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TOM TAT

Viéc lwa chon phuong phap cép dich cho cac dan lanh 1a mét van dé rat quan trong
trong thiét ké va 1ap dat cac hé théng lanh cong nghiép , né lién quan dén thai gian lam lanh
thwe pham.

Trong bai bao nay, ching téi da tién hanh phan tich va gi¢i thiéu cac dac diém cua cac
phwong phap cép dich cho dan lanh cla cac hé théng lanh céng nghiép , két qua xac dinh hé sb
toa nhiét cia méi chat séi bén trong cac dan lanh va tinh toan théi gian 1am lanh cla cac hé
thdng cap dong véi cac phwong phap cép dich khac nhau.

Két qua nghién ctvu cho biét thdi gian cip déng cac loai sdn phdm véi cac qui cach ky
thuat khac nhau va chi ra anh h wéng cta phwong phap cap dich dén thdi gian cip dong thwe
ph&dm. D4 1a co s& dé lwa chon hop ly phwong phap cép dich thuc té.

ABSTRACT

The choice of methods for evaporator liquid supply is very important in the design and
installation of industrial refrigeration systems because it is related to the time for cooling food.

In this article we analyzed and presented features of methods for evaporator liquid
supply in industrial refrigeration systems, results of determination of the thermal diffusivity of the
boiling agent in the evaporator and freezing time of refrigeration systems with different agent
supply methods.

The studying results show time for freezing product with different specifications and the
influence of liquid supply method on food freezing time. This is the practical basis for
reasonable choice of agent supply methods.

1. Pit van dé
Trong tai liéu [1] ching toi d4 gidi thiéu mot s phwong phép cip dich dan lanh
va da tén hanh phén tich wu nhugc diém cia mdi phwong phép. Trong bai bdo nay
chding t6i s& tién hanh xac dinh anh huéng cua phuong phéap cip dich dan lanh dén thoi
gian cap dong caa cac tu dong tiép xuc.
Dbdi v6i cac hé théng lanh cong nghiép, c6 thé lua chon 3 phuong phap Cép dich
cho cac dan lanh cu thé nhu sau:
—  Phuong phép tiét luu truc tiép vao cac dan lanh.
— Phuong phép cép dich kiéu ngép dich.
— Phuong phéap cép dich bang bom.
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1.1. Phwrong phap tiét Inu truee tiép

Véi phuong phap tiét luu truc tiép, moi chét lanh sau tiét luu di truc tiép vao dan
lanh khéng qua bét ctr khau trung gian nao (hinh 1). Dy la phuong phéap duoc st dung
chu yéu trong céc hé thong cong suit nho va trung binh.
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Hinh 1. Tiét hiu truc tiép

Uu diém cua phuong phap nay la don gian, khong doi hoi phai c6 thém thiét bi
di kém, thiét bi tiét luu sir dung co thé 1a van tiét luu tay, éng mao hodc van tiét luu tu
dong. Tuy nhién van tiét luu tay chi nén sir dung cho cac hé thong co phu tai twong dbi
on dinh dé tranh ngap dich dan lanh.

Vi viée cép dich truc tiép, méi chat lanh bén trong dan lanh 1a hoi bdo hoa am
nén hiéu qua trao doi nhiét so voi dich 1ong bao hoa kém hon nhidu, két qua thoi gian
lam lanh s& 1au hon. Do d6 phuong phép nay it dugc st dung trong cac hé cap dong.

1.2. Phuwong phép cdp dich kiéu ngdp long

Phuong phép cap dich kiéu ngap long thyc hién gian tiép qua binh giit muc. Ban
dau méi chat dugc tiét Iuu vao binh gitr mirc, & d6 dich 16ng bio hoa va hoi bdo hoa kho
duoc tach riéng biét. Dich 16ng bio hoa chay tu nhién vé dan lanh va hoi bdo hoa kho
duoc hat vé may nén, hoi moi chit dau ra dan lanh cling dugc dua Vé lai binh gilt muc
trude khi duge hit vé may nén (hinh 2). Mc dich trong binh giit mirc dwoc duy tri nhd
van phao nhim tranh hat 16ng vé may nén.
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Hinh 2. Tiét luwu kiéu ngdp dich
Hé thong lanh trong trudng hop nay c6 hiéu qua trao ddi nhiét 16n hon phwong
phap tiét luu truc tiép vi bén trong dan lanh 1a dich long c6 kha ning trao dbi nhiét tét.
Tuy nhién, nd doi hoi phai co binh gitt mirc va thiét bi phu di kém. Mit khac do dich
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l6ng bén trong dan lanh chl{yén déng dbi luu ’tl.l’ nhién VS')’i toc do f:hé.m nén mudn ning
cao hon nita hiéu qua trao doi nhiét can tang toc d6 chuyén dong bang bom dich.
1.3. Phuwong phép cdp dich bang bom

Nhim giam thoi gian lam lanh & cac hé théng cip dong hién dai c6 cong suit
|6n ngudi ta st dung phwong phap cap dich bang bom. Mdi chét lanh trudc hét duogc tiét
lvu vao binh chira ha 4p, sau d6 dugc bom dua dén dan lanh, nhd chuyén dong ddi luu
cudng buc voi tdc d6 rat 16n bén trong dan lanh nén hi¢u qua trao ddi nhiét cao va thoi
gian lam lanh nhanh hon (hinh 3).

Déi voi hé thong cép dich bang bom doi hoi phai ¢ binh chia ha ap, né dong
vai tro trir dich cho bom hoat dong va tach long méi chat sau dan lanh. Ngoai ra di kém
theo binh chira ha ap c6 kha nhiéu thiét b phu khac nén chi phi kha cao.
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Hinh 3. Cdp dich bang bom

Do ddc diém trang thai va tdc do chuyén dong ciia moi chat bén trong dan lanh
rat khac nhau tmg véi cac phuong phép dip dich, nén hiéu qua trao ddi nhiét sai khac
nhau it 16n. Vi vay thoi gian cdp d6ng chiu anh hudng nhiéu boi phuong phap dép
dich. Phan dudi day sé& tién hanh nghién ctru vé van dé dé.

2. Xac dinh thoi gian cip dong
2.1. M6 hinh bai toan truyén nhiét ti dong tiép xiic

Trong 1 dong tép xuc, thyc phim c6 dang khdi hop (block) dung trong céac
khay va duoc xép 1én cac tim lic. Khi cip dong cac khdi thuc pham s& tiép xtic 2 mit
véi cac tAm lic va duoc lam lanh tir hai phia.

M0 hinh bai toan truyén nhiét ta déng tiép xtic duoc trinh bay trén hinh 4. Bén
ngoai cac fim lic 1a cac khay thuc pham dat tiép xuc truc tiép, bén trong 13 moi chat
lanh vira chuyén dong vira bay hoi. Do VAt liéu tAm lac 13 hop kim nhom va khay cip
d6ng 1a nhém déu co hé s6 dan nhiét 16n nén, nhiét tré ctia chiing rt nho. Bén trong cac
tam lc c6 két chu rSng va chia ra lam nhiéu ngan dé tang do bén cua tAm léc, vi vay co
thé coi su toa nhiét bén trong ctia méi chit lanh twong duong bén trong dudng dng co
duong kinh tuong duong d nao do.
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Hinh 4. M6 hinh bai toan

2.2. Thei gian cip dong
Két qua giai bai toan can bang nhiét va truyén nhiét mé hinh ta dong tiép xtc
cho ta cong thire tim thoi gian cap dong nhu sau [2]:

pol 1l O di
T:%{QJFKJFZE} (1)
Trong do:
— g- Nhiét luong do 1 kg thyc pham tod ra khi cip d6ng: q = iy — iz, J/Kg;
—  p- Khéi lugng riéng thyc phim, kg/m®;
— 8- Chiéu day tir bé mit dén tam khdi thuc pham, m;
— At - D) chénh nhiét d¢ trung binh gitta tam khdi thuc phém va moi chit
lanh, K;

—  Am - Hé sé dan nhiét trung binh caa thue pham trong qua trinh cdp dong,
Wim.K;
— o~ Hé sb toa nhiét tir vach ra méi chat lanh, W/m?K;
—  &i, Aj - Chiéu day va hé s6 din nhiét cta tm lic, khay cap dong ...
Hé s6 dan nhiét cua thuc pham trong qua trinh dong knh dugc xac dinh theo
cong thuee [2]:
A
=X, + é (2)
1+——+
lglt + 1 —t,,)|

trong do:
— )0 - Hé s6 dan nhiét ciia thyc pham khi chua két tinh, W/m.K
— AM\, BA - Cac hﬁng s6 thuc nhiém cua cac loai thuc phém, léy theo tai
lidu [2].
— 1, tkt - Nhiét do thuc phdm két dong va nhiét do két tinh cta no, hau hét
céc thuc pham c6 diém két tinh khoang -1°C.
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2.3. Két qud tinh todn
2.3.1. Hé s6 toa nhiét véphz'a mai chat lanh

Dé xac dinh thoi gian cip ddng cin phai xac dinh hé s toa nhiét ctia moi chat
lanh chuyén dong bén trong duong éng.

Viéc xac dinh hé sb toa nhiét cia moi chat bén trong cac tdm lic vira phai tinh
dén yé€u t6 sb1 vira phai tinh dén yéu to chuyén dong ciia dong méi chat

Khi méi chat chuyén dong va sobi trong éng hé b toa nhiét khong chi phu thudc
vao phu tai nhiét g ma con phu thudc vao téc do chuyén dong ciia né. Trong trudng hop
nay hé s toa nhiét duoc xac dinh theo cong thuc [3]:

: (3)

trong do:
—  Hé s6 toa nhiét khi vira s6i vira chuyén dong, W/m?.K
— oRg - Hé sb toa nhiét khi moi chét chuyén dong éng nhung khong soi,
W/m*K.
— s - Hé s toa nhiét khi méi cfat séi trong dng nh ung khdng chugn
dong, W/m2.K
Cac két qua tinh toan cho cac truong hop cip dich khac nhau cho dan lanh duoc
thé hién trén hinh 5. Trong d6 d (mm) 1a duong kinh trong duwong cua khe hep méi chét
chuyén dong bén trong cac fm lic. Thong th uong bé day phu bi cua cac tim lic 1a
22mm, do d6 duong kinh tuong duong tinh todn duoc la 18mm.

5,000 Fon-nommeomeee e —+—Bomdich
4000 F - P —=—Ngap long
3000 F E 77777777777 —A—Tiet luru tt

Hinh 5. Hé 56 tod nhiét bén trong dan lanh

Tir két qua xac dinh hé s toéa nhiét o bén trong dan lanh, biéu dién trén hinh 5
cho thdy: Khi dp dich bang b om hé sb téa nhiét o 6 gia ti 1on nhat va lén hon rt
nhiéu so v&i hé sb toa nhiét khi cap dich kiéu ngap long hodc tiét luu truc tiép.
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2.3.2. Thoi gian cdp dong
Viéc tinh toan thoi gian cap dong cho céc lai thuc phim Véi cac thong sb nhu
Sau:
— Nhiét do dau vao: 12°C
— Nhiét d6 trung binh déu ra: - 18°C
— Chiéu day cua khdi thit cAp dong: 28 =90mm.
— Nhiét d6 bay hoi ciia méi chat: -35°C
Két qua tinh toan xac dinh thoi gian cap dong cho cac loai thuc pham dugce trinh
bay trén
Bdng 1. Thoi gian cdp @ong thue pham dang khoi, gic

dmm) |10 |12 |14 |16 | 18 | 20 | 22
Thit bo

Ngaplong | 3.7 [3.7(3.7 3737|3737

Bom 36[36|36[36(36|36]3.6

TibtlwuTT | 4.8(49|49 4950|5050
Ca

Ngap long | 4.2 42|42 42|42 |42 |42

Bom 4141|4141 (414141

TiétlwuTT | 55|56 |56 |56 |57|57|57
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Hinh 6. Thoi gian cdp dong san pham dang khéi day 90mm ti dong tiép xiic

3. Két luén
Tir cac két qua nghién ctru c6 thé rat ra cac két luan nhu sau:

1. Hé s toa nhiét ciia moi chéat bén trong duong dng phu thude rat nhidu vao
phuong phap cip dich. Su chénh 1&ch 13 rat 16n, d6i v6i phuong phap tiét luu truc tiép
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hé s6 toa nhiét khoang 85 W/m?.K thi phuong phéap bing bom dat 1800 W/m®K do s
sai khac ca vé trang thai méi chit va toc do chuyén dong.

2. Thoi gian cip dong tinh toan cho san pham dang khéi khi Iya chon phuong an
cap dich bang bom va ngap dich x4p xi nhau do hé s6 toa nhiét ctia ca 2 truong hop rat
|én nén nhiét trd toa nhiét c6 thé bo qua va chi con phuy thudc nhiét trd dan nhiét. Tuy
nhién khi bé day san pham nho thi thoi gian cip d6ng cia hai truong hop nay chénh
léch nhau dang ké. Thoi gian cap dong tinh toan kha phi hop véi thuc té san xuat. Vi du
san pham dang block day 90mm thoi gian cip dong khoang 4-5 gio.

3. Két qua tinh toan ciing cho thay kich thudc khe hd méi chat chuyén dong bén
trong c4c tam lic khong anh hudng nhiéu dén thoi gian cip dong thuc pham.

4. Phuong phap dp dich dan lanh c6 anh hwéng nhidu dén thoi gian cip dong
thuc phadm nén can lya chon phuong phéap hop 1y cho timg hé thdng va thyc phdm cu thé
dé dam bao chit luong san phdm va giam chi phi dau tu hé thong thiét bi.
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