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CHE TAO MAY SAY NONG SAN DUNG NANG LUQNG MAT TROI
CO CAI TIEN MANG HAP THU NANG LUQNG NANO TiO,

Tran Thi Chung Thiy'

Tém tit: Mdy sdy nong san sir dung nguén nang lwong mat troi la thiét bi hoat dong dwa trén hiéu
ung nha kinh. Dién tich va dac tinh bé mat cua tdm thu ning lwong mdt troi la hai trong cdc thong
6 quan trong c6 dnh hweong téi hiéu sudt hoat déng ciia may. Trong bai bao nay dién tich tam thu
nang lwong cua mdy da duwgc tinh todan phit hop voi khoi lieong néng san can sdy; thém vao do, tinh
nang bé mat da dwoc cdi tién nho vmg dung mang nano TiO,

Tir khoa: Hiéu ing nha kinh, biy nhiét, budng thu ning lrong, sy déi luu, entanpi, mang nano.

1. PAT VAN PE

Néng lugng mat troi la mot trong cac ngubn
nang luong co kha nang tai tao, dem lai nhiéu
trién vong Ung dung trong bbi canh ngudn ning
luong truyen thong ngay cang can kiét boi
nhirng wu diém: ngudn cung cap vo tan, san co
trong tu nhién, la nguén nang luong sach va
than thién voi moi truong, cau tao trang thiét bi
don gian, va co thé trién khai & moi noi.

Viét Nam c6 tiém ning vé ning lwong mat
trdi rat 16n do diéu kién khi hau thugn loi tir Béc
tGi Nam, c6 nhiéu ngay ning trong nim. Do
vay, viéc tan dung nguén nang luong Mit troi
doi dao dua trén hiéu Gng nha kinh dé thiét ké
may sdy nong san cho ba con néng dan 1a phu
hop véi nhu cau thuc tién ctia nén ndng nghiép
va cong nghi€p nudc ta (Vi Viét Anh, 2011), (Vi
Pham Lan Anh, 2012), (www.vietthien.vn, 2013)....

Pé khai thac ngudn ning luong sin c6 nay,
hién c¢6 nhiéu nghién ciru trong nuoc va ngoal
nudc da tap trung vao ché tao cic miu méy siy
st dung nang lugng Mat tro1 (C.L.Hii, et al 2012),
(Er. M. Dhiwahar, 2010) (www.vietthien.vn, 2013),
(Vi1 Viét Anh, 2011),... Tuy nhién cic mdy siy
nhap khéu c6 gid thanh cao, chi phu hop véi
viéc say 0 quy mo cong nghi¢p tai cac nha may,
day truyen san xudt c6 s6 von dau tu 1on. Trong
khi, nhu cau sdy cac san phAm ndng nghiép vira
va nho cua cac ho gia dinh nong nghiép cua
nude ta rat cao. Vi vay, viéc nghién ctru ché tao
ra loai may sdy dap (g nhu cau nay dem lai gia
tri kinh té va kha nang ung dung 16n.

Trong pham vi bai bdo nay, tac gia tap trung

"' Bé mén Vit ly, khoa Nang luwong, truong Pai hoc Thuy loi.
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nghién ctru ché tao may sdy nong san, thuc
pham mini (khdi lwgng vat can sdy: 10kg) phu
hop cho viéc sdy cac loai nong san véi luong
nho & cac ho gia dinh. Pic biét, budng hip thu
nang luong Mat troi cua may duogc cai tién,
trong d6 tam kinh hap thu ning luong duoc phu
16p mang nano TiO, cé tinh niang khang khuan,
chéng mdc, chéng am va tu lam sach cao.

2. GIOI THIEU VE MAY SAY NONG
SAN SU DUNG NANG LUQNG MAT TROI

May sdy dung niang lwong Mit troi hoat dong
dua trén hiéu ing nha kinh. Ciu tao va nguyén
Iy hoat dong dugc trinh bay trong hinh 1
(www.vietthien.vn, 2013).

M R

Miit sau Miit héng Mit truée

Hinh 1. Cdu tao mdy sdy néng san c¢é buong sdy
riéng biét voi buong thu nang heong

1. Lé théng thodng, gitip hoi medc thoat ra
2. Guong phdan chiéu (néu cé thi hiéu sudt

nhiét cao hon

Buéng sdy, khay sdy

Mat kinh hay tam trong sudt

Tdm tén son den

Lé di vao ciia khong khi

Buéng thu ndng lirong

Tay cam dé day may

Cira mé dé dwa khay sdy vao
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Anh sang mat troi khi xuyén qua mit kinh
hay tdm trong sudt ctua budng thu ning luong,
gip vat den dat bén trong budng thu (mot dang
bay nhiét), s& khién vat den nong 1én, lam birc
Xa ra cac tia héng ngoai. Do hi¢u trng nha kinh,
cac tia nay c6 ning luong yéu (budc song dai)
nén khong xuyén duoc qua kinh dé thoat ra
ngodai ma bi giam giit trong budng thu ning
luong. Su xuét hién va ton tai cla cac tia niy
lam cho khong khi bén trong budng thu ning
luong nong 1€n, gidn nd va bay l1én trén, di vao
budng sdy, xuyén qua khay ludi chira vat can
sdy, lam bdc hoi va mang hoi 4m thoat ra ngoai
qua 16 thong khi. Sy dbi luu cua dong khi khién
cho ludng khong khi méi tir bén ngoai di vao
budng thu ning lwong va tiép tuc bi hun ndng
do tiép xtc voi tAm hap thu ning luong.

3. CONG CU VA PHUONG PHAP
NGHIEN CUU

3.1. Phuong phép tinh toan dién tich tim
thu ning lwong Mt troi ciia budng hip thu
nhiét phit hop v6i khdi lwgng ndng san can sy
(Vii Viét Anh, 2011), (Tran Chung Thuy, 2015)

Dién tich cua tAm thu ning lwong Mat troi 1a
mdt trong cac thong s6 quan trong ctia may siy.
bé qué trinh séy duogc hi¢u qua, dién tich cua
tam can duoc tinh toan phu hop voi khéi lugng
vat can sdy.

Dién tich cua tdim hap thy ning luong Mat
tro1 dugc xac dinh bdi cong thuec:

A= Q, (1)
ED.s, - KT, -T,)

trong do:

Q.: nhiét luong hitu ich do khong khi mang
ra khoi tim thu ning luong, ¢ gia tri bang nhiét
lwong can cung cip cho qua trinh sdy Oy(W);

E: cudng d6 birc xa Mt troi (W/m?);

D: d6 trong caa tAm che (D = 0,95 dbi véi
kinh trang);

& 40 hap thu cia tAm thu ning lwong (D =
0,85 ddi vai kinh trang);

Ty nhiét d6 cua tim thu ning lwong (K);

T,: nhiét d§ cua mo1 truong (K);

Kg: hé sb ton hao nhiét toan phﬁn, véi thm
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thu ning lwong 1am bang kinh tring thi KG =
9,2(K™);

3.2. Phuong phap ché tao mang nano TiO,
tw 1am sach ciia tim thu ning lwong Mit troi

Do diéu kién hoat dong ngoai troi ciia may
sdy, nén tim kinh cta budng thu ning lrong dé
bi bui ban, vi khuan va ndm mdc. Piéu nay anh
huong dén hiéu suat hap thu ning lwong mit
troi cia may. Vi vdy, viéc vé sinh budng thu
ning luwong 1a viéc 1am can thiét va thuong
xuyén, gay lang phi thoi gio trong qua trinh thao
lap. Pé tiét kiém thoi gian va ning cao hiéu qua
lam sach budng thu, bai bao da tap trung nghién
ctru va khai thac ng dung tu lam sach va lam
sach hiéu qua ctia mang nano TiO; trong ché tao
va cai tién tAm hap thu ning lugng Mt troi,

Nhiéu nghién ctru da chi ra ring mang nano
Ti0, dugc tng dung rong rai badi tinh nang khang
khuan, chong mdc va tu lam sach va chdng mo
hoi nuée (Nguyén Thi Hug, 2009-2010).

Hién nay, c¢6 nhiéu phuong phap ché tao mang
nano TiO,, tuy nhién dé ché tao duoc mang trén
dién tich dé 16n thi can phai lga chon duoc
phuong phap phu hgp. V&1 muc dich nghién ctru
ndy, cong nghé son phu va thiéu két & nhiét do
cao 1a phuong phap phu hop dé phti mang nano
TiO, trén tdm hip thu ning lwong Mat troi voi
dién tich bat ky (Tran Chung Thuy, 2010).

Quy trinh ché tao mang nhu sau: bt nano
TiO, kich thuéc 20nm thwong pham (Merck)
dugc phan tan bang cach rung siéu am trong hdn
hop dung mdi nudc va rugu véi néng do ruou
5g/1 trong thoi gian 1 gid' dé tao thanh dung dich
huyén phu trong d6 cac hat nano TiO, duoc
phan bé dong nhat. Dung dich nay dugc phun
trén bé mt tim kinh ¢6 dién tich dwgc tinh toan
thich hop véi khdi lwong nong san can sdy. Sau
d6, tim kinh da phu TiO, dugc nung & nhi¢t do
700°C trong 20 phut rdi dé ngudi dén nhiét do
phong trude khi dua vao stir dung.

3.3. Phwong phap nghién ctru kha nang tu
lam sach ciia mang nano TiO; phi trén tim
hip thu ning hrong Mit troi

Mang nano TiO, dugc khao sat cau tric bé
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mat va sy phin bd cic hat nano bang anh chup
tir kinh hién vi luc nguyén tir (AFM) trén hé do
AFM NT. MTD, chiéu day cua mang duoc do
bang hé do Anpha — Step IQ Profiler, d6 trong
sudt ctia mang duoc khao sat bang may do phd
hép thu va truyén qua UV-VIS-NIR Jasco V570.

4. KET QUA VA THAO LUAN

Bén canh viéc sdy cong nghiép khdi luong 16n
nong san thi viéc siy mot khdi lugng ndng san
nho dung cho cac hd gia dinh trong cac sinh hoat
hang ngay ciing hét sirc co ¥ nghia vé khia canh
tmg dung va thyc tién. Vi vay, bao cdo tap trung
vao nghién ctru, ché tao may sy ndng san mini
dung cho cac ho gia dinh, véi khdi lwong nong
san can sdy dudi 10 kg. Cac két qua nghién ciru
nay ciing hoan toan co thé 4p dung dé ché tao
may say véi khdi lugng ndng san 16n hon.

4.1. Tinh dién tich tim thu niing hrong
Miit troi cho budng sy chira 10 kg ndng san

* Tinh nhiét lwong hitu ich do khong khi
mang ra khéi tim hdp thu ning lwong Mit
troi Q,:

0,-0-"¢ 0o
trong do:
O: nhiét lugng can thiét dé lam bay hoi 1 kg
nudc tir vat liéu can séy:
0= / 1 / 0
d,—d,
Trang thai cua khong khi 4m dugc xac dinh
boi 2 thong sb doc lap trong 4 thong sd: nhiét do
T, entanpi /, d0 4m ¢ va do chira hoi d (hinh 2);
|
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Hinh 2. Qud trinh sdy 1y thuyét trén do thi I-d
(Tran Van Phi, 2005)
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Tra d6 thi mdi lién hé giira nhiét luong véi do
am I-d ctia khong khi am, thu duoc két qua sau:

Véi trang thai 1 cia khong khi, cac thong s6
thu duoc gém: ®o = 85%, =25 =dy=12.10°
(kg am/kg.K?), I) = 58 (kJ/kg.K?).

V6i trang thai 2 ctia khong khi, cac thong s6
thu dugc gom: 0, =20%, to siy =60, d; =dy=
12.10” (kg anvkg.K?), I; = 100 (kJ/kg.K?), d; =
28.107 (kgam/kg.K?).

Thay vao (3), ta co:

0- 1030 —58 _

28.107° —12.10
Luong nudc can bdc hoi khoi vat licu 1a:

= 2625(kJ / kg)

— o/ __ (V)
wegh =% _ 10(kg).wz 7,5(kg)
1-¢, 1-80%
Véi thoi gian sdy 7, =16(gi0), ta thu duoc:
2625.10°7,5
=0, =00 2T 3418
Q=0 16.3600 )

* Tinh cuwong do birc xa Mt troi trung binh E:
E, 5.076.10°(W /m?®/ngay)
T 8(h)

n

E =

=634,5(W /m*)

* Tinh nhiét dé ciia tém thu ning lwong
M{it troi Ty
&-ED _T,+1T, + &-E.D _
a, 2 o
_ (273K +20K)+374K +70K)  0.85.5076.10%0.95
2 7025

v6i a: hé s6 truyén nhiét ddi luu dén dong khi;

T,: nhiét d0 khi vao;

T,: nhiét do khi ra;

Thay céac gia tri cua Q,, E, D, &, Kg, Thy, T
vao (1), thu duoc dién tich can thiét cua tAm hap
thy ning lugng mit troi cho budng hap thy ning
luong cua may sdy twong Gmg voi 10 kg nong
san can sdy la:

T;zr = 7;}7 +

=323,53(K)

Ao 341,8 _
634,5.0.95.0,85-9,2(323,53-293)
4.2. Khio sit tinh chat bé mit mang nano
TiO; phii trén tim thu ning lwong Mit troi
Két qua khao sat cho thdy mang nano TiO,
c¢6 chiéu day c¢& 150 nm (hinh 3), cac hat nano
c6 sy phan bd kha dong déu (hinh 4), co do
truyén qua cao, dat duoc dén 90% trong viing tir
ngoai va anh sang nhin thiy cua quang phd Mit
troi (hinh 5).

1,47(m*)
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+t  Leveling: 2 zones
[izi] Zoom: 44% H

Pos (L} 41.2um |,
Pos (R} M8 um |
Height (L} -0.00204 pum |;
Height (R) 0.146 um |:
Width 276 um :
Height 0.148 um |;
TIR 0.544pm_|;

Hinh 3. Chiéu day ciia mang nano TiO;

Hinh 4. Anh chup bang kinh hién vi luc
nguyén tw (AFM) cua mang nano TiO,

D4 truyén qua (%)

800 1000

600
Budce soéng (nm)

0 400
Hinh 5. Phé truyén qua ciia mang nano TiO;

Su phin b dong déu cuia cac hat nano cho
thiy ché do son phi mang TiO, la thich hop
trong viéc trai mang trén dién tich rong ctia tim
thu ning lugng. Chiéu day mang TiO, dap tng
tiéu chudn kich thudc nanomet, & pham vi kich
thude nay kha ndng tu lam sach dugc phat huy
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cao hon. Po truyén qua cao cho thdy viéc trai
mang nano TiO, khong anh hudng td1 d trong
sudt va kha ning hap thu ning lwong Mit troi
ctia tAm thu niang luong.

4.3. Ché tao va két qua khao sat sy van
hanh ciia may siy néng san sir dung ning
lwgng Mat troi

Thong s6 ky thuat co ban ctia may duoc thé
hién trong bang 1.

Noi dung Thong sb k§ thuat
Dung tich buéng sy | 1,23 mx0,4mx 1,2 m
Khéi lwong ndng san

oz L~ 10k
cin sdy (ti da) 0ke
Dién tich tam thu 1.47 m?

nang luong

Dung tich budng thu

. 0,5mx1,2mx0,15m
nang luong

Chiéu day 16p mang
tu lam sach (nano
TiO;) cua tdm thu
nang luong

150 nm

Phién ban thuc té cua may duogc thé hién &
hinh 6.

Hinh 6. Phién ban mdy sdy néng san dung ning
lieong Mt troi, khoi lwong néng san t6i da la 10
kg (dién tich tam hdp thu ning wong la 1,47 m’)
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Két qua khao sat nhiét do bén trong 1o siy
khi nhiét d6 ngoai troi 1a 37 °C thu dugc nhu
sau. Sau 15 phut, nhiét do trong budng siy 1a
41,5 °C. Nhiét do trong budng sy tang 1én dén
55 °C sau 1 tiéng. Sau 3 tiéng, nhiét do trong
budng siy dat duoc 60 °C va duy tri néu nhiét
d6 ngoai troi khong thay d6i. Két qua tinh toan
va khao sat cho thiy néu duy tri dugc thoi gian
chiéu sang 16 gio thi nong san s& duoc siy kho
60%. Viéc lya chon thoi gian sdy tuy thudc vao
muc dich st dung.

5. KET LUAN

5.1. Pa tinh toan dugc dién tich cua tim hép
thu nang lwong Mit troi phu hop voi khdi lugng

TAI LIEU THAM KHAO

ndng san can say.

5.2. Pa cai tién dugc budng hip thu ning
luong véi tinh ning khang khuan, chong am
mdc va tu 1am sach cao bang cong nghé son phu
mang nano TiO, 1én tdm hip thu ning luong
Mait troi.

5.3. Pi ché tao duoc may sdy nong san ding
cho cac hg gia dinh trong sinh hoat hang ngay
v6i cac thong s6 ky thuat: dién tich tAm thu
nhan ning luong Mit trdi ciia budng thu 1a 1,47
m’, budng sy chira 10 kg khdi lwong néng san,
nhiét d6 budng sy co thé dat duoc 60 °C sau 3
gior sy & nhiét do ngoai troi 1a 37 °C. Nong san
dugc sdy khd 60% sau 16 gid chiéu sang.
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Abstract:
MANUFACTURING SOLAR DRYER FOR AGRICULTURAL PRODUCTS IMPROVED
TiO, NANO ENERGY ABSORPTION MEMBRANE

A dryer for agricultural products using the solar energy is an equipment that operates on the
greenhouse effect. The area and surface character of solar energy obtained panel are two of the
important parameters affecting to the performance of the machine. In this article, the area of solar
energy obtained panel was estimated suitably for the mass of agricultural products and the surface
property of solar energy obtained panel was improved by applying TiO, nano thin film.

Keywords: Greenhouse effect, heat trap, energy obtained box, convection, entapi, nano thin film.
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