XAY DUNG THUAT TOAN DIEU KHIEN CAN CHINH XAC NHIEU
THANH PHAN - NHA MAY THU'C AN CHAN NUOI GIA SUC

Ths. Tran Thi Tram
B6 mon Co ly thuyét, Khoa Khoa hoc Co ban, Truong PH Mo - Pia Chat

1. Pat van dé

Hién nay nganh chan nudi phat trién manh theo nhu cau san xuat theo phuong thirc hi¢n dai hoa va
tap trung nén nhu cau san xuat thirc an chan nuoi chat luong cao 1a cap bach dat ra.

Day chuyén san xuat thirc an chan nudi ciia nha san xuat gia sic la mét trong nhiing day chuyén
hién dai. H¢ thong can dinh luong dugc tu dong héa hoan toan. N6 dadm bdo cho chat lugng cua san
pham thirc an chan nuoi gia suc, gia cam dat yéu cau dinh dudng.

2. Cong ngh¢ san xuat thirc An chan nuoi
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Hinh 1: So d6 khéi tong qudat déy chuyén san xudt thire dn chan nudi

Qua trinh san xuét thire an chan nudi duoc thue hién qua nhiéu cong doan: Cép nguyén li€u thd
(Ngo, khoai, sin ...) duéi dang bot hay hat (d6i voi ngd),dang miéng (d6i v6i khoai,sdn) vao céc silo,
dinh luong (cén cac thanh phan nguyén li¢u theo mot cong thire da dinh trude, tuy yéu cau clia san pham
). Sau khi di dinh luong xong thi tit ca cac nguyén liéu duoc dua vao may nghién. Trong qua trinh
nghién c6 bo sung thém céc nguyén liéu dang bot (bot tom, bot ¢4, ...) va cac nguyén t6 vi lugng, chat
béo, vitamin, ... sau khi nghién xong dugc san pham dudi dang th. San pham nay dugc dua vao may
tron déu va tiry theo timg loai vat nudi ma ta c6 thé 1ay thirc an ra ¢ hai dang:

+ Dang bdt dung cho cac vat nuéi dudi nude (tom, ca, baba ...).
+ Dang hat dung cho céc loai gia suc, gia cam.

Dé ¢ duogc thirc an dudi dang hat thi tir san phdm bot, ngudi ta phun thém ri mat va hoi nudc va
c6 thé thém 1 s6 chat phu gia khac dé bién thirc an thanh dang nhao, sau d6 dua qua hé thong ép vién, x¢
manh dé dugc thirc an dang hat.

Thirc an chan nudi dugc san xuat qua nhiéu cong doan nén van deé san xuat thirc an du, dung yéu
cau, dam bdao chat luong va phu hop véi cac loai vat nu6i la van dé mang tinh cap bach va quan trong



doi hoi cac nha san xuit phai thay doi cong nghé, tng dung cong nghé tu dong hoa vao trong qua trinh
san xuat thirc dn chan nudi.

3. Vai tro cia hé can dinh lwgng

Hé can dinh luong c6 vai trd hét sitc quan trong trong cong nghiép, né dam bao yéu cau vé ty 18
thanh phan céac loai nguyén liéu trong san phdm, dam bao khoi lwong san phim dong géi... Trong giai
doan hién nay, cung voi su phat trién manh mé cua viéc tu dong hoa cac qua trinh cong nghé, viéc tu
dong hoa hé thong can dinh lwong 1a mot yéu cau khong thé thiéu, da va dang duoc thuc hién ¢ hiu hét
cac nganh cong nghiép ché bién va dong goi san pham.

Day chuyén san xuat thirc dn chin nudi ciia Nha mdy thtrc dn chin nudi gia stic dam bao cho chét
luong cua san pham thirc an chan nuéi gia suc, gia cam dat yéu cau vé dinh dudng, khoi luong cua ting
nguyén liéu trong mot don vi khi lugng thirc an co thé thay doi phu hop voi ting loai vat nu6i. S6
luong thanh phan nguyén liéu cling co6 the thay d6i theo ting loai san pham san xudt ra va lién tuc thay
d6i theo yéu cau khach hang chin nudi rit da dang. Pay 1a mot bai toan diéu khién can dinh lugng nhiéu
thanh phan kha phuc tap.

4. Cau tric va nguyén ly hoat dong ciia hé cin dinh hrong

Trong thuc té cac hé can dinh luong khong giéng nhau. N6 phu thudc vao céc nguyén li¢u dau vao,
dau ra, chinh vi vay cac loai can dinh lugng cling phai c6 dac thu cau tric khac nhau dé dam bao phu
hop véi yéu cau cta qué trinh cong ngh¢. B9 chinh xéac ctia can dinh lugng cling khong hoan toan giong
nhau, sai sO cua né tuy thugc vao nha san xuat.

Tuy thyc té sir dung, cac loai can dinh luong c6 thé c6 cdu tric khac nhau nhung nguyén 1y hoat
dong chung cua chung la giong nhau, ta c6 thé thay trén so d6 khoi sau:
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Hinh 2: So dé nguyén Iy hoat dong chung ciia cin dinh lwong
5. Phwong phap nang cao d¢ chinh xac qua trinh cin
5.1 Can khdi lwong mot nguyén liéu

Trén co so phan tich cac nguyén nhan gay ra sai sO can, phuong phap nang cao d6 chinh xac qua
trinh can thuc chét 1 giam thiéu tham chi 13 loai bo anh hudng cua cac yéu to gy sai sd, cu thé

- £)01 v6i sai s6 gy ra do su rung dong khi nguyén liéu roi xudng silo can, do nhleu cta ban than h¢ can,
can str dung bo loc gia tri dau vao, gia tri can do PLC doc tir h¢ can 1a gia tri s6 nén co6 thé sir dung
phuong phap don gian 14 1ay 2 dén 3 gia tri gan nhit doc dugc chia trung binh 13y két qua lam gi tri
thuec.

Gia sit PLC doc gia tri can tr hé can theo chu ky T = 50ms, két qua lan doc thtr n 1a x(n), gia tri
can dugc tinh bang :



x’(n) = 0.5*(x(n) + x(n-1)); 1)
- D6 v6i sai s6 cot roi, sai sb do do tré cuia co cau chip hanh, c6 thé giam thiéu bang phuong phép sau :
- Gia thiét:
1) Vit tai 1a van dong mé kiéu on-off
2) Cot roi co thé tich V.
3) Nguyén liéu can trong cot roi c6 khéi luong riéng D.
Nhu vay, sai s6 can do ¢t roi, tré ctia co cAu chép hanh, dic tinh vat liéu c6 thé gop lai va dugc tinh
boi cong thuc:
m=V*D (kg) )
) Thuc té, V 1a phén thé tich nguyén li¢u tinh tir lac chuong trinh diéu khién ra 1énh 7d(')ng vit tai, D
la khoi Iwgng riéng nguyén li¢u phu thuoc vao mat do cdt roi va dac tinh nguyén li¢u (d6 am...)
Bén chét hé théqg can va PLC trao ddi dir liéu bang sb nén khéi luong m xéac dinh trong (2) hoan
toan mang tinh ly thuyeét, [am co sé xay dung phuong phép gidm sai so.
Gia str can can khi lugng nguyén lidu 1a x0, khi chuong trinh diéu khién doc dugc gia tri X0 tur hé

can s€ ra [énh dong vit tai, nhung do c6 do tré va cot roi nén khoi luong nguyén lidu thuc té ¢ silo can 1a
x1>x0, sai s6 can 1a :

dx =x1-x0 3)
dx chinh la dai dién cua m trong (2) con goi la gid tri offset.
Do d6, dé khéi lugng nguyén liéu dugc can dung 1a x0, thi gia tri dat khi can la:
x1”=x0 —dx 4)
Trong (2) ta thiy, ngoai viéc dx phu thudc vao V 1a dai luong hau nhu khong thay doi (doi véi 1
hé can), dx phu thudc vao D, tic la phu thudéc mat do cot roi, do am ctua nguyén liéu cén, do trong qua

trinh van hanh, D c6 thé thay doi dan dén dx ciing thay d6i, vi vay gia tri dx can duoc cip nhat trong qua
trinh can.

Nhu hinh vé duoi ta théy, ddi véi 2 duong dac tinh nguyén liéu khac nhau, tirc 1a mat dg cot roi
khac nhau, d6 am nguyén li¢u khac nhau thi trong cuing khoang thoi gian tl tuong Gmg cung thé tich
nguyén li¢u qua vit tai, khoi lugng nguyén li€u can dugc cling khac nhau, ta co :

k= x1:x2=D1:D2 (5)
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Hinh 3: Phwong phdp giam sai so
Coi V khong ddi ta ciing co:
k =dx1:dx2 (6)
’ Nhu vay, tir cac cong thuc (4), (5), (6) ta cod thé can ding dugc khdi lugng nguyén liéu x0 néu
bict :
1) Gia tri doc tir hé can x2
2) Sai s6 cén thir dx1
3) D6 thay d6 khdi luong riéng k.
X0 =x2 + (dx1 : k)
hay: x2 =x0 - (dx1:K) @)
Van dé con lai 1 phai xac dinh hé s6 k trong cong thire (7).

Tir (5) cho ta mot cach dé xac dinh k, k chinh 1a d6 thay doi khdi lugng nguyén liéu qua vit tai
trong mot don vi thoi gian cua lan can hién tai so v6i lan can thir. Trude d6 gia thiét rang khi can thir
khéi luong nguyén li¢u x0 trong khoang thoi gian t0, & 1an can hién tai gia tri cAn can 14 x, khi gié tri cAn
duogc 14 x/2 mat khoang thoi gian la t, ta c6 :

k=(x0:1t0): (x: (2*t)) = 2*x0*t : x : t0 (8)

Déi voi mét 1an can thi cac gia tr1 x0, t0, x, t 1a x4c dinh dugc, do doé k xac dinh dugc theo (8).
Gia tri can can duoc xac dinh theo (7).
5.2. Can m{t mé cin

Do céc bé tri céac silo can va silo cép lidu trong day chuyén cong nghe, d6i voi mot mé can, cac
nguyén lidu dugc can theo kiéu cong don ting nguyén liéu cho dén khi di mot mé can thi hdn hop
nguyén liéu méi duge bang tai van chuyén dén cong doan nghlen Mat khac, cac nguyén liéu khac nhau
thi ti trong khéi luong trong mot mé can khac nhau twong ddi nhiéu, dé dam bao chinh xac khéi lwong
c4c nguyén lidu trong mot mé cin, can phai c6 mot trinh tu hop 1y:

- Thanh phan nguyén liéu c6 ti trong khéi lugng nhé thi ding can nho.

- Can lan luot cac nguyén lidu co ti trong khdi lugng tir nho dén lon.



- Giita cac 1an cén can dam bao khoang thoi gian tre hop ly sao cho gia tri khéi luong nguyén lidu dugc
can trong 1an can d6 1a gié tri thuc, khong con sai sb do cot roi va d6 kho am gay ra.

Gia tri thuc can cua cac nguyén li¢u co thé van khéc so vdi tinh toan, tuy nhién, do viéc ap dung
thuat toan cho mot 1an can & trén nén sai s6 da duoc giam, mat khac, do trinh tu cin tir nguyén liéu co ti
trong khoi lugng tir nhd nhét dén 16n nhat din t6i sai s can cia nguyén liéu nho dugc bu vao khdi
luong nguyén li¢u co ti trong 16n, sai s6 cia mot mé can duoc giam dén muc tdi da theo thuat toan diéu
khién.

6. Luu do thuit toan diéu khién hé thong can dinh lwong
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Hinh 4: Luru d6 thudt todn diéu khién hé thong cdn dinh lrong



7. Giao dién diéu khién va giam sat ciia h¢ cin dinh lwong nha may

GIAQ DIEN DIEU KHIEN GIAM SAT
CONG DOAN CAN DINH LUONG
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Hinh 5: Man hinh giao dién SCADA diéu khién cong doan can dinh heong
8. Két luan

Hé¢ thong can dinh luong da dugc tich hop va xay dung thut toan diéu khién méi pht hop, dam bao
d6 chinh xac cao (0,5% ) va dap tmg duogc cac yéu cau chat luong cta qué trinh san xuét thirc dn chin

A

nuodi cua nha may.
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