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Loi gidi thiéu

woc ta dang budc vao thot ky cong nghiép héa, hién

N dai héa nham dwa Viét Nam tro thanh nuoc cong
nghiép van minh, hién dai.

Trong sw nghiép cach mang to lon dé, cong tdac dao tao
nhdn luc luon giit vai tro quan trong. Bdo cdo Chinh 1ri cua
Ban Chdp hanh Trung wong Ddng Cong sdn Viét Nam 1ai
Dai hoi Ddng toan quoc lan thie IX da chi ré: “Phit trién
gido duc va dao tao la mét trong nhitng ddéng luc quan trong
thic day s\t nghiép cong nghiép héa, hién dai héa, 1a diéu
kién d& phat trién ngudn luc con ngudi - yéu td co ban dé
phat trién x3 hoi, tang trudng kinh t€ nhanh va bén viing”.

Qudn triét chu truong, Nghi quyét cua Dang va Nha nudc
va nhdn thice diing dan vé tam quan trong ciia chuong trinh,
gido trinh dot voi viéc ndang cao chdt luong dao tao, theo dé
nghi cua Sé Gido duc va Dao tao Ha Noi, ngay 23/9/2003,
Uy ban nhdn dan thanh phd Ha Néi di ra Quyét dinh s6
5620/QPD-UB cho phép 86 Gido duc va Pao tao thuc hién dé
dn bién soan chuong trinh, gido trinh trong cdc truong Trung
hoc chuyén nghiép (THCN) Ha N6i. Quyét dinh ndy thé hién
sy quan 1dm sdu sdc cia Thanh vy, UBND thanh phé trong
viéc ndng cao chdt luong dao tao va phdt trién nguén nhan
luc Thu dé.

Trén co so chuong trinh khung cua Bé Gido duc va Pao
tao ban hanh va nhiing kinh nghiém rit ra iy thuc t€ dao tao,
SJ Gido duc vé Pao tao da chi dao cdc truomg THCN 16 chiic
bién soan chuong trinh, gido trinh mot cach khoa hoc, hé



thong va cdp nhdt nhitng kién thiic thuc tién phi hop véi doi
ticong hoc sinh THCN Ha Noi.

Bo gido trinh nay la 1ai liéu gidng day va hoc 1dp trong
cac truomg THCN o Ha Noi, dong thoi la tai liéu tham khdo
hitu ich cho cdc truong ¢6 dao tao cac nganh ky thudt - nghiép
vie va déng ddo ban doc quan tam dén van dé huong nghiép,
day ngheé.

Viéc t6 chitc bién soan bo chuong trinh, gido trinh nay
la mot trong nhiéu hoat dong thiét thuc cia nganh gido duc
va dao tao Thii dé dé’ ky niém “50 ndm gidgi phdng Thii do”,
“SO ndm thanh lap nganh” va huong téi ky niém 1000 ndm
Thang Long - Ha Noi”.

So' Gido duc va Ddo 1ao Ha Noi chén thanh cam on Thanh
uy, UBND, cdc so, ban, nganh cia Thanh pho, Vu Gido duc
chuyén nghiép Bo Gido duc va Dao tao, cdac nha khoa hoc, cdac
chuyén gia dau nganh, cdc giang vién, cdc nha qudn ly, cdc
nha doanh nghiép dd tao diéu kién giup do, dong gop y kién,
tham gia Hoi déng phdn bién, Hoi dong thdm dinh va Hoi
dong nghiém thu cdc chuong trinh, gido trinh.

Day la lin ddu tién S6 Gido duc va Pao tao Ha Noi t6
chite bién soan chwong trinh, gido trinh. Dit da hét suc c6
gdng nhung chdc chdn khong 1ranh khdi rthiéu sét, bat cdp.
Chung 16i mong nhdn duoc nhiing y kién déng gép cua ban
doc dé ting buéc hoan thién bo gido trinh trong cdc ldn tdi
bdn sau.
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Loi noi dau

hitg bai gidng vé mdy nong nghiép, ca gidgi héa chan nudi va thiét bj
ché bién nong san trinh bay trong cuén sach nay la noi dung co ban
ciia mon hoc “Mady va thiér bi nong nghiép’, mot mon hoc chinh trong chuong
trinh dao tao nganh Co dién nong nghiép, hé dao rao nrung hoc chuyén nghiép.

NoOi dung cuén sdach gior thisu nhime diém chii yéu vé yéu cdau ky thudr,
nguyén Iv hoat dong, cau tao va phuong phdp van hanh sit dung cde loar may
phuc yu co gidi héa trong trot nhie lam dal, gieo ¢4y, bao vé thiie var, nei tiéu,
thi houach, co gici héda chdn nudi va mét sé thiét bi ché” bién nong sdn dang
duge 1mg dung trong sdn xudt néng nghiép o meoe ta nham cung cdap mot so'kién
thice co ban, goi mo tinh sdng tao cho hoc sinh khi tong dung vao thue 1ién.

Toan bo noi dung chia thanh 2 1dp:

Tdp I: Mdy nong nghiép

Tap I1: Co gi6i héa chan nuoi va ché bién nong san

Cuébhn sdch do tdp thé cdc thay gido cia Truimg Trung hoc chuyén nghiép
Ha Noi thude So Gido duc va Dao tao Ha Ngi va cdan bg nghién ciiu Vién Co
dién nong nghiép va Cong nghé sau thu hoach thuéc Bo Nong nghiép va PTNT
bién soan.

Cdc 1dc gid tuy dd c6 nhiéu co gang, nhung ddy 1a cuon sdch xudt ban ldn
ddu nén khong trdanh khoi thiéu sét. Chung 161 mong nhén duoc y kién déng gép
ctia ban doc dé cuén sdch ngay cang dipe bs sung hoan chinh trong cdc ldn tdi
bdn sau.
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MdJ dau

Viét Nam, tr mot nudce thiéu luong thire di nhanh chéng viron 1én thanh
nudc xuit khiau gao ditng thit 2 thé gidi, dé 1a mot trong nhitng dong luc
chinh thiic ddy nganh chan nuéi phat trién. Ciing vdi cdc chi truong chinh
sach, dudng 161 phat trién kinh €, Ping va Nha nude khuyén khich s6m dua
chan nuoi phat trién thanh nganh san xuat chinh. Cic thanh tuu vé con giéng,
thic an. cic quy trinh k§ thuat nu6i dudng da gép phan dua chan nudi phdt
trién nhanh. Song mét diéu khong thé thi€u va 1a diéu kién tat y&u phai cé dé
tao da cho chin nudéi ¢é nhitng budc ti€n vuot bac, d6 la chan nudi quy mo
cong nghiép.

3 cdc nudce phat trién, co khi phuc vu chin nuoi da ra di tir dau thé ky
XX. Trai qua hon nua thé ky, tir cdc cong cu thu cong nay dd hinh thanh
cdc hé thong thiét bi co gidi hod va tu dong hod dong b, cé chitc nang ché
bién thitc an, phuc vu ddi séng vat nudi va so ché bio quan san phdm chan
nudi, tao ngudn nguyén liéu ché€ bién thuc phdm cung cip cho con ngudi.
Co gidi hod chan nuoi ludn di theo va phai ddp iing duge céc yéu ciu cong
nghé va k¥ thuat cla nganh chin nuéi. Nhiém vu chi yé&u 1a ting nang suat
chin nuo6i, giam nhe sic lao dong, dam bao chinh xdc cdc yéu cau k¥ thuét
cta nganh chan nudi, vé sinh moi trudng, phong trir dich bénh nhim nang
cao chat lugng sin pham chin nuéi. Viéc dwa co gidi vao phuc vu cdc khau
cham séc vat nuébi 1a diéu kién thuan Igi dé nang cao hiéu qua chan nudi va
chat lugng san phdm. DS 13 muc tiéu va nhiém vu ctia nganh Co gidi hod
chan nuéi.

Tu nhitng nam 1970, cdc khu chan nuéi lién hoan tir khau ché bién thirc
an, nha nuéi véi cic trang thiét bi chim séc vat nuéi, diéu khién ti€u khi
hau... ddng bo, quy mo6 cong nghiép da duge xay dung, nhu khu chian nuéi
lon Thanh T6 - Hai Phong, khu chan nudi ga Cau Dién - Ha Noi, chian nuoi



bo gidng Ba Vi... Cdc xi nghiép ché& bién thic an 5 -10 t/h & Thai Binh, Hai
Duong, Vinh Phiic... Trong 10 nam trd lai day, chan nuoi cia nudc ta di va
dang c6 nhitng burdce phat trién vuot bac, tuy ¢6 cham muén va mat can déi,
nhung trong 5 - 10 nam t6i Co gidi héa chan nu6i phai phat trién tuong
xling v&i trong trot nham tao dung nén ndng nghiép phat rién bén viing cla
nudc ta.

Vao nhimg ndm 1968 - 1973 céc thi€t 'bi van chuyén va phan phéi thic
an cho lon. ga kiéu ¢6 dinh da duoc nhap déng b6 vGi chudng nuodi, mang an
udng tuy dong va xudng ché bién thic an vao nudc ta (cha Lién X6 ci,
Bungari, Hungari...). Nhung vao thoi diém dé chan nuéi quy mé cong nghiép
chura hinh thinh, cic trai chian nubi tap thé clia cdc hop tac xa v trai san xuat
gidng mdi hinh thanh, chua én dinh, lai nu6i bing thic an truyén théng, chua
¢é thic dn cong nghiép. Viéc cung ing nguyén liéu ddy du cho khau ché bién
thitc an cong nghiép khong dam bao, khi hau & phia Bac am u6t, thic an
khong dam bao d6 kho, nén mdy mdc thiét bi thudng bi ket, da khong duge
st dung va phat trién ti€p cho chin nuéi & Viét Nam. Mudi nam trd lai day,
nganh chan nuoéi di duge hoi phuc va dang trén da phat trién nhanh, manh.

10



Chuong 1
CHUONG TRAI CHAN NUOI

I. MUC PICH

Gidi thiéu mot s6 loai mau chudng nudi bo, chudng va 16ng nudi lon, ga
dam bao quy trinh k§ thuat chan nuoéi, dong thoi ¢6 kha nang lap dat, dng
dung cdc coéng cu, trang bi phuc vu chan nuéi thu cong hodc cdc hé thdng
thiét bi, mdy méc phuc vu cho chan nudi quy mé cong nghiép. Viéc dua co
gidi vao phuc vu cac khau cham séc vat nu6i 1a diéu kién thuan 191 d€ nang
cao hiéu qua chan nuoi va chat luong san pham.

11. YEU CAU POI VOI CHUONG NUOI GIA SUC

Cian phai ddm bao t6t diéu kién song va phadt trién cho gia sic, dong thai
phit hop véi dac thir sinh 1y cba ting loai vat nudi, hop véi phuong thire, quy
moé va dic thh san pham chan nuoi. Trong méi trai chan nuéi, tuy theo san
phiam chin nuéi, quy mo chan nuéi, s& chudng va kién tric chudng nubdi sé
duoc thiét k& phit hop véi cac yéu cdu cu thé vé loai 6 chuéng va cac trang
thi€t bi can thi€t phu hop vdi dac thi cia ting loai vat nudi trong trai.

- Chudng nudi cin cé két cau dé khong khi duoc luu théng dé dang,
thodng mét vé mia he, kin &m vé mia dong.

- C6 dudng di cham s6¢c dam bao duoc cho cong nhan va céc loai xe phuc
vy di lai thuan tién.

- C6 Kkét cau phl hop d€ thu don phan, vé sinh chudng trai bing phuong
tién co khi hoac thu cong duge dé dang.

- Chi phi ddu tr xay dung can d8i véi hiéu qua chan nuoi dem lai.

1. Tiéu khi hau trong chuéng trai

Tiéu khi hau trong chudng trai 12 diéu kién ngoai canh (trong pham vi
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mot gian nha nubi) dnh hudng dén su phat trién cla gia sic bao gém:
- Yé&u t6 vat Iy: Nhiét do6, d6 dm, anh sing, téc do gib ...
- Yéu t6 hod hoc: Ham lugng cédc chat héa hoc trong khong khi
- Yéu t6 vi sinh vat: Gay bénh cho gia stc
Ticu khi hau trong chuéng bién dong phu thudc vao:
- Khi hau thoi tiét khu vuc
- Chudng trai: vi tri, hudng, kién triic va vat liéu xay dung chudng trai
- Gia suc: Loai, mat do, Iita tudi gia stic nudi

- Ch& d6 cham sdc, vé sinh, khit tring chuéng trai...

Can ¢ vao nhu cau cha timg loai gia stc, phai tin dung t6i da cdc diéu
kién thuan loi ciia tu nhién, két hap cai tao va diéu khién tiéu khi hau trong
chuong cho phit hgp vdi dac tht vat nuéi. Vi du trong mot 6 chudng lon ndi
nuéi con, vira phai sudi Am cho Ion con va ddng thai théi hoi mat trude mit
cho lon me nén viéc b6 tri khu vuc nam cia Ign me va clia cic lon con phai
tich biét, song vin dam bao kich thudc hop 1y cia 6 chuong hoic 1dng nudi.
Bang 1 gidi thiéu moét 6 diéu kién nhiét dd moi truong thich hop, ty phan
nong do cho phép cua mot s6 loai khi trong chudng nuodi déi voi mot vai hia
tudi cha lgn, bd va ga.

Bdng 1. Mot s6 diéu Kién thich hgp déi vai cac loai vat nuoi

N Nhiétdo | Do Aim L Néng do khi cho phép

oaigiastic | thich hop | thich hop —q 1 [
@) (@) (s ) g

Bd 15 - 20

Lon 0 - 1 tudn tudi 32 60

Lon 2 - 5 tudn tuéi 24 - 30 60 >15] <0,2 [<0,01| <0,024

Lon to 15-22 | 70-85

Ga 0 - 1 win tudi 32

Ga Ién 16 - 26
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2. Kién tric trong chudng trai

Trén cd s3 dac thu cia loai vat nudi, quy mo, phuong thirc va nang luc
ddu tu xay dung cd sd chan nuoi, viéc thiét ké kién triic chudng trai dugc tinh
todn lya chon sao cho tdng dién tich mat bing, chiéu cao vi hudng phi hap
véi khi hau khu vue noi xay dung chudng. S& luong va dién tich 6 chudng,
viéc b tri huéng di cham séc trong gian chudng nudi phai dam bao cdc yéu
cdu k¥ thuat chan nuoi nhu: dién tich cin thiét cho méi vat nuoi, bs urf khu
vuc an, udbng va thai phan. Dudng luu thong phan phoi thic an doc lap vai
lam v¢ sinh va thu don phan, nhung trinh di nguge nhau. Kién triic nha va
viée bd trf hé thong thong thodng phai tranh viéc d€ khi ban boc lén di qua
khu vuc vat nuoi. Cac cong trinh nén, c6ng ngdm ctta chudng phit hgp vdi
viéc bo tri cdc hé théng thu gom rdc thai, thu don phan, thodt nude vé sinh,
nude phan va nude mua. C6 vi tri va dién tich lap dat dung cu cung cdp nudc
uéng, thire an, 6 dé, vii sira.... theo quy dinh. Truedng hop chan nuéi theo quy
mo cong nghi¢p, Vi ¢6 rat nhicu nguyén Iy va miu thict bi phuc vu ddi séng
cua moi loai vat nudi, nén phai lva chon va xic dinh thiér bi truée khi tién
hanh thiét ké xay dung mat biang chudng nuoi. Can luya chon két cau va kich
thudce nha ¢é quy cdch phit hop véi dic tinh clia vat nudi, quy mo chan nudi
va viéc b6 tri cac hé théng thict bi diéu khién tiéu khi hau, cung cap nudc
uéng, thic an, thu don, xu Iy phan phit hop véi muc dich s& dung.

Trong nha nudi c6 thé bs tri mot, hai hay nhiéu diy chudng tuy theo quy
moé ning sudt, dic thi sin phdm chin nuéi. Vi du nhu nuéi ga trimg, thit
thuong pham bing 16ng, c6 thé lap dat 1 - 4 diy 16ng, loai 16ng | - 8 ting.
Nhung nuéi ga tring giong phai nuai trong cdc 6 chudng nén va mdi chuéng
gbdbm mot diy 4 - 6 6 chudng nén. Trong chan nudi lon chi nuéi léng 1 - 2
tdng va chudng nén. Chan nudi bd nhét véi cic loai chudng nén, riéng bé con
¢6 thé nuoéi bing l6ng cii. Hinh 1 gidi thiéw mau chudng nuéi cé hai diy 6
chuéng nuoi, céch bo tri dudng phan phéi thic an va thu don phan. Dudng di
lai cham séc ¢ kich thude 1,2 - 1,8 m.
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Hinh 1. Cach bd tri dudng phuc vu trong chubng nuéi

Cau triic nha phai dam bao thoing mat vé mua h&, kin &m vé mua dong,
c6 thé sir dung théng thoang ty nhién trong diéu kién khi hau phit hop va phai
stt dung hé théng thiét bi dién chinh ti€uw khi hau trong chudng khi thoi tét
khic nghiét. Cé nhiéu kiéu chudng dugc thi€t k& phit hop véi ba phuong thite:
thong thodng tu nhién; 1 nhién k&t hgp cudng biic va cudng bic hoan toan.

* POi voi cic loai chudng thong thodng v nhién két cidu chudng don
gian, phit hop véi chan nudi quy moé nho, thi cong va khi hau khong khiac
nghiét. Viéc thiét k& khoéng gian chudng nudi, dién tich thodng cia tudng,
kiéu mai mot hay ndc doi cdn tinh todn phit hgp véi diéu kién khi hau khu
vire x4y dirng chudng.
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Hinh 2. Mt s6 phuong phap théng thoang trong chubng trai
A- Théng thoang tu nhién; B- Thong thoang cudng b(rc;
C- Nha néc déi thdong thoang tu nhién; D- Nha néc déi thdng thoang cudng blrc;
E- Théng thoang tu nhién va cudng bic doc theo nha (Quat hat hoac day)

* P61 v6i cdc loai chudng thong thodng tu nhién k&t hgp cudng birc pha
hop véi chan nubi quy mo thil cong va cong nghiép, thuong dugc sir dung cho
cdc khu vuc khi hau khéng én dinh, phin chinh sir dung thong thoing tu
nhién, khi bat thudng két hop phin cudng bire. K&t cdu chudng mot mai cho
chan nuoi lon - ga, mot va hat mai cho chian nuéi bo. Khong gian chuong
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nudi dugc tinh todn thi€t k€ phit hop vdi diéu kién tu nhién, két hop b6 tri cac
thiét bi thong thodng va 1am mat cudng bitc hoac ty nhién. (Hinh 2E ).

* Poi voi cac loai chudng thong thodang cudng birc phid hgp véi chan nuot
quy mo cong nghiép. Chi phi xay dung chudng trai cao, két cau chuéng dugc
xay dung kién c6 va thiét k& phd hop véi cic loai thiét bi dur dinh lip dat
nhim dam bdo khong gian chudng nuoéi dat cdc yéu cau can thiét cho sifc
khoé clia vat nuoi. Dién tich md ctra s6, ki€u mai mot hay hai ting dugc tinh
toan thiét k& phi hop vdi nhu ciu huu thong khong khi trong chuéng va
nguyén ¥ 1am viéc cua thiét bi diéu khién khi hau (Hinh 2B; 2D).

Po am trong chudng trai c6 tic dong 16n dén stc khde vat nuoi, nhit la
& cdc vitng va thoi ky ¢6 am dé cao, phai tim cdch giam do 4m trong chudng
nuéi. Viée thodt nude trén nén chudng 6t sé giam duge do am ddng k€, nén
Xi mang chudng cin cé dd doc vé phia rinh phan (~ 1%) dé ¢ thé xit ria
chudng va thodt nudce thudn tién. Doi voi cdc khu vie 6 chudng lap tam dan,
hodc loai chuong nuoi bang 6 16ng - nén 6 1ong 1a cdc tAm dan dat trén cac
rinh phan, nén phéi cé h¢ théng nudc voi dp suat cao, lru lugng (8n di xa8i
tro1 phin va lam sach ranh

Ngoai ki€n tric xay dung dam bao cho viéc thong thodng tot, cin chi y
didu kién tu nhién, khi hau timg vang, vi tri cu thé clia chudng trai, hudng
gié... dé dat dugc hiéu qua théng thodng t6t nhat cho timg nha nuéi. Ty vao
doi trgng, quy mo chan nuoi, diéu kién khi hau, mic do dau tu cu thé cha
co s @& lya chon phuong phéap thong thodng chuéng nuéi cho phi hap. Trén
co sG cdc k&t qua nghién ciru va kinh nghiém chin nu6i cua tiung dia phuong
trong nudc, moi loai gia sic déu c¢é nhicu loai mau chudng tat, phi hop véi
chan nuoi tha cong - quy mod nhd va phi hgp vdi chian nudi cong nghiép -
quy mo vira va [6n.

11 CAC KIEU CHUONG NUOIL

1. Chuéng bé

Thitc dn chit yéu cla bd 1a thitc an tho, diéu kién quy dat san xu4t thic
an va quy mo chan nudi anh hudng dén phuong phap chan tha, quy hoach trai
va kién tric xay dung chudng bo. Ngoai ra theo dic tinh vat nu6i nhu bo thit,
sita hay giong va theo lifa tuéi, c¢6 thé bd sung cdc thanh phin thitc an cao
dam, vi lugng, viéc cung cép thdc an duge thuc hién bing thi cong hay thiét
bi, viéc vé sinh chudng trai va thu don phan... déu anh hudng dén kién tric
nha nuoi, trai va bai nuéi. Nén d6i voi mbi loai ¢é nhiéu mau khac nhau, do
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phu thudc vao diéu kién thién nhiéu va thuan tién cho viéc cham séc, nuodi
dudng khac nhau .

Chudng trai chin nuéi bo duge thi€t k& cho 2 phuong thic chan nudi
chinh 14 nudi chan tha tu nhién vd nuéi nhét trong chudng (nhot kiéu bude
va 1th6t tha tu do). O Viet Nam, chin nuéi bo thit thudng nusi chan tha hoac
két hop chan tha va lan trai nghi. Céc trung tdm giéng, cdc ¢o s& chin nudi
bd sra va giong phan 18n nuodi nhdt, hoac nhét két hop véi san, bai van dong.

- Nuéi chan tha quy mo cong nghiép duge dp dung tai co sd quy dat 1dn,
c6 cdnh déng co tu nhién két hgp vdi gieo trong cham séc di cho bo dn luén
phién theo chu ky thu hoach ciia ¢6. Viéc ngin 6 ¢d cho ian duoc phan dinh
bdi ciac hang rao di dong c6 lip thiét bi phat sung dién, khi bd cham vao bi
t¢ nén lam cho bo so khong di qud khu vuc da dinh. Bd dwroce tu do di lai an
nghi ta1 6 ¢o6. T6i duge din vé lan trai. Trén 6 an duge dit cdc thiung cdp nudc
uong. Nudc 13y tir hé théng cip nudc hoic ¢6 cdc xe van chuyén nudc. Thirc
in bé sung ciing duoc van chuyén tdi c4p tai bii nudi. Riéng chan nuoi quy
mo vita va nho, bo chan tha theo 6 durge phan chia boi cac hang rao di dong,
hoac tu do 4n tiy thich va nudc uéng duge cap 3 cdc hs xay sin, t6i c6 thé
ngu dém tai cic 6, ngl & gbc¢ cdc cay to.

- Nuoi nhét trong chuéng, bo c¢é thé bi budc ngin, budc dai hoic tha tur
do di lai trong chuéng, tuy theo kiéu nuéi dvge lua chon. Chuéng nuoi kiéu
tha c6 thé tha chung hay ngan thanh cdc 6 riéng cho mot nhém bd. Péi vdi
bo thit thudng tha chung, khu cho in va uéng dé chung. Chudng nuéi 6 kiéu
mot diy hoic hai ddy, nén mang an, rinh thu don phan c6 thé dat & giita, hoic
mot bén chudng nudi va nudc uéng dé trong chudng hodc ngoai san choi.
Viéc xay dumg chudng trai ¢4 dinh kién ¢6 hodc khong kién ¢d tuy thudce theo
quy mo, muc do trang bi co gidi. K&t cau clia chudng phai dam bao cac yéu
cdu thodng mdt, 4nh sdng va nén chudng khong 1lam hong méng bo. Cau tao
clla mét loai chuéng nubi bd moét day, theo kiéu tha dugc thé hién & hinh 3.

Riéng d6i vai bo sitra khu vuc cho an duge ngan thanh ché ding riéng cho
tirng con, khi 4n ¢6 thé bi gai ddu dé tién cho viec chudn bi vat sita, hoac lam
cong tic thi y. Nuoi nhot bude trong chudng, dng dung cho quy moé chin
nuoi cong nghiép 500 con trd lén. Nuéi kiéu budc, bd ludn bi budc vao vi tri
nhat dinh, chi c6 thé ding 1én, nim xuéng. Viéc chin nuéi theo kiéu budc,
ti€t kiém dugc dién tich, thuan 1gi cho viéc dua co gidi vao phuc vu san xuat.
Chuéng nudi kiéu budc duge phan lam 3 kiéu ché ditng: dai, trung binh va
ngin. Chd ding dai, bd dugc thoa mai hon, tuy nhién mat d6 chan nubi thap
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hon, t6n rom trdi chudng. Nguge lai véi ché ding ngin, mat dé chan nudi
cao, ddu tu 16n hon, cin cé he théng théng thoing t6t dé dam béo ti€u khi
hau trong chudng, thuan tién cho viéc dua co gidi vao phuc vy trong chudng.
Cic loai ché ditng nuéi theo kiéu budc dugc thé hién & hinh 4.

P ~N
|

3
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Hinh 3. Chuéng nubi bd kidu thé

1- Nén (8t rom, ho#c nén xi mang; 2- Clfa thong thoang: 3- BE udng nudc
4- San choi c6 nén dit hoic cat; 5- Mang 3n

16-18m

Hinh 4. Céc loai ch8 diung cla ki€u nubi bé dang bude
A- Chd dimng dai; B- Chd difng trung binh; C- Chd ding ngén
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+ Ché ditng ngidn: Bo an, udng, nghi va vé sinh tai chd. Ngoai thdi gian
bi budc ¢ dinh, bdo c6 mét khodng thoi gian di lai ty do & san chai ngoai troi.
Kiéu nay phil hop véi bo sita (Hinh 4C).

+ Ché diing trung binh: Bo an uéng tai chd, viéc nghi va vé sinh cd thé di
dong trong khoang chicu dai vach ngan. Bo dugc nudi nhu vay sust vong doi.
Kiéu nay phit hgp vdi bo thit nuoi thai ky tang trong va vé béo (Hinh 4 B).

+ Ché dimg dai: Tuong tr ki€u buéc trung binh, song bo duoc thoai mai
hon (Hinh 4A).

2. Chuéng ign

C6 thé xay hoan toan bing gach - xi mang hoac lip ghép cic tam bé tong
cho hé théng dudng di, rinh phan va cong thodt nudc. Riéng cdc 6 chudng
nuoi cé thé xay hoic ché tao biang cac khung kim loai dugc lap ghép vdi
nhau. G Viét Nam, chin nu6i quy mo nhd, vira va céc trai giong phd bién
dung chuéng xay. Riéng cic co s& chan nuoi cong nghiép quy moé vira va 16n
phén 16n dp dung loai 6 chnong khung kim loai.

Cac chuéng nuéi lgn ki€u cii thudng duoc xiy tudng bing gach, vira
chiém di¢n tich I6n vira khong dam bao duge d6 thong thodng, viéc chiam
séc, theo doi khd khan. Tuy nhién day 12 loai chudng nuéi c¢d dién, vén diu
tu khong 1én, ngudi nudi hoan toan chil déng ty xay dung duoc, it phai stra
chira, duy tu 6 chuéng, do bén cao hon han chuéng kim loai, ¢6 thé ding méot
kiéu chuéng cho nhiéu loai 1gn, song dién tich chudng trai 16n hon 30 - 40%
so v@i chuong khung kim loai. Hién nay d3 cé nhicu co s& chin nuodi Ign
da nhap ngoai cic bd chudng khung kim loai d€ nudi lgn sinh sin, lon
thit... MOt 56 co s8 san Xudt va chan nudi trong nwéc da chép mau, tr ché
tao va ing dung.

Loai khung chudng cong nghiép nhap ngoai, hoic ti ché tao trong nudc
theo miu nudc ngoai dé trang bi cho trai lgn, rat thuan tién cho xay dung, lap
rap va st dung, song chi phi ddu tu cao. Méi loai chudng chi thich dng cho
mot loai lon nhat dinh, c4u tao phitc tap, ngudi chan nuéi cin ¢é trinh do
quan 1y, hiéu biét vé co khi va chuyén mén chan nuéi. Phai nuéi quy mé vira
va 16n, k&t hop dng dung cdc phuong tién chan nuéi nhu trang thiét bi diéu
khién fiéu khi hau, cung cdp nudc, thic an tr déng, thiét bi rira chudng trai
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va thu don phan. V4i quy mé nuéi trén 300 nai, hoac trén 1.000 lon thit, cAn
sir dung cdc hé thong thiét bi phuc vu chan nudi lgn cong nghiép méi dat hiéu
qua chian nuot, san lugng va chat lugng sin phdm cao - tao ra sdn phdm hang
hod &l diéu kién xu4t khau.

2.1. Khung chuéng lon nai dé

Khung chuéng lgn nai dé nudt con cong nghiép cé dién tich 6 chudng la
2,3m x 1,65m = 3,975m?2 (so v&i chudng kiéu cii 1a 20m?2), khung chudng
lam cho lgn con qua lai hai bén dé dang, lon me ndm xu6ng tix ti trdnh d&
lon con, cac thanh phan vd 1am lgn con khéng chen nhau. Cac loai khung
chudng nuéi lon con cai sira, lon thit, lon ndi, duc hau bi duoc lam bing
khung kim loai cé nén 1a cic thanh dan xen k& cdc khoang réng thodng, nén
dé thodt phan v nudc tiéu xuéng céng, it bi bam trén da, khong cin hoic
gidm dugc viéc tim rtra vé sinh, giam dugc 6 nhiém moi trudng, ting ning
sudt lao dong, thuan tién cho viéc dua co gidi vao phuc vu chan nudi, cham
séc thi v. '

Cau tao chubng Ign nai nubi con duce gidi thiéu & hinh 5.

2.2. Chudng lon ndi chira hau bi va diurc giong

Ngoai cac miu khung [6ng bang kim loai hoan toan, ¢6 loai khung 16ng

k&t hgp ¢6 khung bao quanh bang kim loai v6i nén xay xi mang. Loai chuéng
nay thudng Ung dung cho nuoi lon duc hoic nai chira haw bi. Vi cédc loai lgn
nay c6é mang nhitng dac tinh sinh 1y dac biét, cAn phai duge nubi nhot cich
riéng ting con. Hon nita d€ thu4n tién cho viéc cham séc nuéi dudng, thi y
va di ri khéi chudng, viéc két hop hat kiéu chuéng x4y va khung bao quanh
bang khung kim loai d4 tao ra moét loai 6 chudng nuéi phit hop. Chuéng lon
ndi chira hau bi va duc gidng duge gidi thiéu & hinh 6.

2.3. Khung chuong lon con cai sita

Khung chuéng lon con cai sita tmg dung d€ lgn sau khi tdch khéi lon me.
Lon con cai sifa dugc nudi theo timg nhém cé s6 ngay tudi va kich thudc
trong duong nhau. Chudng lon con cai sita c6 cau tao d€ thuén tién cho céng
nhan chan séc nuéi dudng, thi y va thuin tién cho thi€t bi mdy méc hoat
dong. Chudng lon con cai sita dugc gidi thiéu & hinh 7.
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Hinh 5, Chuéng Ion nai nudi con

1- San chubng, 2- Thanh phéan vi; 3- Vi ubng ty ddng
4- Mang &n; 5- Thanh chan méng; 6- Cra

3. Chuéng ga

Chudng nudi ga, luon nudi v6i mat do 16n, cdn tao nén su luu thong tot
clia khéng khi trong chudng nuéi bing cdch dua khong khi méi mang theo
dudng khi vao chuéng va diy thin khi ra ngoai, 1am gidm nhiét d6 chuéng
nudi. Dic biét vao nhitng ngay hé nhiét d6 méi trudng qué cao, dé kich dong
ga danh va m& 14n nhau, tham chf mé va moi rudt nhau in, gay dich bénh va
tdn thét 16n. Viéc dim bio cudng d6 4anh sdng, liru théng khi va duy tri ty 18

21

S



L 7
%4

N

p—

/Z
AN

100Q
7
ANVZAY

2200

Hinh 6. Chuéng lan nai hu bi
1- Mang an; 2- Vbi udng tur déng; 3- Khung chudng; 4- Cla
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Hinh 7. Chubng lan con cai sia
1- San chudng: 2- Khung chudng; 3- Véi udng tw ddng; 4- Mang an
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nong d6 cic chat khi dudi gidi han cho phép nhim tao ra moi trudng thich
hop vdi cdc loai gia cdm hét sitc quan trong, nén khong gian chudng nuéi
duge tinh theo s& lugng ga cdn nuéi.

Dai v4i chudng nuoi nén, chiéu cao tit nén chudng dén trdn 1a 3,4m, dén
néc 1a 4,6m maéi dam bao su luu thong t6t khong khi khi heu théng gid tu
nhién. Chiéu dai cé thé thay déi theo quy moé chan nudi. Hai mat bén dugc
x4y thodng 46 tru c6t bing bé tdng hodc x4y gach, cit 3m mét cot, khoing
cdch gilta cac cot dirge cang bing 1ugi thép B40 ¢ bat che phi dé thuc hién
viéc 1am mit hoac sudi &m cudng bic khi cin thiét. Chan nudi quy moé nho,
ho gia dinh c6 thé sir dung cdc vat liéu ré tién nhu tranh, tre, gb loai 4 - 6 dé
dung chudng nuoi.

Chudng nuodi ga kiéu cong nghiép c6 2 kiéu chinh la nudi tha nén hoic
nhét trong 16ng. Cdc thiét bi phuc vu chin nuoi cling theo d6 dé phuc vu.

Hau hét cdc co sd chan nuéi ga & Viet Nam déu nuoi theo kifu tha nén,
cdc thiét bi, cong cu cho an, nudc udng duge b6 tri theo cic hang trong
chudng. Heé thong thong thoing tu nhiéu 12 cdc 6 clra cang lusi B40 dé
thodng mat vé mua he va phu bat kin &m vao mia dong.

Nuoi ga kiéu 16ng, thudng ing dung kiéu 16ng nhiéu ting dé tang mat do
chan nuéi. Long ga tang thuong duoc bo tri theo chir A (Hinh 8A) hoic chir I
(Hinh 8B).

| BZEEEET

Hinh 8. Nha nubi ga 16ng nhiéu tdng
1- Bang tai phan; 2- Long nudi; 3- Mang an; 4- Mang tring; 5- Xe (i phan
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Chuong 2
THIET Bl TRONG CHUONG TRAI CHAN NUO!

I. HE THONG THIET BI VAN CHUYEN PHAN PHOI THUC AN

Cic hé théng thiét bi van chuyén phan phéi thic an trong chudng trai
chin nu6i cé nhiéu nguyén 1y 1am viéc khdc nhau dé phu hop véi quy mé
nang suit, phuong thitc chan nuéi, diéu kién sit dung va nang luc dau tu. Dé
dap ung duge cdc quy mo6 chan nubi va diéu kién st dung mang tinh dac thi,
ngoai nhitng nguyén ly chung, mdi nudc déu cé nhitng thiét bi, méd hinh phan
phdi thitc 4n riéng, do dé cé rat nhiéu mau khic nhau, song dugc phan loai
thanh 3 nhém:

- Hé th6ng lien hoan c6 dinh c4p vA dinh lugng khéu phén an.

- He théng lién hoan di dong cAp va dinh luong kh&u phén in.

- He théng c4p thic an thi cong va dinh luong khdu phin an.

Mot hé théng cung cip thitc in déng bd gédm cb: kho hoic sil6 chita tam
thic in, hé théng thiét bi van chuyén, hodc van chuyén thi céng cdp tdi
méng in dinh luong hoic mang cho dn. Thifc an ¢é thé duge cung cip tSi
méng dinh lugng cho #n bing thiét bi van chuyén di d6ng, c6 dinh hoac thi
cong. Lugng thitc an cAp vao cic mdng dn dinh lugng 1a b6 phan tu dong
dugc cdp theo mifc an quy dinh clia vat nuéi, hoic duge ngudi chan nudi dinh
luong va van chuyén téi c4p vio mdng in dinh luong hodc mang cho an.

Céc diéu kién sir dung va ldp dat hé théng thiét bi cung cip thirc an 1a:

- Viéc sir dung cac hé théng thi€t bi cung cdp thic in chi phit hop véi quy
mo trai chin nuéi cong nghiép, tap trung trén 200 lon nai, 1.000 lon thit; trén
3.000 ga triing hoac thit va trén 300 bo sita ...

- C6 nguén dién cong nghiép 220 - 380V va ngudn dién du phong.

- C6 ngudn cung cdp thifc an én dinh - luén duge cung Ung diy dt luong
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thic an mébi ngay va du phong cho 3 - 7 ngay ti€p theo tai chuéng nuoi.

- C6 luc luong can bo k§ thuat chin nu6i, dién - co va kho du trir phu
tung thay th€, dung cu dé nghé...

- Kién triic chuéng trai phi hop véi vide 1ap dat thi€t bi cung cap thidc an.

1, Thiét bi van chuyén phan phai thic 3n ¢ dinh

1.1. Cac bo phan cau thanh hé thong thiét bi

- Sil6 chita thic dn va thiét bi chuyén tai
- Hé théng van chuyén thitc an
- Midng an dinh lugng hoiac méng cho an.

Cdc bo phan c4u thanh hé théng thi€t bi van chuyén phan phéi thic an c6
dinh 12 mot hé théng lién hoan khép kin, hoat déng cla cic bd phan duge
dié¢u hanh dong bo va lién két chit ché. DE 1ap dat va st dung duoc thiét bi
van chuyén phan phdi thitc dn cé dinh, kién tric chudng trai phai dip @ng cac
yéu cau lip dat phi hop vdi nguyén 1y lam viéc cia thiét bi. Do bén clia cot,
vi kéo va tudng ciia chudng nudi ddm bao cho hé thong thi€t bi lam viéc 6n
dinh, khéng bi rung. CS khoing khéng d€ lAm vé sinh, sira chita thiét bi.

1.2. C4u tao cua cac bo phan phan phoi thitc an ¢é dinh

* Silé chira thic dn va thiét bi chuyén tdi

La thiét bi dong bd véi bo phan phan phéi thic dn ¢6 dinh. Silé ¢6 dung
tich chita di luong thic an méi ngay va dy trif 3 - 7 nghy, duge 14p trong hoic
ngoai chuéng nuéi. Néu lip ngoai chudng nubi phai duge bao che chéng
mira, b3o. Silo chira thic an phai dugc dat cach xa khu thu gom, chifa tam va
xtr ly phan va chat thai chan nudi trén SOm.

Nap thitc an vao silé bang thiét bi chuyén dung hodc gau tai. Sild duoc
trang bi cing vit tai dé chuyén tié€p thic an t6i hé thdng van chuyén thic an
c6 dinh.

* Hé thong vdn chuyén thitc dn c6 dinh

He th6ng van chuyén thic in cé dinh c6 rat nhiéu nguyén ly lam viéc
khac nhau. Nhung duge cdu thanh boi cic cdc bd phan:

- B phan truyén dong va diéu chinh mifc cap

- Thiét bi van chuyén

Bo phan truyén dong chinh 13 déng co, hop giam téc va co c4u diéu chinh
mitc cdp. Co cdu truyén dong va diéu chinh mitc cp duge thiét k& phi hgp
v6i nguyén 1y 1am viéc cda thiét bi van chuyén thic an.
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Thiét bi van chuyén thic an dugc 1ap dat thinh mot hoac hai day theo doc
cic chudng, 16ng nudi dé chuyén thic an duge cip tir sild dén cac méang an
dinh lugng hodc mang cho an. Thiét bi hoat ddng theo nhi¢u nguyeén ly van
chuyén, két cau, hinh dang khidc nhau va duoc ché tao tir nhitng vat liéu chiju
mai mdn va it bi ri, v8i cdc cong nghé ché tao mang tinh dac thh phit hgp
nguyén ly hoat dong va diéu kién khi hau cia viing dugc str dung thiét bi.

a) Thiét bi van chuyén thitcc dn kiéu xich cé tdm gat

Bang van chuyén gém day cdp hodc xich dugc gin cdc cdnh gat chuyén
doéng trong ong dua thitc an tir cdc thing chita rai dén cdc mang an tu dong.
Dugc ché tao tir kim loai, v4i cong nghé ché tao chinh xdc. Phit hop vai khi
hau kho.

Hé thong van chuyén day xich c¢6 tam gat duge gidi thi¢u & hinh 9.

= e < el

Hinh 9. Thiét bi van chuyén thuc an kiéu xich ¢ tadm gat
1- Ong tai; 2- Day xich: 3- Canh gat; 4- Ong phan phéi

Cic canh gat (3) dugc gian vao day xich (2) chuyén dong trong 6ng tai
(1) dva thic an dugc cdp tir sild dé€n phén bé vao cdc méng an tu dong hoac
méng cho an théng qua éng phan phdéi (4).

b) Thiét bi vdn chuyén thiic an bang day cdp cé canh gat

Cing giéng nhu biang van chuyén thic an kiu day xich cé tdm gat,
nhung day xich dugc thay th& bang day cdp. Cic canh gat duge lam bing
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nhya va duoe dic ép chat vao day cdp. Thiét bi doi hoi vat liéu dac thi, cong
nghé ché tao trinh d9 cao va @ng dung phd hgp & ving cé diéu kién khi haun
kho, thitc dn c6 d6 am dudi 13% méi dam bao hoat déng 4n dinh, khong gay
tic ket (Hinh 10).

Hinh 10. Thiét bi van chuyén thuc &n ki€u day cap cé canh gat
1- Day cap tai; 2- Ong tai; 3- Canh gat; 4- Ong phan phéi

¢) Thiét bi van chuyén thite dn kiéu vit xodn 1o xo

Thic an duge van chuyén nhd cdc budc vit lién tuc - vit xoan 16 xo.
Nguyén ly van chuyén don gian, ciu tao gon nhe, khong cin truc d& va
truyén dong, c6 kha ning lugn theo cic dudng cong. Thiét bi dugc ché tao
tlr kim loai dac thi dan héi duge, céng nghé ché tao trinh d6 cao va iing
dung phll hgp véi moi diéu kién khi hau, dam bao hoat déng dn dinh, khéong
bi tic ket. Hién nay kiéu vit xoén 10 xo & Viét Nam chua di nang lvc ché
tao (Hinh 11).

Vit xo4n 10 xo (2) quay trong &ng tai (1) va chuyén thiic an dugc cap tir
silé chita d€n phan b6 vao cic mang an tu ddng thong qua 6ng phan phéi (3).

d) Thiét bi van chuyén thitc dn kiéu vit xodn vo tan

Nguyén liéu dugc van chuyén nhd cdc bude vit lién tuc - vit xoin vo tan.
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Hinh 11. Thiét bj van chuyé&n thirc &n kiéu vit xodn 15 xo
1- Ong tai; 2- Vit 16 xo; 3- Ong phan phdi

Nguyén Iy van chuyén don gian nhir cic vit chuyén tai thong dung. Vit xoén
cé truc dé ché tao nhung khéng cé kha niang lugn theo cdc dudng cong, nén
chi st dung phtt hgp cho cac nha nuéi quy mo vira. Thiét bi duoc ché tao tiy
kim loai thong dung, cong nghé ché tao cdn chinh xadc va \ing dung pha hgp
véi moi diéu kién khi hau, ddm bao hoat dong 6n dinh, it bi tic ket. Nguyén
1y nay phi hop véi trinh d6 ché€ tao va tdng dung & Viét Nam.

Hé théng van chuyén vit xodn v6 tan 1am viéc nhd vit xoén (2) quay trong
6ng tai (1) va chuyén thidc an tit cic thing chita din dén cdc mdng an tir dong
dinh luong théng qua 8ng phan phéi (3). (Hinh 12)

P o= o e -~ < e e e et
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\3 Hinh 12. Thiét bi van chuy8n va phan phéi thurc an

ki€u vit xodn cé truc
1- Ong tai; 2- Vit xodn; 3- Ong phén phdi
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e) Thiét bi van chuyén thicc dn kiéu xich trong mdng

Thic an dugc van chuyén nhd cdc méc xich dong thdi 12 canh gat duge
truyén chuyén dong tir ciac banh ring kéo cdc méc xich chuyén dong trong
mang tai. Nguyén ly van chuyén don gian, cau tao gon nhe, khong cin truc
d3 va truyén dong. Dugc che€ tao tir kim loai hoic nhua dic thu.

/ 2 Mit xich tai thide an

[

Hinh 13. Thiét bi van chuyén thirc &n kiéu xich c6 tdm gat
1- Xich tai; 2- Ong phan phdi; 3- Méng tai

29



Cic cénh gat (1) chuyén dong trong mang tai (3) dra thifc dn duoc cip tir
silo dén cap vao cac mdng an tu dong thong qua 8ng phan phéi (2). (Hinh 13)

1.3. Kha nang trng dung

Heé thng thi€t bi van chuyén phan phéi thifc an ¢& dinh phit hgp véi cic
trai chan nuéi Ion thit quy moé cdng nghiép 2.000 - 5.000 con, hodc cac trai
chan nuéi bo thit, bo sita quy mo cong nghiép 1.000 - 2.000 con. Chi phit hgp
vdi chin nuéi quy md cong nghiép.

2. Hé théng thiét bi van chuyén phan phdi thirc in di dong

2.1. Cac bo phan ciu thanh hé thong thiét bi

- Kho hoac silo

- Xe ty hanh van chuyén, phan phéi thifc an

- Maing dinh lugng hoac mang cho an.

Dé lap dit va sir dung duoc thiét bi vaAn chuyén phan phéi thiic an di dong,
ki€n tric chudng trai phai c6 bé rong dudng di cho xe phan phdi thitc an di lai
trong chudng, thém quay dau, nhd @& xe tai vi tri thudn tién va ddm bdo vé
sinh mo1 trudng.

2.2. Cau tao ctia cac bé phan van chuyén va phan phdi thite an di dong

* Kho hodc Silo

Dai vdi sil6 cé cdc yéu cdu nhu phdn van chuyén va phan phdi thirc an
cG dinh, riéng phdn ra liéu dugc diéu khién thi cong. Néu dung kho chia
tam, kho phai ddm bdo cdc yéu ciu bao quén thifc dn va cira ra vao thuan (ién
cho ngudi chan nuo6i di lai va van chuyén thic an téi xe tu hanh.

* Thiét bi vén chuyén ty hanh

La mot thiét bi gém phan d6ng luc cho di déng, chuyén tdi phan phéi
thic 4n va thing chia. Phén di déng bang déng co nd, hoic bing dién. Vit
chuyén tai phan phdi thitc an hoat d6ng nhd truyén déng tir dong co nd, hoic
dong co dé van chuyén thitc an ti thung chita ti phan phéi vao méang dinh
lugng hodc mang cho an. C6 thé diéu chinh dinh myc phan phdi thitc an vao
mang. Thung cha cd thé tich chita du 200 - 500kg, tiy thudc dinh muic, chu
ky cho 4n va hanh trinh phan phéi theo yéu cdu kj thuat chin nuoi cu thé
cia méi trai. Thiét bi van chuyén tr hanh dugc \ing dung phd bi€n trong
chan nudi bo. Thiét bi s& duge gidi thieu k§ & muc “Thi€t bi phan phoi thitc
an cho bo”.
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2.3. Kha nang ing dung

Hé thong thiét bi van chuyén phan phéi thic an di déng phit hop vai cace
tral chan nudi Ign thit quy mé cong nghiép 1.000 - 3.000 con, hoac céic trai
chin nuo6i bo thit, bd sita quy mo cong nghiép 300 - 2.000 con. Chi phi ddu
tu khong 16n, nhung t6n dién tich vi chi phi xay dung chuéng trai. V3i thiét
bi tu hanh s& gay ti€ng 6n va lam ting khi doc 6 nhiém chuéng nubéi (dung
dong co nd).

3. Hé théng cap thirc dn thi cdng va dinh lugng khau phan in

3.1. Cac bo phan cau thanh hé thong thiét bi

- Kho chita tam thic an

- Xe van chuyén thic an

- Ming dinh lugng hoac méng cho an.

Pé van chuyén phan phdi thic an bang thi céng, kién triic chudng trai
phai ¢6 bé rong dudng di cho xe di lai trong chudng, thém quay diu, va ming
dinh luong hoic mang cho dn duoc dat tai vi tri thudn tién cho ngudi chan
nuodi thao tdc va lam vé sinh mang.

3.2. Cau tao clia cac bo phan van chuyén tha cong va phan phdi thire an

+ Kho chira tam thidc an

Cé cdc yéu cdu nhu phan van chuyén va phan phéi thic an di dong da
néu. Riéng clra ra vao va dién tich kho chita can thuin tién cho xe cai tién,
ngudi chin nuéi di lai va cé chd can dinh lugng khiau phin an va chira
dung cu.

+ Xe cii ti€n van chuyén phan phdi thiic an ,

Xe cai ti€n phuc vu cho cic chudng trai chan nuo6i dé van chuyén thic in
dén phan phdi vao cidc méang dn, c6 két cAu don gidn dé ché tao va dugc \ing
dung rong rai & Viet Nam. Loai xe nay 1am giam nhe dugc sitc lao déng, ting
nang sudt. C4u tao cla xe gidi thiéu & hinh 14.

3.3. Kha nang ing dung

He théng c4p thic in thil céng va dinh lugng khdu phdn an thi cong dang
dugce tng dung rong rai va cé hi¢u qua & Viét Nam, phld hgp véi quy mo chan
nudi vira va nho.

4, Thiét bj dinh lugng thirc in

Thiét bi dinh lugng thiic &n d4m bao cho vat nubi ding lugng thic an theo
quy trinh, hoat déng theo nguyén tac dinh luong thé tich hoic trong lugng.
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Hinh 14. Xe céi tién van chuyén va phan phdi thirc an
1- Thung xe; 2- Banh xe; 3- Khung xe

4.1. Pinh luong bang thé tich (Hinh 15)

Hinh 15. So d6 céc nguyén ly dinh lugng thé tich




Str dung c4c két cau chuyén dong doc hoic ngang dé thay déi thé tich ho
dinh luong, trén co sd d6 diéu chinh lugng thidc an cdn thi€t cho tiing con hay
nhém gia sic cdn cho an.

4.2. Pinh lugng bing trong lugng (Hinh 16)
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Hinh 16. So d8 nguyén ly dinh IUong béng trong luong
1- D4 trong; 2- Can xoay; 3- Xich tai; 4- Cla trén;
5- Ong xudng liéu; 6- Xilanh khi; 7- Hop dung; 8- Clra day

Khi hdp dung (7) chua ¢é thic an, trong luong cta d6i trong (1) kéo
xuéng lam cho cua trén (4) ma ra (dudng ------ ) thifc an do xich tai (3)
chuyén dén roi vao hop dung (7). Khi di trong lugng, cin (2) bi kéo lam
déng cira trén. Thic an da duge dinh luong theo trong lugng, khi cho in md
hai dé€ xilanh (6) m& cita day cho thic 4n vao mang. D€ thay déi khéi luong
thitc an c6 thé diéu chinh vi tri qua d6t trong trén c4n xoay.
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5. Hé thang thidt bj van chuyén va phan phai thirc #n thé cho bé

Luong thic an chd yéu cia bo 1a thic an thd (cac loai ¢o, rom..). Thitc
in tinh dugc phan phoi bd sung thém dugc phan ph6i nhu d6i vai cdc gia siic
khac hoac bang thu c6ng. Thic an thé thu hoach tuoi tir ngoai déng, dong
banh du trit trong kho hodc & chua, thdi nhd 2 - 10cm dua vao xe cai tién hodc
xe phan phéi chuyén ding dé phan phéi vao méang an. (Hinh 17).
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Hinh 17. Xe phan phéi thuc &n thé

6. Mang an cda lgn

Ming 4n cla lon phdi dim bao chifa dtt khdu phén in, han ché viéc 1am
roi vdi thic dn ra ngoat cia lgn va lam vé sinh dé& dang.
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6.1. Mang an thii cong

Mang an xay bing xi mang, nita ngoai dé d6 thiic an, nira trong dé lon
an. Kiéu mang nay st dung rong rdi déi vdi cdc trai, cac gia dinh chan nu6i
quy mo nho.

Miéng an ché tao biang kim loai, thuong dugc gin vao thanh truée cua
chuéng. Xe cai tién (hodc thl céng) van chuyén thic an dén trude cdc 6
chudng, dinh lugng va dé thic an vao mang an (khi mdng duoc lat ra-ngoai
phia dudng van chuyén thuan lgi cho viéc phan phéi thic an tir cac xe phan
phoi cai ti€n), khi cho lon an s€ lat mang vao trong. (Hinh 18).
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Hinh 18. Mang &n cai tién kiéu 1at

6.2. Mang an tu dong

Mang an tir d6ng @it & ddu cic 6 chudng nudi hodc trong chudng. Thikc
in dugc van chuyén va phan phoi dén cdc mang an bing thi cong, Xe cai tién
hoac cac hé thong van chuyén thifc dn tinh tai (nhu vit xon 10 xo, xich tai,
cap tdi...). Mdng an cé ciu tao theo nguyén 1y tu chdy cia vat liéu rai. Day
1a nguyén ly dwoc sit dung phé bién cho céc loai mang an tu dong cho gia
stic va gia cAm. Nhung d6i véi cdc ving khi hau néng 4m, nhiét d6 cao, thiét
bi can c6 b phin phd tang T
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Hinh 19. So dé nguyén ly mang &n ty déng

Lon dn thic an trong mang, khi thitc an trong mang voi di thi thic an
trong thung chda s& tu dong chay ra. Lugng thifc an trong thiing duoc dinh
luong dam bao dd cho lon an trong ngay. (Hinh 19).

7. Mang in cla ga

7.1. Mang in tu dong

Ming an treo hodc dat trén mat san & cidc nha nuoi ga nén, thic in phan
phdi dén cdc mdng idn bang thi cong hodc bang cic loai vit tai, xich tai ...

Miang an tu dong (vit 10 xo tai thitc an dé€n) doi v4i ga nudi tha trén nén
c6 nguyén 1y cau tao gidi thiéu & hinh 20.

Hinh 20. So dé
nguyén ly mang an
tur déng

1- C'5ng mang

2- Ruébt xodn
3- Thanh ngan
4- Mang an

5- Thie an
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Vit hodc xich tai chuyén thdc an tir thing chita diu nha nuoi dén cic méng
dinh lugng &l cho g an trong ngdy. Gi m4 thiic an trong mang, thuc an trong
méng voi di thi thiic an trong chau hinh con sé tu ddng chay ra. Luong thic
an trong chau hinh c6n ddm bao cho gia cam an trong ngay. Cic loai xich hoic
vit tai kiéu 16 xo clia nudc ngoai trang bi st dung & Viét Nam hién nay thuong
hay bi sir c¢8 do diéu kién khi hau dm, thitc an khong ddm bio d6 kho < 13%,
bi vén cuc gay ket tai cac diém uén, vdng cua.

7.2. Mang xich

Ming xich ldp dit & cdc nha nuoi ga 16ng hodc nudi ga nén, d6 1a mang
in dai lién tuc chay doc trong nha nudi ga hoic trudc miat cac diy chubng
nudi ga léng. Thic in chita d trong thing ddu chudng do xich van chuyén
dén cidc diy mdng réi quay trd vé thiing. So d6 nguyén ly ciu tao gidi thidu
0 hinh 21.

I
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Hinh 21. Sa @6 nguyén ly mang xich fu déng
1- Mang an; 2- Xich van chuyén; 3- Thic an

7.3. Xe rai thirc an

D6i v6i ga chan nudi kiéu 16ng ting (> 2 tdng) thudng sir dung xe van
chuyén phan phéi va dinh lugng theo chiéu day I6p thic an. So dé nguyén 1y
cdu tao xe phan phdi thic dn cho loai 16ng chir A va chit I gidi thiéu & hinh 22.
Gau hodc vit tai nap thic an vao thung chia (1). Xe do d6ng co dién kéo
chuyén déng trén ray va rai déu thitc in vao cdc mang (3) qua cira dinh lugng
theo chiéu day I6p thitc dn. He théng phan phdi thic in cho gi bing xe rai
thitc an dé ché tao va ing dung phll hop v4i chan nuéi ga thit va tning quy
mo vira va lon. Hién dang duge nghién ciu thiét k€ va ing dung tai Viét Nam.
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N6 xtr dung c6 hiéu qua d6i véi cic nha nu6i nhiéu tdng, giam dién tich chian
nubi, gitp cho viéc thay déi dinh mifc va gidm nhe sitc lao dong.

Dinh mic lao déng chan nuoéi gia cam:

+ Nuo6i ga dé tring (tha cong) 1.200 con/cong nhan

+ Nuoi ga dé tritng cd khi hda 2.500 - 3.500 con/cong nhan
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Hinh 22. So d6 nguyén ly xe phan phéi thure an
1. Thung chtta thire an; 2. L8ng ga; 3. Mang an: 4. Mang hng triing

IL HE THONG CUNG CAP NUGC UONG

Nudgc diang cho gia siic udng cdn dam bao vé sinh, ddp ung day du khi
gia sic cén.

Lugng nude uéng cin thiét doi voi mot so gia siic:

Lon nai: 11 lit/con/ngay
Lon nai + lon con: 40 lit/con/ngay
Lagn duc: 12 lit/con/ngay
Lon thit: 10 lit/con/ngay
Bo sira: 120 - 140 lit/con/ngay

1. Hé thong nudc udng cho bo
Ciéc trai chdn nudi bd d nudc ta thudng sit dung hé thdng cung cap nudc
uong bang tht cong (génh, xe ddy, sir dung nguyén tic binh théng nhau hoac
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voi nudc). Mang duoc xay bing xi mang hodc ché tao bang kim loai. Cic loai
mdng nay don giin, ré tién nhung t6n siic lao dong va khong dam bao vé
sinh. Do dé nén su dung médng udng tu dong.

So d6 c&u tao mang uéng tv dong thé hién & hinh 23

Bd thay nudc sé ddy vao tam ban 1€ (1) 1am cho van nén 15 xo (3) lai,
nuéc qua khe hd chay ra mang. Khi bo thoi udng, 16 xo gian ra sé ddy van
day kin lai. St dung mang udng tr dong dam bao dugce v¢ sinh, tiét kiem
nudc va khong tén cong lao dong.
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Hinh 23. Mang ubng nudc ty déng
1. T4m ban 1€ ; 2. Van; 3. Lo xo; 4. Vong ch#n; 5. Than van; 6. Than mang

2. Hé théng nudc udng cho Ign

Céc trai chan nuéi Ign hién nay thudng sir dung ciac loai ming udng
thong thudng duge x4y bing xi mang hoac biang kim loai, c4p nudc uéng vao
cédc mang thuc hién bang thi cong. C4c méang ki€u nay thuong khong dam
bao vé sinh, lgn uéng nudc 1am roi vai thic an vao mang nudc tao diéu kién
cho cic vi sinh, ndim maéc phat trién. Diéu kién lao déng phuc vu nang nhoc
(cAp nudc va vé sinh ming udng). Nhiéu co sd sdn xu4t da trang bi cic loai
thiét bi mdi phuc vu cho lon udng nudc.
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2.1. Voi uéng tu dong

Nguyén ly cdu tao cha vdi udng tu dong duogc gidi thieu & hinh 24 .

Voi uéng nudc tv déng dugc lip vao hé théng nudc ubng gém bé nudc
sach va dudng 6ng din vio cdc 6 chudng. Lon ngdm vao voi lam téch van (3)
tao ra khe hd lam cho nudc chay vao mém lon, khi lgn thoi khéng ngam thi
16 xo0 (2) cung Véi 4p luc ciia nudc day 1am cho van nén vao gioing cao su
(4) lam khit tr3 lai khong cho nudce chay ra.
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Hinh 24. Nguyén ly hoat dbng cda voi uéng tir doéng
1. Than voi; 2. L6 xo; 3. Van nudc; 4. Giodng cao su

Voi uéng kiéu can ciing tuong tu nhu trén, khi lon cin vao tdm cin thi nudc
chay ra. So dd ciu tao cuia vdi uéng ty dong (ki€u cin) gidi thiéu & hinh 25.
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Hinh 25. Nguyén ly hoat ddng cla voi ubng ty déng (kiéu cdn)
1. Than vai; 2. Ld xo; 3. Van nuéc; 4. Gioing cao su; 5. TAm can
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Voi uéng nude tr dong sir dung kha rong rii 8 céc trang trai chin nuobi lon
trong ca nudc, két cdu don gian va dam bao dugc vé sinh, tiét kiem nudc. So
d6 1ap dit voi udng nude ty dong duge trinh bay & hinh 26.

Hinh 26. So dé l&p dat voi ubng nudc tu dbng
1. Ong ndi; 2. Ong nudc udng; 3. Cat nudc; 4. Voi ubng nudc tu déng

2.2. Ming uéng tu dong

Ming ubng nudc tu déng cé ciu tao phifc tap hon so véi voi uéng nudc tu
ddéng (von dau tr cao) va khong dam bao vé sinh bing voi uéng nudc tu dong vi
luon ¢6 mét leong nude dong & diy mang, cho nén d Viét Nam it duge sir dung.
So dd nguyén 1y céu tao clla méng udng tur dong dugc gidi thiéu & hinh 27,

L7 o

e

| \\ J Hinh 27. So 48 nguyén ly cau

tao ciia méang uéng ty déng

1. Th&n mang; 2. T&m ban &,
3. Van; 4. Lo xo
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Trong méang (1) luén ¢6 mot it nudc, lgn uéng nudc trong mang sé& day
vao tdm ban 1€ (2), tdc dong mo6t luc 1am cho van (3) md ra, nudc udng t
dudng 6ng qua voi chay vao mang. Khi lon théi khong udng thi 10 xo (4) ddy
cho van khit lai khong cho nudc ti€p tuc chay ra.

3. Hé théng nudc uéng cho ga

Céc trai chan nuéi gia cAm hién nay thuong st dung céc loai mang uéng sau:

3.1. Ming uong nguyén ly binh théng nhau

Cdc mdng uéng nudc néi véi mot binh nudc cé diéu khién mirc nrdc dam
bao cho trong cidc mang ludn ludn cd mic nude dn dinh, hé thong cung cdp
nudc nay co két cau don gian nhung nude khong dam bio vé sinh nén cin
dugc thay thé thudng xuyén

3.2. Voi uong nudc tur dong

Hién dang duoc cic nudc tién ti€n dng dung trong chan nubi ga. Voi cé két
cau don gian, tiét kiém nudc vi dam bao vé sinh. Nhiéu co sd di nhap va
Gng dung trong cdc trai chan nudi, so dé nguyén 1y cau tao ducc thé hién §
hinh 28.

2z

Hinh 28. Sg d6.nguyén ly cau tao voi ubng nudc tu dong
1. Than voi; 2. Van
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Ga dung vao dau van lam nudc chdy ra, khi khong uéng do dp suat nudc
va trong lugng van dong kin lai

3.3. Ming uong nudc chan khong

So d6 nguyén 1y cdu tao mang udng nudc chan khong gidi thiéu & hinh 29.

Ap sudt am trong binh, cét nude chénh léch gita mat nudc trong binh (1)
vi 3 mang (2) ludn can bing v&i dp suat khi quyén, khi ga uéng nudc lam
tang chiéu cao cOt nude dan dén nudc trong binh chay ra mdng. Khi nudc &
mang can, khong khi & ngoai tran vao mang lam thay d6i ap sudt trong binh,
nudc ti€p tuc chiy ra.

Hinh 29. So d6 nguyén fy mang ubng nuac chan khéng
1. Binh nudc; 2. Mang

3.4. Mang uéng nudc bap bénh
So d6 nguyén ly cau tao mang udng nudc bap bénh gidi thiéu & hinh 30.

Hinh 30. So d6 nguyén ly mang ubng nudc bép bénh
1. Van nudc; 2. Mang
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Khi nuwdc trong mang can, du6i mang khong (1 vao van lam nudc trong
van chdy ra, khi di c6 du lugng nudc, trong luong nudc 1am cho dudi mang
ti vao van lam van doéng lai

IIL. HE THONG VA THIET BI THU DON PHAN

Pé dam bio vé sinh, khi hau trong chudng sach sé thuan lgi cho viéc sinh
song, phat trién cla vat nuéi va phong trir dich bénh cin dam bao viéc thu
don phan theo dinh ky. D81 véi mbi Iia tudi, loai gia sic, luong phan + nudc
tiéu trong ngay thai ra khdc nhau (bang 2).

Bdng 2. Thang ké lugng phan cua cac loai gia siic, gia cam trong ngay

TT | Loai gia stic Lirong phlz‘i(r;/)con/ngi\y Ty Ié(c(;:)f;'t kho
1 Bo sira 30-50 12-15
2 | Bo thit 25-40 11-12
3 |Be 4-16 g-11
4 | Lon na1 14 -17 10-13
5 | Lon thit 4-7 8- 10
6 | Ga(dé tring) 0.05-0,08 15-25

1. Hé thong thiét bi thu phan khé (bé va Ign)

O nudc ta viec thu don phan chudng d6i véi chin nuobi lon, bd thudng
dung cdc xe cai ti€n d€ thu don phan khé, sau dé ding cic vdi phun nuéc cao
4p dé xit rira cho chay vAo cac ranh phén hai bén chuéng. Mét 56 ca s&, nudc
phan thu vio b€ Bioga hoac bé xir 1y ty hoai trudc khi thai ra ngoai (xudng
ao hodc tudi cay) ranh phan tu chdy thudng c¢6 d6 doc 5%.

3 nudc ngoai, cic hé théng thiét bi thu don phan ng dung & cdc chuéng
nudi kiu buode, gia sic dugc giit ¢6 dinh mot chd va phan thai ra rai vao ranh
dugce bé tri hé théng thu phan. So d6 c4u tao thiét bi thu don phin kiéu cdnh
gat thé hién & hinh 31.
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Hinh 31. So d6 nguyén ly c4u tao thiét bj thu don phan canh gat
1. R&nh phan; 2. Thanh dan; 3. Canh gat

Khoang ciach giita cdc cianh gat 1.000mm, thanh din chuyén déng qua lat
theo chiéu mii tén véi bien do 2.000mm. Khi kéo, luc ma sat 1am céac cdnh
gat giurong ra va gat phan, khi chuyén dong trd lai thi gap lai. Véi ranh phan
dai 80m, rong 520mm, sdu 210 mm thi sit dung dong cao 3 kW, cong suit van
chuyén 2 - 3 t/h. Ciing nguyén |y ndy, ngudi ta c6 thé dua thanh din vao giita
va canh gat duoc lap & 2 bén hoac kéo lién tuc sudt chiéu dai rinh phan vdi
thanh din bang xich. Cuéi ranh phan c6 bang ti dua 1&én cao dé ddnh dong
hoac cho 1én modc.

2. Hé thang thiét bi thu phan ldng

Phan qua cic tdm dan nén chudng va nudc rira chudéng xudng ranh phan
thudng cé c4u tao theo kiéu rinh cé g néi hoac cé phai chan dé dusi day
ranh phan luén c6 mot 16p nudc chéng bét, tic ranh phan.

2.1. Ranh phan kiéu go ndi

Nguyén ly cau tao ciia rinh phan cé go dugce thé hién & hinh 32

Nudc va phan théng qua aén chudng thanh (1) xudng ranh. Luén ludn c6
mét 16p nude (3) duge gd (4) gift lai, phan (2) néi 1én trén 16p nudc va tran
qua bd xudng hd phan (5).

Chiéu dai cAn thiét clia ranh phan:
_H-(h-b)
12 o.

L
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Hinh 32. 8o dé nguyén ly cdu tao cla ranh phan cé gd
1. Nén chudng thanh; 2. Lép phan ndi; 3. Ldp nudc; 4. Ga git; 5. HS phan

Trong d6: H 12 Chiéu cao ranh phan (m)
h - Chiéu cao lép phan cu6i ranh (m)
b - Chiéu cao go giit (m)
2.2. Ranh phan kiéu cé6 phai chan
Nguyén 1y c4u tao cta ranh phan cé phai dugc thé hién & hinh 33.
Nud6e va phan thong qua nén chudng (san thanh) (3) xudng ranh (4). Phai
git (1) déng lai (3 - 7 ngay) md mot 14n (tiy theo lugng nudc va phan du dé
c6 thé 1y cuén xudng hé phén).
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Hinh 33. So d6 nguyén ly cdu tao cua ranh phén c6 phai
1. Phai chan; 2. H8 phan; 3. Né&n chudng thanh; 4. R&nh phan.
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3. Thiét bi thu don phan trong chudng nudi ga

D6i v6i chuong nuéi ga nén hién nay viéc thu don phan vin thuc hién
bang thii cong. DEi véi chudng nuoi ga 16ng co 2 dang thiét bi dang dugc mot
s6 ¢o s3 ing dung.

3.1. Bang tai thu don phan

Puoc-ing dung d6i véi ga nuoi 16ng tang kiéu chir I (cic 16ng ga dugc
1ap chong 1én nhau) gidi thiéu & hinh 34A. Duéi méi day 16ng nuodi ¢d bang
tdi bang polime, theo dinh ky bang tit chuyén phan vé mot ddu diy chudng,
duoc gat roi xudng ranh phan. Hé théng cé cdu tao phitc tap va dau tu cao
nén chi ¢é & cic trung tam nghién citu duge nudc ngoai hé trg.

3.2. Xe ui chay dién

2
/ T muora 1

i

qH (r

(e
[T

(r
s
(1

A, B,

Hinh 34. So 86 nguyén Iy cau tao thiét bi thu phan ga
1. Ldng ga; 2. Bang tai phan; 3. Xe &i phan.

Puoc tng dung ddi v6i ga nubi 16ng tAng kiéu chit A giéi thiéu & hinh 34B.
C6 thé dung tdi hoic xe c¢6 déng co dién kéo. Theo dinh ky thoi gian xe s& i
phan dén ddu chuéng va roi xuong ranh phan. Khi xe chay trd vé thi ban ui
duge nang 1én. Cic thiét bi nay déu cla cdc trung tim nghién ctu, trai cé von
dau tu cla nude ngoai.
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IV. THEET BI TAO TIEU KHI HAU TRONG CHUONG

1. Hé théng thiét bi théng thoang, 1am mat

Ciing nhu cdc chudng trai chin nuéi lgn, hé¢ thdng lam madt cho chudng
trai chan nuéi ga c6 két ciu trong tu.

1.1. LaAm m4t bing viéc phun mua trén mai chuong

Vé mua he, ning git 1am cho nhiét do trong chudng cao, dic biét 12 mai
nha néng truyén nhiét vio chudng, viéc phun nuéc dang mua dé thu nhiét
trén mai s€ 1am giam nhiét 4o trong chudng nu6i 2 - 3°C, tuy nhién cling Iam
tang d6 4m ctia mot trudng xung quanh. Hé théng bao gdm mdy bom nwéc,
dudng 6ng & dinh mai nha va cdc vdi phun dé tao mua (céc loai voi phun tudi
quay, phun tin xoe, phun suong ...)

So d6 nguyén 1y 1am maét bang phun mua trén mai nha nu6i ga thé hién
o hinh 35.

) [F)

T

Hinh 35. So d8 nguyén ly lam mat bang viéc phun mua trén mai
1. Ong va voi phun mua; 2. Mai nha; 3. Mang va ng thoat nudc

1.2. Lam mét bing tidm vat liéu thdm nuéce két hop quat hit

Diéu kién tién hanh thong thodng, 1Am mét chuéng nudi bing dém thim
nudc 1a chudng phati kin, cé trdn. Hinh 36 gidi thiéu so d6 thong thodng lam
mat bang vat liéu dém tham nudc két hop vai quat hdt.

Nudc do bom cung cip tham vao dém dang t6 ong (1) dé tang dién tich
bay hai, khong khi thdi qua dém sé lam nudc & dém bay hoi va thu nhiét,
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khong khi mat (43 dugc nwde thu nhiét) do quat (2) hit va théi vao chudng
theo chiéu ngang cha chudng nudi, khong khi néng va béan trong chudng
duoc hiit ra ngoai. Phuwong phdp nay can phii dau tuv xay dung phitc tap tén
kém vi chuéng phai dam bdo kin. Bém tham nudc chua cé co s8 nao cua Viét
Nam ché tao ma nhap tr nudc ngoai, do d6 nhiéu co s san xudt di tng dung
nguyén 1y nay bing cac loai nguyén liéu khac dé lam mat cho chudng trai.

L1

Hinh 36. So dod hé théng lam mat bang dém tham nuoc
1. Bém tham nudc; 2. Quat hat

Hinh 37: Giéi thiéu so d6 nguyén 1y 1am mat bang vat li¢u dém tham nude.

Bom nudc (3) cdp nude vao dém (1). Nudc thira do khong bay hoi heét sé
quay vé bé (2). Lugng nuéc trong bé dugc ddm bdo nhd van phao (4) va
dudng cip nudc bd xung (5)

Ut diém: Giam duoc nhiét d3 trong chudng so véi bén ngoai 4 - 5°C;

Giam khi doc trong chuong.

Nhuge diém: Dau tr ban didu Idn.

1.3. Thong thoing lam mit bang quat phun suong

Dic diém khi hdu nudc ta vé mia he rdt néng va kho nhat [a tir 10 - 14
gio can duoc 1am mat. Hinh 38 gidi thiéu cich b6 tri quat va vdi phun sirong
dé lam mat va thong thodng.
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Hinh 37. So d6 nguyén ly larn mat bang dém tham nudc
1. Bém tham nudc; 2. Bé chlra nudc; 3. Bam nudc:
4. Van phao; 5. Nuéc b3 xung; 6. Ong dan nudc

Pay Ja nguyén 1y lam viéc don gian, tng dung cac thiét bi sdn co6 tir [inh
vuc cong nghiép nhu bom va voi phun mot pha cao dp. Céu tao va nguyén ly
lam viéc cia voi phun gidi thiéu & hinh 39.

Hinh 38. B4 tri quat
lam mat va voi
phun suong

1. Quat gioé

2. Voi phun suong
3. Méi nha

4. Chuéng nubi
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Hinh 39. Pau voi phun cao ap

Quat gid thoi khong khi qua voi phun suong vio chudng, cic hat suong
bay hot va thu ahiét lam gidm nhi¢t d6 trong chudng, dong thai thay khong
kh{ bdn (cé nhiéu than khi).

2. Thiét bi sudi am

Gia sic, gia cdm cé nhu céu nhiét d0 moi trudng xung quanh khic nhau.
V& mua dong cdc vat nuodi can phai duge suoi 4m, nhat la ddi véi cde vat nuoi
mdi d¢ hodc mdi no thich hop véi nhiét do cao.

Cé4c thiél bi sudi am 1ing dung ning lugng dién la 10 sudi day may xo
dugc quin trong tru sit chiu nhiét hoac dén hong ngoai. Phdn vo thudng dugc
l1am vdi chat liéu phan xa nhi¢t va ¢6 hinh diang hudng nhiét vé chd can sudi
(bdn ciu, ndn cut, tru, parabon...)

3. Thiét bi chiéu sang

Gia stic, gia cAm ¢6 nhu cdu vé anh sang. Mia he, chi yéu str dung dnh
sdng thién nhién, khi cdn déng céc cira ¢€ sudi 4m, lam mét cdn dugc chiéu
sdng. Nhu cau chiéu sang d6i vdgi gia sic thudng tir 1 d&€n 3W/m?2.
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Chuong 3
MAY AP TRUNG GIA CAM'VA MAY VAT STA

I. MAY AP TRUNG GIA CAM

Viéc &p n0 triing nhan tao di dugc ngudi Ai Cap va Trung Quéc thuc hién
cach day 3.000 nam. Cho dén cudi thé ky XIX, nguoi M§ mdi thiét k& hoan
thién thanh thiét bi hoan chinh cé khd nang diéu chinh nhiét d6, d¢ &m va luu
thong khong khi trong budng ap.

Qua trinh ap tritng nhan tao phai bao dam cac diéu kién tuong duong nhir
trimg dugc ga me 4p. Qua trinh do ¢6 nhiéu y&u t6 vat 1y va co hoc tdc dong
dén su phat trién ctia phoi nhu:

- Nhigt do.

- D6 dm.

- Luu théng khi.

- Lam lanh (ha nhiét) va dao tring.

Nhiét d6 méi trudng ap thudng it bién ddng, cho phép trong khoang
37 - 380C.

D6 4m méi trudng 4p c6 tac dong 16n dén su phat trién cta phéi va ty 1&
nd cua trimg.

Su phit trién hinh thanh cta phoi nhés chét dinh dudng c6 sin trong tritng,

nhung qu4 trinh trao ddi chit, thai khi CO,, cin dugc cp 6xy. Qua trinh trao
~ d6i khi nay dién ra trén bé mat vd va mang cha tnitng. DE gitip cho viéc trao
dédi khi dugc tot, bang cach ha nhiét d6 bén ngoai méi trudng mang va vo tao
su chénh léch 4p suat trong mang va vo vdi ngoai moi trudng, do dé trong
qud trinh 4p phai c¢6 dinh kY thai gian ha nhiét d6 xuéng thap (lam lanh), sau
d6 lai dua vé nhiét do 4p quy dinh.

Viéc dao triing theo chu ky thdi gian gidp cho phéi khong nam tai mét vi
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tri c6 dinh - d& bi dinh vio mang. Ngoai ra dao tritng con gidp cho phoi trao
d6i khi va 4m d¢ duge déu khip toan bo bé mit, hap thu 6xy va thai khi CO,
tot hon.

1. Yéu cau vé sinh hoc

1.1. Cac yéu cau bao quan va xir ly tring trude khi ap

Tring giong sau khi thu tir cic chuéng nuoi vé phai lua chon, loai bo
nhitng qua khéng dat yéu cau vé trong lugng, hinh khéi, ran nit.... Tiép tuc
van chuyén vé bd phan xir ly bao quén trimg tredc khi dua vao 4dp. Bao quén
dudi 7 ngay véi nhiét d6 18°C ty 1¢ nd dat khoang 80%, dudi 14 ngay véi
nhiét do 16 - 18°C ty [é nd dat khoang 60%, va néu kéo dai dé€n 20 ngay vdi
nhiét 4 10 - 11°C chi dat khoang 30%. Déng th&i v&i ché dd nhiét, d6 am
moi trudng phai luén dam bao 75 - 80%. Trude khi dua tritng vao dp phai
duoc tay tring.

1.2. Yéu cau cong nghé ap trifng

Cong nghé 4p tritng bao gém quad trinh diéu khién cdc thong s6 nhiét do,
d6 am, khong khi, 1am nguoéi, ddo tritng phi hop.

Quy trinh cong nghé ap tritng d6i v4i méi loai gia cAm déu khac nhau.
D€ dam béo ty 1& n& cao, con mdéi nd khdée manh cén tuan thi ding céc yéu
clu ctia ting quy trinh danh riéng cho timg loai con.

SO ngay ap d6i1 vdi ga: 21 ngay

S& ngay 4p d6i vai vit: 28 ngay

S6 ngay 4p d6i véi ngdng: 30 ngay

Quy trinh 4p cdn dam bao céc céng doan, thong s6 vé nhiét d6, 46 dm
nhu trinh bay & bang 3, lugng O, cdn thiét & bang 4.

Bdng 3. Nhiét do va 4o Am thich hop 46i véi ga

TT Ngay thi Nhiét d6 (°C) Do im W (%)
1 1-3 37,5 80
2 4-14 37,5 60
3 15-17 37,3 60 |
[ 4 18 - 20 37,2 70 )
5 20-21 37 80 |
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e Luong O, cdn thiét trong qua trinh 4p.
Phai dam bdo lugng O, (21%) can thiét dong thai thai khi CO,

Bdng 4. Quan hé giita ty 1é no va lugng cap 0,

TT Luong O, trong may ap (%) Tylé na (%)
1 15 50
2 18 70
3 21 78
4 50 40

e Dao triing

Dé dam bao cho tring ti€p xic t6t véi moi trudng (nhiét do, dd am) dong
thdi dé phoi khong dinh vao mang va vo. Viéc dao triing cin thuc hién dén
ngay thu [8.

Thoi gian dao tning dugc thuc hién thuong xuyén. Cic may 4ap tring
thuong dio 2 gio mot lan.

+ S8 l14n dao dugc gidi thiéu d bang 5.

Bdng 5. Sé lan dao tring va ty lé no.

TT Sé lin dao trimg trong ngay Tylé né (%)
1 2 67
2 4 70,4
3 6 73,7
4 8 78,1

+ G6c dao tring
Géc dio triing thay ddi khéac nhau, ty 1é nd s& khic nhau. Anh hudng cia
géc dao tring dén ty 1é nd cha tring.
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Bdng 6. Quan hé giira ty 1é nd va goc dao tring

T Géc dio () Ty 18 né (%)
1 20 60,32

2 30 78,88

3 45 84,56

e Lam ngudi

Qu4 trinh 1am nguéi (giam ~ 10°C), viéc thay déi nhiét d6 qua triing sé
lam thay déi dp sudt trong qua tring din dén viéc trao d6i khi gira tring vdi
mol trudng xung quanh.

Yéu cau nhiét d6, do Am, 1am nguoi va dinh ky ddo triing clia moét s6 loai
gia cAm dugce gidi thiéu O bang 7.

Bdng 7. Yéu cAu vé nhiét do, do am, lam ngudi va dao tring
déi voi mot so loai gia cAm

Théi L L, Lam lanh Phun . ‘
Loai | giangp | etde | BOAm g T ThaT | mude Dao
oal .
S I O~ R 7 N Bl I B % gianan
{ngay) thir (4n gian (40°C)
G 2 |369-a78| 6075 | | r2 | 1015 | Saulam 2
13. 15-20 ngudi
vit 28 |374-378 | ss70 | ¢ | o 37 | Saulam 5
14, 10-25 ngudi
A4 2-3 Sau lam
Nabng 30 |372-378 | 57.70 | 11 12 10-20 nguoi 2
20. 20-30

2. Thiét bj ap trimng

2.1. Thiét bi ap tring dugc cau thanh bai cac bo phan chinh sau

e VO may la phan boc pht toin bo, chita dung cdc bd phan cau thanh

mdy va tao nén moi trudng dp. V& mdy cé 1p boc cich nhiét.

55



Nguon cip nhiét va thiét bi diéu khién nhiét do.

Thié€t bi tao 4m va thiét bi diéu khién d6 am.

Thiét bi trao déi khi va cdc cira diéu chinh luu lugng khi.

Co cdu dio tritng co hoc, bo phan diéu khién géc va chu ky dao trimg.
Dan va cédc khay dyng tritng.

Thiét bi 4p triing dugce phan loai theo quy mo ning sudl, gém cic kiéu 1o
dp, may ap tritng va budng 4p tring.

e Lo dp trung, thuc hién quy trinh dp tring mot cong doan - Cong doan
dp va nd - déu thye hién tai 10 ap. Ld ap ¢ quy ma 4p tir 100 - 1000 qua/mé.
Thict bi ¢6 day du cac bo phan chinh nhu d2 gidi thiéu, song do ngudi diéu
khién cac ché do nhiét do, @6 am... bing thu cong. Hiéu sudt nd thudng thap
hon cdc may va budng ap. Lo dp phit hgp vdi cdc trang trai chan nuoi thi
cong, quy mo nho.

e Miy 4p tring. thuc hién quy trinh &p moét hoac hai cong doan. Mdy
Ap ¢6 quy mo 10.000 - 50.000 qua/mé. Hoat dong cua cac bo phan duge diéu
khién ban tu dong hoac tr déng hoan toan. Mdy hai cong doan gém cé cong
doan ap va cong doan nd. Cong doan dp thuong kéo dai dén thoi gian trude
khi nd 3 ngay, tritng sé duoc chuyén vao ti nd. Viéc thuc hién chu trinh ap
hai cong doan cé nhiéu vu diém hon mot cong doan vé nhiéu mat. Lol vé
sifc khoe con vat - méi trudng mdéi sach hon, loai bdo duge cdc tritng hong
(thuedng chiém 20 - 25 %). Tu nd nho hon, chi phi thap, thai gian quay vong
dp cua cong doan 1 ngin hon va dé vé sinh. Hiéu sudt nd cao. Phu hop vdi
cac tral chan nudi cong nghiép, quy moé vira.

e Buéng 4p tring, thyc hién quy trinh &p moét cong doan. Budng ap ¢é
quy mo ap tir 30.000 - 500.000 qua/me. Vo mdy thiét k& kién c6 va dam bao
céc yéu cau k¥ thuat nhu may ap. Hoat déng clia cac bo phan duoc diéu khién
tr dong hod hoan toan. Mdy hai cong doan gém cé cong doan ap va cong
doan nd nhu mdy Ap. Budng 4p tritng phii hop vdi cdc trang trai chin nuoi
cong nghiép, quy mo 1dn.

2.2. Cau tao may ap tritng

e Dan d& va khay dung tring

Kich thuéc dan d@ va s6 lugng khay dugc tinh todn phir hgp vdi nang suit
cla may.

Tring duwa vao céac khay (Hinh 40) dé xép vao dan dd trong mdy hoic
trén xe chg khay.
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Hinh 40. Khay trung
1. Trltng gia cam; 2. Khay triing

- Tring duoc dua vao khay. Khay duge x&€p vao dan cé ciu tao theo
nguyén Ly hinh binh hanh d€ c6 thé nghiéng dao tring mot géc + 45°

- Co cdu lat tritng: Diing dé déo triing trong qua trinh 4p. St dung nguyén
Iy két cau hinh binh hanh d¢é lat cic khay tring. Lat tning cé thé bang thu
cdng, co khi hay tu dong diéu khién theo quy trinh ky thuat.

- Hé thong thong khi: Thuong duge sir dung nguyén 1y quat hudng truc (1),
nhiém vu chi y&€u la thay d6i khong khi trong may 4p, dam béao cdc yéu ciu
vé thanh phin khong khi (lugng O,, CO,...) quy dinh. Ngoai ra quat con si
dung trong qua trinh c4p nhiét (dva va tron ¢éu nhiét vao khong khi), tao 4m
(vung nuéc qua canh quat, 1am bdc hoi nwéc va hoa déu vao khong khi).

- Hé théng c4p nhiét: Dan nhiét (2) dugc sit dung cdc day dién trg dé cap
nhiét, cic role gidi han nhiét d6 d€ didm bio ché& d6 nhiét cho qua trinh ap.

- Hé théng cap 4m: Gém thiing nwdc (9), bd phan bac hai (4) va céc role
giéi han d6 4m dé d4m bao ché d6 4m cho qué trinh A4p.

Trén co s6 quy mo san xuit, kha ning d4u tu, ma may Ap triing trang bi
c4c bo phan trén duge do, kiém tra va diéu khién bang thi céng, co khi hay
tur dong hoa.
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Hinh 41. May ap trung
1. Quat gi6é; 2. Dan nhiét: 3. Ddng co dién; 4. B4 phan béc hai; 5. Ta dién diéu khién:
6. T tring; 7. Co cau lat; 8. Khay tring; 8. Thing nuéc; 10. Xe chd khay
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IL. MAY VAT SUA

1. Yéu cau vé sinh hoc d6i vdi viéc vat sita

Trén co s6 cac dong tac cla viéc vit sita thi cong, nghién ciu thiét ké
may vat sita d& tang nang suit lao dong vi dam bao vé sinh. Hang ngay bo
dwoc vat sita 2 1an (cdch nhau 10 - 12 gid) sau khi dn. Trudce kbt vit sita can
vé sinh vii bd bing nudc dm, luc vit vira phai (luc vit phit hgp khi 4p sudt clia
h¢ thong vt 1a 0.5 kg/em?), tan s6 vat 45 - 60 tan/phit. VAt sita cdn dim bio
thasi gian (th3i diém va thai gian) dé tao théi quen cho bo.

2. Hé théng may vat sira
S || S

EN
=

=D

Hinh 42. So d8 mat badng cla hé théng vat sila dang néi tiép

Tiy theo quy mé chiin nudi, s6 luong bd vit sifa trong ngay dé trang bi hé
théng mdy Vit sita phit hop hay cic may don 1é. Hé thong may vat sifa thuong
dugc b6 tri theo cdc dang sau: ndi tiép, song song, xuong ca hay vong tron.

2.1. Hé thong may vat sita dang noi tiép

Heé thong may vit sita dang song song duge b6 tri theo 2 diy song song
véi nhau, ché ding cha'bd dé vat sita ndi dudi nhau, chiéu dai chd khoang
2,4m. Cac b vit sita c6 clra vao va ra. So d6 mit bang cha hé théng vat sita
dang néi ti€p thé hién & hinh 42.
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2.2. Hé thong may vit sita dang song song

He théng may vit sita dang song song duge b tri theo 2 day, chd dung
clla bd dé€ vat sita song song v4i nhau. Khi bd viao cira s& ty xoay, sau khi vat
sita bd sé& di tiép ra ngoai. Cic 6 vit sita c6 bé rong 0,7 - 0,8m. So dé mit
bing clia hé théng vat sita dang song song thé hién & hinh 43

S
e

Hinh 43. So d8 mat bang cta hé théng vt sita dang song song

2.3. Hé théng mdy vit sira dang xuong cd

Hé théng mdy vit sita dang xuong cd ciing dugc b6 tri theo 2 day, chd
ding cla bd dé var sita 14p véi dudng déi xing 30 - 36°. M1 6 vit sita chiém
bé rong theo dudng d6i xitng 1 - 1,4m. So d6 mat bang clia hé théng vat sira
dang xuong c4 thé hién & hinh 44.

2.4. Hé thong may vat sira dang tron ‘

Hé théng may vit sifa dang tron dugce bo tri trén mot mam tu dong Xoay
va dirng dé cho bo vao ché vit sita va ra khi vit sira xong. Thdi gian quay mot
vong la thai gian vit sita. He théng mdy vat sia dang tron cé 2 loai bod ding
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Hinh 44. So d6 mat bang cua hé théng vat sifa dang xuong ca

néi ti€p hoic song song. So d6 mit bang cua hé thong vit sita dang tron chod
ding ndi tiep (A) va song song (B) dugc thé hién & hinh 45.

Tuy theo quy moé ndng sudt, kha nang dau tr ma ngudi ta chon dang va
quy mo hé théng mdy vit sira.

Hinh 45. So d6 mat
bang cda hé théng vét
sra dang tron
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3. May viat sira

Ciu tao ca ban, nguyén 1y hoat dong cha thiét bi vat sira thé hién & hinh 46.

Hinh 46. Sa d6 nguyén Iy hoat ddng cia may vat sita
1- NUm sira; 2- BS chia va gom sira; 3- BS diéu khién; 4- Binh dung sifa;
5. Béng hd ap suét; 6- Van chinh ap; 7- May hat chan khéng

Mady hiit chan khong (7) tao cho cdc bd phan cua hé théng cé 4p sudt am.
Van chinh 4p (6) ddm béo cho hé théng cé 4p suidt 6n dinh, phi hop véi qua
trinh vat sita (0,5kg/cm?2). Dong hé ap sudt hién cé cta hé théng. Binh dung
sira (4) dé dung sita vit dugc. Bo diéu khién chuyén 4p suit &m cia hé théng
thanh 4p suat thay d6i (dp sudt khi quyén va 4p suét Am) theo chu ky cuia qué
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trinh vt sita véi tin s6 phil hgp (45 - 60 1in/phiit). B6 chia va gom sira lam
nhiém vu chuyén tir mét dudng sita tir bon nim sita vé chung mot dudng 6ng.
Nim sira 1a bo phan dat truc tiép vao vii ciia bd gom 4 nim vi, dudi tic dung
cha 2 dudng 4p suat am va dp suat thay d6i dé vit va hit sifa.

3.1. Nim sita

Nim sita 1am viéc theo nguyén tic 2 pha:

- Pha hiit (pha A): hiit tao 4p suit am & budng trong (5) déng thai hit tao
dp suat am & budng ngoai (4). Do can bing 4p suit nén 6ng vat sita trd lai
trang thdi ban ddu, sa trong bau lai dugc don vé niim vi (3) va hiit ra ngoai.

- Pha vat (pha B): hit tao 4p suat am & budng trong (5) va dua 4p suit khi
quyén vao budng ngoai, 6ng vat s& bop lai.

- 2 pha vat va nghi n6i ti€p nhau la qué trinh 1am viéc cha may vit sita
(budng trong luén tao 4p suit &m va budng ngoai c¢é dp suat thay déi theo chu
ky 4p sudt Am va ap sudt khi quyén).

So d6 nguyén Iy hoat dong cia niim sita thé hién & hinh 47

A. B.

Hinh 47. So d6 nguyén ly hoat dbng cua num siza
1- Ném cao su; 2- Cé¢ ngoai; 3- Nim vi bo; 4- Budng ngoai;
5- Budng trong; 6- Ong khi; 7- Ong sita
A) Pha hat; B) Pha vat
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3.2. Bo chia va gom sita

Bo chia va gom sita cho 1 bo vit sifa 1 con bd la 2 budng. Budng chia (2)
dé phan chia dudng khi cé dp sudt thay déi (3) tir 6ng ra clia bo diéu khién
thanh 4 dudng 6ng din (1) vao 6ng khi clia nim sita, buéng gom sita (5) din
dp sudt khi am dén cdc 6ng sita va gom sita dugc vat tir 4 dng sita cha nim
sita vé 1 6ng chung xudng binh dyng sita.

So d4 cu tao clia bd chia va gom sita.duoc thé hién & hinh 48,

—_—
v
: .

Mat cdt bo chia va gom sita

Hinh 48. Sa d6 céu tao cua bé chia va gom sida
1- 6ng ra khi; 2- Budng chia; 3- Ong vao khi; 4- dng ra sia;
5- Budng gom sifa; 6- Ong vao sifa

3.3. B6 diéu khién |

D€ tao ra dugc mot ong ¢é 4p suat ludn Am va mot 6ng cd dp suit thay ddi
dwa vio budng trong va ngoai ciia nim vii can ¢6 bo diéu khién. Ap suat luon
am dugc 14y tir binh dyng sita hodc tix dudng Sng cla hé thong, bo diéu khién
chuyén d8i 4p suat ludn 4m thanh 4p sudt thay ddi. Cé nhiéu nguyén 1y diéu
khién di duoc nghién citu tng dung (kifu mang, pittong hoac dién...). Hinh 48
trinh bay nguyén 1y hoat déng cha bd diéu khién kiéu mang.

B6 diéu khién tao ra pha nén va pha hit, ng ra (6) phdi cé dp suit thay
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d6i, khi c6 4p suit khi quyén (pha vat), khi dat ap suit 0,5kg/cm? (pha hiit)
VGi tAn s3 45 - 60 14n/phiit trong khi dp suft dng hit luén am.
* Pha hiit (A): Buéng 11 dugc may bom hiit chan khong tao ra ap suat

am kéo van xudng, khong khi tir buong II bi hit xuéng budng I1I nén &ng ra
(6) c6 4p sudt Am.
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P4 (kg/cm?)
L0 W o Puding 4p sudt khi quyén
0.9 .
0.8 4
Pha (A)
o1 Pha (B)
0.5
0.4 ;
0.3 -
T (giay)

Hinh 49. So d8 nguyén ly hoat déng cla bé didu khién kiéu mang
1- N3p trén; 2- Van; 3- Mang cao su; 4- Than dudi;
5- Ong hat; 6- Ong ra; 7- B¢ diéu chinh; 8- Clra khi

* Pha vat (B): Khong khi tir buéng I qua van diéu chinh (7) tir tir bi hit ra
va trdy thanh dp sudt am (hic nay ca 3 budng déu c6 &p sust 4m). Ap sudt khi
quyén qua cira khi (8) ddy mang cao su (3) ning van 1én déng kin buéng II
vdi budng 11, khong khi vao buéng I nén 6ng ra (6) s& c6 4p suat khi quyén.
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Khéng khi tir buéng II qua van diéu chinh (7) tir tir vao budng I. Khi dp
sudt & budng I va I déu la 4p su4t khi quyén, dp suét buéng 111 &m sé& hiit van
xudng lam théng budng II véi budng III va 12 bit ddu cta pha vit. Tin s§
thay d8i ap suAt ctia ng ra phu thudc vio mitc 46 md cta 8c diéu chinh. Thai
gian thay d8i pha ]a thai gian khéong khi dugc dién ddy hoic hit hét trong
budng I théng qua &c diéu chinh.

3.4. Bom chan khong

Dé tao ra 4p suit chan khong (0,5kg/cm?) cho hé thong may vit sita cin
c6 bom chan khong. Cau tao ctia loai bom chan khéng tng dung phé bién
cho may vit sira thé hién & hinh 49,

1

Hinh 49. So d8 nguyén ly hoat @dng clia may hut chan khéng
1- Ong hut; 2- V& bom; 3- Roto; 4- Canh bom; 5- Cifa x3

Roto quay nho déng co, cac cinh bom do luc ly tdm vang ra dp sit vao
mat trong v bom sé hut khéng khi tir 6ng hiit (1) ddy ra cira x4 (5). He théng
dudng 6ng, binh sita... 1ip vao 6ng hiit (1) do bom hiit khong khi va tao nén
ap sudt am.

3.5. Van chinh ap

Pé ddm bao diéu kién t6t nhdt cho viéc vit sifa, 4p suat khi dua vao nim
sira phai dam bao thi€t bi hoat ddng c6 hiéu qua cao déng thdi an toan cho
stic khoe clia bd (4p suat thap qua cé thé hit ra ca mau). Ap suét t6t nhat cho
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vit sita 12 0,5kg/cm?2. Pé dam bao 4p suat én dinh cdn lap van chinh dp, khi
4p sudt xuéng dusi mic quy dinh, 4p suit khi quyén s& ddy van lén, khong
khi vao éng lam ting 4p suat, ap sudt trong 6ng dat yéu cau, van s€ tu déng
lai. Van chinh dp thudng ting dung theo 2 nguyén 1y: Lo xo va trong lugng.
So d6 nguyén ly hoat dong duoc trinh bay & hinh 50.

Khi dp suét trong 6ng thip hon muc quy dinh, dp sudt khi quyén s& day
van (6) 1én, khong khi ngoai trai tran vao lam tang Ap sudt trong éng, dén dp
suit phut hgp thi 10 xo (3) hodc d6i trong (8) sé kéo van xuéng. Diéu chinh
ap sudt bang cdch diéu chinh luc nén [0 xo (3) (vin 6¢ chinh (4) hoac thay
doi trong lugng qua d6i trong (8)).

= —

A. B.

Hinh 50. Sa d6 nguyén ly hoat ddng cla van chinh ap
A- Van diéu chinh béng 16 xo; B- Van diéu chinh b&ng trong luong
1- Duding 6ng; 2- Than van; 3- Ld xo: 4- Oc chinh:
5- V4 van; 6- Van; 7- Méc treo; 8- B4i trong
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Cau hdi én tap

1- Yéu céu ky thuat ddi vai chudng nudi gia suc, gia cam.

2- V& hinh, mé t& mét s& kiu chudng nubi gia stc, gia cdm thong dung

3- Cac loai thiét bj van chuyén, phan phai thifc &n trong chudng trai.

4- Cau tao, nguyén tic hoat déng clia cac loai mang 3n, udng cho gia suc, gia cadm.
5- Cac phudng phap lam mat chudng nudi gia stc, gia cam.

6- Yéu cdu sinh hoc d&i véi qua trinh 4p tring.

7- C4u tao, nguyén tac hoat ddng chung clia may ap tring gia cam.

8- Yéu cau sinh hoc d8i vdi viéc vat sita.

9- Cau tao, nguyén tic hoat déng clia may vit sita.



Phan II

THIET Bl CHE BIEN NONG SAN
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Chuong 1
THIET BI SAY NONG SAN

I. NHONG KHAI NIEM CO BAN VE SAY NONG SAN
1. Vai tré cua siy

Say l1a mot trong nhitng khau quan trong trong cong nghé sau thu hoach,
ch& bién va bao quan nong san. Trong quy trinh cong nghé sian xuit cua rat
nhiéu san phdm déu cé cong doan sdy kho dé bao quan dai ngay, nang cao
gia tri cha san phdm. Sy con tao ra nhiéu loai san phdm khac nhau clia cling
mot loai nguyén liéu. C4c san phim nong nghiép dang hat nhu théc, ngo,
dau, lac... sau khi thu hoach cin lam kho kip thai néu khong chit lugng sian
phiam s& bi giam, tham chi hong, d4n dén tinh trang gia ting hao hyt sau thu
hoach. Cic san ph4m néng nghiép dang cli, qui nhu khoai tay, sin, vai thiéu,
nhin, xodi, rau cic loai rat c4n sdy dé tao ra mot s6 san phdm cé gid tri, nang
cao hiéu qua kinh t¢&.

Nhu vay sdy déng vai tro vo6 cung quan trong, nhu cau siy néi chung
ciing nhu sfy ndng san ndi riéng ngay cang 1on va da dang.

2, Pai cuong vé qua trinh say

Qud trinh sdy 12 qué trinh 1am kho vat liéu bing phuong phéap bay hoi.
Nudc tir vat liéu 4m khuyéch tdn béc hoi ra khong khi xung quanh né kém
theo su thu nhiét, vi th€ mudn sdy nhanh phai cung cip nhiét tir ngoai vao,
nghia la phai nang nhiét d6 cha vat liéu cén siy. Tuy nhién méi vat liéu cé
d4 bén nhiét nhat dinh. Do vay, sy nong sin la mot qua trinh cong nghé
phiic 1ap, c6 thé thuc hién trén céc thiét bi s&y khdc nhau, phit hgp vdi mébi
loai nong sin khdc nhau. Méi loai sin phdm cdn chon phuong phéap sy,
thiét bi sdy c6 ché€ d6 sdy thich hop nhdm dat yéu cau ky thuat va hiéu qua
kinh t€ cao.
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3. Cac phuong phap siy va pham vi img dung

Phuong phdp say ¢6 2 loai la sdy ty nhién va sdy nhén tao (bing thiét bi)

3.1. S4y tir nhién

La qud trinh phoi vat liéu & ngoai troi. Phuong phdp nay st dung ngudn
nhiét bidc xa ctia mat trdi, do d6 gia thanh sy ré, dugc ing dung rat rong rai
trong sdy hat nong san nhu théc, ngo, sin va nhiéu vat liéu khic. Tuy nhién,
do phu thudc vio thdi ti€t nén khong chu dong duoc viéc sy, chit lugng san
pham khéng cao, thdi gian siy kéo dai, san phdm dé bi 6 nhiém do bui va vi
sinh vat bAm vao, ton dién tich mat bang.

3.2. Phuong phap siy nhan tao

Phuong phap sdy nhan tao dugc thuc hién bing céc thiét bi siy, c6 thé
chia thanh cidc phuong phap sau day:

3.2.1. Dua vao phuong thitc cdp nhiét c6

a. Phuong phdp sdy doi luu.

Nguon nhiét cung cdp cho qud trinh sy li nhiét truyén tir méi chét say
dén vat liéu bang truyén nhiét déi hru.

b. Phuong phdp sdy biic xa

Ngudn nhiét cung c4p cho qua trinh sdy thyc hién biang bitc xa tir mot bé
mat nao dé dén vat liéu.

c. Phuong phdp sdy tiép xiic

Cung cdp nhiét cho vat liéu sdy bing cich cho vat liéu sdy tiép xiic truc
ti€p vSi bé mat ngubn nhiét.

d. Phuong phdp sdy bang dién trudng dong cao tan

Nhiét cung cip cho vit lidu sdy nhd dong dién cao tdn tao nén dién
trudng cao tdn trong vat liéu lam vat liéu néng lén vi b6c hai, gidm dd 4m.

e. Phuong phdp sdy thdang hoa

Lam lanh vat Jiéu siy d6ng thoi hit chan khong dé cho vat liéu siy dat
dén trang théi thing hoa cha nuéc, 4m thodt ra khéi vat liéu sy nhd qué trinh
thang hoa. .

Trong cdc phuong phdp siy néu trén, phuong phap siy ddi luu dugc ing
dung nhiéu nhdt, sau d6 12 phuong phdp sdy ti€p xuic va sdy biic xa

Sdy hat nong san, Ea'y rau qua thuong dng dung phuong phép sdy déi luu.
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Sdy ti€p xiic thudng diing dé sy bot nhio.

Trong ché bi€n néng san, nhiéu san phidm bi phan hiy, bi€n tinh khi bi
tac dong cua nhiét do cao, trong trudng hgp dé phai chon phirong phap say
thang hoa.

3.2.2. Dua vao tinh chdt cua tdc nhan sdy cé

a. Phuong phdp sdy truc tiép

T4c nhan say la hén hop giita khéi 10 va khong khi. Phuong phap nay ¢6
wu diém 1a hiéu suat nhiét cao, von diu o thiét bi thap.

Nhuoc diém chinh 1a: sin phdm bi 4m khdi than, bui va mét s6 chat khéc
nhu CO, , SO,...

Hién nay & Viét Nam phuong phdp say nay dugc dng dung rong rai dé
sdy cac vat liéu khéng doi hoi vé sinh an toan thic phdm cao va nhitng vat
liu cé vo boc nhu thée, ngd, ct lac, vai thiéu...

Céc nude phét trién phuong phap nay bi han ché.

b. Phuong phdp sdy gidn tiép

Tic nhan sfy 1a khong khi néng nhan nhiét tir ngudn nhiét qua b6 truyén
nhiét (calorifer) dé cung cip nhiét cho vat liéu say.

Phuong phidp nay c¢6 wu diém chinh la:

- San phim dim bao vé sinh an toan thuc phim

- Thiét bt khong bi cdc chit an modn nén tudi tho ting cao

Nhuoc diém la:

- Thiét bi ¢c6ng kénh nén von ddu tu cao.

- Hiéu sudt nhiét thap hon phuong phédp sdy truc ti€p do mat mat nhiét
qua calorifer. Didn dén gid thanh sdy cao hon .

4. D6 am
4.1. Do 4m cua vat liéu

* Do dm tuong d6i (hay con goi ta thity phin) 12 s6 phdn tram khéi lugng
nudc chira trong 1 kilégam vat liéu.
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* D6 dm tuyét doi: 1a s6 phin trim nudc chida trong 1 kilogam vit liéu kho.

G, G,
0 =— —— 100% = ——— 100%
Gk G- Gﬂ

Trong d6:
G - khoi lugng cua vat lieu am.
G, - Khéi lugng nudc chita trong vat lieu 4m.
Gy - Khéi lugng clia vat liéu sau khi kho.

* D6 dm cdn bdng

Vat liéu dé trong khong khi sé hit 4m hodc nh4 4m dé dat dén trang thdi
can bing 4m vdi méi trudng. Do 4m cha vat liéu lic bay gio goi 1a 46 4m
can bing.

D6 4m can bing ciia 1san phdm phu thudc vio chinh cdu tric cla sin
phim dé va dé 4m , nhiét do ciia khong khi. Khi d6 4m cla khong khi cang
cao, nhiét d6 khong khi chng thap thi d6 4m can bing ctia san phdm cang 16n.
Do d6 néu san phim sau khi sy duoc bdo quan hodc dé 1au méi gia cong tiép
tuc thi chi sdy t6i da dé€n d6 4m can bing.

4.2. D6 Am tuong déi cia khong khi

Do dm tuong déi cha khong khi la ty 1é gira lugng nuée trong khong khi
& nhiét @9 nao d6 vér luong nude t6i da 1 don vi khéng khi chira duge khi da
bao hoa & nhiét d6 d6. Do dm cia khong khi duge x4c dinh bing 4m k€.

II. YEU CAU KY THUAT

Sdy déng vai trdo vo cing quan trong trong cong nghé bao quan, ch& bi&n
nong san. Do vay céng doan say cidn dat dugc cic yéu cau k¥ thuat sau:
* Néu san phdm sau khi sdy dugc bio quan l1au mdi st dung hoic gia
cong ti€p thi yéu cau can dat 1a:
- D6 4m c4n bang
- b6 4m déng déu
- Céc chi tiéu sinh hoc, hod 1y, ciu tric co hoc, thanh phin ho4 hoc
va cic vi luong khac phai dugc dam bao. Céc chi tiéu nay thé hién & 1 vai
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dic trung quan trong nhat, vi du nhy: d8i véi hat gidng ty 1& niy mim cao
dugc xem 12 chi tiéu chat lugng hang ddu. S4y thdc lam luong thyc phai dam
bao it ran niit nhat.
* Néu san pham 12 sau qua, thuc pham:
- D6 4m sau khi s4y cdn ddm bio theo yéu ciu cong nghé clia ting
loai san phdm. ‘
- Giit duoc hwong vi dic trung, mau sic dep.
- Thanh phin vi lugng it bién d6i so vdi nguyén liéu hodc theo yéu
cdu cua ting loai san pham v.v.
- Pdm bdo chat lugng vé sinh an toan thuc phim.
11L. PHAN LOAI VA CACH LUA CHON THIET BI SAY NONG SAN
1. Phan loai
C6 nhiéu loai thi€t bi sdy nong san, maoi loai ¢6 két cdu khidc nhau:
1.1. Can cit vao két can chia thi€t bi siy ta cé thé phan loai nhu sau
+ Thiét bi sdy vi ngang
+ Thiét bi sy bubng
+ Thié&t bi say thung quay
+ Thié&t b1 sdy bang tai
+ Thi&t bi s4y thap
+ Thiét bi sdy phun
+ Thiét bi sy khi dong
+ Thiét bi say tdng soi
+ Thiét bi sdy ham
Céc thiét bi sdy nay c6 thé goi 12 thiét bi sdy d6i lun vi né déu sir dung
phuong phép sdy d6i luu (trir thiét bi sdy thing quay c6 thé sit dung phuong
phip sdy d6i luu hodc phuong phap siy ti€p xiic).
1.2. Can ¢t vao quy trinh lam viéc, ¢6 thé phan loai nhu sau
+ Thiét bi sdy gidn doan (hay sdy mé) nhu thi€t bi siy budng, thi&t bi say
vi ngang ...
+ Thiét bi sy lién tuc nhu: thi€t bi sdy bang tai , mot s6 thiét bi sdy thing
quay, thi€t bi sdy khi dong...
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Ngoai ra, néu thié€t bi sit dung phuong phap siy truc ti€p goi la thiét bi sdy
tryc ti€p, néu st dung phuong phép sdy gidn ti€p goi la thiét bi say gidn ti€p.

2. Lya chon thiét bj siy ndng san

Vi méi loai vat liéu sdy thich hop véi mot s8 phuong phdp siy va thiét bi
say nhat dinh. Do d6, viéc lua chon thiét bi sy can phai dua trén co s& tinh
todn kinh t€ ky thuat méi dam bao yéu ciu dé ra. Vi du: thic, ngd, ca phé c6
thé thich hop vai thiét bi sdy vi ngang, siy thdp, sdy thiing quay. Nhung lya
chon ki€u nao con phu thudc vao diéu kién cu thé nhu ngudn vén, ngudn
nhict, diéu kién ché tao thiét bi...

- D61 véi cdc ho nong dan, cde co s6 trong va ché bién nong san quy mo
nhé nén lra chon thi¢t bi sdy vi ngang dé say théc, ngé, lac 1am thuong phim
va lam giéng. '

- D€ nang cao chat Juong sian pham say nhw: d6 dong déu, cac cd s& ché
bién quy mo vira va 16n nén chon thiét bi sy thap, thiét bi siy thung quay.

- Thiét bi sy budng thich hgp khi sdy cic loai rau qua nhu: long nhin,
dia, xoai, hong, rau gia vi... nang suat thap.

- Say cdc vat liéu dang bot nén lua chon thi€t bi sdy phun.

- S4y c4c loai bot nhio cé thé chon thiét bi sdy hdm, loai thiét bi nay c6
nang suit tuong dai cao.

1V. CAC NGUON NANG LUONG PE SAY, CACH LUA CHON

Nguén nang lugng dé gia nhiét cho qua trinh sy ¢6 thé 12 hoi nuéc, dién
hoac cdc loai nhién lieu nhu d4u, gaz, than, clii v cic loai phu phdm trong
nong nghiép nhu triu, ba mia, min cira... Viéc sit dung nhién liéu nao dé sdy
lién quan dé€n loai thiét bi sdy va dic biét la chi phi siy.

Nguén ning lugng dién thich hop khi sfy cdc san phdm cé gid tri cao,
lugng nhiét yéu ciu khong Idn .

Nguén ning lugng 12 hoi thich hop khi thiét bi s&y nam trong mét khu
cédng nghiép gom mot s thiét bi khédc ciing sit dung thiét bi n6i hoi hoac thiét
bi sdy ¢4 ning suat 16n .

1. Nhién liéu théng thudng

1.1. Nhién liéu ran

Than 14 nguén nhién liéu dugc ding phd bi€n trong san xuat cong nghiép
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cling nhu trong cic thi€t bi s4y, vi nd c6 nhiét tri cao nén chi phi say thép.

Cacbon 12 thanh phin chdy chinh trong than. Than c¢6 d6 tudi cang cao
ham lugng cacbon trong than cang 16n. Hai thanh phan cia than (Nitg va luu
huynh) khi chdy tao ra NO, va SO, gay 6 nhiém moéi trudng.

1.2. Nhién liéu long

Ngoai than d4, hién nay trong cac thiét bt sdy (nhat 1a cic thi€t bi nhap
ngoai) st dung nhién liéu 1éng chu yéu la d4u nhién liéu, diu Diezel.

- Khi str dung nhién liéy long thiét bi 46t phai ¢é bom cao dp va voi phun.

- Duing nhién liéu 16ng cé vu diém budng d6t nhd gon, diéu chinh nhiét
do sdy dé dang, thuan tién cho viéc tuy dong hod, gidm bét 6 nhiém moi
truong so véi dung than.

Tuy nhién khi str dung nhién liéu long chi phi dau tu thiét bi 16n, chi phi
sdy cao hon so vai sir dung than.

1.3. Nhiét tri ciia cac nhién liéu théong thuong

Nhiét tri ctia nhién liéu 1 nhiét luong san sinh ra khi d6t chdy hoan toan
lkg nhién ligu. Nhiét tri cia mot s nhién liéu nhu sau:

Gé ciii 19 MJ/kg
Than cam 18 MJ/kg
Than anixit (than 3d4) 25 MJ/kg
.D4au hoa 43 MJ/kg
Daun diesel 42,1 MJ/kg

(1IMJ = 24 Kcal)

2. Nang lvgng madi va tai tao

Ngoai sir dung cic loai nhién liéu truyén théng nhur: than, diu, gaz.. con
c6 thé khai thac va st dung nhiéu nguén nang lugng khéc, d6 12 nang huong
mat troi, nang lugng gid (thurong goi la nang lugng mdi) va nang lugng sinh
khéi (Bidmmass) tir cidc ph€ thai trong néng nghiép (min cua, ba mia, trdu,
phan gia stic...) sir dung cdc nguén nang lugng nay ré tién va cé thé gidm
ddng k& lugng khi thai CO,.

V. TAC NHAN SAY VA CACH LUA CHON

T4c nhan sdy vira 12 ch4t mang nhiét dé d6t néng vat liéu sdy vira lam
nhiém vu thai 4m ra moéi trudng bén ngoai, khi s&y nong san thudng dung tic
nhan sdy la khong khi néng hodc khéi Io va khong khi.
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Diing tic nhan sdy la hén hgp khéi 16 va khong khi, khi sdy cdc dang vt
ligu nhir thoc, lac, ngd va cdc san phdm cé vd nhu vai thiéu ca phé qua
khong so bam bui khéi 10. '

Tac nhan siy 12 khéi 10 va khong khi dung trong cic thiét bi sdy truc
ti€p c6 hi¢u sudt nhiét cao nén chi phi say thap, nhung ¢é nhuoc diém san
pham cé bdm bui, khéi.

Pé say cdc vat lieu dang rau qua, vat liéu dang bét nhu bot sin cdn dam
bio vé sinh thuc phdm nén chon tdc nhan say la khong khi néng.

Muén ¢é khong khi nong 1am tic nhan ta can chon nguon nhiét 1a dién
nang, hoi nude, hodc than d4, than cii... nhung phai qua bo truyén nhiét
(calorifer) nén von d4u tu 18n vi chi phi sdy cao.

VI. THIET BI SAY TINH Vi NGANG

Thiét bi sdy tinh vi ngang ¢6 két cdu tuong do1 don gian, dwge dng dung
rong rai dé sdy hat nong san nhu théc, ngo, du déb.

1. Nguyén ly hoat déng

Hat n6ng san nhu thdc, ngd duge d8 trén san sdy (2), khong khi tir 16 dot
(5) duoc quat (3) théi vao phia dudi bin say (1), di xuyén qua 18p hat, lam

N
5

o ot o v o o

-

Hinh 1. So d8 nguyén ly clia thiét bj sy tinh vi ngang.
1. Bin sdy; 2. San sy, 3. Quat sdy; 4. Bubng hoa khi; 5. Lo dét;
6. Quat 13; 7. Ghi |d; 8. Bdng hé do nhiét
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cho hat néng 1én, bay hoi 4m va khé din, khong khi néng bi mat nhiét, nhan
am, giarn nhiét do va bay 1én trén thodt ra ngoai. Nguon nhiét dé say la than
d4d hoic phé& thai nong nghiép duge ddt chdy trong 10 d6t (5) cung cdp, khong
khi néng tix (5 d6t vao budng hoa khi (4), hoa tron v6i khong khi bén ngoai,
tao ra mat hdn hop khong khi néng ¢6 nhiét do phit hop dé sdy cic nong san
khdc nhau (Hinh 1).

- Nhiét d6 khong khi néng dugc thé hien qua déng hé do nhiét 4o (8), dat
trén kénh dan khi néng vao bin siy.

- Nhiét d6 ctia khéng khi néng duge diéu chinh theo yéu clu ctia céng
nghé say.

Qua trinh sdy két thic khi san phdm dat dd 4m bio quan.

2. Cau tao clia mot s& bd phan chinh

2.1. Lo dot

Khi say hat néng san sir dung than d4 lam ngudn nhiét 12 pho bién nhat.
Do d6 & day chi trinh bay cau tao cia 1o At than d4.

- Lo d6t than da duge xay 3 16p, 16p trong bang gach chiu lia, 15p giita
bing chat cdch nhiét, 16p ngoai bing gach d8, ngoii ra dé tang cudng do bén
cé thé boc bén ngoai 16 d6t mot 16p vo thép.

- Lo d6t gdm c6 hai budng, phia ngoai 1a budng dé6t, phia sau la budng
lang bui. Thé tich budng dét duge tinh todn phu thudc lugng than d4 céan
thi€t cho qué trinh sy trong mot gid. Phia trén bubng d6t thudng duoc xay
vOm nhim ting cudng d6 bitc xa, tao qu4 trinh chdy t6t hon va ting dé bén
ctia budng dot.

Ghi 10 c4u tao bing céc thanh gang chiu nhiét, néu khi thanh nao bi hdng
ta cé thé thay thé, rat thuan 1gi cho ngudi sit dung. Giita cac thanh ghi c6 khe
hd dé cung cap 6xy cho qud trinh chdy v dé xi than roi xuéng phia dusi
budng dot.

Ciing nhu thé tich budng d6t, dién tich ghi Id ciing duoc tinh todn dwa
vao lugng than da can dot chdy trong 1 gid, hoac lugng nhiét can thiét trong
1 gi0.

Dé tinh todn dién tich ghi 15 va thé tich buéng d6t can tham khdo sach.
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2.2. Bin say

- Bin s4y dugc x4y bing gach dd hoac bing thép, cé thé lip c6 dinh hoic
thdo roi khi c4n thiét.

- Chiéu cao cta bin say phu thuéc loai nguyén liéu cin siy va ning suit
sdy. Khi s4y théc chiéu cao khoing 0,8m - Im, sdy ngd hat chiéu cao c6 thé
len téi 1,2 - 1,3m; sdy ngd bap chiéu cao t6i-da 2,5m. Phia trén cé cira d€ dua
hat vdo v 14y hat ra, phia dudi bin s4y gin 15 d6t c6 cira dé khong khi néng
di vao.

- Trong bin s4y ¢4 san s4y. San siy duge 1am bang thép 14 dot 16. Dudng
kinh 16 tuy thudc vao kich thudc hat, sao cho vira thodng gié vira khong lot
hat xuéng phia dudi. Vi du: Déi véi thoc dudng kinh 16 t6i da 2,5mm. D&t
vGi ngo hat dudng kinh 16 t61 da 4mm

- San sy c6 thé duge 1am bang tre nifa, phia dudi ¢ xa da.

Dién tich bin siy dugc tinh todn dua vao nang suat siy 1a chi yéu.

2.3. Quat say

Quat say 1a bo phan quan trong nhat trong céc thiét bi sy c6 ddi luun cudng
biac. Boi vay viéc lua chon loai quat sdy c¢6 két cu phu hgp, ¢é luu luong
khong khi va dp luc ddm bao yéu ciu cia qud trinh siy la rat quan trong.

- Quat say c6 nhiém vu hiit va diy khong khi néng vao bin say. Do dé, né
phai dugc ché tao tir vat lidu chiu nhiét d6 tuong déi cao. D6i véi quat ding dé
sy hat nong san thudng duge ché'rao bang thép, vo quat day tir 2,5 - 4mm, canh
quat bang thép 14 day khoang 4 - 6mm.

- Khi s4y hat véi nhiét d6 cla tic nhan sdy 16n han 60°C, quat sdy thudng
dugc truyén dong gidn ti€p (qua bo truyén dong dai) dé tang tudi tho cho
dong co dién. Mit khac khi qua bé truyén dong, d& dang thay déi sé vong
quay cua quat, nhd dé ma tang giam duge Iuu lwong khéng khi va dp luc cia
quat khi cé yéu cau.

- Déng luc clta quat 12 dong co dién hoac ddng ca Diezel.

- Nguén di¢n cho dong co 12 3 pha hoidc 1 pha.

Viéc lua chon nguén dién cho ddng co quat c4n can ci vao cong suit quat.
V3&i cong sudt dong co quat nhd hon 1,5kW ¢6 thé diang ngudn dién 1 pha.
Nhung véi didu kién dién 4p phai di 220V va 8n dinh. Véi nguén dién 3 pha,
quat say hoat dong én dinh vi an toan hon.
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- Quat sdy thudng chon | trong 2 kiéu: quat hudng truc va quat huéng tAm.

* Quat huong truc:

Uu diém: két cdu don gian, dé ché tao, gia thanh thip.

Nhugce diém: dp lvc thip

Thudng duge str dung khi chiéu day 16p hat nho.

* Quat huong tdm X

Dua vao 4p luc quat c6 thé phan thanh: Quat 4p luc thip, quat ap luc trung
binh, quat dp luc cao.

Uu diém cha quat hudng tam: ap luc 16n.

Nhuoc diém: tié€ng 8n 16n.

Viéc lua chon quat sdy cdn duva vao luu lugng, d4p luc can thiét va diéu
kién kinh t€ k§ thuat. Vi vay cAn phai tinh todn luvong khong khi cén thi€t cho
qua trinh sdy trong | gi® va trd luc cba toan bo hé thong.

2.4. B phan diéu chinh nhiét do

Dé diéu chinh nhiét d6 tdc nhan sdy c6 céc phuong phép sau:

* Phuong phdp diéu chinh nhiét do thi cong

Quan sdt dong hé do nhiét do d€ diéu chinh van diéu chinh khong khi dat
tai budng hoa khi, déng md quat 16, hodc déng md clra cung cap khong khi
vao budng d6t nhdm ting giam cudng do chdy cua than, cdc thao tic déu
bang tay.

* Phuong phdp diéu chinh nhiét do tw dong

Thong qua déng hd do nhiét d6 dién tir hoic déng hé do nhiét 4o c6
khéng ché€ (loai 3 kim) két hop véi bo diéu khién dién tir d€ déng md quat 1o
tiy dong nham thay ddi cudng d6 chiy cia than d4 hoic déng m& van diéu
chinh khong khi dit tai buéng hoa khi.

Viéc lua chon phuong phdp diéu chinh nhiét d¢ cin phu thuéc vao diéu
kién kinh (& k¥ thua.

- Khi sy hat n6ng san IAm thuong phdm, c6 thé lva chon mot trong hai
phuong phdp trén. Véi ¢d quy mod nho nén chon phuong phip diéu chinh
bing thi cong, vi vay chi cin trang bi ddng hé do nhiét db.

- Khi say hat néng san lam giéng nén lya chon phuong phap diéu chinh
nhiét do tr ddng. Nhu vay s€ dam bao cho hat giéng c6 chat lugng cao.
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3. Uu, nhuge diém cua thiét bj sdy tinh vi ngang

* Uu diém

- K&t cdu don gian, dé ché tao, gid thanh thap.

- Thao tdc dé dang phit hgp véi trinh d6 lao déng cua cac dia phuong.

- Chi phi sdy thép.

* Nhuoce diém .

- D6 déng déu vé d6 4m cia sén phdm khong cao, néu trong qua trinh sy
khong dao.

- Kho thuc hién co giéi hod.

4. Pham vi ('ng dung

Thiét bi sdy tinh vi ngang dugc ing dung rong rdi & Viét Nam dé sdy cac
san phim nhu:

- Nong san dang hat nhu théc, ngo, dau d6, ca phé... 1am giong, lam
luong thuc va lam nguyén liéu dé ché bién thiic in chian nuoi.

- Mot s6 loai qua ¢d v nhu vai thiéu, nhan.

- Mot s6 san phdm noéng nghiép dang ct nhu nghé, dia lién v mot s6 vat
liéu khédc... v4i quy mé nhd va vira, nang suat tr 0,5 - 15 tan/mé.

Trong cdc thié€t bi sdy nong san d3 dugc trang bi & Viét Nam, thiét bi sdy
tinh vi ngang chiém tdi gdn 90%. Qua dé cho thdy, hién nay thiét bi sdy vi
ngang duge ing dung kha phd bién dé€ sdy néng sin vi né phi hop véi didu
kién thuc t&€ & Viét Nam.

Du bdo trong tuong lai gdn thiét bj say vi ngang van duge Ung dung rong
rdi € sdy hat néng san.

5. Giéi thiéu mat sd thiét bj sy tinh vi ngang théng dung

5.1. Thiét bi say tinh vi ngang STH (Hinh 2)

Cic loai thiét bi say tinh vi ngang (mi hiéu STH) da dugc ting dung & nhiéu
co s& san xuit ving DBSH, mién nii phia Bic, DPong Nam Ba va Tay Nguyeén.

Dac diém ndi bat clia loai thiét bi ndy 1a: quat sdy c6 4p luc cao, phan bo
nhiét ddng déu, do d6 khi sy véi 19p hat day t6i 0,4m (dai véi lda) hoidc
0,5m (d6i véi ngd) khéng cdn ddo ma san phdm vin cé do kho déng déu.

Loai thiét bi nay cé thé siy dugc nhiéu loai sin pham. Ngoai c4c loai hat
ngl céc lam luong thyc va lam giéng nhu lda, ngd, d4u... con sdy dugc mot
6 loai hat khiac nhu ci phé, ho tiéu... va moét s6 loai qua nhur: vai, nhan...
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Hinh 2. Thiét bj s&y STH

Badng 1: Dic tinh ky thuat cha cic loai thiét bi siy hat STH

ss| | Kiehthuse | Namg | CHE | M|
Tr| Mahién (D:‘;‘:g i (t::,f; & | dong co (> | thai
(kW) (kg/h)

1| STH-0,5 | 2%1,5%x065 | 06 | 075 | 46 | 23

2 STH-1 2x2x0.8 1 1,1 4-6 3-4

3 STH-2 4x2x1,0 2 2,2 4-6 5-8
4 STH-3 3x3x1,0 3 3,0 4-6 7-10
5 STH-5 6x3x1,0 5 5,5 5-6 10-13
6 STH-7 6x4x1,2 7 7,5 6-7 13-17
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Thiét bi c6 k&t cau don gian, d& van hanh. Nhién liéu 46t 1a than d4, cii.
Lugng tiéu hao nhién lién thap do 16 d6t c6 két ciu hgp ly.

Thoi gian sdy phu thudc vio d6 4m ciia nguyén liéu cin siy, nhiét 6 va
4o Am moi trudng, loai nguyén liéu siy.

5.1.1. Cdu tao cua thiét bi sdy STH

* Cac bo phdn chinh

- Quat [d than déng bo.

- Lo 46t bang gach chiu lira phia ngoai c6 vo thép.

- Budng hoa khi bang gach hoidc bang thép.

- Quat sdy 1a loai ly tam déng bo, chiu nhiét do t5i da 120°C.

- Bin say dugc xay bang gach hoic bang thép.

- San sdy bang thép dét 16 hoac bing tre, nita.

- Bo diéu khién nhiét d6 sdy thuong bang déng hé c¢6 khéng ch€ 3 kim
hodc bé diéu khién dién tir (dung khi say gibng).

5.1.2. Vdn hanh .

Dot néng 10 sdy, d6 nguyén lidu vao phia trén san siy, chiéu day téi da
0,4m d6i vai théc, 0,5m d6i vél ngd hat. Sau khi déng dién, quat sy hiit
khong khi néng tir 1o d6t qua budng hoa khi tron véi khong khi ngoai trdi tao
thanh tic nhan siy. Hoi néng (t4c nhan say) dugc quat thdi vao phia dudi san
sy, xuyén qua Idp hat, lam cho hat khé dén, trong qud trinh sdy phai quan
sat dong hé do nhiét 46 dé diéu chinh cira gid. Cin ddm bao nhiét d6 say theo
yéu cau cong nghé sdy.

5.2. Thiét bi say vi ngang BD-4 (Hinh 3)

Day [a thi€t bi say tinh, mdy c6 céng suit phit hop véi lien ho cé dién
tich khoang 25 - 30ha.

Uu di€m 1a cu tao don gian, c6 thé thdo 1ap d& dang; chi phi siy thap;
chat lugng hat sdy dam bao khéng nhiing cho hat luong thurc ma cho cé hat
gi6ng. Tuy nhien, doi hdi nhidu cong nhan lao dong.

5.2.1. Cdu tao

- Budng say: dugc lam bing tén, thdo lip dé& dang, cé cira dé thdi gié
néng vao (budng say c6 thé xay bang gach). Bén trén dat cic x2 bing gb chiu
luc. Sau d6 trai cic day thép ¢6mm cich déu nhau khodng Smm. Trén cling
trai lu6i nhua mat nhd d€ tranh lot hat.
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Quat

Khi ndng

Hinh 3. Thiét bj s8y vi ngang BD - 4

- Quat gi6é: dung quat huéng truc, duong kinh 0,75m, loai 10 cdnh; luu
lugng gid trén 4m3/gidy. Cot dp tinh 30mm cot nuée. Ngudn dong luc bing
dién hoac bing mdy nd.

- Lo dé6t: duge lam bing to6n hodc xay gach; nhién liéu thudng ditng than
hoac tréu.

5.2.2. Van hanh

Nong san dugc trai déu trén budng sdy day 20 - 30cm. D6t 10 cho chdy
déu réi bat quat sdy. Gié nong di tir dudi 1én trén xuyén qua I6p hat. Cit sau
4 - 5 gio thi ti€n hanh dao hat; chid y dao ldn luot tir dudi lén trén, trén xudng
dudi dé hat duoc kho déu. '

Dic tinh k§ thuat

- Kich thuée (D x R x C) 6 x4x0,94m

- Nang sudt 4 - 6 tin/mé
- Thoi gian sdy 8 - 10 gid/mé
- Cong sudt dong co dién 10kW

Ngoai ra con mot s& thiét bi sdy hat vi ngang khdc nhu thiét bi sdy ST-7.
Thiét bi sdy SN-4000, thiét bi sdy SHG-8. Cdc mdy nay da dugc ing dung tai
mot s6 tinh & mién Nam.
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VIL THIET BI SAY THAP

1. Nguyén ly lam viéc cua thiét bi sy thap

So 46 nguyén ly 1am viéc (Hinh 4).

- Vat liéu siy dugc dd vao thép tir phia
trén xudng. Tac nhan say (khong khi néng) | flatnéngedn
do quat sdy diy vao tir phia dudi hoac cit
ngang chiéu chuyén dong cla vat liéu. Trao
ddi nhiét gita tic nhan say va vat liéu 4m la
dot luu. Vit liéu sy ditng yén trong qud trinh
say, c6 thé chuyén d(}ng lién tuc hoic gidn
doan tuy thudc loai mdy say tinh hay dong.

- Vat liéu sdy duoc sdy lién tuc hoic
qua giai doan sdy u, sdy lam nguoi tuy

thudc vao cong nghé sdy cua trng loai vat

liéu vd dO Am cuia no.

- Tiy lwa chon nguén nhiét tic nhan sdy ~ Hinh 4. So d6 nguyén ly lam viéc
1a khong khi ndng do quat hit tir budng dot
than dd hoac budng dot dau, gaz.

- Nhiét do cua khong khi ndng dugc diéu chinh bang tay hoac tr déng
tuy thudce ting loai vat liéu sy va ting giai doan say.

- Dua vao két ciu cua thap sy, vat lieu sdy dugc chuyén dich trong thip
theo cdc phuong phdp khic nhu:

+ Vit liéu roi ty do trong thap mot cach lién tuc nhd trong luc.

+ Vit liéu rot trong thap vi duoc khéng ché bang céc vat can.

+ Vit liéu duge dd ddy thdp theo tiing khoang va duge khdng ché tdc do
dich chuyén bing lugng vat lieu 14y ra dinh ky hay lién tuc.

+ Vat liéu di chuyén tr trén xudng dudi trong thiap nhung téc d6 di |
chuyén c6 thé diéu khién duge nhd mot ca ciu co khi chuyén dung.

2. Pham vi ilng dung

Thiér bi say thiap duge Gng dung trong cdc cd sd, tram trai, nha mdy ché
bi&n hat nong san (thdoc, ngd, ca phé) cé quy mo vira va 1dn.
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3. Thiét bi sdy thap FD-5 (Hinh 5)

TR

Khi thai

s
]
(
t

Hat tuei

-—-—-_-l_l(hi ndng

Hinh 5. Thiét b sdy FD- 6

Thiét bi sdy FD-5 nhu trinh bay & hinh 5, trong qué trinh sdy, hat lién tuc
duoc dao tron nén do6 4m hat déng déu.

3.1. Cau tao

- Thép sdy ché€ tao bing thép 14, cé dat mot he théng kénh (hinh chép
nguoc) dé din va thai gié néng xen k& nhau. Duéi ddy thip c6é bd phin
thdao hat.

- Géu tai dé nap va  dao hat.

- Lo d6t ding nhién liéu than dd va d6t theo nguyén 1y gidn tiép.

- Quat ly tdm chay bang dong co dién.

3.2. Van hanh

Nap hat ddy thap sdy va cho 10 d6t hoat dong. Khi nhiét d6 dd 6n dinh
thi quat gi6 lam viéc. Hat chuyén dong tir trén xudng va dugc giu tai chuyén
quay trd lai thdp sdy. Khi d6 4m hat dd dat yéu cdu thi dimg cung cdp gié
nong nhung ti€p tuc quat gié (gié ngudi) khoang 15 - 20 phiit méi ngirng siy
dé 1dy hat ra.
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3.2.3. Ddc tinh ky thudt
- Kich thuéc (D x R x C) 52x4,6x10m

- Nang suit 5 tdn/mé

- Thoi gian sdy 4 - 5 gig/mé

- Céng suat déng co dién 15kW

- Tiéu hao nhién liéu 22kg than d4/g18

VIIL THIET BI SAY BUONG

Thiét bi sdy budng thudng sir dung tic nhan siy la khong khi néng nén
¢6 thé goi la sdy gidn tiép.

Thiét bi sdy budng lam viéc theo chu ky (say mé), vat liéu sdy dugc dé
trén cac khay dit trong budng say.

1. Pham vi (tng dung

Thiét bi sdy budng thudng dung dé siy rau qua, thrc phdm nhu long
nhin, hong, xoai, chudi, hat sen, c4, tdom... véi quy m6 nho nhung ddi hoi
chat lugng san phdm c6 do sach cao:

2. Gigi thiéu mét sé thiét bi sdy budng

2.1. Thiét bj sy buong Kkiéu déi luu tir nhién (Hinh 6)

- T4c nhan sAy d6i hru tu nhién trong budng say.

- Uu diém 12: K&t cau don gian, dé ché tao.

- Nhuoge diém: VAt liéu kho khong déu, mic du trong qua trinh siy di
droc dao vi tri.

SERTRS

Hinh 6. Thiét bi s8y bubng déi Iuu ty nhién
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- Thoi gian sdy kéo dai nén chi thich hop véi mot s6 loai san pham. Hién
nay pham vi ing dung bi thu hep.

2.2. Thiét bi sdy budng cé déi luu cudng birc SRQ (Hinh 7)

Thiét bi sdy SRQ d4 duoc ng dung & moét s6 dia phuong dé sdy céc loai
rau qua nhir: long nhin, héng, xoai, dita, bot san. ..

Hinh 7. Thiét bi sdy bubng cé déi luu cudng buc SRQ
1. Quat tac nhan say; 2. Van diéu chinh khi hdi luu; 3. Kénh dan tac nhan say;
4, Khay sdy; 5. Tudng bao budng say; 6. Td&m diéu chinh tac nhan siy;,
7. Clrta thoat am; 8. Ong hdi Iuu khi thai; 9. Lo dat; 10. Thiét bi trao dai nhiét;
11. Clra khong khi sach; 12. Ong khéi

- Nang suat 200 - 500 kg/mé
- Thoi gian s&y phu thudc vao titng loai vat liéu sdy.

Trong thiét bi nay budng d6t duge dat ngoai, Calorifer khi - khéi dang
6ng chiim dat trén [0 dot.

+ T4c nhan say 12 khong khi néng do quat ddy vio phia dudi budng
sdy, & d6 c¢6 bo phan phan phéi gid. Vat lidu sdy dat trén cc khay sdy cd dinh
trén gia da.

+ Téc nhan s4y théi qua 16p vat liéu sdy va trén bé mit cdc khay say,
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thoit 4m trén clra thoat 4m clia budng say.

+ Nhiét 86 cua tic nhan sdy duac do trén kénh din tic nhan vao budng
sdy. Diéu chinh nhiét d6 say bing cdch di€u chinh van gié buéng hoa khi
hodc déng md quat 10, thay ddi cudng 46 chdy cla than.

Cau hai 6n tap

1- Néu rd vai trd cUa sdy ndng san, cac phuang phap sdy va pham vi ing dung?

2- CAu tao va nguyén ly hoat ddng cla sdy vi ngang. Vi sao loai may sdy nay dude
{ng dung réng rai trong san xuat néng nghiép?

3- Say thap, sdy budng khac vdi sdy vi ngang & chd nao, sc sanh nhiing uu nhuge
diém ctia chung?



Chuong 2
THIET BI XAY XAT GAO

I. YEU CAU KY THUAT XAY XAT GAO
1. Piac diém cau tao cta hat théc

C4u tao cla hat théc bao gdm mot hat gao it ¢é vo trau bao boc va hat
gao Lt thi cé I8p cdm, mam va giita 12 tinh bot.

Dau hat thoc

Vay 14

Pudng gan

B4u hoa

Cudng hoa

Hinh 1. Cac bo phan cda gié lua
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Tuy nhién, cdu thanh cta hat thdc rat phitc tap va duge néu rd trong
hinh v&. Hinh 1 cho cdc chi tiét gidi phiu hoc cua mot cay lia dang ra hoa
hay la gié Idia (m6t s6 18n cdc chi tigt gidi phdu hoc nay lai dugc tim thay
trong hat théc da chin). Hinh 2 cho thay hat thdc da chin va hinh 3 1a cau
tric cua hat théc.

1.1. Vo trau

V6 trau cha hat do 2 14 cha gié lia 12 vay'la vi may hoa tao thanh (Hinh 2).
Ca hai phin nay dugc ghép lién véi nhau theo chiéu doc bang mot nép gap cai
nhau. Phdn trén cia 2 manh v trau chuyén thanh doan cu6i clia vo trdu va cudi
cung két thic thanh mot céi rau.

Thanh phan thuc t& cta vo triu thay ddi thy theo gidng lda va trong mot
muc d6 nao day, cé lién quan dén diéu kién d4at dai cha rudng ma cay lda
duoc trong.

Gia tri sinh nhiét cla vé trau tuong d6i cao va vao khoang tr 3.000 dén
3.500 Kcal/kg 1am cho trau trd thanh mot ngudn nang lugng quan trong trong
noéng nghiép.

Rau
May hoa ngon R
Vay la ngon

Mé&u gai
Lép long

Vayla

i Gan clla may

May hoa lép

Hinh 2. B& ngoai hat thé6¢c
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Néi nha

Vo qua

Vo trau  ——— g
Phéi mam
May khéné thanh hoa
Hinh 3. C4u tao hat théc

Ngoai gid tri sinh nhiét ra, trdu ¢ thanh phén hod hoc co ban sau:

Tro tir 15,8 dén 24,91%
Cicbon tir 38,51 dén 55,8%
Silic tir 37,5 dén 55,5%
Hydro khoang 5%

Nito khoang 1,5%

Sulfua va cic chat khic khoang 0,1%

Diéu phién todi nhat cha vo trau 1a su c6 mit vdi ty 1¢ twong dbi cao cha
silic 1am cho cdc b6 phin clia mdy va phuong tién chuyén tii théc khic bi
mai mon rat nhanh

1.2. Hat gao lit

e Hat gao It duge boc bang mot mang chit xo goi 1a vo qua, thudng duoc
xem nhu [2 mot "16p da bac". Théng thudng vo qua trong md va vé méau sac hoi
xdm. Vo qua duge xem nhu thudc hat gao Iiit nhung lai dé dang bi bSc di trong
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qud trinh x4t tring gao. M6 cta nd thi chat va ciing, bao vé cac I9p trong cla
qua chéng su dich chuyén cla oxy, dioxydcacbon va hoi nudc. Nhu vay mé la
mot 10p bao vé 16t chéng ndm méc va su mat phadm chit vi oxy hod va vi enzym.

Vo qua thuc t&€ gém 3 16p (ké tir ngoai vao) la:

- VO ngoai

- Vo giira

- Ldp c6 thé chéo

Néu vo qua khong trong md ma mau sic lai nau sim hay hoi do thi ngudi
ta quy vé gao do.

o Ngay dudi vo qua, la I6p vo lua, d6 chi 1a mot 16p mang t&€ bao nhung
né khong xd bang 16p vo qua. Lép vo lua nay chita nhiéu ddu va protein
nhung ham lugng tinh bot clia né rat thap.

Cé khi 16p nay dugc xem nhu mot phan 16p do cla hat, nhung do ham
lugng dau cua nd nén nd thuong dugc xem nhu 16p ngoai cling cia phan cam.

o Tiép ngay dudi vd lua 1a 18p cdm con goi 1a 1dp aloron (aleurone) day
v6i nhiéu 16p t€ bao. T€ bao cla nd giau vitamin, chit Khodng, protein va ddu
vai ty 1¢ tinh bot thap.

e Phén con lai cha hat gao lit duge goi la ndi nhi (endosperm) chi yéu
l1a tinh bot véi mot ndong do protein thap, hdu nhu khong c¢é chat khoang,
vitamin hay la ddu. Nh& c6 ty 1& hydrat cacbon cao nén né ¢6 gia tri nang
lugng cao.

e Cic t&€ bao tinh bot ngoai ciing ¢6 dang thon dai va duge sip x€p doi
xting qua tim hat. Hinh dang va vi tr{ nay coa t€ bao lam tang thém su ran
nit va cudi ciing 14 thudng dan dé€n ndt v& va v& ndt hoan roan.

O phdn cu6i ciia hat gao, chd hat duge dinh vao chiy hoa cia cay lia,
méam (germ) hay la phoi (embryo) nim trong néi nhii tinh bot. Phoi nay chi
dugc bao boc mét phin bai cac t€ bao tinh bét cla noéi nhil. '

Cai phoi phiic tap nay la sitc s6ng huyén diéu cha hat théc, tir d6 ma phat
trién ra moét cay lia mai. Trong giai doan dau, tat ca cac nhu cdu cho su sinh
trudng cia cay lia déu nhan tir cic ngudn tich liy trong hat gao.

Trong qua trinh xdt gao, pho6i nay bi béc di. Vi phoi nay dugce t€ bao tinh
bot clia ndi nhi boc chiat va do hinh dang ctia nd, phoi bi bat di bao gio cling
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c6 két cuc 1a Jam v& mot s8 diém cha noéi nhi, tao thanh mot vét 16m 3 mot
ddu cha hat gao da xit.
1.3. Kich thudc hat
Kich thiréc hat thoc va hat gao xdt céd mot vai trd quan trong trong viéc
xdc dinh cdc tiéu chuan cla hat va toan bd chu trinh ché bién.
Ching ta c6 thé xem xét ky vé kich thudc hat & dudi 6 gidc d6 sau:
* Loai théc
* Thi loai théc
* Loal gao xat
* Thy loal gao xdt
* Hat gao xat gay
* Ung dung trong ché bién.
1.3.1. Loai théc
Co 4 loai théc duge phan loai theo chiéu dai cia hat gao hit nguyén la:
a) Loai rat dai: Théc v3i 80% hat gao lift nguyén v&i chiéu dai bing
7,5mm hoic 16n hon, titc: > 7,5mm |
b) Loai dai: Théc cé 80% hat gao litt nguyén véi chiéu dii bing 6,5 mm
hodc 16n hon nhung ngin hon 7,5mm, tifc: > 6,5mm < 7,5mm
¢) Loai trung binh: Théc c¢6 80% hat gao liit nguyén véi chiéu dai bang
5,5mm hay 16n hon nhung ngin hon 6,5mm, tic: > 5,5mm < 6,5mm
d) Loai ngin: Théc c6 80% hat gao lit nguyén cé chiéu dai ngan hon
5,5mm, tic: < 5,5mm
Trong phong thi nghiém, kich thudc hat thudng duge xic dinh biang céch
14y ra 10 hat gao it nguyén bat k¥. 10 hat nay duge x&p hang theo chiéu dai,
hat no néi sét vao hat kia. Do téng s6 chiéu dai va chia cho 10.
1.3.2. Thit loai théc
Thy loai théc dugc quy ra bang ty 18 chiéu dai/chiéu rong cta hat gao lit
nguyén.
C6 3 loai théc:
a/ Théc manh: La théc ma hat gao lit ¢6 ty 1é chiéu dai/chiéu réng 16n
hon hoic bing 3. ' ‘
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b/ Théc trung binh: La théc ma hat gao lit ¢6 ty 1¢ chiéu dai/chiéu réng
16n hon hodc bang 2 nhung nho hon 3.

¢/ Thoc tron: La théc ma hat gao It ¢é ty 1¢& chiéu dai/chiéu rong nho
hon 2.

1.3.3. Loai gao xadt

O day ciing vay, c6 thé néu ra 4 loai gao xat, méi loai quy vé chiéu dai
cua hat gao da xat xong (loai con nguyén ven 1/1) dé la:

a) Loai rat dai: Gao xit c6 80% hat gao nguyén ven c6 chiéu dai 16n hon
hoidc bing 7,0mm

b) Loai dai: Gao xdt c6 80% hat nguyén ven c6 chiéu dai 16n hon hoic
bing 6,0mm nhung ngin hon 7,0mm tic la: > 6,0mm < 7,0mm

¢) Loai trung binh: Gao xdt c6 80% hat nguyén ven c6 chi€éu dai 1on hon
hoidc bing 5 mm nhung ngin hon 6,0mm tifc l1a: > 5,0mm < 6,0mm

d) Loai ngan: Gao x4t c6 80% hat nguyén ven c6 chiéu dai ngan hon 5,0mm.

Kich thudc cha gao xdt ngian hon théc vi hat gao xit rdi bé hon hat gao
lit do két qua cha quad trinh x4t trang.

Loai dugc xic dinh cho théc thudng ciing 12 loai cliia gao x4t. Tuy nhién,
véi dd xat trang cao, cling c6 thé xy ra 12 gao xit xong cé mot c4p ngan hon
loai théc ban ddu. Ching han, d6i véi gao xat ddy du hodc xdt qua muc thi
tir thdc loai dai ¢ thé cho gao xat loai trung binh. Viéc xdc dinh ctia gao xat
ciing phai theo mot quy dinh nhu lic xdc dinh loai cta théc.

1.3.4. Thit loai gao xdt

O day ciing vay, 43 x4c dinh c6 3 thit loai chiéu theo ty 1& chiéu dai/chiéu
rong cha hat gao xdt nguyén ven. Ba thif loai gao x4t 1a: manh, ddm va tron
duge dinh nghia nhu 43 lam véi théc.

2. Pham chit clia théc lién quan dén tinh néing clia may xay xat gao

Gao x4t san xudt tir théc dia phuong thuong cé ty 1€ thu héi gao thap vi
chit lugng cia théce thudng khong cao. Chat lugng cia théc dua vao xay xat
c6 vai trd rat quan trong lién quan dén chat lugng ciing nhu ty 1é thu héi gao
sau xay Xat. Vi vay cdn phai nghién cttu cdc mit phdm chit cia théec mot
cdch k¥ cang trudc khi ddnh gid chat lugng cia thiét bi ché bi€n hay tay nghé
va kinh nghiém clia ngudi s\t dung.
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2.1. Céc phdm chit ciia théc
Khi x4c dinh phdm cé4p (hay phdm chat) thyc t€ clia théc, cin phai chd y
dén mot s6 18n cdc phdm chat lien quan dén van dé xay xat. Nhimg v4n dé
c6 lién quan dén viéc xdc dinh phiam chét cha théc d6 la:
- Ham lugng 4m
- Sir ¢6 mit cla cac vat la, hat gidng co dai. v.v.
- Ty 1¢ hat bi nift
- Ty 1€ hat lirng
- Ty 1& hat bi 1én men
- Ty 1& hat bi hu hong
- Ty 1é gao do
- Do thuin ching cua thée
Chi thong qua viéc phan tich chinh xdc cdc mat trén thi phdm chét ciia théc
méi c6 thé xdc dinh dugc. Tuy nhién diéu quan trong hon 1a phai biét trong
mot mifc dd nao cdc mat phdm chit Ay ¢6 mot taic dong dén kha nang xay xit
thuc t& ctia théc, hay néi cach khdc 1a § mitc d6 ndo cdc mat pham chat 4y lam
tang hay giam tinh ning chia mot mdy xay xat, tirc chét lugng cu thé clia gao
xat thu lai duoc.
V¢é phuong dién nay, c4n tap trung su chi y vao 3 mit phdm chat nhu sau:
* Po thuan khiét cua thic
* Théc nint
* Théc Iing
2.2. Do thuan khiét caa thée

Gia s khéi lvong théc dem vao xay xat 1a 50kg véi ham lugng 4m 3
14% va da gia thiét ring théc Ay cho 68% gao xat thu héi. Tuy nhién, gia
thiét 4y c6 diing khong? Cau tra 161 la “khdng” va duge giai thich nhu san:

Vi tir “thu héi” duoc hiéu 13 ty 1& % gao xdt thu héi tir théc, hay 1a:

. .. Khéi luong gao da xat ra
Ty L& thu hér = - X 100%
Khéi luong théc duge xadt
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Trong dinh nghia nay, chi quy vé thdc va théc véi do thudn khiét 100% vi
chi c6 vdi théc thudn khiét méi cé thé ra gao xat duge. Néu théc bi lan 1, 2, 3%
hay hon nita cdc vat la, thi ty 1& thu héi thuc t€ tu nhién phai gidm xudng.

Gia thiét ¢4 100kg thoc véi do thudn khiét 90%, thanh phan cia “théc”
dy 1a: 90% théc thudn khiét 10% vat la hay tap chat.

Ty ¢ thu hdi 68% bay gid chi quy vé 90% clia “théc™ va do d6 ma mirc
thu vé cia may xay xdt la: 0,9 x 68% =61% (xem bang 1).

Diéu nay cit nghia (trong mot chiing muc nao ddy) tai sao mic gao xat
thu vé cia may xét & dia phuong nay lai thap so vdi tinh nang trung binh clia
mdy xat & cdc dia phuong khac. Nguyén nhan chinh cta ty 1& thu hoi thap
nay la d6 thudn khiét clia thdc thap. Diéu nay ¢6 thé cai thién dugc bang cich
1am sach théc ngay sau khi dap tudt lda. Tai hinh 4; 5; 6 va 7 giai thich anh
huéng clia do thuan khiét clia théc, ty 1¢ hat mit ngdm va ty 1é hat non (chua
hoan thién) dé&n ty 1& thu hoi gao.

Bdng 1. Anh hudng cGa dé thuan khiét cia théc dén ty 1é thu hoéi gao

100% dé tinh khiét 0% vat la Mitc thu vé 68%
99% 1% 67,32%
98% 2% 66,64%
97% 3% 65,96%
96% 4% 65,28%
95% 5% 64.,60%
94% 6% 63,92%
93% 7% 63,24%
92% 8% 62,56%
91% 9% 61,88%
90% 10% 61,20%
08
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Téng ludng théc

Lugng  — - —| |—Tapchat
nudc thira

1%:/‘ '
Thoéc thuan khiét

| \_g g
77% 1 - rad

Gao It

69%— N R
Gao aviam k g Cim
~——68%— B
Gao x4t 1%
—/ Tim

Gao nguyén

M4anh v3 |

Hinh 4. Tinh nang trung binh khi xay xat gao vdi théc cé pham chat 18t
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Mim Q D

Hat gao nguyén

Cim va mim

\_/e’t mit

1 2

S )

Cim
mam Bat Minh

N A

Hinh 5. Anh hudng cia hat ngt dén ty Ié thu héi gao
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|
T8ng lwdng thée

Liwgng — —| |—Tap chat
nudc thira

100% -
Théc thudn khiél

771 Kf’j'/- Tef

Gao It
N
104Cdm
67%— 3
Gao x4t+tdm

N

cdm ting
~——€5.5),—
Gao x4t

/ Lugng
- tdm ting

=

[‘15'/. Tam

Manh va3

Lugng gao v3 ting Gao nguyén

Hinh 6. Biéu d& anh hudng cla hat nut dén ty 18 thu héi gao
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Téng ludng théc

Lugng - ~ |—Tap chil
nudc thira

100%
Théc thudn khiét

75%
Gao It

65
Gao xAt+Am

L ¢3.5%

Gao xat

‘\:"——"'
_/ Lugng tim ting

Mainh va]
. -~ |—Ludng gao thu hdi
giam

Lugng gao v3 ting  Gao nguyén

Hinh 7. Anh hudng cda hat non dén ty Ié thu h6i gao
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3. Yéu ciu ky thuat xay xat gao

Quad trinh xay xat gao la qud trinh tich trau, cha xat boc di mot 19p cdm
nhat dinh. Luc tat ca vo qua, vo lua, 16p cdm va ph6i di duge béce di, gao duge
xem nhir di duoc xit hoan toan.

Do xdt duge xdc dinh boi khéi luong 16p ngoai cua hat gao 1t bi béc di.

- Gao x4t so la gao duge bSc di mot phan 16p vo qua, moét phan v lua va
1Gp cam, mot phan phoi. Trong trudng hgp nay 3% dén 4% trong luong cia
hat gao litt dugc boc di.

-~ Gao xat trung binh - la gao dugc bdc di toan bo vo qua, hiu hét vo lua,
chi mot phan 16p cdm va cuoi cling la mot phan 16p phéi. Vi gao xdt trung
binh thi 5% dén 6% trong luong cua hat gao it duoc bdc di.

- V48i gao x4t hoan toan thi cdc ty 1¢ &y nam trong khoang 7% dén 8%,
c6 thé cao hon tiy theo giong lda duge dem Xat.

- Gao xdt qua muc khi ¢6 mot phan ctia 16p t&€ bao ngoai cling ctia noi nhi
tinh bét ciing duge bée di.

Manh nho Minh 18n Gao nguyén Manh 1ho

L | |
1 '2,3
/8
/8

- &e 7 ! =7 &8

(/I \\ /z \/ / / \/ /i
\ y A A \

Gao nguyén Ménh 16n Manh nhd Minh nhd

Hinh 8. Cach gidi thich ménh v3 trong xay xat gao

Dinh nghia clia manh (gao gdy) thudng can cif vao chién dai cia manh
gao va quy vé cic don vi la 1/8 chiéu dai cia hat gao xdt nguyén khong vd
(Hinh 8).

103



Vi viy nén di xem xét dé€n cic manh cé chiéu dai 1/8, 2/8, 3/8, 4/8, 5/8,
6/8, 7/8 va 8/8 = 1

8/8 = 1/1 = 1a hat gao xat nguyén khong va.

Trong thuc t& thudng phan loai gao xat nhu sau:

a) Gao nguyén: Hat gao nguyén 1a manh gao cé chiéu dai bang 6/8 hoic
16n hon clia hat gao xat nguyén ven khéng va.1a: gao nguyén > 6/8

b) Mdnh to: Manh gao to 12 mot manh gao ¢é chiéu dai bang hoic
I6n hon 3/8 chiéu dai ciia gao nguyén Khong vd nhung ngan hon 6/8 tic
Ia: > 3/8 < 6/8 = manh to.

c) Mdnh nhd: Manh gao nhé 14 mot manh gao khong lot qua duoge sang
16 tron ¢6 dudng kinh ¢1,4mm nhung chiéu dai ctia hat ngin hon 3/8 cia hat
gao xat nguyén khong va.

d) Tam: Tam gém nhiing manh gao qua dugc sang cé 18 tron dudng kinh
$1,4mm (theo FA.O).

4, Cac thiét bi xay xat gao

Trong thuc t&, dé xay x4t dugc gao hién ding nhiéu chiing loai may véi cic
nguyén 1y va cd cong suit khic nhau. Tuy nhién cé thé chia ra cic nhém sau:

- Theo nguyén ly lam viéc: Mdy xay xdt mét céng doan

Mady xay xdit hai cong doan.
- Theo vi tri clla 16 x4t: Miy truc ngang
Maiy truc ditng.
- Theo hinh dang cta 16 xat: Mdy hinh tru
May hinh cén
- Theo k€t cAu cha 16 xdt: Mdy c6 luéng khong khi théi vao budng x4t
Mady khéng c6 luéng khéng khi thdi vao budng x4t
- Theo nguyén ly 1dm viéc ctia b6 phan xay: My xay bang ruld cao su
Mdy xay bang thot d4.
- Theo vi tri cita bo phan xay va xat: M4y xay x4t dau tich (xay riéng, Xat riéng)
Miy xay xit lién hoan (ddu chdng).

4.1. May xay xat mdt cong doan

Hay con goi mdy xdt gao 16 gang. May nay thuc hién hai cong doan béc
vo trdu va X4t tring & trong cling mot bd phan, titc nguyén liéu ddu vao la
théc va sidn phdm ra 12 gao tring.
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Midy nay cé két cAu don gian, dé thao tic van hanh, gid thanh thap nhung
chat lugng gao, nhAit la ty 1¢ thu héi gao thap. Chinh vi viy hién nay loai may
nay chi yéu duoc ding & mién niii, ving sau, ving xa.

4.2. M4dy xay xat hai cong doan

M4y nay thuc hién hai cong doan: xay riéng, xat riéng. Chinh vi vay chat
lrong xay xat 3 loai mdy nay cao hon may xay xdt mot cong doan.

- Mdy xay xat ddu tich: Xay riéng, xdt riéng. Loai mdy nay vdi bd phan
xay bang ruld cao su va b6 phan xat cé luéng khéng khi théi qua hién rat
dang thinh hanh trong san xuat. Ngoai viéc cho chit lugng gao cao, miy con
dé thao tdc, van hanh.

- Mdy xay xat ddu chéng hay con goi 12 may xay x4t gao lién hoan: Bo
phan xay vi x4t dugc x&p chdng nén nhau. Théc va gao dich chuyén tir bd
phan no sang bd phan kia theo nguyén 1y roi tu do. Loai mdy nay gon nhe,
chiém it chd, nhung vi khé hiéu chinh nén hién nay it dung.

II. MAY XAY XAT GAO MOT CONG DPOAN

Hién trén thi trudng dung phd bién cac loai may: XX - 200; XX - 400 va
céc loai mdy nhap tir Trung Qudc

- Mau mdy XX - 200 v3i nang sust théc vao 200 kg/h, din dong bang
déng co Diezel 6 ma luc.

- Miu midy XX - 400 véi nang suét théc vao khoang 400 kg/h, vai dong
co Diezel 12 ma luc.

1. Cau tao

M4y xay xidt mot cong doan gém cic bo phan chinh sau (Hinh 9): Phéu cap
liéu, qua 16 x4t, sang xat, dao xdt, than mdy, Khung bé va hé thong truyén dong.

2. Hoat déng cua may

Khi md cira, théc tir phéu cdp lidu duge canh vit & ddu 16 x4t 14y va cip
vao budng xat. Tai day dudi su cha xdt clia qua 16 x4t véi théc, giita théc véi
théc va gilta théc véi sang va dao x4t nén gao dugc 1am trang. Gao xat dugc
14y ra qua clra x4 gao, cdm trong budng x4t thoat ra ngoai qua sang xdt. Chait
lugng gao x4t dugc diéu chinh thong qua Iwgng théc cdp vao bubng xit, do
md clra ra gao, dac biét 12 khe ho giita dao xdt va gan qua 16 xit.

Vi nguyén liéu dua vio x4t 12 thoc, do vay d¢€ xdt trdng gao va khong con
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Phéu cip lién

Cira diéu chinh

Ndp miy -

Qui 10 xit

Truc qui 16

Khung may

Hinh 9. Nhiing bé phan chinh cta méy xay xat m6t cong doan.

s6t théc, dp sudt trong budng xat phidi cao. Do vay & loai may nay ty 1& gao
gly thuong cao, ty 1¢ thu hoi gao thdp hon so v6i may khic va gao con lin
mét it trau manh. C4m gao sau khi x4t ra cdn 14n nhiéu trAu va ddu méiu théc.
Vi vay, dé nang cao chat luong cdm, sau khi xdt, cim thudng phai sang lai.

3 mot s6 may sau nay, d€ tang chat lugng gao, ngudi ta lip thém bo phan
ré 1am sach gao.

II. MAY XAY XAT GAO HAI CONG POAN

1. Cong doan béc vé trau

Cdc mdy thyc hién chic nang boc vo triu goi 12 mdy xay théc (hay con
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goi 12 may béc v triu, c6i lic, c6i xay lia....).

Nhiém vu cha m4y béc vd trau la tich vd trdu ra khéi hat gao véi su tén
thuong it nhat cho 16p vo cam.

Mdy béc vo trdu ¢é nhiéu tén goi theo ti€ng Anh nhu: Sheller, Huller,
Dehusker, Husker va Hulling mill. Tén goi thudong dung nhat la Huller.

Hién nay trong san xuét dang ding 3 loai. may chinh sau:

- M4y xay thdc kiéu dia dudi quay (mdy xay thét da).

- M4y xay théc bang ruld cao su.

- Miy xay théc kiéu ly tam.

1.1. May béc vo trau kiéu dia dudi quay

Mady xay théc kiéu dia dudi quay gébm cé hai dia dat ngang bing thép
dic, mot phan duge phi mot 16p chat mai mon (Hinh 10). Pia trén ¢6 dinh
v6i khung mdy. dia dudi quay. Pia quay cé thé diéu chinh duoc vi tri theo
chiéu thing ding cho nén khe hd gilta hai v6 40 mai mon clia 2 dia cé thé
diéu chinh dugce. Su diéu chinh nay phu thuoc vao gidng lua, tinh trang hat
va do mon ciia 1dp vo ao. '

Hinh 10. P&c diém cla may xay thoc dang dia
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Théc duge cung cap vao tdm cla mdy qua mot phéu nho. Mot 8ng hinh
tru diéu chinh thing ding dugc didu hda nang sudt va su phan phdi déng déu
théc trén toan bd bé mit cia dia quay. Nho lyc ly tAm hat théc duge ép vao
giira hai dia va dudi dp luc cing vdi ma sat phan 16n hat théc duge béc vo.

Viéc diéu chinh khe h& giita hai dia 1a khd quan trong va doi héi kiém tra
lai lién tuc d€ trdnh hién tuong vd hat qud mdc hay hiéu qua khong cao.
Thudng thudng chiéu réng lam viéc cua Idp vo 40 mai mon duoc ché tao
rong, giy nén sy vd hat khong can thiét. Thl:IC nghiém da ching tb ring bé
rong nay chi nén trong khoang tir 1/6 dén 1/7 dudng kinh cha dia. Van téc
tiép tuyén cla dia nén vao khoang 14m/s va van tdc quay phu thudc vao
dudng kinh cta dia (Hinh 11). Duong kinh cang 1én thi sé vong quay trong
mot phiit clia truc cang thap.

1500 - 178

4250

140 | 243

267

Pudmg kinh dia, mm
T

588

800 -
500 -

400 570

1
|
I
!
l
I
|l

100 200 300 400 500 GDO 700
T&c d¢, v/ph

Hinh 11. Budng cong xac dinh van téc tiép tuyén cla dia
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1.2. M4y xay théc ki€u rulé cao su

Bo phan chinh clia mdy xay théc bing qué 16 cao su 12 hai qua rulé cao
su. Mot qua ¢6 dinh va qua kia ¢6 thé diéu chinh vi tri d€ dat duoc khe hd
mong muén giita hai qua 16. Cc qua 16 nhan chuyén déng ca hoc, quay theo
chiéu ngugc nhau va qua 16 diéu chinh duoc thuong ¢6 van téc thap hon qua
16 ¢6 dinh khoang 25%. Ca hai qua 16 déu cé cing mot dudng kinh, thay déi
trong khoang 150 dén 250mm tuy thudc vao nang suft thiét k&€ va ciing mot
bé rong trong khoang tir 60 dén 250mm.

Khi qua 16 con méi, van téc tiép tuyén bing khoang 14m/s, do d6 qua 16
dudng kinh bé s&€ quay nhanh hon qua 16 dudng kinh 16n (xem bing 2)

Bdng 2. Kich thuéc va toe do ruld cao su

Pudng kinh qua 16 (mm) Bérongquald | Vantdccao | Van téc thap
{mm) (Inhso) ~ | (mm) | (Inhso) vong/phiit Vong/phuit
150 6 64 2,5 1320 900
220 8,5 76 3 1200 900
250 10 250 10 1000 740

Khe hé gira hai qua 16 bé hon bé day cta hat thSe vi qua 16 quay véi van
toc khac nhau nén van t&c tiép tuyén cha chiing khac nhau. Khi hat théc roi
vao khe hd giita hai qua 16, dudi dp luc, cao su sé kéo hat di theo va do van
t6c khdc nhan nén vo tréu bi tdch ra (Hinh 12). D6 mon clia cao su 12 kha 16n
va vdi su giam bdt dudng kinh thi nang suit s& giam. Nguyén nhan chu yéu
clla su gidm nang sudt n2y la sur gidm van téc twong d6i gitra hai qua 16, va
“chinh van t6c tuong d6i ndy méi thuc hién viéc béc vo trau ra khoi nhan gao.

Khi dutmg kinh cia qua 16 giam tir 254mm dén 216mm (it hon 15 %) thi
van téc ti€p tuyén ciing giam 15%. Do vin t8c quay cha ca hai qua 16 déu
khong 481, nén van t8c tuong déi clia chiing, hay 13 hiéu s6 giita cdc van tSc
cua hai qua 16, cling s& giam 15%. Do vay nang sudt ciing giam khoang 15%.

Nhin chung, qua 16 c¢d dinh quay nhanh hon va cling mon nhanh hon qua
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16 diéu chinh. Do cdc qua 16 déu c6 thé lap 1dn dé thay thé cho nhau , sau mot
thdi gian nén déi chd cho ching dé dam bao dd mon ngang nhau ciia cum
qua 16. D€ c6 dugc két qua xay téi uu, hat phdi duge phan b déu trén toan
b6 bé mat cla qua 16. Tuy nhién, thudng thi bo phan phan phai hat hoat déng
thi€u chinh xdc, do d6 bé mat qui 16 mdon khéng déu va anh hudng xdu t6i
hiéu sudt va nang sudt. BE mat qua 16 dugc hoi phuc bang céch 1ay bét di mot
phén cao su, do d6 tudi tho clia qué 16 dar tién nay ciing giam di dang ké.

Hinh 12. Nguyén Iy béc v8 clia may xay rulb cao su

* Uu diém:

- Chat lugng boc vo cao: 95 - 97% (xay 2 1an).

- Ty 1é gao gdy, niit thap: 3 - 8%.

- Chi phi nang lugng riéng thap 0,3 - 0,4kW h/ta.

- Mdy gon, nhe.

* Nhugc diém:

- N&u xay mot 1dn dé dat 1y 1& béc vé > 90% thi ruld cao su mon rit
nhanh. Cao su bi thdi ra 1am cho gao thay d6i mau sic. Gao bj nit nhiéu, 16p
vo lua bi xay xat.

- Chit lugng gao khong 8n dinh vi trong qua trinh 1am viéc luén phai diéu
chinh khe h& va dp luc gifta hai qua ruls.

- Chit lugng ruld thap, gia thanh cao.

- Co cu truyén dong cho hai qua ruld phic tap.

- Bé mat ruld mon khong déu, néu khi thay mét qua thi chat luong san
phdm thap.
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Trong thyc t€ san xuit, d6i véi cic may don 1é, bé phan xay thuong di
lién véi bo phan tach trau (Hinh 13).

Sau khi boc vo xong, hén hgp gao 1it, tran duge dua qua cira ré. Tai day,
dudi tic dung cua sic gio, tradu dugc tich ra va dua ra ngoai. Hiéu sudt tich
trau dugc dién chinh thong qua van tdc gid, tiic van diéu chinh gid.

THUNG LUA
inlet hoper
CUA THUNG LUA
Feed Shutmr Plale
CAN NI RULD CAD SU
_—__ Cpening lever
o0 cAU DIt cHitw
zumw Crﬁ’ S : g; \ KHE HO RULO
‘+_ @ Rolt Adjusting wheel
NN
i ~
CUA RA TRAU ! ‘.
Husk ouot ) hN KHONG KHI
Y_ ! s ) — A
' " [
] __/f—
\ ' ) |~_
. : —
~ ¢ ]
~ ~ y ) S '——
b N - /, Il \
1
- -l \
1] \ -
' N\ CUA RA RAC LUT
OUAT THO! TRAU ‘ ' ~~__ Outlet of Brown nca
e fan T | CUA RA LUA LEP
I l‘— Outlar of mmatre paddy

Hinh 13. May hut trdu két hgp voi méy xay qua rulé cao su

1.3. M4y xay théc kiéu ly tam
Loai mdy nay hién nay chi yéu duoc st dung & Nhat Ban. O Viét Nam di
c6 mét s8 co sO nghién citu, ché tao nhung vin chua dng dung dai tra duge vao
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san xuAt vi nhiéu nguyén nhan khic nhau, trong d6 nguyén nhan chinh la do
d6 bén cha mdy chua cao va nguyén liéu théc ddu vao c6 d6 déng nhit thap.

Bo6 phan chinh cia mdy (Hinh 14) gdm than mdy (1), t&m dap (2) va réto
(4) (twong tu nhu quat ly tam). Khi 1am viée, roto quay véi t6c d6 tuong 3d8i
16n. Théc duge cdp vao bubng miy d giita tdim. Dudi tdc dung cla cdc cidnh
gan (rén roto va luc ly tam, théc duge bén ra ngoai va va dap vao tim dap
trén thanh may 1am bdc vo trau ra khoi hat. Hén hop trau, gao it duge chinh
roto day ra ngoai.

Chat lugng béc vo cua loai mdy nay phu thudc vao nhiéu yéu t6, nhung
chi yé€u la luc ly tam va tinh chat co 1y ciua tdm dap.

\e
; LRI T ?l‘ ]

ol a2 e SR

e X O o A .
-— MY oy e g a2 ey IV X
g AT o b 1= -l = \ A
~ W s * S o oY M Eyt

Hinh 14. Nguyén ly, c&u tao may xay thoc kiéu ly tam
1 - Than may; 2 - Tam dap; 3 - Ldp thdc trong may; 4 - Roto

2. Nguyén ly , cau tao may xat gao

Trong qud trinh lam tring, vo lua va cdm clia gao It duoc 14y di. Trong
cong nghiép ché& bi€n lia gao ¢ ba loai miy lam tring gao dwgce sir dung
rong rai: My xat gao hinh cén truc ding, may xét gao hinh tru truc ding va
mdy xdt gao truc ngang két hop ludng khi thdi vao truc xit.
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2.1. May x4t gao hinh cén truc ditng

Cau tao cia mdy (Hinh 15) gdm mat roto bang gang hinh cén c6 16p
chéng mon. Roto duge lip c6 dinh trén mot truc dimg cé thé quay thuan hoac
nguroc chiéu kim déng hé. Xung quanh toan b6 bo phan con bit ¢d dinh moét
sang ¢6 cac mat ludi phu thudc vao giong thoc duge xat. Khoang cich trung
binh giita vd bao ngoai bé phan cén va sang vao khoang 100mm. Sang duagc
chia thanh cdc doan & cdc quing cdch déu nhau nho vao cic miéng him cao
su c6 thé diéu chinh dugc. Nhitng miéng ham ndy rong 30 - SOmm tiy theo
cd mdy. S6 lugng miéng cao su him la can cif vao duong kinh bo phan con
va ¥ mudn nha che tao.

3 Pitc, s6 lugng miéng him duge xdc dinh theo cong thic sau:

n=(D/100) - 2 ; & day D = duong kinh b6 phan c6n tinh bang mm.

Vidu: Néu D = 800mm thi n = (800/100) - 2 = 6. Vi vay s6 miéng ham
bing 6. O Italia , ngudi ta dung cong thitc khac: n =D / 100. Vi du néu D =
800mm thi n = 800 / 100 = 8 miéng.

¢ Gaolut
Gid q Brown rice

Gao tring
White rice

Hinh 15. Nguyén ly, cdu tao may xat gao hinh cén, truc ditng
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Hinh 16. May xat gao hinh cén truc ding

B0 phan con quay lam tring gao c6 thé diéu chinh mot cich thing ding
nén khe hd giita I6p ch6ng mon cua roto va sang c6 thé diéu chinh dugc. Viéc
diéu chinh nay cédn cir vao gidng lda, tinh trang hat, phuong phdp ché bié€n,
va d0 mon cua 16p bao chiu mon. Céic tdim ham cao su trong khung sang cé
thé diéu chinh béng vo6 lang quay tay don gian, va khe h& gifta cic mi€ng cao
su vGi bé mat con chi vao khoang 2 - 3mm .

Gao xay dugc dua vao tdim mdy, qua mot phéu nho. 6ng bao hinh tru cé
thé diéu chinh thdng ding dé diéu chinh lugng gao vao va su phan b déng
déu trén toan bd bé mat ciia bd phin coén quay. Do luc ly tam, gao dugce dua
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vao gilta bo phan con va sang. Néu khong 1ip nhitng miéng cao su ham thi
gao s€ di qua rat nhanh trong khoang tréng tu do gilta con va sang va khong
¢6 qud trinh xdt xay ra. Tuy nhién, nhs ¢é cic tdim cao su him nén di ngan
duge luong gao ra rat nhanh. Luc can sinh ra do cdc tam ham nay lam cho
hat chiu mét dp luc va nén gao trén 18p bao chiu mon cla roto va trén sang
ludi. S ma sdt nay boc di mot phan 1dp cdm. Cim di qua sang va roi vao
budng chia ctia bod phan con. Phdn gao duge 1am tring mot phin hoac toan
b6 sé ra khoi bod phan con, roi vao mang nghiéng ty xa ra va duge dua vao
mot thung d€ ché bién thém .

Cém dugc lay ra khoi ddy budng bo phin con nhd cd 1udi nao quay va xa
vao mang hang cdm .

2.2. May xat gao hinh tru truc ding

Hinh 17. Nguyén ly, cu tao may x&t gao hinh try, truc ding
1- Quat gié; 2 - Béng ¢o dién; 3 - Phéu cap liéu; 4 - Clta diéu chinh;
5 - Sang; 6 - Lo xat; 7 - Sang tach tam: 8 - Vit xoan.

May c6 xudt xif tir Méhicd. Hién nay loai may nay duge dung tuong dsi
phé bién tai cdc co s¥ xay xat vira va 16n & nudc ngoai va ca & Viét Nam.
Chit luong gao & loai may ndy tuong d6i cao, nhit 1a ty 1& thu héi gao.
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Hinh 17 1a nguyén 1y, cdu tao may xdt gao hinh tru truc ding. Cau tao
clia mdy tuong tu nhu mdy x4t gao hinh con truc ding nhung roto xdt c6
hinh tru gén cdc thanh x4t bing d4 nhdm (6). Bao quanh roto x4t 12 sing hinh
luc gide (5) va cdc dao x4t bang d4 nhdm. D€ cung cép gao vao budng x4t
ding vit tai (8). Ludng gié dua vao budng xdt dugc tao ra bai quat (1). Chat
lugng gao dugce diéu chinh thong qua tdm diéu chinh (4).

Hoat dong: Gao It tir phéu (3) dugc -vit xodn (8) ldy din va ddy vao
budng x4t. Tai day do cé su cha xdt giita gao vdi cdc thanh xdt, giita gao véi
cdc dao xdt, sang va giira gao véi gao nén hat gao dugc 1am trang. Gao sau
khi dugc lam trang duoc 14y ra ngoai thong qua cilra diéu chinh (4). D€ loai
tAm mén ra khoi gao c6 thé dung sang (7). Trong qud trinh x4t cdm trong
budng xat thodt ra ngoai qua ludi sang (5).

Ludng khong khi dua vao buéng xdt, ngoai tic dung 1am tang kha nang
thodt cdm con lam giam nhiét do gao trong budng xit.

Hinh 18. May xat gao hinh tru truc ding
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2.3. M4y xit gao truc ngang két hop luéng khf théi

Pay 1a loai mdy hién dang ding phd bién trong cic co sd xay xdt & nong
thén Viét Nam.

Cau tao mdy (Hinh 19) gébm phéu cdp liéu (1), budng xdt (2), sang xdt
(3), tim diéu chinh (4), vit xoan (5), mdng cdm (6), 6ng hiit (7), quat ly tam
(8, 9) va cira ré (10).

Hoat dong cia mdy nhir sau: Khi mé tam dleu chinh (4), gao lit duge
vit xodn (5) 1dy va dua vao budng xat (2). Tai day do c6 sy tra xat gifra gao
véi gan thanh xat trén 16 xat, gilra gao v4i sang va gilta gao véi gao nén hat
gao dugc 1am tring. Gao sau khi 1am tring dugce dua xudng cira ré (10). O
day dudi tdc dung cha ludng gié do quat (9) tao ra, cdc ddu mau théc, tréu,
cdm va t&m mian dugc tich ra khoi gao, do vay gao thanh phidm twong déi
sach. Cdm trong budng xat thodt ra ngoai qua ludi sang va roi xuéng mang
hitng cdm chay ra ngoai. Ludng khéng khi do quat (8) tao ra dugc dua vao
bubng xat, ngoai tic dung lam tang kha nang thodt cdm con lam giam nhiét
do gao trong budng xat.

@

, \
® ®

Hinh 19. Nguyén ly, cdu tao may xéat gao truc ngang cb lu6ng khi théi
1 - Phéu cap liéu; 2 - Budng xat; 3 - Sang; 4 - TAm didu chinh; 5 - Vit xoin
6 - Mang hiing cam; 7 - &ng hut; 8 - Quat ddy; 9 - Quat hat; 10 - Miéng ré gao
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Hinh 20. May xat gao truc ngang cé luéng khi théi vao bubng xat

Chdt lugng gao xdt duge diéu chinh thong qua lugng cédp liéu vao bubng
xdt va diéu chinh d6i trong tai cira ra gao cua may.

IV. MAY XAY XAT GAO LIEN HOAN

* Cong dung

- Mdy thuc hién 3 chic nang cing moét lic: Béc vo trdu, tich trdu va xat
tring gao.

- D6i tugng phuc vu 14 cdc cd sd xay xdt nho, cdc hd gia dinh va lién ho
gia dinh lam dich vu.

* Cdu tao: Tuong tr nhu cdc mdy béc vo trdu, tich tréu va x4t tring gao
(Hinh 21).

¥ Cdch sit dung
- Tirng bd phan mét sir dung tuong ty nhu cdc mdy cing chifc ning.
- Viéc béc vo trdu & may nay chi thuc hién duge mot ldn, do vay cén diéu
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Hinh 21. May x4t gao lién hoan VHP - 700
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chinh khe h& va luc nén gita hai qua 16 cho thich hop dé€ dat ch4t lugng béc
VO cao nhat.

- Luu y diéu chinh nang su4t clia bd phan béc vo va boé phan xat tring
gao cho phii hgp, n€u khong chat lugng x4t s€ giam.

Cau hai én tap

1- C4u tao cla hat théc va yéu cau ky thuat déi vai may xay xat gao?

2- V& hinh, trinh bay ciu tao va nguyén ly hoat déng clia may xay théc rulé bang
cao su?

3- V& hinh, trinh bay cau tao va nguyén ly hoat déng clia may xay xat gao truc
ngang ¢ luéng khi théi?
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Chuong 3
MAY THAI, MAY NGHIEN, MAY TRON

I. MAY THAI

1. Cdng dung cla may thai

Diing thii cdc loai thAn mém (khong phai than gb) 14 cay, ci, qua...dén
mitc d6 nhat dinh dé lam thic dn chan nuéi, hodc ché bién ti€p. Cic loai cidn
thai thudng 1a cl khoai sdn, bi ng6, ciy co voi, day lang, than cay dau...

2. Nguyén ly co ban cla viéc cit, thai

Viéc cat néi chung ¢6 2 dang 1a cdt cé tua va cit kbong tua, nghia la
ngoai lrdi dao c6 canh sic mong chuyén dong tac dong vao vat lieu, cdn phai
c6 bo giit &€ vat lieu khong chuyén dong d6 1a b6 phan tua. Khi d6 1udi dao
mai di sdu vio vat liéu va tich mot phdn ra khéi khéi clia né, nhu cit mot
doan cta than, 14 cay, mot ldt cha cu khoai, san v.v. Théi 1a dang cit c6 tua.
Pé thdi duge phéi cé cac yéu t6 sau:

2.1. Géc kep gira lugi dao va tam ké (bd phéan tua)

Pam bao cho vat lieu khéng bi ddy ra ngoai. So d6 thé hién trén hinh 1.

A 3

Hinh 1. So d8 phan bé hyc khi cdt kep B
1- Tam k& 2- Ludi dao; 3- Vat thai
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Téng hop cua lyc Ny, do dao tic déng vao vat liéu va phin luc cla tam
ké lén vat liéu N, phdi nho hon hoac bang téng hop luc ma sit gifta ludi dao,
tam ké vé vat liéu T, va Ty, Ngudi ta da nghién ciru va xic dinh duge géc
kep & dao cha may thai kiéu dia trung binh la y = 40 - 50°, & m4y kiéu tréng
¥ = 24 - 30°

2.2. Cat c6 trugt va Khong truot

- Cat khong truot 12 cat khi ludi dao chi tic dong mot luc di sau vao vat
licu, hién tugng d6 goi la chat.

- Cat ¢6 truot 1a trong qud trinh cit ludi dao vira di sau vio vat liéu vira
fruct trén mit tiét dién cat, hién tuong d6 goi la thai.

Theo két qua nghién ciu cua nhiéu tac gid cat ¢é truot chi phi ning lrong
thap hon so véi cit khong truot. Trong thuc 1€ hién nay hiau hét cic may déu
dp dung phuang phap cét c6 truot.

3. Phan loai may thai

3.1. Theo d0i tuong can thai

- Miy thai clt gua: Dung dé thai cac loai cli qua nhu: khoai lang, sén,
bi ngo... thinh cic lat mong dé |hm thitc an chin nudi hodc phoi kho ché
bién tiép.

- Mdy thdi than ld cay: Dung dé thai than ]4 cAy thanh tiing doan nhd
1 + Scm (hy theo yéu cau dé cho gia stc an twot, U dy trit hodc cac loai than
14 can ché bién tiép.

3.2. Theo ciu tao cua dao thai

- M4y théi kiéu dia: Dao thdi phing lip trén bo phan quay c¢6 dang hinh
dia phing.

- Mdy thdi kiéu tréng: Dao thai lip trén bd phan quay, thanh hinh tréng.

So d6 cau tao ciia 2 loai dao thé hién trén hinh 2.

3.3. Theo vi tri truc quay

- M4y théi kiéu truc nim ngang: L4 mdy truc quay nim theo phuong ngang.

- M4y thdi kiéu truc dat ding, 1a m4y truc quay nim theo phuong thing ding.

3.4. Theo phuong phap dat dao

3.4.1. Dao chuyén dong

Dao lap trén tréng hodc dia quay chuyén dong tao ra dong ning tdc dong
vao vat liéu dit co dinh.
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Hinh 2. Loai dao thaj
a- Loai dao kiéu dia; b- Loai dao kidu tréng
1- Ludi dao; 2- Dia, tréng dao

3.4.2. Dao dat co dinh

Vat licu chuyén dong tao ra dong nang tac dong vao ludi dao dat ¢d dinh
vi bi cat.

So d6 nguyén Iy may thai dao dit cd dinh thé hién trén hinh 3. Ct khoai
tay duge dua vao phan gilta cia dia ¢6 dang hinh nén. Khi dia quay nhd lyc
ly tam va cdnh gat ddy cu khoai tdc dong vao ludi dao lip & phia trong clia
vd may va dugc cét, cdc lat cit qua khe hd dao ra ngoai.

4. May thai than, la cay, cé

Maiy dung dé thdi c4c loai than cay ngo, rau, c6 thanh tiung doan dé gia
sic dé in, hoidc khi 0 thirc an dé nén chat.

A 3 3

Hinh 3. So d& nguyén Iy dan thi nghiém cdt 1t méng khoai tay
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Loai mdy nay c¢6 hai kiéu, ki€u tréng va dia. Mdy thai than 14 co chi c6
kiéo truc ngang.

4.1. MAay thai than cay, co kiéu dia

So d6 c4u tao thé hien trén hinh 4.

4.1.1. Dao thdi

Dao thai dugc lap trén dia v6i 2, hoidc 4 dao phang. Ludi dao ¢6 hai dang:

- Dao dang 1udi cong: Tao ra su cit truot nhiéu hon va kha nang kep vat
liéu giita dao va tim ké t6t hon.

- Dang 1udi dao thing: Sy cit trugt nhé hon, ché tao don gidn hon.

Theo cdc két qua nghién cdu cit cé trugt chi phi nang lugng nho hon.

- Géc mai cua ludi dao B: Géc maii ¢6 inh hudng ding ké dén kha nang
cét, g6¢c mai 16n kho cat chi phi nang Iugng riéng 16n, cdc 14t mong & gly,
g6c mai nho [udi dao dé mon.

N6i chung géc mai khodng 140 - 240° tiy theo ludi dao, d4i tugng va yéu
cdu chat luong san pham.

Vi tri dat cia ludi dao trén dia:

+ Géc nghiéng cua dao: Vi tri dat dao sao cho nghiéng so véi mat dia mot
goc B goi 1a goc dat.

Hinh 4. So d6 nguyén ly may thai cd
1- Dia dao; 2- V6 dia dao; 3- Puly; 4- Dao, 5- Canh quat; 6- Ong thoat liu;
7- Tréng ép trén; 8- Khung ép trén; 9- Vit chinh bang tai; 10- Trdng bi déng bang tai;
11- Bing tai; 12- Trdng chii ddng; 13- Tréng cudn dudi; 14- TAm ké
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+ it dao trén bé mat dia sao cho canh sic ctia dao khéng nim theo phuong
ban kinh clia dia dé ting kha ning kep vat liéu thai va cé dd trugt cha ludi dao.

Dang 1udi dao va vi tri dit thé hién trén hinh 5.

4.1.2. Tdm ké thdi

T4m ké théi 1a thanh thép cing, dat c6 dinh, cing véi dao kep va giir vat
liéu khi cdt, tdm ké thdi cing nhu dao ¢6 canh sac, goc dit va géc mai. Géc
mai cla tdm ké thdi khoang tir 75 - 850

‘-ﬁ 2

0 4/ 0 /
4 7 3 1
(a)

6] O (c)
(b)

Hinh 8. Dang Iu8i dao va vj tri dat

a- Dao Iudi thang; b- Dao Ui cong; ¢- Dao va tdm ké
1- Than dao; 2- Canh sic; 3- TAm ké thai

4.1.3. Bo phdn kep giiv vdt liéu

Cic loai thitc an than 14 1a vat mém, néu khong gii chat dudi tic dong
chia dao vat liéu s& bi kéo hoac gy ma khong cat dut. Bo phan giit chat gdm
2 truc, truc nén trén va truc cudn dudi. Truc nén trén cé 16 xo cho phép truc
xé dich thing ditng mot khodng ngan, trong trudng hgp vat liu cung cap vao
it hoac nhiéu déu dugc giit chit. DE kéo vat liéu vao dé dang truc cuén dudi
c6 dang khia hoac canh khé.

4.1.4. B6 phdn dua sdn phdm ra

O nhitng m4y c6 cong sust 16n, sin phdm sau khi thdi thudng dugc dua
1én cao va ra ngodi. Bo phan dwva sin phdm ra la cdc cdnh lip trén dia dao.
Khi quay ddy vat liéu ra ngoai qua 6ng din huéng.

4.1.5. B6 phdan dua nguyén liéu vao A

G nhitng may c6 cong sudt 16n, thudng dugc trang bi thém bo phan bing
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truyén phang dé dira cic nguyén liéu cdn thdi vao may dugc déu, mdy 1am
viéc 6n dinh hon.

4.2. May thai than, 14 cay kiéu tréng

So d6 nguyén 1y thé hién trén hinh 6

May théi kiéu trong chi khac may thdi kiéu dia & dang 1udi dao va bo
phan lap dao.

K&t csu bo phan chuyén dong cha mdy cét kiéu trong don gian hon may
cat kiéu dia,do truc quay clia tréng dao, truc cudn, nén song song vdi nhau.

4.3. Nguyén ly hoat dong

RIS

Hinh 6. So dé méy théi kiéu tréng
1- Dao thai; 2- Tréng dao; 3- Budng thai; 4- Ld xo ép; 5- Trong ép;
6- Vit chinh banh rang; 7- Trdng bi ddng bang tai; 8- Bang tai; 9- Tréng chli dong;
10- Tréng cudn dudi; 11- Tam ké

Than 14 cdy co6 dugc cung cip vao may nhd bang tai va tréng cudn. Trong
nén va cuén ludn ép chat than, ld cay, ludi dao quay tAm ké gilt va cit cay.
San phdm roi vao budng thai dugc canh quat dua ra ngoai.

Trong thyc t€ thy theo yéu cdu sir dung, k&t cau may cé thé cé moét s6 bo
phan nhu may thai than cay ngé, ngon mia, ¢ th€ khéng cé bd phan nén ép,
hoic may cd nhé khong can bang chuyén va bo phin dua san phiam ra.

4.4. Mot s dac tinh k§ thuat ciia may thai

Mady th4i than 14 c4y cb thé hién trén hinh 7.
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Mot s6 dac tinh k¥ thuat cha mdy thdi cd MTC - 2

Nang suat : 2,0 tan/h

Cong suat : 8,0 ma luc

S6 vdng quay : 400 vong/phiit

b6 dai doan thar 2 - 4cm

Kich thudc ngoai (1900 x 1300 x 2200)mm

Hinh 7. May théai ¢d ki6u dia MTC-2

5. May thai ca qua

5.1. Sur khac nhau giita may thai cii qua va may thai than 14

Ci qua 12 loai it bi bién dang hon so vdi than 14 c4y khi bi tic dong mot
lyc nhé vao chiing. San phdm sau khi thdi yéu cdu cao hon nhur d6 diy 4t thai
1- Smm; d6 gy, v§ thap. Do d6 két cdu cia mdy thdi ci qua khdc théi than
cdy c6 d nhirng diém sau:

- Khéng ding may thai kiéu tréng ludi dao cong, khi thdi d& gdy v 4t
thai va kho ché tao

- Bé mit thai khong min va déu

- San phdm sau khi thdi dé gdy v3

- Khong can thiét phai c6 bo phan gilr chat (tréng cudn va nén nhu &
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may thdi 14 cay). Do do két cAu ciia mdy théi ci don gian hon may théi than
14 cdy.

5.2. Cau tao

So d6 c4u tao mdy théi truc nim ngang thé hién trén hinh 8.

Hinh 8. So d6 may thai cu quéa
1. VO may; 2. Bha dao: 3. Ludi dao; 4. Géi d8;
5. Puly truyén; 6. Phéu nap cd; 7. Chan may

5.2.1. Pia dao

Dia dao 1a tAm thép 14 mong hinh tron, trén dé 15p 2 hoic 4 dao. O nhimg
may cd nho quay tay hoac dap chan, ngudi ta ché tao dia dao nang hon mot
chit ¢é 1am bénh da.

5.2.2. Loai dao va cdch ldp trén dia

Ludi dao thing hojc cong. Do d6 day ctia 14t thdi 12 khodng cdch giita bé
mat dia va canh sic Iudi dao, nén két cau l4p dao trén dia sao cho ¢é thé diéu
chinh duge khodng céch giita canh sic ctia dao va bé mait dia.

~ 5.2.3. Phéu nap nguyén liéu

Phéu 13 mang bing thép 14 gd, phidn dudi cé dang hinh 8ng dé giit cu.
Miéng dat nghiéng dé cti tr tré6i vho vi tri cit. Khodng céch tir ddu dudi cia
phéu dén luGi dao khong cdn nhod nhu & may théi than, 14, khoang 2 - 3mm.

Ngoai ra con mot s6 bé phan khdc nhu khung, bé mdy, bd phan truyén
dong v.v.
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5.3. Nguyén ly hoat dong

Sau khi khdi dong may, nguyén liéu duge dua vao phéu nap va roi vao
hong thdi, dén vi tri 1ya vao mat dia dao dang quay, sau khi dao cat, lat cat
di qua khe hd giita ludi dao va dia d€ ra ngoai, ci ti€p tuc roi va tra vao mat
dia dé dao ti€p theo thdi.

S6 vong quay thich hop v4i mdy thdi 1at quay tay khoang 50 - 80 v/ph,
dap chan khoang 150 - 200 v/ph, chay dong co khodng 300 - 500 v/ph. S&
vdng quay cao may dé bi rung, cl trong hong théi cling bi rung theo va cit
1t khong 8n dinh dé bj vat.

6. Cac yéu té anh hudng dén qua trinh cat

6.1. Pac diém cia vat liéu cat (thdn cdy, ld)

- Than 14 woi dé cat hon than 14 phoi héo, kho

- Cac loai than cdy ho hoa thao, than cing dé thai hon thin mém nhu than
cdy ngd tuci, cod voi... dé thdi hon than cay lac, co pangola... Mot s6 loai
may ¢d nho (< 1,0 t/h) khi théi than cdy ngo, cb voi, d€ két cau mdy don gian,
may khoéng cé bang chuyén.

6.2. Nhirng thong sé chinh caa dao

- Dao 1udi cong d& cit hon ludi dao thang do cat trugt va kep gift t6t hon

- 86 dao cang nhiéu ning sudt cang cao, nhung néu qua nhiéu lit cat dé
bi vét, thudng la 2 hoac 4 dao.

- G6¢c mai cua dao cang nhd cir cang t6t, nhung do bén dao kém. Qua
nghién cu ngudi ta da xac dinh, véi mdy thdi ci qua géc mai 1a 18 - 250,

- Canh sic cla ludi dao cang mong cang dé cat, chi phi nang luong riéng
thdp, nhung canh sic nhanh bi mdn, ludi dao bi ciin.

- Khe hé& gitta canh sic ludi dao va canh sac clia tdm ké thai 16n qua dé xay
ra hién tugng san phdm cat dé€ bi gly, chi phi ning lugng cit cao. Khe hés qué
nho thudng khé ché tao. Hién nay cdc may thdi than 14 cdy khoang 1 - 2mm,
mAay thdi ci qua 2 - 3 mm.

6.3. Kha nang giit chit clia truc cuén va nén

Kha ning giff cang chat cang tot nhung chi phi cong suat cho tréng cudn
va nén cang 16n

6.4. Van téc cua dao

Van toc ciia dao cang cao thi nang suit cang 16n, nhung néu cao qué chat
lugng cét kém, hién nay van téc trong khoang 15 - 20m/s.
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7. Phuong phap xac dinh do dai doan thai trung binh

Khi théi cdc loai than 14 do nhiéu yé&u t6 dnh hudng, nén trong thuc té€, ¢
nhiéu doan dai ngin khac nhau. Dé kiém tra, ta phai xac dinh gia tri trung
binh ctia d6 dai doan thdi. Cich xdc dinh nhu sau:

- Ldy 3 dén 5 mau trong déng san phim vira thai xong, m&i méiu 300gr
dén 500gr dé kiém tra A

- Phan loai than cay co dugc thai thanh timg nhém theo gidgi han kich
thudc nhd va 16n, tinh tir hai ddu duge cédt ciua doan than cay co.

- Tinh d6 dai doan thal trung binh theo cong thifc

I +1, L +1, [, +1,
e AR A
;oo 2 2 2
th

G

Trong do:
L, - 12 46 dai trung binh cua doan thdi
ly - 1a d6 dai cha doan than c4y dai nhat ¢é trong miu kiém tra.
1,, L, ... - 12 do dai trung gian lua chon dé phan nhém
1, - ]a do dai nho nhét , thong thudng I, =0
g1, 8 ---8, - 12 khoi luong cba than ld cdy trong méiu da duge phin
chia theo nhém
G - kh6i luong cla cic miu kiém tra
8. SU dung, chim séc, bao dudng may thai
8.1. Diéu chinh do dai doan thii va do day Lat thai
- O mdy thdi than 14 c4y, cb 6 dii doan thii duoc didu chinh bing cich
ting gidm van t6c¢ quay cla tréng cudn so vdi tréng dao. Nhimg mdy cé céng
sudt 16n ngudi ta thay ddi banh rang clia hop s6 d€ thay déi ty s& truyén.
- O mdy thai ci qua, thay d8i do day lat thdi bing cich diéu chinh khoang
cach gifra canh sic clla dao va bé mat dia dao.
8.2. Dinh ky kiém tra
Canh sic cta ludi dao, néu clin thi mai lai
- Khe hd giita canh sic ludi dao véi tAm ké thii va diéu chinh.
- Diéu chinh d6 cang cha bang chuyén & mdy thai cé cd 16n.
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8.3. Thudng xuyén kiém tra va thuc hién cac cong viée

Xiét chat cdc bulong dai dc, nhit 1a bulong dai 6¢ gilt dao, cho dau md
vao cac géi dd, hop s6

8.4. Sau khi sir dung

Cén lau sach, vd dé may & noi cao rdo tranh mua nang.

IL. MAY NGHIEN BOT KHO

1. Cong dung cua may nghién

Dung dé nghién nhd thanh bot cic loai néng san kho cé kich thude 16n
nhu ngd hat, khoai, sin khé, diu tuong, ca vun hodc ba mam di xir ly, banh
kho dau v.v. Ngoai ra con nghién ca théc ép, than cay lac, dau da bam nho
va phoi kho @€ (an dung 1am thic an cho chan nuai.

Do nho sau khi nghién phai dam bao yéu cau ddi véi tirng loai gia sic,
dé (iéu hod, nhung khong qui nho va cdc yéu cdu khdc can ché€ bién tiép theo.

2. Phan loai nguyén ly hoat déng cta cac kiéu may nghién

Can cif vao nguyén 1y cdu tao, mdy nghién phan thanh cdc loai sau:

2.1. May nghién truc

S d6 cau tao mdy nghién truc thé hién trén hinh 9.

2.1.1. Nguyén ly lam viéc co bdn cia may

Céc nguyén liéu cdn nghién dugc dua qua khe hd gita hai tréng quay
ngugc chiéu nhau, bi ép va v@ nho, d6 nhod
tuy thudc khe ha giira 2 truc. Truc nghién
thudmg duoc 1am bing thép hodc gang, dam
bio d6 ciing bé mat HB 370 - 450. D€ tang
kha ning vao clia nguyén liéu trén bé mat
truc thudng cé canh khia.

2.1.2. Uu, nhuoc diém cia mdy

- Chi phi nang luong riéng thap, do nang
lirgng hao phi vé ich it.

- K&t c4du don gian, yéu ciu s6 vong .
quay khéng cao (500 + 700 v/ph) nén ché& [ \

tao va sir dung dé dang.
- Méy c6 nang sudt thap. Hinh 9. May nghién truc
- Chi nghién dugc cdc loai thitc an gidn 1- Truc nghién; 2; Phéu nap liéu
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nhu cdc loai hat, l1dt khoai sin thanh méanh. Khong nghién dugc cdc loai mém
nhu than cAy, trdy, hat ¢c6 d6 4m cao, vi khi d6 nguyén liéu nghién khéng v&
ma bi ép det.

Trong thuc t& hién nay mdy kiéu trong dugc dung d€ nghién men, théc
trong céng nghé lam bia; lac, dau va trong cong nghé ép diun, vién thic in
cho chin nudi. Khi can nghién bot min ngudi ta thudng ding may nghién 2
doi truc hoac 3 do6i truc. Dai truc ddu trém mat ¢é rinh khia dé nghién tho,
cic d6i truc sau mar nhan dé nghién tinh.

2.2. M4y nghién kiéu dia

2.2.1. Nguyén Iy lam viéc

So dé nguyén [y thé hién trén hinh 10.

Mdy gom 2 dia trén mit cé nhing duong gan, mot dia quay va mot dia
c6 dinh. Vat lieu nghién dugc dua vao phan tAm clia dia. Dudi tdc dung quay
cua dia vat liéu di qua khe ho giita 2 dia duoc lam nhd va ra ngoai. Pla
thudng duogce 1am bing gang diic hoic bang d4,yéu cidu bé mat cing, chiu ma
sat va {t mon,

Maiy nghién dia cé 2 kiéu:

- Kiéu truc ding: c6 loai dia trén quay va loai dia duéi quay.

- Kiéu truc ngang: c6 loai mét dia quay va loai 2 dia quay nguoc chiéu nhau.

L2

Hinh 10. May nghién ngé
1. Bia nghién; 2. Phéu nap liéu; 3. Vit tai
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2.2.2. Uu nhuoc, diém cia mdy

- Nghién nhé céc vat liéu gion thanh bot, c¢é thé nghién dudge bot rat min.

- Khéng nghién duoc vat 1iéu mém va dm, vi vat liéu dé bim vao mat dia
lam ting ma sdt gira 2 dia.

- Két cdu mdy don gian, s6 vong quay thap ( 300 + 500 v/ph) nén ché tao
va sir dung dé dang.

- Chi phi nang luong cao do mot phan nang lugng bi mat cho ma sit gifra
vat liéu va dia, san pham nghién khi ra khoi rhdy thudng rat néng.

- Nang suat mdy thap.

Hién nay kiéu mdy ndy dugc dung phé bién dé xay bot nudc nhu gao dé
lam biin, banh; dau wwong dé [Am dau phu; xay bot min trong cong nghé ché
bién tinh.

2.3. May nghién ki€u bua dap

2.3.1. Nguyén ly lam viéc

Nguyén liéu nghién nhan nang luong truyén tir bia, dugc chuyén dong
quay véi toc dd cao va ddp vao vat licu. M6t phan nang lugng 1am vat liéu
bién dang va bi v&, mot phan tao cho cic manh d3 v& chuyén doéng véi téc
do rat cao dén dap vao thanh clia mdy va bi vd tiép, sau dé bin ra ngoai va
ti€p tuc bi biia dap, qué trinh d6 ct the tiép dién cho d&n khi bi vd nho thanh
bot. So d6 nguyeén 1y duogc thé hién & hinh 11.

Hinh 11, S0 d6 nguyén ly méy nghién kiéu bua dép
1- Sang; 2- Bua dap; 3- Phéu nap liéu; 4- Tdm dap
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2.3.2. Uu nhuoc diém ciia nguyén Iy mdy nghién kiéu bia dip

' - Nghién nhd nguyén liéu duge thanh bot.

- C5 tinh dz dung nghién dugc nhiéu loai khic nhau thic an dang hat,
dang ct phoi kho, dang than 1d khé v.v.

- C6 thé dua nang suit may 1én cao.Trong thuc t€ loai mdy nay cé nhiéu
¢d khac phau tir 0,1 t/h dén 20 t/h.

- Chi phi nang luong riéng cao hon kiéu nghién truc.

- Do b phin quay ctta mdy ¢ tdc dd cao, nén ché tao va sir dung phic
tap hon 2 loai trén.

Trong thyc t¢€ mdy nghién kiu bda dap sir dung rong rai trong viéc
ch€ bi¢n tinh bdt gao, dau, khoai, sin kho trong ché& bién thirc in kho cho
chan nuéi.

3. May nghién kiéu bua dap

3.1. Van téc t6i thiéu cita dau buia

Trong may nghién kiéu bia dap, ning lugng phd v& hat chu yéu 1i do
ddng nang cta bia, van téc t61 thiéu phai ¢6 dong nang tao ra hrc va dap du
dé 1am v& hat ngay khi va cham va duoc x4dc dinh [a:

m(V,-V) =Pt
Trong do6:
m - 12 khéi lugng hat va dap vao bida.
V, - la van tdc cla hat truée khi va dap vao bia, hat roi tir ngoai
vao budng nghién khong theo hudng quay cla bia nén cé thé coi V,=0
V,- la van t8c cla hat sau khi bia va d4p vao.
P - 12 luc cén trung binh tic thai cia hat chéng su pha va.
t - la thoi gian va dap, véi hat khoang 1.10-5 giay.

3.2. Ciu tao chung cia may nghién kiéu bta dap.
S 46 c4u tao dugce thé hién trén hinh 12, gdm cdc bd phan chinh nhu:
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Hinh 12. Sa db cau tao may nghién c6 sang

phéu nap liéu, tdm dip, bia nghién, dia thép lp trén truc quay, chot bia,
sang, 6ng din bot, quat hit va dng ra san phdm.

Tiy theo loai, va ¢8 kiéu mdy ¢6 thé ¢6 nhitng may giam bét mor sd bo
phan hodc thay vi tri trén may.

3.3. Ciu tao cia mot s6 bo phan chinh

3.3.1. Biia ddp

Hinh dang btda dap thé hién trén hinh 13.

Bia d4p cé nhiéu loai, trong thyc 1€ sir dung hién c6 mdy loai bia sau:

- Loai d4u cét bing (xem & hinh 13a).

- Loai bua dau cat theo bac, dé 1am tang kha niiny bién dang cla vat liéu
nghién do tic dung va dap cua cic diu nhon, (xem hinh 13b).

Hai loai nay thudng ¢6 chiéu dai 110mm, rong Smm

Loai & hinh 13¢ ¢6 chiéu dai 150mm va diy hon cdc loai trén d€ tang
déng ning khi va dap vao vat liéu.
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Chiéu day cua biia tuy thudc vao muc dich clia may nghién, vat liéu it
X0 nhu ngo, khoai, sin kho thai 14t dung biia ddy; loai xo nhiéu ding bia
mong. Thong dung hién nay chiéu day cua loai 13.a.b 12 3mm va 5mm, loai
13.c 1a 8mm.

il

a )1 b o C d

Hinh 13. M6t s6 loai bia chinh thuong ding
a- Bla dap bang; b- Bla dau cét bac; c- Bua dang d4c biét

Céac loal bia trén di dugc tiéu chuin hod.

Mai bia thudng cé 2 16 d€ lap chot, d8i ddu khi bi mon. Vi tri 16 cla bia
duoc tinh todn sao cho may lam viéc it bi rung dong.

Biia dugc ché tao bing thép, chin mdn nhung than bia phai déo dé han
ché bi gly, vad. D€ khic phuc tinh trang trén c6 thé ché tao bing thép thudng,
nhirng diu bua cin dugce tham than, sau d6 61 dé ting d6 cing, yéu cdu do
cing ddu bda ]a 60 + 65 R_.

3.3.2. Tdm dap

Hinh dang tdm dap thé hién trén hinh 14.

Géc dinh clia tdm dap thudng la 100 + 1100

trong d6 a < b dé€ gidm b6t su di chuyén ciia vt liéu a
theo thanh clia budng nghién, tang kha nang va dap. - .
“Tam dap dugc lip & phia trén cta budng nghién, -
thudng duge ché tao bing gang dic hoic thép han.
3.3.3. Sang |
Sang ché tao bing thép 14 d6 day 3 - Smm, dot Hinh 14. Géc dinh

18 tron hodc dai, kich thudc 16 ty theo yéu cdu do cda tam dap
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nho clia bot nghién va loai thitc in, khi nghién thitc dn tinh cho lon dudng
kinh 14 tron khoang . 2 - 3mm, 16 dai 10 x 1,0 - 1,2mm; cho ga 1a 4 3 - Smm,
nhung khi nghién thic dn nhiéu xo, nghién bot gao, dau cho tré em dudng
kinh 16 nho hon 1,0mm. Vi tri dot 16 phéi cé hé s6 roi cao nhat. He sé roi 1a
ty lé dién tich 16 trén dién tich bé mat clia sang. Vi tri d6t 16 thé hién trén
hinh 15.

Hinh 15- Loai va vj tri duc 16 sang
1- Sang 16 tron; 2- Sang 16 dai

3.3.4. B6 phdn thu bot

Trong cdc mdy nghién cé nhiéu kiéu thu, loc bét tir quat dua ra nhu bo
phén loc kiéu tii vai. Mét trong nhitng kiéu dugc 4p dung nhiéu nhit 12 kiéu
thung lang bot (cyclon). So d6 xem trén hinh 16. C4u tao bao gém voé thung
nira trén hinh tru, nira duéi hinh cén d€ 1am gidm téc @6 chuyén dong cia bot
nghién va thu bot. 6ng & gitta thung dé din khong khi ra ngoai. Quat dua bot
1én véi t6c @6 16n vao thiing thu bot, bot vao thiing tir chuyén dong thing
sang chuyén dong xody, ma sdt v6i thanh thing, nén t6c d¢ gidm din va roi
xudng duéi, mot phan bui ridt nhé bay qua 8ng din theo khong khi ra ngoai.
Pé tranh giy bui cho méi trudng va thu phdn bui con lai, trén ddu 6ng din
khi ra duoc lap mot tdi vai.

Thing lang bui dugc ché tao bang thép 14 do day 2 - 3mm.

3.3.5. V6 mady

Vb mdy ding d€ 1ap c4c bd phan chinh cha mdy nhu b6 phan quay, sang,
tdm dap v.v. K& c4u clia vdé mdy sao cho viéc kiém tra bén trong budng
nghién, thdo 1ip sang, tdm dap, bia dé dang. V6 mdy cé thé duoc ché tao
bing gang diic, hoic thép tim day 8 - 10mm.
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Hinh 16. So db hoat ddng cila thing 13ng bui
1- Ong dan bat tir may nghién; 2- Ong dan khéng khi va bui ra ngoai;
3- Budng chuyén déng clia bét trong thung; 4- V4 thing 1dng bui

Trong thyc t&€ san xuat thy theo yéu cdu, muc dich sir dung, moét s6 bo
phan mdy nghién c6 thé thay ddi & dang niy hoic dang khic, trén co s& d6
chia may nghién ra 2 loai:

* Mdy nghién c6 sang

Sang dugc lap trong budng nghién vira loc bot nhod vita tham gia truc tiép
vao qud trinh Jam v hat (nhu tam dap) so d6 két cau mdy thé hién trén hinh 12.

* Mdy nghién khong sang

M4y nghién khéng sang 12 sang khang lap trong budng nghién ma lip &
bén ngoai, chi lam nhiém vu loc phdn bét nhd ra ngoai, phén to lai roi vao
may dé nghién ti€p, so dé may thé hién trén hinh 17.
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Hinh 17. Cac bo phan chinh cta may nghién khéng sang NKS-05

4. M6t s yéu td chinh anh hudng dén qua trinh nghién

(Nang suat, chat lugng, chi phi nang luong).

4.1. Pac diém cia nguyén liéu can nghién

- D6 4m nguyén liéu yéu cdu thap hon 13%, & dd 4m cao hon nguyén liéu
mém va déo khé nghién. Hon nifa trong qué trinh nghién, bét nhd 4m dé bam
vao thanh budng nghién va 16 sang, t6t nhat 1a dudi 10%.

- Loai nguyén liéu: Nguyén liéu hat, ct thai 14t phoi khé dé nghién hon
loai than, 4.

- Kich thuéc cua nguyén liéu nghién: Kich thugc ban ddu cang nho, chi
phi nang lugng cang it. Nhitng loai nguyén liéun cé kich thuge 16n nhu banh
kho ddu cdn phai dap so b, than, 14 cAy, co kho phai thdi nho.
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4.2. Po nho cua bot

Bot sau khi nghién ¢é yéu cdu kich thudc cang to nang suft cang 16n va
chi phi nang lugng cang it.

4.3. Khe ho giira dau biia va sang (tam dap)

Trong qua trinh hoat dong do bia quay, nguyén liéu nghién tao thanh mot
16p di chuyén trén mat sang, hat to & ngoai lam can trd hat dat do nho & trong
phan ly ra khoi sang do d4, khe ho giita ddu bia va sang nhd, dau bida chuyén
dong s€ dao 16p vt liéu, bot nho dé thoit ra ngoai. Trong ché tao yéu ciu khe
hé 7 - 10mm

4.4. Hé so roi coa sang

Sang ¢6 hé s6 roi cang cao (nhiéu 16, kich thude 16 16n) bot dat dd nhod
dé dang ra ngoai, giam phan bot qua nho va d3 tén nang lugng mat mat do
ma sit gilta bot va sang trong budng nghién.

4.5. Van toc dau biia |

Van t6c dau bda cang cao ddong nang cang ldn, khi va dap vao vat liéu
cang dé v@, van t8c thap dong niang bé dap khé v3. Van téc cao qud chi phi
cong sudt chay khong 1dn, mdy ché tao phic tap, cic may ché tao & nudc ta
hién nay van toc khoang 70 - 90m/s, & cac nudc tién tién da dat dén van toc
110 - 120m/s.

4.6. Quat hit bot

Bo6 phan quay clia mdy nghién hoat déng d3 tao ra ddng khéng khi diy
bot ra nhu mot cdi quat, nhung d may c6 nang sudt 16n chua di sic diy bot
ra, dua vao thing ling bot, do d6 cdn cé quat bén ngoai hd tro.

5. Mot sé dac tinh ky thuat cia may nghién

Xem cdc thong s6 & bang dudi day.
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Bdng 1. Pac tinh k¥ thuat caa moét s6 may nghién

My nghién May nghién |
TT Cac thong so ¢6 sang khong sang
(NT - 05) (NKS- 05)
1 | Kich thuée (mm): Dai 1.360 1.430
Rong . 830 860
Cao 1.420 1.380
2 | Buong kinh bd phan quay (mm) 430 500
3 | Bé rong budng nghién (mm) 120 140
4 | 86 vong quay (vg/ph) 3.000 3.000
5 | S6 bda 36 16
6 | Kich thudc 16 sang (Iuéi)
- Nghién cho 1on 10x 1,0 ®2,0
- Nghién cho g2 - ®3,0 ®3,0
7 | Cong suit (kW) 7.0 ' 5,5
8 | Nang suat (kg/h) 400 - 500 400 - 600

6. Cham séc, stira chifa may nghién

- Thudng xuyén kiém tra c4c bulong dugc 14p trén may va chan mdy, néu
long van lai.

- Cit sau 4 - 5 ngay kiém tra va cho ddu, md béi tron vao cic go6i dd.

- Thudng xuyén kiém tra day dai, né€u chiing phai cang lai.

- Trudc khi cho mdy hoat dong phai ki€ém tra va loai trir cac vat la cé
trong phéu nap va budng may.

- Sau khi ngimng 1am viéc phai lau chii, quét don sach sé.

- Néu thay déi d6 nghién nho phai thay sang.

M4y nghién hoat dong rit ning né, tai trong khéng én dinh va s6 vong
quay cao (3.000 - 3.500 vg/ph) nén dic biét phai cham séc, bao dudng chu
ddo va thuong xuyén.

141



IIl. MAY TRON

1. Géng dung clia may trén

Mady tréon san phidm roi dugc st dung rong rii trong cac nganh cong
nghiép thuc phdm nhu ché bién thitc an tdng hop cho chan nuéi, ché bién
banh keo, gia vi.....

Mady diing d€ tron cac bot thanh phdn thanh mot hén hop. Do trong thitc
an thanh phan ¢6 loai chi€m ty 1€ rat it; tham chi cé loai chi ¢6 0,1%, nén doi
hoi may phai ¢d do tron déu cao.

2. Phan loai may tron

2.1. Theo kiéu may

Miy tron 6 nhiéun kiéu: kiu truc ndm ngang, kiéu truc ditng, kiéu thing
quay. Trong ché bién thdc an cho chan nuéi, mdy tron kiéu truc ding va truc
nam ngang ducc dung phé bién.

a) Mdy tron kiéu truc dimg: 12 loai mdy tron ma truc cta bo phan quay
lam chuyén dong vat liéu theo hudng thang ding.

b) May trén ndm ngang: 12 loai mdy tréon ma truc cua bd phan quay va
su chuyén dong cua vat liéu trong qué trinh tron theo huéng ndm ngang.

¢) Mdy trén thiing quay: cic Kiéu may tron & trén 12 thiing tron ding yén,
bo phan khudy tron chuyén déng nam trong thiing trén, con kiéu may nay,
thiing quay dé Iam xdo tron bot trong thung. Mdy thuong dugce sir dung dé
tron cdc thitc dn bd sung véi nhau thanh thic an dam dic, tron cdc thanh
phén trong ché bi€n bét canh, thude thi y... quy md khong 16n.

R )

Hinh 18. May trén hinh n6n
1. B& may; 2. Thing tron; 3. B6 truyén
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Mat trong nhiing kiéu dé 12 dang nén quay, thiing trén 1a hai hinh nén cut
no1 vao ng hinh tru. Trong mdy tron hinh nén hiéu qua tron duge ting lén
nhd vat liéu rdi di chuyén theo bé mat thay déi cta thung chifa. Hinh 18.

2.2. Theo phuong phap tron

a) Tron titng mé: 1a mdy tron sau khi dua tat ca cdc loai nguyén liéu thanh
phan theo yéu ciu vao budng tron, may lam viéc (trén) trong mot thoi gian
nhat dinh d€ dat dugc do déng déu dé ra. Sau d6 méi dira san pham ra ngoai.

b) Tron lién tuc: Cac loal nguyén liéu thanh phan duge dua vao may lién
tuc va san pham dugc 14y ra dong thai, lién tuc & clra ra.

3. May tron ngang

3.1. Cau tao (Hinh 19)

a) Truc quay. Truc nam ngang trén d6 lap cdnh dio, dit nghiéng so véi
truc dé vira dao bot vira chuyén bot trong thiing tron

Cidnh khudy c6 nhi¢u dang, trong thuc t€ cdc dang chu yéu dugc dp
dung la: :

- Dang hinh 1ugi xéng, khi 1am viéc, 1udi xéng xidc va dao hon hop trong
budng tron

- Dang thanh vit chéo, khi lam viéc khudy dao hén hop.

- Dang cdnh xodn: cdnh xoin dugc ché tao bing thép 14, c6 thé cé mot
hoic hai ting cinh.

Ciéch lap cdnh khudy trén truc:

Hinh 19. So d6 may Ir6n ngang
1. Puly truyén; 2. Ph&u nap liéu; 3. Thing trdn; 4. Canh khudy; 5. Cita ra; 6. B& may
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- Cénh dao lip trén truc theo hang cé 4 hoidc 6 hang.

- Véi may tron ting mé cdc hang cinh ddo lap ngugc chiéu nhau dé tao
st di chuyén cha bot theo hudng ngirge chiéu nhaun doc truc.

- V6i may trén lién tuc: cic canh dio lap cing chiéu dé bot chuyén din
tlr d4v vao dén diu ra clia thung tron.

b) Thung trén. duge ché tao tir thép 14, ti€t dién thung I hinh nira vong
trdn, hodc tron, trén dé ldp phéu nap nguyén liéu va cira ra.

- Thé tich thiing tron: trong khi thiét k&€ va sit dung phai bio dam thé tich
bot chifa trong thung tron khong qué 0,4 thé tich thung d€ khi may hoat déng
dam bao bot chuyén déng tr do dé dang, chat luong tron déu.

3.2. Nguyén 1y hoat dong cia may tron ngang

Sau khi khdi dong, cdc nguyén liéu thanh phdn duge dua vao thiung tron
qua phéu nap. Do cdc canh khudy quay, bdt duge dio lién tuc va chuyén dong
réi (khong theo dong) trong thung. Cic ch4t thanh phin s€ phin phéi déu,
xen k& nhau, qua mot thoi gian, chat luong tron dat yéu ciu thi mé cira xa
dé san phdm ra hét, sau dé mdi d8 ti€p nguyén liéu dé rén mé sau.

May tron ngang cé thé 4p dung dé tron lién tuc. Trong trudng hop hé
théng mdy ché bién thirc an cho chan nuoi cé cong suit 1dn 10 t/h tro 1én, thi:

- Chiéu dai ctia thung tron phai di dé dam bao cho cic thifc an thanh phan
dugc tron di chuyén tir ddu vao dén ddu ra dat 6 déng déu cho phép (> 90%)

- Cdc loai thidc dn thanh phan dugc dwa vao may tron phai lién tuc va déu
dan dam bao ding ty & quy dinh cho phép.

4. May tron dimg

4.1. Cau tao (Hinh 20)

a) Truc vit. 1a truc dat thing ding trén d6 1ip cdnh vit dang dia xoén, c6
nhiém vu duva bot tir dudi 1én

b) (A)’ng bao: 12 6ng gd bang thép 14 bao quanh truc vit, c6 nhiém vu git
khong cho bét roi xudng khi truc vit quay dua 1én.

6ng bao ¢6 hai loai:

- 6ng bao kin la 6ng bao tron kin bao dim dua toan bo bot di tir dudi len
dinh 6ng bao.

- 6ng bao hd 12 6ng c6 A6t mot s6 clra d€ tao diéu kién cho b6t chuyén
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dong réi do mot phdn bot roi qua cira vao thang tron, phan con lai 1én dén
dinh cita dng bao va ciing roi vao thiing tron.

Truc vit vi 6ng bao tao thanh vit tai dat thang ding.

Khe hd giita cdnh vit va 6ng bao cang nho, bdt roi trd xuéng cang it.
Thong thuong khe hd phai dat dudi 10mm.

c) Thing mrén: duge ché tao bang thép 14, tiét dién phan trén hinh tru, phan
dudi hinh con dé chira hon hop tron. Thé tich t'himg tron duoc tinh sao cho hén
hop tron chita 0,6 - 0,7 thé tich thing, néu diy qua bot khé di chuyén.

d) Phéu nap lidu: ding dé chita cac thitc an thanh phan trude khi vao may.
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Hinh 20. Sa d6 cau tao may trén dung

1. Phéu nap liéu; 2. 6ng bao; 3. Canh vit; 4. Clta s& 6ng bao; 5. Puly may tron;
6. Dong co dién; 7. Thiing trén; 8. Clra ra san phdm; 9. Chan may; 10. Bom md

4.2. Nguyeén ly hoat dong

Sau khi khdi dong, d6 cac nguyén liéu thanh phdn dang bot duoc xédc
dinh sdn cho mbi mé tron vao phéu nap. Vit tai quay, bot duge day lén theo
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phuong thang ditng trong 6ng bao. Né&u 13 6ng bao kin, bét s& 1én dinh trén
va roi tr do trong thilng xuéng phia dudi, vit tai lai dua bot 1én. Néu la 6ng
bao hd, trong khi dong bét di 1én, mét phin qua cilra sd, phan con lai lén dinh
ong bao va déu rai vao budng tron, tao ra dong chay bot theo dang chay réi.
Qua trinh chuyén dong cha bot xay ra lién tuc va lap lai nhiéu lan 1am cho
cdc chat thanh phan tron 1an vao nhau. Sau khi dao tron trong thoi gian nhat
dinh mo ctra d€ dua san pham ra ngoai. ‘

5. Cac yéu td anh hudng dén qua trinh tron

5.1. Nguyén liéu trén

- Cic loai bot thanh phin ¢6 khoi lugng riéng cang gan bang nhau, khi
tron cang dé dong déu.

- Do am cla céc thac dn thanh phan cang thap, bot cang dé luu dong va
nhanh déu, t&i thiéu phai thap hon 13% dé tranh hién twong bot dinh vio
thanh may.

- Do nho cha bot: bot nho cang dé tron déu, nhung nho qua dé bi vén cuc.
Po nho clia bot thanh phin bang nhau khi tron dé déu hon.

5.2. Thoi gian tron

Thai gian tron cang lau d6 dong déu cang cao nhung thuc (& do tron déu
cing chi dén muc d6 nhat dinh.

Theo k&t qua nghién cqu thi nghiém, & mdy tron diéng anh hudng cuia
thoi gian tron dén do déng déu thé hién trén d6 thi hinh 21. Trong trudng
hgp tron thite an khé cho chan nudi thoi gian tron khoang tr S dén 7 phiit 1a
dat yéu cau.

5.3. Két cau cua may tréon

- Méi quan hé gitta budce cta canh vit, s6 vong quay cianh vit d mdy trén
ding c6 anh hudng dén kha nang dua bot 1én cua vit. Néu hgp ly bot sé di
chuyén nhanh hon.

- Khe hd gira cdnh vit va 6ng bao & may trén diing ¢é anh hudng dén kha
nang dua bot 1én. Khe hd gita thung bot va dau cinh dao 8 mdy tron ngang,
cang nho cang tranh duoc bot bi ling dong & duéi thung.

5.4. Hé s6 nap day

V&i mdy tron ditng thé tich bt cho mai mé bang 0,6 - 0,7 thé tich thing
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trén dé dAm bao sy lvu déng ciia bdt (tranh hién tugng roi theo 16p).

3 mdy tron ngang hé s6 nap day 0,3 - 0.4.

(L %)
100

!
|
!
|
!
|
|
|

0

5-7 phit (1)

Hinh 21. Anh hudng cia théi gian trén dén d6 ddng déu

6. Mot sd dac tinh ki thuat ciia may tron (Bang 2)
Xem cdc thong s6 & bang dudi day.

Bdng 2. Dac tinh ky thuat cia mét s6 may trén

11.GTMTZ-A

f AR o May trén dimg | May tron ngang
1T Cac thong so TK-0,5 IN-05

1 | Kich thudc bao bi (mm)

- Dai 900 1400

- Cao 2010 1600
2 | Budng kinh canh vit tron (mm) 320 500
3 | Budc vit (mm) 200
4 | S8 vong quay truc vit (vg/ph) 330 250
5 | Cong sust yau cu (kW) 1,5 1,0
6 | Khéilugng tron mot mé (kg) 150 150
7 | Thai gian tron ( ca nap 1an x4 fidu, phat) 15 15
8 | Ning suét (kg/h) 500 500
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7. Cich chdm séc, bao dudng may tron

- Thudng xuyén kiém tra va xiét chat cac buléng, dai 6c cha cdc néi lién
két. Kiém tra va cing day dai khi cdn thiét

- 2 - 3 ngay kiém tra goi dd va bom m& boi tron

- Sau mbi ngay lam viéc phai md cdc cira xi ddy budng tron 14y hét bot
con t6n dong, tranh 4€ lau ngay bot hiit am, bi méc anh hudng dén chat luong
cua bot ché bién lan sau.

Miy phdi dugce dat trong nha ddm bao che mua ning tét, nén nha xudng
Jludon kho, sach. Mdy tron thudng xuyén hoat déng vdi s6 vong quay khoang
300 - 700v/p, nén nhe nhang it hu hong.
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Chuong 4

HE THONG MAY CHE BIEN THUC AN
CHO CHAN NUOI

I. CONG NGHE CHE BIEN

Do doi s6ng cia nhan dan ta ngay cang dugc nang cao, nhu cdu vé dam
dong vat trong co ciu bira an thay déi 16n nén di kich thich nginh chin nuoi
phat trién. G nong thon ¢6 rat nhidu ho diu tu chan nu6i quy mé 16n, st dung
thic an cong nghiép gidng gia sic, gia cdm mdi c6 nang suét va chat lugng cao.

Trong nhitng nam 18i, nén nong nghiép chuyén dan sang san xu4t hang
hoa, hinh thic chan nudi kinh doanh trang trai, tham canh, cdng nghiép va
ban cong nghiép s& phat trién manh. Nhu cdu vé thiic 4n ché bi€n ngay cang
16n nén viéc thyc hién co gidi hod 1 cdn thiét.

1. Y nghia cla thifc dn trong chin nubi

Trong chin nudi gia sic, cé 3 yéu t6 quan trong nhit anh hudng dén
hiéu qua san xudt 1a giong, thic an va thi y. Ba yéu té nay cé tic dong va
hé trg 1dn nhau rat chat ché. Du ¢6 gidng tot, cham séc phong va chita bénh
t6t dé€n mdy ciing khong mang lai hiéu qua néu thitc an khong tét. Thirc an
dam bao cho sy duy tri va phét trién cha co thé sdng. Thiic an c¢6 chit luong
kém, gia sic khéng phét trién, han ché€ khi ning khdng bénh. Thuc t€ &
nudc ta, chan nudi lon theo hinh thitc tdn dung, chi phi 5 - 6 kg luong thuc
dat dugc 1kg tang trong, nhung chin nudi thAm canh sit dung thic an ché
bi€n hdn hop, chi phi la 4 - Skg, chan nuoi cong nghiep sir dung thitc an ché
bién téng hop 1a 3,0kg - 3,2kg. Trong khi d6 & cdc nudc tién tién di gidm
xudng con 2,6 -2,8kg, véi cdc loai gia siic va gia cAm khic ciing tuong tu.
Nhu vay véi luong luong thiuc nhat dinh b8 sung thém mét s6 chat, thong
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qua ché bién ¢4 thé tao ra sén lugng san phdm chan nudi 16n hon nhiéu.

Gia thanh san pham thit Ion hién nay & nuéce ta, chin nuéi ho gia dinh chi
phi thitc an chiém t3i 60 - 70%, chan nubi tién tién 40 - 50%.
2. Nhu cau thirc 3n trong chin nudi
Nhu cau thiic an cho chan nuéi gém 2 yéu t6 chi yéu.
2.1. Nhu cau vé chat
Thanh phan dinh dudng trong thic an bao gém nhiéu chat méi ddp ing
duoc su trudng thanh va phat trién cla gia sic gia cAm. Chat dinh dudng bao
gébm nhiéu loai nhu tinh bot, chit béo, chat dam (protein), chat mg@, chat
khoang, sinh t6 v.v.
Méi loai, mébi do tudi clia gia siic, gia cAm c6 nhu ciu s6 lugng chat dinh
dudng va ty 1é gita cidc chat khic nhau.
2.2. Nhu cau vé lugng
Trong chin nudi, ngudi ta phan nhu cdu vé lugng lam 2 loai:
- Nhu cdu thic an dé duy tri su séng, hoat d6ng binh thudng cilia co thé
gia suc.
- Nhu ciu thic an &€ san xuat, ting trong, dé trigng, cho sita v.v.
Téng hai loai d6 12 nhu cdu cédn phai dap ing. Thi du: Nhu cau thijc an
hang ngay cho | bo sira:
+ Nhu céu thitc in duy tri cia bd tiy theo trong lugng bd, nhu bo ¢
trong lugng 400 kg 1a 4,0 don vi thic an (a)
+ D& sdn xuat 1 1it sita c6 ty 1€ bo 3,5 - 3,7% céin 0,46 don vi thifc
an (0.) va s6 lugng sira vit dugc trong ngay 1a s
+ Nhu ciu thitc an hang ngay cua bd sira (A):
A =a+oa.s
3. Y nghia cta ché bién thirc dn
- Thong qua b sung va ché bién ddm bao cho thitc an ¢6 dd thanh phin
dinh dudng phi hop véi loai, tudi clia gia siic.
- Nang cao chit liong thidc an, ddm bao thifc in sach, khéng c6 m6i mot,
c¢6 thé bao quén, dur trit 1au, nhat 1a nhitng mia vu thi€u thiic an.
- Tao diéu kién cho gia siic dé tiéu hod, an ngon miéng, tin dung dugc
thic an: nhu nghién thdi, 4, déng vién v.v.
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4. Mat sb loai thire an chinh & nudéc ta

4.1. Cac loai thitc an chua ché bién

Thifc an cia gia stic rit da dang va phic tap, cé nhiéu cach phan loai khac
nhau. Trong thuc t& ngudi ta thudng phan loai nhu sau:

- Thie an xanh bao gém cdc loai ¢6 cay, than, 14 con twol nhr rau, beo,
ngo cay (chua thu hoach bip), cd voi, co ghine, cd pangola v.v.

- Thic an tho la thic an ¢6 ty 1é xa trén 19%. Loai nay chu yéu la cic
loat than 14 cay c6 di kho nhu rom, ra, than cay ngd khoé (sau khi thu hoach
bap), ¢ kho v.v.

- Thitc an cll qua: 12 cdc loai cu qua tuoi nhu khoai lang, sin tuoi, bi
do v.v.

- Thic an hart 12 cdc hat cua cay ho hoa thao va ho diau nhu ngo, théc, cao
Iuong, cdc loai dau db v.v.

- Thitc an dong vat 12 loai sdn phdm ché bién tir ddng vat nhu bat cd, bot
thit xuong, bot tdm v.v.

4.2. Thuc an ché bién .

- Thic an thanh phan bao gém céc loai thitc an don cd trong thanh phén
cha thidc an téng hop nhu: ngé, cAm, bot c4, khé dau... da qua so ché.

- Thitc an hén hop 14 loai thirc an da dugc ché bién tron 1an tir mot s6 thitc
in thanh phin chinh

- Thite 4n tdng hgp 12 loai thic an dugc ché bién tir nhiéu thitc 4n thanh
phan thanh thitc an dam bao du cdc chat dinh dudng cin thiét.

- Thifc an bt 1a thitc an duge ché bién & dang bot

- Thifc an vién 12 thdc an sau khi ché bién sin phdm & dang vién.

- Thitc an nén (tinh) 14 thac an chiém ty 1& chi yéu trong thanh phén thic
in hén hop.

- Thidc 4n bd sung 1a loai thitc an b6 sung phédn dinh dudng ma thic an
nén con thi€u. Loai ndy thuwang chi€m ty 1¢ it, ¢6 loai chi c6 m6t vai, tham
chi duét 1% nhu bot cd, bot xwong, cdc loai vitamin, thuée khang sinh v.v.

- Thitc an dam dic 1a céc loai thitc an bé sung d3 dwge trén 14n theo ty
1¢ quy dinh. Chi c4n trén 14n véi thitc in nén 1a thinh thic an téng hop.

5. Ty I thitc &n thanh phén trong thitc 2n hon hop cho chin nudi

Dé x4c dinh ty 1é thitc an thanh phén trong thitc an t8ng hop cin dwa vio
can cu sau:
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- Nhu ciu ciia gia stic vé cdc chit dinh dudng. Nhu ciu nay phu thudc
loai, giong va 4o tudi gia siic.

- Thanh phédn dinh dudng cdc loai thifc an du kién cho gia sic an

Trén co sO d6 tinh todn ty 1€ thitc an thanh phan trong hén hop.

Sau day xin gidi thiéu mot s6 cong thixe thiic an cho logn

Tinh bdng %

) Ty 1é cho cac loai lgn
So Loai thirc an —
TT | thanh phin Lo nai Lonchoai | Lon vé béo
nuoi con
1 Ngo vang 81,4 78 66,4
2 | Tam gao - - 20,0
3 | Bot dau tuong 15,0 19,5 11,5
4 | Bétca - - -
5 | Bot xuong 2,0 1,35 0,6
6 | Co,Ca 1,0 0,75 1,0
7 | Mudi an 0,35 0,35 0,35
8 | Khodng vi lugng va
vitamin 0,25 0,25 0,15

6. Quy trinh céng nghé ché bién thirc dn

6.1. Quy trinh cong nghé ché bién thirc an tinh

6.1.1. Ché bién thirc an chin

Phuong phdp nay thudng dp dung & phuong thitc chin nudi tin dung,
thAm canh quy moé nhé cia hé gia dinh duéi 4 - 5 con Ign, duéi 500 con gia
cAm. Uu nhugc diém cia phuong phép nay 1a:

* Un diém:

- Do x1r Iy nhiét nén tan dung duoc cdc thitc an thira, mot s6 ndng san bao
quan khong t6t 1am, thitc an khé tiu hod, mot s& loai thdc an ci, qua twai.

- Gia stc an dé tiéu hod hon thic an s6ng.

- Khong cin cong doan tron thic an,
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* Nhuoe diém:

- T6n nhién lidu d6t va cong viéc ndu chin phirc tap nhét 12 chian nudi véi
$6 lugng 16n.

- Yéu can cong cu nau chin thtc an rat phitc tap.

- Mot s0 sinh 6 trong thitc dn dé bi phan huay, nhiéu sinh t& bi phan huy
6 nhiét do 70 - 90°C.

6.1.2. Ché bién thitc an song

Phuong phap nay thudng dp dung cho chian nudi quy md 16n. Un nhuge
diém clia phuong phap ndy:

* Uu diém:

- Khong ton nhién li¢u dot, ché bién khong qua cdng doan nau chin nén
quy trinh cong nghé va thiét bi d& phic tap, dé ché bién theo phuong phép
cong nghiép.

- Cé4c sinh t6 trong thitc dn khong bi phan huy do tdc déng cla nhiét do.

* Nhuwoce diém:

Khong tan dung dugce thic an thira, chat luong nguyén liéu ché bién yéu
cau phai dim bao sach, t6t, do nghién nho thich hgp, do tron déu cao.

6.2. Quy trinh cong nghé ché bién thic an téng hop kho

a) So do cong nghé ché bién nhu sau

Nguyén liéu Nguyéq ligf:u
(ngd, khoai, san kho) qua xu ly

Y

Nghién nho -«

Y - Thitc an bd sung
Tron =~ khong can nghién
San phiam Ep vién
¥ - /
Dinh luong Lam nguéi
¥ ¥
Pong bao > binh luvo‘ng
Déng bao
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b) Nhitng diém can huu y

- Nguyén licu: D6 4m dam bao 12 - 13% sach, khéng bi men mdc. Mot
s6 loai can phai xtr Iy nhu dau tuong phai rang, binh kh6 ddu phai dap so
bo v.v.

- Nghién nho: D6 nghién nho dam bao yéu cau cho timg loai gia sic
nhu cho lon d6 nho 0,6 - 0,8mm, cho gia cAm 1,0 - 1,5mm. Thic dn nhd
qud, bui thic an dé lot vao dudng hé hap cda gia stc, n€u to qua thi gia sic
khé tiéu hoa.

- Tron phai dam béao dé tron déu trén 90% dé trong khéi lugng nhod cla
thirc an hon hop c¢d du cdc thanh phan dinh dudng.

6.3. Quy trinh cong nghé ché bién thirc in tho, xanh

Thitc an tho xanh bao gom: than 14 cdy, co... dung cho dai gia sic; rau,
beo cho chin nudi lgn theo phuong phdp tan dung. Thitc an tho xanh thuong
ché bién nhu sau:

- Th4i nhd cho an twoi dé gia sic dé an nhu ngo cay, cb, ngon mia cho
nudi trau bo sira thit

- Thii nho than cay, ¢ d€ b chua dur triY cho gia stic trong mua kho.

- Ché& bién ¢ kho dé 1am thuc an du trit cho mia kho

Trong cdc cong nghé trén, may thdi 1a mét trong cdc céng cu chu yéu
phuc vy ch€ bién.

IL HE THONG MAY VA THIET BI CHE BIEN THUC AN TONG HOP

Cic co sd ch€ bién quy md nho nang suat dudi 1,0 tdn/h, thudng dp dung
quy trinh céng nghé co khi k&t hgp vai thi cong. Nhiing co s& ché bién quy
m6 16n, ngoai ché bién thic an tdng hop dang bot cdn ché bién thic in dang
vién. O nudc ta hién nay cé nhiéu co s& ché bién thic in tdng hop véi quy
md6 khdc nhau tir 0,5 - 50 tan/h. Cac thi€t bi ca trong nudc san xuit va nhap
ngoai cia nhiéu nudc khic nhau. Sau day xin gidi thiéuw mot vai mo hinh day
chuyén ch€ bi€n don gian.

1. M6 hinh ché& bién thirc &n hon hgp quy mé nhd

Co sé quy m6 nho hon 1,0 t/h hién nay thudng ding phuong phdp ché bién
co khi két hgp véi thi cong. Céc thiét bi chinh chi gdm mot may nghién va mot
mdy tron. V6n d4u tr rat it va chi dp dung & nhitng co s& ché bién tai chd, sau
khi ch€ bién cho an ngay.
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2. M hinh ché& bién thirc an tdng hgp dang bt c& 1,0 - 3,0 tan/h
So d6 hé théng thé hién trén hinh 22.
2.1. Nguyén ly hoat dong
Loai thitc an thanh phan cin nghién duoc dua vio phéu nap & ddu dudi
cla vit tai (1) va vit tai dua lén thing chia (2), qua bang tai (3). Nam cham
hiit cdc sit vun l4n trong nguyén liéu sau d6 dua vao may nghién (5). Sau
khi nghién, bot mo6t phdn nhd quat gié (8) hiit bot qua Sng (6) vao thung ling
bui (10) va m6t phan roi vio vit tai (12). C4c thitc an bd sung ciing duoc dua
vao vit tai (12) qua phéu nap (7). Vit tai (12) chuyén cic loai thifc in b6t
dugc nghién va thitc an bd sung vio mdy trén (9). Do hé théng cé 2 m4y tron
dat song song nén khi may tron thit nhat 1am viéc thi vit tai (12) tiép tuc dua
bot vao mdy tron thit hai. Nhu vay, tuy mdy tron thuc hién ting mé nhung
day chuyén van lam viéc lién tuc.
2.2. Nhan xét
- Day la hé thong day chuyén mady ma bo phan truyén tai gdbm cac vit tai,
dé 1a he thong day chuyén tuwong d6i don gian, von dau tir it.
- Thiét bi gom c¢é:
+ M6t mdy nghién kém theo quat gié va thiing lang bui.
+ Hai mdy tron ding tron timg mé
+ Hai vit tai nghiéng
- Cong doan can nguyén liéu nghién, chit phu gia vin lam tha céng.
3. Hé théng day chuyén ché bién thdc An cho chin nudi cé
déng vién
So dé he théng thé hién trén hinh 23.
3.1. Nguyén ly hoat dong
Loai thic dn cin nghién qua phéu nap (1), xuéng mdy nghién (2). Bot
nghién dugc dira qua thung lang bui (3) vao thiing chia (4). Bét tir thiing chita
va céc thifc an bé sung khic dwoc d6 vao gdu tai (5) va vao mdy trén lién tuc
kiéu truc ngang (6). Sau khi tron, néu ché bién thic an bot thi bot tdng hop
dugc dua ra ngodi, néu ché bign thitc in vién thi bot tdng hop duoc 36 vio
gdu tai (9) va vao thing chita (10), sau d6 dua vao mdy ép vién (11). Do cong
nghé ép vién 1 1am néng va 4m bét bing hoi nuéc & nhiét d6 cao, nén vién
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sau khi ép duge dua vao gau tai (12) va I&n thiét bi 1am nguoi (13). Quat gid
(15) c6 tic dung hdt khong khi ndng va phan bét bi v3 tir vién trd lai thing
ling bui (7), vio mdy trén dé lai ch& bién ti€p. Ty theo méi loai gia sic cé
yéu ciu ¢3 vién khdc nhau, nén sau khi lam nguoi vién thic an dugc dua qua
mdy nghién kiéu truc (14). Vién da dudc nghién roi vao gau tai (16) va duge
dua lén thiét bi phan loai (17). Thanh phim dugc dua vao thiing chira (18) va
déng bao, phén thai loai duoc dwa ra ngoai d€ ti€p tuc ché bi€n lai.

3.2. Nhan xét

- Day la mot day chuyén ché bién thitc an vién tugng doi hoan chinh diy
du céc loai mdy va thiét bi.

- Thidc an duge ché bién lién tuc va khép kin trong day chuyén, nén dam
bao chéit luong va vé sinh.

- Vén dau tu thiét bi va nha xudng tuong déi 16n.

Cau hoi 6n tap

1- Y nghia cla viéc ché bién thifc an trong chan nubi? Cac loai thire 3n va quy trinh
ché& bién céc loai thifc an d4?

2- Nhiém vy, yéu clu ky thuat va phan loai may thai thic an?

3- C4u tao, nguyén tic hoat déng cla cac bd phan thai kiéu tréng? Cach diéu
chinh kich thudc san pham?

4- Nhiém vy, yéu ciu ky thudt va phan loai may nghién?
5- Cau tao chung, nguyén tic hoat @dng clia may nghién kiéu bia?

B- Nhiém vu, cach phan loai may trén thitc 3n? C4u tao, nguyén tac hoat déng clia
may tron ngang?

7- Mé ta hé théng may va thigt bi ché bién thic #n tdng hap?
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NHA XUAT BAN HA NOI
4 - TONG DUY TAN, QUAN HOAN KIEM, HA NOI
DT: (04) 8252916; 8257063 - FAX (04)

GIAO TRINH
MAY VA THIET B| NONG NGHIEP

TAP II
CO GI0T HOA CHAN NUOI
VA THIET Bf CHE BIEN NONG SAN

NHA XUAT BAN HA NOI - 2005

Chiu trach nhiém xuar ban:

NGUYEN KHAC OANI

Bién 1dp:
Biu:

HOANG CHAU MINII
MAINGOC TU

Trinh bavy, ky thugt vi tinh: HOANG THUY LUONG
Sttt ban in: CHAU MINH

In 660 cudn. khé 17x24cm, tai Nha in Ha Noi thudc Cong ty Phit hianh sach Ha Noi.
Gidy phép xuat ban sa: 32GT/512 CXB
In xong va nop luu chiéu thdng 4 nam 2005.



BO GIAO TRINH XUAT BAN NAM 2005

KHOI TRUONG TRUNG HOC NONG NGHIEP

1. TRONG TROT CO BAN

2. DI TRUYEN VA CHON GIONG CAY TRONG
3. KY THUAT TRONG RAU

4. KY THUAT TRONG CAY AN QUA

5. KY THUAT TRONG HOA CAY CANH
6. SINH LY THUC VAT

7. THO NHUONG, NONG HOA

8. BAO VE THUC VAT

9. DANG KY VA THONG KE DAT DAI
10. QUAN LY HE THONG THUY NONG
11. DAT VA BAO VE PAT

12. PO DAC BIA CHINH

13. QUAN LY NHA NUGC VE PAT PAI
+14. CHAN NUOI THU Y CO BAN

15. CHAN NUOI LON

16. CHAN NUOI TRAU BO

17. PHAP LENH THU Y VA KIEM NGHIEM SAN PHAM VAT NUOI

18. DINH DUGNG VA THUC AN VAT NUOI

19. VE SINH VAT NUOI

20.DUQC LY THU Y

21. GIAI PHAU SINH LY VAT NUOI

22. KY SINH TRUNG THU Y

23. KINH TE NONG NGHIEP

24. AN TOAN LAO BONG

25. MAY VA THIET BI NONG NGHIEP

26. SUDUNG VA QUAN LY THIET BI DIEN

27. CO HOC KY THUAT

28. KY THUAT DO LUONG VA DUNG SAI LAP GHEP
29. VE KY THUAT CO KHi

30. GIA CONG CO KHI

31. CAU TAO VA SUA CHUA DONG CO BOT TRON(
32. VAT LIEU KY THUAT

33. NHIEN LIEU DAU MO

ol ay v thet b NN 2

g

V5061 6004

Gié: 21.500
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