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TOM TAT
Bai bdo trinh bay két qud nghién ciru ché tao thiét bi say thang hoa cong sudt nho dé say dong tring ha
théo va cdc san pham thity san cé gia tri cao. Két qua nghién ciru da ché tao dwoc thiét bi sy thiang hoa véi
cde thong so6 sdy nang sudt dat 1 kg/mé, nhiét d sdy dat -35 °C, dp sudt thang hoa dat 20 Pa. Ngodi ra, nhiét
dé sdy va dp sudt thang hoa dwoc theo déi lién tuc va dwoc diéu khién boi phirong phap PID, dam bdo duy tri
on dinh cdc thong sé cia ché do sy, phix hop véi qud trinh sdy thie nghiém nhiéu logi san phiam khéc nhau. Do
vay thiét bi phuc vu tot nhu cau nghién civu va dao tao lién quan dén say thang hoa.
Tir khéa: say dong khé, sdy thang hoa, déng tring ha thao, thity san
ABSTRACT

This paper presents the results of research on manufacturing a small capacity freeze drying equipment
for drying cordyceps militaris and high value product seafoods. Research results have produced a freeze drying
equipment with the yield is about 1 kg/batch, the drying temperature can reach -35 °C, and sublimation the
sublimation pressure can be as low as 20 Pa. In addition the drying temperature and pressure are monitored
and controlled by PID method to ensure stable maintenance of the parameters of the drying mode in accordance
with the research and testing process of many different products. Therefore, the equipment serves well the
research and training needs related to freeze drying.
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I. PAT VAN DE

Say thing hoa (STH) hay con goi la siy
ddng kho da dugc nhidu nha khoa hoc trén thé
gii nghién ciru tmg dung dé 1am kho vat lidu.
Hau hét cac nghién ctru da chi ra STH 1a qué
trinh tach nudc ra khoi san pham tir thé ran
sang thé hoi trong diéu kién nhiét do va ap suét
thip dudi diém ba thé (0,0098°C; 4,58mmHg).
Do d6, STH ¢6 nhiéu vu diém la gilr dugc cac
tinh chét tuoi séng ciia san phdm, dung dé siy
thuc pham s& giit duoc chét lugng va huong vi
cua san pham khéng bi mét cac vitamin, hinh
dang, ciu tric cua san pham it bi bién d6i, chat
lugng cam quan cao. Ngay nay, STH da duoc
g dung rong rii trong ché bién bao quan thuc
pham, ddc biét 1a cac loai thyc pham co gia tri
kinh té cao, cac san phém duoc phém, thuc

pham chirc ning nhu déng tring ha thao, sita
ong chua....

bong trung ha thao (BTHT), tén khoa hoc
la Cordyceps militaris, dugc sir dung nhu mot
loai thuc pham chirc ning c6 tac dung trong
phong ngira va diéu tri mot sb bénh hiém nghéo
do c6 chira nhiéu loai vitamin, axitamin nhu
adenoisine, cordyielin va nhiéu hoat chét quy
hiém khac. Do do, can st dung phuong phap
STH d¢é luu giir tdi da cac hoat chat quy hiém
nay va cho san pham c6 chat lugng cam quan
cao. Tuy nhién, phuong phap STH la phucmg
phap say phuc tap, chiu anh huong nhiéu boi
ché do say nhu nhiét do, ap suat, phuong phap
gia nhiét, phuong phap lam lanh...do d6 can
phai tinh toan thiét ké ché tao thiét bi STH phu
hop.
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Nireesha GR va cong sy (2013) da nghién
ctru tong hop vé qua trinh STH [1]. Theo do,
qua trinh ndy bao gdm ba budc: 1am dong lanh,
1am khé so cap va lam kho thir cp. Trong cac
diéu kién thlch hop, am duogc thang hoa trong
qua trinh siy so cip, dé lai phan chét rin c6
céu trac vat Iy va hoa hoc hau nhu khong thay
ddi so voi ban dau. O trang thai ran cta vat lidu
trong qué trinh dong kho, cac phan ing phan
huy hoéa hoc hoac vat 1y bi tc ché hoic giam,
dan dén cai thién do 6n dinh lau dai ctia vét
liéu. Phan nudc con lai trong vat liéu séy duoc
loai bo trong giai doan siy thir cip tiép theo.

Nikhil P. Varma (2014) da phan tich va tinh
toan dong luc hoc chit long cua qua trmh va
thiét bi STH [2]. Nghién ciru da chira rang viéc
kiém soat ap suat budng thang hoa 14 rat quan
trong dé kiém soat nhiét d6 san pham va tde do
thang hoa trong qué trinh sdy so cap. Ap suit
thang hoa c6 thé anh huong dang ké dén kha
nang truyén nhiét, do d6 anh hudng téi toc do
thang hoa tir san pham.

Hong-Ping Cheng va cong sy (2014), da
tién hanh phén tich co ché truyén nhiét trong
may STH [3]. Nghién ctru da chi ra viéc dleu
khién va duy tri 6n dinh nhiét do khay siy la
hét sirc quan trong. Didu nay bi anh huong boi
nhiét do va van tdc dong chat tai nhiét. Nhom
tac gia da su dung phuong phap mo phong
CFD dé chi ra anh huéng cua cac yéu t6 nhu
tdc do chat tai nhiét, nhiét do vao/ ra cua chat
tai nhiét dén qua trinh truyén nhiét, do d6 anh
hudng 16n dén qué trinh STH.

Thitiphan Chimsook (2018) da nghién
ctru “Anh huong cua phuong phap STH va
sdy bang khong khi néng dén chat luong cia
DTHT” [4]. Nghién ctru nay da xac dinh anh
huong cua cac phuong phap siy bao gom sdy
khong khi nong va STH ddi voi chét luong san
xuét cordyielin tir PTHT. Két qua cho thay ca
hai loai cordyielin, adenosine va cac hoat tinh
sinh hoc dugc chiét xuét tir mau STH cd gia tri
cao hon so véi mau dugc chiét tir mau say kho
bang khong khi nong.

Trong nhitng ndm gin day cac nha nghién
ctru trong nudc di nghién ctru nhidu phuong
phap siy méi dé tmg dung trong thuc té, trong
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d6 co6 phuong phap STH.

Nguyén Tan Diing (2011) da nghién ctru
tmg dung STH trong bao quan san pham thiy
hai san nhom gip xac co gia tri kinh té [5].
Nghién ctu da xay dung va giai phuong trinh
truyén nhiét — truyén 4m khi STH t6m lam co
s& dé thiét 1ap quy trinh va van hanh diéu khién
hé thong sdy cho phul hop. Bén canh d6 nghién
clru con cho thiy sy anh hudng ciia cac thong
s6, yéu to cong nghé dén qua trinh STH nhu
nhiét d sy, ap suit ciia budng siy va thoi gian
sdy, ddy duoc coi 1a nhitng yéu té chinh anh
huéng dén qua trinh [5].

Nguyén Vin Cong Chinh va cong sur (2020)
da nghién ciru thyc nghiém sdy mot s6 trai cay
giau dinh dudng bang phuong phap STH va
sdy chan khong [6]. Két qua nghién ctru ciing
d3 cho thiy phuong phap STH cho chét luong
san pham cao hon so voi phuorng phap sy chan
khong d6i v6i 3 loai trai cay siu rleng, bo, dua
ludi. Ngoai ra, nhom tac gia da ché tao duogc
mo hinh STH st dung hé thong may lanh 1 cdp
dé 1am lanh truc tiép, st dung bo gia nhiét béng
dén burc xa hong ngoai trong qua trinh sy [6].

Nhu vy, c6 thé thiy da nhiéu tac gia da
nghién ciru vé qua trinh STH va déu chira day
la phu(mg phap sdy cho chit 1u0’ng san pham
tt nhat trong cac phuong phap say [1, 2, 3, 4].
Riéng dbi véi DTHT, phwong phap nay ciing
cho chit lugng san pham cao nhat [4]. Mot s6
nghién ciru cting dé chi ra phuong phap STH 1a
phuong phap sdy phirc tap va bi anh huong bO’l
nhiéu yéu té dic biét 1a cac thong sb ché do say
nhu: phuong phap gia nhiét, nhiét do khay say,
nhlet do say, ap suat buong sdy...[2,3] do d6
can xem xét cac yéu to nay trong qua trinh thiét
ké thiét bi STH. Cac nghién ctru trong nudc
cha yéu cong bd vé tng dung STH dé 1am kho
dugc pham va thyc pham [5,6]. Nguyén Vin
Cong Chinh va cong su [6] trong nghién ciru
ctia minh da ché tao md hinh thiét bi STH dé
sdy trai cdy, tuy nhién trong mo hinh nay viéc
lam lanh va gia nhiét dugc dién ra truc tiép
giita moi chét lanh va budng siy nén rat kho dé
kiém soat, duy tri nhiét d6 budng siy mét cach
chinh xac. Ngoai ra cling chua cé nghién ctru
nao dugc cong bd lién quan dén thiét ké, ché
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tao thiét bji STH dé say PTHT. Nhu véy viéc
thiét ké va ché tao thiét bi siy thiang hoa phu
hop dé sdy dong trung ha thao ciing nhu cac
san pham cao cép la can thiét.
IL. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Pdi twong nghién ciru

Thiét bi sdy thing hoa

2. Pham vi nghién ctru

Nghién ciru thiét ké, ché tao thiét bi STH
¢6 nang sudt nho phu hop dé say thir nghiém
dong trung ha thao hay cac san pham thity san
c6 gia tri cao.

3. Phwong phap nghién ctru

Phuong phép nghién ctru 1y thuyét:

St dung phuong phap phan tich, tong hop
cac thong tin, tai li¢u tir cac nghién cuu trong
va ngoai nude c6 lién quan dén STH, lién quan
dén sdy kho DPTHT dé lam co s tinh toan thiét
ké thiét bj STH.

Phuong phéap nghién ctru thuc nghiém:

- Str dung tai li€u tinh toan thiét ké, trinh
bay ban v& thiét ké trén phan mém Auto CAD.

- Ché tao va lap dat thiét bi STH tai phong
thi nghiém.

- Phuong phap siy thuc nghiém: duoc tién
hanh theo quy trinh nhu sau [7]:

Nguyén
liéu

X ly ‘

Xép khay ‘

Cap dong ‘ Say TH ‘ Bao goi ‘

I1I. KET QUA NGHIEN CUU VA THAO
LUAN

Vi nhitng thong sb thiét ké ban dau dé ra:

- Nguyén li¢u: dong trung ha thao

- Nang suat: 1kg/mé

- Nhiét d6 thang hoa: -35°C

- Ap suét thing hoa: 20 Pa

- Tam ngung hoi dugc 1am lanh boi moi
chat tai lanh xudng téi: -40°C

- Nhiét d6 moi chét tai lanh: -45°C

- St dung hé thong lanh ghép tang dé lam
lanh mdi chat tai lanh

- Qua trinh gia nhiét bang dan nhiét tir day
khay sy

Tir nghién ciru tong quan, véi nhiing thong
sO thiét ké ban dau nhom nghién ciru da thiét
ké, ché tao, lap dat thiét bi STH dé siy dong
trung ha thao nhu sau:

1. So 6 nguyén 1y cia thiét bi siy thing
hoa

/—1 0 o
CHU THICH

Co s léfs o

1 (=
6\ *l—20 \-19
L]

1, 1" - May nén
2 - TBNT va TBBH (CASCADE)
3 - TBNT
—~ 4, 4 - Van chén
/ 5, 5', = Phin loc
6, 6' - Tiét luu
7 - TBEH

, 8 - Bién trdf &n nhidt
9 - Chat tai lanh
5 10 - Binh chira cht tai lanh
%
\_

11 - Bam chét ti lanh

3
/- 11

4 12 -CBng két ndi cht tai lanh
13 - Bom chén khdng
14 - Céing két ndi hit ck
15 - Bubng TH
16 - Cifa bubng TH

17 - B& mét ngung &m
654" 18, 18" - Khay sdy
A\ _\[_\ 19 - T3m gia nhiét

20 - Gia chira khay s8y

21 - Céng két néi 6ng xa

Hinh 3. So d6 nguyén 1y thiét bi siy thing hoa.
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Nguyén 1y 1am viéc ciia thiét bi:

Vit liéu say (VLS) dugc cip dong bén
ngoai thiét bi say dén -30°C dé am dong bang
hoan toan réi méi duge nhap vao khay sy (18)
duoc dat trong buong thang hoa (15). Trong
budng thing hoa bé mit tim ngung am (17)
duoc 1am lanh dén -40°C nhd vong tudn hoan
moi chét tai lanh (Monoethylene Glycol) do d6
c¢6 thé 1am am thoat ra khoi VLS dong bing
lai. TAm gia nhiét (19) duoc ché tao nim & day
khay sdy dé cung cap nhiét cho VLS trong qué
trinh thang hoa. Bom hut chan khong (13) hoat
d6ng tao ra moi truong chan khong thip (20Pa)
trong budng thing hoa gitp qua trinh thing hoa
trong VLS dién ra ¢ nhiét do thip. Hé thong
lam lanh ghép tang gitp ha thap nhiét do dung
dich chat tal lanh trong binh chtra (10) xuong
t6i -45°C 10i duge bom (11) van chuyén tuan
hoan di vao tim ngung am. Trong qu4 trinh sdy
am trong vat li€u say thang hoa, chuyen trang
thai tir ran sang hoi thoat ra buong say roi dong
bang lai trén bé mit tam ngung am. Cr nhu vay
am trong vat liéu sdy duoc tach ra dén khi do
am dat yéu cau thi két thuc qua trinh.

2. Két qua tinh toan thiét ké thiét bi STH

Str dung tai liéu [7] dé tinh toan thiét thiét b
STH, két qua thu duogc:

2.1. Tinh cac thong $6 ban dau cua vt liéu
sdy

Tinh luong 4m can tach ra khoi 1kg vat liéu

S6 1/2023
Y- wi—w,  079-0,07
Wo = Go- " L= —507 = 0,774,kg
Thé tich chira san pham:
G4 1 s s
Vip = > = T01005 - 1,98.1073,m

Chon kich thudéc khay nguyén licu:
0,236x0,35x0,04 m
2.2. Phwong phdp tinh todn thiét ké buong
thang hoa [7]
Thé tich budng thing hoa duoc tinh theo:
Vep 1,98.1073
Voen = & B8 o7
Budng thing hoa thudng duoc ché tao hinh
tru dé dam bao do kin va kha ning chiu ap luc
khi thiét bi say lam viéc & ap suat chan khong
thdp [7]. Dé thiét bi co kich thudc nho gon,
chon chiéu dai budng L=0,5m.
Puong kinh budng thing hoa:

_ Vot _ [002264 _
- |Tmr " 31405 ™

Chon duodng kinh budng D = 0,31m. Vay
kich thudc buéng thang hoa: D=0,31m, L=
0,5m

2.3. Phuwong phdp tinh todn thiét ké hé
thong lanh [7]

Tai nhiét trong giai doan sy thing hoa bao
gom:

=0,0226,m3

Q= Z Q; =W,.(r +1,) = 0,774.(2897,97 + 2594,38) = 4251,079 kJ

V6i thoi gian sdy 1a T = 18h nén nang suét
lanh ctia hé thong lanh yéu cau la:

_ (Q) _ (4251,079) _ o
Q=F7)=13183600) = %08

2.3.1. Tinh chon chat tai lanh

Do yéu cau nhiét do bu6ng thang hoa, nhiét

Qo

0,0853

d6 bé mat tam dong bang am phai dugc duy tri
chinh x4c nén can phai sir dung chét tai lanh
trung gian. Trong nghién ctru st dung dung
dich Monoethylene Glycol 60% lam chét tai
lanh. Luu luong chét tai lanh can dé 1am dong
bang am:

107 1kg

Mo Cp(tuz — ter)
Luu luong thé tich chét tai lanh can:
Vi = Mu/pﬂ— 1,25. 10* m¥/s
Pé dam bao 6n dinh nhiét do cua chét tai

lanh, thé tich chit tai lanh chira trong binh chira

thuc té can 1am lanh 1a V=175 10° m?

2.3.2. Tinh chon hé thong lanh [8]
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1,32

T 322 (—448+45) CT s

Tinh chon nhiét do bay hoi cia moéi chat: tor
=t,- At, = -45-5=-50, OC‘ v

Nang suat lanh cia tang dudi dé lam lanh
7,5.10° m® dung dich chat tai lanh tir nhiét do
ban dau xubng nhiét do yéu cau -45°C trong
thoi gian 1h:
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_ Vaep Cpu- (tyy — tyz)  7,5.107°.1057,4.3,22. (24,76 — —45)

L = =049 kW
Qo1 T 3600
Qi
TH
Pers % ,  Miynis IgP, bar
-+ 2 5 &n g,
e [ g o
Iy \ 3 TB Agunig
(o7 - N7
3
R L R P
A o
L Ycu P
Wy P 3 s 20 Pro
&y rein AV
T8 TON caseade ;15196“‘5' R | i R U iy A Pig
: 4" Wf 1 .+ Pon
\_.::Jn 3 -— Np '
\\ ]
QF 4 TH bary hes P N e i PoL
-
7, " L P
Qoo h, kJ/kg

Hinh 1. So d6 chu trinh hé thong lanh ghép ting.  Hinh 2. Biéu dién chu trinh lanh trén db thi IgP-h.
Bang 1. Thong s6 ban du tinh toan hé thong lanh
Nhié¢t dp bay | Ap suit bay Nhiét do Ap suit ngung

Tang Moi chat hoi t, °C hoi P, bar ngung t _, °C P_, bar
T:.?lng trén RD -14 3,07 40 15,34
Tang dudi -50 0,65 -8 3,81

Bing 2. Thong s6 diém niit chu trinh cho ting duéi
Piém nat t, °C P, bar v, dm¥/kg h, kJ/kg s, kJ/kgK
1 -30 0,65 354,99 395,38 1,8993
1, -50 0,81 323,31 383,5 1,8483
2 48,57 3,81 77,76 441,93 1,8993
2 64,68 3,81 82,25 453,57 1,9346
3 -8 3,81 0,76 190,61 0,9656
4 -50 0,65 63,26 190,61 0,9839
Bang 3. Thong s6 diém nit chu trinh cho ting trén
Diém nut t, °C P, bar v, dm’/kg h, kJ/kg s, kdJ/kgK
1’ 6 3,07 82,23 413,21 1,8231
1° -14 3,07 74,75 399,48 1,7721
2’ 86,77 15,34 19,70 458,00 1,8231
2% 100,08 15,34 20,82 469,20 1,8537
3 40 15,34 0,89 249,63 1,1666
4 -14 3,07 23,37 249,63 1,1938

a, Tinh chon may nén tang dudi
Luu lugng moi chat tuan hoan: my
Luu lugng dong moi chat hut thuc:

QoL 0,49 kg
= = =0,00254—=
hy, —hs 383519061 s
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3
m
Vtt—L = mL.‘UL = 0,002540,35499 = 9,02 10_4T

Thé tich hut 1y thuyét cia may nén duogc xac dinh:
-4
Vie-1, % = 0,0012m
V; gy = = -
It—L 1 S
Tinh cong nén doan nhiét thuan nghich:

Ng_y, = my.(hy, — hy) = 0,00254. (441,93 — 395,38) = 0,12 kW

i 5 : . N,_ 0,12
Tinh cong nén thuec: N, === L _ = 0,152 kW
; 0,79
Véin, 1a higu suat nén khong thuan nghich (hiéu suét trong) dugc x4c dinh theo:
hyy —hy
i =———=20,79
nl hzr _ hl
Tinh ton that ma sat (ton that co): 55.10%.9,02.10~4
Nms—L = PmS'Vtt—L = 1000 = 0,05 kW
Tinh cong suat co: Np—;, = Nppo—y + Np_p, = 0,202 kW
Cong suat dién (dong co): Nn_, 0202
=== = 0,2525 kW

N, , = =
e—L T 0.8
Chon may nén Techcumseh 1.5Hp, luu lugng moi chit 0,0016m?/s.
b, Tinh chon cum may nén dan ngung tang trén tuong tu may nén tang dudi, két qua cho ¢ bang 4.
¢, Dién tich thiét bi Ngung tu - Bay hoi (Cascade) tinh theo:
. Qg1 670
NT-BH ™ Atrg  1200.11,485
Dé ché tao thiét bi trao d6i nhiét dang éng xo&n, chon loai éng tron ¢6 duong kinh ngoai 0,00635m,
chiéu dai 2,5m.
d, Dién tich bé mat trao doi nhiét thi€t bi bay hoi lam lanh chat tai lanh:
R R L B PO
47k Atyg 50.25,79
Dé ché tao thiét bi trao d6i nhiét dang 6ng xo4n, chon loai 6ng tron c6 duong kinh 0,012 m, chiéu
dai 10 m.
e, Tinh dién tich bé mat trao d6i nhiét cua tam dong bang am:
Qo 85,3
k.Attg  40.9,9
Chon kich thuéc tim dong bang 4m: 420x256x10mm
f, Tinh cong suat bom dung dich chat tai lanh:
Q.p.g. Hy 0,000125.1010.9,81.35,23
N, =f.—=1,5. = 28,4W
n 0,7
Chon bom ctia RHEKEN, Luu lugng: V = 2,5 m*/h, Cot ap: 40 mH,0O, Cong suét: 400 W
2.4. Phwong phap tinh chon bom chan khong [7]
Nang suat bom chan khong:

= 0,0486 m?

= 0,215 m?

Vbth B — Pgh
Ny, = . l =1,2.1,12.
n=Fib Ta " [Pth — Pyp 2;5

01—o0008) 10813

37,7 760 — 0.008 l
ln[
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Cong suat dong co cua bom chan khong:
AP,. Ny, 105.10,852

Ny = B. = 1,15. = 0,42 kW
ac=F 1000. 7. 1v-Nck 3600.1000.0,98.0,97.0,86

Chon bom hut chan khéng vong dau 2 cap EDWARDS E2M18, Luu lugng: V = 17 m¥/h; Ap suat
chan dat: 0.001mbar; Cong suét: 550 W

2.5. Phurong phdp tinh chon thiét bi gia nhiét [7]

Cong suat nhiét can cho qua trinh thang hoa:

+ 2464,22 + 32,97
Qen = —q”‘lrthq”‘z oy = oo T 644 = 44,93W
Cong sudt nhiét cia tdm gia nhiét dugc 3. Ché tao, lip d:t thiét bi sdy
chon theo [7]: Q,, = k.q,, = 2.44,93=89,86 W Tir thong s6 va dinh huong thiét ké ban dau,
Véik 1a hé s an toan k= 1,5+2,5 nghién ctru da du ra ban v€ thiét ké cho thict bi
Cong suat dién tro xac dinh theo cong thirc: sdy nhu Hinh 4:
P=Q,.1,/t,=89,86.18/(0,2.18) =449 W Tir ho so thiét ké, nhom nghién ctu da tién
Chon di¢n tro gia nhiét c6 P = 500W. Dién hanh ché tao thiét bi say thang hoa c6 thong so
tré nay dugc gan vao day khay siy. k¥ thuat chinh thé hién & Bang 4 nhu sau:
e
A0

Hinh 4. Ban vé thiét ké thiét bi say thing hoa.
Bang 4. Két qua tinh chon cac thiét bi chinh

STT |Tén thiét bi/bd phan Théng s6 ky thuit chinh
Hinh try, kich thudce: @ =310 m, L =500 mm
1 |Buong say Vit liéu: Inox 304, day Smm

Ctra budng: kinh cuong luc day 20mm

Kich thudc: 240x350x40 mm,

Day inox, gin dién try cong sudt P =500 W
Teccumseh, cong suit 1,5 Hp,

Moi chat lanh: R22

4 Cum méy nén dan ngung tang Model: ’Carier, cong suat: 1Hp

trén Moi chat lanh: R22; Giai nhiét gié cudng buc
Dang ong xodn, cong sudt nhiét Q = 0,67kW
Dién tich trao d6i nhiét F = 0,05 m’

2 |Khay say

3 |May nén tang dudi

5 | Thiét bi trao ddi nhiét Cascade
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STT |Tén thiét bi/bd phan

Théng s6 ky thuat chinh

Glycol

TB TDN lam lanh Monoethylene | Dang dng xoén, cong suat nhiét Q = 0,49 kW
Dién tich trao d6i nhiét F = 0,38 m?

7 | Tim dong bang am

Kich thude: 420x256x10mm
Vit ligu: dong

8 |Bom chét tai lanh

RHEKEN, Luu lugng: V =,2,5 m’/h
Cot 4p: 40 mH,O, Cong suat: 400 W

9 |Bom chéan khong

Bom vong dau 2 cap EDWARDS E2M18
Luu lugng: V=17 m*h; Ap suat chan dat: 0.00 1 mbar;
Cong suat: 550 W

Thiét bi s?iy da ché tao, lép dat dugc nhu thé hién trong Hinh 2.3.

.

4. Két qua sy thwe nghiém

4.1. Két qua sdy khé dong tring ha thdo

Pong trung ha thao twoi sau khi dugc xu Iy
tach phan dé gia thé thu dugc cac soi (phan thé
qua), phan nay duoc xép vao khay va dua di
cap dong & nhiét d6 -35 °C trong thoi gian 1.5h,
tiép dén s& dua vao budng sy thiang hoa & ap
suat 40Pa dén khi d6 am dat yéu cau roi dua di

]

Hinh 5. Hinh anh thiét bi siy thing hoa hoan thién.

l “

bao gdbi va bao quan [10].

DTHT khé thu duoc dat chat luong cam
quan cao. Hinh dang, kich thudc, mau séc
hau nhu khong thay doi so véi luc trudce
khi sdy. C6 mui thom nhe, vi dic trung cia
DPTHT tuoi, soi khong bi gay nat, khi bé
gion, bén ngoai sgi mau vang déu, bén trong
tréng xép.

BTy

Nog.of

Hinh 6. San phidm déng trung ha thao khs.
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4.2. Két qua sdy khé tom thé

Tom thé tuoi séng sau khi duoc lam sach,
boc v, xé buém va dinh hinh, chan & 85 °C
trong 10s, lam ngudi, xép khay va cip dong

& nhiét d6 -35°C trong thoi gian 1.5h rdi duoc
dua vao sdy thing hoa & ap suit 40 Pa dén khi
d6 4m dat yéu cau rdi dwa di bao gbi va bao
quan [9].

Hinh 7. San phim tém thé khs.

San pham tom kho thu dugc dat chat luong
cam quan cao. Hinh dang, kich thudc, mau sdc
hau nhu khéong thay ddi so voi luc trude khi
sdy. C6 mui thom dic trung cta hai san, ciu
tric mém va xép, s¢i co dai, c6 vi ngot. Trong
khi d6 cac san pham tom kho sdy bang cac
phuong phap khac thuong ctng, hinh dang bi
co ng6t 16n, mau sic bi thay d6i nhiéu.

IV. KET LUAN

Két qua nghién ctru da thiét ké va ché tao
dugc thiét bi sdy thang hoa dung dé siy dong
tring ha thao va cac san pham c6 gia tri cao
v6i cac thong sb k¥ thuat chinh nhu: ning suit
sdy dat 1kg/mé, nhiét do sdy co thé diéu chinh
tir -35 dén 70°C, 4p sut chan khong c6 thé dat
20Pa, nhiét 6 bé mat tim ngung hoi dat -40°C.
Thiét bi da ché tao bao gdm: budng thang hoa
hinh try 0,38m?, h¢ thong lanh ghép tang lam
lanh moi chét tai lanh xuong -50°C, tim gia
nhiét bang dién tré cong sudt 500W, bom hut
chan khong cong sudt 550W, bom chit tai lanh

TAI LIEU THAM KHAO:

400W.. Ngoai ra nhiét do va ap suat duoc
giam sat, diéu khlen bang phuong phap PID dé
dam bao duy tri 6n dinh cac thong sé cia che
d6 séy phu hop véi qua trinh nghién ciru sdy
thir nghiém nhiéu san pham khéc nhau. Do d6
thiét bi phuc vy 6t nhu cau nghién ciru va dao
tao lién quan dén say thang hoa.

Két qua ban diu cua qua trinh sdy thuc
nghiém dong trung ha thao va tom thé thu dugc
6 chét lugng rat tot. Panh gia chat luong cam
quan dya trén mau sdc, mui vi, trang thai déu
dat diém rat tot cho thdy c6 thé sir dung thiét
bi sdy nay cho cic nong san va thity san c6 gia
tri cao.

Thiét bi sdy thing hoa da dugc nhom nghién
ctru tinh toan thiét ké ché tao co thé duge nang
cao cong suat nham dap tmg yéu ciu san xuat
dong tring ha thao kho va cac san pham thuy
san cao cap khac phuc vu tiéu dung trong nuéc
va xuat khau cta Viét Nam.
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Ky hiéu:

w, w_-D0 am ban dau va cudi ctia vat liéu, %

G, - Néing xuat nhap li¢u, kg

V- Thé tich nguyén liéu chura t6i da trong ta sdy, m?
p -Khoi luong riéng trung binh san pham chira trong ti
say, kg/m?

¢- Do xép cua lop vt liéu,

Vi - Thé tich ctia budng thiang hoa m?

- Hé sb tinh khong gian khong chira san pham,

S - Hé s lap déay cua san pham, £ = 0,65 - 0,95,

L - Kich chiéu dai ciia buéng, m

D - Kich thude dudng kinh trong cta budng, m

Q , - Dong nhiét xadm nhép qua két céu bao che cuia
buong thang hoa, kW

Q , - Dong nhiét do sdn phim toa ra, kW

Qi3 - Dong nhiét tir khong khi bén ngoai do thong gio,
kW

Q , - Dong nhiét tur cac nguén khéc nhau khi van hanh,
kW

Q ; - Dong nhiét tir san pham toa ra khi san phim ho hip,
kW

Q , —Tai nhiét can lay di dé lam déng bang hoi am thing
hoa ra khoi vat liéu, kW

W - Luong 4m NT - DB ¢ giai doan thang hoa, kg

T, - An nhiét thang hoa bz"mg An nhiét dong dac, kl/kg;
r - An nhiét héa hoi bang an nhiét ngung tu, kJ/kg;

T - Thoi gian siy, h

B - Hé sb du phong

t - Nhiét do chét tai nhiét ra khoi TBTPN, °C

C. - Nhiét dung riéng cua chét tai lanh, kJ/kg K

t— Nhlet do chit tai lanh, °C

At — Heé s6 chénh léch nhiét do giita 2 méi chat, °C

t - Nhiét d bay hoi cia ting dudi va ting trén, °C

0L’ OH

P P

0OL> " 0H
ung, bar

- Ap suét bay hoi tng duéi va ting trén tuong

k 1>t - Nhiét do ngung tu tAng dudi va ting trén tuong
ung, °C
Pk L> Pk H
ung, bar

- Ap suat ngung tu tang dudi va tang trén tuong

Q.= Q0 4 — Nhiét tai cua thiét bi ngung tu tang dudi
bang nang suat lanh ctia thiét bj bay hoi ting trén, W.

k - Hé sb truyen nhiét cua thiét b ngung tu, W/m?K.

At - Chénh 1¢éch nhiét d6 trung binh 16garit, °K.

Q - Luu luwgng chat tai lanh, m?

d,,, . Nhi¢t luong can thiét dé thiang hoa 4m, kW

q,, . Nhiét lvong lam cho phan kho ting nhiét do, kW
q,, - Luong nhiét burc xa gilra tAm gia nhiét — budng say,
kW

1, -Thoi gian dudi hét khi trong budng thing hoa, h

B - Ap suat khi quyén, B = 760 mmHg

P, - Ap suat gigi han ma bom chan khong c6 thé tao ra,
mmHg

P, - Ap suat 1am viéc cua budng thiang hoa, mmHg

B, -He s6 10 1i ctia budng thing hoa, B,= (12+15)
B2 - Hé s6 an toan ciia bom chan khong, #2 = (1,12 +
1,15)

N, - Nang suat bom hit chan khong, m*/h

AP, - 4p sudt chan khong can tao ra, Pa

N, - Hi¢u suat thiy lyc ctia bom hut chan khong, n, =
(0,97 +0,98)

1, - Hiéu suat thé tich ciia bom hut chan khong, 1 =
(0,95 +0,99),

M., - Hi¢u suat co khi ctia bom hut chén khong, chonn,
=0,90

0,97.
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