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TOm tat: Sdy la céng doan quan trong nhét trong ché bién thude 1a do n6 quyét dinh mau séc,
mui vj, cac vi chét trong l& thudce. O Viét Nam, thude 14 thuong duoc sy trong cac 10 sdy thd cong
bang cui v6i hiéu nédng thap nén vao mia thu hoach thuéc la c6 hién twong khai thac rimg qua mdc
& moét so dia phuong dé 14y cui dét. Dé gép phan gidi quyét van dé trén, bai bao nay trinh bay viéc
nghién ctiu ché tao mét hé thdng sdy thudc 1a khong dung cdi dét véi hiéu nang cao. Hé théng séy
dugc tinh toan phu hop vé mat tiéu thu ndng lwong va co6 kha nang didu khién chinh xac hai thong
sé ‘quan trong cua qua trinh séy 1a nhiét do va dé6 &m phu hop cho tirng giai doan say Ngoai ra, hé
thong con c6 kha nang tw dong hoa cao, gilp giam nhén céng lao dong va tao ra san phdm say co
chét lurong 6n dinh hon. Phén tich chét long sén phdm sy tir hé thong méi cho thay c6 nhiéu cai
thién so vdi cac hé théng truyén théng. Véi chi phi nang lwong thép va chat luong san phdm say
tét, hé théng say moi nay hira hen thay thé cac hé théng say cd kém hiéu qua nham nang cao chét
Irong san phdm sdy ciing nhw han ché nan chét phéa rimg & mét sé dia phuong.

Ngay nhén bai duoc sira theo y kién phan bién: 15/10/2022

Ter khéa: thude 14, cdi, ky thuat sdy, hé théng séy

KY HIEU:
C — nhiét dung riéng khéi lwong, kd/kgK
d — dd cha hoi, kg/kg
F — dién tich, m?2
G - khéi lwong, kg
| — entanpy, kJ/kg
— lwu lwong khdi lvong, kg/s

t — nhiét d6, °C
Q — cong suét nhiét, kw
w— d6 am twong déi, %
|. DAT VAN BE

Cay thubc 14 Ia mét loai cay tréng co gia tri kinh té
cao duoc trong & nhiéu nwéc trén thé gidi. Hiéu qua
kinh t& ma cay thudc 14 mang lai cao g4p 4 — 5 1an so

T —th&igian, s

a — hé sb tda nhiét dbi lwu, W/m2K

A — hé s6 dan nhiét, W/mK

& — chiéu day I&p vat liéu, m

CHi sO

1, 2 — twong &ng trang thai dau vao va dau ra
k, a — twong tng trang thai khd va trang thai &m
T, N — twong trng la trong va ngoai budng say
tl, n — twong &ng la thudc la va nuwéc

s, mt — twong &ng la say va méi trudng

Vv&i nhirng cay trébng ndng nghiép phd bién khac. Viét
Nam la mét trong nhirng nwéc co diéu kién khi hau
thuan loi cho sw sinh trwéng, phat trién cla cay thudc
la (Hinh 1.1). Do d6, cay thubc 14 duoc trdng rong rai



NLN *159 - 09/2022*25

tai nhiéu dia phwong trong nwéc nhw: Cao Bang, Bac
Kan, Lang Son, Tay Ninh, Gia Lai, Déc Lac [1].

Tuy c6 nhiéu d&c diém thuan loi vé& trong trot
nhwng gia tri thwong mai ctia cay thuéc la trong nwéc
hién nay chwa cao do viéc ché bién thudc 14 chuwa tét.
Nhu cau cap thiét dat ra hién nay 1a can nang cao
chét lwong ché bién thubc 14 dé thudc sau ché bién
c6 chét lwong tbt, dap rng dwoc cac yéu cau trong
nwéc cling nhw xuét khdu. Trong cac cdng doan lién
quan dén ché bién thuéc 14, sdy 1a khau quan trong
nhat. Qua trinh sdy thudc 14 khéng chi la qué trinh
tach nwéc va hoi nwde ra khoi la ma la mét qua trinh
cong nghé phtre tap. L& thubc phai dwoc tach am
theo mét quy trinh hop Iy nham dam béo sau khi sy,
la thuéc c6 mau sac, mui vi, cac chét vi lwong ding
yéu cau [2, 3]. Mot yéu cau can hét stre lwu y trong
qué trinh séy thudc 14 1a tranh dé hinh thanh nhirng
nitrosamine [4, 5]. Day 1a chat gay ung thw dwoc hinh
thanh ttr nicotin va cac hop chét lién quan chuyén dbi
thanh nitroso dan xuét trong qué ché bién thubc IA.
Dé 1am duwoc didu nay hai théng sé quan trong trong
qué trinh sy 1& nhiét do, d6 Am phai dwoc diéu chinh
phu hop, twong thich trong tirng giai doan sy [6].

Hinh 1.1. Cay thuéc |4 tréng & nwéc ta

Bén canh cac yéu cau vé chét lwong san pham
sy, hé thdng sdy ciing cAn dam bao tbi wu vé mét
kinh té. Viéc tinh toan thiét ké hé théng sy can chinh
xac, hop ly nham gidm gia thanh dau tw qua dé nang
cao kha nang trién khai, (rng dung vao thuc té. Ngoai
ra, trong hé théng say, chi phi nang lvong thudng
chiém ti 1& I&n nhét do d6 viéc giam duwoc chi phi nay
c6y nghia Ién trong viéc nang cao chat lwong va hiéu
qua cla hé théng sdy. Ngudn nidng lvong dung dé
sy thubc |4 hién nay thwong tir cdi gb. Theo tinh
toan v&i cAc |6 sdy hién tai, dé say 1 tan thubc 14 can
dét lwong ci rat Ion, thwong tv 8.5 dén 10 ster [7].
Do dé, tai mot s6 dia phwong clia nwéc ta, vao mua
thu hoach thuéc 14 do nhu cau cti gb dé say thubc 1&

tang cao, nguwdi dan khai thac rivng dé lay gd quéa
murc quy dinh. Diéu nay gay anh hwéng I6n dén sy
phat trién rirng tw nhién cling nhw gay nguy co’ gidm
dién tich rirng. Ngoai ra, cac hé théng sy hién nay
thwong rat tha cong, hoat dong thiéu én dinh, hiéu
quéd nang lvong thap, chat lwong san pham say
chua tét va khéng 6n dinh. Do d6, viéc nghién ciru,
phat trién mot hé théng say khdng st dung cli gb,
hiéu suat nang lwong cao, c6 kha nang tw déng hoa
va ddm bao chét lwong san pham séy tét [a mot viec
lam c6 y nghia va cé tiém nang (rng dung Ién. Viéc
nay sé nang cao chat lwong va gia tri sdn pham thubc
la cling nhw gép phan béo vé méi trudng.
Il. NGHIEN C’U, CHE TAO HE THONG SAY

2.1 Quy trinh sdy thuéc la dam bao twong
thich nhiét do, dé 4m

Trong khéi thuéc 1& ¢ khodng 7.000 chat hda hoc,
trong d6 o6 nhiéu chét c6 thé gay ung thw [2]. Khéi tr cac
1o sy thuéc Ia chira khong it chét doc hai gay anh huding
xAu dén moi trwdng va strc khde con ngudi. Vao mua
say thudc I hang ndm, sb lwong bénh nhan vé duwong
hé hap, dwong tiéu hoa tai khu vuc cd 16 sdy thube &
nhap vién khdm va diéu tri t3ng nhiéu hon hén so véi cac
thoi diém khac trong nam [8]. Do dd, viéc ngan chan,
kiém soét cac chat gay ung thw trong qué trinh ché bién
thudc 14 Ia rét can thiét. Nhiing nitrosamine dwoc hinh
thanh tlr nicotin va cac hop chét lién quan bdi mot
nitrosation phan (g xdy ra trong qua trinh déng ran va
ché bién thuéc & vé co ban 1a phan ng tw nhién clia
ancaloit két hop véi nitrat tao thanh nitrosamine. Ching
la nhirng chét gay ung thw chinh trong khéi thudc 14 [5].
Dé tranh hinh thanh nhiing chat gay ung thw nitrosamine
trong qué trinh sy, hai thdng sb quan trong trong quéa
trinh s&y la nhiét d6, 6 4m cla tac nhan say phai dwoc
diéu chinh phil hop, twong thich trong tirng giai doan say
[2, 5]. Viéc diéu chinh nhiétdo, o am phr hop cling gitip
nang cao chét lwong sy, dm bao thubc l& sau sdy co
mau s&c, mui vi va cac chét vi lwong theo yéu cau.

Quy trinh sy la quy trinh t6 chire qua trinh trao déi
nhlet 4m gilra tAc nhan sy va vat liéu sy, nhiét do va
dd &m cla tac nhan sy vao ra thiét bi, thoi gian say
twong (ng,... Quy trinh sy thudng duoc xac dinh dwa
trén hai thang s6 1 nhiét d6 t va do 3m ¢. Sw thay déi
clia cac théng sé nay trong thdi gian sdy cd anh huéng
I6n dén chét lwong san pham say. Viéc diéu chinh nhiét
dd, dd Am trong quy trinh sy phi hop cho tirng loai
thudc 14 sé va nang cao chét lwong san phdm say [9-12].
Trong k¥ thuat sdy thubc 14, nhiét do va do &m clia méi
trwong sdy duwoc diéu khién nhe hé théng gia nhiét, hé
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théng phan phéi va luu théng gid. Vai thube 14 & vang,
loai thuéc 14 dang duoc trong phd bién & nudc ta, mot
quy trinh s&y phu hop cé thé thwe hién theo hudng dan
trong bang 1.1 [2].

Béng 1.1. Quy trinh sdy thuéc &

Giai doan | Nhiét ké | Nhiét ké Ségiv
say kho, °C wot, °C
30 29 8-10
32 31 5-6
U Vang 35 33 5-6
38 36 10-12
41 37 6-8
43 38 3-4
46 38 3-4
Cé dinh 49 38 10-14
mau va 52 39 3-4
kho phién 54 40 3-4
57 40 3-4
60 41 14-18
63 41 3-4
. 66 42 3-4
Kho cong 68 43 3-4
70 43 16 —24

Theo bang 1.1, trong qua trinh say, nhiét do khong
khi trong bubng sy dwoc nang dan tir 30 °C dén tdi da
70°C. Trén thuc té, sau giai doan sy khé cong, thubc l&
can qua giai doan hdi am tr 12-24 giéy [7] tuy nhién qué
trinh nay khong tiéu tén nang luong nén khong tinh &
day. Thoi gian nang va duy tri mirc nhiét do sé dwoc
ngudi van hanh diéu khién trong pham vi dé xuét dé phu
hop v&i san phdm sy thue té. Do 4m khong khi duoc
xac dinh théng qua nhiét d nhiét ké kho va nhiét ké wot.
Nhiéu nghién ctru vé séy thuéc 1a cho thay, khéng cé mot
quy trinh sy thuée 14 t6i wu cho nhiéu loai thudc 14, mot
quy trinh ¢d dinh chi tbt cho mét trwdng hop san phdm
sy cu thé. Khi thubc 14 tuoi thay déi tiy thudc vao loai
thudc 14, ving dét, ché do cham sdc, do chin 14, thoi tiét
khi thu hoach,... quy trinh sdy can dwoc diéu chinh cho
hop ly. Can phai ndm dugc nhitng nguyén tac co' ban
clia ky thuat sdy, nhiing giai doan quan trong va diéu
chinh theo thuc té. Théng thwong, sau khi sdy truc tiép
2 — 316, ngudi van hanh sé xac dinh dwoc quy trinh toi
wu dé sy loai thudc 1& cia minh.

2.2 Tinh toan, thiét ké hé théng say

Hé thdng sy duoc thiét ké dé say thubc 14 tuoi co
dd &m trwac khi sdy 1a 86%, d6 am sau sdy la 12% [9].
Nang suét sdy clia hé thdng 1a 1000kg I4 twoi/mé. Tac
nhan sy & khéng khi &m c6 nhiét do, dé am dworc quy

dinh nhw trong bang 1.1. Trong tru()’ng ho’p khoéng Sl’f
dung nhiét ttr qua trinh chay ctia cii @& cAp nhiét, nguén
nhiét c6 thé thay thé Ia dién n&ng hodc cac nguén nang
lwong tai tao nhw nang lwong mat trdi. St dung nang
lwong mat troi can dién tich bo thu Ién ngoai ra con phu
thudc nhiéu vao diéu kién maéi trwdng. Trong nghién ciu
nay, dé dam bao tinh n dinh, phwong an duoc chon a
str dung |6 hoi dién, &p suét lam viéc clia hoi 1a 5 bar dé
cép nhiét cho khong khi. Cac phwong an tiét kiém nang
lwong hodc tan dung nguén ndng luong tai tao sé dwoc
nghién ctru sau. Hé thdng sdy duoc thiét ké dé hoat
déng tai tinh Gia Lai, noi ¢é nhiét d6 va am do twong dbi
clia moi trwdng trung binh ndm twong tng 1a tw =27°C
va Qi =70%.

Trén co s& nghién ctru kich thudc cac budng say
thudce la thuc té dang hoat déng va dé ting tinh co dong
clia hé théng say. Budng séy thudc Ia trong nghién ctru
nay duorc Ira chon la vé mét container 20 feet v&i thé
tich bén trong 32,58 m3. Hinh &nh budng sy cing voi
cac kich thwéc clia né dwoc thé hién trén hinh 2.1.

8
y + 2.44m
—

B

Hinh 2.1. Kich thurét budng sdy thudc 1a

2.2.1 Tinh toan qué trinh sdy

Trong qua trinh thiét k&, ché tao hé thdng séy thi viéc
tinh todn qua trinh sdy 1a rat quan trong bdi né anh
hudng truc tiép dén hoat dong clia hé théng sau nay.
Viéc tinh todn nay sé xac dinh dwoc cong suét nhiét can
cap cho tirng giai doan séy va kém theo d6 1a céc thdng
s6 clia tac nhan séy. Céc cdng viéc tinh toan chinh trong
phan nay gébm céc ndi dung sau [13].

Khéi lwong vat liéu sdy sau tirng giai doan say
phu thudc vao khdi lwong va do dm twong dbi cia
vat liéu sy di vao va ra thiét bi sdy. Theo [12], khéi
lwong vat lieu sdy nay cé thé xac dinh b&i phuong
trinh sau:

2.1)
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Dwa trén khéi lwong vat liéu say vao va ra thiét
bi sy, ta tinh toan dwoc lwong dm béc hoi trong
cé qué trinh sy ciing nhw lwong 4m bbc hoi trong
mot gi& twong ng theo cac phwong trinh sau [13]:

G,=G -G, (22)
G, = (23)

Nhiét lwgng can cp cho hé théng say (Q) bao
gdm céc thanh phan: nhiét lwgng dung dé nung
nong la thubc Qi; nhiét lwgng dung dé Iam bay hoi
am trong la thubc Qz; nhiét dé& nung ndng thé tich
khéng khi ban dau trong budng say Qs; nhiét lwong
tdn that qua vach Qq; nhiét lwong tén that qua tran
va nén Qs va nhiét lwong méat mat do twdng 10 tich
Iy Qs. Cac lwong nhiét trén cé thé xac dinh theo
cac phwong trinh sau [13, 14]:

Ql :GnCu (tz _t1) (2.4)
Cy :[ZCk+(Ca_Ck)'(/)1+(Ca_Ck)'(ﬂz]/z (2.5)
Q= 2500-10° -G, /It (2.6)
Q=V-C, (t -t,) (2.7)
ts _tmt
Q4 = 1 5 1 I:V (28)
o A ay
_ ts _tmt
Q T é+iFT (2.9)
o A ay
Q, :\M (2.10)
T

Nhiét lwong can cap cho hé thdng 1a téng cac
nhiét lwong thanh phan va duwgc xac dinh theo
phwong trinh sau:

Q=Q+Q,+Q,+Q,+Q, +Q, (2.11)

Lwong khong khi khé can thiét cho qué trinh say
trong tirng giai doan dwgc xac dinh dya trén lwvong
&m can bay hoi va do chira hoi clia tAc nhan say
trong tirng giai doan theo phwong trinh:

L= S (2.12)
B dz - dl .

Trong cong thire (2.12), Lwong Am can bay hoi
c6 thé tinh theo cong thirc (2.1) va (2.2) dwa trén
khéi lwong vat liéu sdy va dd am twong déi khi vao
va ra hé thdng sdy. D6 chiva hoi d cé thé xac dinh
thdng qua nhiét dd khong khi va nhiét do nhiét ké
wot tr Am ké. Qua do ta co thé xac dinh dwoc lwu

lwong khéng khi khé can cap cho qué trinh say
trong tirng giai doan. Két qua tinh toan coéng suét
nhiét can cling nhw lwu lweng khéng khi khé can
cap cho hé théng sy trong tirng giai doan dwoc
thé hién trong bang 2.1. Cac két qua tinh toan trong
bang nay sé giup tinh toan 16 hoi, thiét bi trao dbi
nhiét cling nhw tinh chon quat gié cho hé théng.

Bdng 2.1. Céng suéat nhiét va lwu lwong khong

khi trong tteng giai doan sy

Giai doan Céng suat | Lwu lwong

say nhiét, kW khéng khi, kg/s
U Vang 5,079 0,027

€0 dinh mau 19,121 0,677

va kho phien

Khé cong 13,500 0,152

2.2.2 Tinh toan chon 1o hoi

Dwa trén cong suét nhiét can cép cho hé théng
(bang 2.1), nhém nghién ctu thiét k&, ché tao 1o
hoi dién cong suét 30kW dé cap nhiét cho hé théng
(hinh 2.2). C6ng suét |6 hoi dwoc thiét ké Ién hon
cong suat can thiét d& c6 thé mé rong cac ché do
nghién cru sau nay.

Lo hoi c6 thé didu chinh céng suét linh hoat
thdng qua viéc diéu chinh déng cat cac cum dién
tré. Nwdc dwoc cé'p tw doéng vao 16 hoi théng qua
cam bién do mirc nwédc, van diéu khién va bom
nuwdc cap. Trong hé thdng ciing bd tri 1ap d&t moét
binh chra nwéc co thé tich 1m?3 dé cip nwéc cho
16 hoi. D& dam bao an toan cho hé théng ciing nhw
can bd van hanh, trén 16 hoi cé 1&p dat cac thiét bi
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canh b&o va an toan. Ap suét dinh mirc lam viéc
cta 1o hoi la 5 bar twong rng v&i nhiét do hoi
khoang 152°C [14]. Hoi nwéc tir 10 hoi sé dwgc
dwa dén bo trao dbi nhiét dé& gia nhiét cho khéng
khi lam tac nhan sy. Sau khi trao dbi nhiét cho
khoéng khi, hoi nwéc ngwng tu va duwgc dwa tré lai
[0 hoi.
2.2.3 Tinh toan thiét ké dan trao déi nhiét

Pé dam bao t6i wu vé dién tich trao ddi nhiét,
wu tién sw nhd gon dé chira khong gian cho vat liéu
sy, bo trao déi nhiét dwoc ché tao tlr cac dng thép
c6 canh tan nhiét bang nhém (hinh 2.3). Ong trao
déi nhiét cé dang tru tron bang thép duc A179
dwong kinh dy/di = 28/26 mm, dan canh tan nhiét
canh nhém c6 hé sb dan nhiét A = 197 W/mK.
Canh c6 d6 day 6. = 0.4 mm, buwéc canh s = 2,3
mm va dwdng kinh dinh canh d; = 55mm. Bay la
loai 6ng trao db6i nhiét hiéu ndng cao dwoc ban rat
phd bién trén thi trudng.

e ) *

Hinh 2.3. C4u tao cda éng trao déi nhiét

V6i loai 6ng duoc lwa chon nhu trén, dé dam
bao cong suét nhiét cho hé théng (bang 2.1), theo
tinh toan cGa nhoém nghién ctru can 12m bng. Dé
thuan tién cho viéc I&p dat, st dung, cac éng trao
déi nhiét dwoc ghép thanh dan trao déi nhiét voi
cac 6ng dwoc bd tri song song, & méi dau cé cac
dng gop. Chi tiét cAu tao cha dan trao ddi nhiét hoi
— khong khi dwoc thé hién trén hinh 2.4. Khéng khi
duwoc quat gié thoi Xuyén qua dan, nhan nhiét tw
qua trinh ngwng tu hoi nwéc trong dan. Dé tao sw
déng déu vé nhiét d6 cua khong khi trong bubng
sy, cac quat gié duwoc lwa chon c6 thé ddo chiéu
theo thdi gian cai dat tr cac bo diéu khién.

Hinh 2.4. Dan trao déi nhiét cda hé théng sdy

2.2.4 Tinh toan bé tri sén phdm séy

Thubc 14 twoi dwoc budc thanh chum va treo
vao cac sao trong budng say va dugc say theo mé.
Céc la thudc khong dwoc xép qua day dé dam bao
viéc lwu théng khong khi trong qua trinh sdy. Vi
kich thwdc da xac dinh cla container, thuc té mdi
sao c6 thé treo 10kg la thubc twoi. Do do, dé say
1000kg 14 thuéc can bb tri 100 sao. Trong budng
sy co thiét k& hé thdng khung dé gac cac sao treo
la thubc can sdy. Chi tiét viéc bb tri vat lieu say
trong budng say dwoc thé hién trén hinh 2.5.

N e go v 2 e %
Ly o o L < e

_
#

Hinh 2.5. Bé tri vt liéu sdy trong buéng sdy

IIl. KET QUA VA THAO LUAN
3.1 Ché tao hé théng say thuéc la thwc

M6t mé hinh hé théng sy thubc 14 hoan chinh
da dworc thiét ké nhw hinh 3.1 va dwoc ché tao nhw
hinh 3.2. Hé théng gdm céac bd phan chinh bao
gdm: budng sdy la vé container 20 feet (1), hé
thdng khung treo |4 thubc (2) dan trao di nhiét gén
véi quat gi6 (3), 16 hoi ap suét Sbar, cong suat
30kW (4) kém theo mét binh chva dé& cap nuéc
(5). Ngoai ra, hé théng con c6 cac ta diéu khién dé
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diéu khién 16 hoi (6) cling nhw diéu khién quat gié
(7) qua dé diéu khién nhiét do, dd &m cua budng
séy...

Hinh 3.1. Md hinh hé théng say thuéc l&

Trong budng séy, hé théng phan phéi gié cling
dwoc thiét ké nhdm dam bao sy ddng déu vé nhiét
do, dd &m cla khong khi. Hé théng nay gébm quat
gi6 dwoc diéu chinh dao chiéu theo chu ky, cac thm
chan dinh hwéng, hé théng diéu khién clra gi6. Dé
thu cAc tin hiéu dung dé diéu khién hoat déng cla
hé thdng say, trong hé théng co lap d&t 5 boé cam
bién do nhiét do, dd &m cuia khong khi. Cac cadm
bién nay c6 thé thay ddi vi tri trong budng say dé
thuan tién viéc nghién cu. Ngoai ra, hé théng
khung, sao treo thubc |4 cling dwoc thiét ké phu
hop véi lweng san pham say yéu cau. Nhiét 9, do
am trong budng say thudc |4 tai tirng thoi diém can
dwoc duy tri theo quy trinh sy nhw bang 1.1. Dé
thuwe hién diéu nay, cac gia tri nhiét do, do am trong
budng sy dwoc do lién tuc va dwa vao ti diéu
khién lam tin hiéu diéu khién céng suét 16 hoi, cong
suét quat cling nhw dd mé& cac clra gi6. Viéc diéu
khién cac thiét bi trén dwoc |ap trinh mot cach tw
déng gilp gidm nhan cong lao dong va tang hiéu
gua cla qua trinh.

Hinh 3.2. Hé thong say thudc la thuec té
3.2 Nghién ctru thwe nghiém say thuéc 14

Hé théng sy moi da dwoc thtr nghiém sy
thudc 14, cac buéc tién hanh thwe nghiém nhw sau:

> Tién hanh can, 14y 1000kg thudc la twoi dé
sy, b6 14 thubc thanh bo va treo vao céc
sao0 (10kg/sao), xép cac sao vao budng sy
nhw hinh 6.

> Do nhiét do, dd &m tac nhan sy trong tirng
giai doan sdy, lay tin hiéu dé diéu khién
cong suat nhiét cla |6 hoi va lwu lwong gid
cap vao hé théng.

> Theo ddi, kiém tra vé mat cdm quan san
pham sdy trong tirng giai doan.

> Do dién nang tiéu thu bang coéng to dién
l&p trong ta diéu khién.

> Can lwong thubc 1a khé thu dwoc sau qua
trinh séy.

V6i 10 sdy da dwoc xay dwng, nhom tac gia da
tién hanh dwoc 2 ché do thwe nghiém véi mot sb
két qua thé hién trong bang sau:

Bdng 3.1. Két qua thuc nghiém sdy thuéc 1a

THONG | Thude | Thube | Bign | 11

thh’% twoi kho tiéu thu %éy

nghiém (kg) (ka) (kWh) (gi®)

1 1000 | 165 1423 115

2 1000 | 169 1369 111

Trung | 1500 | 167 1396 113
binh

T céc sb liéu vé lwong thube 14 kho thu dwoc
va tiéu thu dién nang trong qua trinh sy trén bang
3.1, taco thé tinh dwoc chi phi ndng lwong riéng
khi sdy 1kg thudc la kho trong tirng truo’ng ho’p
thwc nghiém. Chi phi nang lwong riéng dé sy
duoc 1kg la thube kho trong truéng hop 114 31047
kJ/kg, treong hop 2 la 29162 kJ/kg va trung binh
trong ca 2 mé sy la 30093 kJ/kg. Dé c6 thé danh
gi4 vé hiéu qua nang lvong cla hé théng, chi phi
nang lwong riéng cta hé théng sdy méi da dwoc
so sanh v&i mot sé phwong phap séy thube 14 da
c6. Theo Nguy&n Hay va cac cong sw [7], vi 10
say kiéu mai do cac tac gia thiét k&, chi phi nang
lwong riéng khi str dung nhién liéu than cam déng
banh két hop cli (PA2) Ia 32678 kJ/kg, st dung
trau (PA3) 1a 42631 kJ/kg. V&i 16 sy truyén thdng
st dung hé théng trao dbi nhiét 3 dwdng 6ng, chi
phi nang lwgng khi st dung cui (PA4) la 50861
kJ/kg, st dung trau (PA5) la 52995 kJ/kg. So sanh
tbng thé gitra cac phwong an trén (hinh 3.3), hé
thdng mai co chi phi nang lweng riéng nhé nhét do
khong cé ton that nhiét trong qua trinh chay va tén
that nhiét do khoi néng thai vao moéi truong. Hé
thdng trao ddi nhiét 3 dwerng 6ng dét trau (PA5) co



30 * NLN *159 - 09 /2022

chi phi ndng lwong I1&n nhéat do tén that nhiét khi
chay trdu 1&n va hiéu qua bd trao ddi nhiét thap.
Viéc cai tién cu tric, nang cao hiéu qua bd trao
ddi nhiét nhw PA2 va PA3 sé& lam giam ton that cla
khoi thai ra ngoai moéi trwong, gidm chi phi nang
lwong riéng ctia hé théng.

kJ/kg 55 sanh chi phi ning lweng riéng khi sdy thuéc 1a
60000
50000 50861
40000 42631
30000 32678

20000

10000

0
PA sﬁy mdi PA2 PA3 PA 4 PAS

Hinh 3.3. So sanh chi phi nang lweng riéng khi
say thuéc |4

L& thubc sau sdy vé mat cdm quan (mau séc,
mui vi) t6t hon so vé&i mau say tir cac hé théng say
thd cong dang hoat déng (Hinh 3.4). Mau thubc 14
sau sdy da dwoc nhém nghién ciru gvi vé Téng
cuc do lwéng chét lwong, trung tam ky thuat tiéu
chuén do lwdng chat lwgng 3 dé phan tich, danh
gia cac ham lwong vi chét cla la thuéc nhwng do
han ché vé thoi gian nén chung chwa dugc hoan
thanh. Theo cac nghién ctru vé vé sy thudc 14 [2,
12], d& dwa ra mét quy trinh séy thudc 14 téi wu cho
mot hé thdng say véi mot loai thudce 14 xac dinh can
tién hanh sy thtr nghiém it nhat tlr 2 dén 3 16. Do
d6, hé théng sdy méi can tiép tuc cac thir nghiém,
diéu chinh, két hop phan tich, danh gia chat lwong
san pham dé dwa ra quy trinh sy tét hon.
TAI LIEU THAM KHAO

'y

X

Hinh 3.4. Thuéc |4 sau khi sy
IV. KET LUAN

Bai b4o da tién hanh nghlen ctru quy trinh say
thuéc 14 dam bao chét lwgng san pham, mau sac,
mui vi, ham lwong céc vi chét cling nhw han ché qua
trinh hinh thanh chat gay ung thw nitrosamine. Trén
Co' SO quy trinh sy trén, nhém nghién ctru tinh toan,
thiét k& va ché tao mot hé thdng say hoan chinh. Hé
théng sdy mai tiéu tbn it nang lwong va co san pham
sau sy tét hon so v&i cac hé thdng sy truyén thdng
st dung chi dét hién hanh. Pay |a cac co s& dé phat
trién cac hé thdng sy hiéu nang cao thay thé céac hé
théng séy cii kém hiéu qua nham nang cao chét
lwvgng san pham séy cling nhw han ché viéc chat pha
rieng & mot s6 dia phwong gép phan bdo vé moi
trudng.

V. LOI CAM ON

Cong trinh nghién ctru nay dworc tai tro bdi UBND
tinh Gia Lai theo ma sd KHGL - 02 - 19 va dwoc hd
tro b&i S& Khoa hoc va Cong nghé tinh Gia Lai va
Vién Nghién clru Sang ché va Khai thac Céng nghé,
B6 Khoa hoc va Cong nghé.

[1] Quyét dinh sb 1331/QD-BCT clia Bo Cong thwong: Phé duyét Chién lwgc phat trién tdng cong ty thubc
l&4 Viét Nam dén nam 2025, tam nhin dén nam 2030.

[2] Jonnie R. Williams United States Patent No. US 8,151,804 B2, Tobacco curing method, 2008.

[3] Kiéu Van Tuyén, Nghién ctu cai tién 10 say thubc l& khu virc phia B’éc nham tiét kiém nhién liéu va
nang cao chat lwgng thudc 14 nguyén liéu, Vién Kinh té Ky thuat Thudc 14, 2018.

[4] Buddy G. Brown, August J. Borschke, David J. Doolittle. Tobacco-specific nitrosamines, an important
group of carcinogens in tobacco and tobacco smoke. Carcinogenesis 1988 Jun;9(6):875-84.

[5] Evangelia Konstantinou et al, Tobacco-specific nitrosamines: A literature review. Food and Chemical
Toxicology, Volume 118, August 2018, Pages 198-203.

[6] H.R. Burton, L.P. Bush, M.V. Djordjevic. Influence of temperature and humidity on the accumulation of
tobacco-specific nitrosamines in stored burley tobacco. J. Agric. Food Chem., 37 (5) (1989), pp. 1372-

1377, 10.1021/jf00089a036.

[7] Nguyén Hay, Nguyé&n Huy Bich, L& Quang Giang. Thiét ké va ché tao |0 sy thubc la ding trau va than
da nang suat 3 tAn/mé. Tap chi Co khi Viét Nam s 4 nam 2014.



NLN *159 - 09/2022"31

[8] https://baogialai.com.vn/channel/1625/201608/lo-say-thuoc-la-gay-o0-hiem-moi- truong-2449312.
[9] J.R. Cai, L.H. Xie, C.D. Zhang. Effect of curing methods on quality of Sun-cured yellow tobacco.
Southwest China J. Agric. Sci., 27 (6) (2014), pp. 2654-2660, 10.16213/j.cnki.scjas.06.074.

[10] C.M. Zou, X.D. Hu, W. Huang, G.K. Zhao, X.B. Yang, Y. Jin, H.G. Gu, F. Yan, Y. Li, Q. Wu, K.S.
Xiong. Different yellowing degrees and the industrial utilization of flue-cured tobacco leaves. Sci. Agric.,
76 (1) (2019), pp. 1-9, 10.1590/1678-992x-2017-0157.

[11] J.J. Zong, X. He, Z.L. Lin, M.Y. Hu, A.C. Xu, Y. Chen, G.K. Zhao, B.B. Hu, C.M. Zou. Effect of two
drying methods on chemical transformations in flue-cured tobacco. Drying Technology (2020), pp. 1-
9, 10.1080/07373937.2020.1779287.

[12] Jie Chen, Yan Li, Xian He Fangchan Jiao, Meiling Xu, Binbin Hu, Yan Jin, Congming Zou. Influences
of different curing methods on chemical compositions in different types of tobaccos. Industrial Crops
and Products. Volume 167, 1 September 2021, 113534.

[13] TrAn Van Phu, Tinh toan va thiét k& hé théng say, Nha xuét ban Gido duc, 2001.

[14] Adrian Bejan, Allan D.Kaus, Heat transfer handbook, John Wiley & Sons. 2003.

RESEARCH AND DEVELOPMENT OF DRYING SYSTEM
WITHOUT WOODEN FUEL FOR DRYING TOBACCO IN

VIETNAM

Ta Van Chuong?'’, Do Duc Nam?, Nguyen Trong Hieu?, Nguyen Quoc Uy?,
Nguyen Cong Duc?, Tran Dai Nghia?

1School of Heat Engineering and Refrigeration, Hanoi University of
Science and Technology

2National Institute of Patent and Technology Exploitation, Ministry of
Science and Technology Faculty of Energy Technology

3Faculty of Energy Technology, Electric Power University
E-mail: chuong.tavan@hust.edu.vn

ABSTRACT

Drying is the most important stage in tobacco processing because it determines tobacco's colour,
taste, and micronutrients. In Vietnam, tobacco is often dried in manual wood-burning kilns with low
efficiency, so in the tobacco harvest season, there are cases of over-exploitation of forests in some
localities for firewood. To solve the above problem, this paper presents the research and manufacture
of a high-performance firewood-free tobacco drying system. The drying system is calculated
appropriately in terms of energy and can accurately control two important parameters in the drying
process, including temperature and humidity, suitable for each drying stage. In addition, the new
drying system also has a high degree of automation, which reduces labour and creates more stable
quality drying products. Analysis of the quality of dried products from the new system shows that they
are better than the traditional systems. With low energy costs and good quality of dried products, the
new drying system has the potential to replace the old systems to improve the quality of dried products
and limit deforestation in some areas.
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