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I.

Tong quan vé san pham d6 hop ca chua co dac

1. Tim hiéu vé nguyén liéu va san pham
1.1. Gidi thiéu chung vé sdn phdm ca chua c6 ddc [1, p324-325]
Ca chua c6 dac la mét trong nhitng san pham chinh cia cong nghé doé hdp rau

qua, dugc coi la ban ché pham vi né dwgc dung dé ché bién cac loai do hop khac

nhw d6 hop sot cac loai, nwdc sét ctia cac loai do hop thit, ca, rau dé lam nguyén

liéu nau nwéng.

Ca chua c0 dac duoc ché bién bang cach c6 dac thit qua ca chua sau khi

da nghién nho va loai bé v, hat.

O Lién X6 phan loai ca chua c6 dic nhu sau:
Pure ca chua do kho 12, 15 va 20%

Ca chua c6 dac loai do kho 30, 35, va 40%
Ca chua c6 dac loai do kho 50-70%

Bot ca chua do kho 88-95%

0] MY, ca chua c6 dac dugc phan loai nhu sau:

Pure ca chua: ca chua cha min qua ray dugc loai bo vé, hat

Pure ca chua miéng: ca chua dwoc xé toi, qua sang dé loai bé vé hat
Ca chua c6 dac c6 do kho 25 - 29 %

Ca chua c6 dac c6 do kho 29 — 33 %

Ca chua c6 dac c6 do kho tren 33%

Ca chua miéng c6 dac: ca chua miéng xé toi, loai bé vé va hat réi c6 dac
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Hinh 1. M6t s6 dong sdan pham ca chua cé ddc trén thj truong

L2. Gid tri dinh duéng cua san pham

Qua ca chua dugc ché bién trong nhiéu mén an hang ngay ctia ngudi VN va
né con dugce stt dung dé trang tri trong cac mon an. Qua ca chua c6 mau dé bat
mat, n6 chita nhiéu vitamin A thién nhién, trung binh 100g ca chua cung cap
13% lugng vitamin A can thiét cho co thé hang ngay, Vitamin C, vitamin
B1,vitamin B2...Ca chua cung cédp it nang lwgng nén no to6t cho ngwoi giam
can.Ca chua c6 nhiéu khoang vi lwvgng Canxi,kali, sat, P,S, iot,..

Hop chat carotene trong qua ca chua c6 kha nang chong oxy héa pho bién.
ngoai ra né c6 nhiéu hgp chat hoa thye vat khac va chat xo gitp cho co thé bai
xuat cholesterol, gidm cuc mau dong, dé phong bénh tim mach, bénh béo phi.

Ca chua chita nhiéu lycopene la chat chéng oxy hoa tich cuc, phong chéng xo
vita dong mach va cac nguy co dan dén dot quy. Co thé ching ta khong c6 kha
nang ty tong hop lycopene nén viéc thu nhan lycopene tir nguon thyc pham duwa

vao co thé rat can thiét.

Bdng 1. Thanh phdn chdat khé co6 trong ca chua c6 ddc[5]
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Thanh phan Ham lwgng(%)
Nudc 81,4
Protein 1,8
Carbohydrate 14,6
Chat béo 1,8
Tro 0,4

2. Tim hiéu vé nguyén vat liéu san xuat do h¢p ca chua cé6 dac

2.1 Nguyén liéu chinh: ca chua

Ca chua c6 tén khoa hoc la Lycopesium esculentum cé nguén goc tir Nam
My, 1a loai rau an qud, ho Ca (Solanaceae). Qua ban dau c6 mau xanh sau do
chin ngd mau tr vang sang dé. Ca chua c6é vi hoi chua va la thwc pham bo
dwdng, giau vitamin A va C. Trong ca chua chita nhiéu chat dinh dudng c6 lgi
cho co thé nhu caroten, lycopen, vitamin va kali. Pac biét la cac loai vitamin B,

C va beta caroten giup co thé chong lai qua trinh oxi héa cua co thé, gidam thiéu

nguy co t vong do bénh tim mach va ung thu.

Hinh 2. Qua ca chua
- Thanh phan dinh dudng trong ca chua [4;p17]
Bdng 2. Gida tri dinh dudng 100g

(Ca chua con séng, do)
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Thanh phan Gia tri

Nang lvgng 75 KJ (18Kcal)
buong 2,68

Chat xo thy'c pham 1,2g

Chét béo 0,21g

Protein 0,88g
VitaminC 13mg(16%)
Nuéc 95¢g

- Ddc diém nguyén liéu

Ca chua gom cé v, thit qua, dich qua va hat. Sat vé la thanh ngoai, bén
trong qua chia thanh nhiéu buong hat (2-20 buong hat) dwgc ngan cach bai
nhitng thanh trong. Gitta buong hat la nhitng khoang trong chita day dich qua
va hat. Lugng hat trong qua it buéng hat nhiéu hon qua c6 nhiéu buong hat.
Thanh qua nhat la thanh trong c6 ham lwgng chat kho cao. Khi ché bién ca chua
co ddc, vo va hat thanh phé liéu, do d6 can chon giéng c6 it vé va hat. Ca chua
thu hai khi vira chin t6i, vé dé déu, khong quan trong kich thwdc. Thoi gian chd
dgi ché bién khong qua 48h.

2.2 Nguyén liéu phu
Nuéc 1a nguyén phu rat quan trong trong qua trinh san xuat do hop ca chua
cd dic néi riéng ciing nhw do hop thuc phdm noi chung. O day, phan 16n nuwéce
dwgc dung dé rira nguyén liéu, lam vé sinh dung cu may méc, thiét bi, dung dé
thanh trung va lam ngudi do hop...
Yéu cau nwéc dugc dung trong san xuat dé hop thwe pham rat cao, it nhat phai
dat dugc cac yéu cau cta nwdc dung dé an uéng. Nwdc phai trong sach, khong

c6 mau sac va mui vi khac thwong, khéng c6 can ban va cac kim loai nang..



2.3 Bao bi ctia do hép ca chua c6 ddac

2.1.1. Vai tro cua bao bi[4, p39]

. Bao vé san pham tot

. Kéo dai thoi gian bao quan

. Nang cao gia tri ctia nguyén liéu hodc thanh pham

. Lam cho sdn pham tré 1én hap dan

. Tao ra nhiéu mau ma dé khach hang lwc chon theo thi hiéu

. Dé phan phdi va tring bay

. Cung cap thong tin cho san pham

2.1.2. Bao bi sat tdy

Dai v6i san pham do6 hop ca chua c6 dac thi thwdng st dung bao bi sat tay vi:

. L&p trang thi€c cha sat ty co thé tranh dwgc sy an mon cua thye pham va
bao quan thyc pham dugc lau ngay.

. Trong thdi gian bdo quan lau ngay, 16p thiéc cé thé ai hoa tan vao thuc
pham nhung khong gay hai cho sttc khde con nguoi.

. Tinh déng kin va céch li t6t hon so véi cac loai bao bi khéc.

. Chiu dyng dwgc qua trinh thanh trung ma khong bién dang

. C6 mau sang bong, dep mat

. Dé dang co gidi hoa, ty dong hda trong san xuat




Hinh 3. Bao bi sdt tdy va st dung dé chira ca chua co ddc

3. Tim hiéu vé qua trinh co6 dac
3.1. Khdi niém, muc dich
- Khdi niém:
Co0 ddc la qua trinh 1am tang néng do cua chat ran hoa tan trong dung dich cé
hai hay nhiéu cdu t¥ bang cach tach b6t mot phan dung méi qua dang hoi.
Qua trinh c6 dac thwong tién hanh & trang thai soi, nghia la 4p suat hoi riéng
phan cia dung moi trén mat dung dich bang ap suat lam viéc cuta thiét bi.
Qua trinh c06 dac c6 thé tién hanh & cac ap suat khac nhau. Khi lam viéc & ap
sudt thwong ta dung thiét bi hd, con khi lam & ap suat khac ta dung thiét bi kin.
Qua trinh c6 dac c6 thé lam viéc gian doan hay lién tuc, c6 thé tién hanh & hé

thong c6 dac mot noi hoac ¢ hé thong c6 dac nhiéu noi.

- Muc dich
. Lam tdng nong do cac dung dich loang
. Tach khoi chat hoa tan & dang tinh thé ( két tinh)

. Thu dung mo6i & dang nwéc nguyén chat ( nwdc cat)



II. QUY TRINH SAN XUAT
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2. Thuyét minh quy trinh
2.1. Luwa chon [3, p89-90]

< Muc dich:

- Loai bé cac thanh phan nguyén liéu khéng da quy cach dé ché bién nhu bi
sau, bénh thoi hong, ...

- Loai b6 nhitng qua c6 do chin (mau sac) khong thich hgp.

- Cat bé cho bam dap, vét ram, nim qua.

%  Cdch tién hanh:

- Nguyén liéu dugc Iva chon bang tay ngay trén bang tai.

- Cong nhan dirng hai bén bang tai loai ra nhitng qua ca chua khong hop
quy cach.

- Nguyeén liéu phai dan mong hai bén bang tai a viéc lya chon khong bi bo

Sot.

2.2. Rua [4,p71]
L Nguyén ly : Qua trinh rira nham dam bdo 2 giai doan:
- Ngam cho bé cac cau ban: ngam la qua trinh lam cho nwéc tham wét ca
chua, cac chat ban hit nwéc trvong 1€n, lam gidm lyc bam cua ching 1én qua ca
chua
- Xo6i nuwdc cho sach hét ban : dung tdc dung ctia dong chay dé kéo cac chat
ban con lai trén mat ca chua sau khi ngam.
- Thoi gian rira phu thudc vao giai doan dau tic 1a phu thudc vao tinh chat
héa ly cua chat ban, sttc bam chdt cia n6 vao ca chua rivra va kha nang tac dung
cua dung dich rwra.
X Muc dich:
- Loai trir cac tap chat, bui, dat cat bAm xung quanh ca chua.
- Lam giam mot lwgng 16n vi sinh vat & ca chua.
- Tay sach mot so chat hoa hoc gdy doc hai duge dung trong ky thuat nong
nghiép nhw thudc trir sdu, thudc bao vé thye vat con lwu lai.

< Cach tién hanh:



- Ca chua la nguyén liéu rau qua cé cau tao mém, dé bi gidp nat . Do do, ta
stt dung may rwa thoi khi (ngoai ra c6 thé st dung may rira bang chuyeén).

% Yéu cdu:

- Ca chua rita xong phai sach, khéng bi dap nat a nhw vay sé tao diéu kién
cho céc vi sinh vat xam nhap va phat trién sau nay.

- Ca chua it bi ton that chat dinh dudng, han ché mat mat vitamin C... do
chiing la thanh phan dé hoa tan trong nwéc sé khuéch tan vao trong nuwéc riva.

- Ngoai ra mudn dat chat lwgng ctia cong doan rira cao thi nwéc rira phai co
pham chat tot, dat tiéu chuan nwéc uodng.

2.3. Xétoi[3, p327]

% Muc dich: Xé toi phan thit qua, ho trg cho cong doan dun néng ltc sau.

o Cdch tién hanh: ca chua dugc xé toi trén may xé toi kiéu lwdi dao cong,
kiéu truc dinh hodc kiéu dia quay.

2.4. Dunnong [3, p327]

X Muc dich:

- Gidm phé liéu tr 12% xudng 3.5 — 4%, vi khi dun néng protopectin
chuyén thanh pectin hoa tan nén vé qua khi cha khong dinh thit qua.

- Han ché hién twong phan 16p san pham, nhat la véi ca chua c6 dac c6 do
kho thap, vi lwgng pectin hoa tan tang.

- Lam cho ca chua chéng s6i va ngan ngtra hién twgng khé chay trong khi
cO dac.

- Bai khi trong thit qua ca chua dé vitamin d& bi ton that va han ché hién

twgng tao bot khi c6 ddc. Néu ca chua nang nhiét 1én 80 — 100 ¢ thi lugng

A a1 e . €
caroten bj ton that gidm di nhiéu so v&i ca chua chi dun néng & 60 ~ va chua

bai hét khong khi.



- Vo6 hoat enzyme pectinase dé gitt cho san pham khong bi tach nuwéc, bén
canh doé enzyme oxy hda ciling bi vo hoat.
- Tiéu diét vi sinh vat. Néu ca chua da xé toi va khéng dun néng trong 10

pht, co chdat men phan huy t&i 70% pectin trong nguyén liéu.
°C
<> Cdch tién hanh: Ca chua sau khi xé toi dugc dun néng & 85 ~ trong thoi

gian 10 phut trén thiét bi truyén nhiét kiéu ong chum hoac 6ng boc ong.

25. Cha [8]
**  Muc dich:
- Loai bé phan nguyén liéu c6 gia tri dinh dudng thap hodc khong an duoc:
v0, hat.
- Lam cho nguyén liéu ca chua dong nhat vé trang thai va thanh phan dé
ché bién dugc thuan lgi va nang cao chat lwgng thanh pham.
- Mittc do min cua ca chua khi cha d&nh hwéng nhiéu dén qua trinh c6 dac: ca
chua cang min, d6 nhét cang thap a thdi gian co cang ngan.
- Cdch tién hanh:Ca chua sau khi dugce dun néng sé dugc chuyén vao may

cha canh dap dé duwgc cha nho

2.6. Coddc [4,p111-113]
X Muc dich:
- Tang néng do chat kho trong san pham téi nong do yéu cau (lam tang do sét
ddc trung cho san pham), lam tang do sinh nang lwgng cta thyc pham.
- Kéo dai thoi gian bao quan (vi han ché vi sinh vat phat trién do it nwdc, ap suat
tham thau cao).
- Gidm dugc khoi lwgng van chuyén.
o Cdch tién hanh:
- Ta lya thiét bi c¢6 dac chan khong nhiéu noi vi: tiét kiém hoi vi dung dugc hoi
thit va ton that it hoi, chat lwgng san pham t6t vi c6 dac lién tuc, nhiét do s6i

thap, thoi gian c6 nhanh, nang suat cao.
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- Ca chua sau khi dwgc cha sé chuyén qua thiét bi c6 dac chan khong hai hoac ba
noi.

- Qua trinh ¢6 ddc dugc thyc hién trong diéu kién chan khong khoang 600 — 650
mmHg. Trong diéu kién chan khong nay nhiét do s6i ctia dung dich rat thap
khoéang 55 — GODC.

- Co dac dén nong do khoang 30%.

- Thoi gian c6 dac phu thudc vao phuwong phap lam viéc cta thiét bi, va cuong
do boc hoi ctia san pham.

- Hé s6 truyén nhiét ctia ca chua cé néng do chat kho tr 15 — 30% la 1395 —
1745 W/m.do.

- Cwong do bay hoi ctia ca chua c6 nong do chat khoé c6 nong do chat kho tir 16
—35% la 118kg/m2.h

2.7. X ly bao bi

% Kiém tra chat lugng bao bi:

- Loai trir cac hop bi 16i nhw xwdc trén mat thiéc, xwde 16p vecni, vecni bi no...

- Chon hop theo xac xuat dé kiém tra do kin. Phwong phap don gidn nhat la cho
vao hop mét lvgng nho chat 16ng (khoang 0.5 — 1.5 ml) cé nhiét do s6i thap nhw

ete chang han, r6i ghép mi kin. Khi cho hop vao nuwéc néng c6 nhiét dé khoang

85 — 9ODC, ete sé sOi va chuyén sang trang thai hoi, trong hop sé xuat hién ap
suat 16n. Néu hop khong kin thi ¢ cdc mi ghép sé c6 cac béng khi nhé sui ra
trong nuoc.
S Xwely:
- Cac hop du tiéu chuan dwgc van chuyén tir noi gia cong hay bao quan trong
kho bao bi. Ching sé duwgc ngam trong nuwdc, roi xoi lai lai bang tia nwéc nong

hay phun hoi néng, ciing c6 thé riva lai hai lan bang nuwéc nong.
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- Viéc dung nwdc néng hay hoi néng dé vé sinh hop vira dé dang, vira c6 tac
dung lam lwgng nuwéc con dong lai ¢ bao bi bay hoi nhanh chong.

2.8. Rothop [3, p145]

¢ Muc dich, yéu cdu:

- Bam bdo khéi lrgng tinh va cac thanh phan cia hop ding theo ty 1€ quy dinh.

- C0 hinh thtc trinh bay dep.

- Bam bdo hé so truyén nhiét va cé diéu kién thudn lgi dé thanh trung va béo
quan.

- Khong lan cac tap chat khac.

- Do thye hién chiét nong nén céng doan nay ciing la cong doan bai khi (va do
cong doan c6 ddc trén da phan nao loai bé dugc lwgng khong khi).

% Cdch tién hanh:

- San pham dwgc rét vao hop bang may dung cho san pham dac.

- Tién hanh chiét rét trong diéu kién dung phwong phap chiét néng (85 — 90 ¢

cho sdn pham dwoc déng trong hop cd 1 lit, 90 ¢ cho san pham dwoc déng trong

hop c& 5 hodc 10 lit).

2.9. Ghép nap

¢ Muc dich: Céch ly thyc pham véi moi treong khong khi va vi sinh vat bén
ngoai.

*¢  Yéu cau: nap hop can phai ghép that kin va chac chan dé khi thanh trung
ap suat chénh léch giita bén trong va bén ngoai hdp khong lam bung mi ghép
hay bat nap ra khéi than hdp.

o Cdch tién hanh: san pham sau khi dugc rét vao hop thi dugc ghép kin mi
ngay. Thyc hién bang may ghép mi ty dong.

2.10. Thanh trung

X Muc dich:
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- Tiéu diét vi sinh vat gay bénh, muc tiéu chinh la tiéu diét bao t& yém
khi Clostridium botulinum vi:

- Co6 thé san sinh ra doc t6 lam chét ngwdi du & liéu lwgng rat thap.

- C6 kha nang thanh 1ap bao t, rat bén nhiét

- Clostridium botulinum c6 thé tim thdy bat ¢t noi dau, vi vay hau hét nguyén
liéu déu nhiém vi sinh vat nay, nén chiing quan hé mat thiét tgi linh virc an toan
thure pham.

- V0 hoat héa enzyme ddm béo an toan thyc pham.

<> Cdch tién hanh:

- San pham do hop ca chua 6 dac tuy c6 pH > 4.2 nhung dwgce thwe hién thanh

°C
trung ¢ nhiét do 100 ~ vi ca chua c6 dac khong phai la moi trvong thuan 1gi cho

cac botulinumva céc loai yém khi phat trién.
- Ca chua c6 tomatin trong ca chua c6 tac dung sat truing nén ta c6 thé rit ngan
thoi gian thanh trung (20 — 50 phut).
-Dai vGi hop co 16n, sau khi ghép kin mi thi ta khong can thanh trung lam lam
nguoi nhanh vi:
- Ching ta can tao ra ap suat trong thiét bi thanh trung (can c¢ vao tinh chat cta
bao bi, thanh phan ctia san pham dyng trong hop va nhat la nhiét do thanh trung)
bang hay gan bang 4p sudt du da tang 1én trong hop, ap sudt nay goi la ap suat
do6i khang, thuwong vao khodng 0.4 — 1.4 atm.
- Nhung do déi v6i hop ¢d 16n khong tién hanh thanh trung nén ta cho lam ngudi
san pham ngay trong nuwdc lanh dé can bang ap sudt trong va ngoai bao bi.Va
thoi gian san pham ngudi hoan toan du 1au dé xem do la thoi gian thanh trung.
- Bai véi hop cd nho, sau khi ghép kin mi thi ta tién hanh thanh trung trong thiét
bi kiéu ngang lam viéc gian doan, san pham dugc lam ngudi ngay trong thiét bi
sau khi thoi gian thanh trung dat yéu cau.
2.11. Bdo 6n
X Muc dich:
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San pham sau khi duwgc thanh tring va lam ngudi, dugc gitt ¢ nhiét do phong
dé thyc hién qua trinh bao 6n. Trong thoi gian bao 6n, cac thanh phan trong do
hdp dugc tiép tuc 6n dinh vé mat pham chat va c6 thé phat hién dugc cac do hop
héng. Thoi gian 6n dinh do hop t6i thiéu 15 ngay. Bo hop khéng duwgce xuat
xuong trudc thoi

III. TINH CAN BANG VAT CHAT
1. Lwa chon phuong dn thiét ké[10]

C6 thé st dung phwong phap c6 dic mot n6i hay nhiéu noi.Tuy nhién & day
chuing ta Iwa chon phwong phap c6 dac nhiéu néi, cu thé l1a thiét bi co6 dac 3 noi
chan khong lién tuc.Co ddc nhiéu noi la qua trinh st dung hoi thit thay cho hoi
dot, do d6 n6 mang lai lgi ich kinh té cao vé st dung nhiét.

Nguyén tac: no6i thit nhat dung dich dwgc dun bang hoi dot, hoi thit caa noi
nay duwgc dua vao dun noi thit 2, hoi noi thit 2 dwa vao dun noi thi 3 cudi cung
hoi thit & n6i 3 di vao thiét bi ngung tu. Dung dich di vao lan lwgt tir n6i no sang
noi kia, qua moi néi déu béc hoi mot phan, néng do tang dan.

Diéu kién truyén nhiét trong cdc noi: phai c6 chénh léch nhiét do giita hoi
dot va dung dich soi, hay né6i cach khac la chénh 1éch &p suat giita hoi dot va hoi
thit trong cac noi nghia la ap sudt lam viéc trong cac noi phdi giam dan vi hoi

thit ctia noi treede 1a hoi dot cta noi sau.

2. Can bang vdt chat

X/

< SO liéu ban dau:

. Cong suat : 500 kg san pham/h

. Nong do dau ctia dung dich khi vao c¢6 dac : 6,5% khoi lwgng
. Nong do cudi ctia dung dich : 35%

14



. Chon :
- Ap suat hoi thit néi 1: P,= 1.9at

- Ap sudt ngung: P,.= 0.1 at

2.1. Xdc dinh luvong hoi thit thodt ra khoi hé thong
Goi:
- Gq, Ge lan lwot 1a lvgng dung dich dau va cu6i (Kg/h)
- X4, X 1a nong do dung dich dau va cudi (%)
- W la lugng hoi thu thoat ra
+ Phuong trinh can bang vat liéu cia qua trinh boc hoi:
Ge=Gc+W (1)
+ D0oi vdi chat hoa tan:
GaXs= GXc +*W. Xy 2
Gia st lvgng hoi th trong qua trinh c6 dac khong bi hao hut ta co
GaXa= GXc
= Ga===2692 (Kg/h)
Tw (1) va (2) ta co:
W= Gq — G=2692 - 500=2192 (kg/h)

2.2. Suw phdn bé hoi thir trong cdc noi
- Goi W1, W, W3 la lugng hoi thit boc ra tir noi twong éng la 1,2 va 3
- Gia st lwgng hoi thit phan bd déu & cac noi.
Wi=W,=W,= = =730.67 (kg/h)
2.3. Xdc dinh nong d6 cudi moi noi
- Goi X, X,, X3 la néng do6 twong tng sau co dac & cacnoi 1, 2 va 3
- Tinh nong d6 dung dich trong moi noi.

. N6i 1
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X1=Ga = 8.92%
. N6i 2

X2=Gq =14.22%
. N6i 3

X3=Ga =35%

IV. Can bang nang luvgng
4.1. Xdc dinh P va nhiét do moi noi

P, : 4p suat ngung tu (at)
AP: hiéu ap suat chung (at)
P,', P,, P5' la ap sudt hoi tht & noi 1, 2 va 3
Pi, P,, P;1a ap suat hoi dot ¢ noi 1, 2 va 3
Co: AP=P;-P,=19-0.1=1.8 at
Giad st sy giam P la dong déu nhau gitta cac noi
= AP=AP,=AP3;= AP.=0.6 at
Vay é&p suat hoi thi ¢ tirng noi la:
. No6i 3: Py =P, =0,1 at
. N6i 2: P, =Py’ + AP; = 0,1 + 0,6 = 0,7 at.
. Noi 1: P,/ =P, + AP,=0,7 + 0,6 = 1,3 at.
Tra bang 1.251/ [6, p315] (tw ap suat dé suy ra nhiét do.)
Ta c6 ap suat hoi dot ¢ noi 1:

P, =1,9 at => nhiét do hoi dét n6i 1 1a : t;= 118,62 (°C)

Nbi | Nhiét do hai thit (°C) Nhiét d6 hoi d6t ( °C)
t,’= 107,14 t;= 118,62
2 tz’: 89,97 L= tl’- 1= 106,14
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3 t3’= 45,84 t3 =t,’-1=288,97
Bdng 3. Nhiét d6 hoi thit va hoi dot & cdc noi

IV.2. Xdc dinh ton that nhiét do ¢ moi noi.

Ton that nhiét d6 trong hé thong c6 dac bao gom:
. Ton that do nong do
. Ton that do ap suat thuy tinh
. Toén that do trd lyc dwong ong
4.2.1. Ton thdt nhiét do nong do(A’).
Tra bang 6.3/ [2, p254] tir nong do dung dich ta suy ra duwgc ton that nhiét do
nong do tirng néi nhw bang sau:

Bdng 4. Ton that nhiét A'

N6i No6ng do (% ) Ton that nhiét A’(°C)
1 8,92 0,1
2 14,22 0,17
3 35 0,71
= tong ton that nhiét & cac n6i do nong do la

A’=0,1+ 0,17 + 0,71 = 0,98 (°C)
4.2.2. Toén that nhiét do dp sudt thuy tinh(A”).

Gia tri A”” phu thudc vao chiéu cao cia 16p dung dich rir bé mat truyén nhiét
ctia buoéng dot dén mat thoang. Nhiét d6 boc hoi & bé mat thap hon nhiét do &
16p dwdi khodng 3+ 5°C [2, p255]

Tachon A”=4°C. => A”’=4+4+4=12(C)

4.2.3. Toén that nhiét do tré luc thity hoc trén duong ong (A°”).

Thuwong chap nhan ton that nhiét trén cac doan 6ng dan hoi thit tiv noi nay

sang no6i khac va tir n6i cudi dén thiét bi ngung tu nam trong khoang 0,5+ 1 °C

[2, p255]
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Tachon A’ =1°C =>N”=3°C
4.2.4.T6n thdt nhiét d6 chung cho toan hé théng

A=A +A”+A=0,98+12+3=15,98 °C

IV.3. Tinh nhiét dé séi cta tirg noi:

T =i+ AN +A”

Bdng 5. Nhiét do s6i & 3 noi

Nbi Nong do Nhiét d soi (°C)
1 8,92 111,24
2 14,22 94,14
3 35 50,55

4.3.4. Nhiét lugng riéng,nhiét dung riéng

4.3.4.1. Nhiét dung riéng

- Nhiét dung riéng ctia dung dich trudc co dac:

Vi X¢=6,5%<20% nén C,=4186.(1-Xq) = 3914(J/kg.d0o)
(cong thire 1.141/[6,p152])

- Nhiét dung riéng cia dung dich sau khi ra khoi néi 1:

X,=8,92%<20% nén  C;=4186.(1-X,) = 3813(J/kg.do)

Nhiét dung riéng cia dung dich sau khi ra khéi néi 2:
X,=14,22%<20% nén  C,=4186.(1-X,) = 3591(J/kg.do)
- Nhiét dung riéng ctia dung dich sau khi ra khoi noi 3:
X35=35%>20% nén Ci;= Cp.X5+4186.(1-X3)

(cong thire 1.141/[6,p152])

Vi Ci 1a nhiét dung riéng cua chat hoa tan khan.
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/7
0’0

Thanh phan cta ca chua (& nong do 6,5%) [5]

Nudc: 93,5%

Protein: 1,1%

Chat béo: 0,2%

Cacbonhydrat: 4,7%

Tro: 0,5%

Cn=4,180.X,,+1,711.X,+1,928.X+1,547.X+0,908.X,=538(J/kg.d0) [1]

=> C; = 2909 (J/kg.do)

4.3.4.2. Nhiét lvgng riéng

Tra bang 1.249,250/[6,p310-312]

Bdng 6. Nhiét lugng riéng , nhiét dung riéng ¢ cdc noi

Noi Hoi dét Hoi thi Dung dich
t(°C) 11 C, | o] i10°| (C) C
(J/kg.dd)| (J/kg.dd (J/kg.do (J/kg.do
118,62| 2709 | 4248 | 107,14 2391 | 111,24| 3813
106,14 2689 | 4228 | 89,97| 2662 | 94,14 3591
88,94 2660 | 4217 | 4584] 2581 | 50,55| 2909

IV.4. Phuong trinh can bdng nhiét

Ds, Dy, Ds: lwgng hoi dot vao noi 1, 2, 3 (kg/h)

Gq, Gc: lwgng dung dich dau va cudi hé thong (kg/h)

Wi, W, W3t lwong hoi thit boc ra & néi 1, 2, 3 (kg/h)

Ci, C,, Cs: nhiét dung riéng ctia dung dich néi 1, 2, 3 (J/kg.do)

Ca, Cc: nhiét dung riéng cua dung dich vao va ra (J/kg.do)
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Cui1, Cr2, Chs: nhiét dung riéng ctia nwéc ngung noi 1, 2, 3 (J/kg.do)
Iy, I, I: ham nhiét cua hoi dét noi 1, 2, 3 (J/kg)

Iy, i», i3: ham nhiét cta hoi th noi 1, 2, 3 (J/kg)

ta, t: nhiét do dau va cudi cia dung dich (°C)

ta1, ts, ts3: nhiét do s6i ctia dung dich ¢ noi 1, 2, 3 (°C)

01, 62, 63: nhiét do nwdc ngung noi 1, 2, 3 (°C)

Qu1, Quz, Qus: nhiét ton that ra moi tredng cua noi 1, 2, 3 (J)

- Phuong trinh can bang nhiét lwgng: X Quao= X Qn

s Tong két can bang nhiét lwvgng cho cac noi:

» No6il: Dauvao:

o am . GsCyt
- Dung dich dau mang vao: 979

- Hoi dét mang vao: Dy 1y

Ra:
- Dung dich mang ra : (65 —wy).Cot,
: D,.C .0

- Nudc ngung mangra: & "

A pAL pia 0,05.D,.1, =
- Ton that nhiét chung 1: +1y = Qy
= NOoi2:
Vao:

- Dung dich dau mang vao: (G —w,).C,.t,
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] ~s h Dﬂ-!ﬂ
- Hoi doi mang vao: *?

Ra:

- Hoithitmang ra : Wa-ty

- Dung dich mang ra : (G —wy —W,).Chut,
- Nuwéc ngung mang ra: D;.C5- 8,

- Ton that nhiét chung 2: Qeez = 0,05.0,. 1

. Noi 3:

Vao:

- Dung dich dau vao: (64— W, —W,).Cot,
- Hoi d6t mang vao: D=3

Ra:

- Hoi tht mang ra: Ws-Is

i Gy — W, —W, —W;).C,.t
- Dung dich mang ra: (Gq 1 2 3)- Ca.teg

- Nuwéc ngung ra: D;.C 5.0,

S0 that nhis = 0,05.D,.1
Ton that nhiét chung 3: s 3’3

¢ Viét can bang nhiét cho tirng noi:
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_. D, =W,
. Noi 2: 2 :

(Ga— W )Cyty + D1, = Woiy, +(Gg— W, — W) Chut, + +D2.C2-81 g 95 P22
,UD.
R Wl (055_[2 - Cl'tsl + C:ts: - Cn:-e:] + Wz (C:-ts: - izj = Gﬁ(cz-ts: - Cltslj

. Npi3:Da=WavAW =W+ W W

Doy 4 (Gy— W, — W,)Cput, = Wy.iyGy + W)Cyot g + D;.Coq.8; + 0,05.D,. 1

= Wp(0,95.13 — Cpi3.05 — Ca.top +i3) — Wi (Cauty — i)
= Ga(C3.t3 — Ca.tsp) + Wiz — C3.tea)

»  Gia thiét nhiét cung cap cho qua trinh c6 dac chi la nhiét ngung tu thi ta c6

thé xem nhiét d6 nuwéc ngung bing nhidt do hoi dot : Tt = O
Thay s6 va giai hé phwong trinh trén ta duwoc :

M1 = 70877 (kgh)
W2 = 72505  (ke/h)
W2 = 73818 (kg/h)
HJ:CEJP&E chit=WChning !Lr;rngl 100%
» Tinhsaisd:W = “Webvarchiscbning luvong) < 5% [10]
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Bdng 7. Bdng so sdnh sai s6 hoi thi

Noi WC.EJ vit chit (kg/h WCEJ ning hrong Sai s0 (%)
(kg/h)
1 730,67 728,77 0,26
2 730,67 725,05 0,77
3 730,67 738,18 1

= Chép nhan lugng hoi thi nhy gia thiét

4.5. Tinh hé so truyén nhiét

4.5.1. Xdc dinh hé sé6 truyén nhiét k 1a viéc phitc tap trong bai toan tinh nhiét.
C6 nhiéu cong thitc kinh nghiém c6 thé tinh hé s6 k don gian xong van dam béo

cac thong sb yéu cau dé ra. Dudi day st dung mot cong thive thie nghiém dé

tinh hé s6 truyén nhiét k : [2]

Lsi

k=400 *  kecal/ m%do.h

Trong d6  ty: nhiét do sbi ti'ng noi

xi: nhiét do dung dich tirng noi

111,24

. Noi 1: k, = 400. *** = 20881194 J/m>do.h
04,14

. Noi 2: ko = 400. ** = 11084951 J/m>.dd.h
50,55

. Noi 3: ks = 400. *** = 24183125 J/m%.do.h
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4.5.2. Can bdng nhiét lvgng cho ting noi

Bdng 8. An nhiét héa hoi & cdc noi

Noi Nhiét do hai thi (t') An nhiét héa hoi(kJ/kg) 1
1 107,14 2237
2 89,97 2282
3 45,84 2392

Nhiét Iwgng can thiét: [2]
= N6i 1: Q;= Wi =730,67.2237.10° = 1634509000 (J/kg)
. No6i2: Q; = War: —my.cr.(ts — ts)
V6i m; = Ga— W; =1961,33 (kg/h)
= Q. =1539507669 J/kg
= NO6i 3:Q3 = Wai.rs— mp.Co.( to — ts3)

Vi m, = Ga— Wi — W, = 1230,66 (kg/h)
Qs = 1555125350 J/kg

4.6. Tinh bé mdt truyén nhiét

Tinh nhiét do hitu ich trong tirng n6i : theo diéu kién bé mat truyén nhiét bang

Zar% E&

A Ky / Hilf

nhau : =

[2]

Ta c6 bang sau:

Bdng 9. Bdng két qua ti 1€ gitra nhiét luvgng va hé sé truyén nhiét & cdc noi

Noi Z A= A" + A" 4 A™ Nhiét lwvgng Q [Hé so Q/k Z
truyén

3
i=1
nhiét k

|

i

=
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0,1+4+1=51 1634509000 | 20881194 | 78,28
0,17+4+1= 5,17 1539507669 | 11084951 | 138,88
0,71+1+4=5,71 1555125350 | 24183125 | 64,31

281,47

Thay cac gia tri

AT = fu—ty = 72,78 ©

L0 _ 514517+571=1598 C

LAt _ &T_E& = 72,78 — 15,98 = 56,8 C

* Hiéu s6 nhiét do c6 ich tirng noi :
78,28

Noi1: Dy, =568.28147 = 158 C

128,33

Noi2: Di,=-56,8. 28147

28,03 C

64,31

Noi3: Di=56,8.28147 = 1298 C

* Dién tich bé mat truyén nhiét :

1634509000

Fl = 15,8.20771194 — 4’95 mZ
1539507669

FZ — 28,03.11084%31 — 4’94 l,1.12
1555125350

F3 — 12,98.24183123 — 4,95 l,1,12

Nhw vay, dwa vao Fi,5 ta c6 thé thiét ké hé thong c6 dac 3 noi co6 dién tich

truyén nhiét bang nhau va bang 4,95 m*
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V. CHON VA TiNH TOAN THIET KE THIET BI
5.1. Buong dot
5.1.1. Tinh s6 6ng truyén nhiét
Chon loai 6ng truyén nhiét c6 dwong kinh trong =25mm,bé day 6ng =2mm
( theo tiéu chuan [2,p238])
Chon chiéu cao 6ng H=3m
F 4,95

> ox x S 0,029%3x3,14 .
S6 6ng truyén nhiét n= “HF = = 18,1 (6ng)

(Theo bang quy chuan s6 6ng truyén nhiét V.11 [7,p42] )

Chon n=19 6ng

Chon céch sap xép theo hinh luc giac ,s6 hinh luc giac la 2,56 6ng trén duong
xuyén tam hinh luc giac la 5 6ng

5.1.2.Xdc dinh kinh buéng dét

D, = t.(b-1) + 4.d, (cOng thic V.141. [7,p42])

Trong do : t la budc 6ng [ trong khoang (1,2 + 1,5)d, ]
b 1a s6 6ng trén duong chéo cua hinh luc giac déu

_}
Chon t=1,5d, D= 1,5.d. (5-1) + 4.ds = 1,5.0,029.4 + 4.0,029 = 0,29 (m)

Theo bang XIIL6 trang 359 [2] ~ D, = 0,6 m

5.2. Buong dot
5.2.1. Buong kinh budng dot

Chon duwong kinh buéng dot 1a 1,2m ( theo bang quy chuan XII1.6 ,[7, p359])
5.2.2.Chiéu cao buéng dot

Thé tich khéng gian hoi dwgc xac dinh
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Vig= 7" (md) (cong thite V1.32 ,[7,p71])

Trong do : Vig, : thé tich khong gian hoi (m®)
pn : khoi lvong riéng cha hoi thit  (kg/m?)
W : hoi thit boc 1én trong thiét bi (kg/h)
Uy : cudng do boc hoi thé tich cho phép cua khoang

m3 m3
Cong thirc khong gian hoi trong mot don vi thoi gian (/7 .h)

Theo cong thitc VI.3.3, [7,p71]) : Us =f. Uqqw  khiP~ 1at
( g p (1a)

Vi Uy (1an 1@ ctdng do boc hoi cho phép ¢ P = 1 at thwong thi u, = 1600 - 1700
(m*/m°.h)
Chon Uy = 1600

=  Chiéu cao khong gian hoi la:

4‘1-";{9-;1
Highe  mpe? (cong thie V.34/ [7,p72])
= Nbil
Lt °C P1_ m? -
Co: 1=107,14( ) - =0,7557 (kg/™" ) (Trabang I.250/[7, p132])

P =13at - £=0,95 (ddthi VL3/[7, p72])

730,67
3

N Utt — 1520 N Vkﬂh: 0.7557.1520 — 0,636 (m )

4.0,636
= H&gh: 3,14.1,5% — 0,36 (1‘1‘1)

. Noi 2

27



o 3
co: ©2=8997 (%) - P2=04205kg™)
P, =07a - f=1,01
. U, =1,01.1600 = 1616

730,67

. Vign_ 0,4225.1616 - 1,07 (mg)
4,1,07
L fen 324350 67 ()
- Nbi3
Co: t=as8a(®) - P2=00684 (kg/™)

P’3 = 0,1 at - f:1,6
- Ug = 1,6.1600 = 2560

730,67
Vign 0,0624.2560 m3
- = =417 ()

4.4,17
H;fgh: 3,14.1,52

= 2,36 (m)

= Chon chiéu cao 3 buéng bdc la 2,5 m.
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