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TOM TAT

Nam linh chi (Ganoderma lucidum) duoc biét dén vdi mot loat cac cong dung ¢ loi cho stic
khde, va da dugc st dung trong thao dugc truyén théng A Dong trong hang ngan nam. N6 chifa céc
hoat chét sinh hoc quy gid, bao gém polysaccharide, triterpenoid, peptit, va cic chdt chdng oxy hda
khac. Trong d6 thanh phan polysaccharide la mdt trong nhiing thanh phén hiu hiéu nht chia
trong ndm Linh chi, rét dugc cdc nha y dugc hoc coi trong. Trong bai bao nay sé dé cap vé anh hudng
clia thong s6 song siéu dm bao gdm cong sudt va ti I8 gidn doan phét song siéu dm dén cac thong
56 clia qud trinh sdy nhu: thoi gian sdy, chi phi dién nang riéng, su thay doi mau sc, ton that ham
lugng Polysaccharides ctia ndm linh chi sau say. Két qua nghién ctu cho thy rang cong suat va va
ti & gian doan phat séng siéu am c6 anh hudng dén cac thong s6 clia qua trinh sdy ndm linh chi
nhu: thi gian sdy, chi phi dién nang riéng, su thay d6i mau sic, tn that ham lugng Polysaccharides.

Tir khéa: Bom nhiét, ndm linh chi, séng siéu dm, polysaccharide, thoi gian sdy.

ABSTRACT

Ganoderma lucidum is known for its wide range of health benefits, and has been used in
traditional Asian herbal medicine for thousands of years. It contains valuable bioactive substances,
including polysaccharides, triterpenoids, peptides, and other antioxidants. The polysaccharide
component is one of the most effective ingredients contained in Ganoderma lucidum, and is highly
valued by medical scientists. This article discusses the influence of ultrasonic wave parameters
including power and interruption rate of ultrasonic waves on parameters of the drying process such
as drying time, specific electricity cost, color change, loss of Polysaccharides content of Ganoderma
lucidum after drying. Research results show that the power and interruption rate of ultrasonic
waves affects the parameters of the Ganoderma drying process such as drying time, and specific
electricity cost, color change, and loss of polysaccharide content.

Keywords: Heat pump, ganoderma lucidum, ultrasound, polysaccharide, drying time.
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KY HIEU

TNS - tdc nhan say

VLS - vat liéu say

HP - sdy bom nhiét

UP - cOng suat séng siéu am, W

Ar - chi phi dién nang riéng, kWh/kgVLS
m - khéi lugng ndm tuoi, kg

my - khéi lugng chat khé co trong nam, kg

PA - ham lugng polysaccharides, g/100g
chat khé

%PA - phan tram ham lugng polysaccharides,
%

t - nhiét d6 tac nhan say, °C
v - van téc tac nhan sy, m/s

w - d6 4m tuaong déi ctia nam,
% (kga/kgVLA)

wy - d6 am tuyét déi ca ndm, kga/kgVLK

1. DAT VAN BE

Nam linh chi (Ganoderma lucidum) con
dugc goi la "than dugc". N6 chia cac hoat chat
sinh hoc quy gia bao gém polysaccharides,
triterpenoids, peptit, va cac chat chéng oxy hoa
khac. Trong d6 thanh phan polysaccharide la
thanh phan c6 gia tri nhat quyét dinh nén gia
tri cla ndm Linh Chi. Vi vay nhu ciu sy khé dé
bao toan chat lugng sdn pham vdéi chi phi sdy
hagp ly la rat can thiét.

Séng siéu am dugc dinh nghia la am thanh
khéng nghe thay dugc vai tan sé cao doi véi
con ngudi, tan s6 thudng I6n hon 20 kHz. Séng
siéu am la séng co hoc, bao gém cac dao dong
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clia cac hat nguyén t hoac phan tir xung quanh vi tri can
bdng cla cac hat cila mot chat. Séng siéu am cb thé lan
truyén trong méi trudng dan hoi nhu méi trudng chat ran,
I6ng hodc khi, nhung khéng lan truyén trong méi trudng
chan khéng. Ngay nay siéu am dugc ing dung rdng réi trong
nhiéu linh vuc khac nhau nhu y hoc, céng nghiép thuc
pham,... gép phan nang cao ning suit lao déng, tang hiéu
qua vé kinh té cho cac linh vyc tuong ting.

Say la qua trinh lam b&c hoi nudc ra khoi vat liéu bang
phucng phap nhiét, am tir trong long vat liéu sé di chuyén
ra bé mat vat liéu va tir bé mat vat liéu bay hoi vao moi
trudng. Say cé su hod trg cla séng siéu am thudc dang ky
thuat say két hgp, hé théng say c6 su ho trg clia séng siéu
am bao gdbm may sdy theo phuong phap d6i luu, hodc bom
nhiét, hodcla chan khoéng,... vabd phan phat séng dugc tich
hgp trong budng say. C6 rat nhiéu céng trinh nghién clu
danh gia anh hudng cta séng siéu am dén hiéu qua qua
trinh sdy vé&i nhiéu vat liéu khac nhau nhu: khoai tay [1], dau
xanh [2], dau [3], ca r6t [4], hat dau [5], sam bé chinh [6, 7],
dang sam [8]. Cac tac gia déu nhan dinh rang séng siéu am
hé trg hiéu qua qua trinh sdy, cu thé: gidm thdi gian sdy, gidm
chi phi dién nang tiéu thu ma khéng anh hudng nhiéu dén
chét lugng nhu thanh phan mau séc, dugc tinh sadn pham.
Tuy nhién dnh hudng clia séng siéu am phu thudc rat nhiéu
vao cau trdc va thanh phan cla vat liéu.

Ké thlra cac cong trinh nghién ctiu vé sdy cé hé trg séng
siéu am trong va ngoai nudc va can c’ vao dac tinh clia nam
Linh Chi, nhém nghién cttu thdy rang bdo quan nam linh chi
bang phuong phap sdy bom nhiét két hop song siéu am la
phu hgp véi diéu kién thuc té tai Viét Nam. Vi phuong phap
nay c6 thé dam bao dugc chat lugng dugc tinh cling nhu tiét
kiém chi phi sdy.

2. PHUGNG PHAP NGHIEN CUU THi NGHIEM
2.1.Vat liéu thi nghiém

N&m linh chi tuoi dugc trong tai trai ndm Bong Thanh, Thi
xa Tan Uyén, tinh Binh Duong, Viét Nam.

Sau thu hoach, ndm dugc lau bui bang khan kho, cac
mau vat liéu sdy dugc bao quan trong tdi chan khong kin &
diéu kién 8 + 0,5°C trong t mat khodng 3 - 5 ngay dé &m
dé phan bé déng déu trén toan bd thé tich mau vat liéu
thyc nghiém.

DE d6 day cua cac lat ndm déng déu va han ché sai s6,
vat liéu sdy dugc thai l1at bang may thai lat thuc phdm
thuong hiéu Ritter (Model: RITTER E16 515000, xuat x Duic)
vGi d6 day 6mm. Trudc khi tién hanh thuc nghiém, cdc mau
nam dugc lam dm cho t6i khi dat nhiét &6 méi trudng thi
nghiém r6i cho vao budng say.

Am @6 ban dau cla vat liéu dugc xac dinh bing can sdy
am héng ngoai thuong hiéu Kett (Model: FD-720, xuat xu
Nhat Ban), thuc nghiém 5 lan can cho 5 mau ngau nhién réi
ldy gia tri trung binh. Am d6 ban dau clia ndm tuoi:
w = 69,4% kga/kgVLA = 2,27 kga/kgVLK.

Am d6 yéu cau w, = 13% kga/kgVLA = 0,15 kga/kgVLK.
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2.2, Thiét bi thi nghiém

Thiét bi thi nghiém danh gia anh huéng song siéu am
trong qua trinh sdy dén chi phi dién nang riéng, su thay déi
mau sac va phan tram ham lugng polysaccharide con lai sau
sdy c6 sa d6 nhu hinh 1.

VAN 1

BUONG SAY

VATLIEU SAY

BiNH CHIA
CAOAP

DAN LANH DANNONG | |

SIEU AM -

Hinh 2. Thiét bi say thuc nghiém

Thiét bi sdy bom nhiét két hgp séng siéu am cau tao gém
ba thanh phan: hé thng bom nhiét, hé théng sdy d6i luu,
hé théng siéu am va hé théng diéu khién.

Hé thong bom nhiét bao gom may nén thuang hiéu
Kulthorn v&i cong suédt déng co 3% HP (Model: AE2428ZK-SR,
xudt xt Thai Lan), dan lanh, dan néng chinh, dan néng phu,
van tiét luu,... v8i muc dich tach &m va gia nhiét TNS dén
nhiét dé yéu cau.

Hé théng say hoi luu toan phan bao gom budng say,
dong co quat.

Hé théng siéu am bao gém: 3 bd phat séng siéu am céng
suat 60W/bd (Model: KMD-M4, xuat xi Trung Quéc) dugc dat
cach khay say 1cm.

Hé théng diéu khién bao gom:

+Dbng hé do nhiét @6 DS - 1: thang do -50 + 70°C; sai s6
+1°C.
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+Dbng hod do nhiét d6 - @6 8m hang Conotec Fox-300A:
thang do -55,0 ~ 99°C, 0 ~ 100% RH, sai s6 +1%.

+Do6ng hé do téc dé gio Lutron AM-4203: thang do 0,4 +
25m/s, sai s6 + 2%.

+ Doéng hé do dién nang (Model: PZEM-061), thang do:
0 ~ 10000kWh.

+ Loadcell cam bién khéi lugng hang CAS, model:
BCL-20L, thang do 0 - 10kg, sai s6 +0,03%.

Dung cu do dac:

+ Can sdy dm héng ngoai thuang hiéu Kett, model:
FD-720, xuat xt Nhat Ban, thang do 3 - 50g, sai s6 +0,5%.

+ Can dién td WH-B20: gisi han do 0 - 10kg, sai s6
+0,1gram.

2.3. Phuong phap xii ly sé liéu

Cac s6 liéu thi nghiém dugc xéac dinh theo hai phuong
phap: s6 liéu do dac truc ti€p va sé liéu xac dinh gian tiép.

Cac s6 liéu do dac truc ti€p bang cac dung cu do gém
nhiét dé say, thai gian say, khoi lugng va d6 day nam linh chi,
cdng sudt song siéu am, dién nang tiéu thu.

- Ham lugng polysaccharide (g/100g chat kho): dugc xac
dinh vé&i phuong phdp NREL (Vién nghién ctiu Cong nghé
sinh hoc va Méi trudng, Trudng Dai hoc Nong Lam TP. HCM).

- Phan tram ham lugng Polysaccharide (%) dugc tinh
theo céng thic sau:

PA
%PA =—=x100(%) (1)
PA,

Trong do:

PA:: Ham lugng polysaccharides ban dau (g/100g chat
kho).

PA,: Ham lugng polysaccharides sau khi sdy (g/100g chat
kho).

Sau khi biét dugc d6 8m ban dau, ta xac dinh dugc khéi
lugng chat kho cé trong vat liéu, khéi lugng nay xem nhu
khéng thay ddi trong sudt qua trinh sdy, dugc tinh theo
cong thuc:

me=m.(1 - w;), kg (2)

DO am vat liéu sdy tai ting thdi diém qué trinh sdy dugc
xac dinh sau khi da biét khéi lugng chat kho theo cong thic
sau:

m, -m
w=—2—2"

.100 , (%,kga/kgVLA) 3)

m,

Trong do:

ms: khéi lugng VLS ban dau, (kg).

m;: khéi lugng VLS tai thoi diém T, (kg).

- Mau sdc clia vat liéu sdy c6 thé dugc danh gia bang cdam
quan hodc dua vao théng s6 mau sac. Trong nghién ctiu nay,
théng s6 mau CIE Lab (L*, a*, b¥) dugc st dung dé mo ta su
thay d6i mau sac trong qua trinh sdy, cac gia tri L*, a*, b*
dugc do bdi mdy do mau CHN SPEC CS-10 (Model: CS 10,
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xudt x Trung Quéc). Mdc dé thay d6i mau sac so vdi gid tri
chuén dugc danh gia théng qua théng s6 dE xac dinh theo
cong thuc:

dE=\(L L, +@@ —a ) +b —b, ) 4)
"a . .b

Trong do, L . .a ., ref* la cac gia tri chudn, sir dung
cac gia tri ban dau ctia vat liéu tuci (trudc khi say) lam gia tri
chuén.

2.4. N6i dung nghién ciu

V6i muc dich so sanh thai gian sdy, chi phi dién nang
riéng clia phuong phap sdy bom nhiét va phuong phap say
bom nhiét két hgp song siéu am tir dé danh gia so bo hiéu
qua cla phuong phap sdy két hgp. Tién hanh sdy 2 mé
theo hai ché& d6 1a bom nhiét va bom nhiét két hgp séng
siéu am cong suat 150W & cung nhiét d6 TNS 50°C, van toc
TNS: 0,5m/s, cong suat 1kg/mé véi d6 &m ban dau:
Wi = 2,27kga/kgVLK, d6 8m sau sdy: wy, = 0,15 kga/kgVLK.

Nham danh gia anh hudng cta cong suat séng siéu am
dén thai gian sdy, chi phi dién nang riéng ciing nhu phan
trdm ham lugng polysaccharide con lai, ti d6 chon dugc dai
cobng suat thich hgp dé ti€n hanh cac thuc nghiém xéac dinh
ché d6 say cho thiét bi sdy bom nhiét két hgp séng siéu am.
K& thita nhiét @& TNS 50°C, van t6¢ TNS 0,5m/s [9], tién hanh
sdy 5 mé trén thiét bi HP vé&i dai cong suat séng siéu am tur
30- 150W.

Nham danh gia anh hudng cua ti 1é gian doan phat séng
siéu am dén thai gian say, chi phi dién nang riéng ciing nhu
phan tram ham lugng polysaccharide con lai, tr dé chon
dugc dai ti 1é gian doan phu hgp dé tién hanh cac thuc
nghiém xac dinh ché dé sdy cho thiét bj sdy bom nhiét két
hgp séng siéu am. Tién hanh sdy 4 mé trén thiét bi HP két
hop phat séng siéu am, véi dai ti 1é gidn doan phat séng siéu
am tUr 0,2 dén 0,8.

3. KET QUA VA THAO LUAN
3.1. Panh gia kha ning lam viéc cha thiét bi say

Qua thuc nghiém sdy & ché dd bom nhiét va bom nhiét
két hgp soéng siéu am cling cong suat 150W & nhiét do TNS
50°C, van t6c TNS 0,5m/s thu dugc két qua nhu hinh 3.

Két qua say khé nam linh chi bang hé théng say bom
nhiét c6 hé trg siéu am cho thay toc do say lat nam linh chi
tang lén khi tdng céng suat siéu am. Cong suat siéu am cod
tdcdung ciing 6 16n hon trong viéc sdy kho bang bom nhiét
& van t6c va nhiét @6 khong khi thap hon. Cu thé 13, & ché do
say bom nhiét, thai gian sdy la 8,8 gid, khi sdy bom nhiét két
hgp séng siéu dm cong suat 150W thi thai gian sdy gidam con
4,6 gio, nhu vay rat gan dugc 47,7% thai gian sdy. Thém vao
do, khi sdy két hgp song siéu am thi chi phi dién nang riéng
cling gidm tur 7,5kWh/kg xuéng con 4,6kWh/kg. Diéu nay
phu hgp véi cac nghién clu trudc do 1a séng siéu am hé trg
qua trinh sdy giup rut ngén thaoi gian sdy ti d6 giam chi phi
dién nang riéng. Hon niia, siéu am khoéng chi thay déi tinh
chat cau truc clia vat liéu ma con tang cudng truyén nhiét va
truyén khoi trong say khong khi nong [10].
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Hinh 3. Biéu d6 so sanh ché dd sdy bom nhiét va bom nhiét két hop séng siéu dm
3.2. Anh huéng ciia cong suat siéu am

Két qua thuc nghiém danh gia anh hudng clia cong suét
song siéu am dugc thé hién & bang 1, hinh 4.

Bang 1. Anh huding cong suat séng siéu am dén thoi gian say, chi phi dién
nang, su thay déi mau sac, ham lugng polysaccharides clia vét liéu sdy

P(W) t(h) Ar (kWh/kg) dE PA (%)
0 8,80 7,48 35,00 62,2
30 6,60 5,81 28,21 89,2
60 5,75 537 26,50 89,8
90 5,10 4,80 26,42 92,8
120 4,70 4,56 28,35 91,4
150 4,60 4,60 30,70 88,4
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Hinh 4. D6 thi dutng cong sdy & cdc mic cong suat siéu dm khdc nhau tai nhiét
d0 TNS 50°C
Két qua dudng cong sdy & hinh 4 cho thay, xu hudng
gidm &m cda ndm linh chi trong qua trinh sy bang bom
nhiét két hgp séng siéu am tuong Ung cac ché doé sy tuong
déi gidbng nhau. K&t qua cho thay khitang cong suat bé phat
siéu am sé gilp ngdn dang ké thai gian sdy. Diéu nay dugc ly
gidi do tac dung cua siéu am la hiéu ting xam thuc, hiéu ting
cd hoc va hiéu ing nhiét, su rung siéu am co thé tang cudng
truyén chat & 16p bién &m mot cach hiéu qua. Bang viéc tang
cdng suat siéu am, tac ddng xao tron, tao bot va tao tia clia
siéu am ¢ thé dnh hudng lén bé mat va ciu trdc bén trong
té bao cla vat liéu sdy va ma réng khoang cach gilia cac
thanh té€ bao, yéu t6 gép phan khuéch tan nudc bén trong
té bao [11].
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Hinh 5. Anh hugng UP dén thoi gian séy

TU két qua & hinh 5 cho thay, khi cdng sudt siéu m cang
cao thi hiéu qua qua trinh sdy cang gidam. Cu thé I3, tir 30 - 60W
thai gian say rat ngén ti 6,6h xudng 5,75h, giam 12,9%; ti 60
- 90W rat ngdn dén 5,1h giam 11,3%; ti 90 - 120W rdt ngan
dén 4,7h gidam 7,8% va dén 150W thai gian sdy la 4,6h giam
2,1%.Tukét qua trén, du doan rang vGi moét gia tri nao do6 cong
suat ti€p tuc tang thi téc do sdy tang lén khong dang ké va
thai gian sdy khdng con giam nia, tuy nhién do diéu kién thi
nghiém, trong dé tai nay van chua thuc hién duoc.

Dién nang riéng
(kWh/kg)
8.00

7.48

0 30 60 90 120 150
Cong suét siéu am (W)

Hinh 6. Anh huéng UP dén chi phi dién ning riéng

30.00 4

25.00

(0] 30 60 90 120 150

Coéng suat siéu am (W)

Hinh 7. Anh hung ctia UP dén sur thay d6i mau séc clia vat liéu sdy

K&t qua hinh 6 cho thdy, & mic cong suat 30 - 120W, chi
phi dién nang riéng gidm dang ké tur 7,48kWh/kg xudng
5,81 kWh/kg, tiét kiém 31,1% chi phi say. Tuy nhién khi
cdng suat siéu am ti€p tuc tang tl 120W - 150W, chi phi
dién nang riéng tang khéng dang ké tur 4,56kWh/kg Ién
4,6kWh/kg. Diéu nay dugc ly giai & muic cong suat thap, tiéu
tén dién nang cta bd phat séng siéu am chua cao, hiéu qua
ho trg séng siéu am trong qua trinh sdy tot va thdi gian say
gidm dang ké, tir d6 tiét kiém dugc chi phi dién nang riéng.
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Tuy nhién khi céng suat siéu am tiép tuc tdng, muc tiéu tén
dién nang cta bo phat séng cang cao trong khi hiéu qua
hé trg say cang giam, dan dén chi phi dién nang riéng c6
xu huéng tang.

Vi su hé trg clia séng siéu am & miic 30 - 120W, thai gian
sdy giam, han ché thai gian ti€p xdc ctia nam linh chi véi nhiét
dd TNS giup luu gitt mau sac tét hon. Tuy nhién, & mdc 120 -
150W, mac du thai gian sdy c6 gidm nhung su thay d6i mau
sdc clia sdn pham lai tdng cho thdy dao déng ca hoc clia séng
siéu am clng phan nao anh hudng dén mau sac clia san
phdm, ciing nhu tac dung nhiét cia séng siéu am, dic biét &
muic cong suat cao. Diéu nay cling dugc giai thich & miic cong
sudt cao, nang lugng siéu am la rat I6n, khi lan truyén dén vat
liéu, ching pha vé I6p bién 4m va gay ra hién tugng “nguyén
tir hoa", két qua la bé mat vat liéu “bi 16t tran” ti€p xuc véi
khéng khi néng, do d6 gay ra su thay d&i mau sac [12].

% PA
100.0 1
95.0 A 89.2 89.8
90.0 -
85.0
80.0
75.0 A
70.0 A
65.0
60.0 9
55.0 A
50.0

2.8 91.4
88.4

0 30 60 90 120 150

Cong suat siéu am (W)

Hinh 8. Anh hung ctia UP dén phan tram ham lugng polysaccharide

Qua két qua hinh 8 cho thay ham lugng Polysaccharide
dugc gilr lai nhiéu han khi sdy két hgp séng siéu am, cu thé
%PA tang tu 62,2 - 89,2%. Tuy nhién, ham Ilugng
polysaccharide chi cai thién dang ké & muic cong suét 30 - 90
W (tir 89,2% dén 92,8%) va c6 chiéu hudng gidm xuéng khi
céng suat tiép tuc tang tir 90 - 150W (tir 92,8% con 88,4%).
Diéu nay dugc ly giai & muc cong suat thap 30 - 90W, do thoi
gian sdy dugc rut ngan, tir d6 han ché thai gian anh huéng
cla nhiét dé dén ham lugng polysaccharide trong san pham.
Nhung khi cong suat ti€p tuc tang tir 90 - 150W, muc anh
hudng do dao déng co hoc clia séng siéu am dén dugc chat
polysaccharide trong san phdm ting I&n, trong khi hiéu qua
ho trg sdy giam, diéu nay dan dén ham lugng polysaccharide
con lai 6 xu hudng giam. Két qua nay cing pht hgp vai cac
nghién cdu trudc day [6].

Qua cac két qua thi nghiém trén, cho thay khi sdy bom
nhiét két hop song siéu am & viing cdng suat 60 - 120W thi
chi phi dién nang, mau sic, ham lugng polysaccharide dugc
cai thién dang ké.

3.3. Anh huéng cua ti lé gian doan

Theo céac nghién ctiu trudc cho thay ap dung siéu am gian
doan hitu ich trong qua trinh sdy vi n6 ngan chan su gia tang
nhiét d6. Nguai ta nhan thay rang sdy hén hop gian doan gitp
giam téng thai gian sdy va muc tiéu thu nang lugng, nang cao
ca t6c d6 sy va chat lugng san pham [13, 14].

Ti Ié gidn doan dugc tinh theo céng thuc:
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— TOFF (5)
TON + TOFF
Trong do:
Ton - thdi gian sdy cé su hd trg song siéu am
Tore - thai gian say khéng c6 s6ng siéu am
A = 0:chay lién tuc A =0,2: chay 60s nghi 15s
A =0,4: chay 60s nghi40s A =0,6: chay 60s nghi 90
A =0,8: chay 60s nghi 240s
Nhu da trinh bay & muc 2.4 cac thi nghiém sé thuc hién
& nhiét d6 TNS 50°C, van t6¢ TNS 0,5m/s. K& thira ti két qua
phan tich dit liéu trén hinh 7 va 8, cac thi nghiém sdy sau day
dugc thuc hién vai cong suat siéu am la 90W.
Bang 2. Anh hudng ti1é gian doan dén thai gian say, chi phi dién nang, su thay
d6i mau sac, va ham lugng polysaccharides vét liéu sdy

TilégiandoanA | T(h) | Ar(kWh/kg) dE PA (%)
0,0 51 48 26,42 92,8
0,2 5,0 4.6 24,52 93,9
0,4 48 44 23,40 96,6
0,6 5,2 4,6 27,50 92,1
0,8 5,7 49 34,61 91,5
25
520 HP + UP_90W +A=0
H —a—HP + UP_90W +A=0.2
g1s —o—HP + UP_90W + A= 0.4
Vi —#*—HP + UP_90W +A=0.6
& 1.0 —+—HP+UP_90W +A=0.8
=
Q05
&
0.0
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

THOI GIAN SAY (H)

Hinh 9. Dutng cong sdy & cac ti 1é gian doan khac nhau

Trong qua trinh gian doan, sy néng lén cla vat liéu dugc
dung lai va @& 4m bén trong sé dugc phan bé lai, diéu nay sé
tao diéu kién cho su khuéch tan bén trong va téc dé bay hai
bé mat [15, 16].

& cung diéu kién nhiét do, cdng suat séng siéu am (50°C
+ 90W), két qua cho thay ty Ié gian doan phat song siéu am
anh hudng dang ké dén thai gian sdy. Cu thé, thai gian sdy
khi phat séng siéu am lién tuc (A = 0) chua phai la thdi gian
nho nhat.

TU két qua hinh 10 cho thdy ty 1é gidn doan phat séng
siéu am anh hudng dang ké dén thai gian sdy, khi tang ti lé
tu A =0 = 0,4 thi rdt ngan thai gian sdy tir 5,1h xuéng 4,8h,
gidm 5,9% nhung & ti lé gidn doan A = 0,4 + 0,8 thi thoi gian
sdy tang tu 4,8h Ién 5,7h, tang 15,8%. Diéu nay dugc ly gidi
trong qua trinh sdy gian doan, qua trinh gia nhiét cta vatliéu
diénralé té va dd am bén trong dugc phan phéi lai, diéu nay
sé tao diéu kién cho hoi m khuéch tan, ddy nhanh téc do
khuéch tan bén trong va toc do bay hai khoi bé mat vat liéu
nén gidp rat ngan thaoi gian sdy nhung khi Torr clia séng siéu
am dai hon dan dén su hé trg clia song siéu am vao qua trinh
say khéng con nhiéu dan dén thai gian say giam [13, 14].
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6.0 1

.‘"
n

5.0

Thoi gian séy (h)

0.0 0.2 0.4 0.6 0.8

Ti lé gian doan A
Hinh 10. Anh hudng ti 1& gian doan am dén thai gian sdy

Nhu vay ché d6 sdy vai ti 1& gian doan A = 0,4 cho két qua
thdi gian say tét nhat.

Pién nang riéng
(kWh/kg)

5.0

4.8

4.6

4.4

4.2 T T T ]
0.0 0.2 0.4 0.6 0.8

Ti 1€ gidan doan A

Hinh 11. Anh hudng ti & gidn doan dén chi phi dién nang riéng

T két qua hinh 11 cho thay rang & ti I& gian doan A=0,4
gilip rut ngan thai gian sdy thap nhat. Nh& vay, han ché dién
nang tiéu tén cho bo phat séng siéu am, dan dén chi phi dién
nang riéng dugc gidm dang ké. Nhung & ti 1é gian doan
A =0,4 + 0,8 thi kha ndng truyén 4m gidm do cac vi kénh tao
ra trén bé mat VLS giam dan dén thai gian say lau hon, tiéu
tén chi phi dién nang nhiéu hon.

dE

34.61
35.00 H
30.00 4
25.00 A
20.00 T T T d
0.0 0.2 0.4 0.6 0.8

Ti 1é gian doan A

Hinh 12. Anh hung ti 1é gian doan dén s thay d6i mau séc clia vat liéu sdy

T két qua hinh 12 cho thay rang & ti I& gian doan A=0,4
su thay d6i mau sic VLS it nhat. Cu thé I3, ti & gian doan
A =0 =+ 0,4, thi sy thay d6i mau sdc gidm tu 26,42 dén 23,4
va A = 0,4 + 0,8 thi thay d6i mau sic tdng tu 23,4 dén 34,61.
Diéu nay dugc li giai rang, siéu am la dang song ca khi lan
truyén trong vét liéu, cac dao ddng ca hoc siéu am cé thé
lam tdng nhiét do, su tang nhiét d6 gay ra béi sdng siéu am
trong khodang tir 1 - 10°C [17]. Tuy vao diéu kién lam khé cu
thé, trong qua trinh gian doan (Tor), hiéu Gng nhiét gay ra
bdi su truyén nang lugng clia siéu am trong VLS bi dung lai,
tUr d6 han ché sy thay d6i mau sc.

Website: https://jst-haui.vn

Nh& sdy c6 ho trg phat séng siéu am gian doan ma han
ché&VLS tiép xtc vGi nhiét @& TNS ma cé thé gitt lai ham lugng
Polysaccharide dang ké. Tuy nhién, & méi ti lé gian doan c6
su hé trg khac nhau nén tur két qua & hinh 13, cho thay tai ti
Ié gidn doan A = 0,4 giup gil lai ham lugng Polysacchride
nhiéu nhat. Diéu nay dugc ly giai, trong qua trinh gian doan
(Tore), hi€u Ung nhiét gdy ra bdi su truyén nang lugng clia
siéu am trong VLS bi dung lai [17]. Tu d6 gilt lai dugc ham
luong polysaccharide cang nhiéu.

% PA

98.0 1

97.0 a2g

96.0 -
23.0' 1 93.9
94.0 -
93.0
92.0 -

91.0 A

90.0

0.0 0.2 0.4 0.6 0.8

Ti 1é gian doan A

Hinh 13. Anh huding ti 1é gién doan dén phan trim ham lugng polysaccharide

VGi két qua trén ching toi thay rang séng siéu am c6 anh
hudng dén dén thai gian sdy, chi phi dién nang, su thay ddi
mau sic, va tén that ham lugng Polysaccharides clia ndm
linh chi sau say.

Diéu nay cling dugc thé hién qua hinh dnh chup vi ciu
trdc cdc mau nam linh chi sau sdy & moi ché do say khac
nhau nhu hinh 14.

a) 50°C b) 50°C + 90W

) 50°C + 90W, 06
Hinh 14. Anh chup SEM vat liéu sdy
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Hinh 14a la say bam nhiét thuan tay & 50°C va 14b,c,d,ef
la sdy co su hé trg clia séng siéu am véi cac ty 1é gian doan
khac nhau, nang lugng séng siéu am khi lan truyén da tao ra
cac vi kénh trong ldong vat liéu va pha vé I8p bién am, tur do
qua anh chup béng kinh hién vi dién ti véi d6 phong dai 2000
lan cho thay bé mat vat liéu khi sdy c6 ho trg song siéu am thi
cé rat nhiéu 16 trong trong khi sdy bom nhiét thuan tdy thi hau
nhu khéng ¢é (hinh 14a), chinh nhimng 16 tréng nay da tao
diéu kién dé qua trinh truyén &m dién ra nhanh han, thai gian
sdy ngan han. Tuy nhién qua quan sat thay s6 luong 16 tréng
va kich thudc 16 tréng phu thudc vao ty lé gian doan, va & day
vGi A = 0,4 (hinh 14d) thi s6 lugng 16 trdng nhiéu nhat va kich
thudc 16n nhat trong cac ty 1& gian doan, do dé cé thé ly giai
chinh nhg diéu nay ma & ché do say gian doan A = 0,4 thi thai
gian sdy la ngan nhat, mat khac nh& ché d6 say gian doan nén
da han ché dugc tiéu tén dién nang clia bd phat séng, va chi
phi dién ndng riéng cling giam.

4. KET LUAN

TU két qua thuc nghiém diéu kién nhiét dé, van toc TNS
(50°C; 0,5m/s) trén thiét bj sdy bom nhiét két hgp song siéu
am céng suat 150W, két qua cho thay rang trong say bom
nhiét c6 két hgp sdng siéu am thi céng suat séng siéu am va
ti lé gidn doan c6 anh hudng dén thaoi gian say, chi phi dién
nang riéng, su thay déi mau sdc VLS, va tén that ham lugng
Polysacchride.

Vling cong sudt siéu am c6 anh huéng nhiéu nhat la
P =60 - 120W. Cu thé, thai gian sy gidm, chi phi dién ning
gidm, su thay déi mau sic giam, phan tram polysaccharide
tang & P =30 - 90W; nhung khi cong suat tang tir 120 - 150W
thi thdi gian sdy gidm khéng dang ké, chi phi dién nang tang,
su thay d&i mau sic tang, phan tram polysaccharide giam. Vi
vay, cdng suat clia séng siéu dm phai dugc gidi han & vung
thich hgp, vi @&n mét muc nao d6 khi cong suat ti€p tuc tang
sé lam tang chi phi dién nang riéng va gidam ham lugng
polysacchride trong san pham say.

Vung ti lé gidn doan c6 anh hudng nhiéu dugc thay &
A=0,2-0,6.Cu thé, thai gian sdy giam, chi phi dién nang giam,
su thay d6i mau sdc gidm, va phan tram polysaccharide tang.
Nhung § tié 1é gian doan A = 0,6 - 0,8 thi thdi gian sdy tang
dang ké, chi phi dién nang tang, su thay d6i mau sic tang, va
phan tram polysaccharide giam. Vi vay, ti |& gian doan phat
song siéu am phai dugc gidi han & ving thich hop, vi dén mot
muic nao do khi ti 1& gian doan ti€p tuc tang sé lam tang chi
phi dién nang riéng va gidam ham lugng polysacchride trong
san pham sdy. Day clng la hai chi tiéu quan trong dé danh gia
hiéu qua kinh té va ky thuat clia moét thiét bj say.
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