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PHAN A: TOM TAT CAC KET QUA NOI BAT CUA PE TAI

1. Tién do:

Pung tién do O
RUt ngén thoi gian nghién cau 0 Téng sb thoi gian rit ngén ... thang
Kéo dai thoi gian nghién cau B4 Tong sb thang kéo dai: 6 thang

2. Thuc hién cac muc tiéu nghién ciu dé ra:

Thuc hién day du cac muc tiéu dé ra X
Chi thuc hién duoc mot sé muc tiéu dé ra O

Nhirng muc tiéu khong thuc hién duogc (ghi rd)

3. C4c san pham tao ra so véi duw Kién:

Tao ra day du cac san pham di dy Kién trong dé &

cuong
Chi tao ra duoc mot s6 san pham O

Nhitng san pham chua thyc hién dugc (ghi rd)

4. Kinh phi:
Tong kinh phi thuc hién dé tai: 30 triéu dong.
Trang thiét bi da dugc dau tu tir nguon kinh phi cua dé tai
- Hé théng cam bién nhiét d6 va do am phuc vu cho vié¢c thir nghiém hoat dong
ctia hé théng diéu khién quat hut — thoi khi va déng/ma 16 dot nhiét bang dién
tré.
- DPong co DC diéu khién gian phoi va mach diéu khién dong luc kem theo.



- Man hinh LCD TFT 7 inch hién thi thong s6 hoat dong va diéu khién hoat

dong cua budng phoi say cing mach diéu khién kém theo.
5. C4c y kién dé xuat (néu co)
Vé tai chinh



PHAN B: NOI DUNG BAO CAO KET QUA PE TAI NCKH CAP TRUONG
1. Pit van dé

1.1. Ly do chon dé tai

Hién nay, viéc phoi sdy cac san phiam kho ca néi chung va khé cé sic ran noi

riéng dugc thuc hién béng hai hinh thirc chu yéu:

- Phoi ning ty nhién: thoi gian phoi kéo dai (d6i v6i ca sic ran khi ning t6t
phai phoi t6i 4 ngay méi kho); tén nhan céng dao ca bang tay; ton nhan
cong mang ca vao/ra khi phoi; ca dat cac yéu cdu vé cam quan: thit c4 dai,
ngot, khd c& c6 mau sic ty nhién. Tuy nhién, gin nhu tit ca cac mau déu
nhiém cac dong vi sinh phd bién nhu E-Coli, Coliform, Salmonela,... Thoi
diém ban dém, néu khong bao quan lanh thi ca s& mat hau hét cac chét dinh
dudng thiét yéu.

- Say bang cac 16 sdy vi ngang: thoi gian sy rit ngan (dudi 24 gid); san
lugng séy vugt trdi; giam ti€u tdn nhan cong; han ché van dé nhiém vi sinh.
Tuy nhién, vé cam quan thi san pham kho c4 khong dat: thit ca xo cling, ¢
bi twvom md, mau sic khd cd khong tu nhién,...Bén canh d6, cac dinh
dudng thiét yéu trong ca ciing mat di nhiéu.

Viéc nghién ctru cong nghé phoi sdy ing dung ning luong mit troi trong nudc

da co cac dé tai sau:

1. “Nghién ctu thiét ké va ché tao may sy ca bién dung nang luong mat troi”

(ma sb dé tai: B-2014-11-35. Cha nhiém dé tai: ThS Tran Nhu Khanh. Thoi

gian  thuc  hién:  1/2014-12/2015). (tham  khao theo link:

http://thuvien.mard.gov.vn/san-pham/thong-bao-de-tai-moi/nghien-cuu-thiet-

ke-va-che-tao-may-say-ca-bien-dung-nang-luong-mat-troi-ma-so-de-ta-i-
b2014-11-35--1682/)

2. May say ndng san, thuc pham bang nang lwong mat troi do Trung tam tiét

kiém niang luong thanh phé H6 Chi Minh ché tao, tng dung cho siy cé daa
(Can Gio), sdy nhin (Vinh Long), siy trd (An Giang) (tham khao theo link:
http://ecc-hcm.gov.vn/index.php/vi/news/Tin-Tuc/MAY-SAY-NONG-SAN-
THUC-PHAM-BANG-NANG-LUONG-MAT-TROI-374/)

Déi véi san pham khd cé sic ran, chua co dé tai nghién cu ung dung ning

lwgng mat troi vao phoi sy nao duoc trién khai thuc hién trong nudc. Cac co


http://thuvien.mard.gov.vn/san-pham/thong-bao-de-tai-moi/nghien-cuu-thiet-ke-va-che-tao-may-say-ca-bien-dung-nang-luong-mat-troi-ma-so-de-ta-i-b2014-11-35--1682/
http://thuvien.mard.gov.vn/san-pham/thong-bao-de-tai-moi/nghien-cuu-thiet-ke-va-che-tao-may-say-ca-bien-dung-nang-luong-mat-troi-ma-so-de-ta-i-b2014-11-35--1682/
http://thuvien.mard.gov.vn/san-pham/thong-bao-de-tai-moi/nghien-cuu-thiet-ke-va-che-tao-may-say-ca-bien-dung-nang-luong-mat-troi-ma-so-de-ta-i-b2014-11-35--1682/
http://ecc-hcm.gov.vn/index.php/vi/news/Tin-Tuc/MAY-SAY-NONG-SAN-THUC-PHAM-BANG-NANG-LUONG-MAT-TROI-374/
http://ecc-hcm.gov.vn/index.php/vi/news/Tin-Tuc/MAY-SAY-NONG-SAN-THUC-PHAM-BANG-NANG-LUONG-MAT-TROI-374/

1.2.

1.3.

s& ché bién kho ca sic ran tai dong bang séng Ctru Long hién nay chi méi ¢ng

dung cac 10 sdy tha cdng, 10 sdy cong nghiép hoic phoi ning thi cong.

S4y ca ¢ nudc ngoai hién nay ¢ hai mic nghién ctu va tng dung trai ngugc

nhau hoan toan. O cac quéc gia dang phat trién, van cha yéu 1a phoi ning, cho

chét lwgng thap, thoi gian kéo dai, rat d& nhiém vi sinh,... cha yéu tiéu thu noi
dia vai thi truong dé tinh.

Nguoc lai, & cac qudc gia phat trién, cac dé tai nghién ciru tng dung vé siy ca

da duoc thuc hién tur 1au. Pay 1a hoat dong thuong mai cua cac cong ty chuyén

nghiép. T4t ca céc cong trinh tng dung déu thuc hién & dang ta siy, ham sy,
budng sdy,... céng nghiép, duoc tu dong hda hoan toan.

Nhu cau tan dung téi da cac loi thé cua hai hinh thirc phoi siy ca sic dam bao

san pham khd cé sic dua ra thi trudng dap wng nhu cau cua khach hang Ia rat

can thiét. Bé tai duoc dat hang béi nhu cau chuyén giao tién bo khoa hoc cong
nghé vao san xuat néng nghiép trén dia ban Thanh phé H6 Chi Minh cua So

Khoa hoc va Céng nghé Thanh phé H6 Chi Minh.

Gia thiét nghién ciru

- Thuc hién viéc dao ca tr dong bang giai phap cho gian phoi sdy quay lién
tuc voi toc do tuy thudc vao nhiét do va do am bén trong buff)ng phoi sﬁiy.
Nhiét d6 va do 4m cang cao thi téc d6 quay cia gian phoi cang cao.

- Vi phoi c4 dam bao thao tac thao lap dé dang, dam bao cam quan bé mit ca
(khong dé lai vét trén bé mit ca, khong lam san pham cé bi dat giy, ...)

- Tac nhan siy (ludng khong khi) dugc luu chuyén lién tuc va déu khap
khong gian budng phoi sdy nham ting d6 dong déu va dam bao cam quan
ctia san pham phoi say.

- Lo d6t nhiét ty dong cap nhiét khi nhiét do bén trong budng phoi siy xudng
dudi nhiét do ngudng cai dat. Giam thiéu tdi da tiéu ton dién nang cho viéc
van hanh 10 d6t nhiét nhim giam chi phi van hanh cua hé¢ théng.

- Hé thé)ng phun suong van hanh & hai giai doan yéu cau: kéo giam nhiét do
trong budng phoi sdy budi trira va khong 1am san pham kho ca tiép tuc mat
nudce trong giai doan khtr vi sinh (giai doan sau cung cua quy trinh).

Muc tiéu nghién ciru:

Xay dyng md hinh thiét ké phan cing va quy trinh phoi say c4 sic ran sir dung

nang luong mit troi két hop luu chuyén khong khi tu nhién dam bao cam quan
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vé san pham va loai trir cac tac nhan nhidm vi sinh d6i v6i san phdm dé dua

vao tmg dung cho Hop tac xi Tuong Lai, 4p Cay Trém, x3 Phudc Hiép, huyén

Cu Chi, thanh phd H6 Chi Minh.

- Xay dyng mé hinh thiét ké phan cing bao gém thiét ké budng phoi, gian
phoi dong, hé théng dong luc, hé théng cép nhiét béng dién trd, hé théng
phun swong dam bao cam quan va mach diéu khién trung tAm cua toan bd
hé thong.

- Xay dung quy trinh phoi sy ca sic ran st dung ning luong mat troi dudi
dang hiéu tng nha kinh nhim dén muc tiéu dam bao cam quan vé san pham
va loai trir cdc tac nhan nhiém vi sinh phd bién nhu E-Coli, Coliform,

Salmonela.

2. Tong quan dé tai

2.1.

2.2,

Ngoai nudc

S4y c4 & nudc ngoai hién nay c6 hai mirc nghién ctru va tmg dung trai nguoc
nhau hoan toan. O cac qubc gia dang phat trién, van chii yéu 1a phoi nang, cho
chat luong thap, thoi gian phoi kéo dai, rat d& nhiém vi sinh,... chu yéu tiéu thu
ndi dia véi thi truong dé tinh.

Nguoc lai, & cic qudc gia phat trién, cac dé tai nghién ctru ing dung vé siy ca
da dugc thyc hién tr lau. Pay 1a hoat dong thuong mai cua cic cong ty chuyén
nghiép. Tat ca cac cong trinh tmg dung déu thuc hién ¢ dang ti sdy, him siy,
budng sdy,... cong nghiép, dugc tr dong hoa hoan toan.

Trong nudc
Da c6 mot so6 dé tai nghién ctru khoa hoc va san pham cu thé Uing dung nang

lugng mit troi phoi sdy néng san, hai san:

1. “Nghién ctru thiét ké va ché tao may siy ca bién dung ning luong mat troi”
(mi sb dé tai: B-2014-11-35. Cha nhiém dé tai: ThS Trin Nhu Khanh. Thoi
gian thuc hién: 1/2014-12/2015). (tham  khao theo link:

http://thuvien.mard.gov.vn/san-pham/thong-bao-de-tai-moi/nghien-cuu-thiet-

ke-va-che-tao-may-say-ca-bien-dung-nang-luong-mat-troi-ma-so-de-ta-i-
b2014-11-35--1682/)

2. May say nong san, thuc pham bang ning lwong mat troi do Trung tam tiét
kiém ning luong thanh phd Ho Chi Minh ché tao, ing dung cho siy céa dira

(Can Gio), sdy nhan (Vinh Long), sdy trd (An Giang) (tham khao theo link:
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http://thuvien.mard.gov.vn/san-pham/thong-bao-de-tai-moi/nghien-cuu-thiet-ke-va-che-tao-may-say-ca-bien-dung-nang-luong-mat-troi-ma-so-de-ta-i-b2014-11-35--1682/
http://thuvien.mard.gov.vn/san-pham/thong-bao-de-tai-moi/nghien-cuu-thiet-ke-va-che-tao-may-say-ca-bien-dung-nang-luong-mat-troi-ma-so-de-ta-i-b2014-11-35--1682/
http://thuvien.mard.gov.vn/san-pham/thong-bao-de-tai-moi/nghien-cuu-thiet-ke-va-che-tao-may-say-ca-bien-dung-nang-luong-mat-troi-ma-so-de-ta-i-b2014-11-35--1682/

http://ecc-hcm.gov.vn/index.php/vi/news/Tin-Tuc/MAY-SAY-NONG-SAN-
THUC-PHAM-BANG-NANG-LUONG-MAT-TROI-374/)

Pbi voi san pham ca sic ran, chua ¢ dé tai nghién ctru tng dung ning luong
mat tro1 vao phoi séy nao duoc trién khai thuc hién. Céc co s& ché bién khé ca
sic ran tai dong bang song Ciru Long hién nay chi méi img dung céc 10 say thu
cong, 10 sdy cong nghiép hodc phoi ning thii cong.

- Phoi nang: thoi gian kéo dai, dinh dudng cua cé bj that thoat trong thoi diém
ban dém, phu thudc vao thoi tiét that thuong, ton nhan coéng, d& bi nhidm vi
sinh,..

- Cac 10 sdy, may sdy, budng sdy thu cong sir dung nhién liéu trau, cui, than

da,...: 6 nhiém moi truong; tiéu ton ning luong; chat luong ca khong dong deéu;

- Céc 10 sdy, may sdy, budng sy cong nghiép str dung dién: tinh tu dong hoa
kha cao, giam thiéu chi phi ning luong, chit luong ca duoc nang 1én, cong suit
sdy ca kha Io,...

Tuy nhién ddi véi ca sic ran, néu siy hoan toan bang giai phap 10 sy thi rat dé
bi tuom md, thit c4 xo cung do méat nude nhanh,...Theo kinh nghiém cua cac
don vi san xuat kinh doanh khé c4 sic ran thi giai phap phoi ning ca ban ngay,
séy c4 ban dém sé& cho chat lugng ca vuot troi.

Mot s6 hinh anh vé cac hé thong phoi sdy ting dung ning lugng mit troi da

dugc nghién ctru va dua vao str dung trong va ngoai nudc:

Hinh 1. Budng phoi c4 trong nha kinh cé thé két hop siy


http://ecc-hcm.gov.vn/index.php/vi/news/Tin-Tuc/MAY-SAY-NONG-SAN-THUC-PHAM-BANG-NANG-LUONG-MAT-TROI-374/
http://ecc-hcm.gov.vn/index.php/vi/news/Tin-Tuc/MAY-SAY-NONG-SAN-THUC-PHAM-BANG-NANG-LUONG-MAT-TROI-374/

Hinh 2. Nha phoi say ndng san wng dung ning lwong mit troi

Cong nghé sdy xuyén khay dao chiéu gié duoc cung cap nhiét bang éng thu
nang lugng mat troi va cé hd tro boi dién tro (dién tro sé duoc kich hoat néu
nhiét d6 trong budng sdy thap hon nhiét d6 yéu cau, giup day nhanh qué

trinh sdy va giam tac dong cua hién twong thoi tiét dén hiéu qua say).

Buoong sav N N
| |
Bo g I ? Khav
ol rg
Quat
J001

©

Hinh 3. So d6 nguyén ly siy xuyén khay

Thiét bi sdy xuyén khay SCD-100, cdng suat 100kg/mé do truong Pai hoc
Nong 1am Tp.HCM ché tao. Thiét bi siy xuyén khay c6 cac khay siy duoc
dat vao cac gia cd dinh bén trong budng sy. Sau do6, dong kin budng say va
dua ludng khong khi siy vao dé né tiép xdc véi san pham say. Dong khéng

khi sdy dugc bé tri dé né di vuéng goc voi mat phang cua cac khay siy. Sau
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mot thoi gian sdy, d6 am cua san pham duoc giam dén do am yéu cau thi

ding hoat déng, mao cira budng va lay tat ca cac khay voi san pham say ra

ngoai.

Hinh 5. M4y siy c4 dang phoi c4 dung ning lwong mit troi



Hinh 6. Budng sy ng dung ning lwong mit troi ding sy nong san

Quy trinh ché bién khd ca sic ran hién tai cua Hop tac x& (HTX) Twong

Lai dugc thé hién & Hinh 7 bén dudi.

C4 duoc danh bat tir ao nudi cua
HTX

Xt ly — so ché ca
I 1
Lam rao nuéc
i ,_N‘
Ngam ca vao nudc muoi bdo hoa
tir 8 dén 10 gio
¥ _
V6t ca ra khoi nude mudi, xa
nude sach 2 1an

1 §
Kep cé 1én vi phoi

Say két hop plf(')i st dung nang
lugng mat troi tu nhién (dao ca
bang tay)

I
Pong go6i chan khong ca da photi
kho

L ! :
Bao quan lanh san pham

Hinh 7. Quy trinh ché bién kho c4 sic ran hién tai cia HTX Twong Lai
9



Hinh 8. Budng phoi ca hién tai cia HTX Twong Lai, bao gom 1 gian

phoi, dao ca thii cong, ngiin rudi bang lwéi va théng gié bang quat ban.

Hinh 9. Cén canh dan phoi ca hién hiru cia HTX Twong Lai

Ca sic ran hoic ca 16c tir cac ao nudi cua HTX va caa ba con néng dan xung
quanh vao thoi vu mdi ao nudi 4000 m? cho san lwong tim 10 tin cé

tuoi/ndm (tong san luong ca sic ran va ca l6c caa HTX Tuong Lai trong
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nam 2015 1a 300 tan ca tuoi trén tdng dién tich ao nudi 40.000m?, trong do

tam 100 tan cé sac ran va xap xi 200 tan cé 16c).

HTX d3 dem méu dé sdy tai co s¢ sy cé loc tai Binh Chanh (may siy vi
ngang), va say thir nghiém bang may say bom nhiét & Truong Pai Hoc Nong
Lam Tp H6 Chi Minh nhung khong dat yéu cau vé d6 dai, d6 ngot thit va
chét lwong vi sinh, vé mau séc thi thit ca c6 mau do, thit cang va khdng con
d6 ngot, gia ban giam nhiéu so vai ca cia HTX phoi niang tu nhién. Tuy
nhién, hién tai ca c4 sy cua HTX ciing nhu c4 ngoai thi trudng khong dam
bao vé an toan vé sinh thuc pham: vé vi sinh vat déu vuot ngudng cho phép
(mau to HTX dugc gui toi Trung tdm dich vu phan tich thi nghiém Thanh
phd H6 Chi Minh (CASE) - s6 02 Nguyén Vin Thi, Phuong Pa Kao, Quan
1 va Vién Pasteur Thanh phé H6 Chi Minh — sé 135 Nam Ky Khoi Nghia,
Quan 3).

Qua nghién ctu vé nhu cau, vé mot s6 may siy ca sir dung nang luong mat
troi va thuc trang tai HTX Twong Lai, nhan thdy cac may siy hién chua dap
g yéu cau vé chat luong cam quan ciing nhu vi sinh. Nhitng loai may sy
ca nay trong nghién ctru chua c6 hodc c¢6 nhung khong day du mot sb yéu td

nhu sau :

V& ning luong: cac may chua tan dung dugc hiéu qua cua ning lugng mat

troi thong qua hiéu ing nha kinh.

- Vé méi trudng: Mot s6 may say gay on; co sir dung chat dot, khi dét vao

ban dém, gay 6 nhiém moi trudng.

- V& ky thuat say: da s6 may say & nhiét do thap; chua c6 diéu chinh nhiét
do, diéu chinh téc do dong khong khi say, diéu chinh téc do chuyén dong
cua gian siy dé ca duoc sy déu khong 1am hu hai san pham say, khong
lam mat mau, khéng mat mui, khéng mat di thanh phan thiét yéu nhu cac

vitamin va khoang chat.

- Chua tiét kiém khong gian; chua giam chi phi xay dung nha xuong va

nhéan cong.
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- Mbt s6 may sdy phu thudc vao thoi tiét va nguyén liéu chat dét, khi dét,...

3. Pdi twong va phwong phap nghién citu

3.1. P6i twong nghién ciru

3.2

C4 sic ran sau so ché duoc dua vao cac vi phoi gin trén gian phoi quay lién
tuc véi tée do quay phu thudc vao nhiét ¢, do am trong budng phoi say.

Téc do ludng tac nhan say (ludng khdng khi sdy) duoc diéu chinh luu chuyén
déu khip budng phoi siy va thay ddi theo nhiét do va d6 4m bén trong budng
phoi say.

Cac thong sb nhidm vi sinh phai duoc xir ly va kiém nghiém sau phoi sdy.

Phwong phap nghién ciru

Théng ké, phan tich cac cong trinh nghién ciru cung linh vuc trong va ngoai
nudc.

Khao sat, xay dung phuong an thiét ké phii hop vai yéu cau cua co so.

Thir nghiém, md phong hoat dong cua hé thong trén may tinh va md hinh.

Thuc nghiém, thu thap thdng sb va danh gia théng sé.

4. Két qua nghién ciru

4.1. Thiét ké budng phoi say

Thiét ké budng say theo cac yéu cau sau:

Gian sdy chuyén dong quay quanh truc cb dinh;

C6 cac bd phan dé diéu chinh tr dong toc d6 quay cua gian siy va toc do
dong khong khi theo nhiét d6 do dugc bén trong budng siy;

Diéu chinh ty dong do Am theo thong sé cam bién d6 am do dugc bén
trong budng say;

C6 thé sir dung dong khong khi say hdi luu.

Nén budng phoi say duoc trang xi ming tron sikadur mau téi hoic lat gach
men mau t6i dé tang cuong hiéu tmg nha kinh, ciing nhu dé dang vé sinh.
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NEn lat gach men 400x400

Hinh 10. Nén gach men mau téi dé ting cwong hiéu wng nha kinh
Khung cta budng phoi sdy ché tao tir thép ma kém, két cau chiu lec dam
bao bén viing trong thoi gian dai.

e Khung st 75x75

Hinh 11. Khung thép ma kém két cau chiju luc

Khung quay cua gian phoi say duoc thiét ké nhim ti muyc tiéu tang san
luong ca phoi sdy 1én gip 3 lan so vé&i phoi nang thong thuong. Khung
quay nay dam bao két cau bén vitng véi 6 canh am c6 chét chan ¢ dau canh
dé gitr chat vi phoi trong qua trinh gian phoi quay.
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o

\ \— Kinh trdng 6-8mm

R Khung sit 75x75

Quat 400x400

$°“‘“‘ Vi phoi béng Iuéi inox
(18 o/vi)

— Kinh tring 6-8mm

[ Khung s3t 75x75

Vi phof béng fudi inox
(18 Gjvix 24 vi)

Hinh 13. Budng phoi siy déng kin cira
Quat thoi khi duoc dit dudi thap dau budng phoi sdy, quat hat khi dwoc dat
trén cao cudi budng phoi sdy. Cach bé tri nhu vay dam bao ludong khéng
khi say duoc luu chuyén déu khiap budng phoi sdy, gilp cho san pham phoi
sdy tang do dong déu.
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Ty

= Clfa mé hai bén

A d thao tac thao ldp vi

Quat 400x400 ‘(K

\_}./ ‘
Hinh 14. Cira budng phoi say dwgc mé phia truéce

Céc ctra budng phoi sdy dugc thiét ké md ra phia trude dé dua cac vi phoi

¢4 vao cac canh am. Thao tac nay duoc thyuc hién dé dang boi duy nhét mot

nhan cong van hanh.

Qua trinh sdy tng dung ning luong mit trdi dudi dang hiéu Gng nha kinh

bén trong budng phoi siy duge mé ta nhu sau:

Ning luong buc xa cta anh sang mat troi khi chiéu xuyén qua kinh, di dén

mot vat mau den (cé sac r::in), do tinh phan xa dnh sang kém cua mau tdi,

nén khong phan chiéu nguoc lai dugc, vat mau den bién thanh mét loai nhu

cai “bay nhiét”. Ning luong mit trdi do bi hdp thu buc xa nén chuyén

thanh nhiét niang va 1am cho nhiét cta ca sic ting 1én va bdc hoi ra xung

quanh, khong khi ciing duoc nong 1én va qua trinh sdy duoc thyuc hién.

Pé dat san lugng 100kg kho c4/ mé phoi nhu yéu cu cla co sé san xuat,

hé thdng duoc bd tri 03 budng phoi siy lién hoan trén mot dién tich 20m?

nhu thiét ké bén dudi
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GHI CHU:

1, Motor

2, Quak thik & B) cép nhit

3, Tay quay (khi khdng duing motor)

4. Bubng sy (nén an i mang léng Skadur)
5. Hanh fang kin (khung st 3p kinh cuing e

Hinh 15. Budng phoi — gian phoi lién két ning suat 100kg ca kho/mé
Mobi budng phoi sdy c6 bd phan cip nhiét (10 dot dién trd) dé cung cap
nhiét cho budng phoi sy vao thoi diém ban dém hodc khong c6 ning. Dé
tiét kiém dién ning, cac 16 d6t nhiét nay dugce gin 6ng hoi luu ludng khong
khi néng trong budng vé bo phan cip nhiét.

Pé chéng cac loai con trung xam nhap (nhat 14 rudi) trong thoi gian dwa cac
vi ¢4 vao budng phoi sdy, can hé thong hanh lang kin phia trudc cac budng
phoi say. Khi dua cic vi c4 vao bén trong hanh lang, can dong kin ctra hanh
lang lai trude khi dua vi vao trong budng phoi sdy.

Vé nguyén 1y hoat dong ctia budng phoi sdy:

Anh sang mit troi chiéu xudng xuyén qua “Mit kinh hay tdm trong sudt”
gap vat mau den 1a “cé sac ran” duogc Xép trén cac dan phoi séy dat trong hé
théng quay va dit bén trong “Budng thu ning luong” 1a mot dang biy
nhiét, khién cho ca va ca gian quay néng 1én. Ca noéng 1én sé& béc hoi nudc,
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ca cac khay va khung gian nong lam cho khong khi trong budng ciing ndng

1én. Nho ¢ quat thoi hodc hut ma khong khi néng c6 am thoét ra tir ca

dugc huat theo ra ngoai. Cac cam bién nhiét d6 va d6 4m dit bén trong
buéng phoi séy mot mit hién thi cac thong s6, mat khac s& quyét dinh tu
dong diéu chinh toc do quay cta gian phoi sdy, toc do ctia dong tac nhan
sdy, hé thong phun suong sao cho dam bao cam quan cau tric cua cA.
Trong truong hop khong co ning hodc ban dém, hé thong cam bién nhiét
d6 s& tu dong dua hé théng sdy nhiét bang dién tré véi ngudn cung cap cua
ludi dién hién c6 vao hoat dong.
Tir mot sb thiét bi siy bang ning lugng mit troi theo kiéu nhu trén, nhiét
d6 trong budng sy khi c6 nang t6t s& 1én dén khoang 50°C — 60°C.

4.2. Thiét ké vi phoi
Thiét ké vi phoi phai dap Gmg cac yéu cau sau:

- D@ dang thao tac khi dwa c4 vao vi va dua vi vao gian phoi.

- C6 thé thao roi vi phoi ra bén ngoai dé vé sinh.

- Chong 1i sét (do ca sic so ché d3 ngdm nudc mudi trong 10 gio lién
tuc).

- Vi kep chit ca khong cho ca xé dich trong qua trinh gian phoi quay
nhung dong thoi khong dé lai vét han trén bé mat c4 1am mat cam quan
san pham.

- Phai tdn dung duoc anh sdng mat troi chiéu truc tiép trén san phém ca
phoi.

pé dap Umg cac yéu cdu nhu trén, vi phoi ¢4 duogc thiét ké bﬁng vat liéu
inox 304 chdng ri sét. Cac vi phoi phai duoc ché tao tir cac ludi inox kich
thude 16 20mmx20mm va kich thude vi la 450mmx450mm. Mdi vi nhu
vay co thé kep duoc toi da 12 con c4 sic.

Dé ca khong bi xé dich khi gian phoi quay trong khi ca kho dan, bén goc
cua vi phoi dugc thiét ké c6 04 chdt chan 10 xo. Khi ca kho dan, cac 10 xo

nay s€ ép vi chan xuong vi phoi, gitr cho ca khong bi xé dich.
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Tam inox 16 day 1mm —

Dap sau 15mm

1561m,

95mm Vi SAY CA

95mm
o g
Hinh 16. Vi phoi ca thiét ké theo y twéng chia 6
Ban dau, ¥ tuong thiét ké ctia nhom tac gia 1a thuc hién chia 6 vi phoi, mbi
0 dat 01 ca sac. Tuy nhién, kich c& cua san phém c4 tai co s& san xuit
khong dong déu, dé co thé ting ning suit ctia hé théng lén thi giai phap vi

ludi nhu trinh bay & trén da duoc chon.

Hinh 17. Vi phei ca kich thwéc 450x450mm dung lwéi inox
4.3. Thiét ké hé thong diéu khién tw dong

a. So do khdi:
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Sensor TFT LCD Real Time

MCU
SSR Relay Driver Motor Driver Fan
Thermistor  Pulverizer Motor Fan

Hinh 18. So db khdi ciia hé thong diéu khién tw dong

Chirc nang va nguyén ly hoat dong:

Khdi Sensor bao g6m cac cam bién ¢ chirc nang chuyén ddi nhiét do va do
am tir bén trong budng phoi siy sang gia tri s6 va gtri dén MCU.

Khdi Real time cung cip gi tri thoi gian thyc cho MCU trong qua trinh xtr
1y cac cong doan say, khtr vi sinh,. ..

LCD loai TFT c6 tich hop cam tng dién trd. Ngoai chirc ning hién thi cac
thong tin hoat dong cua hé thong, LCD nay con 14 noi dé ngudi diéu khién
tuong tac voi MCU (thay dbi toc d6 dong co, thay d6i thoi gian sdy,....) qua
cam ng dién trd.

Driver motor 1a module trung gian giup MCU diéu khién tdc d6 quay cia hé
thdng sdy qua motor. Motor sir dung loai 24VDC / 350W c¢6 tich hop bo
giam tdc.

Driver Fan 1a module trung gian gitip MCU diéu khién tdc d6 quat thdi khi,
quat hat dé diéu khién ludng luu chuyén khong khi trong budng phoi siy.
SSR Relay 14 loai relay ban dan gitp MCU diéu khién hé thong phun swong
tao 4m va hé thong nhiét dién trd dé tang nhiét do trong budng phoi say.
Khéi MCU 1a vi diéu khién trung tim diéu khién moi hoat dong cua hé

thng. Chiing t6i lya chon loai Atmega 2560 hodc Atmega 328 v6i uu diém:
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d6 6n dinh cao, hd trg nhiéu chuin giao tiép, d& dang trong 1ap trinh va cai
dit, co thiét ké nho gon tich hop trong module Arduino,...

- O hoat dong thong thuong, MCU sé& doc dir liéu tir cam bién va IC thoi gian
thuc tir d6 diéu khién cic module khac theo céc thong s6 cai dat trudce tur
LCD. Moi hoat dong trong budng phoi sdy sé& hién thi trén LCD dé nguoi sir
dung giam sat, ngoai ra c6 thé hiéu chinh cac cai dit thong qua tim cam tng
trén LCD. O ché d6 nghi (giai doan 1dy c4 va dua ca vao), ngudi sir dung c6
thé diéu khién dong co chinh xoay thong qua mdt nit nhan don (hoic diéu
khién tir LCD).

. Giai thuat:

Giai thuat hoat dong cua hé thong duoc trinh bay nhu Hinh 19 bén dudi, trong

do:

- Giai doan khoi dong s& thuc hién khoi dong tat ca phan ctng lién quan
(LCD, Driver, Sensor, Realtime,...), sau do6 doc nhitng dir li¢u cai dat trudce
tor b nhd sau do6 di vao vong ldp thuc hién hé théng (tuy thudc vao cac
thong sb cai dat va quy trinh dang xt 1y).

- Khi nhan 1énh tir ngudi diéu khién qua LCD, MCU s& thyc hién xir Iy 1énh
v6i cac giao thirc duoc dinh trude (mdi 1énh 4 byte). Truyén thong giira
LCD va MCU la UART 8 bit toc d baud 9600. Céc 1énh xit 1y bao gdm:
chuyén d6i quy trinh, thay doi thong sb toc do, thoi gian, bat dau va két thic
qua trinh, thay d6i cai dit nhiét do, 4o am,.. ..

- Giai doan cap nhat thoi gian sé duoc thuc hién sau khi MCU doc thoi gian
tir IC thoi gian thuc tir 46 dua ra cac quyét dinh vé quy trinh 1am viéc (ng
vo1 thoi gian hién tai).

- Viéc diéu khién thiét bi (quat, dong co, phun suong,...) s& duoc thuc hién
khi co déy du cac thong s6 vé thoi gian, nhiét dg, do am, quy trinh,....

- Sau d6 bat dau vong lap méi.
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Hinh 19. Giai thuat diéu khién ciia hé thong diéu khién ty dong
4.4. Xay dung quy trinh phoi sy c4 sic

Quy trinh phoi siy c4 sic ran dugc miéu ta theo so dd & Hinh 21 bén dudi.
San phrflm ca sic khi duogc danh bt tir cac ao nudi s& duoc dua vao khu
vue so ché thuc hién viéc mo rudt, cét vay, ria sach va ngdm nudc mubi
trong 8 gio — 10 gio, rira sach lai, dé rdo nudc roi dua vao cic ti cap
déng, tap trung san lugng du cho tdi thiéu 01 budng phoi sy (tbi thiéu
120kg ca tuoi dd so ché/01 budng phoi siy).
MBJi vi phoi duoc bb tri téi da 10 con ca, c6 vi chan phia trén két hop véi
chét khoa cung cac 10 xo gin kém, dam bao ca khong bi x6 1éch trong qua
trinh phoi. Luu ¥ bd tri ca quay dau vao bén trong vi, ca ¢ kich thudc 16n
dugc bb tri giira vi, ca c6 kich thude nhod hon bd tri xung quanh dam bao

vi chan ép chat ca, khong lam ca bi x6 1éch khi dan phoi quay. Khi c& kho
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dan, cac 10 xo ndy s& day vi chin xudng tuong tmg dé gitt cho ca kho
khong bi 16ch, tao ra vét trén bé mat c4, 1am mat cam quan cta san pham.
Cac vi phoi sdy nay duoc dwa vao khu hanh lang phia truéc budng phoi
sdy r0i dong cira hanh lang lai, chdng rudi va cac loai con trang khac Xam
nhap vao bén trong budng phoi sy khi thuc hién thao tac lap vi phoi 1én
gian phoi sy.

Mdi budng phoi sdy c6 48 vi phoi (véi kich thudc vi 400x450), duge bd
tri thanh 6 canh dbi xtmg nhau. Néu san lugng san pham khong du cho 1
budng phoi sy, can cht y b tri sao cho céc vi nam d6i ximg nhau nham
dam bao d6i trong khong 1am 1éch truc quay ciing nhu tdn dung tét hon
nang lugng mat troi.

Cong nhan s& diéu khién truc quay (bdng mdt cong tic dit trén bang diéu
khién) quay dua cac canh am (cac ngam giit vi phoi) vé phia ctra. Lic d6
dua cac vi phoi vao theo hang doc. Xong mot hang (gom 8 vi), lai tiép tuc
diéu khién truc quay dé dua hang tiép theo vao (tai vi tri ctra cia budng
phoi say).

Khi tat ca cac vi phoi dugc dua vao budng phoi, dong cira budng phoi lai
va nhan cong tic RESTART, hé thdng sé& ty dong van hanh.

Qua trinh phoi thr nghiém qua nghién ctru da xac dinh duoc tong thoi
gian phoi sy mot mé 1a 30 gio: dua ca vao tir 9h00 ngay hom trude, ca
hoan thanh mé phoi vao Iuc 15h00 ngay hdm sau. Thoi gian gia nhiét diét
vi sinh 1a 15 phit: vao thoi diém 14h45 ngay hom sau s& bat dau thoi
diém chay qui trinh diét vi sinh. Trong thoi gian diét vi sinh, chuwong trinh
s& dua 10 d6t nhiét vao van hanh, két hop voi hiéu tmg nha kinh vao thoi
diém nang tot nhét trong ngay (14h00), s& dua nhiét do trong budng phoi
sdy 1én 70°C. Luc nay cac hé thong quat thoi-hat khi ngimg hoat dong, hé
thong phun swong lam viéc toi da cong suat nham dua do6 am lén 80% (dé
khong lam ca tiép tuc mat nude lam thit ca xo ctng).

Tbc d6 cua dong co kéo dan phoi, tdc do cua quat thdi va quat hut dugc

diéu khién mot cach hoan toan tu dong tuy thudc vao nhi¢t do va do am
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ma hé théng cam bién dit bén trong buéng phoi cam bién dugc. Nhiét do
cang cao thi tdc d6 quay cua dan phoi cang nhanh.

Trén ti diéu khién, nguoi diéu khién co6 thé thay d6i cac thong sd diéu
khién ban dau bang cac mili tén ting — giam, ciing nhu giam sat cac thong

s6 (nhiét do, d6 am, tdc d6 quay hién tai,...).

t “\ DAN SAY PONG CHO CA SA
/ TAI HUYEN CU CHI TP HO CHi M

Min flax Khir vi sinh

mnietaooc 27. 7 B128 o1 E130.0§1 RE32.7i1
podm% 57.0 Bi25 561 Elss.163 E¥85.511

wcaoxoay 0G0 ES 060 F1 B 190 1 Ri220 kW
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Tho-zgsan (phut)1388 Séyl!138ﬁii Khir vi sint \l! 031 ii
08:00:53

Hinh 20. Giao dién diéu khién va giam sat trén LCD

Céc thong sb diéu khién co thé thay doi dugc:

- Nhiét do t6i thiéu, nhiét d¢ t6i da, nhiét do khir vi sinh;

- Do am t6i thiéu, o 4m t6i da, ¢ am khir vi sinh;

- Tdc @6 xoay cua dan phoi toi thiéu, toi da va toc d6 xoay khir vi sinh;

- Téc d6 quat thoi — hiat khi toi thiéu, toi da va toc do quat khir vi sinh;

- Tong thoi gian phoi sdy va thoi gian khir vi sinh (tinh bang phut).

Khi troi khong c6 ning hodc ban dém, hé théng cam bién nhiét s& tu dong

dua 10 ddt nhiét béng dién tr¢ vao hoat dong véi yéu cu giflr nhiét do gﬁn

v6i mire nhiét do khi phoi ban ngay (38°C). Nghiém nhién, 10 d6t nhiét tu

dong tat/m& theo viéc cam bién thong s6 nhiét do bén trong buéng phoi

sdy.

Trong giai doan cudi ctia qui trinh phoi siy, can gia nhiét 1én cao (tAm

65°C dén 70°C), 10 ddt nhiét bang dién tré s& dugc ty dong cip dién dé
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hoat dong. Luc do dé tranh hién tuong méat nudc tiép tuc cua san phém
dan dén viéc san pham xo cung, hé thong phun swong s& duoc tu dong

diéu khién md dam bao do 4m bén trong budng phoi sdy dat & muic 80%.

C4 dugc danh bat tir a0 nuoi
l 7
Xir ly — so ché ca
i
Lam rao nu¢c
l 7
Ngam ca vao nudc muoi bdo hoa
tir 8 dén 10 gior
¥
V6t cé ra khoi nude mudi, xa
nude sach 2 lan
lr
Pua ca vao ti cap dong tich tu
khéi luong 16n
¥
Kep ca Ién vi phoi
l N
Dua cac vi phoi vao budng phoi
say budi sang (8h-9h)
: ! S
Thiét Iap céc thdng so tu dong
diéu khién cho budng phoi sy
trén giao dién LCD

I |
Cho hé thong van hanh
(Nhan nit RESTART)
¥

Hg thong ty dirng khi quy trinh
phoi say hoan thanh (15h-16h
ngay hém sau)

L4y san pham ra va dong géi chan
khong san pham ca da phoi kho

L} :
Bao quan lanh san pham

Hinh 21. Quy trinh phoi sy c4 sic ran sit dung budng phoi siy theo thiét
ké tai HTX Twong Lai

5. Ban luan
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Véi md hinh phoi sdy kho ca tng dung ning lwong mit troi, hién tai moi chi co
mo hinh ctia Truong Pai hoc Noéng Lam Tp. H6 Chi Minh trién khai cho viéc
phoi sdy ca dira tai huyén Can Gio. Tuy nhién mé hinh nay sir dung bay nhiét dé
gia nhiét dong tac nhan say (dong khéng khi sdy) trude khi dua vao budng siy ca
dira theo thiét ké 10 say vi ngang. M6 hinh thiét ké cta chung t6i st dung anh
sang mat troi tryc tiép dudi dang hiéu ung nha kinh, do vay nhiét d§ bén trong
budng phoi sy ban ngay dugc gia nhiét rat nhanh. Mo hinh thiét ké ciing co
diém khéc biét co ban vdi cac md hinh khac & dic diém dao ca tu dong hoan toan
thong qua giai phap diéu khién gian phoi quay véi téc dd quay phu thudc vao
nhiét do va d6 am bén trong budng phoi siy. Giai phap dao cé ty dong nay s&
ting d6 dong déu cua san pham sau phoi siy.

Mo hinh thiét ké hudng dén viée tan dung cac wu diém noi troi ciia phuong phap
phoi nang truc tiép (ddm bao cam quan va dinh dudng cia san pham kho ca),
ddng thoi khic ché cac nhuoc diém cia phuong phap phoi ning truc tiép (nhiém
vi sinh, san luong thap, thoi gian kéo dai, mat dinh dudng vao ban dém,...). Do
vy hé thong co tén goi chinh xac 1a thiét bi PHOI SAY — phoi ning ban ngay va
sdy ban dém.

Mo hinh thiét ké huéng dén muc tiéu than thién méi trudng (khong phat thai),
tiét kiém nang luong (st dung nang luong mat troi), dac bi¢t tan dung kinh
nghiém san xuét ctia ngudi ndng dan bang viéc cho phép tily nghi nhap céac thong
s6 tham chiéu (nhigt do, do am, thoi gian phoi séy,...) vao hé théng theo dac
trung thoi tiét ciia mua.

Vé ning suat, md hinh thiét ké ting ning suét 1én it nhat 3 1an nho vao thiét ké 3
mit phang phoi sdy ca bd tri trén mot truc quay cua gian phoi siy (6 canh am gin
voi truc quay cua gian phoi).

V& thoi gian phoi sdy, mé hinh thiét ké rat ngin thoi gian phoi sdy rat nhiéu so
v6i phoi nang thong thuong. Qua thir nghiém, tong thodi gian phoi sdy cta hé
thdng 1a 30 gio. Trong khi phoi nang thong thuong, thoi diém ning t6t phai mat 4
ngay phoi méi cho san pham dat yéu cau vé am do 30%.

Vé dam bao vé sinh an toan thuc phém, mo hinh thyc hi¢n qui trinh khir vi sinh &
cudi chu trinh phoi séy véi nhiét do 70°C dam bao diét triét dé cac dong vi sinh
phd bién nhu E-Coli, Coliform, Salmonela,.... Hoat dong cta hé thong hoan toan
tuw dong, khong co6 su can thi€p ctia con nguoi cling 1a mét nguyén nhan dam bao

yéu cau v¢ sinh an toan thuc phadm cua san pham.
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6. Két luan va kién nghi

MG hinh thiét ké d3 dap tmg cac muc tiéu ban dau cua dé tai:

- Thiét ké budng phoi, gian phoi, vi phoi, cac hé théng dong luc — diéu khién
cho hé thdng phoi sdy ca sic ran ning suit 100kg ca khé/mé phoi.

- Xay dung quy trinh phoi sdy ca sic ran tng dung ning luong mat troi dudi
dang hiéu tmg nha kinh ddam bao cam quan va vé sinh an toan thyc pham.

Nhirng déng goép méi ctia nghién ctru thé hién ¢ cac diém sau day:

Mo hinh d3 tan dung nhitng loi thé cua qua trinh phoi ning va khic ché cac

nhuoc diém cua qué trinh ndy mét cach tri¢t dé.

- MO hinh than thién méi truong, tiét kiém ning luong.

- M0 hinh cho phép tan dung kinh nghiém san xuat ctia nguoi néng dan trong
viéc van hanh hoat dong.

- M0 hinh d& dang chuyén ddi sang phoi sdy cho cac san pham khac bang viéc
thiét ké lai két cAu cua vi phoi va nghién ctru xay dung bo thong sd phoi siy
tuong rng.
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