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Jrms o B RAEOK S Dok DL B 0K A3 R K 6 25 1 72
R 2 3 K AROTR BB, [ I K 85 T SRS PR 3 2R

WREMIK, Bl BrooksM ik Al Sk sUOK G HEANE
AR 60% AT YK o PR R e N A TR B
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JRKEIKIR 9% o DOUKEHR K — MRS 5 R
EROATGK, FEGKE LSS A B A e, i L
A R RT EUMGIR 9% 7K R ) 18] 452 7 A K 25 B A8 P X
PERITG AR IR o R I DA ES BB R 7K
(TR S AT LA IS S BT 5 /KI5 e, AR B b oK
IRPKESVOKSHIER, 2307 (R, . (LH)
AR K B S5 D) Rk A el
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Table 1 Dailywater leakage amount of different drinkers

IRKE

MK E TR A A KR

S 7K B2 TR =
%"jﬂf ok %Mﬂ: Water leakage/ Water consumption/ Water leakage/water S5
Types of pig Types of drinker (L) (LK) consumption/% Reference
# 28 Bowl drinker - - 15 (A EERE 25 C) [5]
#=X Bowl drinker 135 16.2 83 (I M R /Z 32 C)
FrifE Swing 34
. Standard Swing drinker 44 94 46 [6]
N%ﬁﬁ? i swing 2 6.8 9.4 60
ursery pig Swing drinker with blades ' '
g X Bite drinker 1.93 7.73 25
Swing 3 Swing drinker 1.42 8.07 18 7
# 20 Bowl drinker 1.13 7.46 15
Mg Bite drinker 33 8.7 38 [8]
BRI S NG .
S >
Growing pigs F.3k3\ Nipple drinker 2.14 7.14 30 [9]
F.3k3\ Nipple drinker 1.29 5.29 24 [10]
F3k3U Nipple drinker 2.06 7.44 27 [10-11]
B 755t Nioole dri J—
Fattening pigs #.3k=0 Nipple drinker / / 60 (B HAE) [12]
#=L Bowl drinker 14.27 22.89 62 [13]

1.1 tRkegA
H AT B s poK S el 7Lkl A0
Swing YoK#SM, W&l 1 B

T RN E
v W w Water supply tube
=Tk HOK

Nipple drinker
a MWERYOKE b Lk UOKE: e MoK #

d. Swing UK &%
a. Bite drinker  b. Nipple drinker ¢. Bowl drinker d. Swing drinker

B1 %A ashKksE
Fig.1 Automatic drinker for pig

TE ) 78 H A 2 RS [F] B B g R IR K b i
BEGEMIOKEE, AT KR . KRR K
DA TR B B B RE RO AR 0Bk Swing UK#S . B KB
(20~30 kg & A A8 I ) L Sk UOK 8RB 21 i
D HRIR B 7K B0, ] o] A5 LB B I R i X PR /K # 4H.
BB A ORS8RI —k 75 kg 11
B A A R s UOK SR I 2277 A4 11.8 Lid V57K &, 3K
A& RUOK ST 10.1 Lid fi5 7K & . A ok 2
TR K I R r L 5 K 38 19095 7K 77 A B~ 24 g o /b
850% /- A7, M TR K 2% b g g 2R 7 Sk SAXOK 25 e sk b
50% LA b BI/KFAVE K. H AT L s ok

FNIEAE 30~60 Ju/AEE, BYWELL. F Sk AOK SR
10 /it o Fk oK a8 SR oK S — el e T
M BRI OK B #%, (HRIX 2 FPUKSRERA IR 9K
e, H K S AR T RAER . Aok
BARIEM A B, HA2 T DU B &R R AR T
K&,
1.2 PRkSBRERN

GIE e W A E AT LSO R AR IR
A AR AT, ] DLk i R BUSROKES, AT
DIKEIR B, B IS AK BN, HERPR &I DA
BrummUSHE T 75 A A AN B HE B4 7L S 20F Swing PRk
A A A iz BN R B OF =i [mm]=150 X 44 57 &
[kg]®3)2005 cm (1 = B2 AL REAG 2D /K 117 9% & Gonyou
S A AR K B 1) 22 35 vy o A AE B /N A e B2 )
40%; Torrey Z5:22F Tavares ZEMA Ay T Wr A58 F1 4
KH ARG, PR B % 53 ) 22 25 7 25 Hi T =
10 120 cm (M T7 . ARHEHE H AR KB BOk R 80K 38
B v FE T DA IR 2K &, AR AR S bR R A FE A
o i T B X K A8 v FE 2 G NG 7 BIE AT AR . AHABIROK
fe 2 1) (R BE B 22 /0 BEAE 500 mm LL_E, fRAIEA 881 4 )
RE L2 S A RIS R /KB TROK AR 1 222 8 P S R A 2 1
AHOG, 4PEE A RBE T 10 Sk, AmRE SRR T
F2b HEAEEAT A, RARIE 8~10 kA 1 AMJUKERI,
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1.3 TRIKSBBIKRIRE

AR B B OK ZRAE K AR RS LR, IR BK &
ANFE; —MAE LT AR R R R IROKER IR Tk B 2 K
JE B3GR . Wang S5V FE R AR K 88 AP K
JEXHIR /K #5201, fE7K KA 0.10. 0.15. 0.20 MPa
B, AR A IR K & o~ 135, 25.8.
32.7 LI(Gk-d), S HKES9 16.2. 30.3. 38.3 L/(Zk-d);
Swing TOK A PR SKE 0N 3.1, 4.2, 4.7 LIGkd),
SMHKES N 5.7, 8.7, 10.3 LGk d). BLK/KE#EA,
MK IR K EBR, M Swing UK AR 27K & ik
AN, KT Swing POKESRUL, 7K R 2 RS EROK
M O J B AN T T el A O A3, TR Bl K Bt B 2 k>
AR BAE AR K 28 K RUH B 75 SR HEFE QN SR 2 P o

F2 TEIMEBHIUKSRKRIRESTKIEEE
Table 2 Recommended table for drinking water flow rate

requirements for pigs at different stages
KU B

e (Wﬁ% ko) Velocity of water S5k
Types of pig (Weight, kg) flow/(mL-min) Reference
3ucknigjigiji(1ﬂ4e) 300~400 [23]. [3]
Nurse:f;z?f;NSO) 400~700 [24]. [21]
Fatteninﬁ)?gj(%’,ONlZO) 1000~1500 [25]
/
Boadégg%VSOO) 1500~2000 a
Pregnanﬁ?w%zfo~250) 1500~1800
Lactatingﬂiztvﬁ)0~250) 2 000~3 000 [23]. [3]
2 BRI RS ERE S
i R SRR X N S A AT G

18 A M R S AR A S AT RO o 5 B A BT R BRI
5 i DX AR PR R AN AT O, mT LA o < A A S5 1
PISEI , 3 T LASE S DR 55 4t i e Pl 3 J Y 75 7K
FEANEeL, R HE S IR R A S R, T
S IHEMAT Dy, IR 2 5 PR 8 Al R (A9 B
#HIAE . BATER S, BRI D Rk
A, AU NI DI REX I A, If (et R
FEFHRMEDCHEME, AT A ALK Bl 3 S T A 5 P A58 1) e A
&, FEIC b5 1 Rl e e U AT DA 2 K e < bk
PR MEERI A TG K B A, B AR5 A B RS
PRIk, At 7RI D RE 7 X R s A R A 2 Fs,
E A S B DX AR 8 B A S AR AR X 3, R DX AN P
TR BB AETRGE AR XI5, R DOKES AR 28 ELJH 2
WA IX s R R AE MRS NS AT DO B RO SR
ANESEEAT R T 0, I HAREA G ENX 70 8], 2t
AR A B T8 R e TS ACGHE M, PR AR P BB A A
EPRGT5 G o 1 Rl A AT B I i SCRs A <R 4% Pl ) 1 IR L &
AL A 0, oA R AT DU R X R AR, e mT A
APOKARIPEARE & BEBTHR R IOK 4850 B AR T 4
B3, 10 55— S AT AR O HEE D, dn AT G K s A
HRITH

]

TL

| ™w | tw | tw |
1 1 1 1

i X Lying area EEE) 541X Moving area
HEMEX Dunging area B W4t HbAR Slatted floor
S Feeder . %ZJ](ES?rinker

— LF B R Close partition ~;-= JF /XK1 Open partition
FELy 2 24 K i Total length #SLy TAEHLBK [

W, Bl R 54 5 1% Total width Slatted floor length
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Fig.2 Pigsty functional zoning and equipment layout diagram
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TR HRAT Dy BA I T, — OO0 He SRR . R
B YOKMHRMAT Ayt LR AT (1729, SRtk i By
DX, — RBOAE A R AL BRBR A AT AL . BBl A = J i N
A 1) 47 1) 55 R 2 S i A O HRIAT D00, AR [R] A BEAZ AT
B 7 U P A AR EE 3 A AR AL P
WS, SFEIIRET XAYIE, &2 50 R AR A
[FAT Juxf ERFHEB. MM NHs AT CH, A2 XS
FERHERAT A IR KR HIAH RS, Aanink 253D Lemay
LGB R ORI B NHa 7 A2 SR A ¥ &, IX AT e
BT AR RAT s . R AR A — AN DI Re
DR R, BATA RERIH L BT, FRR AT
NG HARAT N T, AT B/ A Y 75 3

T8 E AL f VR AR, AN BB A I 5L, T
e T LA B R AR WK S R A TR BL R sk 2
) 2 ) 32 12 Bk B [X 135981, Andlersen 2R BiL7E HEH h £
75 2 BT YN S AR AT A7, i DLRRSE L2 HE i
LA i) K S A S B AR R X FR £ [X . Wiegand 451401
A1 Guo SFTIHIF FUAE IS B AL AR P AL FIEE,  HOBRE T A
VAR AR AT AT DAAE LA N B A RS
gt Rt T, KA BT R AT B LR R R e
I o TSR o A BR A 3 8 454 1l [
fulos ELED ) H AR, RIS R OBy Wk e AT HR 3] ) 52 3]
T MTLIE V& AT N HEHE X 3
2.1.1 ARk ERE

BUOK a8 LA PR SEHAR X I, B ORI 483
BRAAFHINT, HE BERE L XIS Dy HEME X . (4% A AE Sk
TN — 20 B G R X L PR A DA R O R AL R T
PRl i, 2= LARAEIARE 5T R BUE AL A A S 2
FFEERFI, HToA— BOAFEYOK G IR, Al AT
DNAE BRI R AN B ROK 253 50 B AE e S AR T
O, BRI AT AR AT R 08 1 A 9 5 T E AT R
2475 () 2 0 IR A 4 328 B8 AJOK A IR T3-441, - (E 23 ) AL/ i
DN G AT S Bk DX HEME, A ATt AE FEUT K 0 1 T HE
. Marko SFMSVA I 55 4 ROK #5315 BLAE 5 PN I 22 U BUAH
bC, KRB EAE S AN, & N SRR b HRE AT D RE
/> 30.4%. HESRAT J9idil> 32.5%, SEAAHAR IR 3
b, g AR T R SO SRR X, e N TS
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FEMIITIA] . Vermeer 5528 I 5 R ATE & N I 4 H AR [X 38 %2
Be—MNMIOKZRAE L, TR AN SE AR X BTSN I — MK
IK A YN N TS YRR, U S UK AR
TE 55 4/ 4 AR X 358 2 285 R 7K 28 T DA A P A B 3 ¥ 5
{ELAZ 0 o [R) B A 85 N iy b 22 25 OK 2%, (RUNTER & 4k
ORI, R —BASTEENYOK, RS &
WIROKAS, X — Xt 2 o HEIEIX . Andersen £
W 5% 3% B BERE 70 HE I Sk 25 R SR 2 X R il . 24
R RE A 1) 00T D BB A2 T, BRERE HE I B 1 e Ao B Sk W
) ek T, K] P ) R A T ity (14 Y 52 b A X R SEZ A Ml IX
W —BBRRE, 1T DAFE BRI CEHR I L SR 5 1/4
PREFTEIR SRR L.
2.1.2 BEBKRE®mAR

Wiegand 510112 DL 35 S 4203400 T BBl A bR X e itk
X T AR B S, A K HE v X 15 B 7 P A ) {455 Ak
K 2 TR 2 T AR X K — 2 SRk P A i
KA, W HARHARE RS ENE R, Heg R
AR LT TR HM X H . FE, 2= DLURAENR
0 PB4 T R S M A HHEE M R B R BN R, A
B R BT R A 0N P < 1 0 4 B TR A M AR AL HEE L Sk
HRR AL S B o IR R I K S B RiGsh ik, A
RETE I ALY X, S EHRI X b R EEL NS
B0 RASRETE A AARAT i B AL HEAE,  AHEE X AR K
W S SO 58 e BLAR /N T 9% (18 Sk/P8D Sk, K
Rl 17 (54 K/BED BEA R A S e AR . 1Rl gE T
2 FEBCE B RORE RERY By T, R IE R 7R
FE, ARAERE R RERS i sk
2.1.3 B#ELEF X

Hacker ZFBURNZ= LB AEW25 117 2 P A (1 fBl 2 43
R 7 =X, I ik e R B P A L T s e P A )
WX RS T . AR RT3t
Hide, 8 o 7E 2 SIS BRI 7 BT A 1) 43 B
77 2 R M P O B ) LR 2R, SRR 8 T LAk b
APBN PRRRG BN R IR, B P R R A
Feoloss A FARENE . B, ORI DX AT HEE . F
FUR IR PEI A P 5 Bib X ()35 R EL R X, S ERR IX )75
YRR PE S AT PRAR IS0, (H A&, Aarnink ZEBUE ILTE H 3=
BRI, B & IR S, RN T S ENE
TSI TR A IR [X 3, T S R AR [ D A 214 v X
B, Marko 25U 5T R I & IR TR 6 °C, SEAR
Hub ESSEMT A 42.3%,  HERRFITHEEAT 94 548 hn
75.8%71 139.5%. [AJI i T4 (b ATy, JBl S I BR A AS
T HZE 55 TE AR X
2.2 E&thmAR

AT ] P AU A 5 37 5 D B <5 e TR 0 5 s 4
PR CEIRSEHAR AN &R A AR )« SeiRHbb CRT4d st 3k
B PLURAEIREERSE, WK 3 fiwn. {EEPRE &k
FAUFAME L2 L8 W67 I FE « HORR (i P4 R R AR
WEE R AR ) 218 . a0 SR AR R A A
SEEEA X, ERENRETAZE; Hith

T B (K SR 2, 5 QeRE iy, BRI 7 2 K
K RE R s 3 RO AR 9 ELAE N S AN 7K A 2 A
FEULRIEFE TARSRRE, BRI AA AT, RAA
RETH LT 7 A IR 2K

g % N
= Sy NN B COSSSS
a. VR4 b. AL

a. Semi-slatted floor b. F‘ullz slatted floor

. SR HLAR
c. Solid floor

d. LR BEIR

d. Biological fermentation bed

B3 dew A EekE LR
Fig.3 Ground types of common pigsty pens

2.2.1 REBBITA FAIREIRE MR R

FHE T TIEE T E MR R AT LSl 38 R 75
IKIIRIL 4y B, I BLORRE & & 0035 V5 B, (H 2 IR 4% H R
R IR AL IR A 2 NGB 75 T . I agth
BREITAR « B A% 2540 S M RL S AR 2 52 NH3 BT
[ 6 T R 4 Hh AR SR e, SRV B AR Hh AR I 25k .
TR S AR PRI 3 1 5 MR A R L JE R L TR AN 4% PR BE
FESEAROC, MM RIEOGTE . MM . 4% FEER BF R 2k
4y 52,

U 4 HO AR A R 2 s e FLJR S M L, 1B
Wi R AAT AR . SR HIE IR A& AR A R FE & )8
RL, JREEL, BRI T, (H R SR TS LA
B, RIEMEAL &EBUERARREDEE B, M4
Bl D FE AR /INIHB BB GRAIE — 2 IR 35 1, B ST AF
TG AT HANAR 35 - Aarnink 25580 BILZE A ™2 Ho %
B N =M &R RIS X 38, 5% R e EMT
b 6.1%, HEPR HHEAT A5G 76.2%. 95.1%; JR#EE
I AR X I8 R SEENMT N 9%, HEJR. HEEIT N
530 5 69.4%. 85.6%. i kL R IR AR AR T LAIR /D i X
WG R ENMT A, AT ek b SR bR b ) PRV A TS
Yuo [RIESH7 ke BLRE R N = MR 1 & JE A R A2 R AR
FHE N 64%, SiREEHIREHIAALL, HHFE
2 FEIK 36%.

U 4 MO AR 1 44 B Bh 0800 Bt b 3B AR, H
ST IR SR 25 0 AN G B A A 4 B 154501 . — RO R ) 4%
B 96 FE N 10~25 mm, SERUECIN RIS, RN RsE
AR PR U T TR A 2 S MR 2 P . BRI SEBTSBIL) T 3
T RHEANIE A T 48R B FEAE 10 mm LA TR & 5l
SEHAR BB 1) S B, IRIR R I LT BT (1 3 48
FATEHIAR b Yan SEDRFT T BERE =5 2 PR [E 1) 4
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HEHW AR AR 2% 5 FE AN SRR e P (ARZ& %8 105 mm., 4&[ 5
19 mm. HZ&%E 125 mm. ZEBRTE 25 mm) , Z5RK 2
Toh &5 4 () S M AR AE 25 SR . AR 9 FE RO R i 4%
fE TR RAEESR . BROKECOFR T 2 PPkl e A
T T AR ) VR e T IR SR AR R S, R IAE B R
10 mim . W T A 86 FE2 () s 4 AR PR IR 35 1k LU 42 B 55 FE R
5mm. Wi RN — 8 2R B RIBE 2 1 e 52 AR 11
TR FEME U - Hamelin SR 57 Jh 3Tk Bk 1 42 b A P BB T
W RS TR A R D EARAR LG, B B AR M AR
FERERE D, N RIREEIK 20%~40%. Ft, W
S MR PRI RR 2% B L DT T 45 R 5 TRD B B PR DI M T
AT LS IS 14 A R0 b, 30 AT e K PR b a2 A
HEMIRE .

TR 2 b B 11 T B A3 2 52 i < 1 S HE TR DA B
REAER R . Ni 25025 30 NH3 HE R 5 306 % 1 T 1)
YR E A M (r=0.852) o #ildn, 5 SzikHR AR
b, JEdimag p b AR B S s T D, NHs HElGR g
FAAEK 40% ~60%16%€81 , % <55 =) 3410 f5f FH R 4% th AR BT A8 B A1K
NH3z HESCE, I8 bR i o AR LA FAES, NH HECE:
2B 2 98D o Sun ST < Y 4% B 114 TR A LA 1D
TR 50984 %1 25%, &K1 NHz HEBCE N 6.4 g Joidi/b
#| 5.7 g. Joahnn ZFOEILLAS T REEHIAR THIFY 84% LA AN
35% LA I 2 P& A B HZEN NHs HElE, 4Rk
A W ZR IR S AR T A 35% LA R AOAE 4 NH HECE b
TR 84% LA I [ 45 73 I FEAK T 49%. 85%. NH3 HEEH
BIEZBZENIRW, HENREET NHs Bt th A2
s REE IR S AR 1 T AR BRI SR 2
B0, At LRSS M AR AR/ N B 2 NH; HERCR BRI
W ) S B AN K Ve B RS 8 8 T DA A 4
POIREE () SR 2, {H A 4 R 4% HOAROAH T2 T 4 Al
K, FEHURTAR KR, BB, Kt
TSR R, T L AR AR R £ 5 O I B ARG
FEE TR, fof =2 O %R bl X A HIAR O, SR A 4T
HE AR 5 X RS REAT B B, T ER X
FhAERER R PR K. #5304 B sh s 7 LB
IRATKIEH -

2.2, FARHMATH F ARG TR

W RN, [ NIR 25 B S AR AR 2 AKCE 1,
FIREGWREME F, BEEHRTERKR, EiFHET
P EFE R RREM AR &, =3 8U5/KERBE;
UTR A S R aoh, WA SR KERE
AR, faERE AR TR AR . 7R R LUK
TV TE— 8 (M, 5 A RESE 72 s i b T AR Al At 2 v/
A7 57K P b A B REIRCD ZE SR HERR, AR T RN
V5K EAR LR AR (RTE B, W4 T KR B 5 sk
Ks VR BT BETRAE N NHa. HoS iR E 5~
2.66. 0.25 mg/m?, K-FHiHBTHE N NHay HoS BTtk
£y 514 5.48. 0.31 mg/m3,  “V B1” HhTH it B S
K& NH Fl HoS 3B . 4 G P EEIOE RS S /K e iR 11
FLfih DA T, SE R IR IS A NH;s =

WREN 5.9~6.8 mg/m®, JKUeHBRORE & 1K) NH3 BT S
14.5~16.7 mg/m®, HORLHIERRE & 1 NHs 7B G /K
BB A 1Y) 40%. Vermeer Z5128V5 BLE iy Ah s o MR b4 152
HTEETIWE S RE T B R US| B 2 R B ANES, A
M H2 = B A ST T, R & S A s v . FESE
PR HIAR b B BB AT DRI & W IR B I S T SR, e
R IE VT, ot ds RARF .
2.2.3 AMEBRINHF ARG TR

0 6 A T 7 I R TR DR B A PR FAHE T A R b
& GE 7K e MR P A BE 23155, HEVHE X BE R A I A Bl A
HH R B A ) T FE AT ROK BRI TR P ) DX AR . R g
AT T 3 MBI SRR A, SRRAEMR
BEPR . ZKVE Sz Co T 4 40 Hh T J 35 ()% BL IR I
4398 37.7~136.5. 116.2~294.9. 89.6~186.3 mg/m?,
W RHE R B 70N 3.39. 3.70. 4.33 OU/(m?s), 4xlss
b THISE 5 5 A 0 K T2 R R <6 11 50 SLIR B2 L 7KV SI2 0o i T
K5 MK 20%. 47%. [ A AN TN BT 5T R IR e S
AR SO . AEAD R IR 5 1K NH3 5t =R 573
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M (total nitrogen, TN) . /% (total phosphorus,
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Table 3 Concentration of pollutants in sewage under different cleaning feces manners

15 4 E Pollutant concentration/(mg-L™1)

3R Wi B A o fepmEn IR s
Cleaning feces manners P Total nitrogen MMONI2 11 phosphorus  Total potassium  Chemical oxygen 5 'ochemistry Reference
pH value ™ nitrogen TK demand cCOD  0Xvgen demand
NHz-N BOD
iU
Washing excrement / 800~1 500 600~1 200 204~600 / 6500~15000 3 300~10 000 [80]
with water
KB 7.0 950 / 108 8823 / [78]
Soaking excrement
with water / 805~1 800 515~1500 59~130 / 5340~20000 3 312~12 000 [80]
7.8 550~650 / 55~65 41~46 4198~4321 / [78]
ALt / 481~730 434~610 43~730 / 1 000~7 600 700~4 100
. [80]
Clearing feces by labor
/ 287~384 78~139 43~71 / 872~1043 / [19]
BUbi 3%
Clearing feces by 8.0 261 / 30 3247 / [78]
mechanic

H#& 3 ATLLEH, B FE SCHR BTN 75 /K5 gL
IR BE R ZE IR, H A (R — SCRRAS DU (35 7K H R i
F& T2 AL 115 K S35 G R 0 L K T 38 R K e 3%
o A K 2 AR 36 T2 7 A 5 KA LS Gtk
FE#R b R, Hd COD —#i#E 5 000~20 000 mg/L, F|
BT JG AR BE AR B s, AR M B FRGE TS Yy
VIHETBORE o 1 3572 A2 115 7K 5 G0k 0 LU 3K
Hrh COD — 7 1 000~7 600 mg/L, AT LK F K BEK 11
B 7 358 1) R 4075 U IR (upflow anaerobic sludge
blanket, UASB). & & =K S i 4k IR & B %% (Up-flow
blanket filter, UBF). Jt i x0 IR 4 [F] 44 & B 2% (upflow
Anaerobic Solid Reactor, USR)Z: T 2B, FHEAIKE
R ] LA R 25 B i 25 05 TR K R TS e, HR KT
F T 240 REA L 5 B35 S IR EE A SR & T Lk
35, H AT DAUE B AT T35 3 mT DU R B 1% K
15 R IR
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Table 4 Sewage under different cleaning feces manners

HFIT

A ThE Cleaning feces 15KE EE BTN
Types of pig 4 Sewage volume Reference
manners
B KL FE 5.27 (kg-dt-3k?)
Nursery pig AT FiEE 1.43 (kg-dL-3k ) 78]
Ko HUBT & 2.22 (kg-dt-3k)
Growing pigs AT T3 1.94 (kg-d-3k1)
IR BT 38 4.87 (kg-dl3k? (53]
Fattening pigs K 5.02 (kg-d1-3k1)
KIPgE 28~40 (L-dt-3k1)
HBAL I St ~ RN
Large-scale pig farm kst 22724 (Ld™3k) [80]
ANTFiH3 10~14 (L-d2-3k1)
VISUIES 21~24(L.dt3kY)
IR ke e s
Large-scale pig farm KIS 1215 (Ld™5kY [82]
NL T3 6~9 (L-d-3k7)
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RIS 305 T v 2 fof IR Tt e 18 v g 17 158 7 A 1) NIHL Pk
AL NS NH, Bl E T 10 CH N NHs
BTk 2 5848, HK T M, &
FE T Z2& NIRRT AL, AN TS AN
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Research progress of in-house reduce engineering technology for piggery
manure wastes and poisonous gas

Liu Anfang?, Ruan Rongdan®?, Li Tingting®?, Liu Zuohua?, Zeng Yagiong?,
Long Dingbiao?, Pu Shihua?, Wang Hao?*
(1. College of Animal Science, Southwest University, Chongging 402460, China; 2.Chongging Academy of Animal Sciences, Scientific

Observation and Experiment Station of Livestock Equipment Engineering in Southwest for Ministry of Agriculture and Rural Affairs,
Chongging 402460, China)

Abstract: Source reduction and process control are the key links of comprehensive treatment of pig farm wastes, and pig
house is the source of waste generation. In this paper, the effects of wasted water quantity of water dispenser, flushing water
quantity of enclosure and dung method on harmful gases, sewage discharge and pollutant concentration in large-scale pig
farms were expounded from three aspects, and three measures for emission reduction from the source of pollutants generated
in the enclosure were put forward. Under the scientific feeding and management, according to the different stages of pig
drinking water standard, the suitable drinking water and water flow speed can be allocated. According to the density of drinker,
the suitable drinking water can be provided, and the drinkers were installed at the right place and height. In general, their
behavior of lying down, eating, drinking and excreting was continuous. According to their excretion behavior, water dispensers
were usually installed in the leaky floor area, the excretion area was located in the short side wall of the pen, and the separation
mode of the pen was designed to be closed. It was suggested that the breeding and fattening stages should be separated from
each other in the feeding process, and the appropriate feeding density should be designed so that pigs could only excrete at the
fixed points. In the case of guaranteeing the minimum discharge of wasted water from drinking water appliances and flushing
water from enclosures, the mode of manure scavenging was a relatively important factor affecting harmful gases, sewage
discharge and pollutant concentration in enclosures in emission reduction measures of pollutant sources. Compared with the
blister manure and water flushing manure, mechanical dry-dung cleaning process could reduce the harmful gas concentration,
sewage discharge and pollutant concentration to the greatest extent. Under the conditions of pig farm, it was suggested that the
floor of pig house should be designed as a semi-leaky seam floor and equipped with mechanical dry-dung cleaning technology,
which could reduce the pollutant emission of pig house to a large extent. At present, the great breakthroughs had been made in
the research of engineering technology for reducing pollutant sources in pig farms in China, but the popularization and
application of this technology in pig production was still in its infancy. The related technical equipment in this field still faced
many problems, such as insufficient matching, complex operation and management, high cost and poor stability. Therefore, it
was suggested to vigorously develop the research and application of pig farm waste source reduction technology model,
comprehensively consider the drinking water system, fence layout, fecal clearance mode and other engineering technologies,
design and develop the mechanical dry-dung cleaning system and its supporting facilities and equipment. At the same time, the
intelligent drinking water, excrement and deodorization could be developed by using electronic information technology such as
Internet of Things, big data, artificial intelligence and so on. Such as waste reduction breeding equipment improved the
stability of equipment and intelligent management level. The purpose of this paper was to provide technical support for
reducing the total amount of pig wastes, reducing the cost of treatment and utilization, and realizing clean and healthy breeding,
S0 as to promote the green transformation and upgrading of pig breeding industry in China.

Keywords: wastes; pollution control; pig farm; reduction; pen layout; manure cleaning



