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XU HUONG UNG DUNG CONG NGHE SAY TIEN TIEN
TRONG BAO QUAN VA CHE BIEN NONG SAN, THUY SAN
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.  TONG QUAN VE UNG DUNG CONG NGHE SAY TIEN TIEN TRONG
BAO QUAN VA CHE BIEN NONG SAN, THUY SAN SAU THU HOACH
TREN THE GIOI

1. Khai niém qua trinh say:

Say la qua trinh st dung nhiét dé 1am giam ham lugng 4m c6 trong nguyén
lieu dya trén dong luc cua qué trinh 12 sy chénh léch 4p suét hoi riéng phan cua
nudc trén bé mat nguyén lidu va moi trudng xung quanh. Trong qua trinh sy, nudc
di chuyén tir nguyén liéu ra méi trudng xung quanh duoc chia ra 1am hai qué trinh:
nuéc khuéch tan tir bén trong nguyén liéu ra bé mat cua nguyén liéu do su chénh
léch vé ham lugng 4m bén trong va bé mat; va sy khuéch tan caa nudc tir bé mat
nguyén liéu ra méi trudng xung quanh do sy chénh léch vé 4p suat hoi riéng phan
cua hoi nudc.

Quaé trinh sdy duoc chia ra 1am hai giai doan:

- Giai doan dang toc: toc do bay hoi am khong thay dbi. Trong giai doan nay,
lwgng am mat di chi yéu 1a am ty do.

- Giai doan giam toc: téc do bay hoi am giam dan theo thoi gian. Trong giai
doan nay, am mat di cha yéu 1a am lién két.

Trong cong nghé sau thu hoach va ché bién ndng san, sy la mét trong nhiing
phuong phap c6 lich sir 1au doi nhét va duoc sir dung phd bién nhat. Muc dich cong
nghé cua qua trinh sy trong cdng nghé sau thu hoach va ché bién néng san la giam
ham luong am c6 trong nguyén liéu; tir d6, 1am giam hoat d6 cta nuéc, uc ché cac
bién doi do c6 sy hién dién cia nudc nhu: sy phat trién caa vi sinh vat, sy xUc tac
ctia cac enzyme. Bén canh d6, muc dich cong nghé cua qué trinh siy con gop phan
tao nhitng bién d6i vé mat hda hoc va cam quan; tir d6 tao ra nhitng thudc tinh dap
ng nhu cau cua nguoi tiéu dung. Noi cach khac, muc dich cua qua trinh siy 1a dé
kéo dai thoi gian bao quan ndng san, gop phan ché bién nong san thanh san pham
cd gia tri gia tang cao.

2. Sw bién d6i ciia nguyén liéu trong qua trinh say:

Déi v6i ndng san sdy, cac dic trung lién quan dén chat lugng sau day thuong
duoc quan tam:



Bang: Cac dic trung lién quan dén chat lwong ndng san say

Vi sinh vat Hoda hec Viat ly Dinh dudng
- Céc doc t6 do vi |- Cac phan ung |- Kha ndng tai hat |- Sy ton  thét
sinh vat gay ra tao mau | am vitamin
_ Céc vi sinh vat | (Maillard, _ Kha nang hoa|- Su bién tinh
caramel...) tan

gay bénh

- Céc vi sinh gay
hu hong thuc
pham (hu hong vé
cau trdc, ton that
dinh dudng, mui

- Cac phan ng
oxi hoa

- Sy thay doi céc
thanh phan tao
mui

- Sy thay d6i ciu
tric

- Su co lai cua
nguyén li¢u

- Do xép cua

protein, lam giam
kha nang ti€u hoa
- Sy ton that cac
thanh phan co
hoat tinh sinh hoc
(kha ning chéng

vi Xau...) - Sy thay doi nguyén licu oxi hoa).
thanh phan tao o
mau - Su thay doi cau

tric cua cac 16
XO0p trong nguyén
liéu.

- Su bién doi vé
thanh phan cua
moét chat khong
mong mudn (doc
tb...)

- Su tao thanh I6p
vo cang trén be
mat nguyén liéu

- Vi sinh vat trong qua trinh say: Ban chat cua qua trinh say la lam giam hoat
d6 nudc, tir 46 e ché su phat trién cua vi sinh vat. Qua trinh siy khéng tiéu diét vi
sinh vat nhu cac qua trinh tiét tring hay thanh trung. Do d6, vi sinh vat khdng hoan
toan bi tiéu diét nhu cac san pham vé tring. Tuy nhién, théng qua qué trinh sy,
dudi tac dung caa nhiét do ciling nhu viéc giam hoat do cia nudc, kha nang khang
nhiét cua vi sinh vat s& giam di dang ké. Va do vi sinh vat bi e ché, nén cac doc to
cling nhu cac hu hong do qué trinh sinh truong va phat trién caa vi sinh vat tao ra
cling duoc Gc ché. Tuy nhién, trong trudng hop véi nhitng loai néng san c6 mat do
vi sinh vat ban dau cao, quéa trinh hu hong do vi sinh vt cling nhu doc t6 cé thé
sinh ra trong giai doan dau cua qué trinh siy. Khi d6, cac qua trinh tién xir Iy can
duoc thuc hién dé khic phuc hién tuong nay.

- CAc phan ¢ng tao mau: Phan ung tao mau phd bién trong qué trinh sdy cac
loai ndng san la phan tmg Maillard. Pay 13 phan tng dic trung ddi véi viéc say cac
loai nguyén liéu c6 sy hién dién dong thoi cac axit amin tu do va duong khe. Phan
ng nay phu thudc vao nhiét do, dé han ché phan tng nay, c6 thé st dung céc
phuong phap say c6 nhiét do cua qué trinh sy thap.

- CAc phan ¢ng oxi hda: Trong qua trinh sdy, mot trong nhitng phan ang oxi
hda c6 anh hudng xau dén chat luong cua ndng san la phan tng oxi hda chét béo.
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Qua trinh oxi hoa chat béo dan dén viéc hinh thanh cac hop chat c6 kha ning tao
mui x4u (thuong goi la 6i dau). Pac biét, khi trong nguyén liéu cd cac enzyme
lipase, qua trinh oxi hoa nay dién ra cang manh. Bé khic phuc hién tuong nay, co
thé thuc hién qua trinh siy ¢ nhiét do thap hoic trong diéu kién cang it su hién dién
oXy cang tét.

- Su thay d6i vé tinh chat vat Iy cia nguyén liéu: Qua trinh siy thudng tao ra
nhitng bién d6i dang ké vé cau tric. Mot trong nhitng bién dbi quan trong nhat 1a
hién tugong co lai caa nguyén liéu (shrinkage). Nguyén nhan cua hién tuong nay la
do khi mat nudc, cac md ¢ xu hudng co lai, dan dén sy co lai cua ca nguyén liéu.
Cung voi hién tuong co lai, kha nang tai hut am (hoan nguyén) ciing 1a mot thudc
tinh quan trong. Kha nang tai hat am thuong ty 1é nghich véi sy co lai cua nguyén
licu. Su thay do6i cua hai thuoc tinh nay quyét dinh dén cac tinh chat vat ly con lai
nhu d6 x6p, cau tric 16 xop, do gion... Su thay do6i vé tinh chat vat ly phu thuoc
vao nhiét do, tc do bay hoi nude va thanh phan héa hoc caa nguyén liéu.

- Sy bién ddi cua cac thanh phan dinh dudng trong nguyén liéu: Trong cac
loai nguyén liéu gidu vitamin va cac hoat chat sinh hoc nhu trai cay, dudi tac dung
cua nhiét o, cac thanh phan nay dé bi ton that, tir d6, 1am giam gia tri dinh dudng
cua nguyén liéu. Vi du, khi say trai cdy, vitamin C bi ton that gan nhu hoan toan
trong diéu kién khong khi nong. Hay khi say dau tay bang khong khi nong ¢ diéu
kién 60°C, ham lugng polyphenol va kha niang chong oxi hda giam dén 80%. Dé
han ché ton that nay, can thuc hién qué trinh say & diéu kién nhiét do thap va it su
hién dién cua oxi.

3.  Vin dé niing lrong trong qua trinh siy:

Qué trinh sdy 1a mot trong nhitg qua trinh tiéu hao ning luong nhiéu nhat
trong linh vuc cdng nghé sau thu hoach va ché bién ndng san. C6 thé xem, tiét kiém
nang luong trong qué trinh say 1a mot trong nhitng giai phap cé thé gop phan tang
loi nhuan dang ké nhat. Theo tinh toan, trung binh ting hiéu qua sir dung ning
lugng 1% trong qué trinh say co thé tang 1én dén 10% loi nhuan trong qua trinh san
Xuat. Cung véi su can kiét cac ngudn tai nguyén hoa thach, nhirng yéu cau dit ra
cho viéc phat trién bén viing. Nang lwong trd thanh mot trong nhiing van dé dugc
quan tdm nhiéu nhat trong quéa trinh sy ndng san. Dé c6 mot danh gia day du vé
hiéu qua st dung ning luong, can c6 mot ké hoach khao sat tong thé vé qué trinh
say va cac hoat dong co sir dung nang luong lién quan dén qua trinh sy cha khong
thé chi don gian dya trén nang luong tach am.

Lién quan dén ton that niang luong trong qua trinh siy, cd thé cd cac ton that
sau: ton that trong dong khi thai, ton that trong nguyén liéu, tén that do rod tac nhan



say va ton that do sy qua mac yéu cau. Theo thong ké, cac giai phap sau ddy co
thé tiét kiém déng ké nguyén liéu:

- Kiém soét tt qua trinh siy dé tranh say qua mic: co thé tiét kiém 25 — 35%
nang luong.

- Hbi luu tac nhan sdy hoic st dung nhiét ndy cho muc dich hitu ich khéc: c6
thé tiét kiém 25% ning lugng.

- Kiém soat luu luong tac nhan siy phd hop: c6 thé tiét kiém 25% nang
luong.

- Thiét ké va van hanh 10 hoi phu hop: ¢6 thé tiét kiém 10% nang luong.

- Céch nhiét tot trong hé thong sdy: c6 thé tiét kiém 5% ning luong.

4. Cac van dé dit ra doi véi viéc ing dung k¥ thuit say hién nay trén thé gioi
va Viét Nam:

Trong diéu kién phat trién cua nganh ndng nghiép va ché bién ndng san hién
nay, nhitng yéu cau sau ddy dang duoc quan tdm dé c6 thé nang cao hiéu qua kinh
té cua viéc ung dung cac phuong phap siy trong cdng nghé sau thu hoach va ché
bién ndng san:

- Phét trién phuong phép siy mot s6 loai nguyén liéu dé tao san pham cé cac
tinh chat dic trung ma n6 khong thé duoc tao ra khi thuc hién theo cac theo phuong
phap sy truyén thong.

- Nang cao hiéu qua st dung nang lugng trong qué trinh sy.

- Cai thién chét lugng san pham va quan 1y chéat lugng san pham trong qua
trinh siy tot hon.

- Tim kiém céc giai phap dé thuc hién qua trinh sdy an toan hon: giam nguy
co chay nd, giam cac mdi nguy lién quan tac nhan sdy, van hanh an toan.

- Nang cao hiéu qua kinh té thong qua viéc giam chi phi thuc hién qua trinh
sdy.

- St dung ndng lugng tai tao.

- Tbi uu hoa téc d6 bdc hoi am dua trén dudng cong sdy, giam hién tuong
sdy qua mirc (overdrying).

- Gidm thiéu 6 nhi€ém moi truong, than thién véi moi truong.



5. Cac giai phap cai thién va ning cao hiéu qua qua trinh siy ndng san hién
nay trén thé giéi
a) Thuc hign cac quéa trinh tién xa 1y:

Trude khi dua nguyén liéu vao thuc hién qué trinh sdy, mot sé bién phap xu ly
hoa hoc hoic vat 1y duoc ap dung dé nang cao chat lwong san pham ciing nhu hiéu
qua ning luong qué trinh say. Vi du, khi sdy mot sé loai trai cdy, giai phap tach
nuéc dua trén chénh léch &p suat tham thau (osmotic dehydration) duoc &p dung.
Theo d6, trai ciy s& dugc ngdm trong mot dung dich c6 ap suat tham thau cao nhu
dich duong saccharose, dung dich CaCl, bido hoa dé tach so bd mot luong am dang
ké nham nang cao hiéu qua sir dung nang luong trong qua trinh say. Mot sé giai
phap dé hd trg qua trinh nay nhu tién xa Iy nguyén liéu bang séng microwave,
truong xung dién, séng siéu am, chan...ciing dugc quan tdm nghién cau va tng
dung.

Bén canh d6, cac giai phap tién xir 1y khac nhu gia nhiét truéc bang
microwave; phuong phap lanh déng nhanh; xt Iy nguyén liéu bang nuéc noéng, hoi
hodc SO,; xir ly bang dién trudong cé hiéu dién thé cao... cling duoc &p dung dé
nang cao toc do bdc hoi am trong qué trinh say.

b) Cai tién cac hé thong sdy:
Cac giai phap cai tién hé thong say co thé dugc tom tat trong bang sau:
Bang: Cac giai phap cai tién hé thong say
dang dwoc quan tam thwc hién hién nay
STT | Héthéng say Giai phap

1 | Shykhaytinh |- Thiét ké h¢ thong phan phoi khi dé dam bao dong
nhat vé nhiét do va do6 am cua tac nhan say

- Cai thién hiéu qua truyén nhiét
- Tach am tac nhan sy

2 | Say tang soi - Cai thign chat luong tao trang thai tang soi bang
cac phuong phap co hoc nhu khuay dao, tao cac dao
dong, tao cac xung dong...

- Cai thién hé thong phan phdi tac nhan sy
- Str dung cac giai phap truyén nhiét tryuc tiép

- Két hop voi cac giai phap nhu st dung bom nhiét,
hoi qua nhiét, tao chan khéng

3 | Say phun - Cai tién thiét ké budng siy dé cuc tiéu hoa hién
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twong dinh vao thanh buong say

- Cai tién co cAu phun suong dé dam bao su dong
deéu vé kich thudc hat

- Str dung co cau tao swong bang song siéu &m
- B sung khi dé tranh hién twong dinh thanh
- Str dung hoi qua nhiét

- Ung dung CFD dé tinh toan cai tién budng say
nham nang cao hiéu qua qua trinh say

Say thung quay | - Cai tién hé thdng nap tac nhan say
- Kiém soét chit ch& d6 am cudi cua nguyén liéu
- Cai tién thiét ké h¢ théng gia nhiét

Say tréng - Tang cuong hiéu qua truyén nhiét bang bic xa

- Cali thién hiéu qua sur dung nhiét

Say chan khong

- Sur dung nhiéu ché do gia nhiét (nhu microwave)
- Sur dung gia nhiét bang bic xa (hong ngoai)

Sy thing hoa

- Str dung tir truong va dién truong dé kiem soét kich
thudc tinh thé trong qua trinh lanh dong

- Giam chu trinh sy
- Kiém soat &p suat mot cach hiéu qua




II. XU HUONG NGHIEN CUU VA UNG DUNG CONG NGHE SAY
NONG THUY SAN TREN CO SO SO LIEU SANG CHE QUOC TE

Ngay 23/9/2009, Chinh phu di ban hanh Nghi quyét 48/NQ-CP vé co ché,
chinh sach giam ton that sau thu hoach d6i véi nong san, thay san. Nghi quyét da
néu ra nguyén nhan chinh cta nhiing ton that sau thu hoach 1a do san xuat ndng
nghiép chu yéu van 1a san xuat nho, do dé viéc to chuc wng dung cong nghé, co
gidi hda nham giam t6n that sau thu hoach con nhiéu kho khan, chua duoc quan
tam.

Nghi quyét dua ra muc tiéu cu thé cho nhém san pham ndng nghiép chu luc
nhu sau:

v' Déi véi lla gao: giam muc ton that tir 11 — 13% xuéng 5 — 6% vao nim
2020.

v' Dbi véi ngd: giam mic ton that tir 13 — 15% xudng con 8 — 9% vao nim
2020.

v’ Db6i véi ca phé: han ché t6i da mirc d6 nhidm doc t6 achrotoxin A, cai
thién gia ban ca phé nhan khoang 10%.

v Ddi voi thay san, rau qua: giam mutc do ton that (ca vé sé lugng va chat
lugng) tir 20% xudng dudi 10% vao nim 2020.

13 nhom giai phap da duoc dua ra, trong d6 c6 sy quan tim vé viéc dau tu cac
cong nghé tién tién trong thu hoach va bao quan san pham. Mot sé cong nghé say
m&i hién nay d3 thé hién duoc wu diém trong viée bao quan nong san sau thu hoach
nhu: béo tdn dugc cac vitamin, cac hop chét hitu co ¢6 ich cta san phém tuoi; mau
sic, kich thudc thuong pham dep hon.

Trong thot gian gan day, tai S¢ khoa hoc va cong nghé cling da nhan dugc cac
dé tai nghién cuu vé ting dung cong ngh¢ say cac san pham ndng-thuy san, cu thé
nhu sau:

v Nghién ctu ché tao hé thong sdy thing hoa thé hé moi dé siy cac san
pham cao cap, cap nhiét cho qua trinh sy dang bom nhiét, nang suit 35kg
nuéc ngung/24 gid_ TS. Nguyén Tan Diing  Dai hoc Su pham Ky thuat TP.
HCM, 2016

v Nghién ctu, thiét ké va ché tao hé thong may say chan khong com sau
riéng tu dong 500kg/mé_TS. Nguyén Trong Tai, ThS. L& Thanh Son Phong
Thi nghiém trong diém diéu khién sé va K§ thuat hé thong — Pai hoc Béch
khoa Tp.HCM, 2015.



v Nghién cau cdng nghé va thiét bi sdy nang cao chat lugng san pham ca
dia khé_TS. Vuong Thanh Tién, PGS.TS. Nguyén Vin Hung Truong Dai
hoc Néng Lam TP. H6 Chi Minh; 2014.

v Nghién ctu xay dung quy trinh cdng nghé va thiét ké thiét bi "sdy 2 giai
doan" cho lta thudng va laa thom phd bién ¢ Bong bang Séng Curu Long_TS.
Pham Vian Tan _ Phan Vién Co dién Nong nghiép & Céng nghé Sau thu
hoach; 2014.

v' Nghién ctu tinh toan thiét ké, ché tao md hinh siy tang soi xung khi dé

g dung say cac loai vat liéu roi co dac tinh két dinh_TS. Bui Trung Thanh

_Trung tdm Nghién ctu va Phat trién Cong nghé - May cbng nghiép

(R&DTECH), Truong Pai hoc Coéng nghiép Tp. H6 Chi Minh, 2013

v" Nghién ctiu cong nghé va thiét ké ché tao hé théng thiét bi siy bom nhiét

da nang cac san pham caa ong mat_TS. Vii Ké Hoach, Lé Anh Ptic _ Trudng

Cao Pang k¥ thuat Cao Thang; 2013.

v Nghién ciu cdng nghé va thiét bi sy mat ong theo phuwong phap co dic

chan khéng_PGS. Nguyén Hay _ Dai hoc Nong Lam Thanh phé H6 Chi Minh,

2010.

Trén thé gioi, van dé nghién cau va ang dung cac cong nghé méi, hoan thién
cac thiét bi sy san pham néng-thuy san ciing rat duoc quan tdm, c¢6 hon 11.000
sang ché nop don dang ky bao ho vé van dé nay. Trong dé:

v' Sang ché vé ung dung céng nghé say san pham thiy san chiém 15%

v’ Séng ché vé ung dung cdng nghé sdy san pham ndng san chiém 85%

Ung dung
cong nghé
sdy san pham
thuy
san, 15%

Ung dung ':
cong nghé |
sdy san pham
ndng
san, 85%
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1. Tinh hinh ndp don ding ky siang ché vé nghién ciru va ing dung cic cong
nghé siy san pham nong thily sin theo thoi gian:

Tir thé ky 19 di co sang ché ndp don diang ky vé cac phuong phap siy dé ting
thoi gian bao quan cho san pham néng-thuy san. Trong giai doan ndy, chu yéu Ia
cac phuong phap sy thu cong.

Theo thoi gian, véi su phat trién cua khoa hoc cdng nghé, cong nghé siy ngay
cang duoc quan tam va cai tién dé tao ra cac san pham véi chat lugng tét nhat, dam
bao giit dwoc mau sic va huong vi dic trung cua ting loai san pham. Luong sang
ché nop don ding ky bao ho vé van dé nay tang dan theo thai gian:

Tinh hinh nop don dang ky sang ché vé ung dung cong
nghé sz‘iy san phftm nong-thiy sin theo thoi gian

4862
5000 -
4500 -
4000 -
3500 -
3000 -
2500 - 2079

2000 - 1591 1575
1500 -
1000 - 5
500 -

Trwée thip Thap nién  Thiap nién  Thép nién Giai doan Giai doan
nién 70 70 80 90 2000-2009  2010-2015

Theo db thi biéu dién ¢ trén, c6 thé thay:
- Trudc thap nién 70: ¢6 400 sang ché.
- Thap nién 70: cd 578 sang ché; gap 1,4 1an so véi giai doan trudc do.

- Thap nién 80-90: luong sang ché twong duong nhau, khoang hon 1.500
séng ché; gap khoang 2,7 1an so vai thap nién 70.

- Giai doan 2000-2009: c6 2079 sang ché, gap khoang 1,4 lan lugng sang
ché giai doan trudc do.

- Giai doan 2010-2015: c6 4862 sang ché, gap hon 2 1an so voi lugng sang
ché trong giai doan 2000-2009.
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Nhan xét: Nhin chung luong sang ché cé xu hudng tang dan theo thoi gian, co
2 giai doan luong sang ché tang manh, gap hon 2 1an so véi giai doan truéc: giai
doan nhiing nam 80 va giai doan 2010-2015.

2. Tinh hinh ndp don diing ky siang ché vé nghién ciru va ing dung cic cong
nghé siy san pham ndng thiy san & cac qudc gia:

Sang ché vé ung dung cng nghé siy nong san dugc ndp don ding ky bao ho &
khoang 51 québc gia. Sang ché vé tng dung cong nghé say thay san dugc ndp don
dang ky bao ho & khoang 26 québc gia.

Trong d6, Trung Qudc, Nhat, My, Han Qudc, Nga, Anh dang 13 cac qubc gia
nhan nhiéu don dang ky bao ho sang ché & hai linh vuc nay:

- O hudng nghién ctru mg dung cong nghé sdy noéng san: sang ché tap trung
cht yéu & Trung Qudc, luong sang ché ndp don bao ho tai day bang 1,7 1an luong
sang ché ndp don bao ho & Nhat Ban (quéc gia ¢ vi tri thtr hai).

- O huéng nghién ctru tng dung cong nghé say thuy san: luong sang ché nop
don bao ho ¢ Nhat Ban va Trung Quéc ngang nhau, khong c6 su cach biét nhiéu.

5 quoc gia nhan nhiéu don bao hd sang ché vé nghién
ciru va irng dung cong nghé say nong san
3907
4000 -
3500 -
3000 - 2211
2500 -
2000 -
1500 -
592
1000 - 526 335
500 -
0 T T T T 1
Trung Nhat My Han Quéc  Nga
Quoc
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5 qudc gia nhin nhiéu don bao hd sang ché vé nghién ctru va
ung dung cong ngh¢ say thiy sin
600 -
400 A 205
200 - 27 18
. Ay Ay
Nhat  Trung Quoc Han Québc Anh My

Tuy nhién, xét vé s luong cac qudc gia thuoc cac chau luc nhan don bao ho
sang ché vé cong nghé say ndng thay san, ta nhan thay: Chau Au c6 nhiéu qudc gia
nhat, tiép theo 12 Chau A, Chau My....

- Chau Au: 30/51 qudc gia nhan don bao ho cong nghé siy nong san va 13/26
qudc gia nhan don bao ho cong nghé siy thay san

- Chau A: 13/51 qubc gia nhian don bao ho cong nghé siy noéng san va 8/26
qudc gia nhan don bao ho cong nghé siy thuy san

- Chau My¥: 6/51 qudc gia nhan don bao hod cong nghé sy néng san va 4/26
qudc gia nhan don bao ho cong nghé siy thuy san

30

30 1 ® Ung dung cong nghé siy
trong nong san

25 1 ® Ung dung cong nghé sdy
trong thuy san

20 -

15 - 13 13

10 - 8

6
4
5 -
1 9 11
0 T T T T 1
ChauAu Chau A Chiau My Chau Phi Chau Uc

13-




3. Tinh hinh ndp don ding ky sang ché vé nghién ciru va wng dung cac cong
nghé siy san pham nong thiiy sin theo chi sé phan loai sang ché qudc té IPC:
Véi hon 11.000 séang ché ndp don dang ky bao hd vé nghién ciru va tmg dung
cac cong nghé sdy nong thuy san, khi tién hanh thdng ké chi sd phan loai sang ché
qudc t& IPC, nhan thiy sang ché tip trung nhiéu vao cac huéng nghién ciru sau:
Nhém 1: Huéng nghién ctiru vé cac phuong phap sy nong thuy san. Trong
nhom nay, sang ché tap trung vao cac hudng nghién ciru cy thé nhu:
v' Huéng nghién ctru vé phuong phap siy néng thiy san bang nhiét chiém
4,7% tong luong sang ché
v' Huéng nghién ctru vé phuong phép sy noéng thay san khong dung nhiét
chiém 0,9% tong luong sang ché
v' Huéng nghién ciru vé phuong phap siy nong thiy san két hop nhiéu
phuong phap chiém 0,3% tong lugng sang ché
v' Hudng nghién ctru vé phuong phap xu 1y so bo dé giam nhe qua trinh siy
ndng thuy san chiém 0,2% tong luong sang ché

Huréng nghién ciru vé phwong phép siy nong -
thiy san theo chi so IPC

4,7%

0
0,3% 0’2% 0,9 /0
- -
Siy két hop Xirly so b dé  Sdy khong Siy bing
nhiéu phwong giam nhe qua  dung nhiét nhiét
phap trinh say

Nhom 2: Huéng nghién ciru vé thiét bi sdy nong thuy san. Trong nhém nay,
sang ché tap trung vao cac hudng nghién ctru cy thé nhu:

v" Huéng nghién ciru vé cac thiét bi hd tro trong thiét bi sdy nong thily san

nhu: thiét bi khu?iy, cao, buéng chtra, may can, ... chiém 11% téng luong sang

ché.

v' Hudng nghién ctru vé thiét bi diéu khién luu luong, thong sé khong khi

sdy ndng thily san chiém 6% tong luong sang ché.

v" Huéng nghién ciru vé bd phan dun nong trong thiét bi say nong thily san

chiém 3.,2% tong luong sang ché.
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Huréng nghién ciru vé thiét bi sy ndng thity sin
theo chi so IPC

11,1%

6,0%

3,2%

Thiét bi diéu Thiét bi dun Thiét bi hd tro
khién lvu nong
lwong, thong so
khong khi siy

Nhom 3: Huéng nghién ctru vé co cau, nguyén 1y hoat dong cua thiét bi siy
ndng thiy san. Trong nhém ndy, sang ché tip trung vao cac hudng nghién ciru cu
thé nhur:

v' Huéng nghién ciru vé thiét bi sdy ndng thuy san c6 co ciu dich chuyén

tinh tién chiém 17,3% tong luong sang ché

v' Huéng nghién ciru vé thiét bi siy nong thily san ¢ trang thai tinh hoic dao

trén timg phan chiém 4,1% téng luong sang ché

v' Huéng nghién ctru vé thiét bi siy nong thuy san duoc dao tron khéng bang

cach tinh tién chiém 1,5% tong luong sang ché

v' Huéng nghién ctru vé thiét bj sdy nong thuy san co co ciu dich chuyén

lién tiép chiém 1% tong luong sang ché

v
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Huréng nghién ciru co' cau, nguyén ly hoat dong thiét bi say
nong thuy san theo chi so IPC

17,3%

4,1%
1,5% 1,0%

Thiét bisdy Thiét bisdy Thiét bisdy Thiét bisdy Thiét bi sdy
6 trang thai  dwgc dao duwgc dich  dwogcdich  hoat dong
tinh hoic  tron khong chuyénlién chuyén tinh  dya trén
dao trgn bang cach tiép tién nguyén ly

tirng phan tinh tién khac

0,3%
Ay

4. Sang ché vé nghién ciru va @ng dung cong nghé siy san pham nong thiy
san da nop don bao ho tai Viét Nam

Theo Cuc So hitu tri tué¢ Viét Nam, mot s6 sang ché vé nghién ctu va ang
dung cdng nghé say san pham néng thity san da nop don bao ho tai Viét Nam, dién
hinh nhu:

% Hé thong sdy kho hat luong thyc
S6 don: 1-2005-01119
Ngay nop don: 08/08/2005

Nguoi ndp don: Peng - Ta Yang _No. 30-1, Tung-Chih Lane, Hsi - Tun Dist.,
Taichung City, Taiwan

% Phuong phap ché bién com alfa siy khd bang quy trinh say chan khdng
S6 don: 1-2005-00230
Ngay nop don: 24/02/2005

Nguoi nop don: Bulro Corp _ 746 Pukchon-Dong, Haman-Myeon, Haman-
Gun, Gyeongsangnamdo 687-820, Republic of Korea

% Phuong phép say lanh chudi tuoi va san pham chudi say
Sé don: 1-2012-00073
Ngay nép don: 10/01/2012

-16-




Nguoi ndp don: Pham Manh Binh (VN) _Sé 9, ngach 79/17 phd Triéu Khc,
phuong Thanh Xuan Nam, quan Thanh Xuan, thanh phé Ha Noi

% Thiét bi siy thang hoa
S6 don: 1-2014-04029
Ngay nop don: 03/12/2014

Nguoi ndp don :Trudng dai hoc Bach Khoa _Pai hoc quéc gia thanh phé H6
Chi Minh_268 Ly Thuong Kiét, phuong 14, quan 10, thanh phé H6 Chi Minh

< Thap siy ngd hat
S6 don: 1-2014-03808
Ngay nop don: 17/11/2014

Nguoi nop don : Cobng ty TNHH Coéng nghé va thiét bi Toan Cau
km 26+300 thon Khé Than, xa Phti Nghia, huyén Chuong My, thanh phé Ha Noi

< Heé théng siy mat ong
S6 don: 2-2010-00266
Ngay nop don: 09/12/2010

Nguoi nép don: Trudng dai hoc Néng LAm Tp.HCM_Khu phé 6, phuong
Linh Trung, quan Thu Bac thanh phd HS6 Chi Minh

< May siy hut chan khong da ning
S6 don: 2-2013-00282
Ngay nop don: 18/11/2013

Nguoi nop don: Duong Chi Cuong (VN) 47 Nguyén Vin Trdi, khom I, thi
tran Tiéu Can, huyén Tiéu Can, tinh Tra Vinh

-17-



I1l. PHUONG PHAP SAY NHIET PQ THAP CO HO TRQ BOM NHIET

1. Gioi thiéu vé phwong phap siy nhiét do thap cé hd trg' bom nhiét va ning
lwgng mat troi:

Phuong phép sdy c¢6 hd tro bom nhiét 1a phuwong phap sy ma qué trinh say
duoc tich hop véi chu trinh lanh ma trong d6, am c6 trong tac nhan siy dugc ngung
tu tai hé thdng bdc hoi cia chu trinh lanh. Khi 4am duoc tach ra, &p suat hoi nudc
riéng phan cua qua trinh sdy c6 thé giam sau, tir do, ting cuong toc do bay hoi am,
tham chi ¢ diéu kién nhiét do thap. Do d6, phuong phap sdy nay cé thé dugc tng
dung dé thuc hién qua trinh sdy cac nguyén liéu c6 cac thanh phan nhay cam Vi
nhiét do. Bong thoi, dé tan dung nang luong thai ra tir chu trinh lanh, tac nhan sy
(sau khi dugc ha nhiét tach am ¢ bo phan bdc hoi) sé duoc dua di gia nhiét trg lai
tai hé théng ngung tu cta chu trinh lanh. Nhu vay, hé thong bom nhiét s& tan dung
ca am nhiét va entapi ciia phan am hoa hoi trong hé théng say bang cach st dung
nang lugng nay dé gia nhiét tré lai tac nhan say cha khdng thai bo ra méi truong
nhu cac phuong phap sdy truyén théng.

Phuong phap say ¢6 hd tro bom nhiét c6 wu diém 1a cé thé thuc hién qua trinh
say trong khoang nhiét do va do 4m cua tac nhan say rong, c6 thé thuc hién qua
trinh sdy & nhiét do thap hon cac phuong phap say truyén thong (cé thé thap dén
10°C) va c6 hiéu qua str dung ning lugng cao. Bong thoi, hé thong say co hd tro
bom nhiét 1a mot hé théng kin, nén kha nang gitt mui tot, gitp han ché tén cac
thanh phan tao mii cia nguyén liéu, diéu rat kho thuc hién trong cac phuong phap
say truyén théng khac. Diéu ndy gop phan lam nang cao chat luong cua san pham
sau khi sdy. Vi vy, phuong phap sdy c¢6 hd tro bom nhiét dang rat dugc quan tam
dau tu thiét ké va ché tao cho cac cong ty ché bién nong san va &p dung cho rat
nhiéu san pham nhu: trai cdy, rau ct, hai san (muc, ¢4, cac loai so....), gia vi (hanh,
ngo...), hat sen... O Viét Nam, phuong phap sdy nay budc dau ap dung cho viéc
say cac san pham muc siy va duoc liéu.

Tuy nhién, phuong phap sdy c6 hd trg ciia bom nhiét cling ton tai mot so
nhugce diém 1a chi phi ddu tu cao, qua trinh van hanh va bao tri phic tap va hién
van con sir dung mot sé chat tai lanh khong than thién véi moéi truong nhu R22.

Do gidi han cua nhiét do tdc nhan lanh tai b phan ngung tu cua hé théng bom
nhiét (theo chu trinh Carnot), nén trong nhiéu truong hop, khdng thé gia nhiét tac
nhan say bang 1én cao hon nhiét d6 giéi han nay. Do d6, hé théng gia nhiét hd tro
can duoc lap dat thém. Mot trong nhitng giai phap hiéu qua 1a sir dung nang luong
mat troi dé gia nhiét thém cho tac nhan say.
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2.

Hé thong may siy lanh sir dung bom nhiét va s hd tro ning lwong mit

troi dwogc thiét ké va ché tao tai trwong Pai hoc Bach Khoa — Pai hoc Qudc
Gia TP.HCM:

Hé thong may sdy lanh sir dung bom nhiét véi su hd tro cua ning luong mit

troi sau khi duoc tinh toan, thiét ké va ché tao c6 ciu hinh nhu sau:

Bang: Danh muc céc thiét bj cia hé théng say lanh

STT Thiét bi Pic tinh ky thuat | Ponvi | S6 lwong
1 May nén 4,5 kW 1
2 Gian bay hoi 66536 BTU/h 1
3 Gian ngung tu chinh 90421 BTU/h 1
4 Gian ngung ty phu 2 HP 1
5 Thiét bi gia nhiét khéng khi 66391 BTU/h 1
6 | Thiét bi gia nhiét phuy 12000 BTU/h 1
7 Thiét bi 1am lanh khéng khi 66536 BTU/hr 1
9 Quat 150 W 2
10 Séé;n thu nang luong mat 600 Lingay 1
11 | Tank chira nuéc 100 L 2
12 | Tank chira nuéc ndng 300 L 1
13 | Budng sy 1742x1240x1760 mm 1
14 | Bom 0,4 HP 2
15 | Bom nudc nong 300 W 1

Bang: Dién tich bé mit trao do6i nhiét
STT Thongso Gia tri Pon vi do
D‘ién tich bé mat trao do6i nhiét 115 m2
dan lanh ‘ 7
g)gnenn g;c; bé mat trao d61 nhiét 11 44 m2
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Théng s6 diic trung hé thong bom nhiét

STT Thong so Gia tri Pon vi do
Cong suat nhiét dan ndng Qk 12,44 kKW
Cong suat nhigt dan lanh Q_ 12,55 KW
Luu luong méi chat qua dan lanh
3 g e e e 0,01 kgs
0
Luu luong méi chat qua dan
4 ong q
néng G, 0,012 kg/s
5 | Cong suatnhiét Q 16,05 kw
6 Cong tiéu thu may nén L 3,48 kKW
2 of SR 3
7 Thé tich hut cia may nén Vh 0,004 m /s
8 Hé sd nhiét cia bom nhiét 0] 7,17 }
H¢ thong bom nhiét
STT Thong so Gia tri Pon vi do
1 Dién tich bé mat trao do6i nhiét 16 2
dan ngung Q ’ m
2 Dién tich bé mat trao do6i nhiét 9 2
dan bay hoi m
3 May nén
31 | Thé tich hit Iy thuyét 0,006 m /s
3.2 Céng sudt dong co 10,1 kW
Thiét bi phu
STT Thong so Gia tri Pon vi do
1 Cong suat quat (2 cai) 0,8 kW
2 Bom
21 | Bom cho dan ngung tu
: - 3
- Nang suat bom 0,11.10 ’ m /s
- Cot ap bom 214 mHZO
292 | Bom cho dan bay hoi
: - 3
- Nang suat bom 0,25.10 ’ m /s
- Cot ap bom 0,33 mHZO
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3 }?uong kinh 6ng hut tai binh tach 99 mm
long
4 Hé thong trao doi nang lwong
mat troi
41 | Kich thuéc ong 58x1800 Mm
4.2 | Binh chita nuoc 200 Lit
4.3 | Nhiét d@é trung binh bon niréc 90 OC

Nguyén ly hoat dong cua hé théng: Tac nhan sy 1a khong khi dugc tuan hoan
kin trong hé théng siy, khong khi sau khi duoc quat (1) hit vao sé di qua thiét bi
lam lanh tach am (2). Sau khi duoc tach bot am, khong khi tiép tuc dugc thoi qua
thiét bi gia nhiét chinh (3) va phu (4). O giai doan nay, khéng khi s& duoc gia nhiét,
lam giam phan &p suit hoi nudc va tré thanh tac nhan siy. Tac nhan say tiép tuc
duoc luu thong qua budng sy, nhan hoi nude bay hoi tir nguyén liéu siy va duoc
quat hit (1) hat vao vong tuan hoan méi. Ngudn nuéc néng va lanh cua hé thong
duoc cung cap boi hé thong may nén va céc thiét bi phu tro.

T?
6
~
1 2 3 ] 4
/f_ — [ —
KM 3 11
AE AL
8 10 12
5 11

I [ el

waTUBISAY

Hinh: So' d6 nguyén 1y ciia hé thong sy lanh sir dung bom nhigt
véi s ho tro cia nang lwgng mat tro.
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(1 — quat; 2 — thiét bj 1am lgnh; 3 — thiét bi gia nhiét; 4 — thiét bi gia nhiét phu;
5- buéng Sd'y; 6 — thiét bj thu nang lwong mat troi; 7 — tank chuiza nwoc lgnh; 8 —
bom nuoc lanh; 9 — tank chiza nwéc nong 1 ; 10 — bom nuwoc nong 1; 11 — tank
chita nwréc néng 2; 12 — bom nuéc ndng 2)

3. Keét qua say khao nghiém mot so loai nong san

3.1. Sdy muc:

Hinh: Sy bién ddi Am ciia muc trong qua trinh siy & diéu kién 35°C

80
70 L

= o
o o o o
.
¢
®

A

Do am muc (%)

0 60 120 180 240 300 360 420 480
Thoi gian say (phit)

Bang: Cac dac trung cua qua trinh sz'ly muec & diéu kién 35°C

. Dac trung qua trinh say m

13.22
n Hiéu suat tai st dung nhiét tir bom nhiét (%) 95
n Néng luong tiéu thu cho 1 kg dm boc hoi (kWh) 4,54
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3.2. Sdy ddiu tdy:

aA A a~ . A .
Do am nguyén liéu (%)

Hinh: Sy bién déi am ciia qua diu tay
trong qua trinh siy & diéu kién 30°C

100
90 ¢
20 -Q‘.

70 b
60 T,

50 .33“31
. .'D‘!!Q!!’Q

30

20
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Thoi gian say (gio)

Bang: Cac dic trung clia qua trinh siy qua diu tiy ¢ diéu kién 30°C

. D3¢ treng qua trinh say

6.14
11.22
n Hiéu sut tai st dung nhiét tir bom nhiét (%) 96
n Nang lwong tiéu thu cho 1 kg 4m bdc hoi (kWh) 3.84
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3.3. Sdy cii dén do:

Hinh: Sy bién d6i am ciia ci dén d6
trong qua trinh siy ¢ diéu kién 30°C
12
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10 _

..

S 8 :
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2 .
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0 i LT &
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Theri gian (phat)

Bang: Cac diic trung cia qua trinh siy ci dén dé & diéu kién 30°C

lm
O s o 72
n Tong cong suat (kW) 13.1
u Hiéu suat tai str dung nhiét tlr bom nhiét (%) 95
n Néng lwongtiéu thy cho kg am boc hoi (kWh) 351

Nhu vay, két qua thu dugc cho thdy, phuong phap say nhiét do thap c6 hd trg
bom nhiét va nang luong mat troi c6 hi¢u qua st dung nang luong (hé s6 COP) cao
hon rat nhiéu so véi viéc say bang khong khi nong théng thuodng. Dong thoi, san
pham thu duoc cd tinh chit cam quan tt hon, chat lwong san pham tbt hon.
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4. Mot sé san pham nong san dwoc sy bang ky thuat say lanh dung bom
nhiét két hop dung niing lhrong mit troi ciia Cong ty TNHH Bic Nam

s Mit say:

Mit sdy & nhiét 46 40°C, thoi gian say 1a 11h, d6 4m sau sy 1a 18%

7/

Muyc say, tom say:

MUC SAY TOM SAY
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+ Hanh la say:

Hanh 14 say 4h, nhiét do say 35°C

Hanh la twoi

Hanh la say

-26-



IV. PHUONG PHAP SAY BANG HOI QUA NHIET
1. Gioi thiéu phwong phap sy bang hoi qua nhiét:

Say bang hoi qua nhiét 1a phuong phap siy ma tac nhan siy duoc st dung 1a
hoi qua nhiét thay vi khong khi kho. Dy 1a phuong phéap sdy hién dang dugc quan
tam rat nhiéu, dic biét, trong trudng hop tac nhan siy sau khi ra khoi budng sy co
thé dugc tan dung dé khai thac ngudn ning luong thai ra ndy. Pong thoi, trong tac
nhan sy, do khong ¢ su hién dién ctia oxy, nén di qua trinh duoc tién hanh ¢ diéu
kién nhiét d6 cao, van han ché duoc hién tuong oxy hoa dién ra, do d6, chat luong
ctia san pham sau khi sy tot hon so v6i trudng hop say bang khong khi néng. Bén
canh do, dudi tac dung ctia nhiét do cao, cac vi sinh vat (dac biét la vi sinh vat gay
bénh) bi tiéu diét, cac enzyme s& bi vo hoat; ddy 1a wu diém ma cac phuong phap
sdy khac khong c6. Duéi tic dung cta hoi qua nhiét, cic thanh phan mui xau ciing
s& bi 161 cudn theo tac nhan say thai ra ngoai va c6 thé ngung tu & dong thai cia tac
nhan sdy, tranh thai ra moi truong, vira gop phan cai thién chat lugng mui cua san
pham sdy. Bén canh d¢, trong diéu kién hoi qua nhiét, tbc do sdy dién ra nhanh
hon. Véi nhimg wu diém vuot troi nhu trén, hién nay, phuong phap siy nay duoc
ap dung dé séy cac san phém nhu trai cay, cac loai hat ngli cdc, hai san, g6, duoc
lidu...

Tuy nhién, phuong phap sdy nay van con mot s6 nhuoc diém, cu thé la:

- Hé thdng thiét bi phic tap, dan dén viéc lap dat, van hanh va bao tri phic
tap.

- Vén dau tu ban dau I6n hon son véi cac phuong phap say truyén thong.

- Do trong giai doan dau, am trong nguyén liéu con cao, dan dén nhiét cua tac
nhan sy giam, gay ra hién tuong ngung tu trong giai doan nay.

- Mot sb loai nguyén liéu trong diéu kién nhiét do cao sé bi tan chay, nén
khong thé tng dung phuong phap say nay.

2. Nguyén Iy sy bang hoi qua nhiét:

Nguyén 1y cta hé thong sdy bang hoi qua nhiét dang duoc trién khai thiét ké
duogc trinh bay nhu hinh dudi:
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Hinh: So @6 nguyén ly hé thong say bang hoi qua nhiét

#Mesh

{iTemperature Controller

H :
#@Flow Controller -@)Flnw Meter

B(3Super Heater 1 (1.5kW) 1o 200 _\] 10
ion

i EHL , ' Test Sect \

Shiced Potato
(22X 11 %3)

Thermocouple

Fr&{:s:h Air
ilData Logger

Exhaust Steam

Exhaust Air
=

T Blower

{@Personal Computer (DBuiler (GkW) (ZBlower * Thermocouple

& NGUYEN LY SAY BANG HOI QUA NHIET

Ho'i bdo hoa téi sty dung
100 °C, 1 bar, H = 2.690 kl/kg

HO'i bdo hoa Hoi thai

100°C, 1 bar, H =2.690 kJ/kg

bao hoa

Ho'iqua nhiét
110°C, 1 bar, H = 2.720 ki/kg
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< Uu diém:

- Téac nhan say ra khoi budng say 14 hoi, ¢ thé tai st dung ngudn nang luong
nay vao muc dich khac

- Do trong tac nhan say bj thiéu oxy, nén han ché duoc hién tuong oxi hoa,
giir dugc tinh chat caa san pham say.

- Tac do siy nhanh hon sy bang khong khi néng

- San pham siy thuong co6 d6 xdp cao hon so véi khi sy bang khdng khi
nong, do do, khi hoan nguyén san pham tt hon.

- CO thé thuc hién dong thai qué trinh xa 1y nhiét (chan, tiét tring, v hoat
enzyme...)

< Nhuwoc diém:

- He thdng c6 cau tao, lap dat, van hanh phuc tap

- Poi hoi phai c6 phuong an tai s dung ning lugng dé nang cao hiéu qua sir
dung nang luong.

- CO mot sb loai vat liéu bi bién tinh & nhiét 6 cao (protein).

- Nhitng loai nguyén li¢u tan chay ¢ nhiét do cao

3. K&ét qua ing dung hoi qua nhiét dé say mdt so loai nong san di thuc hién
3.1. Sdy bo

Bo 14 mét loai nguyén liéu rat kho say. Hién nay, khi say bo bang khong khi
néng, dudi tdc dung caa nhiét do va su hién dién cua oxi, polyphenol trong bo bi
oxi héa l1am thit qua bo bi hoa den. Bé khic phuc hién twong ndy, qua bo s& dugc
say bang phuong phap sy thing hoa. Tuy nhién, phuong phap siy thing hoa lai c6
tiéu hao ning luong cao va chi phi dau tu thiét bi rat tén kém ma ning suat say lai
thap. Khi ung dung két qua say bang hoi qua nhiét, két qua thu duoc cho thay, thoi
gian say ngan hon rat nhiéu, déng thoi, qua bo it bi ton hao chat oxi hda va van gii
duoc mau xanh dic trung cia thit qua bo. Pay 1a mot giai phap rat tiém nang dé
ing dung trong qua trinh siy thit qua bo dé ép dau hoic lam bot bo nguyén béo
dung trong thuc pham va my pham.
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Bang: Cac diic trung cia qua trinh say thit qua bo

sw|  sampham | ciw
Thoi gian sy dé dat 3m <5%

n Bo sdy thang hoa 24 h

n Bo say hoi qua nhiét (150°C) 8 h

n Bo sdy thang hoa 72%

n Bo sdy hoi qua nhiét (150°C) 11%

Tiéu hao nang lwvong/kg Am bay hoi _
n Bo sdy thang hoa

n Bo sdy hoi qua nhiét (150°C) 1.350 kJ

3.2. Sdy cim:

Cam sau khi xay xat thuong co6 do am khoang 10 -13%. Vi d6 am nay, cam
rat d& bj 6i hoa do enzyme lipase bén trong cam van con hoat dong va gay ra hién
tugng thay phan va oxi hoa chat béo, tao mui xau, ting chi s6 acid va chi sb
peroxide, lam giam chat luong cua cam. Néu thuc hién qué trinh siy bang khong
khi néng, véi diéu kién nhiét d6 cao c6 thé 1am ton that cac vitamin va cac hoat
chét co trong cam. Dé khac phuc hién tuong ndy, viéc siy bang hoi qué nhiét 1a mot
giai phap thich hop. Két qua nghién ciu cho thay, so véi siy dbi luu, qua trinh siy
bang hoi qua nhiét c6 thoi gian siy ngan hon réat nhiéu, ddng thoi, vo hoat dén 90%
hoat tinh ctia enzyme lipase, trong khi d6, siy dbi luu chi v hoat 12%. Tiéu hao
nang lugng tinh theo lugng am bay hoi thi phuong phép sy bang hoi qua nhiét chi
tiéu hao khoang 60% ning luong so véi phuong phap siy dbi luu. Diéu ndy ching
t6 phuong phap sy bang hoi qua nhiét 13 mot giai phap ph hop dé say cam.

Bang: Cac diic trung cia qua trinh sy cdm gao
ste|  sanpham | ciawmi
Thei gian sdy d& dat dm <5%
Cam say doi lwu 50°C 12 h

n Cam say hoi qud nhiét (150°C) 7h

n Cam say dai lwu 50°C 12%

n Cam say hoi qué nhiét (150°C) 89%

Tiéu hao ning luomg/kgambayhoi |
Cam sdy dai lwu 50°C 3.170 kJ

n Cam say hoi qua nhiét (150°C) 1.810 kJ
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4. Cac hwéng nghién ciru va chuyén giao cong nghé vé siy trong ché bién
ndng sian va thily san tai trwong Pai hoc Bich Khoa — Pai hoc Qudc Gia
TP.HCM:

Hién nay, tai Khoa K¥ thuat Hoa hoc, truong Pai hoc Bach Khoa — Dai hoc
Quéc Gia TP. HCM, céc ndi dung nghién cau va chuyén giao céng nghé siy nong
thay san duogc thuc hién bao gom:

- Nghién ctu tng dung phuong phap sdy bang hoi qué nhiét cho cac san
pham rau cu, trai cay, hai san, cdm gao, cam lGa mi, gach tom. ..

- Nghién ctu ¢ting dung phuong phap say nhiét do thap c6 hd trg bom nhiét dé
say cac san pham: rau cu, trai cdy, rau mii, hai san, bot ngii coc, duoc liéu...

- Chuyén giao cdng nghé san xuat cac san pham nong san va thuy san say.

- Thiét ké, ché tao cac hé thong siy theo cac phuong phap sdy khac nhau:
tinh, ddi luu,

- Tu van céc giai phap k¥ thuat lién quan dén say nong va thuy san: nang cao
chat luong san pham, sir dung hiéu qua nang lwong, Xu ly cac van dé phat sinh. ..
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TAI LIEU THAM KHAO

1. CSDL vé sang ché Thomson Innovation.

2. Tai li€u tir chuong trinh b4do cédo Phan tich xu hudéng cong nghé “Xu huwong
img dung cong nghé sdy tién tién trong bdo qudn va ché bién néng thiy sin”;
11/2016.

3. Nghi quyét 48/NQ-CP vé co ché, chinh sach giam ton that sau thu hoach d6i
v6i nong san, thiy san do Chinh phu ban hanh

4. Cac d& tai nghién ctru vé cong nghé siy ndng san ctua S¢ Khoa hoc va Cong
nghé TP. HCM
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