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TOM TAT

Ca rot - logi rau cii phé bién, giau dinh dwéng la mot trong nhitng doi twong bdo qudn
sau thu hoach thu hut sy quan tam dac biét cua nhiéu nha khoa hoc trén thé gioi. Trong cong
trinh ndy, nghién ciru thwe nghiém déng hoc qud trinh sdy tién xv Iy siéu dm san pham ca rot
cat ldat da dwoc thiee hién nham danh gid kha nang itng dung ciia cong nghé nay trong viéc ning
cao hiéu qua san xudt thiee tién véi muc tiéu rit ngan thoi gian sdy khé, tiv @6 giam thiéu chi
phi tiéu hao nang lwong. Két qua nghién ciru thu dwoc cho thdy cong nghé tién xir Iy siéu am
c6 tdac dong tich cuc téi dong hoc qud trinh sdy khé ldt ca rot. Thoi gian sy dén khi MR < 0,1
Vi cdc mau da trdi qua 45 phit xir Iy siéu dm c6 thé rit ngan so véi mau khéng qua xir 1y tir
10 phiit, 20 phiit va 50 phit lan lwot twrong g ¢ nhiét dg sdy la 50°C, 40°C, 30°C. Bén canh
do, cac mé hinh thwe nghiém mé ta qud trinh sdy ¢ nhiét do sdy khdc nhau da dwoc xdy dung
thanh céng diwa trén mé hinh Page va hoan todn cé thé dwoc iing dung trong tinh todn, thiét ké
hé thong sdy ca rot trong thiee tién.

T khéa: Pong hoc qua trinh séy, md hinh thyc nghiém, séy siéu am, séy tién xur NG
siéu am.
ABSTRACT

An experimental investigation into the drying kinetics of sliced carrots following an
ultrasound pre-treatment was conducted to assess the technology's potential to enhance
production efficiency by decreasing drying time and so minimizing energy consumption. The
results demonstrate the impact of ultrasound pre-treatment in significantly accelerating the
drying process of sliced carrots. For samples subjected to a 45-minute ultrasonic treatment,
the time necessary to achieve a moisture ratio below 0.1 was reduced by 10, 20, and 50 minutes
at drying temperatures of 50°C, 40°C, and 30°C, respectively, in comparison to untreated
samples. Besides, experimental models. A key contribution of this study is the successful
development of empirical models to describe the drying process at various temperatures based
on the thin layer drying model of Page. These models show a goodness of Fit to the experimental
data across all tested temperatures, providing a robust tool for the calculation and design of
practical carrot drying systems.

Keywords: Drying process kinetics, experimental model, ultrasonic drying, ultrasonic
pre-drying.
1. PAT VAN PE
Ca rét dugc biét dén 1a mot trong nhitng mit hang nong san giau gié tri dinh dudng, phd

bién tai Viét Nam va trén thé gii. Ching chira ham luong dang ké beta-carotene, chét xo va
céc hop chit chdng oxy héa nhu polyphenol, mang lai nhiéu loi ich sirc khoe, bao gdm cai thién
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thi luc, hd tro phong ngira bénh tim mach va giam nguy co ung thu dai trang thong qua viéc
tang cuong suc khde h¢ tiéu hoa. Pac bi¢t, beta-carotene - mat tién chat cua vitamin A, da duoc
chimg minh déng vai trd quan trong trong viéc giam nguy co méc bénh tiéu dudng loai 2 [1].
Tuy nhién, vé6i thoi gian bao quan han ché, chi khoang 3+4 tuan ¢ diéu kién nhiét do tir 0°C
dén 2°C, ca rét twoi ddi mat véi nhiing thach thirc 16n trong viéc bao quan, luu trir va van
chuyén, dic biét tai cac khu vuc nhiét d6i [2]. Nghién ctru nay tap trung vao viéc danh gia anh
huong cua tién xur Iy bang song siéu am dén dong hoc qua trinh sy lat ca rét, nham cung cip
co s& khoa hoc cho viée thiét ké hé thong sy thuc té, tir d6 phat trién cac giai phap cong nghé
sau thu hoach dé kéo dai thoi gian bao quan va tbi uu hoa gia tri kinh té cia loai nong san dé
hu hong nay.

Sy kho 1a mot trong nhiing qua trinh phd bién dong vai trd quan trong trong cac nganh
cong nghiép nhu hoa chat, khai khoang, thuc pham va dugce pham. Hoat dong nay chiém tir 7%
dén 25% tong tiéu thu nang lugng trong cong nghiép [3-4]. Vi chi phi nang lugng ngay cang
tang ciing voi cac quy dinh vé moi trudng ngdy cang nghiém ngat, viéc nghién ctru va phat trién
cac cong nghé sy tiét kiém ning luong khong chi dong vai tro thiét yéu ddi véi cac doanh
nghiép san xuit ma con dong vai trd quan trong trong cac chinh sach phat trién nang luong toan
cau, nham giam phat thai CO2, giam thiéu hiéu ing nha kinh nham tng phé véi cac hién tuong
bién d6i khi hau. Trong cac phuong phap say hién nay, phuong phap say ddi luu bang khong
khi noéng duoc ing dung phd bién nhd chi phi dau tu thap; tuy nhién, viéc siy & nhiét do cao
thuong 1am suy giam chat lugng thanh pham, dic biét v6i cac san pham thuc pham, lam suy
giam mau sic, ham luong cic chat dinh dudng va cac thudc tinh cam quan. Dé duy tri tiéu
chuan chét luong, cic cong nghé sy tién tién nhu sdy lanh, siy thing hoa va sdy trong moi
truong khi didu bién da duge dp dung khi siy trai cdy. Mic di san pham dau ra dap Gng tt chi
tiéu vé chét lugng, tuy nhién cac phuong phéap say nay doi hoi chi phi dau tu va van hanh cao,
va thuong chi dugce sir dung cho cc san pham chuyén biét.

Trong san pham ndng san, cic mang té bao dong vai trd phan tach giira cac té bao bén
trong va moi trudng bén ngoai, qua d6 gitp bao vé té bao bai tac nhan c6 hai [5-7]. Tuy nhién
cac mang té bao nguyén ven nay lai tro thanh rao can can trd sy khuéch tan 4m ra moi truong
xung quanh, gay ra nhitng anh hudng ti€u cuc dén dong hoc qua trinh séy. Dé cai thién toc do
sdy va dam bao chit lwong, phuong phép can thiép vao mang té bao bang ning lugng siéu am
da thu hat sy quan tAm ciia nhidu nha khoa hoc. Co sé khoa hoc ctia phuong phap nay duoc
biét dén véi tén goi 1a "hiéu ung bot bién", dya trén hién tuong nén va gian nhanh va lién tuc
tuong ty mot miéng bot bién trong méi trudng pha 1ong [8-9]. Hiéu g nay tao ra cac luc co
kha niang van chuyén d6 am tir bén trong ciu trac té bao ra bé mat va nguoc lai [10-11]. Téac
dong cua song siéu am 1én vt lidu sdy thiic ddy su hinh thanh cac kénh vi mé giira cac cum té
bao trong ciu tric san pham, cho phép chit 1ong trong té bao thim thdu ra méi trudng xung
quanh. Cong nghé nay khong chi cai thién dong hoc sdy ma con co tiém ning nang cao chat
luong ctia san pham say, trd thanh trong tm trong cac nd lyc nghién ctru toan cau vé cong nghé
sy tién tién. Phuong phap tién xir Iy bang song siéu am di dwoc chimg minh c6 hiéu qua trong
viéc cai thién dédng ké dong hoc qua trinh siy tng dung trén nhiéu loai san phim khac nhau
nhu: rong bién, moc qua, cistanche, dua, viét quét, ca chua... [12-17]. Tuy nhién, can luu v
rang hiéu qua thuc té cia k¥ thuat nay thay doi tuy thudc vao nhiéu bién qua trinh bao gém dic
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tinh cta vat liéu sy, ché do siy va nang luong do song siéu 4m cung cap. Do d6, viéc tién hanh
cac danh gia thuc nghiém hiéu qua ctua phuong phap sdy tién xi 1y trén timg san pham cu thé
trude khi trién khai ap dung thyc tién 13 diéu vo cing can thiét.

Trong nghién ctru ndy, mot hé thong thi nghiém di duoc phat trién dé thyuc hién qua
trinh sdy céc 1at ca rét duogc tién xtr 1y bang song siéu 4m. Pong hoc qua trinh sdy duoc phan
tich thong qua viéc theo doi sy thay ddi khdi luong cua mau. Bén canh d6, mét md hinh thuc
nghi¢m mo ta dong hoc qua trinh séy dua trén dinh luat Fick s€ dugc xay dung dua trén cac dir
li¢u thuc nghiém do duoc.

2. PHUONG PHAP THi NGHIEM VA XU LY DU LIEU
2.1. Phwong Phap Thi Nghiém

Hé thdng thi nghiém duogc dat tai phong thi nghiém khoa Ning lwong Nhiét, truong Co
khi, Pai hoc Bach khoa Ha Noi, bao gdm 3 chi tiét chinh: Thiét bi tién xir Iy siéu am, ta say
GMP 500 va can dién tir Sartorius QUINTIX224-1S.

e Tii siy GMP-500: Tu say GMP-500 1a mot budng sdy d6i luu st dung khong khi nong
1am tac nhan say. Khong khi dugc 1am néng bang cac day dién tro trude khi duoc quat
thoi tuan hoan bén trong budng sdy.

e Thiét bi tién xir Iy bang siéu 4m: Day 1a mot thiét bi phat song siéu am véi cong suét
d4u ra 35W va hoat dong & tan sb 42 kHz, bao gém: 01 mach diéu khién cong suét b
khuéch dai song si€u am; 01 dau khuéch dai song si€u am; mot bé chura chét long
(thuong chira nude), noi mau say dugc xu 1y.

e Can dién tir QUINTIX224-1S: Can dién tir QUINTIX224-18S do Sartorius san xuat 1a
mot can phan tich duge thiét ké cho cac tng dung doi hoi do chinh xéac cao trong moi
truong phong thi nghiém. Thiét bi nay cho phép do khéi lwong v6i do chinh xac 1én dén
+0,2 mg va hd tro tai trong t6i da 220 g, dap ung nhiéu yéu cau nghién ciru va thi nghiém
khac nhau.

Can dién tr

Tu sdy GMP500 Thiét b1 x1r Iy siéu am QUINTIX224-18

Hinh 1. Hé thong thi nghiém

https://doi.org/10.65153/9kkpem39
Journal of Science and Technology of East Asia University of Technology



Tap chi Khoa hec va Cong nghé Truong Pai hoc Cong nghé Pong A

MG&i thi nghiém say dugc thuc hién it nhét 3 1an dé giam thiéu anh hudng cta sai s6 trong
qua trinh do. Ngoai ra, 46 4m tuwong ddi cua ca rot duoc xac dinh bang ti siy GMP 500. Mau
tuoi duoc séy o nhiét do 120°C trong 2 gid, thanh phén kho con lai dugc dem phan tich dé xac
dinh thong sé d6 Am. Pay 1a gia tri quan trong dugc sir dung cho cac tinh toan tiép theo trong
nghién ctru. Cac thi nghiém say dugc tién hanh trén cac mau c6 do day 3 mm, & cac nhiét do
sdy duoc thiét lap 1a 30°C, 40°C va 50°C. Thyc hién qua trinh sdy voi truong hop mau khong
trai qua qua trinh xur 1y siéu 4m va mau d trai qua 45 phut xir Iy siéu am. Tdc d6 cua khong khi
lru chuyén trong budng sdy duogc gitr 6n dinh & mirc 0,5 m/s. Quy trinh thi nghiém cu thé dugc
thé hién trong hinh 2. Mau thi nghiém sau khi xtr Iy siéu 4m duoc dé réo nuée sau d6 duge dua
vao ti sdy, thuc hién qua trinh sdy kho. Tién hanh do khéi lvong mau mdi 10 phit bang cin
dién tor QUINTIX224 — 1S va theo ddi sy bién ddi khéi lugng miu trén d6 thi trong Excel. Khi
khéi lugng mau dat dén trang thai cin bang, tién hanh 1dy mau ra khoi ti sdy, thuc hién thao
tac dong goi bao quan, ngit cac thiét b thi nghiém, két thiic qu4 trinh say.

Got vo, cit 1at

— —
Lua chon
mau

, Khai dong thiét
‘ Boc vo, cat lat ‘ bi sély

X ly siéu am

Thiét lap thong

mau sO nhiét

L I
¥

Thuc hién qua
trinh say
Po khbi Iuvong
vit li¢u say

!

Khbi ]LI'L_.V]_‘Ig mau
can bang
YES |
T 4

NO

Poéng go6i. bao " Dung thiét bi
quan mau say

Hinh 2. Quy trinh thi nghiém

2.2. X Ly Dir Liéu Thuc Nghi¢m

Trong nghién ctru nay, gia tri 6 4m khong thir nguyén MR duoc st dung thay thé cho
gia trj 46 4am tuyét ddi X nham dam bao tinh nhit quan gitta cac ché do thi nghiém. Gia tri nay
duoc xac dinh bang cong thuc [18]:

X=X,

MR=—+%
XO_Xe

1)
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Trong do:

e X: Do am tuyét ddi tai thoi diém 1, [kg am/kg kho]

o Xo: P 4m tuyét dbi tai thoi diém ban dau, [kg 4m/kg kho]

o Xe: Do am tuyét ddi tai thoi diém can bang, [kg 4m/kg kho]
Gia tri MR dat 16n nhit (MR - 1) tai thoi diém ban dau va nho nhét (MR - O)
X=X,

tal

thoi diém vat dat t6i trang thai can bang am, tirc 1a

3.KET QUA VA THAO LUAN
3.1. Pong Hoc Qua Trinh Siy

Dua vao céc két qué thuc nghiém, dd thi duong cong séy biéu dién su thay ddi cuia 46 Am
khong tht nguyén MR theo thoi gian ¢ cac ché do say khac nhau da duoc xay dyng (hinh 3).

1.0 ¢
\ —e— 30°C, khong x1tr ly siéu am
—o— 30°C, co xtr ly siéu am
0.8 - ) —— 40°C, khong xur 1y siéu am
’ 40°C, ¢6 xur ly siéu am
50°C, khong xtr ly siéu am
50°C, ¢o xtr ly siéu am
0.6 -
a4
=
0.4 -
0.2 ~
0.0 g
0 60 120 180 240 300 360 420

Thoi gian (phut)
Hinh 3: Su bién ddi ctia MR theo thoi gian trong qua trinh sy

Két qua thi nghiém cho thiy rang, bién dang cia cac dudng cong sdy c6 xu huéng twong
ddng va hoan toan phu hop voi 1y thuyét dong hoc qué trinh siy. Cac dudng cong sy c6 do doc
16n tai giai doan dau va thoai dan khi tién vé cudi qué trinh. Diéu nay dong nghia trong giai
doan dau cua qua trinh sy, toc do thoat hoi 4m dat gia tri cao nhat, gia tri nay giam dan dén gia

tri MR = 0 khi vat liéu sdy tién toi trang thai can bang am, tic 1a X= Xe . Két qua nghién ctru
chi & anh huong cua nhiét do say toi toc d6 siy kho san pham. Khi thyc hién qua trinh siy &
nhiét do cang cao, dudng cong sdy c6 xu hudng cang dbc, toc do sdy dién ra cang manh, vat
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liéu sy cang nhanh tién t6i trang thai cAn bang 4m, qua d6 rit ngan thoi gian siy khé ciing nhu
giam thiéu chi phi ning lugng. Cu thé, khi ting nhiét d6 tac nhan say tir 30°C 1én 50°C, thoi
gian siy dé MR dat gia tri du6i 0,1 tai nhiét 6 30°C, 40°C, 50°C lan luot 1a 260 phit, 105 phut
va 60 phit; trong trudng hop mau khong trai qua qua trinh xur 1y siéu am; thoi gian sdy tuong
g nay lan luot 1a 210 phat, 85 phit va 50 phat. Tuy nhién, can luu ¥ ring, nhiét d6 tic nhan
sdy ting qua cao s& lam suy giam chat lwvong thanh phim sau qu4 trinh sdy, do d6 viéc lwa chon
nhiét do tac nhan sdy phu hop 1a diéu thiét yéu khi thiét ké hé thong siy.

Két qua nghién ctru ciing cho thiy, dudng cong siy cic mau di qua qua trinh xtr Iy siéu
am c6 xu hudng dbc hon cac mau khong qua xir 1y tai cing diéu kién nhiét do sdy. Diéu nay
cho thay duoc tic dong tich cuc cia cong nghé tién xur 1y siéu am tdi qua trinh say kho. Qua
trinh sdy cac mau dd qua xur 1y c6 hé s6 khuéch tan 4m cao hon mau khong qua xt 1y, qua d6
tang cuong téc do sy, rat ngan thoi gian say kho. So v6i mau khong qua xtr 1y siéu am, thoi
gian sdy dé MR dat gia tri dudi 0,1 c6 thé rut ngan tir 50 phit, 20 phit va 10 phut lan lugt twong
g tai nhiét 6 sdy 1a 30 °C, 40 °C va 50°C. Thoi gian sdy cang 16n, cong nghé tién xir 1y siéu
am cang cho thiy muc d6 hiéu qua. Diéu nay gy ra boi co ché “hiéu ing bot bién”, hinh thanh
céc vi kénh trong cau trac té bao, tir d6 tang cudng hé s6 khuéch tan 4m tir bén trong ra bé mat.
Két qua tinh toan c6 su trong dong voi cac nghién ciru trude d6 trén thé gidi. Nghién ctu cia
Fernendes va cong su chi ra rang viéc 4p dung cong nghé tién xur 1y siéu am giap giam 11%
tong thoi gian sdy kho chudi [19]. Phat hién twong tu ciing di duoc trinh bay trong bao cdo cua
Romero va cong su tng dung khi sdy tdo [20]. Fabiano ciing cho ring miu dugc xtr 1y bang
song siéu am s& gitp rat ngan dang ké thoi gian siy kho san pham [21].

Két qua nghién ciru cho thay cong nghé tién xir 1y siéu 4m hoan toan phu hop dbi véi san
pham ca rdt cat 1at nham rat ngan thoi gian say kho, qua d6 giam thiéu tiéu hao ning luong
trong cho qua trinh say. Céng nghé nay dic biét hidu qua khi dugc tmg dung két hop véi cac
phuong phép sy c6 thoi gian kéo dai nhu phuong phap sy lanh, sdy thang hoa hoic sdy chan
khong nham rit thoi gian say kho ciing nhu giam thiéu chi phi nang lugng trong qua trinh sy,
qua d6 giam thiéu phét thai CO ra mdi truong, gop phan dua Viét Nam tién nhanh hon t6i muc
tiéu Net Zero 2050.

3.2. Xay Dung M6 Hinh Thuc Nghiém

Céc thi nghiém duoc tién hanh trong cac diéu kién cu thé, viéc phat trién mot mo hinh
toan hoc nham khai quat héa dir liéu thyc nghiém dé danh gia cac hé thong sy trong thuc té 1a
didu can thiét. Trong nghién ctru ndy mo hinh Page dugc tmg dung dé mo ta sy thay doi ctia do
am khong thir nguyén MR trong su6t qué trinh sdy, moi quan hé giita MR va thoi gian sdy ©
duoc co dang 1a [22]:

MR = exp(—kz") )

Trong do k va n 1a céc tham s6 thuc nghiém ctia mo6 hinh. Céc tham ) nay dugc xac dinh
bang cach so sanh gia tri cia phwong trinh hdi quy véi di liéu thyc nghiém thong qua phuong
phap binh phuong tbi thiéu. Gia tri R? (R—square) thu duoc tir qua trinh tinh toan hdi quy dugc
sir dung 1am tiéu chi chinh dé danh gia sy phii hop cta ciac mo hinh. Cong thirc tinh R? xuét
phat tir ¥ tuong xem toan b bién thién do dugc cta bién phu thudc chia thanh 2 phan: Phan
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bién thién do hdi quy va phan bién thién do phan du. Néu phan bién thién do phan du cang nho,
nghia 1 khoang cach tir cac diém do duoc dén dudng udc luong hdi quy cang nho thi phan bién
thién do hoi quy s& cang cao, khi d6 gia tri R? s& cang 16n, dong nghia d6 phu hop ciia mé hinh
cang cao. Gid trj nay dat gia tri 1on nhat 1a 1 va nhé nhét 13 0 va duoc x4c dinh thong qua phuong
trinh sau:

2 _SSR_, SSE

~SST ~ SST )

Trong do:
e SSR (Sum of Squares due to Regression): Tong binh phuong sai 1éch giita cac
gia tri nhan duoc tir ham hdi quy va gid tri trung binh.
e SST (Sum of Squares Total): Tong binh phuong sai léch giita gia tri do dugc
va gia tri trung binh
e SSE (Sum of Square due to Error): Téng binh phuong sai 1éch giita gia tri do
duoc va gia tri nhan dugc tir ham hdi quy

Bing 1. Cac tham s6 cia mo hinh thuc nghiém

Nhiét do

Ché do xtr ly siéu am rC] k x 10° n R?
30°C 1,828 1,274 0,9977
Mau khong duoc xir ly 40°C 4,068 1,357 0,9961
50°C 8,307 1,372 0,9970
30°C 4,175 1,174 0,9966
Mau dugc duge xir ly 40°C 9,608 1,224 0,9960
50°C 17,660 1,269 0,9977

Cac mo hinh thyc nghiém mo ta 06 ché o séy khéac nhau duogc lap trinh, tinh toan trén
phan mém Matlab R2020a, cac két qua tinh toan dugc trinh bay trong bang 1. Nghién ctru thu
duoc cac 06 md hinh thyc nghiém mé ta 06 ché do siy c6 dd phu hop rét cao véi cac gia tri R?
déu tiém can 1. Bén canh d6, nghién ciing ciing cho thay rang, khi ting nhiét d6 say tir 30°C Ién
50°C, tham sd k tang theo ham exp va n tang tuyén tinh. Két qua nay hoan toan phu hop véi ly
thuyét vé dong hoc qua trinh siy. Dé va md rong pham vi tmg dung ctia cac md hinh thyc
nghiém tai nhiét do séy khéc nhau, nhém nghién ctru tién hanh xay dung md hinh téng quat mo
ta duong cong say MR(t,7) ¢6 dang nhu sau:

MR = exp [—a exp(bt)x 7 ] (4)
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Hinh 4. Giao dién phan mém Matlab

Trong d6: a, b, ¢ va d 1a cac tham s6 cua mo hinh, t va 1 1an luot 1a nhiét do séy va thoi
gian sdy. Viéc xac dinh cac tham s6 ciia mo hinh duoc xac dinh dya trén phuong phap xap xi
binh phuong t6i thiéu va duoc lap trinh, tinh toan trén phan mém Matlab R2020a (hinh 4). Két
qua tinh toan thu dugc 02 mé hinh mé ta dong hoc qua trinh sy trong trudng hop miu di qua
xtr Iy siéu am (PT. 5) va mau khong dugc xir 1y siéu am (PT. 6):

MR = exp [—14,97 %10~ exp (0,038t )x £077+0 ,014J ®)
MR = exp| -8,134x 10~ exp (0,085t ) x 74101 | (6)
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Hinh 5. So sanh mo6 hinh thuc nghiém va dir liéu thi nghiém

vo1 mau da trai qua qua trinh xtr 1y si€u am

1.0 4
K\
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: ©  Dit liéu thue nghiém & 40°C
0.8 1 f\\ ¢ Dit liéu thye nghiém ¢ 30°C
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06 1 % e M hinh thyc nghiém & 50°C
s :
=
0.4 -
0.2 -
0.0
0 60 120 180 240 300 360 420

Thoi gian (phut)
Hinh 6. So sainh mé hinh thuc nghiém va dir liéu thi nghiém

v&1 mau khong trai qua qua trinh xtr 1y siéu am

Nghién ctru thyc hién danh gid sy phu hop cia md hinh thuc nghiém véi dir 1iéu thi
nghiém (hinh 5-6). Két qua cho thiy dudng cong siy ctia mé hinh thyc nghiém hau hét nam
trong khoang sai s6 thuc nghiém, qua d6 khang dinh 2 mé hinh thuc nghiém mé ta duong cong
sdy c6 do phu hop cao va hoan toan c6 thé dugc tng dung trong tinh toan, thiét ké mot hé thong
sdy trong thuc té.

4. KET LUAN

Nhim ting cudng toc do sdy, rit ngan thoi gian say va giam tiéu thu ning lwong, nhom
nghién ciru da tién hanh nghién ctru thyc nghiém qua trinh sy tién xir 1y siéu am tng dung trén
san pham ca rot cat lat. Nghién ciru chi ra rang, nhiét do sy 1a yéu td then chdt anh huong toi
tdc do séy, nhiét do séy cang cao, tbc do séy cang nhanh va nguoc lai. Ngoai ra, nghién ctru
ciing chimg minh céng nghé tién xtr Iy siéu 4m co tac dong tich cuc téi dong hoc qua trinh sdy
1at ca rot. Thoi gian siy kho c6 thé rat ngin tir 50 phut, 20 phat va 10 phit lan luot twong Gmg
v6i nhiét o sdy 1a 30°C, 40°C, 50°C. Anh hudng cua cong nghé tién xir Iy siéu 4m cang trd nén
hiéu qua hon khi sdy ¢ nhiét d6 thap, qua d6 mé ra tiém ning két hop cong nghé tién xtr Iy siéu
am v&i cac phuong phap siy co thoi gian kéo dai. Ngoai ra nghién ctru ciing d3 xay dung thanh
cong 02 md hinh thuc nghiém mo ta qua trinh say ¢ cac diéu kién khac nhau, qua d6 mo rong
kha niang tmg dung trong tinh toan, thiét ké hé thong say ca rot. Cac két qua nghién ciru 1a co
s¢ dit lidu quan trong gop phan nang cao hiéu qua ctia qua trinh sdy ca rot va cac loai vat lidu
séy khéc nhau, hudng téi hoat dong san xuét bén virng.
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