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D3ac diém sinh ly cua gia cam

Than nhiét
40.5°C -
41.7°C

Nhiét do Thiét ké nha trai

phu hop: phai that p‘hl\,l
hop véi diéu

18-22 °C kién moi trudng

Chiu néng Anh hudng
: manh cla cac

kém hon _ Y e
. v & yeu to mol
chiu lanh e T

Moi trudng nhiét
ddi anh hudng
manh dén cac
gidng cao san

Nhirng gibng
cao san cé tinh
tinh 6n hoa




Tam quan trong cua nha trai
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Cac mo hinh chan nuoi

| Ban tap trung Tép trung
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/Phan tan
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California Thang ding



Mo hinh chan tha

» M0 hinh co xua nhat va chi duoc ap dung khi ¢6 nhiéu dat dai

> Chin nudi gia cam bang cach tha réng goi 1a chan tha

> Mot bai tha phai duogc bd tri chd trd, co cay, thirc an, nudc udng, bong ram .v.v.
> Sian moi dem lai ngudn thirc an chinh cho ga

> Chd tr( an thuong 1a mai tam dugc chong d& bang cot

> Mat @6 nubi: 300-400 con moi hec-ta (10,000 m?2)

» Hién nay, gﬁn nhu da lac hau




Mo hinh ban tap trung

» Thuong duogc cac nha chan nudi quy mo
nho ap dung

» Ga vua ¢ trong nha trai vira & ngoai san
hay béi tha

> Ga dugc nhot trong nha trai vao ban dém
hay khi can, chdng ciing c0 161 di ra san

> Nha trai c6 thé don gian: mai 14, nén dat,
san 16t hay san van

> Bao vé khoi thoi tiét khac nghiét va thu
san moi

> Mat do nudi: 4-5 con mdi m? trong nha trai




Chudéng gap ndc (fold)

.-""{‘;‘Q{-_-
R
, lb‘-
o
R
-, H.,.... -

> San va chudng két hop, mét phan duogc bao

bang ludi ga va phan con lai 1a vach lién.
Chudng gap 6 x 1.5 m cho 6-18 con ga

Mat d6 san 2 m? moi con

Di doi mdi ngay dén bi cé méi

Tuong tu nhu mo hinh san lot (deep litter)
nhung can nhi¢u khdng gian hon, mot luong
vira phai chat liéu 6t ngoai san va cay co
tuoi lam thire an cho ga

Dit tién va kém bén




MO hinh san ot

> Ga dugc nudi trén san cua nha trai rong 16n, cha yéu dé 1ay thit

> San duoc trai 16p chat liéu I6t, chang han nhu rom, mUn cua hay 14 véi do
day tur 5-8 cm

> Mat d6 nudi: 5-7 con mdi m?

> D& dang thAm nhap dé cho in, udng, lay trimg va cham s6c

» Nhuogc diém: Can chat liéu [0t tot va 16p 16t phat sinh bénh tat




Mo hinh san van hay san lwéi

» Nha trai nho véi san van hay san luoi

> Van — nhitng thanh gb rong 2.5-5 cm dit
cach nhau 2.5 cm, doc theo chiéu dai nha
trai

> San van cao 3 ft (~1 m) so véi mit dat dé
thoat phén

> Mat d6 nudi co thé 6-8 con mdi m?

» Viéc cho an, uéng va thu hoach tring
duoc thuc hién tir bén ngoai nha trai

> Nha trai mat mé nhung mac tién hon va
chi thich hop voi ga 16n (adult)




Két hop san van v&i san 6t

» 60% dién tich san van va 40% san I6t

»San van dugc bé tri & hai bén nha trai,
sat twong, con chinh gitra la san 16t

»San van dugc nang cao 0.5 m so véi
nén Xi mang d¢ thoat phan xudng bén
duoi

>Khay nudc va mang an duoc bo tri ¢
san van

>Mat do nudi 1a 5-7 con moi m?

»Quan Iy ton kém va phuc tap




Nha long

> Nha trai da tang (multi-tier) dé khoéi st dung 16ng (cage)

> Nhiéu cap do6 tang khac nhau

> Van dung chiéu khong gian thang dimg (chac va san) — cho phép
ga nhay 1én nhiéu d6 cao khac nhau

> Mat do6 nudi cao 1én dén 25 con mdi m?




Mo hinh nudi l6ng

Nudi ga trén san lugi trong mot khdng gian han hep, goi 1a 16ng (cage)
Xéc dinh trimg ctia timg con, theo di huyét thong & thanh loc ga dé kém
Hién tai, 75% ga dé trimg trén thé giéi dugc nudi long

Phi hop voi viée nudi ga mat do cao, khi khdng gian bi han ché

C6 thé ap dung phuong phap quan Iy khoa hoc

Mang an va khay nudc dugc gan vao 1ong tir bén ngoai, ngoai trir vOi nude (nipple
waterer) ma ong nudc dugc dan ngang qua va bén trén 1ong.

Bing chuyén (belt) thirc dn va thu tring tu dong c6 thé dugc ap dung
Phan duoc himg bang khay dit bén dudi long, hay biang chuyén hay ho sau bén dudi

Mat d¢ dé nghi Ga con (0 dén 8 tuan) = 0.3 Sq.ft (0.028 m?)
Ga gio (9 dén 16 tuan) = 0.5 Sq.ft (0.046 m?)
Ga dé (trén 17 tuan) = 0.6 Sq.ft (0.056 m?2)




Cau truc long
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Loa

Duwa vao mat do ga

% Long don hay riéng biét
(M&i con mot 1ong)

% Long da
(Ttr 2 dén 10 con)

% Long bay dan
(Nhiéu hon 11 con mdi 16ng)

Duwa vao so tang

% Mot tang
% Hai tang
% Ba tang

% Bén tang

long

Duwra vao cach xép long
< Long xép (16ng thang dung)
% Long bac thang
a) Loai M (vira)
b) Loai L (rong)
Dua vao chung loai ga

D)
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» Long tm/10ng ga con
» Long ga thit

» Long ga trimg

» Long ga giong
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Flat deck (single-tier) cages
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Long California

(L6ng nang/bac thang)

Loai nha trai nay dem lai su thdng thoang va
quan ly chat thai & cac nudc nhiét doi

Do cao c4c 1ong 1a 7-8 ft (2.1-2.4 m) so véi mat
dat, nang bang tru bé tong (don dep bén dudi
khong lo va dau vo day 16ng)

Khoang cach gitra hai tru la 10 ft (~3 m)

Hai san bé tong rong 2 ft (0.6 m) dat bén trén
cac tru (dé di lai)

Véi 3 10ng loai M (tinh mot bén), can bd tri 4
san (gom ca san bé téng)

Khoang cach lién san (inter-flatform) la 5-8 ft
(1.5-2.4 m) tuy vao loai long

Do cao tong cua nha trai 1a 20-25 ft (6-7.6 m)
va do rong 30-33 ft (9-12 m)







MO hinh nha trai hién dai

> Nhitng nim gan day, hau hét hoat dong chin nudi gia cam déu ap dung loai nha
trai tap trung (intensive), co dicu khién méi trueong (environment controlled —
EC), ma theo d6 dieu kién bén trong dugc duy tri gan véi yéu cau toi wu cua ga.

» Nhiét do: 24°C
Do am twong dbi: 50 - 60%

> Mot toa nha khép kin khdng ctra so, chiéu dai theo hudng dong — tay, voi quat
hit 16n & man tay, trong khi dan lam mat bang hoi nudc (evaporative cooling
pads) bo tri doc theo man dong vadi hé thong cho an va uong tu dong ¢ bén trong

> Hé thong hoan toan tu dong khdng phai diéu khién thu cdng, viéc cho in, udng,
thu gom phan, lay trimg duogc tu dong hoa hoan toan

> Nha trai diéu khién moi truong (ECH) gilp dat ty 1¢é chuyén hda thic in (FCR)
tot hon, cai thién san pham, cham sOc ga, ki€ém soat bénh tat va dat cac diéu kién
lai tao an toan khac

> Mot ltra (hay mia vu) mdi nim trén mdi day 16ng
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Nguyén tac nha trai

Ld Chon dia diém




1. Chon dia diém

vV V V VYV VYV V VYV VYV V

Bo tri xa khu vie din cw va nha may

Pat dai va cong thoat nuwéc

Nhu cau thiét yéu nhw dién va nwéc

Che chiin va bao vé

Lién quan dén nhirng toan nha khac

Thong khi thich hop

Kiém dwoc nhéan cong véi mirc lwong phai ching
Co cho

Duwong xa thich hop




2. Thiét ké

Khodang cach giira cac day

> Nén bd tri ga con, ga to (grower) va ga dé o
nhitng dia diem khac nhau vi muc dich an toan
sinh hoc.

» Khoang cach gitra cac day = 0.4 x H vL

Huwong nha trai
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Khi hau néng va lanh Khi héu lanh Khi hiu néng



San

> Viing chac, san bé téng va gach 1-1.5
ft (0.3-0.46 m) dudi mat dat va 1-1.5
ft trén mat dat

Chiéu dai
» Khong gidi han

Chiéu rong
» Khong qua 30 ft (9 m)

> Néu chiéu rong ctia nha trai qua 30
ft, phai cO0 thong khi noc (ridge
ventilation) ¢ gitra mai véi phan hién
phu hop

> CO0 thé rong dén 40 ft (12 m) véi loai
nha trai kiém soat moi truong (ECH)




Chiéu cao

> Chiéu cao ctia Vach tir nén cho dén mép
mai nén tr 8-10 ft (2.4-3 m) va tur 10 -12
ft (3-3.6 m) & ngay noc

> Truong hop nha trai nudi 1ong, chiéu cao
phu thudc vao cach sap xép long (3 hay 4
tang)

Vach
> Bao vé ga trude khi hau khac nghiét va
théng khi

» Thong thuong tr mot ntra dén 2/3 dién
tich duoc dé trong va chang ludi (can gio)

> Nha trai nudi long, tranh xay vach

> Nha trai diéu khién méi truong (ECH)
phai ¢6 vach lién




Ngan hoi nude va gid lua
Mai hién (overhang) du dai

Hé s6 cach nhiét (insulation value) twong tmg cho
tran va tuong ¢ vung khi hau nong la R-4 va R-2

Phun quét loai son phan xa nhu son nhom
(aluminum paint) hay bot cach nhiét (polyurethane
insulation) 1én tran hay mat dudi mai nha

Tran gia
Nha hién dai duoc cach nhiét hiéu qua bang bot xo
(blown in cellulose) hay tdm soi thuy tinh (glass
fiber batt)

Béo vé khung va mai qua chirc nang can hoi nudc

Giam dién tich tran tir 46 giam hap thy nhiét vao
mua nong va that thoat nhiét vao mua lanh

Tran gia (1a phong)




Kiéu mai 1an (shed) Kiéu mai chép 2/3 Kiéu mai chop déu (gable)
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fascia board

eaves overhang hargeboard
Gable

Gahle end

gakle sverhang




Kiéu mai cira troi (monitor) Kiéu mai ban cwra troi
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Mai son tring (whitewashed) Phun bot cach nhiét T?_ln_l cach nhi_ét _
(phin quang — giam hap thu nhiét) (rigid board insulation)




Loai san

>San bé téng vai thiét ké chong chudt va khdng dong nudce
>Lam rong thém 1.5 ft (0.45 m) bén ngoai go tuong vé moi phia dé ngan chudt va ran

>S0 v&i nén dat hay nén soi thoat nude tot, bé tdng tot hon vi bén, dé rira ray va chong
chuot tot

»San bé tong nén day tir 80-100 mm va dung ty 1€ 1:2:4 hay 1:3:5 (ty 1é xi/cat/soi,
twong ung voi mac C25 & C15 cua Portland), trén 16p dam cung cach nén dat toi thiéu
150 mm (da hoac xa ban) va lang phang bang bay

Cira ra vao

>Cira ra vao dugc mé ra bén ngoai, hau hét & cac
nha trai 10t san (deep-litter)

»Kich thuée cira 6 x 2.5 ft (1.8 - 0.75 m)

>Tai 161 vao, can b tri mot bon ngam giay do day
chét sat tring







3. Moi trwro'ng nha trai

Nhiét do

Khong thé

ki€ém soat hi Méi tl'll'(‘)’ng Vi m6

Al Chét | D6 5
at lwvong 0 am Nhiét do
. N . . R ] S ] ’(. Iet do
Bui va visinh khong khi | twong doi S
Phan tir dic biét




Viéc kiém soat moi1 tru'()’ng Vi
mo c6 thé thanh cong nho

Han ché toan bo = Hoan toan cach

tac dong cua mai1 | ly v61 moi truong

truong vimo 1én | khac nghiét bén
nha trai ngoai




Théng khi/Trao do6i khi




Thong khi tw nhién

Khi troi c6 thé vao ra nha trai mot

cach dé dang »]/\l\

Tram thong khi (ventilated shelter) | I
phai don gio | |

Rao chan gi6 (windbreak) ngin can

ludng khi tu nhién, bo tri cach xa 100 Warm Weather(Khi hau néng)

ft (30 m)
Warm Air
Tang cuong muc do trao doi khi bang (Khi nofig)” 7
cach lap quat
pas (Khi lanh)
Cold Air

Lap thiét ké va nhitng théng s6 xay
dung thich hop ma no tac dong dén su
thong khi

Cold Weather (Khi hau lanh)




Hé thong thong khi co hoc/hut day

» Toan bd chuyén dong khi duoc tao ra
bang quat va dugc diéu khién mdt cach
tu dong bén trong nha trai

> H¢ thong &p luc day (positive-pressure)

ding quat d hat khi sach vao, tao ra ap ﬂ —
+

suat hoi cao bén trong nha trai

> Chénh léch ap suat day khi cii qua céc 16 fffffg;y,

thoat (outlet) duoc bd tri & nhitng vi tri ¥ |
trong yéu




Théng khi &p luc hut (negative-pressure): Quat xa lay khi ra khoi nha trai va
tao chan khong bén trong ma né hat khéng khi vao nha mot cach déu din qua
cac 16 ht (inlet), tao ra diéu kién méi truong dong déu hon bén trong nha trai

L hit duoc bo tri déu dan quanh nha trai

Bit kin (k& ho) can thiét cho viéc diéu khién mot cach thanh céng diéu kién
moi trueong bén trong nha trai vai thong khi ap luc hut

VLT

T =




Thong khi dwong ham

> Hiéu qua nhat & ving nhiét doi nho toc do trao doi va luu chuyén
khi nhanh hon @ 2.5-3 m/giay

> Khong khi sach di vao nha trai & mot dau va duogc hit ra & dau kia
nho dan quat cong suat

Tunnel ventilation 1
Thong khi dworng ham



Thong khi ngang (cross ventilation): quat
& mot bén va 16 hut & mat bén kia — hiéu
qua nhat véi nha trai rong dudi 10 m

Thong khi bén (sidewall ventilation): quat
va 16 hit & cling mot bén tuong

Thong khi noc (attic inlet ventilation): quat
duoc bo tri & hai bén tuong, 16 hit & trén
noc

Cross ventilation

Thong khi ngang

Side ventilation
Thoéng khi bén

'H“*-a
Decentralized exhaust air ™.
extraction with additional

gable ventilation

X4 khi nho quat phu trg dau hoi




Cac thanh phan ctia hé thong thong khi co’ hoc

> Quat valo:
Kiém soat luu luong trao doi khi
Phan tan va hoa tron khi hiéu qua

> B§ swdi: BO sung nhiét vao mia lanh

NP BO nhiét
va (im ga con i, [ Quat x¢
Pau hat Exhaust
> Piéu khién: dé diéu chinh téc do /§_'
thong khi (quat), tbc do bl nhiét va luu N
lwong trao déi khi (quat) qua cac 15 —bigu khién
(opening) khi thoi tiét, do tudi va kich

thude thay do6i




Quat

> B tri xudi theo hudng gi6 ciia nha trai

> Lap dit loai quat cdng nghiép, toc do thap
cach mat dat khoang 1 m

» Str dung 1 quat 620 mm, 900 vong/phut trén
1,000 mai dé

> Trong ECH: Can x&c dinh toc d6 luu chuyén
khi dé tinh toan s6 luong quat can thiét

> Luu lugng trao do6i khi (m3/s) = dién tich mat
cat ngang cua nha trai (m?) X toc do can thiét
(m/s)

> Toi thieu 1 m2 dién tich 16 hit cho moi quat
xa cong suat 14 m3/h theo d¢ nghi

————
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L5 hat khi: @& cung cap khong khi sach cho toan b§ nha trai, diéu khién
hudng di chuyén va duy tri day du luu lugng trao doi khi (m?3/s)

Ld hit dung trong hé thong théng khi &p luc hat (negative-pressure): gom cac
khe (slot), hop roi hay 16 tudng

Lb hit khe thuong truc ¢6 nap cting dé diéu chinh kich thude 15, nap day ban 1&
(bottom-hinged) duoc chudng hon.

L hit thuong true (continuous) ¢ 18 nén bé tri ¢ hai dau mai hién
Thong khi duong ham doi hoi mét bo 16 hit riéng

Loai 16 hat “tdy tién” bao gdom nhiing 16 16n nhu ctra chinh, cira s6 va quat thiéu
ctra chop (shutter) ma chung von khéng phai la thanh phan thudc hé thong thong
Kkhi




LS hat tran nén rong toi thiéu
2.5 cm dé t6i wu hda dong khi

) Ceiling inlets should open
For best airflow and ot least 2.5 ciin tha

mixing, sidewall inlets clear for proper airflow
should open 5 - 7.5 cm pattern and mixing

L6 hat vach nén rong tir 5-7.5

cm dé t6i wu héa dong khi

20 cm board opening

20 cm throat
L6 hat qué hep khéng cung cap i
dd khong khi

Fully open air inlet allows
maximum air flow but
reduces air velocity

and “throw”

Too small openings
do not allow adequate
airflow or “throw”

L6 hat qud rong cho phép luong khi toi
da nhwng lam gidm t6c d6 luu chuyén

50 khong khi xuéng

g lvu chuyén ng nuwdc, day dan va hop day trén tran

ngan can dong khi va bé hudng xuéng dudi
Pipes, wires or ducts on
ceiling break up airflow

and direct air downward

Too wide opening directs
air downward, gives no
added airflow






BO swoi

> Nhiét bo sung can thiét cho nha trai thong khi tu nhién & manh mé dé duy tri
nhiét do bén trong vao mua lanh va im ga

> Nhirmg loai bo sudi (heater) khac nhau duoc sir dung dé cung cap nhiét trong
nha trai bao gom phat xa (radiant) va thoi khi néng (make-up air)

Forced Air Rachant Tube Heater
Furnace B(’j suoi 6ng phét Xa

Radiant Brooder

BO sudi phat xa (4m) BO suwoi banh nudng

(chay bang gas) B6 thé&i khi néng



Diéu khién tw déng

> Dé duy tri nhiét d6 bén trong va trao
doi khi khi thoi tiet thay doi theo
gio va theo mua

» On dinh toc d¢ bu nhiét
> B0 diéu khién trang thai va hé thong

may tinh diéu khién 16 hat/thoat khi
va bu nhiét




Cach nhiét

> Cach nhiét tot 1a diéu can thiét doi véi nha trai diéu khién moi truong
(ECH)

> Chong ngung tu mit bén trong, chong mat nhiét vao mla lanh, va
giam hap thu nhiét vao mua néng

e |
Protection against wind, dust and no direct sunlight onto the Pad




Lam mdt bang
hoi nwoc

Hé thong
TAM LAM MAT

J

Hé thong
XIT NU'OC

Hé thong
PHUN SUONG

Nha trai thong
khi manh

Khong khi rat
kho

Nha trai thong
khi tw nhién

Nha trai thong
khi manh

Cooling the House: cooling effect by evaporation
Lam mat nha trai: lam mat hiéu qua bang hoi nuérc



Phun swong

HE THONG PHUN SUONG

Phun swong ha ap

e Phun hat nudc nho

« Hé thong gia thanh thap

e Sur dung 6ng PVC chat lugng va bén

Phun swong cao ap

e Phun hat suong (10-15u)

e Phun ra hat swong chir khdng phai hat nudc

« Hoat dong ngat quing hoic theo ké hoach
dé tranh qué am udt

e Sur dung 6ng thép khong ri cao ap va bén




Tam lam mat bang hoi nwéc

>Hoat dong voi cling nguyén tac 1am mét nhu bd phun swong

»>Khoéng khi mat di vao nha sau khi di qua tAm lam mat, ma phia trén nd, nudc chay ra tir 6ng
duc 16

>Phuong phap nay tranh dugc van dé san 16t am uét
>Nhimg tdm 1am mat thuong dugc st dung bao gom tam ba mia phu bé tong (concrete coated

bagasse), soi cay duong (Aspen fiber), soi tu nhién trang cao su (rubberised hogshair), soi xo
gap nép (corrugated cellulose) hay cac-téng (fluted cardboard)




Thirc an

Hé th(f)ng tu dong c6 mot vong bang chuyén va mang cung cap thirc an cho mot sé lugng
ga nhat dinh

Hé thdng cho dn ty dong md va dong bon thire dn
Hé thong theo dbi tinh toan dugc lugng thie dn ma ga tiéu thu

Diéu quan trong d6 13, cing mot lugng thirc dn dugce xuat ra & moi vi tri doc theo méang an




Thire an di qua duong 6ng & roi vao mdi khay
dé ga an




Mang day tron Khay ty dong



t

Nwd'c uong

Khay nwée (fountain)

Khay nuwéc tw dong

AN R R R R R LR

Voi nudc (Nipple drinkers)



Hé thong truyén thude cho phép thude duge phan
pho1 qua dudng nudc udng




Thu hoach trirng
Hé thong bang chuyén
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Fig, 7.18: Components and communication system in a computer
monitored broiler house

[0p diéu khién nho

Cam bién



Mot may phat dién du phong dung cho nha trai trong
truong hop mat dién dot ngot




Chiéu sang

 Nha trai diéu khién mdi truong nén duoc che chan anh sang, st dung cira chdp
cho khung quat

e MOt hé thong diéu khién va theo dbi thoi lugng chiéu sang
« Mot hé thong chiéu sang cd thé 1ap trinh trude cho vong doi cta ga rat hitu ich
cho viéc quan ly
« Ciing quan trong khi cung cap du cudng do chiéu sang
. ér_\h séngj duoc cung cap bang dén day toc (incandescent) véi nat diéu chinh
immer

beén day toc Den huynh quang compact
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KET LUAN

> Tu dong hoa (automation) 1a diéu can thiét dé giam nhan cong
lao dong va gia tang san luong gia cam

> Nha trai California véi ché do tu dong héa 1a luya chon tot hon
trong vung khi hau nhiét doi

> Can nhac ap dung Nha trai diéu khién moi trudng (ECH) khi xay
dung trai ga, néu c6 du ngan sach

> K§ su xay dung hay kién trdc su nén tham gia khi 1ap ké hoach
va thict k¢ trai gia cam
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