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Study on Variable Side-Windshield Air-inlet in Layer Housing

Yu Hongjun Shi Zhengxiang Li Baoming Ma Yongwu
(College of Water Conservancy and Civil Engineering, CAU)  (Beijing Hongji Co. )

Abstract The problems of the inside environment of laying hen buildings with tunnel venti-
lation system in winter have not been fully solved. The inside temperature is not uniformed,
the CO, distribute with obviously drafts. Therefore in the local of air-inlet are always in
cold-stress with low production rate. Using the principles of air-inlet jet, the traditional air-
inlet is improved. It has been shown that the improved air-inlet can be used to avoid the
cold-stress on layers, and to uniform the inside air temperature, and to increase the produc-
tion rate, to clear the dust piled under the roof together. The rational width of air-inlet used
in winter is analysed. An applied model for determining the amount of air-inlet and its ar-
rangement is put forward.

Key words layer housing; environment in winter; air-inlet

H8FRARE AN EBERNAREESEPEHEIHE . RELERRMIHREES
AT T MERHE I E R A ER A BGEN  Z R R AR B — WA RERERD,
7B AR E R B KL TR, HEE & N2 RARBMA TR, FEEE SN AEK
REIRGE X, RERAHERESHAERREE BRI TAE, KRBT EEH AR T #HXO
FEENARHHIEH, BIREME LR EFFHRN O WY @I, BET R0, L3RE
10~30 cm fESH AR A LA 1), SRS RKH —Im#E R 57 —mHE R SR AL ER T &

W R H A .1997-02-18
OEFR" A "E SR B A S0 & REE R @ ERTFR"T58
QR EE IFERE 17 SPFERN K2 RKEX)67 {55.100083



Fal MEESF BEHALERWNESFRESERD 85

WIRE . ~E AR ERBE T
# o MR A S, B O
MR A B e XU R B L X

@

HEROMSEER AR AT DT
WS N, SRR EEE
5138 1L, 60 7S B B G B A 7 VI YPIY
EXR, VRV R
YRR R W 5 s g gl T3 eml— ol Ty
BER RO REESR
HERWRERBENE 40 RE M1 eh#RofirEd

M, HFERRE RA 3.2 C S B E B XGHEIL 0. 8~2. 2m s, FERHE 60.0%;
TERWTLE N A 100~120 HEXY, B PFHEREMN 5.0 CEA, FERRE 72.5%, L&
FH = E A 84. 3% 1K 11. 8% . MG RFIRT R, SN EU LBRTU TH> S RNEEE
KRENRZR , REZREMEE L ESTHEES, R RREXS C,

HEEENAFEWENKKAANBERESENEEGE S AESARTBIRS &G BN E
W FE R TR RCFEE R T B AL ELA IR T N m R T RAEERAET
17 Rem™* By B P X E G & (37 S, 200 IS IREE X B ED , 7T LAF I E XS A B i 7= R R
RENWFHBEAET 8.8 CM, FHAE A KA LK &SNS =S H5 2 5 B A 3
MSEEEE . EH, AMAEES SRR RERRESEHRSESHELER AR RF. B85
Witeg e SRR O E R P —F,

1 SRS X Ot

SR RETE R X O SR B D TR A, L FE ARUE S s b AR 38, B KL O
MLFHEO T ARG LB B MRS . TSR RTE S0, AR R 2 5 AR
ESFRFEE BTN B AR SRR ERE THASSAEMRE.ZRE
MAEENERH T RS TUIEIS R B, X B E A 18 & SO B DB R R S8 B IR,
ARG T A1 P

R JE Rl IR 5 SR R I 7 L RUBIL 5 (R < o 8 B, LA IR B2 B 0 XL 1T A B
BHBENHERXAS, MRSFHRESHERNOLE 20, EF T IJLFHR O80T E. %]
B A MR AR AR IIE T 28 KO MR T &8 R XL 1] B 5 0 LA RAF R O e, 9F BLRT 4R
R ; S AR AR D (HLBERAT a0 SR 26, B4R R A 14 25 G 2 T 1T A B RS B
RO L w A W2 1R BEAT IR Y .

2 MRER5HH

MR H 1997 £ 1 F 2 A5 MRS AR 20 7 R EG S EG & WIXS K.

X O MR & R VR R R O NE R R,

FEOEFAHEEHRNOFTERE R 24 con, RO FLEE 1.9 m, Bl E#E SR O,
HIEE R 8~24 cm, FLOEE 2. 02~2. 13 m, I8 BJE A AL BAR R0 RO NGRS 5 At



86 tE R LK EE R 1997 4

MEIREE L ARETE

§ 2,020 TT
EHE At
- I~ smm |
2 e I h |
= 1.100 | ll' |{
|l
& o 2;2120 1400 |
370H 1640
EopagEd ST E HimE SLEE
(a)EFH RO (M EMEZFRAEDHRD
H2 E4H#RCEH
& 3 BR.
2.1 BAKEEEL
2 4 HNE P AR [R5, O 4
SRAEHHRNOF/BIEE

HER#R DM REEE M
PG, BT IR AR IR O 17 B
INTHIE S 3.1 CL B K FHIB A
6.9 C;EEEFME,H1E
EWMGHEEEFHERERS
T35C., BeHEFEREETR
AR OWHEZ R, ERE
BEREEM W EFA 1.5
C, #HXNOWR/TBTFHREREREHEXNORST 4.1 C,FHEWFHRELEAT 0.8 C,
FE, #XORFREMHSERES T ULE D,

H3 MEFAREHEROHRGHFR M AHE

k1 #RoZH#AMEMEANFHR LB IEL N H C
=3/ MRS &SMRE F1E %2 #mam  WATHEX
L T
- R s
G S e

WM EHF 1 &R,
FEEHR O FEE 240 mm, FHEXE 2. 0m s X E 2420 m?-h™1;
15 R O FEEE 150 mm, PRI 3.5 mes™ L, $EKE 2 650 m®+h~1,

KA R OB, AR O HERS RIESF EWRSE 1 EE EEEEHERENGE, —H



FaH MEES SERHABXNNNSRAFEsHERO 87

WUnF|5E 3 LR R, SR B A KGE A 0. 8~2.2mes™!, TERAMPSHAIETHERO
H XS & HE R OB RIS, MR IF S 1~2 G RMLR O 58 B 1E 8~24 cm A LB, B KR,
HERTE 0. 3mes T UT(H R O, FELFEEYFAREMXEMRT 0. 3m-s iy TLEHEIRS,
2.2 “EHESmNEL

22 2 WX OSRIES AR AR ZERIEFSH «(COOMSMER, &K1
SRALZITTHHEL T, A BN SRR E SR O R, &N R E MmN,
BRI R, 5 9. 0m DA b, JL T 5 8B B T BE R O iy BE KU R 4~5
m, &R E K LR E, FEERE TR O _E RSB EE o CONHEM/N. MBS RAHRO
HIFE RS R &SN R S W B IE B AR TR RS KB, 7% 219 388 e, BE IR BT Rt
Toie W E WK ve B S . 3 XL O Z S A0 B 43 A 0 O o — 5 0 B 94 5 0 =0 XL 1 A 46 KL
SRR AR T R, 016 B B A B .

F2 #RNoKFAMESAN COME L X108
m oA i &'
X B 2 il o= E TE
1 4 7 2 5 9 6 8 3
WX A 650 1200 1900 1950 1950 2200 2000 2000 1800

EEHRO 2150 2 350 2050 950 1150 2700 1 800 2 000 1100
YR LB LI 3.

2.3 #HROME~EEMNTL

F 3P 1H B 5~ 11" BALRREHR O K& RE R, 3RO S E %S E Sy ™ E
REE T 21.5%,35 81. 3% , B E N TFH=ER 84.0% . HHR OB HEENGR~%
RPN 78.4% R =EERLT 5. 9% (WF 3),

£33 H#ROXBHNETLYSEE %
. . E1mE
A= MRS o520 £TIWE B4
1~4% 5~11* 12~15%
e BET 1 & 73.3 59. 8 74.1 69. 3 70.9 83.6
-3 = - RS 0 81.3 70. 6 78. 6 76. 4 83.3
AT 1 A 75.0 85.7 89.6 85.5
2 ,
wE 1R 84.8 84.2 89. 3 84.9
| 79. 2 88.1 72.9 83. 7
TE
WE 1A 82.1 88. 3 87.5 83. 8

VAR XS HM W 252~266d. P 1EILHEH T 5 A IS EL, LEF 61 BEW.FEMTESR
60 RSB 2 HAETH T 34A% 3L 39 REX B 3WMAKIT T 2 A% 24 HEN,

2.4 HXOZEEXSFBER AR

T X UCGH S YRR, O 1R B B AT B8 Sl A B R 1 9 B RN HERUL B BORRF ST E AT
A RINERIRENE . AR 4 AT 0L, RHLHE KB — 8 B AR 0T, SN R 1 3 0 4 IR A R I
FAREN O TR, ENIFE 1 GHERILOAE 25 000m® b A%, 5 FHAENE



88 OEOR R EE R 1997 4

FE OB, FEE X O 58 BE 6 3 0K, s R 1 R AN X B R R O, M K O FEETE 12 em ZEAG IS
RRIEBI R, TEN 15 cm BREHERBRK. BEFNFE 1 G582 R, #HX O K XE
(DGR OREYE R AT BENEH K K BHERXRRRIR>0. 9DFRWT

y=—0.241 42°+1.192 6x+2. 072 R*=0.994 4 (1 & AALED
y=—0.3062*+1. 583x+3. 214 R?=0.9729 (2 ERWLED
F4 TEEESHHRNONRER
= HER B/ B S W R O FEE /em JRER O R /em
. o HERL 05 B
RAL%/& @m*-h™ 8 12 15 18 24
RO R/ (mes™) 3.0 3.53 3.5 2.91 2.03
1 25000 X E/(m*-h™") 1210 2140 2650 2640 2 460
HWRNX#E/ (mes™!) 0. 22 0.2 0. 16 0.8
HER O R/ (mes™) 4. 47 5.16 5. 35 4. 49 3.57
2 48 000  FHAE/(m*+<h™!) 1800 3120 4040 4070 4 310
EWRNE/ (mes™) 0. 27 0. 26 0.2 2.2

TR AR < PR R R X T BT b 15 A R A SR XU AR 5 1 B SR S LA b R R S B R B XU

Foh, #ER O B X T AR FEEWHER O, SE AR E BRRE S, RERE
BT EREBRET . 5302 GRALE, TR H 18 cm §#EX O AT FFE (6 m
EDARELEHERTHE.

3 & i

DR U S0 5 SR O, 6 E XS AR At T N, B TR B B
B 9T 3RE . CO, TR 5 HER D KM, T REVOSH R 88 T BRI ER,

RO WA, S I R E R O RN EE, B e T AR RRE
.

XX OOXRBE LU FTHRERA A3 LERIEE, L AEEENENER.

2 & x W

1 ZERE]L REGEHRXG SIFFEAIIR . (AR ] AR A ERL K, 1996

2 RECESR RENERGRM, AL+ E R Tk it 1985. 176~179

3 D'alforiso T H, Manbech H B, Roush W B. A case study of temperature uniformity in three laying hen
production buildings. trans of the ASAE,1996, 39(2):669~675

4 EFIEIEHR. R AEWIFIE TR, U P EAAL BRI, 1994. 86~93

5 Hoff S'J. Isothermal airflow characteristics in the animal-occupied zone of a slot-ventilated swine facility.
Trans of the ASAE, 1995,38(6):1843~1852

6 Design of Ventilation System for Poultry and Livestock Shelters. Standards of ASAE, EP270. 5, Dec 94



