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TOM TAT
Bai bdo trinh bay két qua nghién citu ché tao tii cap déng cong sudt nhé dé phuc vu qud trinh say
thang hoa dong trung ha thao va cac san pham thiy san co gid tri cao. Két qua nghién cieu di ché
tao dwoc ti cap dong voi cdc thong $6 co ban: nang sudt dat 1kg/mé, nhiét dp méi truong lam dong
dat -50 = 1 °C, vdn téc gio ¢o thé diéu chinh tir 1 dén 5 m/s. Nhiét do vt liéu ciing dwoc do luong
va gidm sat trong suot thoi gian lam dong. Ngodi ra, ti cap dong dwoc trang bi hé thong diéu khién
dé dé dang van hanh, thudn tién diéu khién nhiét do va téc dé gié theo cdc ché dg yéu cau. Két qua
thuwe nghiém cho thdy tii cdp dong nay phit hop dé lam dong phuc vu cho qud trinh sdy thang hoa cho
nhiéu loai thuc phcfm.
ABSTRACT

This article presents the results of a research on manufacturing small-capacity freezers for the
freeze-drying process of cordyceps militaris and high-value seafood products. The research results
have manufactured a freezer with basic parameters: productivity reaches 1 kg/batch, freezing
environment temperature reaches -50 = 1 °C, and air speed can be adjusted from 1 to 5m/s. The
material temperature is also measured and monitored throughout the freezing period. In addition, the
freezer is equipped with a control system for easy operation and convenient control of temperature
and air speed according to the required modes. Experimental results show that this freezer is suitable
for freezing many food types of freeze-drying processes.

Tir khéa: ti cap déng, sdy thing hoa, dong tring ha thao, thity sdn,

I. PAT VAN PE Céc loai dugc pham va thuc pham co gia

Say thang hoa (STH) hay con goi la sy
dong kho da duogc nhiéu nha khoa hoc trén thé
gidi nghién ciru ing dung dé 1am kho vat lidu.
Hau hét cac nghién ctru da chi ra STH 1a qué
trinh tich nudc ra khoi san phdm tir thé rin sang
thé hoi trong diéu kién nhiét do va ap suat thap
dudi diém ba thé (0,0098 °C; 4,58mmHg). Giai
doan dau tién cua STH la giai doan lam dong
vat liéu dé 1am cho am trong vat liéu dong bang
hoan toan trudc khi chuyen sang giai doan sdy
SO cap (thang hoa), cudi cung la giai doan say
thir cap (chan khong) [6]. Pé 4m trong vat liu
dong bang hoan toan can thyc hién cip dong
nhanh vt liéu & ché d6 nhiét do thip...

tri cao nhu Pong trung ha thao (DTHT), sita
ong chua, thiy hai san...cé chtra nhiéu loai
vitamin, axitamin, chit dinh dudng va nhiéu
hoat chat quy hiém [1, 12, 21]. Do vay ngudi
ta thuong st dung phuong phap thing hoa dé
lam khé ching. Tuy nhién, phuong phap STH
la phuong phap sdy phuc tap, chiu anh hucmg
nhiéu boi ché d6 sdy nhu nhiét do, 4p suét,
phuong phap gia nhiét dac biét 1a qua trinh lam
dong nguyén liu trude khi thue hién sy thing
hoa...do d6 can phai tinh toan thiét ké ché tao
thiét bi lam dong phu hop phuc vu cho qua
trinh sdy thang hoa nham ning cao chat luong
va giam chi phi qué trinh sdy [10, 19].
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Theo Heldman, D. R (1983) khi nhiét d¢
moi truong lanh dong tir -35 °C dén t,, thi qua
trinh 1am dong dién ra cham, khi nhlet do moi
truong lanh dong dudi —47 °C thi qua trinh [am
dong dién ra nhanh [15, 20].

Ratti, C. (2012) di xem xét cac yéu t6 anh
huong khi nghién ctru thiét ké may STH. Téac
gia nhan manh rang khi thiét ké may STH can
cht ¥ d&én nhiéu yéu td, trong d6 quan trong 1a
toc do lam lanh dong [19]. Theo nghién ciru
cua Kong, J.Y va cong su [17] cho r?mg nhiét
do6 cap dong cang thap thi tbc do lam dong cang
tang.

Kilicarslan, A. da nghién curu khao sat mot
s6 hé théng lanh ghép tang phuc vu cho qua
trinh 1am dong nhiét 46 thap. Theo d6 nghién
ctru da chi ra néu can nhiét d¢ lanh dong thap
thi can sur dung hé thong lanh ghép tang, tuy
nhién néu khong doi hoi nhiét d6 xudng qua
thip thi khong nén vi phuong phap nay c6 chi
phi l6n [16].

Chung, H. S va cdng su trong nghién ctru
anh hudng ap suat lam viéc ctia hé thong lanh
ghép ting dén nhiét d6 1am lanh dong da dua ra
két ludn ap sudt dau ra ciia may nén tang thap
cang cao va ap suat dau hut cang thap thi nhiét
d6 bay hoi tang thap cang giam c6 nghia c6 thé
dat nhiét 6 lanh dong cang thép [14].

Nguyén Tan Diing [7] trong nghién ciru clia
minh da nhan dinh viéc xac dinh nhiét d6 moi
truong lanh déng thich hop 1a yéu té quyét dinh
dén ti 1 nudc dong bang, anh huong dén thoi
gian sdy va chét lugng san pham kho thu dugc
trong qué trinh STH sita ong chtia. Theo do
giai doan lanh dong t61 wu da duogc xac dinh tai
ché d6: nhiét d6 moi trudng lanh dong -40,46
°C, thoi gian lanh dong 1,63 h, ti 1€ nudc dong
bang dat 100%. Khi nghién ciru siy thing hoa
cho nhom gidp xac dién hinh nhu tom s, tom
thé, tom bac tac gia da dugc tim ra ché do lanh
dong phu hop &: nhiét d moi truong lanh dong
-45 °C, thoi gian lanh dong 2,5 h, ti I¢ nudc
dong bang dat 100 % [8].

L& Nhu Chinh va cong su (2017) da nghién
ctru thye nghiém qua trinh cap dong tom thé &
nhiét do tir -30 °C dén — 40 °C, vén tc gio tir 1
dén 5 m/s. Két qua cho the”iy & ché do nhiét do -
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40 °C va van toc gié 5m/s c6 toc dd nhanh nhit,
hao hut khdi lugng 13 bé nhét va chit luong san
pham tét nhat [3].

Vii Minh Khué [13] khi nghién ctru truyén
nhiét, truyén chat trong cip dong ca thu da két
ludn cac thong sé anh huong dén thoi gian cip
dong 1a nhiét do cap dong, van toc gid, kich
thudc cua san phiam. Trong d6 nghién ctru di
xéc dinh nhiét do t6i vu tir - 39 °C dén -35 °C.

Nhu vay céac nghién ctru da chi ra giai doan
lanh d6ng c6 anh huong 16n dén qua trinh STH.
D¢ 4m trong vat liéu dong bang hoan toan, can
thyc hién cap dong ¢ nhiét do thap. Trong d6
khi yéu cAu chét lugng san phém cao, tbc do
lam dong nhanh, ti 1€ nuéc dong bang cao
thi can ha thép nhié¢t d0 moi trudong lam dong
xudng dudi — 47 °C [15, 20]. M6t s6 nguyén
cuu ciing da chi ra nhiét d0 moi truong lanh
dong thuong tir - 30 °C dén — 45 °C, vén toc gio
tir 1 dén 5 m/s phu hop dé lam déng cho thuc
pham phuc vu qua trinh STH [3, 7, 8, 13]. Vi
véy, nhom nghién ciru di tién hanh thiét ké ché
tao tii cAp dong phu hop dé 1am dong san pham
DTHT va thty san phuc vu qua trinh STH.

IL. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciu va pham vi
nghién ciru

Nghién ciru nay tap trung vao thiét ké, ché
tao tii cAp dong c6 niang suit nh() phu hop
nghién ctru thtr nghiém qua trinh say thang hoa
d6ng trung ha thao hay cac san pham thuy san
¢6 gia tri cao nhu tom, ca.

2. Phuong phap nghién ciru

Phuong phép nghién ciru 1y thuyét:

St dung phuong phap phén tich, tong hop
cac thong tin, tai liéu tir cac nghién ctru trong
va ngoai nudc co lién quan dén cong nghé lam
dong va say thang hoa DPTHT dé 1am co so tinh
toan thiét ké tii cap dong.

Phuong phép nghién ctru thuc nghiém:

- Sir dung tai lidu tinh toan thiét ké, trinh
bay ban v& thiét ké trén phdn mém Auto CAD.

- Ché tao va lap dat tu cip dong.

- Phuong phép thuc nghiém cép dong va
sdy thiang hoa: dugc tién hanh theo quy trinh
nhu sau [8, 10]:



Tap chi Khoa hoc - Cong nghé Thiiy sdn, S6 4/2024

Neuyen Xt Iy Xép khay
3. Phwong phip tinh toan thiét ké
3.1. Tinh ket cau, kich thudc tu cap dong
Theé tich cta 16p nguyén li€u dugc tinh theo
[6]: G,
Via=6" s ,mS (1)
pP-g

Tinh chiéu day cach nhiét [4,5]:

1 1 1 5. 1
S, =\, | ——| —+ > L+—1], 2
en cn[k [a] E Y %H m (2

i=l "1

3.2. Xdc dinh tai nhiét cho ti cdp dong

Str dung tai li€u [2,4,5] dé tinh toan thiét ke
tu cap dong:

Ton that nhiét qua két cau bao che:

O=k-F-Nt, W 3)

Luong nhiét can lay di dé ha nhiét do vat

liu tir nhiét do ban dau dén nhiét d6 ket tinh:
G, c (4, —t

Q21: e 1 (z_l kt) , W “4)

Luong nhiét can phai lay di dé toan bo nude
trong vat liéu dong bang:

Cép dong Sy TH Bao gdi
G, L. oW
sz — sp ice a , W (5)

T

Luong nhiét can phai liy di dé lam giam

nhiét d6 cia bang dén nhiét d6 cubi cua qua
trinh lam dong:

G 0 W, (4, — 1)

_ sp p ice
Oy =
T

Lugng nhiét can phai lay di dé lam giam
nhi¢t do thanh phan chat kho trong vat liu:

W (6)

G, .c 1- W ).(t, — ¢t
Q24 sp pck( a)(kt 2),W (7)
T
Luong nhiét can phai 1y di dé lam lanh
khay chua:
_ G, '(tl _tZ)
Q3 - Mkhay'fa w (8)
Ton that nhiét do dong co quat:
0,=1000-n-N, W )

Vay tong nhiét tai tinh cho qué trinh cip
dong la:

O =0 =0+ O+ On+ O+ O+ O+ O (10)

Ning sudt lanh cia may nén can thiét:
X
Q, - X2 (an
3.3. Tinh chon hé thé'ng lanh
3.3.1. So dd chu trinh hé thdng lanh

Qk-T
Tir
m__, e
By gt
Van bdt
Mo\ 3 T8 ngung t
:3 --— Nt
P
V-
4?&'"(
3 nén
TB TODN cascade 2 :;::; of;c-
Vd
van ot ~anil} -— Np
hry
TB bay hos ; i
o
", e
b T T
QoD

Hinh 1. So' d6 chu trinh h¢ thong lanh ghép ting.

Nghién ctru st dung hé théng lanh ghép
tang [5] dé lap dat cho tu dong.

3.3.2. Tinh toan chon méy va thiét bi

May va thiét bi chinh duogc tinh chon theo
cac tai liéu [2, 4, 10]:

IgP, bar

h, kJ/kg

Hinh 2. Biéu dién chu trinh lanh trén do thi lgP-h.
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a. Tinh céng sudt may nén [4, 10]
Tinh chon nhiét do bay hoi cua méi chit
tang dudi:
top=1t -7, C (12)
Tinh chon nhié¢t d§ ngung tu ctia cuia moi
chat tang trén:
lor =ty — AL C (13)
Ap suit trung gian twong duong trong binh
Cascade [2,5]:

Prg = Po_p-Pi—r »bar (14)
Nhiét do bay hoi & ting trén:
lor = 1, — AL, o C (15)
Nhiét d6 ngung tu ¢ tang dudi:
hp=tg+AL, °C (16)
Luu lwong mdi chat tuan hoan:
m= % kg ls (17)
hlo - h4
Nhiét lugng thai ra khoi thiét bi ngung tu:
O, = m-(hy— hy),kW (18)
Luu luong dong mai chat hat thuc:
V,=m-v,m’ /s (19)

Thé tich hut 1y thuyét cia may nén duoc xac
dinh: v

V,=—"L.m s 20
= (20)
Tinh cong nén doan nhiét:
Ny =m-(h, —h), kW 1)
Tinh céng nén thuc:
N, = (22)
;

Vi, 1a hi¢u sudt nén khong thuan nghich
duoc xac dinh theo:

=24 bo(1,) 23)
T,

Tinh ton that ma sat (ton that co):

N, =P -V, kW (24)
Tinh cong suit co:

N,=N, +N_ kW (25)
Cong suat dién (dong co):

N, = &,kW (26)

.

Cong suat lap dat:

Ny =B-Ng, W 27

b, Tinh thiét bi Ngung tu - Bay hoi (Cascade)
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[4, 10]: Q

Cascade — D s m2 (28)
k.Atpg

Véi nhiét d trung binh logarit dugc tinh

theo:
At —At
min ,0 C (29)

B (Atma'c J
In| —"e
Atmin
¢, Tinh dan bay hoi [4, 10]:
QO—D 2
F,, = , m 30
BT K Aty (30)
d, Chon 6ng mao tiét lwu cho hé théng lanh
Do h¢ thong lanh c6 nang suat nho nén
nhoém nghién ctru s dung thiét bi tiét luu la
ong mao [5]. Ong mao tiét luu duge lya chon
bang phuong phap thuc nghiém cin chinh ng

mao cho ca 2 tang [11].
e, Tinh chon binh chira cao &p va binh tach

long
Thé tich binh chtra cao ap dugc xac dinh
theo [4]:
0,6-Vd
V., == , 1 31
=05 (1)

Puong kinh trong cua binh tach long D,
dugc tinh theo cong thuc [2]:

p =Y (32)
Tw
III. KET QUA NGHIEN CUU VA THAO

LUAN

Tir nghién ctru tong quan, nhém nghién ciru
da thiét ké, ché tao, lip dat thiét bi tu cap dong
dé siy dong trung ha thao va thiy san nhu sau:

1. So' @0 nguyén ly ciia ti cap dong

Nguyén 1y 1am viéc cua thiét bi:

+ May nén (1) thyc hién qua trinh ép nén
doan nhiét hoi moi chit rdi day vao thiét bi
Cascade (2). Tai day, moi chit lanh s& trao ddi
nhiét v6i moi chat lanh ting trén dé ngung tu
va qué lanh rdi dua dén binh chira cao 4p tang
dudi (3). Moi chat tiép tuc di qua van dién tir
(4), van chin (5), phin loc (6) dén éng mao (7)
dé thuc hién qua trinh tiét luvu giam 4p suét,
giam nhiét do roi ddy vao dan bay hoi (8). Tai
dan bay hoi, moi chat lanh trao doi nhiét véi
khong khi trong budng cap dong (9) dé lam
lanh méi trudng va san pham dén nhiét do yéu
cAu. Moi chét lanh bay hoi tai dan lanh s€ di
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1. Mdy nén tang dudi
2. Thiét bi Cascade

3. Binh chira cao dp

4. Van dién tir t&ng dudi
5,57 Van chan

6,6°. Phin loc

oSNNS

6 7. Ong mao tang duéi
E 8. Dan bay hoi

9. Budng cdp dong
10. Binh tach long
1°. May nén tang trén
2", Thiét bi ngung tu
3. Binh chita cao dp

4. Van dién tir tang trén
7’. Ong mao tang trén

Hinh 3. So d6 nguyén ly ciia tii cAp dong.

den binh tach long (10) va duoc may nén huat
vé dé tlep tuc chu ky tiép theo.

+ O tang trén, rnay nén (1’) thyc hién qua
trmh nén moi chat day vao thiét bi ngung tu
tang trén (2°). Tai dy, hoi méi chit trao ddi
nhiét d6i luu cudng bic v6i khong khi bén
ngoai va ngung tu thanh 1éng sau d6 duoc dua
vé binh chtra cao ap (37). M6i chit 1ong tir binh
chira cao ap dugc dan qua van dién tir (4°), van
chan (5”), phin loc (6”) sau d6 duoc dan di qua
dng mao (7°) dé thuc hién qué trinh tiét luu
giam ap suét, nhiét o6 va duoc dua vao thiét
bi Cascade (2). Tai thiét bi Cascade, moi chat

lanh trao d6i nhiét véi moi chat ting dudi di
trong 6ng xoan, moi chat nhan nhiét va bay hoi
sau d6 dugc may nén hut vé dé tiép tuc chu
trinh.

2. Két qua tinh toan thiét ké ti cAp dong

2.1. Xéc dinh thong sé trang thai cac diém
nut trén chu trinh hé théng lanh

Vi muyc tiéu thiét ké da dé ra két hop voi
so d6 nguyén 1y cua ta dong da dugc lya chon
& trén, st dung phin mém Sokane Rifrigeran
Software Version 8.0.0.15 [23] dé tra cac thong
s6 trang thai cac diém nat. Két qua cho trong
Béng 1 va 2.

Bang 1. Thong s6 ban dau tinh toan hé théng lanh

X ne 1 X Nhiét do ba Ap suat bay hoi | Nhiét do ngwng | Ap suat ngun
Tang | Moehat |-y it oC P P, baf . '°Cg 517 P, ba%' ’
Tang trén -27 2,78 40 18,15
Tang dudi R404A -55 0,65 -7 4,77
Bang 2. Thong s6 diém nit chu trinh hé théng lanh
A .z , Nhiét do Ap suat Thé tich rién Enthal Entro
Tang | Diemnat | 50 PI,) bar v, dm¥/kg ¢ h, kJ/lfgy s, kJ/kg(
1 -35 0,62 317,13 1,7243
1, -55 0,62 287,67 1,6582
Dusi 2, 38,83 4,77 51,8 1,7250
3 -12 4,77 0,84 0,9372
3, -7 4,77 41,26 1,6139
4 -55 0,62 86,77 0,9583
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X <X , Nhiét d Ap suat | The tich rién Enthal Entro
Tang | Diém nut t, °C 1},) bar v, dm*/kg ° h, kJ/l?gy s, kJ/kIg)iI(
1’ -7 2,29 99,37 368,36 1,6911
1’ -27 2,29 84,39 351,33 1,6246
Trén 2’ 77,18 18,15 13,34 426,58 1,7248
3 40 18,15 9,86 259,18 1,5845
4 -27 2,29 43,55 259,18 1,2504
2.2. Tinh chon mdy va thiét bi ciia hé thong trinh bay trong phan II, muc 3), két qua tinh
lanh toan thiét ké ti cap déng duoc cho trong bang

Str dung phuong phap tinh toan thiét ké (da 3:
Bing 3. Két qua tinh chon may va thiét bi chinh ciia hé thong lanh

Thong s6 Cong thirc | Két qua tinh Két qua chon
X or A A , Kich thudce trong: 430x280x420 mm
The tich buong dong, V,, (1) SOE T gich thuse ngoagi: 730x580x720 mm
Chidu day céch nhiét 2) 150 mm YSa('; hn::rllll cach nhiét: Polyurethane, day
Tong tai nhiét tinh toan (10) 154.85W |-
Tai nhiét thiét bi (11) 287.58 W |-
Nhiét d6 bay hoi tang duéi (12) -55°C |-
Nhiét 46 ngung tu tang trén (13) 40°C |-
Ap suat trung gian tai binh
Cascade (14) 3.35bar |-
Nhiét do bay hoi tang trén (15) 27°C |-
Nhiét d6 ngung tu ting dudi|  (16) 7°C |-
Luu luong méi chat tuan i
hoan tang dudi: (17) 1.910%kg/s |-
Luu ll{qng moi chat tun (17) )
hoan tang trén:
Hang san xuat: Techcumseh
o Model: AE2430Z
Cong suat lap dat cia may Moi chat: R404A
nén tang dudi @7 0.35T kW Dung tich xy lanh: 14.51 cm?
Cong suat: 559.5 W
Ngudn dién: 220 V — 1 Pha — 50 Hz
Hang san xuat: Techcumseh
Model: AE2430Z-FZ3C
Cong sudt cum méay nén Moi Ch,é t: RA04A
dan ngung téng trén (27) 0.62 kW |Dung tlch Xy .lanh: 14.51 cm?
Cong suat nhiét: 791 W
Nguon dién: 220 V — 1 Pha — 50 Hz
Dan ngung gidi nhi¢t gid cuong buec.
Kiéu dz‘m:/éng 3coén trong binh
L . Vit liéu: ong dong ¥6.35 mm, tron
(Tg;:tc:égg“ng w-Bayhol| gy | 0.028m? | Chidu dai éng: 1800 mm
S6 hang ong xoan: 10
Puong kinh vong xoén: 60 mm
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Théng s6 Cong thirc | Két qua tinh Két qua chon

Kich thudc: 215x350x60 mm

Kiéu dan: Ong ddng tron — ¢6 canh
Puong kinh ngoai dng: 8 mm

Chiéu dai dng: 350 mm

Thiét bi bay hoi (30) 0.174 m> |S6 hang 6ng: 2

S6 6ng trong 1 hang: 10

Budc 6ng ngang: 40 mm

Budc 6ng doc: 30 mm

Loai canh nhom, phfmg, budc canh: 6 mm

3. Ché tao, lip dit ti cAp dong Tir hd so thiét ké, nhom nghién ctru da tién

Tir thong sb va dinh hudng thiét ké ban dau, hanh ché tao tu cip dong v6i dic diém va thong
nhom nghién ciru di dua ra ban vé thiét ké cho s6 k¥ thuat chinh thé hién ¢ hinh 5 va bang 4.
ta cap dong nhu Hinh 4:

@@ @@

A Y e
L
) e

Hinh 4. Ban vé thiét ké ti cap dong.

Bang 4. Thong s6 ky thuat cia ti cAp dong

Théng sb Gia tri
bién ap 220V/1 pha
Cong suat ca hé théng 1,5 Hp
Dong dién van hanh 48 A
Ning suat 1 kg/mé
Thé tich budng dong 50 lit
Nhiét do thip nhat dat -51°C
Tée do gio 1+5m/s
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Hinh 5. Hinh anh tii ciAp dong phuc vu siy thing hoa hoan thién.

4. Két qua thwe nghiém cip dong

Nghién ctu lya chon 2 dbi tuong dai dién
dé tién hanh thyc nghiém Poéng tring ha thao
va tom thé dé danh gia hiéu qua lam déng cua
ta cap dong da dugc ché tao.

Nguyén li¢u DPong trung ha thao tuoi sau
khi dugc xtr Iy tach phan gia thé thu duoc cac
soi (phan thé qua), phan nay duoc xép vao
khay va dua di cip dong ¢ nhiét do budng
dong -50 °C thi sau khoang 2 h nhiét do san
pham dat -46.1 °C. B6i v6i tom thé tuoi séng
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sau khi dugc 1am sach, rat chi, chan & 85°C
trong 10s, lam ngudi, boc vo, xép khay va cép
dong ¢ nhiét ¢ moi truong -50 °C trong thoi
gian 1.2 h nhiét d¢ tom dat khoang -30 °C.
Puong cong dong bang cua DPTHT va tom thé
thé hién trén Hinh 6. Qua dudng cong dong
bang, theo dinh luat Raoult [18,22] cling c6
thé thiy dugc nhiét do két tinh cia DPTHT &
nhiét d6 - 0.6 °C va cia tom thé 1a -1.1 °C.
Nguyén Tan Diing (2008) ciing da tim ra nhiét
d6 két tinh cua tdm thé 1a -1.17 °C [9].

40

Nhiét do san pham, oC

-40
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b)

Hinh 6. Puong cong dong bang cia PTHT (a) va Tom thé (b).
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Sau khi cdp dong PTHT va tom thé dugc
dua vao tu sdy thang hoa & ap sudt 40Pa, nhiét
d6 gia nhiét 0°C, nhiét 36 ngung két hoi -35 °C.
Sau khoang thoi gian say 1a 8 h, @ am DTHT

dat khoang 5 dén 6 %, chat luong cam quan
cao. P6i v4i tom thé, sau thoi gian 16 h, do
am dat khoang 5 dén 6 % va chit luong cam
quan tot.

Hinh 7. San phim DTHT va tom thé khé sdy bing phwong phap thing hoa.

Két luan

Két qua nghién ctru da thiét ké va ché tao
duge ta cap dong phuc vu cho say thing hoa
dong trung ha thao va cac san pham c6 gia tri
cao Vi cac thong so k¥ thuat chinh nhu: ning
suét dat lkg/mé, nhié¢t d0 moéi truong lam dong
¢6 thé diéu chinh xudng dén - 50 + 1 °C, van
tc gio tir 1 dén 5 m/s. Ngoai ra nhiét do va van
toc gio co thé dé dang diéu chinh dé dam bao
duy tri 6n dinh céc thong s6 cia ché do lam
dong phu hop voi qua trinh nghién ctru sy thir
nghiém nhleu san pham khac nhau. Do d6 thiét
bi phuc vu t5t nhu cau nghién ctru va dao tao

TAI LIEU THAM KHAO:
Tiéng Viét

lién quan dén giai doan lam déng dé siy thing
hoa thuc pham.

Két qua ban dau cta qua trinh thuc nghiém
lam dong dong trung ha thao va tom thé kha
nhanh San pham sau cap dﬁng duoc dua di
sdy thing hoa thu duoc san pham kho dat chat
lugng cao, mau sdc, mui vi, trang thai déu rat
t6t. Can danh gia thém murc d6 phu hop cua ta
cép dong cho cac loai san phim sdy cu thé va
dong thoi danh gia muc tiéu thu ning luong,
wu nhuge diém cia thiét bi trong nhitng nghién
ctru tiép theo.
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V. —The tich buong dong, m
G - Nang xuét nhap lidu, kg
- Khéi lugng cua khay, kg

p -Khél luong riéng trung binh thyc pham, kg/
m3
¢- Do xép cua lop vat liéu,
& Hé s6 dién day trong buong dong
o,- Chleu day 16p cach nhiét, m
k- He 56 truyen nhiét cua vach, W/m2K
a,, a- H¢ so toa nhiét ddi luu trong va ngoai
vach, W/m?.K
A, d- HE s6 dan nhiét va chiéu day cua 16p vat
liéu i
k- Hé sb truyén nhiét thyc cta vach tu dong,
W/m?K
At- Chénh léch nhiét d¢ trong va ngoai vach, K
C Nhiét dung riéng ctia thuc pham, J/kg.K

Co .- Nhi¢t dung ri€ng cua nude da, J/kg.K
Coa Nhlet dung riéng cua chat kho, J/kg.K
C, - Nhiét dung riéng cua khay, J/kg.K
t- Nhlet d6 ban dau cua thuc pham, °C
t - Nhiét do két tinh ctia nudc trong thyc pham,
°C
t Nhiét do cubi cung ctia thuc pham, °C

- Nhi¢t do khong khi ra khoi TBNT, °C

t - Nhlet do6 tuong Ung voi ap suat trung gian,
C

At~ Chénh l€ch nhi€t d0 ngung va nhiét do
khong khi ra, °C
At - Chénh l¢ch nhi¢t d§ bay hoi va nhiét do
cudi ciia san pham, °C
At - Chénh léch nhiét do moéi chat ngung tang
dudi (bay hoi ting trén) va nhiét do trung gian,
°C
- Thoi gian cdp dong, s
L, An nhiét dong bang, J/kg.K
o-Tilé nu’orc dong bang
w-Doa am cua thyc pham, kg/kgVLA
n- Hleu suat thiét bi
N- Cong suat thiét bi, kW
B- Hé s6 an toan
b- Hé sb lam viéc theo mé
m- Luu lugng mdi chat, kg/s
Q,- Nhiét lugng thai ra khoi thiét bi ngung tu,
Y
K— Hiéu suét thé tich
o L- Nhlet d6 bay hoi va ngung ty, K
n H1eu sudt dong co
AT, - Chénh I¢ch nhiét do trung binh logarit
V- The tich moi chat duong day, 1
V Luu luong moi chat duong hat, m¥/s
o- Van tbc moi chat, m/s
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