higher than that of front, middle
of the house. The average odor concentration of exhausted gas was 99 OU/m’, which did not meet the EPA

standards. A pollution control equipment is needed for water pad pig house to improve the air quality.

Key words: Water pad pig house, Air pollutants, Ammonia, Trimethylamine, Dust, Odor.
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