- 38 - Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No.2

AR, Wb, XpbE, A HOEE XD L EMEE R s M ALY [T]. RS BB, 2025, 57 (2): 38-45.
ZHONG Z J, HONG L, LIU J Y, et al. Spatial distribution characteristics of environmental parameters in ground channel ventilated multistory pig buildings in
winter [J]. Animal Husbandry & Veterinary Medicine, 2025, 57 (2). 38-45.

MEEXNEFESETFHRERFZEEAIHAEAR

shEEDT, MR, , REFEMD, WA, B, g
(L mJ'lﬁ%Wﬂ%ﬁﬁﬁ[&n, pu)i hk?s‘ri 610066 ;
2. Wy AL E S, Pl E 610066
3. WINEBRMERGRAF, W B 610066)

WE.: grEmRs i E’JimLLH%F%%Ké%WHf“IH’J )43 A R, SR I AT B T 1, o & 2o s AL R o Ry e o

NIF)Zs [ R RIRLEE | B . KUGHLA K CO, . NHy | ByZRVREESEATAS N, AR0R A& FIAM 45 43 3 56 A 105 ANF 150 AR il &, 8550 . FEAE R4
H3 W f AN 3 B b2 SRy AR BE 43 A AR 2 PMO_3<PM0_5<PM1_0<PM2_5<PM5_0<PM10 o, L PM (IR BE K 76. 13 F1 73.75 pg/m’ ., R

AR BT ) L BEE R AN T T, R R R 25 B B (P<0.01), FEKEIT AR RAREAIEZE TR B (P>0.05), KU TEH KGE

0.1 m MR BE IRk, FEAL YR R4 43503k 0. 75 1 0. 41 m/s CO, IR U B Bl 25 153 B A8 IIT 0, N, 7637 XUTE L 1) e J3E I 25 10 1 344 o v

KT AL YR CO, M NH; (IR R M 1 982. 90 Fl 34. 76 mg/m®, 4}y vh CO, Al NH, (IR KU 1 177. 20 F18. 63 mg/m? ; AT YRA R4 &

CO, FiI NH, (185 /N BEH 0 T KB 0. 1~0. 45 m fUIXHE, 4518, *ﬂ#%mﬂ%r“%%zéﬁﬂa&%ﬁ% b XU R G RRAS S A IR X 4 A3t

B SR, AEIRE 3.6 km®/h (AR AURE IS & A ST 2E , AR ICHE N B Bd Ul LA B & N A SRR

R Ml MR, AT TR BRI A A

RESES: S815.9 XEKARERG: A MEHS: 0529-5130(2025)02-0038-08

Spatial distribution characteristics of environmental parameters in ground
channel ventilated multistory pig buildings in winter

ZHONG Zhijun"*, HONG Liang™, LIU Jinyuan'?, NI Qingsong'>, DENG Hui'*, LU Xuebin'?, LI Bin'*"
(1. Sichuan Animal Science Academy, Chengdu 610066, China;
2. Key Laboratory of Animal Breeding and Genetics of Sichuan Province, Chengdu 610066, China;
3. Sichuan Animals Group Co., Ltd., Chengdu 610066, China)

Abstract; The present study aimed to explore the spatial distribution characteristics of various environmental parameters in ground channel
ventilated multistory pig buildings in winter. The field test method was used to test the temperature, humidity, wind speed, and the concen-
trations of CO,, NH; and dust at different space points in the gestation room and the farrowing room of multistory pig buildings in winter. 105
positions in the gestation room and 150 ones in the farrowing room were tested, respectively. The results showed that the dust particle size dis-
tribution rules at the points of of different heights were PM, ; <PM, ;<PM, ,<PM, ;<PM; ,<PM,, , in the gestation room and the farrowing
room, with the biggest concentrations of PM,, , were 76. 13 and 73. 75 wg/m’, respectively. The temperature increased with the height in the
vertical direction, and the difference between different heights was very significant ( P<0.01) , and the differences between different horizon-
tal fields were not significant (P>0.05). The largest wind speed in the gestation room and the farrowing room were 0. 75 and 0. 41 m/s, re-
spectively, at the height of 0. 1 m in the fresh air aisle. The CO, concentration increased with greater height, and the NH, concentration also
increased with greater height above the fresh air aisle. The biggest concentrations of CO, and NH, in the gestation room were 1 982. 90 and
34.76 mg/m’, respectively; the highest concentrations of CO, and NH; in the farrowing room were 1 177.20 and 8. 63 mg/m’ , respectively.
The lowest concentrations of CO, and NH; in the gestation room and the farrowing room were located in the areas of 0. 1-0. 45 meter above

the fresh air aisle. To sum up, air—conditioning controlled multistory pig buildings possessed good thermal insulation in winter. The ground
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channel ventilation provided good air quality for the pig’s breathing area. The air quality of the gestation room was bad when the ventilation

was 3.6 km’/h; therefore, we recommended increasing the ventilation to improve the air quality.
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HEE 7 AIHL, IR T, 40 R B e A 3
TR, HrXGE 2. 0 m Ab iR AR R T A R
HE (P<0.01), 1.5 m bR EREF ST 0.1,
0.45 F10.75 m & (P<0.01) . HKIE 0.1 m AR
WREMT 0.75, 1.5 2.0 m At (P<0.01), i
MREETE S M EZ M 2ER AR E  HKIE 0. 1 m ZbX
BB EET 1.5 M2.0m (P<0.01), BEST
0.75 m & (P<0.05), CO,H NH, [ Hk ¥ BAKBES =

BESST RS, HXGE 1.5 A 2.0 m A B EE T
0.1 F10.45 m & (P<0.01),

R
3.1 BEAMELMZTESHNE

W s P R AR TR Bk AR A AR, 40
ANERIRE) 22 R IR | PR R S, S A
A SR R IERIIRES . RS sk
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B, A PM, s BRIE 50 Ml 6 W 4 e & AR R
SERN . ARYE GB/T 17824.3—2008 ( BRI 5% 37 R 55
SRBRAE Y W, LEUR & Fo & 2 i
W BSR AT 1.5 F1 1.2 mg/m®” , ABFSE P
By 143U AN ] g A 22 () R B 38 Rl i HL e (IR
FEARRLAE (B, WFoT 45 RS B i PV, .
PM, . PM,,. PM,, ¥& J& 53 4l o 82.78, 60.64,
30. 67, 10.23 pe/m’ IBFFELE SRAH Y, A WFsE £,
KA NP E R e 2 S P Y RO B | BT
RN E A PEIGE AR A E RN R 10 wm DL AGHKS
AT PP AE SN, 5~ 10 wm A2 ATk BH 34 78
MEIGE FISZ A, 5 wm LUR BB 2R AT 3E A 40 25
B, NF 1 pm AR AT R ARG ARG YR A
Sy I E I S AN R EE T, AR R A R vk
FEX R PM, ,<PM,, s <PM, ,<PM, ;<PM, ,<PM, ,. M
[F]— AR B A AEA R S BE R A0 A R, AR R H2R
WP B EELH PIAE 0.75 A1 1.5 m &b, ZriaHch
W e FELIAE LS 2.0 m 4L, 1 1.5 m &4
(1) 1 B I N RPI i 3, R B s U 3 TAE N A
B 2 171 B DAY A 2 SoF P R S e PR
3.2 BENREERNEMNZESHNE

25 ek RV G B R L R L3 8 4 N BRI
FERbR, EEMIIY RN EERE " BN
TR ANIE B2 S M BERE (0 AR R B, R iRl I AN
AP RRE GB/T 17824, 3—2008 L, 4T
e R e 1) YL T A Y BB 15~ 20 °C A 18 ~
22 CHT ARHIRGE AT R i 5 A TR B 3 R T Y
FELZ PN, 0t i R 557 o ) L 0 L 91 s
o TEPIE R, X500 s I E IR E N 23.5 °C
A, MRS I BT, b I XU 7
25 PRGN REAR G 2 15 8 N TR RE 7R R T
TR A AT O 5 R 43 W0 5 B4 3 A AR ZE AR IR R AR, oK
ST b, ANIEREAS (B R RE AR A b FETE
D51 b, TR R v R A g, ELAR TR R
TR 22 508 3 TR K Hm AR, S IE R
TP W T R AL

Ko T B 2 SR (A AR, W i e it
ICER 26 BB AT AR SE A, V3 o S A 2
MOFRBLRE S, B XU TR AR S T 80K I B Ik
FBEAET 24, S Bz Bk AN Zh B (0 By A Th et AR
GB/T 17824.3—2008 MY FLE, 4T 4k 4 F1 53 W 4 191
JEETIE L 60% ~70% "7, A6 o A iR 45 o G 9K
IREEALT 70% ~80% , (=i THFPIGEE, X 5X|3% %
ST B IE A 25 T 1 3 XU R < R T L A% S
AR AW AR AR IR FE TR 47% ~53% , IRT
EPIEIE M, X T BRI A S b (0 2 1 R T A P

HWEA G, MW MickE, WA 7EA )
HEE R ZE R T (& TERRI) , R
1B 0.1 m AbEAR, 7EHTRGE H s 7 B A KRS In 2= R,
XA e 548 B KK ZE A G il AN ]
e B ) A B 25 S /N T XU

Uy 143 U 5 e KX 43 301 R 0. 75 0. 41
m/s, PIHILAERXGE 0.1 m &b, B R AR,
W 2R R EE ;. MK AR FAREALE B XGE X
R Tk i WG, AR HE GB/T 17824. 3—2008 11 #i
FE IR RN A3 0 4 1 A 2 U 43 51 Dl 0.3 F1 0. 15
m/s ") ESRIER 8 R0 W < 3 R XU & T [ AR
FE, HH TR RGE R AR 2 B H4R200 5
B, NSRS, R i G X A A Sk 3
FESZIR /N
3.3 &M CO,# NH, /=845 %M

CO, & & ] LU 7S & & 4 rhaid KOIR B Fn s <y
TSR, CO MRS, HhA FEAAR G R BT
Bz Tt RIE CO, S Wi Zs <5 Ye 0 T SR 4R
FRlel L ARBFSEGE R BN, CO, W BETE LT YR 47 Ao U 45
Y By ) B AR B A e, BD COLVRFERES
e B RSN, EUE KB A 7] g BE AR B 22 KT
TR AR B 25, TR DR AT e I A R
T CO, T BOHT KB W B2 MR T U+ R0 o0 0 5
B XGE e NH R B2 Bt g B2 B3 hnmi kg - BAN ]
o BE ] Ve B 22 S i 3 NHL, F2 22 i J & N 2SR T
KR AW TR R ICE M R R e AT R
I TImAEAR L7, PRI NH, 7608 38 VR B LT
WE R, AR, WEIRE o4 b CO, Ml NH,
W BEE RS 0. 1~0. 45 m By XS/, 3302 b 3 3
WAL T8 NE , gl Pl PR g e 2 Uk,

MIAKET5 AN FIAREAR T, AR ) 18 2 2 B
XML CO, FI NH, 18 B 4 8 35 s F 244 JRUAIL
TR, B RV R 1982, 90 134,76 mg/m”, ##
1t T ERR R4 CO, A NH, W BERIR T 1 500 F1 25
mg/m’ (R AE"T, 0T A B0 TR DR G R 4 B B X
(3.6 km’/h) WEALE, FHOL A E KL XK Ik
SHCHAZ TR, TE53 165 005 CO, Fl NH, i 5 K
WRER 1 177.20 1 8.63 mg/m’, YK T IHESEIE
FRUEF AU 1 300 F120 mg/m™ ") | VLB 2004 B BE
BN (9.9 km'/h) WEAM, HEEHREET
BUR RAT, SN, MR IR A
B B3 IRt R P 4 28 (AR AR, TS B A& ZR I IR Fl
AUtk A Rk 8. 85 FI 8. 91 WR/h, HARIT IR
R AR B SR Y, A E
BAETERCOR 22 5%, HEMI AT RE M0 it D2 BBl & e 1 i 5
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