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T6MTAT 

Bai bao trinh bay mot sd k^t qua thiet ke. ch '̂ tao va thijf nghiem he thdng say banh trang nang lirong mat 
trdi, ning suat 25 kg banh Uang tuoi/me (100 banh). 3 thi nghiem gdm phoi nang tir nhien, say true tiep ddi 
Imi tu nhign, say bdn hop ddi lim tu nhien duoc thuc bien; nhiet do va bien thien dd am ciia banh trang duoc 
xac dinh. Ket qua cho thay nhiet do trong buong say doi voi he thdng say hdn hop doi luu tir nhign len d̂ n 
65"C, cao hon ban so voi nhiet do khong khi tu nhien (36°C) trong khi nhifet do trong buong ŝ y ddi voi he 
thdng sjiy true tiep ddi Imi tu nhiSn la 53"C; nhiet d6 tai cac vi tri trong buong say co chenh lech nhau 
khong \<m (1-3°C). Ket qua cung cho thay di^ gian say khi sii dung h^ thong hdn hop ddi Itni tu nhien la 02 
gid, so sanh vol h# thong say true hep ddi liru tu nhign la 3 gio va phoi nSng la 4 gid, hg thdng say co th^ 
giam thoi gian say den 1/2 lan so voi phuong phap phoi Uuyen thdng. Nhung ket qua nay khang dinh rang 
su dung he thdng say nang luong mat troi kieu h6n hgp ddi luu tu nhien co the nit ngan thoi gian phod say 
banh trang, nang cao chat lirong san pham, he thOng don gian khi su dung, khong phu thuoc vao nguon 
nang luong tir ben ngoai, vat Leu sin co va d§ dang gia cong ch^ tao. 
Tiikhda: Banh trang, phoi, say, nang lugng mat tren, ddi luu tunhien, bo thu nhiet 

1 . OAT VAN BE 

Banh trang, hay con ggi la banh da, la m6t dang 
banh su dung nguyen heu chinh la bpt (hot gao, nep, 
bgt san) trang mong, phoi kho. Banh trang ia thuc 
pham CO the bao quan lau, hien nay banh trang hdu 
nhu CO mat khap nm tren moi mien dat nuoc ta. 
Nhung nhieu nhat van la Binh Dinh, Quang Ngai va 
mot so noi khac 6 mien Trung, mien Nam, nhat la 
vung d6ng bang Nam bo. Banh trang duoc san xuat 
chii yeu tai cac nong ho va lang ngh6 banh trang. 

Hien nay, cong nghe che bien banh trang chu 
y^u la cong nghe thu cong hoac ban thu cong, nhieu 
giai doan. Trong do, khau lam kho da co ung dung 
mdt s6 he thdng say sir dung nhi6t 16 (Ma Phuoc 
Hoang va cong su, 2016), nhung nhin chung phuong 
phap phoi nang van la pho bien. Day la phuong phap 
lam kho huyen thdng re nhat, phoi say duoc khoi 
lupng Ion. Tuy nhien, phuong phap nay co nhi^u 
nhugc diem nhu dk bi mua am khi thoi tiet that 
thuong, nhiet dp phoi say thap, thoi gian phoi say 
keo dai, tang nhan cong cho khau thu cat khi troi 
mua, nguy co mat ve sinh an toan thuc pham 
(Mus^^en va cong su, 2014). 

' Truong Dai hpc Nong Lam, Dai hoc Hû  
- Tnrcmg Cao dang Ky nghe Dung Quit, Quang Ngai 
Email: doniinhcuong@huaf.edu.vn 

Viet Nam la qudc gia co cuong do biic xa mat 
trdi (BXMT) vao loai cao tren the gidi, nguon nang 
luong mat troi (NLMT) co hau nhu quanh nam vdi so 
gia nang dao ddng 1.600 - 2.600 gio/nam, dac bi^t la 
khu vuc phia Nam. Tinh trung bmh toan qudc thi 
tong lupng buc xa trung binh nam vao khoang 230 -
250 kcal/cmVngay tang dan tir Bac vao Nam. Tiem 
nang NLMT tdt nhat b cac vimg tir Thira Thien - Hu^ 
h-ff vao mien Nam (Nguyin The Chinh, 2014). Do 
vay, viec tan dung nguon nang lupng miln phi d6i 
dao nay d^ phoi say nong san se tiep tuc dugc sir 
dung phd bien. 

Cong nghe say nang luong mat troi cd nhi^u 
kieu loai khac nhau, diroc diuc hien theo cac nguyen 
tac: Thi^t bi say true tiep, thi^t hi sjiy gian ti^p; va 
thiet bt say hdn hgp (vira say triK tiep vira gian ti^p) 
vdi hai phuong phap din nhiet la ddi luu tu nhien 
hoac cuong hue (Mustayen va cong su, 2014). 

Nguyen ly say bay nhiet kieu doi luu tu nhi&n c6 
the la say true tiep hay gian tiep hoac k^t hop. 
Nguyen ly say nay co cau tao don gian. Ah ch^ tao, 
chu dong khi trdi mua nha mat che trong sudt, say 
trong buong kin nfen khong bi nhi^m ban san phdm, 
qua trinh say khdng phu thugc vao nguon nang 
luong ben ngoai, tang dupe b^ day lop say so voi 
phai, it cao dao hon, chat lugng say dong deu hon 
(Banout et al, 2010 va Mustayen, et al, 2014). 
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Ddi voi khau phoi say banh trang, thdi gian say 
ngan (khoang 4 gia phoi), can chi phi say thap, su 
dung fhiet hi don gian va khdng phu thupc vao 
nguon nang lupng khac, nguyen ly say hon hpp ddi 
luu tu nhien CDLTP^ dugc lua chpn de che tao va thii 
nghifem. 

2. VAT LEU VA PHUDNG PHAP NGHBU CUU 

2.1. vat li^u vk dung cij thi nghiem 

2.1.1. VitMu thi nghiem 

Banh trang gao tuoi (tuong duong 100 banh d-ang 
loai day, duong kinh 300 mm, be day 1,5 - 2,0 mm) 
dugc san xuat tai mot nong ho san xuat banh frang tai 
Quang Ngai voi khoi luong la 25 kg, dp am ban dau 
70%, duoc say den do am diroi 11% va so sanh vdi qua 
trinh phoi banh trang tu nhien. 

2.1.2. Dungcu thi nghiem 

Trong qua trinh say, mot sd thiet bi do dac siic 
dyng trong nghifin cuu thuc nghiem gom: can dien 
tu SP4001, Ohaus - M?, muc can 4 kg, dp chinh xac 
0,1 g; tu say ddi luu tu nhien 115 lit ED 115, Bmder -
Due, dai nhiet do say Ŝ C den 300"C, dp chinh xac 
0,rC; thiet hi do vi khi hau ENIOO - Dai Loan de do 
dp am va nhiet dp khong khi tu nhien (do chinh xac 
1,2°C); thiet hi do da nang ADD81 de do nhiet dp qua 
cam bien nhiet (do chinh xac 0,1''C); thi^t hi do nhiet 
dp lazer Sealey VS905 - Anh va thiet bi do cuong dp 
hue xa mat troi Tenmars TN-206 - Dai Loan. Cac du 
lieu do dac cua cac thi^t hi tren dugc hien thi sd tren 
man hinh hien so. 

VS905; d) Thidt bi do cudng do buc xa Tenmars TN-
206 

a) b) c) d) 

Hinh 1. MOt sd thi^t bi do dac dupe sii dung trong 
nghien ciiu thyc nghiem 

a) Thiet bi do do am ENIOO; b) Thiet hi do nhiet 
do da nang ADD81; c) Thidt bi do nhiSt do Sealey 

Hinh 2. MOt s6 hinh kah x ^ dinh dO ^ b^nh trdng 

a) Xic dinh khdi luang miu banh trang, su dung 
can dien tuSPiOOl, Ohaus-My; 

b) Banh trang duac say khd ddn do am khong 

ddi, sir dung tu say ED 115, Binder-Due 

2.2. Phirong phdp nghien cuu 

2.2.1. Phuong phap nghidn cuu ly thuyet: 
Ap dung cac cong thiic ly thuyet ve say va buc xa 

mat trdi de tinh toan xac dinh cac thong sd ca ban 
cua qua trinh say lam co sd ban dau cho viec thiet ke 
he thdng say. 

2.2.2. Phuong phap nghien cuu thuc nghiem: 

Tien hanh say thir nghiem theo 3 phuong an: say 
true tiep ddi Iim tu nhien, say hdn hop ddi luu tu 
nhien va phoi ndng d^ xac dinh quy luat bt^n thifen 
nhiet dp khong khi trong budng say, quy luat thay 
doi nhiet do va do am cua vat lieu say lam co sd de 
hoan thien thiet ke va ch^ tao he thdng say. 

2.2.3. Phuong phap xac dinh mot sd thong sd 
cong nghe cua qua trinh va thiet bi sdy 

Phuong phap xac dinh nhiet do va do am cua 
banh trang sau khi say 

- Nhiet dp cua banh trang dugc xac dinh bang 
cam bidn do nhiet do FTIOO. Cam bien nay duoc cdm 
true hep vao tam cua tam banh, thdng sd do nhiet dp 
dupe hien thi tren man hinh hien sd. 

- Dp am cua banh trang duoc xac dinh bang each 
lay mlu banh trang cho vao tu say thi nghiem b nhiet 
do lOS^C, say den khi khdi lugng khong ddi (A. O. A 
C, 2000), do am dupe xac dinh theo cong thuc: 
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M(%}^- -100, (1) 

Trong dd: W, la khdi lugng miu banh trang truoc 
khi say, g; ff̂  la khdi lugng mau banh trang sau khi 
say khd, g. 

Phuong phap xac dinh nhiet do khong khi trong 
buong say 

- Nhiet dp ciia khdng khi frong budng say dugc 
xac dinh nhd thi^t bi do da nang, ma hieu ADD-81. 
BO cam bidn dugc dat a tam budng say. Gia tri do 
dugc hien thi tren man hmh hien sd. 

3 . KET QUA VA THAO LUAN 

3.1. Sa do Ihi^t k^ ^ n g th^ h$ thdng say 

He thdng say dupe thiet ke, che tao va say thir 
nghiem su dung hai nguyen ly say: say true tiep kieu 
ddi luu tir nhien va say hdn hpp kieu ddi luu tir nhien. 
Sa dd can tao cua he thdng say nhu d hinh 3. 

hudng Nam de collector 1 va 2 cd the thu dupe 
BXMT vao budi sang va budi chieu. Banh trang dugc 
dat tren khay say (khay dupe xdp bac thang de thdng 
khi va thoat am tdt), ddng cua budng say, banh trang 
duoc lam ndng hai mat bdl qua trinh bay nhiet 
BXMT cua bo thu nhiet (collector 1) va budng say 
(collector 2), qua hinh hap thu BXTM lam ndng mat 
tren banh trang va nhiet cung cap tii collector 1 lam 
ndng mat dudi cua banh trang, do vay thdi gian say 
duac nit ngan dang ke. Nha su ddi luu ma khdng khi 
am thoat ra ngoai qua cua thoat am phia tren budng 
say. 

3.2. Tinh toan cac thdng sd CCT ban ciia hO thdng 
say 

3.21. Dien tich bd thu nhiet 

Sd lieu ban ddu: khdi lugng banh trang tuoi dd say 
G^25 kg, dp am ban dau coj = 70%, do am yeu cau cua 
banh trang kho thanh pham (02 = 11%; nhiet dp moi 
trudng t; = SÔ 'C, do am tuong ddi cp = 75%; nhiet do 
khdng khi trong budng say 4 = 55"C, nhiet dO cudi qua 
trinh say t-r 38^C. Hieu suat ciia bd thu nhiet la T;̂  = 
0,35; chon cudng do biic xa mat trdi E„ = 950 W/m .̂ 
Thdi gian say r = 3 gid. Tra phu luc 5 (Trdn Van Phii va 
cs, 1994), ap suat bao hda cua hoi nude d 30''C va 55''C 
la Ai = 0,04241 bar va p^ = 0,1574 bar; ap suat khdng 
khi am la jD - 0,9933 bar; nhidt dung rieng cua khdng 
khi khd C^ 1 kj AgKK, nhiet dung ridng cua hoi nude 
C^ 1,93 kl/kgKK, nhiet an hda hoi cua nude r= 2500 
kJ/kg. 

* Lugng nude cdn tach ra khdi vat say tinh theo 
cdng thiic: 

Hinh 3. Sa dd nguyfen ty va cau tao he thdng say 
NLMT 

m.{W,-W^) 25.(70-11) _ 
16,57 kg am (1) 

Nguyen ly boat ddng nhu sau: Lien ket 2 bd 
phan cua thiet bi say gdm: bd thu nhiet 1 (colletor 1) 
va budng say (collector 2) bdng bulong, dam bao kin 
kbit d nhiing chd ndi ghep. Dat he thdng say theo 

^,P. „ .„„ 0,75.0,04241 

" (lOO-H',) (100-11) 

* Lugng am can tach trong 1 gid la 

g = myt- 16,57/3 = 5,52 kg/am/h (chpn thcd 
gian say f = 3 gid) (1) 

* Trang thai khdng khi moi trudng; 

Dp chiia am cua khong khi mdi trudng 

d, = 0 , 6 2 2 - = 0,622-
P-<P^P,^ '" 0,9933-0,75.0,04241 

Entanpi cua khdng khi tu nhien la: 

tj +dj(r^C,,.tj) 

= 0,021 kg/kgKKK (1) 

1.3(>i-0,021(2500+I,93.30) = 83,72 kJ/kgKK (1) 

* Trang thai khong khi cudi collector: 

Gia diiet he thdng la kin, dp chua am tnidc va 

sau bp thu nhiet la nhu nhau cd dj= dj>,ta tinh duoc 
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4 = C^t2 +d2 (r+ C^t^) - 1.55+0,021(2500+1,93.55) - 109,72 kJ/kgKK 

D6 i n tuong doi cua kheng khi trong buong siy sau khi duoc ddt nong b collector 1: 

^ P „^o,^_ 0,021.0,9933 
Vi .100% = 20,6% 

(0,622 + d, )p , j (0,622 + 0,021).0,1574 

* Trang thai kh6ng khi cu6i qua trinh sELy: 

Trang thai niy xac dmh boi / , = /j, chpn t, - se'C, noi suy ta co P,, = 0,06674 bar 

109,72-1.38 

" 2500 + 1,93(3 

' (0,622 + ^3)^,3 

2500 + 1,93.38 
= 0,0278 kl/kgKK 

0,0278.0,9933 

(0,622 + 0,0278).0,06674 

Voi dp am (pa =63,6% «100% nen khong xay ra 
hien tupng dpng suong trong buong say, nhu vSy 
viec chpn t3=38°C la phii hpp. 

+ Tieu hao kh6ng khi ly thuyet 

, 1 1 

-.100% = 63,6% 

-rf, 0 ,0278-0,021 
= 147 kgKK/kgam 

:̂ L 
/ / / -' 

Hinh 4. SCT dd nguydn ly cua thidt bi say NLMT 
ddi lim tu nhidn va dd thi I-d 

99333 99333 
P (287 + 462(^,)(273+i, 

3.2.2. Dien tich khay say 
S=m/(b.a) (n^) 

b la ty trong cua banh la 987,5 kg/m^ va a la be 
ddy Idp banh trang say, chgn be day lop say thi 
nghiem la a = 0,002 m. 

=> 5 =25 /987,5,0,002 = 12,6 m ,̂ chgn didn tich 
san sdy la 13 m .̂ 

Tir cdng thuc tinh dien tich bg thu nhiet (Banout 

vacs, 2010): 

Neu xem he thdng la kin thi lugng khong khi 
khd cdn thiet de say 25 kg banh trang tir dp am 70% 
den dp am 11% la: m^ = m^do = 16,57.147 = 2435 
kgKK. 

Vay tdng the tich khdng khi am qua collector la: 
V = n\.v^ = 2435. 0,951 = 2315 m^ (Trdn Van Phii, 
2003). 

=> The tich khdng khi di qua collector trong mdt 
giay la: 

2315 
v = ^0,2143 mVs. Vdi tdc dd gid trung 

3.3600 
binh tai Quang Ngai la f̂ „- 1,3 m/s 
(http://www.quangngai.gov.vn). 

Ta cd didn tich thong gid (dien tich cdt ngang bd 
thu nhieO la A, = v/v^^ = 0,2143/1,3 = 0,187 m^ 

Ty trpng cua khdng khi: 

= 1,105 kg/m^ 

ch ' 

v.p.Cp.M 0,2143.1,105.1.1000.25 

' n .E„ 0,35.950 

287+462.0,02l)(273 + 30) 

Trong dd: A^,, la tdng dien tich thu nhiet BXMT 
cua he thdng say gdm: dien tich thu nhiet true tiep 
(buong say) va dien tich thu nhidt gidn tiep (collector 
1); Vch =0,35 la hieu suat nhiet chung cua he thdng 
say. 

3.3. Chd tao md hinh say bdnh trdng su dung 
NLMT, nang sudt 25 kg/me 

Theo sa do nguyen ly duge chgn d tren, thiet bi 
say cd hai bp phan hap thu nhiet biic xa nhiet 
(BXMT): Thu nhiet gian tiep BXMT cho qua tiinh 
say nhd bd thu nhiet 1 (collector 1). Thu nhiet true 
tiep la budng say (collector 2), lam nhidm vu chiia 
vat say vira la mot collector hap thu BXMT. 

^7,8 m^ 
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Theo tinh toan d tren, chgn dien tich budng say 
(collector 2) la: 14 m\ Vdi vat heu la tdm day ni long 
trong sudt day 0,2 mm, mat ndn dugc phu ni long 
den day 0,5 mm de ngan am len tir ndn, ngan ngua ky 
smh tiring gay hai va tang cudrng hap thu BXMT dd 
gia nhiet cho budng say. Khung khay say dugc gia 
cdng bdng thep vuong ma kem 25 x 25 x 1 mm son 
den de tang cudng kha nang hap thu biic xa mat trdi, 
vi lam bang ludi thep khdng rL Khung budng say 
dimg thep 035 x 1 mm lien ket ban (hoac cd the tan 
dung vat lieu gd sdn cd tai dia phuong). Budng say 
dugc phu ni long trong sudt de bay nhiet BXMT. 

Chgn dien tich bg thu nhiet 1 (collector 1) = 3,8 
m ,̂ vdi ket can bg thu dang hinh hop, kich tiiudc 
3000 X 1300 X 100 mm. Khung lam bdng diep thep L 
25 X 25 X 2 mm, tam hap thu kim loai kieu zic zdc cd 
dd nghieng canh zic zdc so vdi tam day 45" dugc son 
den, each nhiet tam virgin va xdp; tam trong sudt la 
kinh xay dung day 5 mm. Ket can va cau tao mo 
hinh say nhu hinh 5. 

Hinh 5. Clu tao ciia md hinh he thdng s ^ banh 
trang NLMT, nSng suat 25 kg/me 

1. Bo thu nhiet 1 (collector 1); 2. Tam phu trong 
sudt (collector 2); 3. Buong say; 4. Khay say; 5. Tu 
didu khien; 6. Cua thoat am. 

3.4. Kdt qua Ihi n g h i ^ h§ thdng sify 
Sau khi che tao, he thdng say diwc khao nghiem 

de say 25 kg la banh ti-ang udt Be day Idp say: 2 mm; 
dien tich khay say la 13 m ;̂ do am khdng khi hi 
nhien khoang 75%; nhiet dd cao nhat ngj^ 36^C, trdi 
khdng mua- Qua qua trinh sdy thu nghiem tai san 
Khoa Ca khi Che tao, Trudng Cao ddng Ky nghe 
Dung Quat, Quang Ngai (Hinh 6) vdi 3 phuong an thi 

n ^ e m : sdy tryc t i ^ kieu ddi luu r.: inien ' ̂ hi dung 
bd thu nhiet 2), say hdn hpp kidu ddi hw tu nhien 
(dung phdi hop bp thu nhiet 1 va L • va P-'̂ '̂-'̂ ' ̂ ^ng ^ 
nhien de ddi sanh. Ket qua khao ngbie™ dugc the 
hien nhu sau: 

a) b) 

Hinh 6. Hmh anh thi nghiem say 

a). Do nhiet do tai cac vi tri xac dinh; b). Qua 

trinh say banh trang. 

3.4.1. Kha nang nang nhiet do khdng khi aia be 
thdng say 

- 0 - t f ^ £ (oC) cua KK U tMn 

- A - f M i do <oC) ta budng say kti thong o) ta tu iM l 
y 

t do (oC| ty bueng say kh CO bphi ntKt 

' / / / / / / / / / / / 

Hmh 7. Kha nang nang nhifet cua dia thi^t bi s ^ 
Qua hinh 7 ta thay ddi vdi he thdng say hdn hop 

ddi Imi tu nhien, nhiet do trong budng say cao nhjfc 
trong ngay ddn ti-en 60**C, cao ban nhiet dp khdng 
khi tu nhien tdi thieu la hon 10 C va tdi da ddn gao 
30^C. Ddi vdi he thdng say true tiep ddi Imi tu nhidn, 
nhiet dp trong budng say cao ban khon. khi tu nhieo 
ddn 20"C. Didu nay khang dinh rdng sii du_-.fe \ ' O r r 
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dl gia nhiet cho cac thiet bi sdy kidu hdn hgp ddi luu 
hi nhien cd uu diem ban boi kha nang nang nhiet cao 
hon so vdi he thdng sdy true tidp ddi luu hi nhidn. 
Nhiet dd budng sdy ludn cao hon nhidt do khdng khi 
tir nhidn, qua dd khdng dinh vide su dung he thdng 
sdy nang luong mat h-di, sach va midn phi nay nhdm 
nang cao chdt lupng vat say, khai thac duoc the 
manh ve tidm nang nang lugng BXMT cua Quang 
Ngai cOng nhu midn Trung la hudng di kha thi. 

Nhiet do cua khdng khi trong budng say bien 
thidn theo thdi gian trong ngay, budi trua (tii 
12h00 den 13h30) nhiet do kha cao (den han 
QO°C) vd giam xudng khi chieu den hoac sang 
sdm. Day la ca sd de thidt ke, lua chon kdt can thidt 
bi va lua chpn che do sdy phu hgp vdi timg loai san 
pham say. Vdi im diem nay, khi cudng do BXMT 
thap, nhiet dp ben trong budng say den gan 50''C vdn 
cd the lam banh trang nhanh khd. 

3.4.2. Bidn thidn nhidt do cua banh ti-ang theo 
thdigian 

-»-Nhi$t ap (oC) t^i khay xa bp thu nhi^t 

^,. 67 -D-Nh[^ld§[oC)t^i khay gi5abuSng siy 

-a-Nhi^ t d§(oC)tsi khay gan battij nhi|t 

V .0 .<i .0 

Hinh 8. Dd thi bi^n thign ciia nhidt dp cdc Idp bdnh 
trdng Iheo thdi gian 

Trong qud trinh say, tien hanh do nhiet dd cua 
banh trang tai 3 vi tri trong budng sdy: gan bp thu 
nhiet 1, giua budng say va xa bo thu nhiet 1, ket qua 
the hidn tren hinh 8. Qua hinh 8 ta thay, quy luat 
bien thien nhiet dd cua banh ti-ang tai cdc khay h-ong 
qua trinh say cung tuong tir nhu sir thay ddi cudng 
dd biic xa mat trdi trong ngay, hiy nhien cd su sai 
khdc nhiet dp tai cac vi tri trong budng say la khoang 
1-3''C. Didu nay chi ra rdng, vdi kdt cau he thdng say 
hdn hop ddi luu Ur nhien cd the cho chat luong say 
ddng deu. Vdi viec bd tri say mdt lop trdn khay say 
xep bdc thang tao thong khi tdt va su tiep xuc BXMT b 
be mat trdn cua bdnh trang (bdnh ti-ang tham gia hap 
thu hue xa mat trdi va dupe lam ndng) ket hgp nhiet 

khong khi ndng cap tir bd thu nhiet 1 lam ndng mat 
dudi ciia bdnh trang de day nhanh su trao ddi am giua 
banh trang va khong khi, rut ngan thdi gian sdy; viec 
kdt hpp nay cd the nang nhiet dd say den hon 60"C, cao 
hon nhiet do tinh toan ly thuyet (55''C). 

3.4.3. Dudng cong giam am theo thdi gian cua 
banh trang 

-O-PP Phoi W nhien 

- D - PP say tn/c (tip a6i liru tif nhien 

- A - PP S ŷ li6n h^p doi luu tif nhien 

Hinh 9. Dudng cong giam dm ciia bdnh trdng 
Hinh 9 cho thay de phoi bdnh trang ttr do am 

70% xudng cdn khoang 11% phai mat 4 gid, trong khi 
ling dung he thdng say NLMT kidu true tiep ddi luu 
tu nhidn cd the nit ngdn thdi gian say 3 gidva ddi vdi 
say hdn hop ddi luu tu nhien chi mdt 02 gid say. Dieu 
dd cho thay rdng ling dung he thdng sdy NLMT kieu 
ddi luu tu nhien de say bdnh trang, vira nit ngan thdi 
gian say vira bao dam ve sinh an toan thuc phdm, vira 
ngan ngira dupe mua am bat thudng, cd the say dugc 
nhidu me say trong ngay, dac bidt tan dung duge 
ngudn nang lugng sach, vo tan nay. Ngodi cdng dung 
say khd banh trang, he thdng cd the sii dung linh 
ddng nhu kho luu quan tam thdi trong qud trinh san 
xuat va tieu thu bdnh trang. 

4.KtrLUAiy 

Nang luang mat trdi la ngudn nSng lugng sach, 
tai tao vd mien phi cd the dung de phoi say cac san 
pham ndng nghiep cd nhidt dd say thap. Kdt qua 
nghien ciiu da che tao va thu nghiem he thdng say 
banh trang nang lupng mat trdi kidu hdn hpp ddi luu 
tu nhien. Ket qua thu nghiem cho thay he thdng say 
cd the nang nhiet do say den ban 60''C (cao hon so 
vdi nhiet do ngoai trdi ddn 30''C); do vay giam duge 
thdi gian say 0,5 lan so vdi phoi tu nhien va 1,5 lan so 
vdi he thdng say true tiep ddi luu tu nhien. 

He thdng say cd ket cdu don gian, vat lieu sdn 
cd, cd the tan dung cac vat lieu b dia phuong, nhd 
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vay giam diroe gia thdnh che tao thiet hi. Khong phu 
thudc vao ngudn nang lupng tii ben ngodi, ngan ngira 
dupe hien tuong mua ndng that thudng. Chat lugng 
san pham sau say tdt hon vd man sdc, cd dp khd ddng 
ddu, dam bao ydu cdu de bao quan lau dai. Vdi he thdng 
say hdn hpp ddi luu tu nhien cd the say dupe cac loai 
ndng san cd nhiet do say thap va ban che duoc nhieu 
nhupe diem cua phuong phap phoi truyen thdng. 

Dac biet, vdi thdi tiet mua ndng that thudng nhu 
cdc tinh mien Trung, su dung he thdng say NLMT se 
chu dpng ban trong viec phdng mua am, giam dugc 
nhan cong phuc vu 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 Ih i Ngoc' 
'College of Agriculture and Forestry, Hue University 

^VietNam - Han Quoc Quang Ngai College 
Summary 

This article presents some results of design, manufactunng and testing solar dryer system for drymg wet 
nee 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 durmg drying process. The results showed that the temperature m the 
drying chamber is alway higher than of natural air temperature, it is up to 65"C for mixed mode natural 
convection solar dryer while the max temperature of natural air of 36°C and temperature in the drymg 
chamber of direct natural convecUon solar dryer of 53°C. The temperature in positions In the drying 
chamber is not significantly different (1-3°C); The results also showed that tbe drying time when using 
mixed mode natural convection solar drying dryer is 02 hours, compared with direct natural convecUon 
system is 03 hours and open sun drying of 04 hours, It is evident that the mixed mode natural convecUon 
solar drying system can reduce drying time to d times compared the open sun drying method. These 
results confirm that the use of natural convection solar system can shorten drying time of rice paper, 
improve product quahty, srniple to used, independ on external energy sources, manufecturing matenals are 
available. 

I^JWOTAS: Rice paper, open sun drying, drying, solar energy, natural convecUon, air collector. 
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