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(57) Sang ché dé cap dén hé thong luu trir rau qua va do tuoi néi chung trong phong lanh,
khong khi trong phong duoc diéu chinh sao cho cac san pham c6 thé giit duge do twoi
trong mot thoi gian dai. Cac yéu td duoc diéu chinh bao gdm nhiét do, oxy, cacbon dioxit,
d6 am va khi etylen. Cac may cam bién duoc van hanh ty dong, do vay né c6 thé dé dang
do dac va diéu chinh khong khi trong phong mét cach phu hop. Hé thong tu dong hod duogc
ap dung cho may tao d6 am, may 1am lanh va may tao ozon.
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Linh vyc k§ thuit dwge dé cap

Sang ché niy dé cap dén hé théng hru trit cic san phdm trdng trot trong phong lanh va
mbi trudng trong d6 c6 thé huu trir cic loai rau qué twoi trong mot thdi gian dai. Khong khi
trong phong lanh gém nhiét do, oxi, cacbon dioxit, @ 4m va khi etylen. Céc yéu t6 nhiét do,
oxi, cacbon dioxit, @ 4m va khi etylen trong phong dugc didu chinh tu dong.

Tinh trang ky thuit cia sang ché

San phdm 1am vuon & In-d6-né-xi-a v6 ciing phong phi. Tuy nhién, c6 nhidu loai trai
cdy, rau qua nhu he va 6t do khong dugc bao quan diing cach din dén bién dong gia bit hop
ly. He va 6t 1a cac loai rau gia vi dugc ngudi dan In-d6-né-xi-a st dung trong nu an hang
ngdy. Trong giai doan 2000-2013, san lugng trong he va 6t ngiy cang ting.

Tuy nhién, san lugng he va 6t ban ra thi trudng vugt qua nhu cau tiéu ding, do vay da
dan dén sy thira thai rit 16n. That khong may, sé san lwong thira 4y khong duogc xur Iy diung
céch bi hu héng, ling phi. Do viy, ching ta cin c6 mét co ché luu trit thich hop dé giam hu
hdng, hao hut, gilt duoc chét lugng rau qua, sir dung trong giai doan thiéu hut. He va 6t ¢6 gia
ca bién dong rit cao va san lwgng thira mdi nim 12 twong déi 16n.

Sau khi thu hoach, san phém lam vudn nhu tréi cdy va rau ci thudng c6 tudi tho ngén,
rat d& bi hu héng, hao hut. Diéu niy khién gia ca thi treong bién dong manh, gay bét loi cho
nguodi ndéng dan.

Ban chit ky thuét ciia sang ché

Dé d6i pho véi tinh trang ndy, cin mot phuong phap c6 thé 1am chim qu4 trinh hu
hong cua rau quéa ndi chung, he va 6t néi riéng, d6 14 bang cach bao quan ching trong phong
Iuu trit diéu hoa khong khi. Day 14 cach hiu qua nhét d& duy tri d¢ twoi ctia sin phim rau
qua, do d6 chiing s& van c6 gia tri kinh té cao.

Diéu hoa khéng khi ¢6 thé kéo dai tudi tho san phdm bing viée kidm so4t ndng db oxy
va cacbon dioxit (d¢ kiém so4t qua trinh ho hip), diéu hoa lwgng khi etylen (d& e ché sy hu
héng), diéu hoa nhiét d khong khi (dé duy tri s twoi mét) va didu hoa do 4m (d8 kidm soat

hao hut khéi lwong).
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Cén dic biét chi y dén viéc kidm soét sy ting giam do 4m, nhiét d va khi etylen. Bét
ky su bit cin nao trong viéc sir dung cic may méc cho muc dich ndy ciing c6 thé giy ra nhidu
vAn d& khi d6 4m, nhiét @ va khi etylen ting hodc giam manh.

Do véy, hé théng trr dong ho4 13 cin thiét d& tranh sy bit cAn trong khau van hanh. Ty
dong hoa c6 thé duge ap dung cho cc cong cu may méc nhit dinh nhu may tao d6 4m, may
lam lanh, may tao ozon. A

Dé hé théng tr dong c6 thé van hanh va hoat déng diing nhuw mong doi thi cac thanh
phin (bd may) chinh, cac thiét bi hd trg va phan mém cin phai duoc cai dit.

Péi véi may tao do 4m, mot s6 bd phéan nhu b cung cép nguf”m, may kiém soat do Am,
4m ké va bd 1am 4m cén dugc quan tdm dAu tién.

My 13m lanh cin c6 c4c thanh phin nhw méay nén, hé théng 1am lanh (binh ngung ty,
bay hoi, van mé rong, v.v.), didu khién ap suit/ap luc, didu khién nhiét d9, va nhiét ké.

Péi v6i may tao ozon: bd cam bién etylen, bd didu chinh etylen, suc ozon 1a nhiing thw
can thiét.

Viéc ap dung céc cong cu didu khién tu dong nhu may tao do 4m, may lam lanh, may
tao ozon s& mang lai céc giai phap trong vi€c ty dong kiém soat khong khi trong phong lanh
va duy tri hoat d6ng 6n dinh cia cic méay méc.

Séng ché @& cap dén hé théng luu trit sir dung mdy didu hoa tu ddng, tirc 12 kiém soat
ndng d6 oxy va cacbon dioxit (d& kiém so4t qua trinh hd hip), didu hoa ndng d6 khi etylen
(d& trc ché sy hu hong), didu hoa nhiét do khong khi (d& duy tri sy twoi mat) va didu hoa d¢
4m (dé kiém so4t sy hao hut khéi lwong).

He¢ thdng luu trit bao gdm phong lwu trit trong d6 lvu trit cac san phdm rau qua, may
1am lanh @8 1am méat phong luu trit, may tao d6 4m dé tao thém dd 4m cho phong luu trit, thiét
bi hap thu oxy (02) va cacbon dioxit (CO2), mdy kiém soat khi etylen (C2H4) bing cach
phun ozon.

Khéng khi bén trong phong dugc diéu chinh ty dong. Qua trinh tu dong hoa dugc ap
dung cho cac cong cu nhét dinh nhu may tao do Am, may lam lanh va may tao ozon.

MB® ta vin tit cAc hinh vé

Hinh 1A va Hinh 1B 12 c4c hinh phéi canh thé hién hé théng hru trit st dung mdy didu
hoa tur dong theo séng ché;

Hinh 2 13 so d® minh hoa hé théng may tao do Am tu dong.

Hinh 3 14 so 6 minh hoa h¢ théng méy 1am lanh ty dong.
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Hinh 4 12 so d5 minh hoa hé théng tao ozon ty dong.
MBo ta chi tiét sang ché

Nhu thé hién trén Hinh 1, hé théng luu trit sir dung méay didu hoa ty déng gdm mot
phong luu trir 1 trong d6 cac san phém rau qua dugc luu trir, mt may lam lanh 3, mft may
tao do 4m 9, may hép thu oxy (O2) va cacbon dioxit (CO,) 11, méy kiém soat khi etylen 10.

Phong Ivu trit 1 12 mdt phong kin dugc 1am bing thép khéng gi va dugc cach nhiét
bing cac tAm bot polyuretan day 10 cm c6 thé d& dang sira chita hoic di chuyén. Céc san
phém luu trit s& dwoc xép vao cic khay 2, do vay ma khong khi lanh c6 thé t6i déu khip cac
san phAm. Phong luu trit 1 ¢6 mot cira trwgt 4 bang kinh 5 dé c6 thé d& dang quan st cac san
phdm va mot rém khong khi 6 d& ngn khi lanh khong tran ra khoi phong luru trit 1.

Mot qua cAu khi mo rong 7 dit trén dinh cia phong huu trit 1 va két néi véi phong lvu
trit 1 @& duy tri sw dn dinh cta 4p suit khi trong phong. Ap suét khong khi trong phong lru
trit duoc do bﬁng ap ké 6ng chit U 8 hoat ddng nhu cac thiét bi on dinh ap suét khac trong
phong luu trit 1. |

Nhiét d6 khong khi trong phong hru trix 1 dwgc didu khién bing may 13m lanh 3 dé duy
tri d6 twoi cta rau qua. PO 4m trong phong luu trit 1 duoc didu hod boi may tao do 4m dé
kiém soét hao hut khéi lwgng san phim. Khi etylen trong phong lru trit 1 dwoc diéu hoa bing
cach sir dung méy tao ozon 10 dé 1am chdm qua trinh chin, hw héng.

Oxy va cacbon dioxit trong phong hru trit 1 duge didu hoa bing may hip thu oxy va
cacbon dioxit 11 @& kiém soat qua trinh ho hip, dé cic san phim & trang thai khong trao ddi,
hoat dong. Su két hop ciia tit ca cac may didu hoa khong khi néi trén trong phong luu trit (1)
c6 thé giit cac san phim rau qua twoi trong mot thoi gian dai hon va khong bi hao hut nhiéu
vé trong lugng.

Sau day 14 qua trinh bao quan san phadm rau cu trong phong lru trit sir dung hé théng
méy didu hoa khong khi tw dong: Pau tién, he va 6t hodc cac san phidm rau quéa khac duge dat
trong cac khay 2 va dua vao phong luu trit 1. Tai phong luu trit 1 sir dung may lam lanh giit
cac san pham & nhiét d6 tir 3-5 °C. Pdng thoi, khi san phdm dugc 1am lanh, do 4m cia ching
s& giam xudng, do vdy cin phai sir dung may tao 6 4m 9 dé thém d6 4m. Pidu ndy s& khién
hién tugng co rit & san phdm giam xudng con 5% (vi du véi he, ndu bao quan & didu kién
binh thudng s€ bi co rit tir 25-40%)

He, 6t hogic c4c san phim 1am vudn khac trong phong lwu trit 1 s& trai qua quatrinh ho

hip (h6 hip va oxi hod). Trong trudng hop nay, néu ndng d6 O, va CO, khéng giam, c&c sin
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phim s& bi thdi va hu héng. Nhu vay cin phai sit dung may hip thu 11 dé giam 3-8% ndng
d6 02 va CO2 trong phong dé cac san pham he, 6t & trang thai khong trao ddi, hoat dong. |

Cac khi khong kiém soat chi bao gém 79% N,, 21% O, va CO,, do d6 O2 va CO2 sé&
dwoc chuyén qua may hip thu 11 va thai ra ngoai. Trong khi N2 s& dugc chay tré lai vao
phong luu trit 1, do vay trong phong s& chira rit nhiéu khi N2 khi tro va mét it khi 02 va
CO2. |

Rau qua néi chung bao gdm he, 6t khi qua chin s& bj hu héng va tao ra khi etylen
(C2H4). Néu khong kiém soat tot khi ndy, qua trinh chin va hu hong trong rau qua s& bi dy
nhanh. Do d6 can phai kiém soat khi etylen (C2H4) bing may kiém soét khi etylen 10. Khi
etylen nén dugc duy tri & mirc 10 ppm trong phong hru trit 1 dé 1am chdm qua trinh chin, hu
héng & rau qua trong mot khoang thdi gian twong ddi dai.

May kiém soat khi etylen 10 bao gdm may tao ozon (03). Ozon (03) dugc bom vao
phong luu trit 1. Khi ndy phan Ung véi etylen (C2H4) tao ra oxy (0O2) va cacbon dioxit (CO2)
ma sau d6 s& bj dwa ra ngoai béi may hép thu 02 va CO2 11.

Sau déy 13 nhitng bd phan dugc st dung trong may tao 6 4m tw dong. B6 ngudn cung
cép ning lugng cho may kiém soat @6 4m va 4m ké. My kiém soat @6 4m duogc st dung dé
kiém soét va xtr ly dit liéu tir Am ké. Nhimng thong tin ndy sau d6 dugc giri dén may tao Am.
Am ké c6 chirc ning nhu mot may do do 4m trong phong luru trit kiém so4t khong khi. May
tao 4m s& tao hoi nudc cho phong. Nhitng bd phén nay duoc hoat dong dudi su didu khién
clia may kiém soat d6 Am.

Qua trinh tao d6 4m tw dong (Hinh 2) duoc dién ra nhu sau: Phong luwu trit kiém soat
khéng khi dugce dat @6 4m & ché do phu hop véi cac san phém duoc luu trit. Do d6, d6 4m
trong phong phai duge kiém soat chit chd. Am ké s& do duge d6 Am trong phong hru trir kiém
sodt khong khi. Néu d¢ am thép, 4m ké s& giri dir lidu v& méay kiém soat do Am. Méy kiém
soat 0 4m xir 1y dit lidu d€ tao hoi nude ting d6 Am. Khi d 4m dat mérc hop 1y, 4m ké s& gri
dit liéu v& may kiém soat 6 4m, may kiém soat d 4m s& giri 1énh ngimg tao d6 Am. Bo
ngudn s& cung cip dién cho 4m k& va may kiém soat do 4m.

Trude day, hé théng tao d6 4m dugc didu khién bing tay bang cach nhin cong tic ON
- OFF. Phuong phap nay c6é mét han ché 1a phu thudc vao ngudi vén hanh. Do vay, d6 dm
trong phong luu trit kiém soat khong khi rt khé kiém soat.

Ap dung hé théng tao 4m tu d@ng s& kiém soét dugce do 4m trong phong luwu trit kiém
soat khong khi nhanh hon, thich hgp va dé dang hon.

-5



28421

M4y 1am lanh ty dong (Hinh 3) sir dung c4c by phan nhu may nén dé 1am lanh chét
1ong. Hé thdng 1am lanh 13 sy két hop ciia cic bd phan trong k§ thut dién lanh dé 1am mat
phong luu trit kiém soat khong khi. Méy kiém soat 4p luc trong hé thdng 1am lanh gitp kiém
soat ap luc ctia chét 1ong di vao va ra ctia may nén. May didu chinh nhiét @ s& nhan dugc dit
ligu tir nhiét ké va xir ly dit liéu theo yéu ciu ctia ngudi van hanh. Dit lidu d6 s& duge chuyén
tiép dé diéu khién may nén. Nhiét ké s& do nhiét d6 trong phong lwu trit kiém so4t khong khi,
gri dit liéu dn bg diéu chinh dé diéu chinh nhiét 6 nhanh va hop ly.

Trudc day, may 1am lanh trong phong huu trit kiém soat khong khi duge didu khién
bing tay. Diéu nay co nhidu han ché nhu: phu thudc vao nguoi van hanh (dic biét khi cac
may nén & ché d6 OFF), ngudi vin hanh ludn phai giam sat nhiét do trong phong luu trix
kiém soat khong khi, va nhiét d6 do dugc thudng khong chinh x4c. Véi viée ap dung tu dong
hoa hé thong, nhiét d6 s& dugc kiém soat nhanh chéng va thich hop.

May tao ozon ty dong (Hinh 4) st dung cac bo phan nhu by cam bién etylen dé do
lugng etylen trong phong hru trit kiém soat khong khi. Khi etylen dwoc tao ra trong qué trinh
ho hép ctia rau qua khi ching chin. Khi ndy cin phai loai bd dé trc ché qua trinh chin cia rau
qua trong phong luu trit kiém soat khong khi, kéo dai thoi gian luu trit. B kidm soét etylen
nhan tin hiu tir by cam bién, xir Iy dit liéu va san xult ozon (O3) dé phan tmg véi etylen.
Phén tng ndy tao ra CO2 va nuéc (H20). Do viy, ndng d6 khi etylen trong phong luu trit
kiém soét khong khi s& giam.

TruGe ddy, may tao ozon trong phong luu trit kiém soat khong khi duoc didu khién
bang tay. Piéu nay c6 nhidu han ché nhu: ngudi van hanh ludn phai giam sat ca qua trinh dé
theo ddi murc khi etylen trong phong luu trit kiém soat khong khi. Véi viée ap dung tu dong
ho4 s& khong con phy thudc vao ngudi van hanh ma khi etylen s& duoc kim soat nhanh

chéng va thich hgp hon.



28421

Yéu ciu bao hd
1. Hé théng lwu trir sir dung may diéu hoa tw dong gdm:

a, phong luu trit (1) 1d mdt phong kin 1am bang thép khong gi va dwoc cach nhiét bing
céc tim bot polyuretan day 10 cm c6 thé d& dang sira chita va di chuyén; cic san phim luu trit
dugc cho vao cac khay (2) dé khi lanh tir may 1am lanh (3) d& dang di dén timg san phim;
phong luu trit (1) c6 cira trugt (4) gén kinh (5) dé d& dang quan sat cac san phdm, va rém
khong khi (6) @& giit khi lanh khong bi tran ra ngoai; mot qua cAu khi mé rong (7) dat trén
néc phong luu trit (1) va ndi véi phong hru trix (1) @ duy tri ap sudt on dinh; 4p sudt trong
phong luu trit (1) duge do bang ap ké Sng chir U (8);

b, nhiét d§ khong khi trong phong luu trit (1) dwoc didu chinh bi may lam lanh (3) dé
duy tri sy twoi mat clia cac san phim;

¢, @ 4m trong phong lhwu trix (1) duge didu chinh béi mdy tao 4m (9) d& duy tri sy hao
hut khdi lrong trong san phim;

d, khi etylen trong phong luu trit (1) dugc didu chinh bing cach st dung may tao ozon
(10) phun vao phong luu trit (1) d 1am cham qua trinh chin d4n dén hu héng & san phim;

e, 0Xy va cacbon dioxit trong phong Iuu trit (1) duge may hip thu oxy va cacbon dioxit
(11) hip thy dé kiém soé4t qua trinh hd hdp cua san phim.

2. Hé théng lru trir st dung méy diéu hoa tw dong theo didm 1, trong @6 hé théng nay dung
d& hru trir cac san phim tréng trot hoic thit d cac san phadm nay c6 thé gift dugc d0 tuoi va
trong lugng tuong d6i 6n dinh trong thoi gian dai hon.

3. Hé théng hru trit sir dung may didu hoa tu dong theo diém 2, trong d6 cac san phdm trdng
trot bao g(‘A)m he va 6t.

4. Hé thong luwu trit sit dung méay didu hoa ty dong theo didm 1, khéc biét & chd, mét loat cic
yéu t6 dugc hé théng Iwu trit st dung may diéu hoa tu dong diéu chinh tw dong bao gdm:

a, 46 4m trong phong lru trit khong khi duoc kidm soat;

b, nhiét do khong khi trong phong luu trit khong khi dwoc kiém soat;

¢, khi etylen trong phong luu trit khong khi duge kiém soat.
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