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TOM TAT

Cac bé gia nhiét khéng khi bang nang lirong mat troi (Solar air heater) ciia hé thong sdy
dwoc sir dung rong rai trong cong nghé sau thu hogch. Trong bai bao nay, chung téi phan tich anh
f?uong cua cac thong 50 cau tao bo gia nhiét dén nhiét do khong fJn gia tang sau bo thu va hiéu
sudt nhiét trong diéu kzen khi hau mién Nam, Vze:‘ Nam. Cac thong s6 duwoc khao Sat do la cua izm
iuong géc nghiéng, ty sé canh va khe ho gitta tam kinh va tam hdp thy. Tir d6 d@é xudt cac théng s
ché tao bé gia nhiét img véi 1 m* bé mat hap thy. Cac két qua phan tich I thuyét duoc so sanh véi
thiee nghiém dé khcmg dinh dé chinh xdc. Nhiéu do thi két qua digc trinh bay nhu cac ban do thiét
ké trong qud trinh thiét ke, van hanh bo gia nhiét. Mot mo hinh Sm' dwoc ché tao va thir nghiém, kez‘
qua cho thdy sdy bang bé sdy dat toc do nhanh hon so voi photi nang. Cdc phirong trinh téc do sdy
dwoe xdy dung tir dit liéu thuc nghiém véi hé so hoi quy kha cao.

T khoa: Bé gia nhiét khong khi, Collector, nang liwong mat troi, say, solar drying curve.

ABSTRACT

Solar air heaters of the drying system have been widely used in postharvest technology. In
this paper; we analyzed the effect of the heater structural parameters on air temperature leaving the
solar air heater and its thermal efficiency in weather conditions of South Vietnam. The parameters
investigated including the mass flow rate, inclination angle, aspect ratio and the gap between glass
cover and absorber plate. The pertinent parameters were proposed corresponding to 1 m’ of the
absorber surface. The results of theoretical analysis were compared with those of empirimental
data to confirm the accuracy. Many results were presented as design-maps for design and operation
of solar air heaters. An forced convection solar drier was then fabricated and tested for shrimp
drying. The results showed that the drying rate in case of the drier is much more faster than that of
sun drying. The drying rate equations were developed from experimental data with relatively high
regression coefficient

Keywords: Solar air heater; Collector, solar energy, drying, solar drving curve.
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1. PAT VAN BE

Toém 1a mot thuc pham quen thudc va
khong thé thiéu trong mdi bita in ciia cic gia
dinh tai Viét Nam. Trong linh vuc thuy hai san
va xuat khau ¢ Viét Nam, tom luén déng vai
trdo mii nhon va la mat hang co gia tri kinh
té cao. T6m c6 ham luong dinh dudng cao
véi cac chat nhu Protein, Canxi, Selen, Lipid,
Vitamin B12...Tuy nhién, cac luong vitamin
nay s€ bi pha huy mot cach nhanh chéong, do
do6 chiing phai dugc bao quan néu mudn dir lai
ham Iuong khoang chat va vitamin néi trén.

C6 hai phuong phap phd bién ¢ Viét
Nam dé say tom kho, phuong phép thir nhat
la sdy truc tiép trong bubng sdy dién, phuong
phép thir 2 14 gia nhiét tém kho bang anh nang
mat troi dén mot do Am nhét dinh rdi sau do
dugc dua vao 1o siy khoi nong.

Trén thé gidi da co cac bai bao nghién
ctu thanh cong tmg dung céac collector mat
troi voi dong khong khi cudng birc dé nang
cao viéc san xuat cac mit hang néng nghiép
[1-4]. Trong bai bao nay, tac gla ung dung
phuong phap nay dé nang cao chat lw:)fng cling
nhu hiéu sudt cta viée sdy tom kho bang ning
lurong mat troi.

2. LY THUYET TiNH TOAN
2.1. So d6 nguyén Iy

Trong so d6 nay, khong khi nhan nhiét
tir tam hap thu va nong lén nho hiéu tmg ¢ nha
kinh ¢ bo thu r6i di vao buong siy nho quat
cudng birc. San pham tom say duoc dat trén

khay va dugc sdy dén luc d6 4m dat yéu cau.

2.2. M hinh toan hoc

M hinh toan hoc phan tich b gia nhiét
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khong khi bing nang lwong mit troi co tim
hip thu phing c6 thé xem trong tai liéu [5].
Hinh 1, trinh bay so do bo gia nhiét khong khi
bing ning luong mdt troi dugce khao sat trong
bai bao nay. M6 hinh toan duoc viét bing ngon
ngit Matlab, trinh tu tinh toan dwoc tom tit nhu
sau: Nhép cac thong s6 hinh hoc cua b thu,
gia sir nhiét do tim kinh va tdm hﬁp thu, tinh
céc thong s6 can thiét, cudi ctng la kiém tra lai
cac nhiét do da gia str. O déy, cac tac gia trinh
bay mot s6 phuong trinh co ban nhu sau:

U
Khorg khi T N\p, hy e
—

Tam hap thu # hz £ ‘e
77 /‘/////

Cach nhiét

L" e /' Z / L ‘[‘ / L
'Ub

Hinh 1. So do bo gia nhiét khéng khi bang nang
lrong mat troi

Nhiét luong ¢ ich cua Collector:
Qu - Ac'FR [S - Ul,(TI'm - Tl)]
Trong do:

| S6 thai nhiét cua collector.

Fy=F xF

S 1a nang lugng birc xa dén bé mit hip
thu.
U, : Tong ton thit cua bé thu duoc.
. Tinh nhiét do khong khi ra khoi kénh
dan.

T =T, +—~——Q" 3600 -273

X CP
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Tinh lai nhiét do trung binh cua khong
khi qua kénh dan:

0, -5

Tﬁn = Tﬁ +—=x —-273
A %l

Tinh lai nhiét d¢ trung binh cua tim
hép thu:

Q,, I_FR
F,xU,

=373

2.3. Két qua tinh toan va lua chon thong sb
b6 thu

Tir mé hinh toan hoc & trén, bén thong
s6 gom luu luong khong khi, goc nghiéng cua
bd thu, khe ho gitra tAm kinh va tdm hfip thu,
ty ) canh cua tAm hz‘ip thu duoc chon lam cac
thong s6 doc lap dé phan tich nhiét d khong
khi ra khoi b gia nhiét, hi¢u sudt va do chénh
nhiét do khong khi qua bd gia nhiét. Thong sO
thoi tiét dung dé mo phong duoc liy tir phén
mém TRNSYS 16 [6] cho dia diém Ia TP. Hd
Chi Minh. Cac két qua trong cic hinh 4-7 su
dung dir liéu thoi tiét thang 3 dé nghién ciu
tham s0.

»

Mt b gio ra khot coloctar
-1 = 3 > s
\
4
£
//

Hinh 2. Anh huong ciia heu lieong khong khi
(Goe nghiéng ciia bo thu 200, khe ho gitra tam
kinh va tam hdp thu 10 mm, ty so canh 4).
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Hinh 2, trinh bay anh huong cua luu
luong khéng khi dén cac thong sd phu thude.
Luu luong khong khi tang thi nhiét d§ khong
khi giam dang ké. O luu luong 0.01 kg/s nhiét
do khong khi ra khoi b gia nhiét t61 da c6 thé
dat dén 60°. Hinh 3, trinh bay anh huong cua
goc nghiéng bo gia nhiét dén cac thong sé phu
thudc. Trong khao sat nay, goc nghiéng thay
doi tir 20 dén 50°. Ta thdy, ting goc nghiéng
thi nhiét do khong khi ra khoi bo thu giam, tuy
nhién, mue d§ khong 1on lam. Do d6 dé xudt
chon goc nghiéng quanh 20°. Hinh 4, trinh bay
dnh huéng cta khe ho gilta tim kinh va tdm
hip thu. Hinh 5, trinh bay anh huong cia ty s
canh bo gia nhiét dén cac thong sb hoat dong.

Qua phan tich & trén, cac thong s6 dugc
chon cho bg gia nhiét gidé nhu sau: Luu luong
khéi lwong 0,01 kg/s, goc nghiéng collector
20°, bé rong khe ho gitra tim kinh va tdm hap
thu 25 mm, ty s6 canh 2,5. Hinh hoc nay tuong
{mg véi van tde gio trong collector 1a 0,2 m/s.

ector 0]

Niwet do o ra khot cole

Hinh 3. Anh hiréng ciia goc nghiéng bo gia nhiét
khéng khi (Luu hwong khoi luong 0,01 kg/s, khe
ho tam kinh va tam hap thy 10 mm, ty so canh 4)

Mt o o @ kb caectee [C)

Hinh 4. Anh huong cua khe ho gitta tam kinh va
tam hap thu (Goc nghiéng 20°, luvu liwong khoi

lwong 0,01 kg/s, tv s6 canh 4)
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Mhret do go m khoi coledor [C}
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Hinh 5. Anh huong ciia ty sé canh )
(Goc nghiéng 20°, luu lwong 0,01 kg/s, khe ho tam
kinh va tam hap thy 25 mm)

3. THU'C NGHIEM

Pé so sanh hiéu qua cia md hinh, tac
gia thuc hién song song gilta phoi tom dudi
anh néng truyén théng va siy bing hé thong
nhu hinh 6. Tom duge chon 1a tom st tuoi vai
khéi lwong 13 — 15 con/100g. P6 4m ban diu
cia tém st twoi dugc xac dinh bang cong thirc:

M = [(W,=W )W, x 100(%),
Trong do:

- W, 1a khéi lugng tdm kho ban dau;
- W, 1a khoi lugng khé cua tom.

3.1. Quy cach thwe hién thi nghiém

Hinh 6. M6 hinh thuc nghiém scfy tom kho
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Hinh 7. Say tom khé o buong say

Khéi luong khé cua tom (W ,) dugce xac
dinh bang cach say ¢ nhiét do 105°C ¢ buong
say (hinh 7).

Vi khdi tom ban dau nhu nhau, tac gia
thuc hién véi mo hinh thue nghiém va phot
ning truyén thong. Khéi luong tdom kho cua
hai phuong phép duoc tac gia do voi tan suét
60 phat mdi lan do. B9 am tic thoi duge xic
dinh bang cong thic:

M, = [(Mt. + W,

0
A l] x 100(%),

Vi

- M,: D6 am ban dau;
- W.: Khoi luong tom tai thoi diém do.

4. KET QUA THU'C NGHIEM

Thyc nghiém dugc thuc hién ngay
4/3/2017, tai Truong Trung cép Kinh té - Ky
thuat Quan 12 TP. Hd Chi Minh, tir 8 dén 16
gio.

Hinh 8, biéu dién do am cua hai phuong
phap theo thoi gian. Tir @6 thi ta thiy do am
tom kho say bang bo say dbi luu cudng birc
khéng khi giam nhanh so v&i sy bang phoi
ning.
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Hinh 8. PJ ém ciia sdy tém khé theo thoi gian

bo 4m cudi ngay cua siy bang b siy
va phoi nang lan luot la 46% va 83% (d.b.).
b6 4m say bang bd say gan dat véi yéu ciu
sdy tom kho thanh pham (25% d.b.). Do d6 cac
cdng doan siy tiép theo bang khéi nong s& tiéu
hao it nhién liéu hon. Hai phuong trinh sau 1a
phuong trinh tc d6 siy & hai treong hop trén:

- B6 sy (theo md hinh toan cia Midilli
va Kucuk [7]):

MR=1.3032exp(-0.3666t°92)+0.0217t
- Phoi ning:
MR=1.3079 - 0.3673t + 0.0575t> - 0.0031t*
R?=98.7%
Trong d6: MR 14 ty s6 4m; MR=M /M,

4. KET LUAN

Bai béo thanh 1ap mé hinh toan hoc dé
phan tich céc théng sb hoat dong cua bS gia
nhlet khong khi bang ning luong mit trdi. MQt
s6 két qué quan trong dugc rut ra nhu sau: Anh
hudng cua luu luong khéng khi va khe ho glua
collector va tAm hdp thu 13 dang ké. Dé dat
dugc nhiét d6 gié ra cang 16, nén sir dung luu
luong nhé va khe ho nho. Cac thong sb thich
hop tmg véi 1 m? bé mit hép thu dé ché tao bd
gia nhiét gi6 nhu sau: Luu lugng khéi luorng
0,01 kg/s, goc nghiéng collector 20°, bé rong
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khe ho giita tAm kinh va tdm hép thu 25 mm,
ty s6 canh 2,5. Hinh hoc nay tuong {mg voi
van téc gi6 trong collector 14 0,5 m/s. Nén sy
tir 9 dén 15 gid trong ngay khi d6 nhiét db gié
ra khoi collector 1a hon 10°C. Trong khoang tir
11 dén 14 gio nhiét d6 gi6 ra khéi collector co
thé ting hon 15°C. M4t mé hinh sdy dwoc ché
tao va thir nghiém, két qua cho thdy siy bing
bd séy dat tc d6 nhanh hon so véi phoi néng.
Céc phuong trinh tdc d6 sdy dugc xay dung tir
dir lidu thue nghiém véi hé sb hdi quy kha cao.
Nghién ciru duogc tai tro bai Truong Pai hoc
Béach Khoa, Pai hoc Qubc gia TP. Hb Chi
Minh trong khudn khé Dé tai ma s T-CK-
2016-102.
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