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THIET BI SAY NONG SAN BANG NANG LUQNG MAT TROI
TAI VIET NAM
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Tém tit

Sdy néng san bang nang heong mdt troi da va dang dwoc nghién ciu phdt trién nhiéu noi trén thé
gioi. Thiét bi sd,y hoat déng déi lvu tw nhién hodc doi luu cu’(}ng burc va co ban duoc phdn logi gom:
(1) say truee tiép, (2) sdy gidn tiép, (3 ) sdy hon hop. Néu cé lap ddt thém 1o dot bang sinh khoi hodc cdc
nguon nhiét khac thi dwege goi la thiét bi say lai. Bai bdo nham khuyén khich mo rong pham Vi u’ng dung
mét s6 thiét bi sdy néng san bang nang lwong mdt troi tai Viét Nam voi cac san pham cu thé la hat ca
cao, lua, cu toi va mang tre.

Tir khéa: sdy nang lwong mdt troi, ndng san, thiét bi sdy ndng sdn, thiét bi say lai.

Abstract

Solar drying for agricultural products has been researching and developing in various countries
in the world. The solar drying device operates with the natural or constrained convection, and it is
basically classified as follows: (1) direct solar dryers, (2) indirect solar dryers, (3) mixed - mode dryers.
In case of adding a biomass oven or other heating sources, it is called hybrid solar dryers. This paper
aims to encourage expanding the application of such solar drying devices for agricultural in Viet Nam

with the specific products such as cocoa bean, paddy, garlic and bamboo shoot.

Keywords: solar drying, agricultural products, solar drying device, hybrid solar dryers.

1. Dit van dé

Vi cac nudc ¢ vung nhiét doi va can nhiét doi,
sdy bang néng lwong mat troi la mot ung dung higu
qua va hap dan. So v6i ning lugng truyén thong,
sdy bang nang lwong mat troi s& giam duoc chi
phi nang luorng va gop phan bao vé mdi trudng.
So véi phoi, sdy bang nang lwong mat troi nang
cao dugc chat lwong san pham, giam chi phi nhan
cong, glam thoi gian va ty le hao hut trong qua
trinh ché bién. Hon nita, nguon nang lugng truyen
thdng ngay cang tré nén dit gla va phoi thi can
phai c6 mot dién tich 16n hon nhiéu 14n so voi thiét
bi séiy. Vi vay, trén thé gioi, nhiéu loai thiét bi sa"iy
bang nang lwong mat troi da va dang dugc nghién
ctru va phat trién, dic biét 1a cho nong lém hai san,
d0 nhung san pham nay thuong yéu cau nhiét do
sdy va toc do say thap. Tuy nhién, sdy bang nang
lwong mit trdi cling c6 nhitng tré ngai dang ké nhu
chua c6 thiét bj ban sin, con han ché & quy mo 16n,
véi thiét bi ¢6 hiéu sut cao thi chi phi diu tu cao.

Tir nhitng nim 90, Viét Nam da c6 mot sb
nghién ctru tng dung siy bang ning lwong mat
troi nhung cho dén nay van chua c6 dugc nhing
tmg dung rong rai va chi phi hop véi mot s loai
ndng san.

2. Nguyén ly hoat dgng va phan loai

Céc thiét bi say bang nang luong mit troi déu
¢6 nguyén Iy hoat dong 1a thu ngudn nhiét mat troi
bang hiéu tng nha kinh dé ting nhiét do khong
khi sdy 1én cao hon dang ké so voi méi trudng.
Khong khi sdy ¢6 thé ddi luu tu nhién hodc dbi luu
cudng birc. Vat sdy c6 thé tiép xtc (sdy truc tiép)
hodc khong tiép xtc (sdy gian tiép) voi anh sang
mit troi. Theo mot sb tac gia [0.V. Ekechukwu,
B. Norton] [A. Fudholi, K. Sopian, M.H. Ruslan,
M.A. Alghoul, M.Y. Sulaiman] [Atul Sharma, C.R.
Chen, Nguyen Vu Lan], ¢ thé co ban phan loai
thiét bi sdy b?mg nang lu'ong mat troi g(‘im (1) say
truc tiép, (2) say glan tiép, (3) sdy hon horp, phan
loai chi tiét theo so d6 tai Hinh 1. Néu sdy vao ban
dém va nhitng ngay mua thi c6 thé 1ap dat thém 1o
d6t bang sinh khéi [Bena B. and Fuller R.J] hoic
cac ngu(‘in nhiét khac, goi la thiét bi séy lai.

Ngoai ra, dé kéo dai thoi gian siy khi tit ning,
chung ta c6 thé c6 thém bd phan tich nhiét. Chat
tich nhiét thuong 1a nudc, dau nhiét, mudi nong
chay, paraphin, kim loai, d4 cudi,... v.v [Lalit M.
Bal, Santosh Satya, S.N. Naik].

*Thac si - Truong Dai hoc Nong nghiép Ha Noi
 Tién s7 - Truong Pai hoc Nong lam, Pai hoc Hué
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Hinh 1. Phén loai thiét bi sdy bang ning lwong mdt troi.

3. Thiét bi sy néng sian bang ning lweng mit
troi tai Viét Nam

Tai Viét Nam, mot s thiét bi séy néng san
bang nang lugng mat troi, theo nhig thiét ké khac
nhau, da dugc trién khai voi cc san phém cuthé la
hat ca cao, l0a, cu toi va mang tre.

3.1. Thiét bi siy d6i hru ty nhién

Mot mau thiét bi sy ning luong mit troi dé sdy
hat ca cao 1én men (Hinh 2) da dugc nghién ctru va
trién khai tai Bén Tre, Can Tho va Pic Lic trong
Du 4n 1én men, sdy va danh gia chit luong ca cao
& Viét Nam [Nguyén Van Thanh].

Day la thiét bi sdy hon hop déi lweu tw nhién cé
tich nhiét. Thiét bi bao gdm hai bo phan chinh la
b thu nhiét va budng sdy trén mot khung thép lip
cb dinh trén nén xi mang theo hudng Béc — Nam.
Bo thu nhiét dugc lop bing tim polycacbonate

- +

trong sudt, bén trong bo da hoc (20cm * 30cm) son
den. Vi cdu tao nay, bo thu nhiét vira c6 tac dung
hép thu nhiét vira cd tac dung tich nhiét. Buong
sdy 6 nap dugc lop bang tam polycacbonate mo,
nham tranh 4nh sang mit troi tryc tiép chiéu vao
hat ca cao nhung van hap thu dugc nhiét; thanh
budng sdy c6 cac 16 thoat 4m ra moi trudng; mot
san say bang ludi thép va phia dudi 1a mot khoang
khong, c6 thé dit vao dé vai bong deén day toc dé
sdy khi troi mua. Nhu vay, no c6 thé trg thanh
thiét bi sdy lai. C6 ba thiét bi véi cong suat 450,
200, 100kg/mé véi dién tich san sdy lan luot 1a
9, 4, 2m?. Néu nhiét d6 méi truong 1a 22 — 36°C
thi nhiét d6 trong budng siy dat tir 29 — 59°C. Két
qua thuc nghiém cho thay, trong ngiy ning th(‘)ri
gian sdyla5—6 ngay so voi 7 — 8 ngay phoi nang.
Dong thoi, san pham say khong bi ndm mdc hay
1én men qua d6 nhu khi phoi.

Hinh 2. Thiét bi sdy hat ca cao lén men, néing sudt 200 kg/mé [Nguyén Vin Thanh].

Tai Hué, mot thiét bi siy hdn hop ddi lvu tu
nhién khac, ding dé siy ltia, dugc D6 Minh Cudng
va Phan Hoa trinh bay ¢6 cau tao nhu Hinh 1. Thiét
bi gdm bo thu nhiét dang phing va budng siy c6
thé thao roi va di chuyén duge. Bo thu nhiét co

khung thép, mat trén lgp kinh trong sudt, mat dudi
bang thep térn phang son den aé hap thu nhiét,
thanh bang gb ép. Buong sdy c6 phan trén phi
nilon trong sudt, phan dudi la thanh bang thép
tam d¢ giit on dinh khoi lta trén san sdy va ciing

S6 11, thang 12/2013



n Khoa hoc Cong nghé

dugc son den. Nhiét duoc hip thu qua ca bd thu
nhlet thanh son den va phan phu nilon cua buong
sdy. Voi bé day lop thoc 4cm, dién tich san say
4m2, trong ngay ning ti da 37°C, nhiét d6 khi lua

Khéng khi vio [”

dat dén 45 — 54°C. Thoi gian sdy 1a 16 gio so véi
24 gio phoi. Giam dugc ty 1¢ ran nut ngﬁm cua hat,
chat luong siy dong déu hon [DS Minh Cuong,
Phan Hoa].

Hinh 3. Thiét bi sdy liia, ning suit 200 kg/me [Dé Minh Cwo’ng, Phan Hoal.

Dinh Vuong Hung va Nguyén Xuéan Trung da
nghién ctru thiét ké mot thiét bi sdy lai dung cho
say toi tai dao Ly Son, tinh ‘Quang Ngai (Hinh 4),
day co the goi 1a mot nha siy véi tuong xdy gach.
Budng siy dién tich 12,6m? c6 mai nghiéng lop
kinh trong su6t day Smm, c6 hai cira ra vao. Ba gia
sdy di dong, mdi gia c6 nam khay sy, tong dién
tich 1a 23,4m? dugc dit trong budng sdy. Bo thu
nhiét lgp kinh trong sudt day 5mm, phan day la
cac tam lop fibro-cement son den, do ¢6 dang lugn
song dién tich thu nhiét 1a 19,42m? so vai dién tich
phang 13,68m>2 Tam cira diéu chinh nhiét d6 c6
goc mo tir 0 — 90°C ¢6 thé lam giam luu lwong
khi di vao. Do d6, nhiét do trong budng sy co
thé diéu chinh giam bang cach giam goc mo hoic

dong lai. Khong khi d6i lwu ty nhién qua bo thu
nhiét vao budng sdy va ra ngoai qua hai quat cau
bén gdc mai. Mot quat hut chay dién 220V va mot
16 dbt than t6 ong duoc lap dit voi budng say dé
hoat dong khi troi mua. Vi 240 kg toi da qua phoi
nang, phan than ci o d6 am tuong ddi trung binh
1a 59,08%, sau 24 gio siy (2 ngay), do am giam
xudng con 54,55%. Nhiét d6 moi truong va trong
budng say chénh l1éch tur 2 — 12,5°C. Trong luong
toi sau khi say la 217kg. Voi say hon hop, luong
nhiét hap thu duoc s& 16n hon thiét bi sdy gian tlep
chi hap thu qua bd thu nhlet va thiét bi siy truc tiép
chi hap thu qua budng sy vira I bo thu nhiét, do
do, tang duoc niang suit sdy.

L3
— T
Bire x5 mm i @

—
_—

) PERE
\—/{/‘nr — z

HIIU‘-IIZ MNawm

Baire % mit n ol

Ehing khi —» ’

Val e Hoi fun

Quat hat
L =" "

1. B¢ thu nhiét

4. M4i kinh trong sudt 5. Gia say

2. Cira didu chinh nhiét do

3. Budng say

6. Quat cau 7. L6 thoat khi &m

Hinh 4 Thiét bj sdy tot, ning sudt 240 kg/mé [Dmh Vwong Hiing, Nguyén Xuin Ti rungj.

Ba thlet bi sdy néu trén déu cé wu diem la dé
ché tao bang vdt liéu san cé tai dia phwong; giam
dwoc thoi gian lam kho so vdi phoi; nang cao chat
Iu'crng san pham co the hoat dong cd ngay va dem,
cd trong miia muwa néu la thiét b say lai. Tuy nhién,
thoi gian lam khé giam chwa nhiéu va khoi heong

mé say chiea I6n. Do d6, cac thiét bi say chua phu
hop véi quy mé va san Zu"ong I6m. Thiét bi sy ca
cao [Nguyen Van Thanh] con c¢6 nhugce diéem la dé
bi tray xwdc lam mo tam polycacbonate giam kha
ndng thu nhiét. Thiét bi sdy t6i [Pinh Vwong Hung,
Nguyén Xudn Trung] chi phi hop véi viéc sdy sau
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khi phoi dé dat ¢ am bao quan. can thiét, hodc say
lai sau mot thoi gian ton triv dé tranh bi lén mam,
thiét bi con thiét ké dé lam khé nén chi phi dau tuw
kha cao.

3.2. Thiét bi siy déi lvu cudng birc

Phan Hiéu Hién va cong su dd nghién ciru
phat trién mot may sdy laa déo chiéu ding ning
luong mit trdi d6i luu cudng birc (Hinh 5) tai tinh
Long An, ¢6 ning suét 4 tin/mé va la mot may siy
lai. May say gbém bdn phan chinh: bg thu nhiét,

hai khung thép dang tru tron boc nilon trong sudt
c6 duong kinh 1m, dai 27m; bén trong la khung
thép dang tru tam giac boc nhwa PE den dé hap thy
nhiét va cho ludng khong khi di qua. Bo thu nhiét
dugc ndi voi budng tron, tai budng tron co thé
dugc gia nhiét thém bang 10 dt than (5-12 kg/h)
khi troi tit nang. Khoang say 1a mot khung thép,
c6 san sdy lam tir tre va ludi nhwa voi dién tich la
4,50m * 3,27m. Pao chiéu luong khi siy bang cach
thay doi vi tn bao bat trum I€n trén khoang say. Quat
hit duoc cap dién bang mét dong co diesel 15hp.

khoang sdy, quat hut va 16 dét than. Bo thu nhiét 1a

Déng co diesel

Hinh 5. My siy lia SRA-4B, ning sudt 4 tin/mé [Phan Hiéu Hién], luong khi sdy di tiv dwéi lén.

Véi thoi gian tir 7 — 12 gid cho mé say tur
3,8—4,1 tin laa, d6 4m g1amtu:23 8+ 1,7% xudng
con 14,2 + 0,8%. Nhiét do siy c6 thé dugc didu
chinh trong pham vi 38 - 44°C nh¢ 10 d6t than.
Vi nang luong mdt troi, nhiét do sdy co thé dat
t61 38°C voi ngdy nang tot (btrc xa trén 800W/n12)
hoic dat 36°C trong thoi tiét nh1eu may (buc xa
khoang 500 W/m?). Véi ngay nang nhe, thoi gian
say ¢o the kéo dai ti 12 gio. Theo cac tac gla [Phan
Hiéu Hlen] thoi gian sdy chi trong mot ngay, nho
su hd tro cua 1o ddt than, 1a rat phu hop véi san
lugng 16n va thoi gian thu hoach laa (khong qua 25
ngay) So véi sdy hoan toan bang than, thiét bi say
nay giam dugc tr 43 — 78 % luong than. Gia su, sO

Ventilators (120x120/12VDC)

luong laa sdy 12 400 tan/nam thi thoi gian thu hoi
vbn dau tu thiét bi s& khoang hai nam, tinh ca chi
phi thay thé nilon & bg thu nhiét. Mau thiét bi nay
cling dang dugc nghlen ctru 4p dung cho sdy cac
san pham khac nhu nui, nAm, luc binh.

Jan Banout va Petr Ehl phat trién mot thiét bi
sdy gian tiép ddi luu cudng birc véi dong khi siy
nhan nhiét kép (Hinh 6). Khong khi dugc quat hut
vao bo thu nhiét, nhan nhiét roi di nguoc chidu vao
budng say Tai buong sy, khi sdy di qua cac khay
chura vat siy Va van tiép tuc nhan nhiét mot 1an nira
tr mat dudi tAm thu nhiét va sau dé mang hoi a am
ra ngoai.
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Hinh 6. Ciu tao thiét bj sdy gidn tiép di lwu cwdng birc véi dong khi sdy nhgn nhiét kép [Jan Banout, Petr Ehl].
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Thi nghiém dugc thyc hién tai Hué, véi vét liéu
la mang tre tuoi thai mong, bang ba cach thic: (1)
40kg say gian tiép d6i luu cudng btrc v6i dong khi
sdy nhan nhiét kép, (2) 3kg tu sy truc tiép ddi
Iuu tu nhién nhu mo ta ctia Ekechukwu va Norton
[7] c6 dién tich san 0,65m * 1,5m va (3) phoi 6kg
trén mot tim nhuya mau den 2,0m * 2,0m. Két qua
cho thdy nhiét d¢ sdy va do a am tuong ddi twong
{mg trong ba trudng hop trén lan luot 1a 55,2°C -
23,7%; 47,5°C - 37,6%; 36,2°C - 47,8%. Véi thiét
bi say 601 luu cudng birc, 46 4m twong dbi cua
vat sau say dat 16,6% la thap nht trong ba truong
hop, thoi gian siy 1a 7 gio so voi 16 gid phoi.

Nhin chung, cac thlet7b1 sdy doi luu cudng bue
c6 nang suét cao hon han so vdi thi€t bi doi luu
tu nhién, thoi gian séy cling ngén hon 30 — 50%.
Vi vay, n6 phu hgp v6i quy mo va san lugng 16n.
Thiét bi say lta SRA - 4B c6 bo thu nhiét kich
thude 1on nhung hoan toan khong bi anh huong do

dugc dit trén canh dong. Tuy nhién, s& phai chap
nhan mét chi phi dau tu 16n va dap ‘ung dugc mot
san lugng 16n cho cac thiét bi nay dé dam bao hiéu
qua kinh té.

4. Két luin

Viéc phat trién cac thiét bi say nong san bang
ning luong mit troi 1a mot tiém nang 16n va rat
phu hop v6i diéu kién nudc ta. Giam duogc chi phi
say va nang cao chat luong san phim s& gop phan
cai thién cudc sdng ctia ngudi nong dan. Cac thiét
bi sdy dbi luu tw nhién phu hgp véi ndng ho co
quy mod san xqat nho, chi phi dau tu khong cao.
Thiét bi séy doi Iuu cudng bic co thé phét trién
cho quy mo va san lugng 16m, phu hop vOi co s8¢
san xuat. Dé co thé kéo dai thoi gian sdy vao cudi
ngdy, can nghlen clru phat trién bo phan tich nhiét
cho thiét bi say.
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