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TOM TAT

Bén canh cac ngudn ning luong sach nhu ning luong gio, thuy tridu, dia nhiét..., ning
luong mat troi 1a ngudn ning luong pho bién va dé dugc ung dung trong mot sO linh vyc. Tuy
nhién, viéc luu trir va dung nang luong mat troi két hop nang lugng tir ngudn sinh khéi dé 1am
nong tac nhan sy trong cac thiét bi siy la hoan toan méi. Van d& gip phai trong phuong an nay
la lam sao tich trir duwgc nhiét ndng ctia mat troi, tir d6 tai nhiét cho tdc nhan say. Pac biét, viéc
két hop va t6i tru hoa viéc sir dung nang lugng mit troi va ning lugng tur viée dot nhién liéu co
nguén goc sinh khi nham dam bao tinh hoat dong lién tuc cua thiét bi khi thoi tiét thay doi 1a
van dé can phai giai quyét trong nghién cru ndy. Cong trinh da nghién ctru, ché tao thanh cong
hé thdng thiét bi sdy ca phé sir dung két hop nang luong mat troi va sinh khdi, dam bao cac tinh
nang néu trén. Két qua siy thir nghiém ca phé trén hé thdng thiét bi ciing duoc trinh bay trong
bai bao nay.

Tir khéa: sdy, nang lugng mit trdi, sinh khéi.

1. MO PAU

Nuée ta 13 nudc nong nghiép, nhu ciu phoi sy dé bao quan ndng san va nguyén liéu 1a rat
16n. Hién nay, da sd ho san xuét ca phé déu dung san phoi tu nhién dé 1am giam do 4m cua ca
phé, mot cong doan cé tinh quyét dinh dén chat luong ca phé. Thoi quen nay lam giam hiéu qua
khai thac dit canh tac, ddng thoi khién cho san phdm bi 1an dét cat, d6 4m hat cao, d& bi nam
mdc, 1am giam nghiém trong chit lwong ca phé, do d6 giam gia tri ca phé Viét Nam trén thi
truong quoc té.

Dé nang cao va on dinh chit luong ca phé, viée sir dung may sdy gan nhu 13 bit budc. Tuy
nhién theo kinh nghiém, néu dung than da lam nhién liéu, chi phi cho viéc sdy ca phé chiém
khoang 15 % tong chi phi. Trung binh dé sdy 1 tan ca phé tiéu ton khoang 300 kg than da. Viéc
ding than da lam nhién liéu cho cong doan siy khong nhiing lam tang chi phi san xuét, ma con
gy 6 nhiém moi truong va ting khi hiéu tmg nha kinh.

Tru6c day, da xuét hién phuong phép siy str dung ning lugng mit troi bang cach thiét 1ap
nha kinh dé 1am ting nhiét do siy. Phuong phap nay mdi chi nang cao dugc nhiét d6 sdy so voi
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phuong phap phot truc tiép, nhung Van ton tai mot s6 han ché nhu: ton khong gian, cuong do
sdy khong cao do sy tinh, qua trinh sdy van gian doan do anh huong cia thoi tiét,.

bé khic phuc d}xqc nhitng han ché trén, cAn c6 mot giai phap tong thé nhung van phai dam
bao dugc tinh kinh té va rng dung cao.

Trong cong trinh nay, chung t6i tap trung nghién ctru tim mot giai phap tong thé cho viéc str
dung két hop ning luong mat troi va sinh khdi trong qua trinh sdy, dong thoi ché tao hé thong
thiét bi quy mé pilot, nang suat 200 kg/mé.

2. GIAI PHAP THIET BI

2.1. So d6 h¢ théng

Sau khi nghién clru, so d6 hé thong sdy sir dung két hop ning luong mit troi (NLMT) va sinh
khoi duoc dé xuat nhu sau (Hinh 1):

6 1- Khﬁpg khi
2 - Khdi 1o

3 - Calorife
4 5 10 4 - Khoi thai
4 5 - Ong thu NLMT

6 - Bon trit NLMT

7-Luu chét tai nhiét
_ 13 8. Bom tuin hoan

9 - Quat gio

10 - Nap va théo liéu
11 - Thiing siy

12 - Hoi luu khi thai
1 13 - Khong khi thai

Lo L

Il

T\s/“(

— 11

n
e
l

Hinh 1. So d6 hé thdng thiét bi sdy

Ning luong mit trdi duoc thu qua cac éng thu NLMT (5) va truyén cho luu chit trong 6ng va
tich lai tai binh tich nhiét (6). Luu chat s& duogc tuan hoan bang bom (8) va trao ddi nhiét véi tac
nhan say qua calorife (3). Trong trudng hop khong c6 nang hoic ning yeu dé duy tri nhiét do
sdy, 10 d6t sinh khdi s& duoc khoi dong. Khéi 10 (2) sau khi ra khoi 16 dot s& trao dbi nhiét véi
tac nhan sy qua calorife (3). Quat (9) s& dua tac nhan sdy vao tang sdy (11). Mot phan khi thai
s& dugc tan dung qua bd phan hdi luu (12).

2.2. Thiét bi sy dang thung quay

Séy thung quay la mot thiét bi chuyén dung dé say hat. Loai thiét bi nay duoc dung rong réi
trong cong nghé sau thu hoach dé sy céc vat am dang hat c6 kich thuoc nhé. Trong hé théng
say nay, vat lieu say duoc dao tron manh, tiép x(c nhiéu véi tac nhan sy, do d6 kha ning truyén
nhiét va truyén 4m cao, cudong do siy va do dong déu san pham cao. Trong pham vi cong trinh
nay, ching t6i khao sat, nghién ctru va ché tao thiét bi siy dang thung quay véi duong kinh 0,8
m va chiéu dai 1,5 m (hinh 2).
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Hinh 2. Thiét bj siy dang thung quay

2.3. Hé théng thu va tich niing lwong mit troi

Ming tru trii

3 canh nhin
nhiét bic xa

Hinh 3. Cu tao bo thu nang luong mit troi

B6 thu nang lugng mat troi cod cAu tao nhu hinh 3. B thu gém mot éng hép thu son mau
den ¢ chét long chuyén dong bén trong, hai bén va mat dudi éng ¢6 han ba canh nhan nhiét,
bén ngoai 1a hai 6ng thity tinh 16ng vao nhau, giita hai 6ng thity tinh 13 16p khong khi. T4t ca hé
ong hap thy va 6ng thily tinh dugc dat giita hai mang try trai va phai, vi tri tuong dbi ciia hé
thong 6ng — guong phan xa dugc miéu ta nhu trén hinh 3. Bién dang ctia mang try dugc dung
béi hai cung tron tam O1 va 02 ¢ hai dau mat canh trai va phai, ban kinh cac cung tron la
(r+WQ2 trong d6 r 1a ban kinh 6 ong hép thu con W la chiéu rong cua canh, tic la cac cung tron
nay di qua diu mut cia canh dudi. Véi cu tao nhu vay thi tat ca cac tia buic xa mat trdi trong
ngay chiéu dén mat hirng cua bd thu déu duoce 6 ong hap thu va canh nhéan nhiét duoc.

Phia trén cac 6ng thu nhiét 14 binh tich nhiét, c6 dung tich 250 lit. D& c6 thé tich dugc nhiéu
nhiét, thuong luu chat dugce chon phai c6 nhiét dung riéng tuong doi cao. Paraffin long 1a mot
Iwra chon.
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Hinh 4. H¢ thong thu va
tich nhiét mat troi

2.4. Lo d6t sinh Khoi

Nhu di dé cap, st dung két hop ning lugng tir viéc dot sinh khdi s& duy tri 6n dinh nhiét do
tac nhan say dong thoi dam bao tinh lien tuc ctia qua trinh sdy. Trong cong trinh nay, do ning
suat sdy tuong dbi nho, nhiét do say khong qua cao nén ching t61 dung bubng dbt thu cong ghi
phang Budng ddt c6 dang hinh hop, ghi d6t phiang. Lo dbt co thé tich 0,06 m*; chidu dai 0,5 m;
chiéu rong 0,3 m. Trong budng dt, nhién lidu sinh khdi dwoc chat 1én mit ghi mot 16p day 100—
150 mm qua ctra nap liu. Phia dudi ghi 1a budng tich xi, con phia trén 1a khong gian lam viéc
ctia budng dot. Khi buong dbt 1am viéc, gid duoc cip vao budng xi qua cira gio, di qua ghi vao
16p nhién liéu dé tham gia qua trinh chay.

Lo @6t dugce thiét ké dung dé ddt nhién lidu 1a vo hat ca phé, tac nhan siy 1a khong khi nong
duogc nhan nhiét gian tiép tir khéi 10 qua calorife dang 6ng chim c6 canh. Trong calorife, khoi 10
sinh ra tir qua trinh d6t chay nhién liéu di trong dng trao d6i nhiét, khong khi sach di phia ngoai
ong trao d6i nhiét, hai luu thé ndy chuyén dong chéo dong.

Pé bao vé ghi 10 khong bi qua nhiét khi lam viéc, ta trai 1€én mat ghi mot 16p xi méng, sau
d6 méi dén 16p nhién lidu sinh khoi.

) 3. KET QUA SAY THU NGHIEM
3.1. Pwong cong say

—s—Say bang NLMT — —#—Siy bang Bionass Phoi ning

Di dm (%)
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Théi gian s:"‘]_\' (h)

Hinh 5. Bién thién d6 4m cua ca phé theo thoi gian sdy (thdi gian phoi néng)

Ca phé tuoi dugc dem say theo ba hinh thirc khac nhau: phoi ty nhién c6 déo dinh ky, siy
bang thiét bi sdy chi st dung ning luong mit troi va sdy bang thiét bi siy chi st dung ning
lugng sinh khoi. Buong cong sdy cho ba hinh thirc séy dugc biéu dién trong hinh 5. Két qua cho
thay, cac duong cong sdy nay co hinh dang tuong d6i phu hop voi duong cong sdy li thuyet Két
qua ciing cho thay rang, sdy s dung nang luong mat troi hodc sinh khoi bang hé thdng thiét bi
sdy co thé rut ngin dang ké thoi gian sy so v6i hinh thire phoi tu nhién.
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~ Van tdc tac nhan sdy trong budng sdy dugc c¢b dinh ¢ 2 n/s, luu lugng gio la 4 m®/s. Véan
toc quay cua thung quay 1a 10 vong/phut, nhiét d6 tac nhan say khi khao sat trong gioi han 50
dén 70°C.
3.2. Pwdng cong toc dp siy
Trén co sé duong cong sdy, dudng cong tc do siy dugc xac dinh dya vao cong thirc sau:

U_ |A Hl(%/h)

trong do: U: Tdc d6 sdy; i, mp: DO 4m clia ca phé ¢ thoi gian sdy tha i va i+1 (%); At: Thoi
gian say (gio).
Pudng cong tdc do sdy theo ting hinh thic sdy duge biéu dién trong hinh 6.

—&— Savy bang NLMT —— Say bang biomass Say bang phoi nang

Toe 46 say U (%/h)
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Hinh 6. Bién thién téc d6 siy theo do 4m cua ca phé

Su bién thién toc d6 sdy ctia ca phé duge thé hién ¢ hinh 5 cho thiy quy luat bién thién gan
gidng v6i qua trinh sdy Ii thuyét. Qua trinh siy déu dién ra qua ba giai doan: lam néng vat liéu,
sdy dang tbc va sdy giam tdc.

Qua hinh 6, ta c6 thé nhéan thdy riang toc do siy cuia phwong phap sdy bang thiét bi sir dung
ning lugng mit troi hodc sinh khdi 16n hon dang ké so voi phuong phap phoi ty nhién. Nguyén
nhan 1a do nhiét d sdy ctia phuong phép sir dung thiét bi dwoc duy tri cao hon so v6i phuong
phap phoi ty nhién.

4. KET LUAN

Sau khi thiét ké,’ché tao va lap dat md hinh sdy ca phé sir dung két hop nang luong mat troi
va nhién li€u sinh khoi, chung t6i da cho chay thir nghi€ém hé thong va thu dugc két qua nhu sau:

- Chat lugng san pham ca phé sdy bang thiét bi ning luong mat troi két hop nhién liéu sinh
khdi t6t hon, thoi gian sdy ngan hon so v6i phuong phap phoi nang ty nhién.

- Tan dung dugc ngudn nang lugng mit troi va nhién liéu sinh khdi vao san xuat.

Viéc ap dung cong nghe say rng dung nang Iuang mat troi két horp nhién lidu sinh khéi vao
sdy ca phé noi riéng va cac san pham néng san ndi chung la rat c6 y nghia. N6 c6 thé giup qua
trinh bao quan cac san phidm ndng san duge t6t hon, giam duoc chi phi nhién liéu va dic biét
g6p phan bao vé méi trudng. Tuy nhién, cAn nghién ctru sdu hon dé tai nay dé hoan thién cong
nghé va ma rong thém pham vi ung dung trén cac déi tuong ndng san khac.
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ABSTRACT

MANUFACTURE AND APPLICATION OF COFFEE DRYER USING SOLAR AND
BIOMASS ENERGY

Mai Thanh Phong”, Phan Dinh Tuan
University of Technology of VNU — Ho Chi Minh

“Email: mtphong@hcmut.edu.vn

Beside the clean energy sources such as wind, tide or geothermal energy, solar energy is the
one which is plentiful and easy to use in many fields. Nevertheless, the storage problem, the
usage and the combination of solar energy with the biomass-based one to heat the drying reagent
in dryers is a new issue. The article describes the solution to combine the solar thermal energy
with the biomass-based thermal energy, to ensure a continous operation of the self-designed
coffee dryer. Some test results of coffee drying have been also presented.

Keywords: drying, solar energy, biomass
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