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LUSYIOF b 5t i X8 8 W2 il O sU e PR 5 %
1 #MR57H%

RS EKER

TEREL 5T R X HEAE 3 8 SR XA [R] 1R P i 7 E
Wiy b —HRoBA-RMLE, 59— Mo SRl KL
PRI 2 ST 60.4 mx8.9 mx3.55 m, BEAAHS
B4 240 mm JERERE N AMEIK, DY TR AR R R JE AR
[, P oA AN . rE I AL RS 4 20 A
1.48 mx1.48 m W& P, BTG 7T Ay PE B A N Hi T
0.93 m, JbflE ;' Ny EE S N HTT 0.85 mo JE N M LA
RS EEAME ), EEEE 137 m. SHAEHER
124, JERERSE N 7.40 mx4.67 m, SNASFF ISR 5= 0.99 m.
LA SEARM I 984 2.6 m, JREEHAR TGN 4.8 m. ARG
IR 4 NS, YUK 0.7 m, TEEETTAN
wHEAKBEETLL. BMEEE 1A 2.1 m(F)x
0.9 m(E)I 1T W A W T 1A 7R B 0SS 420 Sk O R4
BN 414.70 m?, BESLH MM HRTIRLY 0.8~1.2 m*D),
BT 45 A PR A, T 77 - UL AR 4 R o i XL i 95

1.1

L4 5 Fan number

AENESR 94 3k, A KAMKARATTE, P
KRR 100~110 kgo J2 TN AN I (JREEN
100 mm) X JRT, HE a3 2.47 m oy )2 AR
Tile 2 MRt 3 g rgdbwiing, Y@aifr T R85 B, KL
Tos b KA A 2.6 m(5%)x1.8 m( & )x
0.15 m(/E), /MNEAT R 1.3 m(55)x 1.8 m(7F7)x0.15 m(J5),
TS HR I B A N T 0.37 m. KHLILHE 4 4, S
LA 24, 2 PP B S I KL S 43501 24 1.18 mx1.18 m(K)
F10.86 mx0.86 m(/IN)o 2 AN K KL 0 B 25 45 P Hb [ 3
B2 0.55 m A1 0.63 m, 2 AN/ UL A 25 Py M T
2354 0.85 F10.93 m.
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Fig.1 Measuring points of fan pig house and water pad-fan pig house
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x1 150 mm (3D x550 mm (J&) [RIHERENR JEC B AERT—
1080 mm () x1 150 mm (5%) x200 mm (J5) X
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HEAT WD, 1R AE S 7 T 1 2 DRI, A 4 A 48 B 1 - 1)
JATERIT BB [ AR A5 B R XUNLIE X

JAGHE A B A S8 v 22 286 1 B i s ARG ASCR H
R OCRHE R AT B A A A2 7= WFWZY-1 Ji[n)
P R TE SR A, AR IR 3 HE R 0.01 m/s, R
4 0.05~30 m/s.



%7

FRZAE WA HHLRGO AL a AR A 10 Bl BOR 199

I M F i AL I E 3L 4 G XL KL AL K
BL B WAL BAIRAL A’ o XAL A FHXBL A5 A1 [+,
HHL B FIRAHL BRI S AH ], SEid@d M AL A FIXAL B
FR) DT 10T~ 12 JXTAE R W 17 AR A b 2 () K, AR5 0
T R 3 5 30 R 96 R A 3 (1) BIRAE RUBL AR
HL B I3 KU

OVNi=0y/N, (D
X Q1 O AN T FIXHML 2 HEEXE, mPh; Ny, N,
JRHL 1 FIRAL 2 (5%, r/min.

MLEE TR AT Bk i M AT I, %
TR A Bt BRI A s RIS SO OB WL T OGO
MO AR RS, SR RO . R AR e 1
AT89C51 VENHZLMALBERS , %f tHAL KSR AL R 5 5 1
ATAbER ., THE, KBS I 2R ) LED B .
HIE MR E B B E LA 2.

18:00.

S NG PP IROBUR (I 52 S AE PR B R 4 i 11 12:00
1 14:00 BFHEAT T, 5 57 RN TAEEE 1 min
THH 0 s R R kB 24

A KB AR A ME A 2o K 22, A
HHMKE, #H A 08:00 528 1 k. #H 4 08:00 1)
IKFTBORZETT 1 FAZI ZIEBON T 1 R K .
2 GHREQWH
2.1 BEEXNERELER

RGNS 4 & KM ESE R XL A FXHL B 1)K
TP RGE, WK 1. AN (1) F 2 RIS XML
- 34 JXGH RN W T T R A 4 & XL IE KR, L3R 1,

x1 mNERWEERS

Table 1 Ventilation rate of four fans

o AN BT G WA XLE R
TR P—— X ALY
5 3 \I/:A ! A’szzl:)] L LED#IEE} = : gﬁfﬁ Fan rotation rate/ ~ Section average Section  Fan ventilation
A portable source | | LED digital tube . (r-min’l) wind speed/(m-s") area/m? rate/(ml-h'l)
V A A 753 4.67 1.242 20 880.50
STTEN s AT89C51 7kt .
g (B %%/J\gg%@ e B 1507 4.69 0.624 10 535.62
Reflective | |Signal amplification™ xpeqcsypeyy [ | Pecoding B 1324 0.624 9256.24
Photoelectric switch cireut minimum system cireutt A’ 749 1.242 20 769.58
. Ay
B2 At E R il 6144194

Fig.2 Connecting schematic diagram of speed tester of fan
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AR WS S AT 1A, 3512 AN ) s, A i
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30 NS, WIS, BEERIE A EATE 12 ARG
R APy RGN TR A 2015 42 7 H 25 H—8 J1 11 H,
A HME R E) 4 08:000 10:00, 12:00. 14:00. 16:00 Al

Total

WETENE N 4 G RHUEXE 2, FIEET
FE R 61 441.94 mP/ho JB1T- R LS A RN B4 XKL 7
LR RIS 5 FEC AR R, 7E A R BRI HE 1
WX EN 61 441.94 m*/h.

2.2 BEBXEMEFTRENSEMERZ

BHIEHE 34~100 kg N EFEHNEHE & NS0 KGR
127.35~203.76 m’/(h-3k), REHRIRE A B 7R & A%
420 sk, MIREHRRE A 5 =L K E D 53487 ~
85 579 m’/h. SN 5 2 AU KRN 61 441.94 m*/h.
SEEN T PR A T T I SE A SR . FE 75 e BRI 1) 1
WOR, A RGE RN 1.0~1.7 m/s, RE A BT
B2 RHLIE XA 53 487~85 579 m’/h, Wl 75 T AR 5/
R Hy 53 487x(1.0~1.7)/3 600=8.7~14.0 m*, A5
AT N (2.6+1.3) mx1.8 m=7.02 m?, RS/ T 5T
A/ ME . PRI, B A - AL (9 7 FXUHT L R S fic
BIHARG I,

2.3 EFH-RHE. BARHEEARES

Sk %o} I S - AR < AR B 4l JRATLA < P A () BB 1T IR
M, EREIEIC SIS 2015 4 7 H 25 H. 2015 4E 7
H27H—=7H31H,201548 3 H—8 9 HIL134d,
£ 08:00. 10:00. 12:00. 14:00. 16:00 F1 18:00 3t 6
AN TR A R A 1 KT, K A — %) 1. 20 3. 445
6 Wi A A R RO £ A FH SPSS17.0 A A4 vt 73t
] — i 2]y )T o A [ T T 2 D) ) R 2 Sk, 45
R 2, KIEAA 2RI T X P HHASD.

M 2 wlaL WA-KUE S 6 AW Kud e A
0.51~0.84 m/s; 08:00—10:00 I, ¥@75-XHLIE AW 1
CRE i oty ) AT 6 CRAPLERD KGE2Z A2 (P>0.05) ;
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12:00 —18:00, Wi 1 K E & & T 2~6 Wi X
(P<0.05) - Wrim 1 RIEKFWiin 2~6 X 3= 2 5 R
10:00—18:00 Y75 i B TR A8 & 1) 4k P, T KU 7i

St N, WA IR Tz Wi A, B
AL PR P8 ASE DR g 32 DX 1T T A 18 9 /N 38 o 2% A7, R 3L BB 1
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Table 2 Wind speed above pen at different section in water pad-fan and fan pig house at different time

m-S
fi’ji S ﬁ?ﬁfﬁzber 8:00 10:00 12:00 14:00 16:00 18:00
1 0.51:£0.34b 0.66+0.31a 0.74+0.26a 0.84+0.16a 0.74+0.18a 0.810.18a
2 0.69+0.14a 0.57+0.15ab 0.60£0.10b 0.65+0.10b 0.54+0.10b 0.620.10b
WA AL 3 0.57+0.13ab 0.53+0.09b 0.56+0.07b 0.60£0.05b 0.60£0.08b 0.58+0.10b
Water pad-fan pig
house 4 0.60+0.11ab 0.56+0.11a 0.55+0.05b 0.50£0.08¢ 0.57+0.07b 0.57£0.09b
5 0.610.07ab 0.61+0.06a 0.59:£0.06b 0.58+0.07b 0.57+0.07b 0.57£0.06b
6 0.65+0.09ab 0.63+0.05a 0.620.05b 0.620.05b 0.61£0.06b 0.62:£0.04b
1 0.5140.41a 0.61£0.34ab 0.65+0.30a 0.58+0.34a 0.61+0.32a 0.64+0.29a
2 0.55+0.13a 0.51+0.13b 0.58+0.11ab 0.55+0.11a 0.62+0.14a 0.58+0.17a
Bl L4 3 0.53+0.11a 0.5140.06b 0.51+0.12b 0.520.09% 0.58+0.09a 0.55+0.09a
Fan pig house 4 0.58£0.10a 0.620.07ab 0.58£0.09ab 0.56+0.10a 0.56£0.09a 0.63+0.07a
5 0.65+0.10a 0.62+0.08ab 0.620.07ab 0.58+0.11a 0.63+0.11a 0.64+0.10a
6 0.66+0.10a 0.65+0.08a 0.68+0.10a 0.65+0.11a 0.64+0.10a 0.6240.12a

T ARG FREORE R & RS R R B (P<0.05) .

Note: Different lowercases indicate significant difference among the same columns in the same experimental pig house, at 0.05 level.

B ML R0 S ZIWT T 1 RTIBTI 6 R 22 A
W (P>0.05) , 6 MW XGETEF Y 0.51~0.68 m/s.
B ARLE 1 W RGREAE 12 < 3t Xty 108 X I TR AR o T
WA FIKIRTAN, AFIIE 2 ME 1 AT, W
B, R KR IEAAR RSO R, BRai XUE S 1 X
H(0.58~0.65 m/s) 7F 12:00—18:00 /N T 75 - XM LIE 4
Wi 1 XGE (0.74~0.84 m/s) o T HESE 4 N 5 2= X )
TEEAE N 1.0 m/sP0, % PTERE  A XGE RS .

FIFH SPSS20.0 %} RHL A A 15 - XML JL 13 d [A]
— a5 W T A5 BT A KO HEAT T 22 S W E b, 45 1
WL 3,

£3 RF-RALE LR S E— Wi KR bt

Table 3 Wind speed at same section in water pad-fan pig house

and fan pig house
-1

m-s
T TRS WA - KL LRI

Section number Water pad-fan pig house Fan pig house

1 0.72 a 0.60 b

2 0.61a 0.56a

3 0.57a 0.53a

4 0.56 a 0.59a

5 0.58 a 0.62 a

6 0.62 a 0.64 a
YI{H Average 0.61 a 0.59a

E: ARNGFREOR RS 2R 23 (P<0.05) .
Note: Different lowercases indicate significant difference among the same
columns, at 0.05 level.

FH 3 Al T - XL R Al LA BT 1 XU
SRR - R LA B KT ai XL E (P<0.05) , ML
Tl 2 AN BE (P>0.05) o WaT- XU 2 F g4l X
WELE N ERARE (P>0.05) .
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P - KBLAR ZERT AL LA &5 K BRI OR 201

3 b, A5G AR 2015 45 7 H 24 H 00:00—8 H 11
H 17:00 t, SEAMNRETEH 17.1~41.1 °C, &4 X
Y [ 33.6%~ 100%; H4 KA L3527 PT343 I 19.6~
33.8 °C, MIXTETEH 48%~100%; W 7iT- XML A4 N~
Y EIE ] 21.3~31.7 °C, AHXHREEVEH 65%~100%.

TR AT - RN L7 BRI IR RS BORTE 2 AN ISP R 43 00 2015
4 8 H 10 H 15:00 F1 16:00. 2015 4 8 H 10 H 15:00,
B SN R R E 2> 0 41.1 CHI 33.6%, ILZIRTS-
AL 4 P il S RAH AR FE 730k 28.8 °C AL F AN AIG
12.3 °C) F1 75.8%; Hafi XL 77 A i B RAE X B il
h 33.5 °C CBLEANEAR 7.6 'C) F1 48.5%. 2015 4F 8 H
10 H 16:00, 5 4Nl B FIAH GG E 5350 4 41.1 "C 1 38.0%,
LR AT - R A 4 PN L R AR 43 501k 28.9 °C (4%
AN 12.2 °C) F1 80.4%;  HA4li ML o P il A AH
YRS 33.3 °C (B ANEAR 7.8 'C) Tl 52.0%. 1
T - ML A BRI FE AT 2 AN 2 AR TR i
S0 1) 5k P88 s v R X Y8 P B AR T I 0 o SR - X L5 F
W R B s ARG 12.3 °C, I 20 ol UKL A7 A 4
PRI 7.6 'C, —HPRURIEEEAHZE 4.7 Co

TR - KB LB e P A i %10k 2015 427 A 27 H
14:00, 1% i Z1 8 0 i 1 FUAR 6 43 0 36.5 °C
60.1%, BEZNR AT - KM NN 31.7 C Gy
ANEAIK 4.8 °C) FT 84.5%, FL4l ML A 455 PN T~ XA B FAH
YRS 32.9 C CEAMEAL 3.7 °C) AT 78.0%.

ZEPR UL S — N e e i R, K A 25 R
BEAR S S, XA TR, B, IR
T R IR T 4 98 58 25 R BRI IR R IR 2 IR R W 75 R
Vo HVE T 15 i i DO R I M BRI A R . Rk g IR R
B, FEdbnt X, ST - ROL BRI A i s AR R B
BT AU R L e

h A3 W AE A 5T b DX AR PR 735 - JRUR LB a0 o i XU LB

TR A R R R AR S L, R R 2015 4F 7
H 24 H 00:00—8 H 11 H 17:00 [f] 450 h N W3 ax 1)L
SANEEIEAT T4, dE R 4,

4 nT4n, eI HIAN 450 b, WERAT- ML
S R Al XL B & LA T 28.0 “C /NI b gy
WA 71.6%F1 61.8%, T 30.0 C /NI A EL 251 K
5.0%F1 20.2%. AL, P - R 7 UAE db T s X A
FHIS FFEASRERE A7 PILEE 4B e 30.0 CLAPY, HZ&S
Al RALFRRAT LG, o DK R T 30.0 ‘C R/
B EE 20.2%F%1E 4 5.0%.

F4 BARNE. EF-RIEARERESHEERHC
Table 4 Hours of different temperature in fan pig house and water
pad-fan pig house

Hali XAHLE Fan pig house

WA - XL 7 Water pad-fan pig house

T NN E At T /NN E Atk
Temperature/’'C Hours/h  Percent/% Temperature/'C Hours/h  Percent/%
19.58~27.9 278 61.8 21.34~279 322 71.6
28.0~29.9 81 18.0 28.0~29.9 107 23.8
30.0~33.8 91 20.2 30.0~31.7 21 5.5
#1l Total 450 100 45 100

VE: AR5 H I 2015-07-24 00:00 %2 08-11 17:00.
Note: Testing time was from 2015-07-24 00:00 to 08-11 17:00.
2.5 WEEAAREE. EBEITL

R LR AT - AT LA 4 0 B 4l KU LRE B P9 A () B T i
WL, KRR AT - R LR A R e i 1) 2015 4 7 1 26 H .
8 H9 HA 8 H 10 Higi f X MLIYZE 4TI Bt 10:00-18:00
(IR EE, B E %0 1. 20 3. 4. 5 F1 6 Wiiisk
FERGEE S 1 AN (P W P 0O e L[] — B i oK~
Y, K 3 d (Rl 0 [R)— Wi s e S E A SPSS17.0
RAFGETE 50 By AS () W T[] — B 200 PRl e 3 22 S ik, &R
W5 FZk 6.

x5 EW-RHEFRLRNE S ERE
Table 5 Temperature at different sections in water pad-fan house and fan pig house at different time
C
Tréft}fent Sliﬁc?cfi. 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

1 27.9+0.3b 28.140.3¢c 28.2+0.4c 28.6+0.5¢ 28.6+1.4b 28.5+1.0b 28.9+1.4a 29.0+1.5a 29.6+1.3a
2 27.9+0.8b 28.5+0.7bc 28.3+0.6¢ 28.7+0.8¢ 29.1+1.5ab 28.5+1.1b 29.0+1.7a 28.8+1.6a 29.5+1.3a
WAL 3 28.4+0.7ab  29.0+0.6ab  29.0£0.5b  29.5£0.6bc  29.6+1.1ab  29.4%0.9ab  29.6£1.2a  29.4+12a  29.7%l.la
Wgtizrf;?fn 4 28.840.7ab  29.4+0.6ab  29.6+0.3ab  30.1£0.5ab  30.3+0.9ab  30.040.7a  30.2+£1.0a  29.840.9a  29.9+1.0a
5 29.1£0.6a 29.8+0.5a 30.0+0.3a 30.6+0.5a 30.8+0.8a 30.6+0.7a 30.5+0.8a 30.1+0.6a 30.0+0.8a
6 29.1£0.5a 29.8+0.5a 30.1+0.3a 30.7+0.4a 30.8+0.6a 30.6+0.5a 30.5+0.6a 30.1£0.5a 30.0+0.8a
1 30.8+1.1a 31.8+1.0a 32.5+0.9a 33.0+0.9a 33.44+0.8a 33.8+0.8a 33.240.7a 32.3+0.7a 31.1+0.9a
2 30.4+0.9a 31.6+0.8a 32.2+0.8a 33.0+0.8a 33.44+0.7a 33.6+0.9a 33.44+0.7a 32.8+0.7a 31.94+0.7a
AL A 3 30.2+0.8a 31.3+0.8a 32.1+0.8a 32.740.7a 33.0+0.6a 33.2+0.7a 32.9+0.6a 32.2+0.6a 31.3+0.7a
Fan pig house 4 30.1+0.8a 31.1£0.8a 31.8+0.7a 32.3+0.6a 32.7+0.6a 32.8+0.7a 32.5+0.6a 31.9+0.5a 31.0+0.6a
5 30.5+0.8a 31.5+0.7a 32.1+0.8a 32.8+0.7a 33.2+0.7a 33.3+0.7a 33.0+0.6a 32.4+0.6a 31.5+0.6a
6 30.0+0.7a 30.9+0.6a 31.4+0.7a 32.4+0.8a 32.740.8a 32.840.7a 32.5+0.5a 31.6+1.0a 30.6+0.9a

T ARG FREORE R & RS R Z R 8% (P<0.05) .

Note: Different lowercases indicate significant difference among the same columns in the same experimental pig house, at 0.05 level.
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Table 6 Relative humidity at different sections in water pad-fan house and fan pig house at different time
%

Trﬁ\t}fent Sﬁ?ﬁfz. 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
1 90.1+8.3a 90.4+6.0a 90.5+5.1a 89.1+£5.0a 87.545.2a 87.6+5.1a 86.2+8.8a 87.3+9.4a 85.1+8.0a
2 87.3+12.4a  86.4+10.7a 86.8+8.9a 85.0+8.0b 83.549.1ab 86.145.2a 82.3+12.0a 85.249.6a 82.549.3a
W KL 3 87.3£10.2a  85.4£10.4a 84.9+8.0a 82.2+8.8b 81.1+7.6ab  81.0+7.8ab  80.9+10.2a 83.5+8.8a 82.6+8.1a
Wgtizrf;?fn 4 86.549.8a  84.849.2a  83.3+7.7a  80.548.4b  79.2+7.6ab  79.247.4ab  79.4+92a  82.4+7.5a  83.147.4a
5 83.049.3a 80.949.6a 77.9+8.9a 75.849.1b 74.148.4ab 74.1£8.0b 75.2+8.7a 78.7+7.0a 80.3+7.0a
6 81.4+7.8a 78.3+8.2a 76.8+7.7a 74.5£8.1b 73.4+7.3b 73.5+6.6b 74.5+7.3a 78.2+5.7a 80.0+5.4a
1 72.6+12.5a  66.9+13.5a  63.9+11.6a 61.5+12.4a 57.9+11.7a 56.7+11.1a  59.7+11.0a 67.8+9.3a 76.2+7.6a
2 75.1£10.8a  68.8t11.2a  66.1+11.0a 62.4+9.8a 60.7+10.6a  58.7+10.8a 60.0+9.9a 64.6+8.8a 71.1+7.6a
AL A 3 74.1£11.3a  67.9£12.0a 64.7+11.4a  62.5£10.9a 59.6x11.1a 58.2+10.1a  60.1£10.2a 66.1+8.5a 72.2+6.8a
Fan pig house 4 74.6+10.8a  69.0+12.4a  66.2+11.6a  63.4+10.8a  60.9+10.8a  59.6+10.4a  61.1£10.1a 66.6+7.8a 72.7+6.2a
5 74.1410.8a  68.3+12.1a  65.7+11.2a  62.3+11.2a  60.2+12.2a  58.7+11.3a  60.4+10.2a 66.6+7.2a 73.3+6.6a
6 78.2+8.1a 73.3+£8.8a 71.0+£9.5a 66.0+£10.8a  64.1+11.8a  61.9+12.3a 65.3£9.1a 69.5+8.2a 75.4+6.5a

T ARG FREORE R & RS R 8% (P<0.05) .

Note: Different lowercases indicate significant difference among the same columns in the same experimental pig house, at 0.05 level.

tHR 5 w4, WAT- XL 10:00—18:00 2 [a], [w]—
I ZI W 1 355 LRI 6 1% 0.4 ~2.2 °C, FLHr 16:00,
17:00 F1 18:00 =™ 21 [ii] — i Z0)AS i) W TR O S5 25 e AN I
# (P>0.05) , 10:00-15:00 [ —HFZIWri 1 365 2L
Wi 6 1% 1.2~2.2 C (P<0.05) .

K 5 AL 6 mrgm, SRafi XL 75 I ZIAS [ W T
WS SR (P>0.05) , FRaf KL 25 I ZIAS 8] W i
AR B 22 5 AN 1.2 (P>0.05) , YR 7 - AL /E 10:00+
11:00. 12:00. 16:00. 17:00. 18:00 s} A [i] b i it AH
EZESAEE (P>0.05) , JBA-KHLE7E 13:00. 14:00.
15:00 B AS[w] W7 T R AH Ve B 2 57 i 3 (P<0.05)

FIH] SPSS20.0 %f 2015 47 H 26 H—8 H 11 H(%
R R R 7 - BB B 0 PR s W AT T 22 5
WEST, SRIE T,

F7 RB-KNESRAEXNSHNRIRE L
Table 7 Temperature and relative humidity in water pad-fan pig
house, fan pig house

posiil e AN
Treatment Temperature/'C  Relative humidity/%
#4h Outside 27.68+4.87a 80.55+15.40c
Al XL % Fan pig house 27.36+2.77a 86.55+10.32b
7T - XL Water pad-fan pig house  26.62+2.17b 90.18+6.33a

E: ARNGFREOR RSB 22 B3 (P<0.05) , R,
Note: Different lowercases indicate significant difference among the same
columns, at 0.05 level, the same as below.

R 7 TI%N, AN R ER gl KB T 22 S A
B (P>0.05) , M- AL 4 PR (T Rl XL
Fr NV N A AN (P<0.05) o WS- XM LAy P A 6
TR 3 v T Pl R < P R S R S AT G T
B AR 5 A A O B v T AR
2.6 FEESHEIAFIINE LR

HFIH SPSS20.0 5% HLafi XL FIvE 75 - KL 2015 4F
7 325 H—8 JJ 10 HAEH 12:00 A1 14:00 [rI%6LE AR H
WPOR AT 22 5 B PR, 5 R LK 8.

F 8 RW-KHEFRMRXN EENRE RIERAFRTE
Table 8 Temperature and respiration rate of pigs in water pad-fan
pig house and fan pig house

3L 12:00 FPHRATFE 12:00 ¥RFE 14:00 FPIEAIR. 14:00 WL FE
Treatment Respiration rate Temperature Respiration rate Temperature
AL
. 59.37+11.73a 29.82+1.78a 59.72+11.67a 30.67+1.96a
Fan pig house

WAT- KL
Water pad-fan pig  55.55+10.28b 28.33+1.03b 56.67+11.62b 28.97+1.24b
house

v WG H T 2015-07-25 % 08-10.
Note: Testing time was from 2015-07-25 to 08-10.

% 8 W41, 7 12:00 F1 14:00 I, B4l R4 A i
FEIY B 2w TR - AL (P<0.05) , B4l LA P 1K)
W LI A ) 2 e T A - R L N IR AR 3.82
PK/min (12:00) F13.05 &K/min (14:00) (P<0.05) .

W R MRAN AR, I B IR 28 R U RE AT BR
R AR R PR DX BRSO B i R i 2 AR, B
ALt R 00 6 ) A A ] DAAE — 5 R b S N A o) it P AR 4
PG N Ol e ATRIG T 45 R TR 0 28 CHY, &
JIEE IR Ky 55~56 Y/min, EMIEILE N 29~
30 CHY, 3 FAREIR AR Ky 60 YK /min. 45 WF 5T & B, 80 kg
JEAT BT NESEAE 18 ~24 °C I R WA % W & A8 4,
(44.7~47.5 K/min) , TEEEEHEIL 24 CHFFIR AR IE
Ban, SF¥EETE 1 CIN 3.0~3.3 Y/min, {EPREEEE A
28 ‘CH}, FPIARA N 60.7 Y/min, PREFILEHy 32 ‘CH, I
ARy 72.6 Y/min>2,  EAIREG W 5T 45 FIEAALT »
2.7 BFWRAKE

RIS 19 d ,  GEHCRIELIR BERL LT ) 10 d, VR
7T - KA M 13 1 /K B R et i 2. (e il R -
WD AR 9 HEHAT K.

H3% 9 "4n, B HAKEN 1.20~6.27 m*, Hk
PRI A 4.0~12.3 ‘Co H T AN B i e 5 1)
R, I DA e K ARl R PR AS — e B 1 i FH 7K B 1) 38
[N
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Table 9 Water consumption and cooling range of water pad-fan

system
i A KPR
Date Water consumption/m®  Most temperature difference/'C
07-25 2.65 7.3
07-26 4.20 8.2
07-27 6.27 5.4
07-30 3.70 4.0
08-06 1.20 6.7
08-07 1.55 6.9
08-08 1.50 6.4
08-09 1.71 7.2
08-10 2.76 12.3
08-11 2.55 8.5

3 i i

RIS P SR B 94 3Kk, BT IS A AR B
420 Sk, RERIIIA SRR R B R e, PR BTR Bl
R 2155 s 2 7 IRk G (R AR AL EAT T BB 40 #T

—3k 100 kg I AESEAE 20 CHF )43 B 22 15
215 W, fEENILE R 25 T, —3k 100 kg 1 F& IS
SR Ty 20 °C I AR AR DL HE R AL (144x107°(20-1)°
=0.995) J5 J 214 W, BB LA 41 55.5%,
IRIG B S S A 420 SLAERRREIR DL 94 S LLER, R
WARFISE PR A 100 kg, WIFE S NS A 25 CHY,
WA LK IRI 2 72 B h 214 Wx(420-94)%55.5%=
38719W . R K& & A LA 60.4 mx8.9 mx2.47 m=
132777, WK 4% &8 K E N 61 441.94 m’/h=
17.07 m*/s, 3ERISINECA 46 W/ho AR BHT RE X
N ,=25C, FEIRIRBLT, 32k LR BRI 22 7= 1) 2 4
B O=38 719 W, il i mial a2 j KUk G S, BRI A
KPP

O0=Gcp(tirtn1) (2)
X G, WH G XE, kg/so (EM, BaENETTHENR
1.146 kg/m’PY, G,=19.56 kg/s; ¢, by Y2100 52 1 LA
7%, kI(kgC), 1EMA 1.013 kI/(kg TP 1, Mgtk
PR 5 PR BT X R RS 25 CHEREMIILE, C;
ta NHEEH G RGR R, °C, SR 25 C.

s (20 A48, WEEE HE, B RO KR
BN, HIAT A TR BRI R, A N i) R T
KE R 25 % 27 'C, B 2.0 Co

AT UL, EAH )3 I, )77 2 RN ] B R AN
[l o RICHH A (I 27 TR B ARG 4% 1 AH F) (1 B 2k
B, W R TR, BOCHE A E E A () T

4 % it

D AR EE AR AR A A E A GO, M
ST A R 1 R B A XU T Yl 35 5 1

2D ¥ - AL R AL e % 2 s b T A &
IABESAE . WREIAR], T AT - XL & T KT
A MM (P<0.05) o FEACHTHEDX AT, i - XL

PR RGeS gl XHLAH L, mT LUK & N = T 30.0 °C
1/ NISEES S BE A 20.2% B84 5.0% .

3) - XML R R G A S A N IR BE I IR B,
U T B LS A AT A BE . 8 10:00—15:00 FF
ANELE R I T - ML N A A AN A, AT
1 Gl BWrin 6 XL ) WL EET T (P<0.05) .
16:00—18:00, V13- KB 455 A il BEAE 45T, T s (1 456 11

N I A T TR RO . it A B, W
A8 P ARLASASE FH Y713 B 5 W T ol P B M 38 5

DM TR W ING S N ATE s e b w AT A SRR N
Do ARIG I, Sl KLy P 05 SRR3R 1) S 3 vy
T AT - ML B A RPIROR. 3.82 ¥X/min (12:00) i 3.05
P/min (14:00) (P<0.05) .

5 3 7 - AU L R 3R 8 1 o K Bt s P A — e B A
K S8 oK. RG], M¥e e H /K S
KEF (627 m/d) , MR KFHRIEE N 5.4 C; 4
H KN 2.76 m*/d I, 4R R B R 2 i 1R 6 1)
e KME (123 C) &

(& % x #
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Cooling effect of water pad-fan system for fattening pig houses in Beijing

Wang Meizhi'?, Zhao Wanying?, Liu Jijun'?, An Tao', Yi Lu!, Wang Gang®, Wu Zhonghong~**
(1. College of Animal Science, China Agricultural University, Beijing 100193,China; 2.State Key Laboratory of Animal Nutrition, Beijing
100193, China; 3.National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China)

Abstract: High temperature in summer will cause serious impact on the production performance of pigs. So it is very
important to control temperature in the pig houses in Beijing, China. An experiment was conducted to compare the cooling
effect of the water pad-fan and only fan in pig house in Beijing from July 24™ to August 11", 2015. Before testing the cooling
effect, a manual test system for measuring fan ventilation rate was designed and applied to check if the ventilation rate of the
experimental pig houses was appropriate. The water pad-area for the experimental pig house was checked too. A total of 188
finishing pigs (each pig 100-110 kg) were prepared for the experiment and divided into 2 pig houses averagely. Temperature
and relative humidity outside the pig houses and temperature, relative humidity and wind speed at 6 sections in the pig houses
were monitored. The results showed that the ventilation rate and water pad-area were up to the standard recommended by
“Midwest Plan Service Structures and Environment Handbook”. During the experimental period, the wind speed range at
Section 1-6 in the water pad-fan pig house and the fan pig house was 0.51-0.84 and 0.51-0.68 m/s, respectively. There was
insignificant difference between the water pad-fan pig house and the fan pig house for whole wind speed (P>0.05). The water
pad-fan system could reduce the temperature inside the pig house by 12.3 "C at most compared to the temperature outside
while the fan system could reduce the temperature inside the pig house by 7.6 ‘C compared to the temperature outside in the
same experimental period. But when the temperature and relative humidity outside the pig houses were 36.5 ‘C and 60.1%,
respectively, the water pad-fan system could not control the temperature inside the pig house below 31.7 “C. During the 450 h
experimental period, the time percentage for the water pad-fan pig house and fan pig house with indoor temperature of below
28.0 ‘C was 71.6% and 61.8%, respectively, and that above 30.0 ‘C was 5.0% and 20.2%, respectively. The temperature at
Section 1 was 0.4-2.2 ‘C lower than that at Section 6 in the water pad-fan pig house while the temperature difference at
different sections in the fan pig house was not significant (P>0.05). The relative humidity difference at different sections both
in the water pad-fan pig house and in the fan pig house was not significant (P>0.05). Respiration rates in the water pad-fan pig
house were reduced by 3.82 bpm (breaths per minute) at 12:00 and 3.05 bpm at 14:00 compared to those in the fan pig house
(P<0.05), and respiration rate was affected by temperature (P<0.05). Being one kind of evaporative cooling method, the water
pad-fan system would consume 1.20-6.27 m® water per day during the days with good cooling effect and the temperature was
reduced by 4.0-12.3 ‘C compared to the temperature outside the pig houses. The temperature range reduced was not consistent
with the water consumption at all time because the relative humidity was not the same in different days. These results indicate
that the water pad-fan cooling system is better than the fan cooling system in pig houses in Beijing, China.

Keywords: fans; cooling; wind speed; water pad-fan system; pig house
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