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CONG NGHE VA THIET BI SAY NONG SAN THUC PHAM CHAT LUQNG CAO
DRYING TECHNOLOGY AND EQUIPMENT FOR HIGH QUALITY FOOD

LE PUC TRUNG!, TRAN NGOC DIEP!,
NGUYEN TAN DUNG2 , HUYNH HOC THUAT:

Tom tit

ai viét nay giéi thiéu mot sé két qua nghién ciru, ché tao va chuyén
B giao cong nghé - thiét bi sdy tién tién dimg dé sdy cdc loai trdi cay,

rau, cu va cac loai thuc phcfm, duoc phcfm nhay cam vdi nhiét do cao.
Cdc nghién cvuu da dwoc thuc hién tai truong Pai hoc Cuu Long va truong
Dai hoc SPKT Tp. HCM trong nhitng nam qua, dwoc dwa vao ung dung hiéu
qua trong thue té. Trong s6 do, cong nghé sdy lanh va sdy thang hoa da dwge
nghién citu hoan thién ca vé mdt cong nghé ciing nhue thiét ké, ché tao thiét bi,
c6 thé tao ra cdc san pham thwe pham kho chat lwong cao. Céc cong nghé va
thiét bi nay da dwoc chuyén giao cho nhiéu co sé san xudt.

Tir khéa: nghién civu, ché tao, itng dung, sdy lanh, thing hoa, thie phim
khé, chit lwong cao.

Abstract

This article introduces some research results from design, manufacture and
transfer of advanced drying technology used for dehydration of fruits, vegetables
and valuable foods that are vulnerable to high temperature. The studies are
carried out by the University of Cuu Long (UCL) and HCMC University of
Technology and Education (HCMUTE) in recent years. The research results
have been effectively applied in practice. Among those technologies are cool
drying (heat pump drying - HPD) and freeze drying which were thoroughly
studied and optimized including technical process and equipment design.
Being transferred the technology, food processors are enable to produce high
quality dried products.

Key word: design, manufacture, freeze-drying, heat pump, dried food, model.

I. TONG QUAN VE KY THUAT SAY  l4u cho bao quan va ché bién néng san thuc
1.1. K§ thuat siy khé thuc phim: pham. C¢ rat nhiéu phuong phap say khac
nhau tir don gidn nhu phoi nang (sun drying),
sdy nhiét ddi luu (heat drying) chién (frying),
" Truong Dai hoc Citu Long; dén phre tap hon nhu sdy birc xa hong ngoai
2 Trieong Dai hoc Sw pham Ky thudt Tp. HCM; (infrered dryi Av lanh 1 drvi £

3 Truong Cao ding Céng dong Pong Thap. mA rere A rying), say an. (coo . ryl{lg)’ say
*Ngueoi chiu trdch nhiém vé bai viét: Lé Pirc Trung, chan khong (vacuum drylng), say‘thang hoa
(Email: leductrungsg@gmail.com) (freeze drying), hodc két hop nhiéu phuong

K§ thuat sy kho da duoc tng dung tir
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phap. Tuy loai nguyén lidu va yéu cau chat
luong san pham ma co s& san xuat quyét dinh
lya chon cong nghé séy thich hop.

Dé ¢ duoc san phém kho véi huong vi
thom ngon gan véi tu nhién, qua trinh sdy can
duoc thuc hién & nhiét do thép, béng cach ap
dung cac cong nghé siy bom nhiét (heat pump
drying) - con goi 1a sdy lanh (cool drying) hodc
sdy thang hoa (sublimation drying).

1.2. Cong nghé sy sir dung nguyén ly
bom nhiét

Séy lanh sir dung nguyén ly bom nhiét
(cool drying/heat pump drying - HPD), trong
d6 két hop giira cong nghé sdy va k¥ thuat
lanh, str dung khong khi dugc lam kho béng
hé théng lanh dé séy cac san phém O nhiét do
thip hon so véi sdy thong thuong. Uu diém
ctia say bom nhiét 1a gitip giam bién doi chat
luong san pham do nhiét d, miat khac c6 thé
tudn hoan mot phﬁn hoac toan b tac nhan séy

trong thiét bi, giam thiéu xa khi thai ra ngoai.
Chi phi cho siy bom nhiét thdp hon nhiéu so
v6i siy thang hoa, thap hon sdy chan khong
[7]. Mot s6 nghién ctru con chimg minh trong
nhiéu truong hop, sdy bom nhiét cé chi phi
thip hon sdy nhiét théng thudng [7]

Theo nguyén ly bom nhiét, khong khi
duoc lam lanh xuéng nhiét 4o thép hon nhiét
d6 bdo hoa, nho d6 am trong khong khi ngung
tu lai roi duoc tach ra, do am tuyét ddi cua
khéng khi giam. Khong khi lai duoc sudi 4m
tré nén kho hon rdi tr lai budng sy dé hat
4m tir vat liéu. Khong khi 4m ra khoi budng
sdy va quay lai dan lanh dé tach am.

Hinh 1 cho thiy may siy lanh la su két
hop giira k¥ thuat lanh va sdy ddi luu. Phan
lanh gém cac by phan: May nén, dan ndng, van
tiét luu (TL), dan lanh. Phan sy gom: budng
sy, quat, calorifer (ding dan néng may lanh
hodac bo sudi), dan tach am (dung dan lanh).
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Hinh 1. So' @6 nguyén 1y hoat dong ciia may siy bom nhiét [4].

1.3. Céng nghé siy thing hoa
(sublimation drying/freeze drying)

Séy thang hoa 1a qua trinh tich nudc ra

khoi san pham tir thé ran (lanh dong) sang thé
hoi trong diéu kién nhiét do va ap suat thip,
dudi diém ba thé O (0,0098 °C; 4,58 mmHg),
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tire 12 nhiét 36 dudi diém két tinh

am trong san pham (Hinh 2). San
pham sau sy gin nhu giit nguyén ‘ melling aporizs q
chét lugng tu nhién ban dau, ¢6 chu freezing I : critical point
trac x6p, kha nang hoan nguyén cao & 1 in st
[8], [9], [10]. Quy trinh cong nghé sy f
thang hoa dugc thé hién trén hinh 3. 458
i or | N |
Nho nhimg vu diém nhu trén, sl ] triple point
sdy thing hoa dugc ding dé sy cac depesition H s
loai san pham cao cip nhu sf{a olng 0|’ 100
chua, dong trung ha thao, t6 yén, 0.0098
nam linh chi, cac loai dugc phim, Tenperatuze ) »

vaccine, ché phém sinh hoc...,
cho phép gitt lai dugc céc vitamin,
enzyme va hoat chdt sinh hoc quy
hiém [11], [12]. Tuy vay, cong nghé nay ton

Hinh 2. Gian do trang thai pha ciia nwéc

nang lugng va gia thanh thiét bi cao hon so
v6i cac phuong phap sdy khac.

N T Chuanxb! V:l so .c}le ban N Lanh dong
dau can thiét
San phim ghép mi chan A A 6 iét dé Siy thing hoa sin phim
p g,\ p < Say chal} kh0}1g nhiét doé < Y g p
khong thap (néu cé)

San phim

Hinh 3. So dd quy trinh céng nghé siy thing hoa [11], [12]

II. PHUONG PHAP NGHIEN CUU
2.1. Nghién ctru cong nghé say lanh HPD:

+ Nguyén li¢u dung trong nghién ctru
cong nghé siy lanh 14 mit, dtra (khom) va 14
tia to, c6 do Am tuong tng 14 79,8 %, 84,5 %
va 85,7 %.

Mit va dira dugc cit thanh miéng nho,

78|56 31 niam 2023

chan & nhiét 6 90 °C. Mau sdy c6 khdi luong
10 kg dugc sdy ¢ cac nhiét d6 55 °C, 60 °C va
65 °C dén khi san phém dat do 4m 20 %.

+ L4 tia t6 duoc cit nho voi kich thude
0,5 cm. Mau say c6 khdi luong 5 kg dugc siy
bﬁng may séy lanh ¢ cac nhiét do 60 °C, 65
°C va 70 °C, dén khi san pham dat d6 am 3 %.



2.2. Phwong phap tinh toan va thiét
ké thiét bi say

a) Thu thap dif liéu ban dau: Nang sut
yéu cau, tinh chat nguyén liéu va san pham,
diéu kién moi trudng dit may sy 1a cac nhom
thong tin can c¢6 trude khi tinh toan thiét ké
may sdy.

b) Dwa vao cac phuong trinh cn bang
vat li¢u, nang lugng, dong hoc séy va do thi
trang thai khong khi am I-d dé tinh toan cac
thong s6 chu trinh tac nhan say [4], [3]. T
d6 xac dinh luu lwong khi, kich thudc budng
sdy, cong suat may lanh, cong sudt bo suoi,
cong suét quat.

¢) Tham khao mot s6 may sdy trong va
ngoai nudc dé phac thao so do cau tao cua
may say.

d) Str dung phin mém AUTOCAD dé vé&
ban v& thiét ké.
3.3. Phuong phap ché tao may siy:

Quy trinh ché tao gdm cac cong doan:
Ché tao khung may — Lip dit thiét bj — Lam
v6 bao che — Thur khong tai — Hiéu chinh —
Chay thtr c6 tai — Hoan thién.

1. KET QUA NGHIEN CUU

3.1. Két qué nghién ciru cong nghé va
thiét bi siy lanh (HPD)

May say lanh HPD duoc thiét ké va ché
tao o truong Pai hoc Ciru Long ¢6 thé hoat
dong & nhiét do sdy trong khoang 35°C =+ 75
°C, tuy ché d6 cai dat cho cac nguyén liéu
thich hop. M4y ¢ ning suét sdy tir 15 - 20 kg
nguyén liéu/mé, dugc trang bi hé théng diéu
khién tién tién, c6 hién thi day du cac thong
sb cong nghé can thiét, c6 thé cai dat tu dong

1
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thoi gian sdy. Str may lanh TOSHIBA model
RAS-H10D2KCVG-V c6 cong suit dinh mirc
0,75 kW, cong suét lanh 9000 BTU/h. Luong
nhiét toa ra tr dan nong may lanh 1a 2,32 kW,
16n hon téng nhiét can cho dun néng khong
khi sau dan lanh va nhiét lam néng nguyén
liéu. Do d6, nhiét toa ra & dan néng du dé dun
néng tac nhan sdy sau dan lanh. Tuy nhién,
van can c6 bo sudi (calorifer) cho giai doan
khoi dong may va diéu chinh 6n dinh nhiét
do trong qua trinh sdy.

3.1.1. Két qua thiét ké may say lanh
HDP

Phuong an thiét ké cac bo phan may siy
lanh dugc thé hién trén hinh 4. Khong khi kho
vao budng sy (1) 1dy 4m tir vat lidu roi qua dan
lanh (2) dé tach &m. Khi lanh duge dan qua dan
néng (3) va calorifer (4) dé suai 4m 1én trong
khoang 30 - 70 °C r6i duoc quat (5) day tro
lai budng sdy 1 tudn hoan kin khong may sdy.

3.1.2. Két qua nghién ciru ché tao may
sdy lanh HPD

May sdy lanh duoc ché tao c6 hinh phi
canh va kich thudc thé hién trén hinh 5.1 va 5.2.
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Hinh 5.1. So' d6 phoi canh may sy lanh
theo nguyén ly bom nhiét

Cac thong s6 ky thuit ciia may siy
lanh HPD:

- Ngudn ning lugng: dién 1 pha, 220
- 230 V; Cong suét tiéu thy trung binh: 1,2
kW cho nang sudt G, =20 kg nguyén liéu/mé;

- Nhiét d6 sdy: trong khoang 35 °C toi
70 °C;

- Thoi gian sdy mdi mé: khoang tir 4 h
to1 18 h, tuy loai nguyén li¢u.

3.1.3. Két qua nghién ciru cong nghé
sdy rau qua bang may siy lanh bom nhiét

Céc nguyén li¢u mit, dira (khom) va la
tia to déu c6 do Am ban dau kha cao (79,8 %;

IPOCOPHONE
SSHOTON POCOPHONE F1

Hinh 5.2. Thir nghiém may siy lanh

84,5 % va 85,7 %), thuan 1gi cho vi sinh vat
sinh sdng va phat trién nén nhanh hu hong.
Do d6, dé kéo dai thoi gian bdo quan ¢ nhiét
d6 thuong, can giam d6 am san pham xudng.
San phdm mit va dira siy déo c6 do am 20 %,
tra 14 tia t6 ¢ do am 3 % co thé bao quan t6i
3 thang ¢ diéu kién thuong, téi 6 thang khi
bao quan trong tui hut chan khong. Nhom tac
gia da st dung may sdy lanh HPD do khoa
K¥ thuat-Cong nghé cia truong Pai hoc Ciu
Long thiét ké ché tao dé san xuit mit sdy déo,
dira sdy déo va tra tia to vGi cac thong s6 cong

nghé dugc ghi trong bang 1.

Bing 1. Cic thong sé cong nghé siy mét sé rau qua bang mdy siy HPD

Nguyén liéu

Po 4m ban
dau (wée
dinh, %) M1

sy (%)
M2

Po Am sau  Nhiét do

sdy
(0C)

Thoi
gian siy

(h)

Tiéu ton ning

lwgng E
(kWh/kg.sp)

Mit 79,8 20 65 14,5 6,0
Ditra (khém) 84,5 20 60 16 7,5
L4 tia to 85,7 3 65 5 3,5
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3.2. Két qua nghién ctru cong nghé va thiét bi siy thing hoa

May séy thang hoa duoc ché tao boi truong Pai hoc SPKT Tp.HCM (ky hi¢u DS), dugc
thiét ké theo so @6 nguyén ly thé hi¢n trén hinh 6.

Hinh 6. So' d0 nguyén 1y ciia h¢ thong say thing hoa ty cap dong [11], [12]
(1-Mdy nén I; 2-Binh téf:h dau; 3-Dan ndng; 4-Binh chira; 5-Loc; 6,],8-Van; ’9-Binh cht’ta; 10-May nép II;
11-Binh trung gian; 12- Thict bi hoa dé, 13-Bom hiit chan khong, 14-Budng tu cap dong-say, 15-Gia truyén nhiét)
Hé thong siy thing hoa c6 4 cum b v Hé chan khong két ndi voi budng hoa da
phén chinh: va budng say (12, 13).
v' Budng sdy thang hoa. Néu hé thong tu

S v' Heé théng ty dong do luong va diéu khién.
lanh dong thi budng sdy thang hoa ciing

chinh 12 budng lanh dong thuc phim dugc May sy thiang hoa sir dung h¢ théng lanh
sdy (14, 15). 2 cAp nén. Budng lanh déng ciing 1a budng
v/ Hé thong lanh chay cho budng héa da va sy (tu cép dong). Cac thong s6 k¥ thudt cia
budng cip dong san pham. may sdy DS thé hién trong bang 2, [11], [12].

Bing 2. Cdc thong sé ky thugt ciia hé thong sdy thing hoa cdc phién bin DS.

Thong s6 ky thuat S6 liéu cu thé
1 | Nhiét 46 lanh dong -45 +-35°C
2 | Nhiét d0 ngung am hay nhi¢t do hoa da -45 + -35°C
3 | Ap suit méi trudng say thing hoa Téi thiéu 0,001 mmHg
4 | Thoi gian sdy thang hoa Tu 12 - 72 gio
5 | Nang suat siy 20-25 kg nudc hoa tuyét/ mé
6 | Chi phi nang lugng cho 1 kg san pham say 3,5 - 8 kWh/ kg am hoa tuyét
7 | Nang suat G kg nguyén liéu/mé (theo nhu ciu)
8 | Ky thuét truyén nhiét trong chan khong Cai tién va thiét ké theo timg phién
9 | Hé thong ty dong diéu khién ban theo nhu cau
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Mot sé hinh anh céc phién ban ctia may sdy DS (1-8) duoc thé hién trén hinh 7.

e = e [ =
o = W i : e b
< e — £ =" pr Qe
Al ¥ a | < .
¢ .

Ver. DS-8 (DS-6(2))

Ver. DS-5 Ver. DS-6(1)

Hinh 7. Cac phién ban ciia hé thong siy thing hoa DS (tir DS-1 dén DS-8)
4.KET QUA UNG DUNG THUCTE (HPD) theo mé hinh thiét ké cua trudng Pai
VA CHUYEN GIAO CONG NGHE hoc Ctru Long da dugc dua vao st dung dé san
4.1. Ung dyng m4y sy lanh bom nhiét  xuét cac san phim tra tia to, dira cit khoanh

May sy lanh theo nguyén ly bom nhiét sy, mit say déo. (Hinh 8a va 8b).

Hinh 8a. Dira dugc siy Hinh 8b. Mit siy déo sir dung may siy HPD
biang may siy HPD
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May siy lanh HPD ciing da duoc mot
s6 co s¢ ung dung dé ché bién cac san pham
dic biét khac. Dién hinh 14 Trung tam Cong
nghé thtrc an va Sau thu hoach tai Tp. HCM
sir dung say sinh khéi vi sinh (Bacillus spp.)
trong day chuyén ché bién cac ché pham sinh
hoc. Trai thyc nghi¢m thudc Vién Nghién ctiu
nudi trong Thity san 11 ciing dd dugc chuyén
giao may sdy loai nay dé ché bién san pham tao
spirulina va thtrc an kho cho vat nudi (hinh 9).

4.2. Ung dung may siy thiing hoa

Chuong trinh “Nghién ctru tng dung
cong nghé say thang hoa tai Viét Nam” do
bai hoc Su pham Ky thuat TPHCM chu tri da
nghién ctu thiét ké, ché tao va cai tién, hoan
thién 12 phién ban ctia hé thdng sdy thing hoa
(tir DS-1 dén DS-12) vdi cac tinh nang khac
nhau, dap tng cac yéu cau san xuit thuc té.
Chuong trinh dd chuyén giao cong nghé va
thiét bj cho nhidu doanh nghiép trén toan quéc,

Hinh 9. May siy ché pham sinh hoc
tao ra cac dong san pham c6 gia tri kinh té cao
[11], [12]. M6t sb hoat dong chuyén giao cong
nghé duogc ghi lai ¢ cac hinh 10 va 11.

Hinh 10. H¢ thong siy thing hoa da chuyén giao cho Cong ty Asiafood Tp. HCM -
Binh Dwong dé san xuat mi géi, chao, stp &n lién cao cip, [11], [12]
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Hinh 11. Hé thong sy thing hoa dwogc chuyén giao cho tinh Quang Tri dé siy nim
dong trung ha thao, dich chiét nim linh chi ...., [11], [12]
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