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MOT S6 KET QUA NGHIEN CUU THIET KE, CHE TAO VA
THU NGHIEM HE THONG SAY BANH TRANG KIEU BOI
LUU TU NHIEN BANG NANG LUDNG MAT TROI

D5 Minh Cumg!, Nguyén Dat?, Nguyén Thi Ngoc!

TOM TAT

Bi bao trinh bay mot s6 két qua thiét ké, ché tao va thir nghiém he thong say banh trang nang lwong mél
tréi, nang sudt 25 kg banh trang twoi/mé (100 banh). 3 thi ngluém gom phot néng ty nhién, sdy truc tiép doi
luu tr nhuén, sdy hén hop ddi luu tu nhien duoc thuc hién; nhigt do va bién thién d¢ dm cua banh trang duoc
x4c dinh. Két qua cho thiy nhiét do trong buéng siy di voi he thong sdy hon hop déi Tuu te n&}nén}én Gén
65°C. cao hom hin so véi nhiet d6 khong khi tu nhién (36°C) trong khi nhiét dé trong budng sdy d6i véi he
théng sdy true tidp d6i luu tr nhién 14 53°C; nhiét do tai cic w1 bri trong budng sdy c6 chénh léch nhau
khéng lén (1-3°C). K&t qua cting cho thiy thai gian sdy khi sit dung hé théng hén hop dét luu ty nhien 12 02
gi0, 50 sanh véi hé théng sdy truc uép ot huu oy nhién 1a 3 @ié va pho ndng la 4 gio, he thoong sdy c6 _Lhé
iam théi gan sy dén 1/2 14n so v6i phuong phap phor truyén théng. Nhimg két qua nay khing dinh réng
sir dung hé thong séy nang luong mét tror kiéu hén hep déi luu tu nhién ¢6 thé rit ngén thei gian phoi sdy
béanh trang, nang cao chit lugng san pham, he théng don gian khi sir dung, khong phu thugc vao nguén

nang luong tir bén ngoai, vat béu san co va dé dang gia cong ché tao.

Titkhda: Binh tréng, phoi, sdy, nang hrong mit tror, doi has tr nhién, bo thu nhiét.

1. DAT VAN BE

Bénh trang, hay con goi 12 banh da, 1a m¢t dang
banh sir dung nguyén liéu chinh 1a bt (bét gao, nép,
bét s&n) trang mong, phoi kho. Banh trang la thuc
pham c6 thé bdo quan lau, hién nay banh trang hau
nhue c6 mat khip nov trén mei mién dal nuéc ta.
Nhung nhiéu nhat van 1a Binh Dinh, Quang Ngii va
mét sé noi khac & mién Trung, mién Nam, nhit la
vung déng bing Nam b¢. Banh trang duoc san xuat
chu yéu tai cac nong hé va lang nghé banh trang.

Hién nay, cong nghé ché bién banh trang cha
yéu la cong nghé thi cong hoac ban thit cong, nhiéu
gia1 doan. Trong do, khau lam kho d4 cé tmg dung
mét sé hé thong say st dung nhiét 16 (Ma Phudc
Hoang va cong su, 2016), nhung nhin chung phuong
phap phoi ndng van 1 phé bién. Day la phuong phap
lam khé truyén théng ré nhat, phor sdy duge khéi
lugng 1om. Tuy nhién, phuong phap nay cé nhiéu
nhugc diém nhu dé bi mua dm khi thoi tiét that
thuong, nhiét do phoi sdy thdp, thei gian phoi sy
kéo dai, ting nhan cong cho khau thu cdt khi troi
muz, nguy co mat vé sinh an toan thuc phiam
(Mustayen va cong sy, 2014).
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Viet Nam 12 qudc gia c6 cuong do birc xa mat
tron (BXMT) vao loai cao trén thé giéi, ngudn nang
lugng mat troi (NLMT) ¢6 hau nhu quanh nam véi sé
g1& ning dao dong 1.600 - 2.600 gid/nam, dic biét 1A
khu wvuc phia Nam. Tinh trung binh toan quéc thi
tong lupng birc xa trung binh ndm vio khoang 230 -
250 kcal/cm?/ngay tang dan tir Bic vao Nam. Tiém
nang NLMT t6t nhat ¢ cac ving tir Thira Thién - Hué
trd vao mién Nam (Nguyén Thé Chinh, 2014). Do
vay, viéc tan dung nguén nang lugng mién phi déi
dao ndy dé phor sdy nong san sé tiép tuc duge st
dung phé bién.

Cong nghé sdy ning luong mit tréi c6 nhiéu
kiéu loai khac nhau, duoc thyc hién theo cac nguyén
tic: Thiét b siy trrc tiép, thiét bi sdy gian tiép; vA
thiét bi say hén hop (vira sdy truc tiép vira gian tiép)
v6i har phuong phap dan nhiét 12 déi heu tr nhién
hoac cuong birc (Mustayen va cong su, 2014).

Nguyén ly say bay nhiét kiéu déi luu tir nhién cé
thé la sy truc tiép hay gian tiép hoac két hep.
Nguyén ly sdy nay c6 cau tao don gian, d& ché tao,
chu dong khi troi mua nhé mai che trong sust, sdy
trong buéng kin nén khong bi nhiém ban san phém,
qué trinh sdy khong phu thuéc vio nguén nang
luong bén ngodi, ting duge bé day lop sdy so véi
phoi, it cao dao hon, chat luong sy déng déu hon
(Banout et al, 2010 va Mustayen, et al, 2014).
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Déi voi khau phoi sdy banh trang, thoi gian siy
ngin (khoang 4 g1 phoi), can chi phi siy thip, sir
dung thiét bi don gidn va khong phy thudc vao
nguén ning heong khac, nguyen 1y siy hén hop déi
Iwu ty nhién (BLTN) duoc lya chon dé ché tao va thi
nghiém.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUlU

2.1. Vit ligu va dyng cy thi nghiém

2.1.1. Vit Lidu thi nghiem

Biénh trang gao twoi (rong dweong 100 banh trang
loai day, dudng kinh 300 mm, bé day 1,5 - 2,0 mm)
duge sin xudt tai mdt néng ho san xudt banh trang tai
Quéng Ngai voi khé luong 1a 25 kg, do 4m ban diu
70%, duge sdy dén do 4m duéi 11% va so sanh véi qua
trinh phoi banh trang tr nhién.

212 Dung cu thi nghiém

Trong qua trinh say, mét sé thiét bi do dac sir
dyng trong nghién ctru thue nghiém gém: can dien
tr SP4001, Ohaus — My, muire cin 4 kg, d¢ chinh xac
0,1 g; ti sdy d6i luu ty nhién 115 lit ED 115, Binder -
Durc, dai nhiét d6 sdy 5°C dén 300°C, d¢ chinh xac
0,1°C; thiét bi do vi khi hau EN100 - Dai Loan dé do
4 4m va nhiét d6 khong khi ty nhién (dé chinh xac
1,2°C); thiét bj do da nang ADD81 dé do nhiét do qua
c4m bién nhiét (do chinh xac 0,1°C); thiét bi do nhiét
49 lazer Sealey VS905 — Anh va thiét bi do cuong do
birc xa mat troi Tenmars TN-206 - Dai Loan. Cac dir
liéu do dac cta cAc thidt bi tréen duoc hién thi s6 trén
man hinh hién s6.

1.

2 b o )
Hinh 1. M6t s6 thiét b do dac duge sir dung trong
nghién ctru thire nghiém

2) Thiél bi do dp am ENJ00; b) Thiét bj do nhiét
do da nang ADD8I; ¢) Thiét bi do nhi¢t do Sealey

V5905, d) Thiét bi do cudng dp birc xa Tenmars TN-

Hinh 2. Mét 56 hinh 4nh x4c dinh 4 4m baoh tring

a) Xdc dinh khoi hrpng mau banh trédng, st dung
can dién tr SP4001, Ohaus - My;

b) Binh trang duoc sy kho dén do am khéng
doy, st dung ) say ED 115, Binder - Puc

2.2. Phuong phap nghién ciru

2.2.1. Phuong phép nghién cuu Iy thuyét:

Ap dung cac cong thire Iy thuyét vé sy va birc xa
mat troi dé tnh toan x4c dinh cac thong sé co ban
cia qua trinh say lam co s& ban dau cho viéc thiét ké
hé théng sdy.

2.2.2. Phuong phap nghién ciu thue nghiém:

Tién hanh sdy thir nghiém theo 3 phuong an: siy
true tiép déi leu tr ohien, sdy hén hop déi hwu ty
nhién va phoi ning dé x4c dinh quy luat bién thién
nhiét do khong khi trong bubng sdy, quy luat thay
d8i nhiet dé va d6 4m cta vat lidu sdy lam co s& dé
hoan thién thiét ké va ché tao hé thdng say.

2.2.3. Phuong phap xdc dinh mot s6' thong sé
cong nghé cia qué trinh va thiét by say

Phuong phdp xéc dink nhiét do vé do dm cia
banh tring sau khi sdy

- Nhiét do cia banh trang dugc xac dinh bang
cam bién do nhiet d6 PT100. Cam bién nay duoc cim
trigc i€p vao tam ctia tim banh, thong sé do nhiét d¢
duoc hién thi trén man hinh hién s6.

- Do am cta banh trang duoc x4c dinh bing cach
13y mdu banh trang cho vio ti sdy thi nghiém & nhiét
d6 105°C, say dén khi khai luong khong déi (A. 0. A
C, 2000), d6 am duoc xac dinh theo cong thiic:
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M) == 100, (1)

T_rong dé6: W, 1a khéi luong nadu banh trang truée
khi sdy, g; W, la khéi luong miu banh trang sau khi
sdy kho, g.

Phuong phép xdc dinh nhiét dp khong khi trong
budng s&y

- Nhiét do caa khong khi trong budng siy duoc
xac dinh nho thiét bj do da nang, ma hiéu ADD-81.
Bo cam bién dugc dat & tam buédng sdy. Gia tri do
duge hiéa thi trén man hinh hién sé.

3. KET QUA VA THAO LUAN

3.1. So d4 thiét ké t3ng thé hé théng sdy

Heé théng sdy duge thiét ke, ché tao va sdy thir
nghiém sir dung hai nguyén ly say: say truc tiép kiéu
d6i luu o nhién va siy hén hop kiéu déi Juu ty nhién.
So dé cdu tao cua hé théng siy nhu & hinh 3.
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Hinh 3. So d6 nguyén Iy va cdu tao hé théng sdy
NLMT
Nguyén Iy hoat déng nhu sau: Lién két 2 bo
phan cia thiét bi sdy gdm: bg thu nhuét 1 (colletor 1)
va budng sdy (collector 2) bing bulong, dim bio kin
khit & nhimg chd néi ghép. Pat he théng siv theo

huéog Nam dé collector 1 va 2 co thé thu duge
BXMT véo busi sang va bugi chiéu. Banh trang duee
dat trén khay sdy (khay dugc xép bac thang dé thong
khi va thodt am t8t), dong cira buong say, ba{lh trang
duge lam néng hai mat béi qua tinh bay nhigt
BXMT ctia bo thu nhiét (collector 1) va budng sdy
(collector 2), qué trinh hdp thy BXTM lam nong mat
trén banh trang va nhiét cung cap tir collector 1 lam
néng mat dudi ciia banh trang, do vay thoi gian sdy
duoc rit ngdn dang ké. Nho su d6i luu ma khong khi
4m thodt ra ngoai qua ctra thot 4m phia trén budng
say.

3.2. Tinh to4n c4c théng s6 co ban ciia hé théng
sdy

321 Dién tich bo thu nhiét

S lieu ban ddu: khot luong banh trang turor dé say
G125 kg, 46 4m ban dau e, = 70%, do Am yéu ciu clia
banh rang khé thanh phim @, = 11%; nhiét dé moi
truong ¢, = 30°C, d6 4m tuong déi ¢ = 75% nhigt do
khong khi trong buéng sdy £,= 55°C, nhiét d¢ cuéi qua
trinh sdy ¢4~ 38°C. Hiéu sudt cua bd thu nhiét 1a 7, =
0,35; chon cuong do buc xa mat oroi E, = 950 W/m?
Thoi gian sdy r = 3 g6, Tra phy lye 5 (Tran Van Pha va
cs, 1994), ap sudt bao hoa cua hoi nuéc & 30°C va 55°C
14 p,, = 0,04241 bar va p_ = 0,1574 bar; ap sudt khong
khi 4m 14 p = 09933 bar, nhiét dung rieng ctia khong
khi khé C= 1 kl/kgKK, nhiét dung riéng cta hoi nuoc
Cu= 1,93 KJ/kgKK, nhiét 4n hoa hoi cia nwdge r~ 250
kJ/kg.

* Lugng nuée can tach ra khoi vat say tinh theo
cong thuc:
=M —W) 25.(70-11)

t(100-W,)  (100-11)

* Lwong am can tach trong 1 gior la

& =m,/t=1657/3 = 5,52 kg/am/h (chon thoi
gian say /= 3 gio) n

* Trang thai khong khi méi truomg:

Do chira 4m cia khang khi moéi truong:

=16,57 kgam (1)

=0,021 kg/kgKKK (6]

* Trang thai khéng khi cuéi collector:

d,=0620-9fa_ _g gy 0.750.04241
-9 P, 0.9933-0,75.0.04241
Entanpi cua khong khi ty ohien la:
1, Cote Y +d,(r+Cppet)

1.30+0,021(2500+1,93.30) = 83.72 k] /kgKK (0]

Gia thiét he théng 1a kin, do chia dm truee va
sau bo thu nhiét la nhu ahau ¢6 @, = da ta tinh duorc:
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I = Gyt 40y (r+ Cpy) = 1.55+0,021(2500+1,93.55) =

109,72 kJ /kgKK

D6 4m twong ddi cia khong khi trong budng siy sau khi dugc dét nong & collector 1:

d,p _ 0,021.0,9933

%=, 622+d,)p,, 7 (0,622+0,021).0,1

* Trang thai khong khi cudi qua trinh sdy:
Trang thai ndy x4c dinh béi ;= I, chon £;= 38°C, nét
_ l]—Cp13 109,72-1.38
725004193, 2500+1,93.38

=0,0278 kJ

d,p

0,0278.0,9933

.100% = 20,6%
574

suy taco Py =0,06674 bar

/kgKK

.100% = 63,6%

= 062+dyp,

Voi 46 Am ¢, =63,6% <<100% nén khong xay ra
hién tugng dong suong trong buodng sdy, nhu vay
viéc chon t;=38°C la pha hop.

+ Tiéu hao khong khi ly thuyét:

1 1

e L 147 KgKK /g
a—d o0ams—on Y KeKK /kedm

1 LIMuKK

[
b

(6]

//1 ©=100%

9, @/kgKK

dy=d; d

1 2 .--

Hinh 4. So 44 nguyen ly ciia thiét bj sdy NLMT
déi luu ty nhién va db thi I-d

99333 99333

~(0,622+0,0278).0,

06674

Néu xem hé théng 1a kin thi lugng khong khi
khé cin thiét dé siy 25 kg banh trang tir 4 am 70%
dén A6 dm 11% la: my, = myl, = 1657.147 = 2435
kgKK.

Vay tong thé tich khéng khi 4m qua collector la:
V = m,.v, = 2435. 0,951 = 2315 m® (Tran Vin Phy,
2003).

=>Thé tich khong khi di qua collector trong mét
gay la:

v= 315 =0,2143 m*/s. Véi téc d6 gio trung
3.3600
binh tai Quang Nga la v, 1,3 m/s

(http://www.quangngai.gov.vn).

Ta c6 dién tich thong gié (dién tich cit ngang bo
thu nhi¢t) 1 4, = v/, = 0,2143/1,3 = 0,187 m*

Ty trong cua khong khi:

= 1,105 kg/m?*

p=

3.2.2. Dién tich khay sy
S=m/(ba) (m)
b la ty trong ciia banh la 987,5 kg/m% vaa la bé
day 16p banh trang sdy, chon bé day l6p say thi
nghiém la a = 0,002 m.
=> § =25 /987,5.0,002 = 12,6 m?, chon dién tich
san sdy la 13 m%
Tir cong thire tinh dién tich bo thu nhiét (Banout
va cs, 2010):
npCpd_021431LISLI0N2S

B 0.35.950

2

A 17,8 m*
chp,
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(287+4624,)(273+1,)  (287+462.0,021)(273+30)

Trong do: A,, 1a téng dién tich thu nhigt BXMT
ctia h¢ thong sdy gom: dién tich thu nhiét tryc tiép
(budng sdy) va dién tich thu nhiét gién tiép (collector
1); 7. =0,35 la hiéu sudt nhiét chung cia hé thong
say.

3.3. Ché tao mé hinh sdy banh trang st dung
NLMT, ning sudt 25 kg/mé

Theo so dé nguyén ly duge chon & trén, thiét bj
sdy 6 hai bo phan hdp thu nhiét bic xa nhiét
(BXMT): Thu nhiét giin tiép BXMT cho qua trinh
say nhe bo thu nhuét 1 (collector 1). Thu nhiét trye
tiép 1a budng sdy (collector 2), lam nhiém vu chia
vat say vira 1a mét collector hap thu BXMT.
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)

Theo tinh toan & trén, chon dién tich buong sav
(collector 2) ta: 14 m? Vi var lieu la tAm day ni long
trong suét day 0,2 mm, mat nén duoc phi ni long
den day 0,5 mm 4é ngan am lén tir nén, ngan ngua ky
sinh tring gay hai va tang cuang hap thy BXMT dé
gia nhiét cho buodng say. Khung khay say duogc gia
cong bang thép vuong ma kém 25 x 25 x ] mm son
den d€ tang cuong kha nang hdp thy birc xa mat oi,
vi lam bing luéi thép khong ri. Khung buong sdy
dung thép ¢35 x 1 mm lién két han (hogc c6 thé tan
dung vat liéu gé sin c6 tai dia phuong). Buong siy
dugc phti ni long trong suét dé bay nhiet BXMT.

Chon dién tich bg thu nhiet 1 (collector 1) = 3.8
m’, v6i két cdu by thu dang hinh hop, kich thuoe
3000 x 1300 x 100 mm. Khung lam bing thép thép L
25 x 25X 2 mm, tdm hap thu kim loai kiéu zic z4c cé
dd nghiéng canh zic zic so véi tAm day 45° dugc son
den, cach nhiét tim virgin va xép; tim trong suét la
kinh xay dung day 5 mm. K&t cau va ciu taoc mo
hinh sdy nhu hinh 5.

Hinh 5. C4u tao ctia mé hinh hé théng sdy banh
trang NLMT, ning sust 25 kg/mé

1. B6 thu nhigt 1 (collector 1): 2. Tam phi trong
suét (collector 2); 3. Buong sdy; 4. Khay sdy; 5. Ti
diéu khién; 6. Cua thoét dm.

3.4. Kt qua thi nghi¢m b¢ théng sdy

Sau khi ché tao, hé théng sdy duoc khio nghiém
dé sdy 25 kg la banh trang uét. Bé day op sdy: 2 mm;
dien tich khay siy la 13 m% dé 4m khong khi ty
nhién khoang 75%; nhiét dé cao nhat ngay 36°C, troi
khong mua. Qua qua trinh s&y thu nghiem tai sén
Khoa Co khi Ché tao, Truong Cao ding Ky ngheé
Dung Quat, Quang Ngai (Hinh 6) v4i 3 phuong an thi

nghién: sdy truc 6ép kiéu di luu 1 waién du{‘g
b6 thu nhiét 2), sdy hén hop kiéu doi bru 1 nhiéa
(dung phéi hop bo thu nhigt 1 va * - va b7 D40 1
phién dé ddi sanh. Két qua khao nghiém duoe thé
hién nhu sau:

Hinh 6. Hinh anh thi nghiém sdy

a). Po nhi¢t do tai cdc vi tr xic dinh; b). Qui
triph s4y bdnh tring.

3.4.1. Kha nang nang nhiét dp khong khi cua hé
théng sdy
~0= Nkt 65 (o) oiie XK vedn
o Hendx 33 (00 ) budrg sy th xing cobd th it
=0 et 85 (0C) tar budrg sty ith <o bd fu k.

oc

NHIET 00,

}

S D I PP PLELI PSSP
RO IO R R IR MRS )
gL & R R \s“ \t‘s

THOA G T
Hinh 7. Kha nang nang nhi¢t clia clia thiét bj sdy

Qua hinh 7 ta thdy doi vai he théng siv hén hop

d6i luu e nhién, nhiét do trong buédng sy cao nhit
rong ngay dén trén 60°C, cao hon nhiét dp khong
khi tu nhién t6i thiéu la hon 10 C va 11 da dén gin
30°C. Déi véi hé thong sav true uép dor lwy oy phién,
nhiét d¢ trong budng sa\ cao hon khor. = oy phien
dén 20°C. Biéu nay khang dioh rang sit du:., L\MT

40 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2-THANG 2079



KHOA HOC CONG NGHE

dé gia nhiét cho céc thiét bi sdy ki€u hén hop déi luu
tu nhién ¢6 wvu diém hon béi kha nang nang nhiét cao
hon so véi hé théng sdy truc tiép déi luu ty nhién.
Nhiét 46 budng sdy ludn cao hon nhigt dé khong khi
tu nhién, qua d6 khing dinh viéc st dung hé théng
say nang luong mat trdi, sach va mién phi ndy nhim
ning cao chat lugng vat sdy, khai thac duoc thé
manh vé tiém nang nang lueng BXMT cia Quang
Ngai cang nhu mién Trung 13 huéng di kha thi.

Nhi¢t d¢ cua khong khi trong budng sy bién
thién theo thoi gian trong ngay, budi trua (b
12h00 dén 13h30) nhiét dé kha cao (dén hon
60°C) va giam xuéng khi chiéu dén hoac sang
som. Day 13 co s& dé thiét ké, lua chon két cau thiét
b va lira chon ché dé say phu hop véi timg loai san
phim sdy. Véi wu diém nay, khi cuong d6 BXMT
thap, nhiét d6 bén trong budng sdy dén gan 50°C van
c6 thé 1am banh tréng nhanh khé.

3.4.2, Bién thién nhi¢t do cua bdnh tring theo
thoi gian

—o—Nrujt d (o€} s khay xa b t nhedt

67 —0—Nrudt db (oC) t khay gria bedng sdy
o Nttt 06 (6C) 131 Khay gn b thy chdt

NMIET DO, °C

Hinh 8. P thi bién thién cia nhiét 49 cic 16p banh
trang theo thoi gian

Trong qua trinh sy, ti€n hanh do nhiet d6 cua
banh tréng tai 3 vi tri trong buéng sdy: gin bo thu
nhiét 1, gitra budng sdy va xa bo thu nhieét 1, két qud
thé hién trén hinh 8. Qua hinh 8 ta thdy, quy luat
bién thién nhiét do ciia banh trang tai céc khay trong
qué trinh sdy cing tuong tr nhu sy thay déi cuong
d6 birc xa mat troi trong ngay, tuy nhién cé s sai
khac nhiét do tai cac vi tri trong buéng sfy la khoang
1-3°C. Diéu nay chi ra ring, véi két céu hé thong sdy
hén hop déi luu tu nhién c6 thé cho chit luong sdy
dong déu. Véi viec b6 tri say mét 1op tren khay sdy
xép bac thang tao thong Kkhi t6t va str tiép xic BXMT &
bé mat trén cita banh trang (banh tréng tham gia hép
thu bire xa mat troi va duge lam nong) két hop nhiét

khong khi néng cip fir bo thu nhiét 1 lam nong mat
dudi ctia banh trang dé ddy nhanh sy trao ddi 4m gitra
banh trang v khong khi, rit ngin thin gian sdy; viéc
két hop ndy c6 thé nang nhiét do sdy dén hon 60°C, cao
hon nhiét 46 tinh toan ly thuyét (55°C).

3.4.3. Pudng cong gidm am theo thor gian cia
banh trang

W —0—PP Phei tu fihén
—0—PP Shy trye tap Soituy tu huén
—4—PP Sdy 1én hop dérhuty nivda

Hinh 9. Pudmg cong gidm 4m ctia banh trang

Hinh 9 cho thay dé phoi banh trang tir d6 4m
70% xuéng con khoang 11% phai mat 4 git, trong khi
img dung hé thdng sdy NLMT kiéu truc tiép ddi luu
tu nhién c6 thé rit ngan thai gian sdy 3 g1y va d6i voi
siy hén hop déi luu ty nhién chi mat 02 gior sdy. Diéu
d6 cho thay ring img dung hé thong sdy NLMT kiéu
461 huu ty nhién dé say banh tréng, vira riit ngén thoi
gian sdy vira bio dam vé sinh an toan thuc pham, vira
ngan ngira dugc mua am bat thuang, c6 thé sdy dugce
nhiéu mé sdy trong ngdy, ddc biét tan dung dugc
nguén nang luong sach, v6 tan ndy. Ngoai cong dung
sdy khé banh trang, hé théng c6 thé sir dung linh
dong nhu kho luu quan tam théi trong qua trinh san
Xuat va tiéu thu bauh trang.

4. KET LUAN

Nang Jwong mat troi 1a nguén nang lueng sach,
tAi tao va mién phi co thé diing dé phoi sdy cac san
phdm néng nghiép c6 nhiét d6 sdy thap. Két qua
nghién ctru da ché tao va thir nghiém he théng say
banh trang ning luong mit tréi kiéu hén hop dor luu
tr nhién. Két qua thir nghiém cho thdy h¢ théng sdy
c6 thé nang nhiét o sdy @én hon 60°C (cao hon so
vér nhiét d6 ngoai i dén 30°C); do vy giam dwoc
théi gian sdy 0,5 lan so vér phoi tw nhién va 1,5 1an so
véi he théng sdy truc tiép ddi luu ty nhién.

Hé thang sdy c6 két cdu dom gidn, vat liéu sin
6, ¢6 thé tan dung cac vat lieu & dia phuong, nho
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vay giam duoc gia thanh ché tao thiét bi. Khong phu
thugc vao nguén nang leong tir bén ngoai, ngan ngira
duec hién trong mua néng that thueng. Chat luong
san pham sau sdy 161 hon vé mau séc, c6 d khé déng
déu, dam bao yéu cau dé bao quan Lau dii Véi he théng
sdy hon hop déi luu tu nhién ¢6 thé siy duoc cac loai
néng san c6 nhiét do sdy thap va han ché duoc nhiéu
nhuoe diém cia phuong phap phoi truyén théng.

Dic biet, voi thoi bét mua néng that thuong nhur
cac tinh mién Trung, str dung hé thong sy NLMT sé
chu dong hon trong viéc phong mura dm, gidm duge
nhan céng phuc vy trong qua trinh say.
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SOME RESULTS OF DESIGN, MANUFACTURING AND TESTING OF RICE PAPER DRYING
USING MIXED MODE NATURAL CONVECTION SOLAR DRYER

Do Minh Cuong’, Nguyen Dat?, Nguyen Thi Ngoc!
'College of Agriculture and Forestry, Hue University

?Viet Nam - Han Quoc Quang Ngai College

Summary
This article presents some results of design, manufactunng and tesuing solar dryer systero for drying wet
rice paper with yield of 25 kgs per batch. Three treatments including open sun drying, direct natural
convection and mixed mode natural convection solar drying systems are conducted; Temperature and
moisture content are determined during drying process. The resulls showeg that the {emperature in the
drying chamber is alway fugher than of natural air temperature, 1t is up 1o 65°C for mixed mode natural
convection solar dryer while the max temperature of natural air of 36°C and temperature n the drying
chamber of direct natural convection solar dryer of 53°C. The temperature in positions in the drying
chamber is not sigmificantly different (1-3°C); The results also showed that the drying time when using
mixed mode natural convection solar drying dryer is 02 hours, compared with direct natral convection
system is 03 hours and open sun drying of 04 hours, It is evident thal the muxed mode natura) convecton
solar drying system can reduce drying time to d bmes compared the open sun drying method. These
results confirm that the use of natural convection solar system can shorlen drying time of rice paper,
improve product quality, simple to used, independ on external energy sources, manufacturing materials are

available.

Keywords: Rice paper. open sun drying, drying, solar energy, natural convection, air collector.
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