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Mensuration and analysis of environmental parameters in cascading cage-
rearing meat duck house with minimum ventilation in the autumn
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Abstract: The study aimed to detect the effects of minimum ventilation mode on the environmental parameters in the

cascading cage-rearing meat duck house. During the latter finishing period of meat duck (32-35 d)in the autumn, temper-

ature, humidity, wind speed, CO, mass concentration and
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baoencail990@ 163.com showed that the outside air temperature was 6.31-26. 12

NH; concentration were measured, and CFD model of
duck house was conducted to simulate and analyze the dis-

tribution pattern of temperature and airflow. The results
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24. 85 °C during four consecutive days of testing. The relative humidity outside the house was 13.74%-91.49%, and the

inside relative humidity was 28.94%—79. 68%. The air speed in the house was 0.30-0. 81 m/s, and the mass concentra-
tions of CO, and NH, were 1 462-2 798 mg/m’ and 0.05-0. 87 mg/m’, respectively. The relative error between simulated

and measured results in temperature and wind speed was 0.8%—1.3% , which indicated the high agreement between the

digital simulation of the constructed model and the experimental results. Simulated results along horizontal profile of each

tier cage showed that inside air temperature at central region of each layer was higher than that in the forepart and back from

longitudinal angle, while airflow velocity from the middle of each layer to the fan was higher than other areas. Furthermore,

airflow field was uneven due to incoming airstream which from bilateral symmetry window run into each other and gathered.

And this study can provide references for the optimization design and environmental regulation of cascading cage-rearing

duck house.
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Fig.1 Floor plan of the duck house
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Fig.2 Sectional view of east side wall for the duck house
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Fig.3 Structure profile of the duck house
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Fig.8 Contours of temperature along horizontal profile of each tier cage in duck house
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Fig.9 Contours of velocity magnitude along horizontal profile of each tier cage in duck house

AHIFERI CFD A i g0 G & ATk B S G & TP X, A B AN, Z RSB R R8RS
AR — PR IR SR AT TP R S P BT 7 R S 4 P R A
MR . IR A AR AN PRI N AR R M P B —E AR E . BeAh, T



B BV 45  J225 OE SR AN & Bk ey Nl XU PRI S 5 i B 4 655

A PAVERS = J2 g A E P 368 I DRGSR 3 A S e A
AU A AR e T SR S fe 18] SR R S T
LR PSS T B u R i S VAN R VA RV L S 7
HJZ R A o 2t — 25 DA & P8 SO A 8 3R
i, AR S R A E N

SE

(1] AR, 2018 4F BEAK B 7l & R BUIR Rk & e a3 5 il
[7]. PEFEHIRE,2019, 55(3) ; 124-128.

[2] R #fa, Jshin, 2R, % ERNERSXERNE A ES
HNESAHI]. PEKE, 2019, 41(11) ; 32-36.

[3] SHENLY, SARN, NIU]J G, et al. Environmental parameters of
broiler house with three-overlap cages in winter and autumn/[ J].
Animal Husbandry and Feed Science, 2017, 9(5) : 275-278.

(4] FEWA, EER, R0 8B E N RS R TR ER
FENE R PR AL BE[J]. Al T2, 2019, 35(4): 211-
217.

[5] =30, v 52,5 HEEEARITE TR
BADATFELJ]. PURGIME R 22440, 2016, 41(12) : 68-73.

(6] WhIH MM, T R, E. ETHENY CFD AL
NAEGLEM I SHAE[T]. Rk TR 4R, 2017, 33(3):
214-220.

[7] SHEN D, WU S, DAIP Y, et al. Distribution of particulate mat-
ter and ammonia and physicochemical properties of fine particulate
matter in a layer house [ J]. Poultry Science, 2018,97 (12):
4137-4149.

[8] ZHAO Y, SHEPHERD T A, LI H, et al. Environmental assess-
ment of three egg production systems Part 1. Monitoring system
and indoor air quality[ J]. Poultry Science, 2015, 94(3) . 518-
533.

[9] ZHAO Y, ZHAO D, MA H, et al. Environmental assessment of
three egg production systems Part III; Airborne bacteria concentra-
tions and emissions [ J]. Poultry Science, 2016, 95(7) . 1473-
1481.

[10] ZRE & 9l HER, % NEEENERG S BN R
BIES )], E#EAO A, 2017, 33(1) : 120-124.

C11] MR ARACHS 58 4. s o A & /NI KGR B2 37 43

[J]. PEZEE, 2018, 40(20) ; 42-46.

[12] PAWAR SR, CIMBALA ] M, WHEELER E F, et al. Analysis of
poultry house ventilation using computational fluid dynamics[J].
Transactions of the ASABE, 2007, 50(4) . 1373-1382.

[13] KIMKS, YOONJY, KWON H J, et al. 3-D CFD analysis of rel-
ative humidity distribution in greenhouse with a fog cooling system
and refrigerative dehumidifiers [ J ]. Biosystems Engineering,
2008, 100(2) . 245-255.

[14] MOSTAFA E, LEE I B, SONG S H, et al. Computational fluid
dynamics simulation of air temperature distribution inside broiler
building fitted with duct ventilation system[ J ]. Biosystems Engi-
neering, 2012, 112(4) : 293-303.

[15] KIC P, ZAJICEK M. A numerical CFD method for the broiler
house ventilation analysis[ J]. Journal of Information Technology in
Agriculture, 2011, 4(1) . 1-7.

[16] EARZE. THRFA TS50 -CFD B FE S R M. Jb5t.
THERAE AL, 2004 7-11.

[17] FhK¥, B W, BRI, 45, SRR EE X RS AR KPR R B
PEREDD AN G DI RE RS e [T, Ak B2, 2018, 51
(24) . 4720-4728.

(18] F B WP, 255924, 5. 25 F MSP430 M9 & &8 el R
SBR[ T] LR RL A ,2018,46(9) :236-240.

[19] Xiedr XMEMR, 3R, 45, BT WSN Y ZE X835 20 i i I &
GEBETH[ ] F A1, 2018,49(7) 1 1453-1459.

[20] FHEHE, 00 OHE, JEIE I BRI S 7 8 MURE TR Tt a6 AL e Y
(I35 A4 FL 2018 ,46(18) :343-346.

[21] JA 22, 3225 REer, A FE X BE Xt i) Bk fm #A 3R B8 T 1A
XA | R BT B A TR RE RS R [T ). B IR,
2015, 27(12) : 3726-3735.

[22] £ FH,EHC, 2RI HIBE L E CO, e BE i br i 5 I
ANE L] el TR, 2017,33(2) : 240-244.

[23] P& R, BEMGac, & Bk, 55 & Z 0 R & 25 SUB0RL
Wy B AR A R RN PM s AR AT [ 7] B
PR, 2018, 49(6) ; 1178-1193.

[24] LIANG Y, XIN H, WHEELER E F, et al. Ammonia emissions
from U.S. laying hen houses in lowa and Pennsylvania[ J]. Trans-
actions of the Asae American Society of Agricultural Engineers,

2005, 48(5) : 1927-1941.

(A5 R )





