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TOM TAT
Bai bdo trinh bay két qud nghién ciru ché tao thiét bi say thiiy san trong méi trieong chan khong két hop
nguon nhiét vi séng. Két qua nghién civu da ché tao dwoe thiét bi sdy chdan khong vi séng voi cac thong s6, nang
sudt sdy 2kg/mé, sir dung nguon nhiét tir tia vi séng c6 cong sudt 1000W cong sudt vi séng c6 thé diéu chinh tiv
100W dén 1000W va két hop véi méi truong chan khéng dé ngan qud trinh oxy héa, diét khudn va ting dong
liee thodt am ciia vt liéu sdy, méi trieong chdn khong c6 thé dat 270 Pa, thiét bi ngung dm cé cong sudt 1,0
HP. Puwoc trang bi tw dong hoa swr dung cac thiét bi do lwong nhiét do, do am, ap sudt dé diéu khién thiét bi.
Tir khéa: Say thity san, chdn khong vi séng, sdy tom, sdy muc
ABSTRACT

This article presents results on research and manufacturing of a seafood-drying device using a vacuum
environment combined with a microwave heat source. We produced a microwave vacuum drying device with
parameters of a 2kg/batch drying capacity, using a heat source from a microwave with a capacity of 1000W.
The device s microwave power can be adjusted from 100W to 1000W, combined with a vacuum environment to
prevent oxidation and sterilization and increase the moisture removal rate of dried materials. The device can
reach a vacuum environment of 270 Pa. The dehumidifying device has a capacity of 1.0 HP. Moreover, this
device is equipped with automation that uses temperature, humidity, and pressure measuring devices to control

the device.

Keywords: Seafood drying, vacuum microwave, shrimp drying, squid drying

I. PAT VAN PE

Nganh coéng nghiép ché bién thuyc phim
dang chimg kién nhing bude tién vuot bac nhd
vao sy phat trién khong ngimg cua khoa hoc k§
thuat, dac biét la trong linh vuc bao quan thuc
pham. Viéc tmg dung cong nghé say kho da tro
nén phd bién, nham muc dich kéo dai thoi gian
bao quan cho nhiéu loai san pham tir ndng san
dén thuy san. Cac phuong phép say khac nhau
¢6 thé ké dén nhu siy khong khi néng, say lanh
bom nhiét, va sdy chan khong thing hoa,...
MJi phuong phép sdy mang lai nhimg wu diém
riéng biét nhung khong tranh khoi cac han ché
nhu qua trinh oxi hoa, mét chat dinh dudng va
sy bién d6i mau sic san pham sy, chi phi dau
tu cao, thoi gian siy kéo dai lam ting chi phi
ning luong dong thoi 1am ting gia thanh san
pham siy kho [10-14].

Hién nay, phuong phap sy vi song, str dung
co ché bién d6i nang luong dién tir thanh nhiét
thong qua ma sat gitta cac phan tir nudc, da
trd thanh giai phap day tiém nang. D3 ¢ nhiéu
nghién cru chiing minh tinh hi¢u qua ctia cong
nghé nay trong viéc say kho da dang san phdm
nhu ngii cdc, trai cdy, rau ct va thity san, khong
chi boi téc do say nhanh ma con boi sy tién loi
trong qua trinh vén hanh [2], [3]. Tuy nhién,
mdt thach thirc 1on trong qua trinh siy vi song
1a viéc kiém soat nhiét do dé ngan chin tinh
trang bién mau hodc chay san phim. Véan dé
nay da thuc day su két hop giita cong nghé vi
song va moi truong chan khong, muc tiéu la
tang hiéu qua thoat am va han ché toi da qua
trinh oxi héa, tir 46 nang cao chit luong san
pham séy [7], [8], [15].

Du cong nghé sdy vi song chan khong di
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dugc nghién clru va ung dung tai Viét Nam,
su chi trong dén linh vuc thiy san van con
han ché [9]. Trong bdi canh thuc té hién nay,
viéc phat trién thiét bi sy chan khong vi song
(CKVS) cho thuy san khong chi la mot huéng
nghlen clru tiém ‘nang ma con 1a mét nhu cau
cap thiét, gop phan vao viéc giam chi phi ning
luong, giam gia thanh san phdm va dap tng
nhu cau bao quan thuc pham hiéu qua.

Pong luc thoat 4m cua phuong phap sdy
CKVS dugc thé hién nhu Hinh 1.1

Budng sdy chan khong
Hinh 1.1. Qu4 trinh thoat 4m tai budng CKVS.

Mai truong sy P, duoc hut hét khong khi
tao ap suat thap lam cho am tir bé mit vat lidu
P, tmyen sang mdi truong chan khong nhanh
hon két hop vdi tia vi song chiéu vao bén trong

VLS Iam cho cac phan to nuéc dao dong va
sinh nhiét tang ap suat lam cho dong am dé di
chuyén tir P, dén P vara P, nhanh hon so voi
cac phuong phap say binh thuorng

I1. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Péi twong nghién ciru

Dbi tugng nghién ciru 1a thiét bi sdy chan
khong cap nhiét bang vi song

2.2. Pham vi nghién ciru

Nghién ctru thiét ké ché tao thiét bi sdy
CKVS d¢ siy thity san

2.3. Phuwong phap nghién ciru

Phuong phap nghién ciu duoc st dung
trong nghién ctru la phuong phap nghién ctu
ly thuyét va phuong phap nghién ciru thuc
nghiém.

- Phuong phap nghién ctru 1y thuyét duogc
4p dung dé phan tich tong hop tai liéu lién quan
trong va ngoai nudc, tir d6 dua ra co sé dé chon
so d0, co so tinh toan thiét ké thiét bi, co s&
tinh chon budng sdy, bom hut chan khong va
ngudn nhiét vi séng.

- Nghién ctru thyc nghi€ém dugc st dung
cung voi két qua phan nghién ciru 1y thuyét dé
thiét ké ho so thiét bi sdy chan khong cip nhiét
bang vi song.

- Thuc nghiém trong gia cong, lap dat ché
tao thiét bi sy CKVS, do dac va hiéu chuin
cac thong sb.

- Quy trinh sdy thuc nghiém thity san dugc
thuc hién theo so d6 Hinh 2.1

Vit liéu sdy So ché

Xép khay

Say chan khong vi bong goi
song bao quan

Hinh 2.1. Quy trinh siy thwc nghiém.

2.4. Phuwong phap tinh va chon cac thiét
bi [1]

2.4.1. Kich thwéc khay siy dwoc xac dinh
theo G,

ks

2.1
ad.p

Tir dién tich khay sdy chon kich thudc
budng sy chan khong.

2.4.2. Tinh tai nhiét chon thiét bj phat vi
song

Nhiét tai cua thiét bi siy CKVS bao gébm
cac ngudn nhiét:
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- Nhiét 1am néng san pham say

0 =G .CAt 2.2
- Nhiét lugng cung cip cho qua trinh 4m
bay hoi
0O, =Gr 2.3

- Nhiét 1am nong khay sy
O, =m, C, .(t,—t ) 2.4
- Nhiét ton that qua vach budng siy
O, =kF, (t,—t,) 2.5
Téng nhiét luong cung cap cho qua trinh
say
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0=0+0,+0,+0, 26
2.4.3. Tinh toan thiét bi ngung tu déng
bing 4m
- Luu luong am thoét ra khoi VLS trong
mot mé sa
W Y G]'M 27
100-Ww,
- Nhiét lugng can ldy di dé dong bang 4m
thoat ra khdi VLS
O, = k(D + 9 + Q) 2.8
+ Nhiét luong 1am lanh khong khi am thoat
ra khoi VLS dén nhiét d6 ngung két
Oy =W.Co (t;—14) 2.9
+ Nhiét lugng cung cdp cho quéa trinh
chuyén pha déng bang 4m

O, =Wr, 2.10
+ Nhiét lugng qué lanh bang trong thiét bi
Oy = W'Cpi (s — tq[) 2.11

+ Dién tich trao d6i nhiét cua thiét bi ngung
tu dong bang am
F, =—" 2.12
" kAL,
- 2.4.4. Tinh chon cum may nén lam lanh
- Luu lugng moi chat tuan hoan trong hé
thong lanh 0

m,., = 2.13
l h1 _h4
- Thé tich luu luong thyc té cia MCL qua
may nén
V.=m,, v 2.14

- Cong suét nén chi thi
th :mmcl'(hQ'_hl) 215
- Ton that do ma sét
P —v

N, =-—"—*%= 2.16
1000
- C()ng suat dién tiéu thu ciia may nén
N,+N,,
=k —" 2.17
m

2.4.5. Tinh chgn bom chian khong
- Nang suat luu lugng bom chan khong:

N, =55 1( P”] 2.18
12bd PRg .

- Cong suit dong co bom chan khong dugc

xac dinh:
- AP,.N
Ny = Bt 2.19
100077, 17,41,

III. KET QUA NGHIEN CU'U VA THAO
LUAN

3.1. Céc thong sé dau vao cho tinh toan
thiét ké

Dbi tugng 1a sdy thay san nén c6 nhiéu loai
vat liéu sy (VLS) nhu tém, muc, c4... Trong
nghién ciru nay ching t6i chon dbi tuong sy
1a tom s dé tinh toan thiét ké hé thdng siy
CKVS.

- Nguyén li¢u: tom su

- Ning suét: 2 kg/mé

- Nhiét d6 VLS ban déu sau khi so ché: t,
=20°C

- Nhiét do vat liéu trong qua trinh séy cao
nhit: t = 60°C

- Nhi¢t do ngung tu: t, =45°C

- Nhi¢t d6 bay hoi: t, =-15°C

- D6 qua nhiét, At =3°C

- D6 am ban dau W =T74%

-Po 4m cu01 W, = 20%

- Thoi glan sdy 1 ,5h

3.2. So d6 nguyén Iy ciia thiét bi sdy

Qua qua trinh nghién ctru 1y thuyét va thyuc
nghiém lp dit thiét bi, van hanh thir nghiém &
nhiéu dang so dd lién quan dén bd tri cac thiét
bi: tach 4m, bod phat vi song,... sau khi phan
tich uu nhugc diém ciia cac dang so d6 nguyén
Iy thi nhém nghién ctru da chon thiét bi siy
CKVS cip nhiét bang vi song dugc thé hién ¢
Hinh 3.1.

Sau khi VLS dugc dua vao budng séy, bom
chan khong hoat dong lam giam ap suét trong
budng sdy, tir d6 lam giam éap suat riéng phan
h01 nuge co6 trong khong khi am trong budng
sdy. Dleu nay thac diy qua trinh khuéch tan
hoi 4m tir bén trong vat liéu ra moi trudng xung
quanh dién ra nhanh hon. Bén canh do, vi song
tham nhap vao bén trong VLS, nang cao nhiét
d6 va do am bén trong, sy ting nhiét niy ciing
ting cudng qua trinh khuéch tan hoi 4m tir
trong ra ngoai, giup hoi 4m di chuyén ra khoi
VLS moét cach dé dang hon.

Hoi 4m thodt ra tir VLS sau d6 dugc bom
chan khong hut ra va di qua binh tach am, hay
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Cha thiCl:lZ ) 12. Cam bién nhiét do, do 4m 23. Binh chu".:«,\ cao ap
1. Cua kmh ) 13. Domino cach dién trong méi 24. Phin loc am
2. Rorll lam kAm . treong chan khong va khi quyén 25. ()ng mao
3. Buong chan khong 14. Van dién t SV1 26. Dan lanh tach am
4. Cirachan song 15. Binh tich 4m 27. Céng tic cira
5. Khung cl'uu Tue 16. Van diéu ap 28. Van dio chidu SV
6. Dénvisong 17 Tadién Diy din dién
7. Vat liéu chiu luc cho song di qua 18. Van chan - y Y
sz - e = — Hoimoi chat cao 4
8 Bl‘lfm;g el 19. Bau tach dau — Long mdi chit caoz
9. Gia say. 20. Bom hut chan khong A e I p
10. Cam bién can 21. May nén lanh Long moi chat thip dp
11. Domino déu dién 22. Dan ngung khéng khi ——— Hoimoi chat thap ap
Hinh 3.1. So d6 nguyén ly thiét bi say chan khong cap nhiét bang vi song.
P, mmHg
/ '\\ A
Prq 1 4
Long
Ran /
a58 | - ________ C. Hoi
4 |
Ps |- e ; - 3
| 2 |
B | ! | '
I ! f : T,°C
t t. 0,0098 t,, Ts

ql

Hinh 3.2. D6 thi bién ddi pha cia nude.

con goi la binh dong biang am. Trong binh nay,
hoi 4m thoét ra tir san pham dugc dong két am
trén bé mat coa dan lanh. Khong khi sau khi
qua binh déng bang am s& tiép tuc duoc hit ra
ngoai boi bom chan khéng. Cudi cing, luong
am ngung két duoc xa dong va loai bo khoi hé
théng sau mdi mé sdy, nho vao chic nang dao
chiéu cua hé thong lanh (bom nhiét).

Dé nang cao hiéu qua va tudi tho ctia bom
chan khong vong dau, viéc lap dat thiét bi tach
dong khong khi 4m trudce khi hat vé bom 1a rat
quan trong. Thiét bj dong bang 4m duoc tinh
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toan nhu muc 2.4.3 va mo ta Hinh 3.2.

Qua trinh 1 — 2 1a qua trinh htt chan khong
giam ap sudt, 2 — 3 1 qué trinh gia nhiét vi song
tang nhiét d9, 3 — 4 1a qua trinh am di vao binh
dong bang am.

3.3. Két qua tinh toan thiét ké, ché tao
thiét bi

3.3.1. Két qua tinh toan, chon thiét bi

V6i cac thong sd dau vao va phuong phap
tinh chon thiét bi nhu muc 2.4 may va thiét bi
duogc chon c6 thong sb ki thuat thé hién & Bang
3.1
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Bang 3.1. K&t qua tinh toan, thiét ké va chon thiét bi

Stt | Tén thiét bi Két qua tinh toin Két qua chon thiét bi va thong s6 ky thuat
Az _ ) - Kich thudc budng:
| Buong sty b, = 000 Lx R x H=0485 x 0,385 x 0,275 m,
1Y% _ Thé tich budng sy V, = 0,05 m’,
Nhiét tai Q,=5234,48 k], v6i Q, =333 |- Model: 2M261-M32,[17]
2 [thietbivi |kJ,Q,=4818k], Q;=6,6kl, Q,|- Cong suat 1000W
song =76,88 kJ, - Tan so: 2450 MHz
Thiét bi O — 336848 KW, véi Q  — 14g |~ Duong kinh D =250mm
3 ngung tu kJm Q. =3216kJ,Q .= 21482 al (;hleu cao H =340mm )
g‘éng bang F . 00227 . 7 oTes v - Qng xodn c6 D = 1§5mm, duong 1§1'nh ong
am ’ xoan D = 12mm, chiéu dai vong xoan 8 m.
Cummay |Q, =0,74 kW - Model: CAJ3510ZMHR-AJ2
4 |nén lam lanh |m = 0,008 kg/s - Cong suat: 1Hp
—bom nhiét [N =0,5kW - M6i chét lanh: R404A
- Model: E2M28
s |Bomchan N, =153 m’h - Cong suat: 0,75kW
khong N, = 0,58 kW - Lu’u qung 32,3 m’h
- Ap suat chan khong 7,4 x 10 Torr

Vi cac thong so trang thai cuia hé thong lanh stir dung moi chat R404A, hiéu suat may nénn = 0,7

duoc thé hién nhu hinh 3.3 va bang 3.2

=

\ p, bar
b 3 \
\\
Po : = 1*‘ ’
i
I I
I I
L
hy=h, hy by

h, kl/kg

Hinh 3.3. Chu trinh 1am lanh ciia MCL R404A trén d6 thi Lgp-h.

Bing 3.2. Thong s6 trang thai cic diém nut ciia chu trinh lanh sir dung mai chit R404A

Thong so | ; £ ns an Entropy, s, kJ/| Enthalpy, h, | Thé tich riéng,
Piém nut : Ap suat, p, bar| Nhiét do, t, °C lng kJ/lE)g v, m3/kg :

1 0,36 -12 0,8322 212,9 0,0549

2 20,45 54,5 0,8322 247,9 0,0095

2’ 20,45 66,4 0,877 262,9 0,0105

3 20,45 45 0,433 120,8 0,0010

4 3,6 -15 0,474 120,8 0,0273

Sau khi tinh toan chon thiét bi, thiét ké thiét
bi tién hanh ché tao va lip dit.

3.3.2. Ché tao lip dit thiét bi

a. Ché tao thiét bi

Dé ché tao va lap dat thiét bi sy CKV'S dya
trén so d0 nguyén 1y hé thong, cac thong s6 dau
vao va két qua tinh toan, tinh chon tir Bang 3.1
nhom nghién ctru di thiét 1ap ban v& ky thuat
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thiét bi sdy nhu Hinh 3.4. Két qua ctia qué trinh
ché tao 1a mot thiét bi sdy CKVS ¢6 kich thudc
1520 mm x 860 mm x 740 mm.

Pé thuén tién cho thao tac say va diéu khién
chung t6i chia thiét bi 1am 2 tang, ting phia
trén chira budng sdy, thiét bi tach am, thiét b
diéu khién va thiét bj do..., ting dudi duoc bd
tri cac thiét bi nang hon nhu bom chan khong

va hé thong lanh duoc bd tri chi tiét nhu Hinh
3.4a.

Chi tiét vi trf lap dat cac thiét bi dugc bd tri
cu thé nhu Hinh 3.4b

Sau khi lap dit cac thiét bi theo so d6 nguyén
Iy va theo ban vé& thiét ké tién hanh trang bi tur
dong hoa thiét bi.

~—30———460 340 i 30 F—zzo i
B-B _T & i B-B
THIET BI SAY CHAN KHONG |:| - _E 3 15
VISONG @ @P 485 i/
o 2l s/l |
! *
il = ] N
30— 30— \
130~
330
AA § = 100 |~ =90~ AA
19
3 3
(S o
21 2 % A 20 B 20
23 I 4
= g = = 0 S
E, =5 "% 36\;
TT T
4 &
i 3 ¢ J
~90=~—220—~ =120 0 66 o 270——==95~
Bén vé& hinh chiéu dimg Bén vé& hinh chiéu canh
Hinh 3.4a. Ban vé hinh chiéu thiét bi say CKVS.
22 21 740
) é =8 S
%i! % *
77—=—= A A
23 Buong say
N A A
j\l chéan khong
<
T =g ” PR
o= =0 10 e — é
] G :@ 1 I N\
o
N B1nh \
N 7} 300
© 5 A
B | E@g: (T 8 Tu dién Am
OS—— "3 i i } *
Iy I ~
' T

Ban vé mit ba‘“mg cit A-A

Ban v& miat bang cit B-B

Hinh 3.4b. Ban vé mit cit thiét bi siy CKVS.
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b. Trang bi tw dong hoa thiét bi

Hé thdng dién diéu khién cua thiét bi say
dugc trang bi nhu Hinh 3.5 véi thiét bi giam
sat nang luong tiéu hao bang cong to dién wifi,
ddng thoi thiét bi ngudn phat séng duoc lip
dit bang cong nghé inverter dé diéu khién mirc
cong suat phat vi song theo yéu cau.

Hé théng sdy CKVS dugc van hanh theo
nguyén tic lam lanh thiét bi tich am, khi thiét

bi tach 4m dat nhiét do dudi -10°C thi Ew-10
dong tiép diém thi mé&i van hanh bom chan
khong, sau d6 mdi gia nhi¢t vi séong sau 1 mé
sdy van SV sé& duoc kich hoat dé xa bing cho
thiét bi ngung tu dong biang 4m bang bom
nhiét, SV1 la van dién tir cia bom chan khong
ngin khong khi quay nguoc lai budng sdy.

Thiét bi sdy sau khi ché tao lap dit dwoc thé
hién nhu Hinh 3.6

Thiétbi || Thiétbi
diéu khién || diéu khién
nhiét do ap suét
T T
KIJL\ Kzf\ K3 - TR
L |g| Board
. AC-220V bicu > >
khién
Ew-10 [goo LN
Dau vi song
inverter
MNL] G\D MN Chu thich:
CTCh | K: Céng the ON-OFF
) Cudn day contactor
J @D SV: Van dién tir
BCK: Bom chén khéng
BC@ GVD Q: Quat giai nhiét
CTC: Cong tic cira budng sdy
T T Ew-10: Tiép diém tir bd diéu khién nhiét
Dong Xa Bom Van dién chéng Cong Quat do, dat -10°C s& dong
bf"mg bing chan hit ngwoc tic  lam
am khong clra Mt

Hinh 3.5. So d6 nguyén Iy dién diéu khién thiét bi siy CKVS.

Hinh 3.6. Thiét bj sau khi ché tao.
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3.4. Két qua siy thir nghiém

3.4.1. Két qua sdy kho tom

T6m nguyén liéu sau khi rira, xtr 1y bo dau
va ndi tang tién hanh lugc & nhiét do 100°C
trong thoi gian 10 phit sau d6 xep khay va dua
vao buong sdy chan khong dé tién hanh qua
trinh sdy. Trong qua trinh nay, 4p suat duoc
duy tri & muc -0,85 bar va cong suit vi song
1a 550W. Két qua ciia qua trinh siy tom su véi

Hinh 3.7. Két qua siy thwc nghiém tém sii bang
thiét bi siy CKVS.

O 4p suat -0,85bar cong suit vi song 550W
két qua cho thdy siy CKVS dat 112 phut va
séy bom nhiét hong ngoai 1a 390 phit, séy gbm
hong ngoai thi dat 480 phut [5], xét vé mat do
x6p va mau sic th1 phuong phap sidy CKVS rat
it co rat c6 do x6p cao va mau san pham nhu
khong d6i, nhu vay co6 thé thiy phuong phap
sdy chan khong vi song co thoi gian sy nhanh
giam dugc hién tuong teo bé mat san pham.
So vai phuong phap siy chan khong thing hoa
720 phut thi siy chan khong vi séng thoi gian
sdy ngin hon rat nhiéu nén NLTH giam dang
ké [4] nhung vé mit cam quan va do xdp thi
phuong phép sdy CKVS van c6 do co rat nhat
dinh, sdy chan khong thing hoa mau sit gan
nhu khong doi.

3.4.2. Két qua sdy muc

Muc 6ng tuoi sau khi duge so ché, 16t da va
dua vao budng sdy voi ap suit sy duogc duy tri
& muc -0,95 bar va cong suat vi song 1a 100W,
trong thoi gian sdy 1 21 phut tir 46 4m ban dau
1a 82% xu6ng 20%. Két qua cua qua trinh sy
1a san pham myc c6 mau sic tring sang, mang
mui thom dac trung ctia myc va vi ngot, dic
biét 1a muc sau khi sdy khong con & trang thai
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d6 4m glam tir 74% xudng con 20%, va trong
thoi gian say 1a 112 phut. Danh gia vé mit mau
sac t6m c6 sic té cam va mang mui vi ngot dac
trung, cling nhu ¢6 cdu trac x6p va dai. Mirc
d6 co rat va do Xép cua tom dugc anh huéng
boi ap sudt chan khong: 4p suit cang cao, thoi
gian say cang nhanh, nhung dong thoi mic do
co it cling 16n hon, két qua nay ciing duoc tai
liéu [2-3] cong bo.

// y . .
Hinh 3.8. Két qua sdy thwe nghiém muc 16t da
bing thiét bi siy CKVS.

déo nhu cac phuong phap sdy khac Thay vao
do, muc trd nén gion va c6 do xop 1o rét, gan
nhu khong co rit trong qua trinh say, tuy nhién
tiy theo ché d¢ sdy cong suét vi song 16n thi
trang thai ctia san pham bi bién d6i nhiéu, bé
mit c6 thé bi cong vénh.

So v6i phuong phap siy bom nhiét hong
ngoai thi thoi gian sy 938 phut dat d6 am cudi
25% [6], nhu vay cho thiy thoi glan say bang
phuong phap CKVS giam di rit nhidu. Diéu
nay thé hién sy hidu qua ctia viéc gia nhiét bang
tia vi song bén trong vét liéu va tao ap suat thap
bén ngoai VLS, thuc ddy qua trinh khuéch tan
ndi lam cho dong 4m dé dang di chuyén tir bén
trong VLS ra bén ngoai.

IV. KET LUAN

4.1. Két luan

Nhom nghién ctru da thanh cong trong viéc
thiét ké va ché tao thiét bj siy CKVS danh
cho thily san, v&i nang suat 2kg/mé va thé tich
budng chan khong 1a 0,05 m*. Thiét bi nay cho
phép diéu chlnh ap suét sdy thap nhat 14 270 Pa
va cong suat vi song tur 100W dén 1000W, binh
ngung ty dong biang am hoat dong 6n dinh &
nhiét do -10°C
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Két qua thyc nghiém so sanh véi cac
phucmg phap siy khac di cho thay phuong
phap say CKVS  mang lai nhleu loi ich déng ké
nhu gitip rit ngan thoi gian siy, giam sy co rat
cua VLS, duy tri dugc mui vi va mau sdc dac
trung clia san pham. Tuy nhién, trong mot s6
truong hop, dic biét 1a khi say cac loai vat liéu
¢6 d6 4m cao va co thit mém, phuong phéap nay
c6 thé gip kho khan khi thoat am. Hién tuong
nay dan dén tang ap sut trong vat lidu nhanh
chong, gdy ra nguy co cong vénh, nd bé mit
san pham.

4.2. Khuyén nghi

- Ap suit cua thiét bi siy chan khong vi
song ¢ thé duoc giam xubng thip hon nira,
nhung do hién tugng Plasma trong méi truong
chan khong két hop voi tia vi séng [16], nén
thiét bi chi c6 thé van hanh & murc 4p suét chan
khong khong nho hon -0,98 bar.

- Nghién ctru sdy thuc nghiém trén nhiéu
db6i tugng ndng san, thuy san khac.

- Nghién ciru sy anh hudng cia plasma
trong sdy chan khong vi song

- Nghién ctru truyén nhiét, truyén chat cho

dbi twong thuy san va nong san khi sdy chan
khong vi song.
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Ky hiéu:

https://elektrotanya.com/panasonic_nn-gf560m_sm.pdf/download.html

a — Heé s6 khuéch tan, m?/s

W — Luu luong 4m thoat ra khoi VLS, kg/mé

W,, W_—D¢ 4m ban dau va cudi cia vat liéu, %
g Khdi luong san pham trén khay sy, kg

p —Khdi lugng riéng trung binh ctua VLS, kg/m’

V, - Thé tich ctia budng sdy, m?

G, - Khdi lugng VLS ban dau, kg

Q,— Nang suét lanh, kJ

Q,— Nhiét 1am néng vat liéu sy, kJ

Q, — Nhiét luong cung cip cho qué trinh bay hoi, kJ
Q, — Nhi¢t lam néng khay say, kJ

Q, — Nhiét ton that qua vach budng siy, kJ

Q- Tbng nhiét lvong cung cip cho qua trinh sdy, kJ
Q,, — Nhiét luong dé dong bang am thoat ra khoi vat
lidu say, kJ

Q,, — Nhigt }uqng lam lanh khong khi am thoat ra
khoi VLS dén nhiét d6 dong bang, kJ

Q,, — Nhiét luong cung cap cho qué trinh chuyén
pha dong bang am, kJ

Q,; — Lam qua lanh bing bén trong binh déng
bang am, kJ

F - Dién tich vach budng sdy, m>

r,— Téng nhiét 4n nhiét ngung két & suit lam viéc,
kJ/kg;

r - An nhiét hoa hoi, kl/kg;

- Thoi gian sy, h

p-HE sb du trir

t, - Nhi¢t do ngung tu, °C

t - Nhi¢t do bay hoi, °C

t, - Nhiét do budng sy, °C

t - Nhiét d6 moéi truong, °C

m

t, — Nhigt d6 dong bang- ngung tu hoi nude, °C

ti— Nhiét @6 qua lanh, °C

C,, — Nhiét dung riéng dang ap cia hoi nuéc qua
nhiét trong viung nhiét d¢ lam viéc, kJ/kg.K

Cpi — Nhiét dung riéng ding ap ctia bang qua lanh
trong vung nhiét do lam viéc, kJ/kg.K

At - Do qua nhiét, °C

m__: luu luong moi chat qua may nén, kg/s

m, Khdi luong khay séy, kg

V. thé tich thuc té, m%/s

N : Cong suét nén chi thi, kW

N_:Cong suat dién tiéu thy cua may nén, kW

k - Hé s6 truyén nhiét cua thiét bi ngung tu, W/m2K.
At - Chénh I¢ch nhiét do trung binh 16garit, °C.
T,,-Thoi gian dudi hét khi trong budng, h

B - Ap suét khi quyén, B = 760 mmHg

P,- Ap suit gii han ma bom chéan khong c6 thé tao
ra, mmHg

P, - Ap suét 1am viéc ctia budng siy, mmHg

P Ap suat ma sat ciia may nén, Pa

f,-He sO 10 i ciia budng sdy, B,= 15

f,-He s6 an toan cua bom chan khong, f,= 1,15
p-Hésddutrir, =12

N, - Néing suat bom hut chan khong, m¥/h

AP, -ap suat chan khong can tao ra, Pa

n,, - Hiéu sudt thiy luc ciia bom huat chan khong, n,
=0,97

n, - Hi¢u suét thé tich cia bom hiit chan khong, n,=
0,96

n,, - Hiéu suét co khi cia bom hut chan khong, Ny =
0,95

60 o TRUONG DAI HOC NHA TRANG




