KHOA HOC CONG NGHE

THIET KE VA CHE TAO GIAN PHO1 NONG, HAI SAN
THONG MINH

D3 Minh Cuomg’, Nguyén Dat?

TOM TAT

Tai mién Trung, trong khau lam khé cic dang nong, hai san, néng dan thudmg sir dung dang phoi ning tryc
tiép. Phuong phap nay don gian, chi phi phei sy thap, tuy nhién khong chi dong bai thei tiét thit thuong
nhu tréi mura, tréi t6i, dién tich chiém ché lon. Dé khac phuc mét s6 nhuoe diém nay, bai bao nay tnnh bay
két qua thiét ké va ché tao thir nghiém hé théng giin phoi thong minh diéu khién hai ché do
MANU/AUTO, tu dong thu gap cac khay phai khi gip troi mua hosc troi t6i nho cam bién 4m, cim bi€n
quang v bo diéu khién LOGO!. Két qua thir nghiém phoi véi 25 kg banh tring gao cho thay gian phai 1am
viéc 6n dinh va linh hoat, hé théng diéu khién lam viéc t8t, dién tich chiém ché giam tir 12,21 m® (khi cac
khay duoc trat ra dé phoi) xudng 3,10 m? (khi cac khay duge xép gap trén gia) dé thuan loi cho viéc luu kho
hoac di chuyén, gian phot di chuyén dé dang nhé cic banh xe, t6c d¢ gap/tra cac khay 1a 0,22 m/s, thoi
gian gap/trai hoan toan la 11s cho phép ngén ngira tac hai cia mua am that thuimg dén néng san, thai gian
dap img diéu khién 12 0,5s. Gian phai c6 thé umg dung dé phoi sdy mét 56 nong san quy mé hé gia dinh, chi
déng vai théi tiét, gop phan img dung co khi héa va tr dong vao san xuit nong nghiép, g@am nhe suc lao

dong con nguo va chu dong trong khau pboi say, nang cao chat lugng va gia tri nong, har san.
Tt khoa: Gidan phot thong minh, LOGO!, tu dong, phoi, néng sin,

1. BAT VAN BE

Hién nay & cac nuéc dang phat trién, mot hugng
16n néng hai san dugc phoi kho tree tiép duéi anh
sang mit tréi (phoi ndng). Phoi ndng néng, hai san la
phuong phap 1am khé truyén théng phé bién nhit
Véi phuong phap nay, nguyén Léu duoc trdi thanh
16p méng phoi dudi anh ning mat réi. Nhiét anh
sang mat troi sé dot nong nguyen lieu lam awdce
trong pguyén liéu boc hoi va dat dén d6 kho chn
thi€t Ban ngay san pham dwoc dao mét cich dinh
ky, ban dém dugc che phi nham dat duge d6 kho
déng déu dé rut ngdn théi gian siy va ngan ngua
mua dm.

Viét Nam c6 cuomg dé bire xa mat trgi (BXMT)
vao loai cao trén thé giéi, nguén ning lugng mat troi
(NLMT) c6 hau nhu quanh nam véi s6 gié nang dao
déng 1.600 - 2.600 gio/nam, dac biét ta khu vuc phia
Nam. Tinh trung binh toan quéc thi téng hrong buc
xa vao khoang 230 - 250 kcal/cm®/ngay ting dan tir
Béc vao Nam. Tiém nang NLMT t6t nhét & cac tinh
tir Thira Thién - Hué tré vao mién Nam [2]. Do vay,
viéc tan dung nguén nang luong mat tréi déi dao nay
dé phoi sdy nong, héi san sé rat hir ich.

' Trung Dai hoc Nong Lam, Dai hoc Hué
Truémg Cao ding Ky nghé Dung Quat. Quang Ngai
Email: dominhcuong @huaf.edu.vn

Tuy nhién, phuong phap nay cé nhuoc diém la
khong chi dong thoi tiét, dac biet dién bién thai tét
phurc tap trong nhimg nim gin day ohu mua ning
that thuomg, hién tuong mua d6t xuét...thoi gian
phoi dai nén can nhiéu nhan céng phuc vu.

Pé chii dong hon trong khau lam kho bing phai
ning, can thiét ké, ché tao gian phoi c6 thé chu doog
bao vé nong san trong diéu kién mua, trai téi qua he
théng tr dong diéu khién chuyén dong khay phoi
gap/trai dé hoat dong phoi dién ra lién tuc, ting hiéu
suat phoi siy, nang cao chal luong san phim, dac
biét giam nhan céng phoi sdy.

Nghién ciu nay duge thyc hién nhim thiét ké,
ché tao h¢ théng gian phoi néng san, chii dong khi
phoi va bao vé néng san pham.

2. VAT LIRU VA PHUDNG PHAP NGHEN CUU

2.1. Vat lign

Vat liéu thép hinh ma kém duge sir dung dé ché
tao khung gian va khay phoi sir dung lién két han
hoic 1dp ghép; mat khay phoi lam bing ludi thép
réng chéng gi: ranh dan huong khay phoi dung thép
L; mai che sir dung ni long trong. Chon hé théng
truyén déng xich véi duong kinh véng chia cia dia
xich chu dong 1a 105 mm. Cam bién mua Sens
Rain01-12V, cam bién anh sang quang trd CDS Relay
12V, 04 dong co dien DC 12V vai t6¢ d6 quay 1a 40
vong/phut: bo diéu khién LOGO! cua Siemens; b
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chuyén déi nguén AC/DC, cong tic hanh trinh, khai
déng tir, timer, aptomat 1 pha, bé chuyén déi dién ap
AC thanh DC, day dan...

Nguyén liéu phoi thir nghiém 13 25 kg (twong
duong voi 100 banh) banh trang gao (46 4m ban dau
70%), dang banh tron dudmg kinh 300 mm, bé day
khoang 2 mm; banh trang duor trai déu trén 07 khay
phoi, banh trang dugc phoi kho dén do dm 10%..

2.2. Phurong phép

Nghién ciru d4 sir dung phuong phap thiét ké,
ché tao va I4p aat, chay thir nghiem dé danh gié kha
nang lam viéc cta gian phoi. Két cau, kich thuéc va
cac théng sb ctia cac chi tiét va hé thong duoc tinh
toan lya chon dura trén céc cong thire va giai cic hAm
giai tich [1]. Sau khi ché tao, h¢ théng duoc st dung
dé€ phoi thir nghiém vén 25 kg banh tréng gao tuoi,
trong diéu kién thoi tiét that thuomg dé danh gid kha
nang van hanh cia gian phoi.

Chat lugng lam viéc ctia gian phoi duge danh gia
qua d¢ én dinh va linh hoat ctia hé théng nhu thoi
gian gap/tai khay thyc 1€ so véi thiét k& cac khay
phoi chuyén dong 6n dinh trén ranh trugt véi téc do
nhur thiét ké va gap xép gon gang, hé thong lam viec
ém va khong rung lic; gian phoi di chuyén dé dang;
déng co dong/ngét linh hoat dé khay siy dimg ding
tai cac vi tri xac dinh; kha nang lua chon ché dé diéu
khién (manual/auto) trén hop diéu khién; thoi gian
dap img diéu khién nhanh.

Kha nang lam viéc cua hé théng diéu khién dugc
thir nghiém khi tao troi t6i g1d dinh cho cam bién
quang; hodc tao 4m gia dinh cho cam bién dm dé
danh gia qua trinh hoat dong, tinh én dinh va linh
hoat cua gian phoi, thoi gian dap img va do chinh xac
ctia h¢ théng diéu khién.

3. KET QUA THIET KE CHE TAD HE THONS PHO

3.1, Cdu tao va nguyén ly hoat d¢ng ciia he
théng gian phoi

3.1.1. Ciu tao cia hé thong giin phoi

Phan tich dic tinh cia hé théng phoi siy tnrc
tiép str dyng nang leong mit trén, khai lugng vt phoi
sdy, lra chon co cdu dan dong xich cho cic khay
phoi. Sir dung céc loai vat liéu phé bién dé ché tao he
théng gian phoi diéu khién chi dong thu gap khay
phoi, so dé ciu tao gian phoi nhu hinh 1.

Hinh 1. So d¢ nguyén ly cdu tao ciia giin phoi

1. Mii che trong suot: 2. Khay phoi; 3. Khung
g14; 4. Banh xe khay 5. Rinh dén hudng; 6. Chot gat;
7. Can gat; 8 Pia xich bi dpng; 9. Xich kéo; 10. Cong
tdc hanh trinh; 11. Binh xe; 12. Pia xich chi dong;
13. Pong co dién; 14. Hop diéu khién va céc cam
bién.

3.1.2. Nguyén ly lim viéc
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Hinh 2. Khay phoi dang dich chuyén trén khung d&
phoi

He théng gian phoi str dung nguyén ly phoi ning
trire Gép, nong, hai san dugc dat trén cac khay pho,
khay phor duoc dat trén gia va c6 thé dich chuyén
trén cac ranh truot qua hé thong barh xe, cac khay
phoi duoc diéu khién chi dong hodc ban chit dong
sir dung hé théng cam bién quang, cam bién am, role
thén gian, cong tac hanh trinh va hé théng diéu khién
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dé c6 thé di chuyén gap xép hoic trai dudt linh hoat
va gon gang cic khay phoi méi khi khong hoat dong,
hodc troi mua dm, troi 6. Co thé diéu chinh théi
gian phoi siy qua role thoi gian.

Khi cin phoi sdy, dong co dién (13) sé din dong
b¢ truyén déng xich kéo cac khay phoi (2) trai dudi ra
gian phoi (3), co cdu chot gat (6) va can gat (7) cho
phép cac khay phot trai duéi linh hoat theo hinh bac
thang dé toan bo nong san tiép xtic véi birc xa mat tréi
(hinh 2).

Nguoe lai khi khong di anh sang (woi 16D, tréd
mua hoac do &m cao thi cim bién 4m hoac cim bién
quang dat trén ti dién sé& nhan tin hiéu, diéu klhléﬂ_
dong co dién (13) quay dira cac khay phot gap xép lai
nh¢r bo truyén xich va tac dong cia co céu chot gat
va can gal. Cac khay phoi duge xép vao trong khung
gian (3) va duoc che béi mai che (1), khay phot chf,im
cbng tic hanh trinh (10) ngat dién dong co. Hé thong
gian phoi cé thé gdp xép gon nhé cac co cau ban 1é
v di chuyén thuan tién nho banh xe (11) (hinh 3).
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Hinh 3a. Khay phoi dang dich chuyén thu gép trén khung; b. Gian phoi diror xép gon trén khung

3.2. Mot s8 két qua tinh toan dong lyc hoc he
théng

Nghién ciu hra chon hé théng dan dong la
truyén dong xich. Dé khay di chuyén trén ranh truot,
lyc kéo khay F, phai 16n hon luc ma sét gitra khay va
ranh trugt, F, 14 luc kéo tinh cho mét khay. So do huc
kéo va luc tac dong 1én khay phoi nhu hinh 4.
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Hinh 4. So 4 lyc tic dong len khay phoi
Fi> Frg(N).
(4]
MaF,.=Pxp @) (3L )
F,,, = 300x 0,2 =60 (N).

Trong dé: P: khéi lugng vat kéo (khay + vat say),
P=30kg=300N.

1: hé s6 ma sét, véi két cau di chuyén khay phoi
trén ranh truot qua con lin nén hé s6 p rat nho. Tuy
nhién, chon hé s6 ma sat y = 0,2 tuong img ma sit
truot gita thép voi thép [4], dé tinh dén tinh trang
kéo lé truot cia khay.

Taco:

P
P, =—+ (kW) @)
7

Trong d6: P,: Cong suidt can thiét trén truc
dong co (kW); P;: Cong suat tinh toan trén truc dia
xich chi dong (kW); 7: Hi¢u sudt truyén déng
xich, =095,

wa p < FXvxa
1000

12 60 (N), ldy béng luc F,,, dé tinh toan, v. van téc

xich ti 1a 0,22 m/s (twong (mg v6i duong kinh vong

chia dia xich chu déng 1a 105 mm, téc d6 dong co

(kW), F;: luc kéo cia xich téi
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dien chon 40 vg/ph), a s6 khay phoi cin dich dien DC: U= 12V, I= 1015A, P, - 60W, n=40

chuyén, a=3. vong/phat.
p= 60%0,22%3 = 41,64x107 (kW) = 42W) ' 3.3. Két qua thiét ké hé théng gian phoi thong
' 1000 minh
0 Gian phoi c6 thé phoi duge 100 banh trang ron
= P =ggs =MW (dudng kinh 300 mm). Chia trén 07 khay phoi, téng
’ dién tich phai trén 12 m2. Kich thuoe chinh hée théng va
Dé bio vé dong co khoi hién tuong qué tai va  kich thuoe khay nhu hinh 5.
tang tinh 8n dinh cua gian phoi, chon 04 dong co
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Hinh 5. Kich thuée chinh ciia khung va khay phoi
3.4. Cdu tao va nguyén ly hé théng diéu kbién
So d6 mach dién dong lyc va ciu tao hé thong diéu khién nhur hinh 6.

+12V

O

50 DO MACH DONG LYE

SO DO NGUVEN LY MaCH DIEU KAUEN

Hinh 6. So dé mach dién déng lyc va so d6 mach nguyén ly
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3.4.1. Gidi thich cdc ky higu trong he¢ théng diéu

khién

MCB: Ap t6 mit.

AC/DC: Bo chuyén déi xoay chiéu sang
mét chiéu,

RLL: Ro le diéu khién dong co chuyén
dong chiéu ra.

RL2: Ro le diéu khién dong co chuyén
dong chidu vao.

RL3: Ro le thoi gian.

STOP: Nut nhan dimg.

PBl: Nit nhdn déng co chuyén dong
chiéu ra.

PB2: Ndt nhin déng co chuyén dong
chiéu vao.

SW: Cong tic chuyén déi tu dong hoac
dung tay.

CB1: Cam bién anh sang.

CB2: Cam bién dé am.

HT1, HT2: Céng tic hanh trinh chiéu ra
va chiéu vao.

K1, K2: Khén dong tir.

b1, b2, b3, b4: Bong co dién.

Ap t6 mat 1 pha dién ap 220V dé cdp dién cho
mach, dong dién di qua ro le thoi gian  (6mer). St
dung ro le thoi gian dé cai dat thoi gian hoat dong cia
hé thong theo yéu cau. Dong dién 220V (AC) qua bién
ap chuyén thanh dong 12V (AC). Déng dien 12V (AC)
qua bd chinh luu tr¢ thanh déng dién 1 chiéu 12V
(DC) di qua ro le trung gian. Cac chan tiép diém ro le
trung gian mér chuyén dong dién dén mach diéu khién
dong co dién.

Hinh 7. Thiét bi th diéu khién (mit ngoai va
trong t0)

342 Neuyen Iy lim vige cua he thong e
khién

a) Ché' dp ding tay:

Pong 4p t6 mat MCB va CB, chuyén cong tic
SW sang ché d6 MANU.

+ Vi chuyén déng trai khay phoi trén khung
gidn: Nhén PBI, RLI co dien dong uép diém RLI
mach déng e, cuon day K1 ¢6 dien, khi d6 cac tiép
diém K1 déng tai, dong co D1, P2, B3 va P4 co dien
kéo khay phor chuyén dong chiéu ra, khi khay phi
tac dong vio cong tic hanh winh HT1, dong co mit
dién va khay phoi dimg chuyén dong.

+ Véi chuyén déng thu gap khay phoi trén
khung gia: Nhan PB2, RL2 co dién dong tiép diém
RL2 mach déng lue, cupn day K2 c6 dién, khi d6 cic
tiép diém K2 dong tai, dong co DCI, DC2, DC3 v
PC4 c6 dién kéo khay phor chuyén dong chiéu vao,
khi khay phoi tac dong vao cong tdc hanh trinh HT2,
dong co mét dién va khay phoi dimg chuyén dong.

b) Ché dp tu dong: Dong 4p t6 mat MCB va CB,
chuyén céng tic SW sang ché d6 AUTO

Khi gian phoi dang & vi tri dé phoi sdy, cac dong
co PC1, BC2, BC3 va PC4 c6 dién kéo khay phoi
chuyén dong chiéu vao néu:

+ Cam bién CB1 tac dong khi 4nh sang khong
dat.

+ Cam bién CB2 tac dong khi do dm cao.

+ Ro le RL3 tac dong theo ché do cai dat thai
gian.

¢) Ché do dimg:

Cic dong co dang hoat dong, nhan STOP, ro le
RLI hosc ro le RL2 mat dién, cac ti€p diém mach dong
luc mé va ngit dien dong co. Luu d6 thuat toan hé
théng diéu khién nhu hinh 8.
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DI1.02, DJ. D4 chay
Kliay chuyén ddng 13

[

D1, P2, DI, B4 diniz

DI, D2, D3, B4 chay
Khoy ehuyén dona vao

DL D7, D3, D4 dumg

a)
Hinh 8. Liru dé thuat toan h¢ théng diéu khién gian phoi: a), Ché ¢ MANUAL; b) Ché do AUTO

b)

3.5. Két qua ché tao va chay thir nghiém he
théng gidn phoi thong minh

Sau khi ché tao (hinh 9), gian phoi duoc thir
nghiém chay khéng véi ba ché d¢ diéu khién:
MANU, TIMER va AUTO. D& xem xét su én dinh va
linh hoat qua trinh gap/trai cac khay, vi tri dimg
chuyén déng ctia khay, thao tac va do chinh xac diéu
khién, téc d gap/dudi khay, thoi gian gap/trai khay;
thir nghiém kiém tra gap khay theo thai gian cai dat
(déi v6i ché @ dung TIMER; lam téi va tao am gia
dinh dé kiém tra d¢ 6n dinh va do nhay cta hé théng
éu khién (d6i vén ché do AUTO).

Két qua cho thay rang, gian phoi c6 thé gap/trai
rét linh hoat va gon, c4c khay phoi dich chuyén én
dinh va ém; dong co va b truyén déng xich hoat
dong on dinh; dién tich chiém ché giam tir 12,21 m?
xuéng 3,10 m? khi cac khay duoc xép gap trén gia dé
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Bl, B2, D3, B4 dimg

dé dang di chuyén nho cac banh xe; toc d¢ gap/trai
cac khay la 0,22 m/s, thoi gian gap/trai hoan toan
xap Xi 11s. Cac khay phoi cé thé gap xép tu dong nho
cam bién 4m va cam bién quang, thoi gran d4p 1ng
diéu khién 12 0,5 gidy.

Két qua thir nghém phoi véi 25 kg banh trang
gao (hinh 10), véi bé day banh trang 2 mm; dién tich
say la 12,6 m% d¢ am khong khi r nhién khoang
80%; nhiét do cao nhat ngay 36°C, cho thay can phoi
04 git dé banh trang dat d¢ 4m bao quan (10-11%),
twong duong véi phoi truyén thong trén vi phot. Két
qua cing cho thdy gian phoi lam viéc 6n dinh, cac
khay phoi gap/trai linh hoat, hé théng diéu khién
lam viée t6t, téc do gap/trai cac khay la 0,22+0,02
m/s, thoi gian gap/trai 1a 11s, thoi gian dap img diéu
khién cang 14 0,5 giay. Khi tréi mua, khay phoi duoc
gap xép dé bao vé banh trang khoi by mua am nho
mai che trén gian phon.
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Hinh 9. Hinh 4nh giin phoi théng minh sau khi ché tao: b) Hinh anh khi phoi, 2) Hinh anh khi thu gon gidn
phoi

Gian phoi c6 cdu tao don gian, van hanh dé dang,
vat héu va céc chi tiét, linh kién sén cé trén thj
truomg. Kich thuée bao (DxRxC) 143,1x 1,0x 1,6 m.

Dic biét, voi thoi tiét mua ndng that thuong nhu
cac tinh mén Trung, st dung thiét bi gian phoi
thong minh sé cha dong hon trong viéc phong mua
am, giam dugc nhan céng phuc vu trong qué trinh
say, duge chi y hon khi thoi gian phoi dai.

Nhuge diém cua thiét bi: trong qua trinh phoi,
nhiét do phoi bién thién theo thoi gian trong ngay,
phu thuée nhiéu vao thoi tiét.

Hinh 10. Hinh anh thiét bj dang dugc st dung dé
phoi banh trang gao

4. KET LUAN

Phuong phap phoi ning dé lam kho nong san
van sé duge sir dung trén nhimg dia ban ¢6 cuong dé
néng 16n nhu cac tinh mién Trung. D3 lga chon
nguyén 1y gian phoi thong minh, ché tao mé hinh va
phoi thir nghiém véi 25 kg banh trang uét (100
banh), cu thé:

Nguyen ly cac khay phoi di trugt trén thanh dan
huémg qua hé thdng con 1an dugc lp dit rén khung
gian phoi, din dong xich va dong co dién 12V (DC).
He théng diéu khién ¢ thé chon ché dé diéu khién
bing tay, ché do str dung ro le thdi gian hay ché do
tr dong. O ché do ty dong, thiét bj cé thé tu thu gip
khay phoi nhé hé théng cam bién 4m va cam bién
quang va bo diéu khién LOGO! cia Siemens cho
phép khay phoi duoc gap xép vao khung khi tron mua
4m, hodc troi t6i dé bao vé nong, hai san khéi bi mura
4m hoac qua dém nho mai che cia gian phoi. Két
qua thtt nghiem cho thay toc d¢ trai/gap xdp xi 0,22
m/s (nhu t6c do thiét ké), thoi gian trai/gap xdp xi
11s; thon gian d4p img ciia hé théng diéu khién 12 0,5
s

Gian phot ¢6 cu tao dom gian, van hanh dé dang,
cac khay phor dugc gap xép/dudi trai linh hoat nhé
thanh dan huéng va bo truyén dong xich, hé thdng
diéu khién lam viéc 8n dinh. Vat lieu va cac chi tiét,
linh kién sdn c6 trén thi tuomg, kich thuoc bao
(DxRxC) 1a3,1x1,0x 1,6 m.

Gian phoi ¢4 thé ding dé phoi sdy moét sé loai
néng, hai san, phit hop véi cic san pham can phoi
sdy nhiéu ngay, dic biét tai cac ving c6 thoi tiét mua
ndng that thudng va cuong do ndng 16m, nhim giam
tén thét va nang cao chdt luong san pham sau phoi,
@am nhe suc nhan cong lao dong, ting cuong g
dung nguén nang luong mat tréd, gép phan bdo vé moi
mrong.
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DESIGN AND MANUFACTURING THE SMART DRYING RACK FOR DRYING
AGRICULTURAL PRODUCTS

Do Minh Cuong’, Nguyen Dat?
'College of Agriculture and Forestry, Hue University
2Dung Quat College of Technology, Quang Ngai

Summary

In the central of Vietnam, farmers often use direct sun drying method to dry agricultural products. This
method is simple, the drying cost is low, but it does not actively dry because of bad weather conditions such
as rain, dark and need a large drying platform. To limit these disadvantages, this paper presents the results
of design, manufacturing and testing a smart drying tray system. This system can open and close {in
manual or automatic setting) (rays in arrange by drying rack, and covered a transparent plastic sheet (o
protect the argicultral prodducts during drying process when it is raining or becormng dark using rain
sensor, light sensor and control system of LOGO! device of Siemens. Test results show that the smart
drywng tray system is stably working, trays flexibly moving by the speed of 0.22 m/s, need a ume of 11s for a
close cycle to prevent the damaging to products when it is ramning; the control system works well, the
drying area 1s reduced from 12.21 m? (when the trays are open out to dry in the sun) to 3.10 m? (when the
trays are collected on the rack): the system easy to move by the wheels. The drying rack can be used to dry
in the sun of some agricultural products with taking an active dryer to prevent the raming or dark of the
erratic weather, promoting mechanized and automatic applications to agricultural and seafood productions,
reduce labor cost and raising the value of products.

Keywords: Smart drying rack, LOGO!, automatic, dry in the sun, agricultural product.
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