19/12/1444

2980 i,9 5 Sy (b

S 0liaems s s

LVR V-

239 0315 yolais| 395 4 Ol SIS ko 3 g pley JiE Hosb 94 Sl sl Je 53
+1Y/F soab Oladgs 5l Juol> Aildlo (g Adgs 55 ¥+ 0+ B YYD Jlo I aS ol 0ads i Gy *

w1
Sloh 3 cistdd e Ay S5 o5 o) Wy BT 5 gizr S ol sl 0,6 & by po b Ay (Rl *
+ ol 0393(p S

5 LolES GIKE 03,5 4 (511 45 ol 0l 2 ins pur @l 35 3blin (el 35 spub Adsi yoiaue Ay L9
Al o0 a9 4,0

9 P13 G395 St IS b 4 Oler s S 3Bl p,5 s ot 9 T bl 45 Col 02k ol
o bl o yuad a3 § 0 Y Sl Juds> a3 § 0 0329 42 y9ub

313 puedsrlin 5 it 31 Juol (sl S amsi 21053 1+ Sladss 5 011 53 el (52 (b e STys5 0330
"HP& 535 sle,S " 1) 0 )10 812 5351 B e 51 AL slesS 9 (HI& 1531 &)l =) s 3ke
S (o0

“F e Dageb 0 las b g bma slo S o aliols 4z 9d @3 03 5l Wb sy LS ¢

9l o0 @ i s Sla,S Al by (ax,o¥a/F

3 3y s B 1yt Ol 13 (el Bl s 55 Gl 28 b ST b a1t
23515 O K diage 3 Shos

M Housing Onentation Design Accarding to chimate region
M M
E W J
i I L
? |
s s
Cold Climate Hot Climate Hat & Cold Climate
region region regian

il st Jge!
Gl Ogml 598 Szl 5 Sola T Jolls o5 39 i by s)luly sk (aes 4 Olazsl Sk i Jlanl sl Y elss
313 0T 595 0 & (Ko 2 gl 5 slas]
1 (o g b S5l 5 23l aes b 5 omly 5035 03 ples Sl (g 590 b S35 g Wle reb Jualse i g 0 9 )L Ll 6,85l s
B
a3l 3ol sy 55 a3l 6)le 5 Slo wb g o)l 5 i
S 53 2ol Vel & (Gaasie 53 Olososh100) Ko 0% &Y K
(ormen] o2 5 Faw (Sal w15 35 4
2y g 4 S aliold 5l B L 5,8 aladisipgile,T sy B 135 g0 Ll dlo yo s 5

m— =
== ]
L =

rll

£ elnie Gllo (S ishy I cslml Spms




19/12/1444

o S
7 etes Gule
sl = = S
Py
g
idhores 4l = — st gt
oo e = 5o S 5 E5 X SRt X

Sass s

e slmmas cmrT ramss S cslaisas

63 2 21 g Nz Oxz
3 sloul shite 4
o1 plas S o gli)
& Slbl e 5 Olazsl
sk s Gl bolas
T S ool a8 o
3 dule Ve g 5 pylie
Olosw

< gly 3 wwllean concrete
G o) o8 Olasw le b ox
(a0 1 Ol p 55k V0




19/12/1444

g
sl Cadw gl 10
b b o
FUY Sl i o
O 5 s LSl e
S Osm s bl
Ll G
Lol glosm
Ysone dsl 5 2
Sl ® JI0 Aol s
L i o

i L gty ol Sl gl olea S
HEALTH BALANCE

ENVIRONMENT

-

BIRDS

Biosecurity
program 4

g— 4
PATHOGENS WHAT IS /
AHEALTHY S 3
BROILER 1 )
—_~ Lad
e

Physical status +
vaccine program

Introduction of Birds Ars= 335 Cleaning and » e S

Disinfection

v

Depopulation of Birds

PervonnetHomtans syt
it P U e gl ke
e g
Vermin Manure Remaval o
oS i » 4l sk o Carcass Disposal AT
55 Jor S s Jam i




S5 5 42959390 ) Caiol Wty 5b 33 gl lod 5

19/12/1444

Pubichoad

[
i
aped

e
pEy
sptem

| =—
| e |

[PEr———

338 154255390 hu  Cuiol (ol D1 39 gl et 3f

S5 5 4259390 ) Caiol g S 5b 33 gl los 5

Transition area with
shower and

ST PRI TY)

08 15 4295990 i Gl ity D10 39 Wl et 31




19/12/1444

S5 5 42959390 ) Caiol Wty 5b 33 gl lod 5

A

The entry room will be marked
“external zone” and “internal zone" |

S5 5 42959390 ) Caiol g > 3b 33 gl loa 5

9 Azl 1) M addga O L Gl (21b 5o

b &8 Gl G -
-9 Ogedy ol (o2

5 lsn s of bulyds
Ol Oyl

ailge sl Olia 43
L ST (@le WL sl
[(RORPINEN




19/12/1444

i 4 Gile 9 >0

bt 3 s bl (693,08 il goal b s 3805 03 3, Shee Gy ST 4y 287
A @3 onle S sla disa Glalf 4 sl A (n S A 4 DL b el & s @ Gile
5 Sblgs 535 o K5 ol J515 0lhnn ol ilon 5 sdygs 6551 398 ials
305 o 5 b o [y Shgs e 5 005 05 53 il sll sl ol sles
3 r 0 slos i sl o 4y i Shlgs ol il 1 ade

Figure 1: Optimum performance temperature zone
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Air ramp over the top of the
obstructions to direct the
incoming air to the top center
of the house.

Creates cold air at floor level and can
result in bird stress
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C

Correct placement of inlet cable and rod. A. Side view; B Front view; C Top view

@ Guide pulley ® Cable/rod — Nylon cord
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Updated minimum ventilation rates.
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The infrared image shows the correct flow of cold air entering
the house via a perimeter inlet. The gradual increase in ceiing
temperatures is noted in spots 1 to 4 as the air reaches the center
of the house.

Galvanized (Flush or Surface Mount) Inlets
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(Tunnel Ventilation) e s —F

(Tunnel Ventilation) N5 aegi —F
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Figure 17.11 Cooling pads at air inlets in a tunnel
house. The cooling pads reduce air temperatures expe-
rienced by the birds. (Photo courtesy of Michael Czarick,
University of Georgia Cooperative Extension Service)

Figure 17.10  Exhaust fans moving air through a
tunnel house. (Photo courtesy of Michael Czarick,
University of Georgia Cooperative Extension Service)
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Table 5.6. Recommended air velocities in tunnel-ventilated
houses.

= House Type Air Speed
Broilers 25-3m/s
Pullets 1.75-225m/s
5 Poultry Housing for Hot Broiler Breeders 225-3m/s
Climates Commercial Layers 25-3m/s
Turkeys 25-3m/s

M. CzARICK Il AND B.D. FAIRCHILD
The University of Georgia, Athens, Georgia 30602, USA

5

Tunnel fan capacity
= desired air velocity x cross-sectional area x 3600

Where:
Desired air velocity is in m/s
Tunnel fan capacity is in m3/h * 2.5m/s*43.125*3600= 388125m3/h
Cross-sectional area is in m? * 388125/40800=9.5~ 10 fans

sy 50 dulons g -
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Poultry Housing for Hot
Climates

M. CzaRick IIl AND B.D. FAIRCHILD

The Unersty of Georia, Athens, Georgia 30602, USA

by 4gr dlows 09 -

Air velocity \ =
OXY AVB=FT Yor -
= Tunnel fan capacity/(cross-sectional area of the house x 3600) 355 o sl ,xﬁ | ’.é::f‘:p
Where:

Air velocity is in m/s
Tunnel fan capacity is in m*/h
Cross-sectional area is in m?

388125m3/h / (43.125m2*3600m3/h=2.5m/s

bl 450 FO 25 b Tasd o e 4> | 3l aS 53 Ghisi 45t 3 15 LT-
Air Exchange: House Volume + Total Fan Capacity
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3665+ (10*640)=0.5727 min™ 35 sec

16



19/12/1444

g oK b Sligd a9
e A 0 e

e ’;*J
1 o

o £101 08 e i 4 2 o
P

.

by s 539,59 w00 Wb

Y 4ad 8959 P8 A

o 1/ St
0 GIbw 160 (32 £185)1 % A0) igs 61985 15399 €lasy!
gdsb = logs 0u9es 5398 Jgb

s 17651 (A) 5399 SUL 0l 5 032 U 3023 90 ougl ji Jsb

Fo 1/0 1 il (B) ¢l whiian 15 > SUL o)
= 35 ST iS5 s 290 poe e b (g g 00 990 bogs B

o
““Pad area = Installed tunnel fan : Recommended air velocity
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Air speed depends on fan power*
and on the section of the buildin

VP = Fan power in M*/h
Power VP =S x A x 3600 | S = Section of building in m?
A = Required air speed in m/s

 Actual power. Take lossinto account

Without cooling pad With cooling pad

Air Inlet
Area AIA - VP AIA = Air inlet area (inlets) A1A - VP
10000 | vp = Fan power in M*/h 7000
A0 P of st presure A0 Pa of statc presre

Y 498 6959 28 ik

Too much potential for air leaks
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(Tunnel Ventilation) A (Tunnel Ventilation) Ay

U9 Usp > Eha s

Tunnel Ventilation Operating Pressures

Air Velocity Static Pressure T

2.0 m/s 22 — 27 Pa 111l
2.5 m/s 25— 30 Pa
3.0 m/s 32 — 37 Pa i

111

55 mie “0-45Pa -_—

4.0 m/s 45— 50 Pa T

® = suggeslod area 1o take average alr spoed

(Tunnel Ventilation) o
—
n =1 . g |l—>
B ———— D ——— v 2,5mis i [
¢ > 50%
A——————— —— padt —_—
A— ———— —
_ — —
e == 50% pad
< FIPTI s . M 1,25mis 1.25m/s 2 .
o Figure 10. Bi-directional tunnel-ventilated house. | t—— x — B —>
Bi-directional tunnel houses are only advisable when the house is very long (over 180 m) or when the = -
velocity generated by tunnel ventilating in one direction would be excessive (over 3.5 m/sec). € % >
=y =
> ————1
i 100% pad —
> T e—ime —time (=
— - — | El—>
= = e 100% pad ;
Figure 11. Single direction tunnel-ventilated house.

18



19/12/1444

Kbl HLid 55 (M3/h)adss &5

50 31l 2Se (50 el WSl YO i LS 55 s MBJNE bl &y (e ly
ol gt e g 1 (slj) & el > ogia 00 b il 3 aSiasio Y5

oo ol £ 028k 2L /YO LN Y/0 4 JKul 0+ s 5 Air flow ratio ©
Sl 5 o 4 i Sl 033 55 S s 405 e e Sy S
A3l o o +AD B -0 o ln (2STom o olr G ] o JmL REFPFTN
,g,.\augyu_g_.\_v,u,ﬂum,.;g;v,“swv,\.muu,muu,,u
23l o canlio 45

el i s ls LT
)13 29,5 by e
23l azils dens 5 Jg b il 30 Y

53 oanSaia FoA b 4ids 53 ke ie FA- )06 b sl iSTea 51 ¥gena ®
il el

Cones increase fan capacity by 25%.
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+ 1,78 - 2,0m/s = design air speed thru 150mm pad
¥ 4 27m /s = de5|gn air speed thru 100mm pad

(E\'aporati\re Coo[ing) S pid (sibw b (€

ofe Tempera

ust Increase
i \
7

Pad slope 30-30{ most of the
ime used wi cm thick and

in mid to high humid areas.

(greater than 50% RH +)
Pad slope 45-15jused more in g

very dry environment in which
the 45° inclination is directed
outwards to give more
evaporative capacity (dry up
faster). (less than 50% RH +)
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Evaporative Pad Cooling Potential
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( evaporative cooling)
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PURGE LINE
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The use of inlet curtains is essential for preper

ventilation behind the pad area and to distribute

similar air speed over the whole house length.
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» ® 2 bar (30 psi)

.-
2.8 bar (40 psi) o,
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Bell Drinker
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S35 T o o2 sl
Number af lines per house
) o ) s ol | Mumbor ot tives perhowee |
(483 53 393 3o o Jus 13 23 Genn Sk K3 ln drgr a5 tilatdaad Wousa width 810 mir | 10-12mir 1215 mir | 15-20 mer
Drinking lines 3 “ 5 6
Pae 3,03 mcher 10

12 15 20
* The number of nippies is dependent on the quantity and type of poultry and the number of drinking lines.
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Minimum drinker requirements per 1,000 birds post-brooding.
Drinker Type

Requirements
Bell drinkers

8 drinkers (40 cm/17 inches in diameter)
per 1,000 birds

25




19/12/1444

5295613 i
1 Slogi (sl sl
!, Chain feeders (troughs) '(s*s9)smmseaits
2 Overheads tube feeders Vol 5,800
® Pan feeders ¥ lhis gppils o

2354 1l 4 529515 canlia slid

gzl Ve a il g | s S350

(015l yro g5l 93) 4752 a1l 4 L ja gl P (o3l sils
(58 jaa gl PE)asig 1+ 50+ o sl olity | it 535
(o sia e ¥A) w33V sl o | o 95>

IS (593013 (Sl 93 b sl el F/O S22 5295515

Sl

13,5 dg Ak A5 Nz 4 Sl Ol

)03 (Ko )96 93 4 0 3,5 Oy JuS ¢

(hammer peripheral speed) Gl @l 4,5 e -1 ¢

b gl 203 9 Sy oy

ols S sl 05 (0 Dl gige B33 3 595 5 Sl LIS bl s e @
Sl jai D3 ojll @i aals il 5ol s 4z S0 e Ss>

Example of calculation:
rotation speed = 1,500 RPM (Rotations Per Minute)

grinder diameter = 0.7 m

peripheral hammerspeed = 0.7 x3.14x 1,500 = 55my/s.
60

Ve g 6l @ s ST 02l 4855 53 )93 To v+ g e pus ST
ol i 43l s 520 00 gk Shgs sl bl or Rl
il a3l jaiia 35 & Ol i

Sl

—
—
bl 6395 93 paa Sra 9

o Gir o 1 6Y 30 gy i o
(LOY b YV Dilig 20ps

3 AV S osluil gze j2i Jule 53 5l olie 4z 0

33 ga iy s 031l goigs asels

Direction of,
hammer travel

25k ) £ dygli g (kb 58U b b 5y Ble

olwT

L os o P slad e Oles 5L sl
CR L IO RIS ST ol

sl Sl 033 5 D55 031 6 S e
Sl s S,k g5 S lad
o 4S5 5k 3515 3 92y (638 o

4 Fasle 00 O gl odd slgin

sl F g SN sl a5

$Lad 355 9 3,Ihkwl A 1 ol cpl SRalS
(D3 oIl e SalS s edhe SIS 5L
St e LS Al s ead LS s sl
3 e b B e 3 Kl dm s £ £
S5 ol epl amt il e el Ao ys 00
sl bl DLl yas

26




19/12/1444

SlwT

Typical particle size distribution for mash feeds.

Particles Coarse Mash
>3 mm 25%

2-3 mm 25%

1-2 mm 25%

<1 mm 25%

Hammer speed influence on the grist size of maize

SN e 3l e i 3 555 Elosm Sl a5 L Gl 4 e e e G
S

o oo A pon) o8 5 a0 ol g 0 039008 s 45 o iKia
b3 g9, 5 398 o8 3 s Sl O3 e 4Y ol ke Rl
o ot Ol 035k b o Gl )5 s 3 ol Sl agd e 5
39 o g 6 20 o) b g AL

Average diameter of the
grist
(mm)

o 2 4 6 8 10 For most poultry species, the relevant range for feed particle size is -0.5 to 2 mm. Under 0.5
Diameter of the holes in the grill (mm) mm, particles are less readily ingested, but this size is essentially composed of vitamins and
minerals. Above 2 mm, comprises mostly of the cereals, which may give rise to feed particle

—4— 106m/s —8— 53m/s selection by the birds.
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Figure 15. Demonstration of luminous
% intensity.
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Figure 16. Demonstration of different light
intensities at different distances from the
same light source (luminous power).
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lux O 58 = 155 JLs lumen/m2 or 1 lux = 0.0929<:5 fe (lumen/m2 ).
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Floor Cages . _ . R ) v

Age (weeks) 5-10 |10-17| 5-10 |10-17 QA»IWH@M}L&)J%[!&),Z!I ;Im,d),mléd,bkwtm,\&gwrkucm.;»L..,imugl
Ventilation Minimum per hour / kg 4m’ 4m’ 4m” 4m”
Stocking densities Birds / m® 15 10 15 10 e
Birds / m? (hot climate) 12 9 12 9 Equipment Space Guidelines crc ocs rpuisions Bovans
= Stocking Demsity 475750 hen(73-16er)
cm® / Bird 220 350 B
- - Rond dreves
Water supply Birds / drinker 100 100 s runniog metr (3 for$0- 100 b
Birds / drinker 72 = "o e Hossr@40cm 16 forzs e
(hot climate) Canfecder 10- 15 amen 4~ s inheny
a7 a . Novagen il
s / nipple - 5 loq) 1001} * Overstocking has a strong impact on mortality, body weight,
Feed supply «m of trough feeders s F 4 4 6 ,.:::::::m rv— prT— pr—— e body weight uniformity, feathering status and in eggs laid
Birds / Round feeder 25 23 25 23 Badies | e/ T I
R L 5 B for feeder, drinker and floor space are
1) Make sure that all the birds have access to at least 2 nipples Gl foem b 1o big shown in Tables . These are minimum requirements and
- o . should be increased during periods of hot weather and
1 a
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Dr. Hongwei Xin, , Department of Agriculture and Biosystems
Engineering and Department of Animal Science, lowa State University, Ames, lowa, USA

ol el p s e e d s Gl

e G 121

19/12/1444

g 4196 53 190 S8 g
Recommended air velocities in tunnel-ventilated

houses.

House Type Air Speed

Broilers 25-3m/s

Pullets 175-225m/s

Broiler Breeders 225-3m/s
Commercial Layers 25-3m/s

Turkeys 25-3m/s

71712023

Tunnel fan capacity
= desired air velocity x cross-sectional area x 3600

Where:
Desired air velocity is inm/s
Tunnel fan capacity is in m?/h
Cross-sectional area is in m?
waSogio Flesee— AFNFee 250 0.0 £y 9 1P 08 4 Il
o yo FYeoe 0,08 b 5190 10—14

Air velocity
= Tunnel fan capacity/(cross-sectional area of the house x 3600)

Air velocity is inm/s a0 86N 1P Il

Tunnel fan capacity is in m% A¥AFee /(Y¥x¥$ee)= 4il 3 gl
Cross-sectional area is in m*

7712023 EFNNORNR-Y 123
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