
KHOA HOC CONG NGHE 

THIET KE VA CHE TAO EIAM PHOI MOIXJG, H A I SA IV 
THdiXIG MI IX IH 

D6 Minh Cuong'. Nguyen Daf 

TOMTAT 

Tai mî n Tnmg, trong khau lam kho cac dang nong, hai san, nong dan thudng sii dung dang phcri nang true 
ti^p. Phuong phap nay don gian, chi phi phoi say thap, tuy nhien khong chu dong boi thdi het that thudng 
nhu trdi mua, tidi tdi, dien tich chiem ch6 Idn. De khac phuc mpt sd nhuoc diem nay, bai bao nay mnh b ^ 
ket qua thiet ke va che tao thu n ^ e m he thdng gian phoi thong minh dieu khieo hai che dp 
MANU/AUTO, tu dpng thu gap cac khay phoi khi gap trdi mua hoac trdi tdi nhd cam bien am, cam bien 
quang va bo dieu khien LOGO!. Ket qua thii nghiem phoi voi 25 kg banh trang gao cho thay gian phoi lam 
viec on dinh va linh hoat, he thdng dieu khi^n lam viec tdt, diMi tich chiem ch6 giam tu 12,21 m' (khi cac 
khay duoc trai ra de phoi) xudng 3,10 m' (khi cac khay dupe xep gap tren gia) de thuan loi cho viec luu kho 
hoac di chuyen, gian phoi di chuyen dt dang nhd cac banh xe, tdc do gap/trai cac khay la 0,22 m/s, thdi 
gian gap/trai hoan toan la l is cho phep ngan ngiia tac hai cua mua am that thuong den ndng san, tbtri gian 
dap ling dieu khien la 0,5s- Gian phoi cd the ling i m g de phoi say mot sd nong san quy mo ho gia dinh, chu 
dpng vCTi thdi tiet, gop phan ling dung co khi hda va tir dong vao san xuat nong n ^ ^ , giam nhe sue lao 
dpng con nguoi va chii dong trong khau phoi say, nang cao chat luong va gia tri nong, hai san. 
Tfrkhoa: Gian phoi thong minh. LOGO.', tir dong, phts, noagsan. 

I.MTVJUVBE 

Hidn nay b eae nuoc dang phat trien, mot lugng 
Ion ndng hai san dugc phoi khd true tiep dudi anh 
sang mat trdi (phoi ndng). Phoi ndng ndng, hai san la 
phuong phap lam khd truyen thdng phd bien nhat 
Vdi phuong phap nay, nguyen beu dugc trai thanh 
Idp mdng phoi dudi anh ndng mat tidi. Nhiet anh 
sang mat trdi se dot ndng nguydn heu lam nude 
trong nguyen lieu bdc hoi va dat den do khd can 
thiet Ban ngay san pham dupe dao mdt each dinh 
ky, han dem dugc ehe phu nhdm dat dugc do khd 
ddng ddu de nit ngdn thdi gian say va ngan ngira 
mua am. 

Viet Nam cd cudng do hue xa mat frdi (BXMT) 
vao loai eao tren the gidi, ngudn nang lugng mat frdi 
(NUVrn CO hdu nhu quanh nam vdi sd gid ndng dao 
ddng 1.600 - 2.600 gid/nam, dae biet la khu vuc phia 
Nam. Tinh tnmg binh toan qudc thi tdng lugmg birc 
xa vao khoang 230 - 250 kcal/cm^/ngay tang dan tii 
Bde vao Nam. Tidm nang NLMT tdt nhat d cac tinh 
tii Thiia Thien - Hue trd vao midn Nam [2]. Do vay, 
viee tan dung ngudn nang lugng mat trdi doi dao nay 
de phoi say ndng, hai san se rat hiiu ich. 
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Tuy nhidn, phuong phap nay co nhugc diem la 
khdng chu ddng thdi tiet, dae biet didn bien thdi tiet 
phiie tap frong nhiing nSm gan day nhu mua ndng 
that thudng, hien txrong mua ddt xuat^..fhdi gian 
phoi dai nen can nhieu nhan cdng phuc vu. 

De chii dong hon frong khau lam kho bang phoi 
ndng, can thiet k^, che tao gian phoi cd the chu dong 
bao ve ndng san frong dieu kien mua, trdi tdi qua he 
tiidng tu ddng dieu khien chuy«i ddng khay phoi 
gap/trai de hoat dpng phoi d i ^ ra lien tuc, tang hi&i 
suat phoi s ^ , nang eao chat lupng san pham, dae 
biet giam nhan cdng phoi say. 

Nghien ciiu nay dupe thuc hien nhdm thiet ke, 
che tao he thdng gian phoi ndng san, chii dpng khi 
phoi va bao ve ndng san pham, 

Z. VAT LEU VA PHUDNG PHV NGHBI n i l 

2.LV|tH§u 

Vat lieu thep hinh ma kem duoc su dung de die 
tao khimg gian va khay phoi su dung lien ket han 
hoae Idp ghep; mat khay phoi lam bang ludi thep 
trang chdng gi; ranh dan hudng khay phoi dimg t h ^ 
\j, mai ehe su diuig ni Idng trong. Chon he thdng 
truyen ddng xich vdi dudng kinh vong chia eua d a 
xich chu ddng la 105 mm. Cam bien mua Sens-
Rain01-12V, cam bien anh sang quang trd CDS Relay 
12V, 04 ddng eo dien DC 12V vdi toe dp quay la 40 
vong/phut bd dieu khien LOGO! cua Siemens; bg 
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chuyen ddi ngudn AC/DC, edng tdc hanh trinh, khdi 
ddng tii, timer, aptomat 1 pha, bd chuyen ddi didn ap 
AC thdnh DC, day din... 

Nguydn lieu phoi thii nghiem la 25 kg (tuong 
duong vdi 100 banh) banh trang gao (dp am ban dau 
70%), dang banh trdn dudng kinh 300 mm, be day 
khoang 2 mm; banh frang duge frai ddu tien 07 khay 
phoi, banh frang dugc phoi khd d^n dd am 10%.. 

2.2. Phmmg phip 

Nghien ciiu da sir dung phuong phap thiet ke, 
che tao va lap dat, chay thu nghiem de danh gia kha 
nang lam viee eiia gian phoi. Ket can, kich thudc va 
cae thdng sd cua cac chi tiet va he thdng dugc tinh 
toan lua chgn dua fren cac edng thiic va giai cac ham 
giai tich [1]. Sau khi che tao, he thdng dugc su dung 
d^ phoi thu nghiem vdi 25 kg banh frang gao tuoi, 
frong didu kien thdi tiet that thudng d^ danh gia kha 
nang van hanh cua gian phoi. 

Chat lugng lam viec ciia gian phoi dugc danh gia 
qua dd dn dinh va hnh boat eua he thdng nhu thoi 
gian gap/trai khay thuc te so vdi thiet k^; cac khay 
phoi ehuyen ddng on dinh frdn ranh trugt vdi tdc do 
nhu thiet ke va gap xep ggn gang, he thdng lam viee 
em va khdng rung ldc; gian phoi di chuyen dd dang; 
ddng eo ddng/ngat Imh hoat de khay sdy dimg diing 
tai cac vi tri xac dinh; kha nang lua chon che dp dieu 
khien (manual/auto) frdn hdp dieu khien; thdi gian 
dap ling dieu khien nhanh. 

Kha nang lam viec eua hd tiidng dieu khien dupe 
thu nghidm khi tao frdi tdi gia dinh cho cam bien 
quang; hoac tao am gia dinh eho cam bi^n am de 
danh gia qua trinh hoat dpng, tinh dn dinh va linh 
hoat eua gian phoi, thdi gian dap ling va dd chinh xac 
eiia he thdng di^u khien. 

3. KET QUA THET KE CHE TAO IE THONG PHOI 

3.1. Cia tao vk nguyfin Î  hoat dong ciia he 
th6nggi^phoi 

3.1.1. Cau tao cuahS thdng gian phoi 

Phan tich dae tinh ciia he thdng phoi say true 
tidp su dung nang lupng mat frdi, khdi lugng vat phoi 
say, lira ehgn co eau ddn dong xich eho eac khay 
phoi. Su diing cae loai vat lieu phd bidn de ehd tao hd 
thdng gian phoi didu khidn chu ddng thu gap khay 
phoi, so dd eau tao gian phoi nhu hinh 1. 

tci^B^ 

K 

Hinh 1. So dc nguyfin Î  cdu tao ciia gidn phoi 

1. Mai che trong sudt; 2. Khay phoi; 3. Khung 
gia; 4. Banh xekhay; 5. Panh din hudng; 6. Chdtgat; 
7. Cin gat; 8. Dia xich bi dong; 9. Xich keo; 10. Cong 
tie hanh trinh; 11. Banh xe; 12. Dia xich chu dong; 
13. Dong ca diSn; 14. Hop dieu khien va eae cam 
bien. 

3.1.2. Nguydn ly lam viec 
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Hinh 2. Khay phoi dang dich chuydn trdn khung d^ 
phoi 

He thdng gian phoi su dung nguydn ly phoi ndng 
true tidp, ndng, hai san dug^ dat fren eac khay phoi, 
khay phm dupe dat tien gia va cd the dich chuyen 
fren cae ranh tiugt qua he thdng banh xe, cac khay 
phoi duoc dieu khien chu ddng hoac ban chu ddng 
su dung he thdng cam bien quang, cam bien am, role 
thdi gian, cdng t^c hanh trinh va he thdng dieu khien 
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dd ed fh^ di ehuyen gap xep hoae frai dudi linh hoat 
va gon gang cac khay phoi mdi khi khdng hoat ddng, 
hoac frdi mua am, frdi tdi. Cd the dieu chinh thdi 
gian phoi say qua role tiidi gian. 

Khi cdn phoi say, ddng co dien (13) se ddn dong 
bg truyen ddng xich keo cac khay phoi (2) frai dudi ra 
gian phoi (3), co cau ehdt gat (6) va can gat (7) eho 
phep cac khay phoi frai dudi Unh hoat theo hinh bac 
thang de toan bd ndng san tidp xiic vdi biie xa mat frdi 
(hmh 2). 

Ngupc lai khi khong du anh sang (frdi toi), fren 
mua hoac dp am cao thi cam bien am hoac cam bien 
quang dat fren tu dien se nhan tin hieu, dieu khien 
dpng eo dien (13) quay dira eac khay phoi gap xep lai 
nhd bd truyen xich va tac ddng cua co eau ehdt gat 
va can gat. Cae khay phoi duge xep vao frong khung 
gian (3) va duge ehe bdi mai che (1), khay phoi chpn 
edng tae hanh tinnh (10) ngdt dien ddng co. He tiidng 
gian phoi cd the gap xep gon nhd eae ca cau ban le 
va di chuyen tiiuan tien nhd banh xe (11) (hinh 3). 

t ^ i x : " ""°~ : ^ 

^ 

N li 

H ii 

a) 

Hinh 3a. Khay phoi dang dich chuydn ihu gap 

3.2. Mot sd k t̂ qua tinh toan dpng lyc hpc h6 

thdng 

Nghien ciiu lira ehpn he thdng ddn ddng la 
truyen ddng xieh. Bi khay di chuyen fren ranh trugt, 
luc keo khay F^ phai Idn hon luc ma sat giua khay va 
ranh tiirgt, F^ la lue keo tinh cho mdt khay. So dd luc 
keo va luc tac dpng len khay phoi nhu hinh 4. 

Fk 

i?m\w 

Hmh 4. So d6 lyc tdc ddng I6n khay phoi 

F K > F ^ , ( N ) . 

(1) 

M a F , , = Pxp(N) [31 . (2) 
F ^ , = 3 0 0 X O , 2 - 6 0 ( N ) . 

b) 

fren khung; b. Gidn phoi dupe x^p ggn frfin khung 
Trong dd: P: khdi lugng vat keo (khay -i- vat say), 

P = 30kg = 300N. 
p: he sd ma sat, vdi ket cau di chuyen khay phoi 

fren ranh trugt qua eon lan nen he sd p rat nhd. Tuy 
nhidn, chgn hd sd ma sat p = 0,2 tuong ung ma sat 
truot giiia thep vdi thep [4], d^ tinh den tinh frang 
keo le truot ctia khay. 

Tacd: 

/* =^(kW) 
7 

(3) 

Trong dd: P^: Cdng suat cdn thiet fren true 

ddng eo (kW); P,: Cdng suat tinh toan frdn true fia 

xich chu ddng (kW); TJ: Hidu suat truyen ddng 

xich, ;/= 0,95. 

„ F. xvxa 
Ma P = -^ (kW), Tv lire k6g cua xich tai 

1000 " 
la 60 (N), lay bang lue F^^ de tinh toan, v. van tdc 
xich tai la 0,22 m/s (tirong ung voi dudng kinh vdng 
chia dia xieh chu ddng la 105 mm, tdc do ddng co 
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dita chpn 40 vg/ph), a so khay phoi can dich dita DC; U- 12V, I- 1015A, Pj^ 60W, n=40 

chuyen, a=3. 

60x0 ,22x3 

~" ' " 1000 

42 

= 41,64xl0"'(fcM') = 42(M') 

. P , = — ^ = 44(W) 
0,95 

vong/phiit. 

3.3. Kit qua thift kS he thong gian phoi thSng 
minh 

Gian phoi c6 the phoi duoc 100 banh trang tron 
(duong kinh 300 mm). Chia tren 07 khay phoi, tong 
dien tich phoi tren 12 m .̂ Kich thiroc chinh he thong va 

Be bao ve dong co khoi hien tuong qua tai va kich thuoc khay nhu hinh 5. 
tang tinh on dmh ctia gian phoi, chon 04 dong co 

tn j¥ 

Hinh 5. Kich thil6c chinh dia khung va khay phoi 

3.4. Cau t?io vk nguygn ly he thdng d i ^ khi^n 

So do mach dien dong Itrc va cau tao he thdng digu khi^n nhu hinh 6. 

V ? -tm ^ 

" } } ^ ^ ^ 

D ^ ') ') 1 

' Lf.̂  0 

3' 
a 1)6 NGIJTEN LV MACH DI6U KBitu 

Hinh 6. So do mach dito dong luc vd so d6 mach nguydn ly 
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3.4.1. Giai thich cac ky hieu trong he thdng dieu 

khien 

MCB: Ap td mat. 

AC/DC: Bd chuyen doi xoay chidu sang 

mot chieu. 

RLl: Ro le didu khien dpng co ehuyen 

ddng chidu ra. 

RL2: Ro le dieu khi^n ddng eo ehuyen 

ddng ehieu vao. 

RL3: Role thdi gian. 

STOP: Nut nhdn dimg. 

PBl: Niit nhan ddng co chuyen ddng 

ehi^u ra. 

PB2: Niit nhan ddng eo chuyen ddng 

ehieu vao. 

3.4.2. Nguydn ly lam viec eua 

khien 

hi tbSng dieu 

a) Chddd dung tay: 

Ddng ap td mat MCB va CB, ehuyen cdng tdc 

SW sang che do MANU. 

+ Vdi chuydn ddng tiai khay phoi frdn khung 

gian: Nhan PBl, RLl ed dien ddng tiep diem RLI 

mach ddng luc, cuon day Kl ed dien, khi dd cac tiep 

dilm Kl ddng tai, ddng co DI, D2, D3 va D4 ed dien 

keo khay phoi ehuyen ddng ehieu ra, khi khay phoi 

tac ddng vao cong tdc hanh tiinh HTl, ddng co mat 

dien va khay phoi diing chuyen ddng. 

•̂  Vdi chuyen ddng thu gap khay phoi tifin 

SW: Cdng tdc chuyen doi tir ddng hoac khung gia: Nhan PB2, RL2 ed dien ddng tiep diem 

RL2 mach ddng luc, cudn day K2 ed dien, khi dd cac 

tiep di^m K2 ddng tai, ddng co DCl, DC2, DCS va 

DC4 cd dien keo khay phoi ehuyen ddng chieu vdo, 

khi khay phoi tae ddng vao edng tdc hanh trinh HT2, 

ddng eo mat dien va khay phoi dimg ehuyen ddng. 

b) Che do til dong: Ddng ap td mat MCB va CB, 

chuyen cdng tdc SW sang ehe dp AUTO 

Khi gian phoi dang d vi tri de phoi say, cac ddng 

CO DCl, DC2, DC3 va DC4 cd didn keo khay phoi 

chuyen ddng chieu vao neu: 

+ Cam bien CBl tac ddng khi anh sang khdng 

dat. 

+ Cam bidn CB2 tac dpng khi do am eao. 

+ Ro le RL3 tac ddng theo che dp cai dat thdi 

gian. 

e) Che do ddng: 

Cac ddng co dang hoat ddng, nhan STOP, ro le 

RLl hoac ro le RL2 mdt dien, eac tiep diem mach dong 

luc md va ngdt dien ddng co. Luu dd thuat toan he 

thdng didu khidn nhu hmh 8. 

dimg tay. 

CBl: Cam bien anh sang. 

CB2: Cam bidn dd am. 

HTl, irr2: Cdng tdc hanh trinh chieu ra 

va chieu vao. 

Kl, K2: Khdi ddng hi. 

DI, D2, D3, D4: Dpng co didn. 

Ap td mat 1 pha dien ap 220V de cap dien cho 

mach, ddng dien di qua ro le thdi gian (timer). Sir 

dung ro le thdi gian de cai dat thdi gian hoat ddng cua 

hd thdng theo yeu cdu. Ddng dien 220V (AC) qua bien 

dp ehuyen tiianh ddng 12V (AC). Ddng dien 12V (AC) 

qua bd ehinh Imi fro thanh ddng dien 1 chieu 12V 

(DC) di qua ro le trung gian. Cac chan tidp diem ro le 

trung gian md chuyen ddng dien den mach didu khien 

ddng eo dien. 

H O 9 

Hmh 7. Thi^t hi tii di^u khifo (mat ngodi vd 

frong tti) 
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( End J 

a) b) 

Hinh 8. Lim dd thuat fr)an ht th6ng di^u khiln gidn phoi: a). Ch^ dO MANUAL; b) Ch^ dg AUTO 

3.5. B t̂ qua ch^ t ^ va chay thu nghidm h^ 
thdng gidn phoi thong minh 

Sau khi ehe tao (hinh 9), gian phoi duoc thii 
nghiem chay khdng vdi ba ehe do dieu khien: 
MANU, TIMER va AUTO. D^ xem xet su dn dinh va 
Unh boat qua tiinh gap/trai eae khay, vi tii diing 
chuydn ddng cua khay, thao tae va do chinh xae dieu 
khien, tdc do gap/dudi khay, thdi gian gap/trai khay; 
thtf nghiem kiem tia gap khay theo thdi gian cai dat 
(ddi vdi che do dimg TIMER; lam tdi va tao am gia 
dinh d^ kidm fra do dn dinh va do nhay cua he thdng 
digu khi^n (ddi vdi ch^ do AUTO). 

Ket qua cho thay rdng, gian phoi cd the gap/trai 
rat linh boat va ggn, eae khay phoi dich chuyen dn 
dinh va em; dpng eo va bd truyen ddng xieh hoat 
ddng dn dinh; dien tich chidm chd giam tii 12,21 m^ 
xudng 3,10 m^ khi cac khay duoc xep gap fren gia de 

dd dang di ehuyen nhd eae banh xe; tdc dO gap/frai 
cac khay la 0,22 m/s, thdi gian gap/frai hoan toan 
xap xi l i s . Cae khay phoi ed the gap xep tu ddng nhd 
cam bidn am va cam bien quang, thdi gian dap Irng 
dieu khien la 0,5 giay. 

Kdt qua thu nghiem phoi vdi 25 kg banh frang 
gao (hinh 10), vdi b^ day banh frang 2 mm; dien tieh 
say la 12,6 m ;̂ dd am khdng khi tu nhien khoang 
80%; nhiet do eao nhat ngay 36"C, cho thay can phoi 
04 gid d^ banh trang dat do am bao quan (10-11%), 
tuong duong vdi phoi truyen thdng fren vi phoi. Ket 
qua cung cho thay gian phoi lam viec dn dinh, cac 
khay phoi gap/trai linh hoat, he thong dieu khien 
lam viec tdt, tdc do gap/trai cac khay la 0,22+0,02 
m/s, thoi gian gap/frai la l i s , thdi gian dap ling didu 
khien cung la 0,5 giay. Khi trdi mua, khay phoi duoc 
gap xep de bao ve banh frang khdi bj mua am nhd 
mai ehe tien gian phoi. 
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a) b) 

Hmh 9. Hinh anh gian phoi thong minh sau khi chd tao: b) Hinh anh khi phoi, a) Hinh anh khi thu ggn gidn 
phoi 

Gian phoi cd can tao don gian, van hanh dd dang, 
vat hdu va cac chi tiet, lmh kien sdn ed frfen thi 
trudng. Kich thudc bao (DxRxC) la 3,1 x 1,0 x 1,6 m. 

Dae biet, vdi thdi tiet raua ndng that thudng nhu 
cac tinh midn Tnmg, sii dung thiet hi gian phoi 
thdng minh se chu ddng hon frong vide phdng mua 
am, giam dugc nhan cdng phue vu frong qua trinh 
say, dupe chil y hon khi thdi gian phoi dai. 

Nhugc diem cua thiet bi: frong qua trinh phoi, 
nhiet dd phoi bien thien theo thoi gian frong ngay, 
phu thude nhidu vao thoi tiet. 

Hmh 10. Hinh anh tiu^t hi dang dugc sii dung di 

phoi hanh trdng gao 

4. KETLUAN 

Phuong phap phoi ndng d^ lam khd ndng san 
van se dugc su dung fren nhiing dia ban cd cudng do 
ndng Idn nhu eac tinh mi6n Trung. Da lua chgn 
nguyen ly gian phoi thdng minh, chd tao md hinh va 
phoi thu nghiem vdi 25 kg banh trang udt (100 
banh), cu the: 

Nguydn ly cac khay phoi di ti-ugt fren thanh ddn 
hudng qua hd thdng con lan duge Idp dat fren khung 
gian phoi, ddn ddng xich va ddng co dien 12V (DC). 
He thdng dieu khien cd tiie chgn chd do dieu khien 
bdng tay, ehe do su dung ro le thdi gian hay chd do 
tir ddng. d chd do tu ddng, thiet bi ed the tu thu gap 
khay phoi nhd he thdng earn bien am vd cam bidn 
quang va bo dieu khien LOGO! eua Siemens cho 
phep khay phoi dugc gap xep vdo khimg khi frdi mua 
am, hoac frdi tdi de bao ve nong, hai san khdi bi mua 
am hoac qua ddm nhd mdi che cua gian phoi. Ket 
qua thu nghiem cho tiiay tdc do frai/gap xap xi 0,22 
m/s (nhu tdc do thidt ke), tiidi gian frai/gap xap xi 
l is ; thoi gian dap ling ciia he thdng dieu khien la 0,5 
s 

Gian phoi cd eau tao don gian, van hanh dd dang, 
cac khay phm dugc gap xep/dudi frai linh boat nhd 
thanh dan hudng va bg truyen ddng xich, he thdng 
dieu khien lam vide dn dinh. Vat Ueu va cac chi tiet, 
Unh kien sdn cd fren thi trudng, kich tiiudc bao 
(DxRxC) la 3,1 x 1,0 x 1,6 m. 

Gian phoi cd the diing de phoi say mdt sd loai 
ndng, hai san, phii hgp vm eac san pham can phoi 
say nhidu ngay, dae bi^t tai cac vung cd thdi tiet mua 
nang that thudng va cudng do ndng Idn, nhdm giam 
tdn that va nang cao chat lugng san pham sau phoi, 
giam nhe siic nhan cdng lao dong, tang cudng iing 
dung ngudn nang lugng mat frdi, gdp phan bao ve mdi 
trudng. 
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DESIGN AND MANUFACTURING THE SMART DRYING RACK FOR DRYING 
AGRICULTURAL PRODUCTS 

Do Minh CuongS Nguyen Dat̂  
^College of Agriculture and Forestry, Hue University 

^Dung Quat College of Technology, Quang Ngai 
Summary 

In the cential of Vietnam, farmers often use direct sun drying method to dry agncuUural products. This 
method is simple, the drying cost is low, but it does not acUvely dry because of bad weather conditions such 
as rain, dark and need a large drying platiorm. To limit these disadvantages, this paper presents the results 
of design, manufacturing and testing a smart drying tiay system. This system can open and close (in 
manual or automatic setting) trays in arrange by drying rack, and covered a tiansparent plastic sheet to 
protect the argicultral prodducts during drying process when it is raining or becoming dark using rain 
sensor, light sensor and control system of LOGO! device of Siemens. Test results show that tbe smart 
drymg tiay system is stably working, trays flexibly moving by the speed of 0.22 m/s, need a Qme of lis for a 
close cycle to prevent the damagmg to products when it is raming; the control system works well, the 
drying area is reduced from 12.21 m̂  (when the trays are open out to dry in the sun) to 3.10 m̂  (when the 
tiays 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 raining or dark of the 
erraUc weather, promoting mechanized and automaUc applications to agricultural and seafood productions, 
reduce labor cost and raising the value of products. 

'Keyy/orAs: Smart drying rack, LOGO!, automatic, drym thesun, agricultural product 
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