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LOI NOI PAU

K§ thuat say 1a mot nganh khoa hoc phét trién méi tir nhitng nim 50 dén 60 &
cac Vién va cac truong dai hoc trén thé gisi cha yéu giai quyét nhitng van dé ky thuat

say cac vat liéu cho cong nghiép va néng nghiép.

Trong nhimg nim 70 tr& lai day nguoi ta di dua k§ nghé sy cac ndng san
thanh nhiing san pham khd, khéng nhiing kéo dai thoi gian bao quan ma con lam
phong phl thém cac mit hang san pham nhu: trai cdy, ca phé, sita, bot, ca kho, thit
kho. Béi véi nudc ta 1a nude nhiét dgi am, viéc nghién ciu cong nghé say dé say cac
nguyén vat liéu co ¥ nghia dic biét: két hop phoi sdy dé tiét kiém ning luong, nghién
ctru cdng nghé say va thiét bi say phi hop véi tirng loai nguyén vat lidu dé dat duoc

chat lugng cao nhat. Bic biét bay gio nguoi ta con sy Ba Mia.

B4 mia la phu pham tir cc nha may dudng sau khi ép mia dé san xuat ra duong.
Theo s6 liéu cua Hiép hoi Mia duong VN, c6 khoang 10 triéu tin mia mdi nam va ti Ié
ba mia thu duwoc sau khi ép tir 25 — 30%.

B4 mia sau khi say c6 nhiéu céng dung khac nhau nhu: Lam nguyén liéu gidy,
chat @6t cho 10 hoi, lam van ép, lam dién mia... Va dic biét trong 4-5 nim gan day,
mot tng dung cua bi mia dem lai rat nhiéu hiéu qua dé 1 dung ba mia lam thiic 4n gia
stc, mat hang nay dwoc xuat khau véi sé luong 16n qua cac thi truong Nhat Ban, Han
Quéc..

O d6 an nay, nhom xin ung dung ba mia trong san xuat thic in gia stc, cu thé
1a bo sita va bo thit. Do c6 ham luong chit xo cao nén bi mia c6 thé thay thé cho cac

loai nguyén li¢u tho khac nhu co, rom...



NOI DUNG

CHUONG 1: NGHIEN CUU TINH CHATCUA VAT LIEU

1.1. TINH HINH THUC TAl

Trong nhitng nim gin ddy nhu cau cua cac cong ty nhap khau thtrc an cho bo

véi chit lwgng cao tir cac nude nhu Nhat Ban, Han Quéc 1a rat 16n.

Céc nha dau tu nude ngoai di chuyén tir viéc nhap thie an cho dai gia suc tir
M¥ 1a nudc ¢ nganh cong nghiép ché bién thirc an hién dai sang dau tu va khai thac
tai thi truong Viét Nam do ching ta c6 loi thé vé ngudn nguyén liéu va gia nhan cong
ré, cong vao do la giam dugc chi phi van chuyén hang sau khi qua ché bién vi co

khoang cach dia ly ngan.

Hién nay, phuong phap chan tha truyén thong cua ta cling dang dan dugc thay
bang phuong phap chin nudi c6 tap trung, ngdy cang hinh thanh nén nhiéu md hinh
trang trai chin nuéi Bo 14y thit va lay sita. Diéu nay dat ra van dé can giai quyét do 1a
ngudn thirc an c6 chat lugng cao dé cung cap cho ching. Chinh vi vay, khéi luong
thizc an coéng nghiép Vi yéu cau chat luong cao duoc st dung ngay cang nhiéu.
Nhitng md hinh san xuét trong nudc véi cdng nghé va thiét bi lac hau, phuong phap
ché bién chu yéu 1a thu luom c6 tuoi, cac phé pham ndng san c6 sin dem vé bam nho
cho an truc tiép hay tron thém cling véi cdm ngd, cam gao dé bo xung thém tinh bot.
Phuong phap nay chi ¢ tinh thoi vu khdng c6 kha nang cung tmg dwgc ngudn thic n
lau dai va on dinh vé chat luong.

1.2. TINH CAP THIET

Theo sb liéu cua Hiép ho1 Mia duong Viét Nam, véi khoang 10 triéu tAn mia
moi nam va ti 1é bd mia thu duoc sau khi ép mia tir 25-30%, tinh ra c6 thé thu dugc
2,5-3 triéu tdn mia. Tuy nhién, ngudn bd mia nay hién dang sir dung khong hiéu qua,
phan 16n duoc sir dung 1am phan hiru co, gia thé trong nam.

Hién nay, mot sé hing cung cp thiét bi 16n cua Dirc, Pai Loan, Lién bang Nga
d3 cho ra doi nhiing thiét bj ché bién hién dai, trong d6 phai ké toi 1a thiét bi sdy thung
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quay phan ly sir dung cong nghé siy & nhiét do cao tir 300°C t&i 500°C, thoi gian sdy
rat ngin chi vai chuc gidy. Cac thiét bi tién tién cua nudc ngodi v6i cong nghé, nguyén
Iy két cau, cac tinh ning sir dung, chi tiéu kinh té ky thuat duoc nghién ciru rat hoan

thién do d6 san phaAm mang tinh thwong mai cao.

Tuy vay, & Viét Nam chua c6 thiét bi siy nao phu hop tronglinh virc siy ba mia
lam thtrc dn cho dai gia suc do d6 viée dau tu nghién ciru thiét ké ché tao may siy
thung quay nham phuc vu cho nganh ché bién thirc an cho bo xuat khau 1 nhiém vy
cap thiét, c6 ¥ nghia khoa hoc va thyc tién, gop phan vao chi trwong Cong nghiép hoa
hién dai hod Nong nghiép, giam nhap khau va ting cudng kha ning san xuat cia cong
nghiép san xuét thie an cho bo xuat khau.

Trong cong nghé san xuat thirc dn cho bo c6 rat nhidu yéu to anh hudng tdi chat
luong va gia thanh san phdm nhu: k¥ thudt 0 men, ché do sdy, phuong phép siy. Dbi
v6i thitc an cho bo ché bién theo phuong phap cong nghiép nguyén liéu duge G men
bang Uré, ri mat sau 1-3 thang c6 do am 50-60% duoc dua vao sdy dé giam do am
xudng 13%, sau d6 dong banh bao quan. Chinh vi viéc giam am tir rat cao xudng 13%
trong khi d6 doi hoi thoi gian siy ngan dé khong bi mat dinh dudng cua thire an.

1.3. PAC TINH CHUNG CUA BA MIA

1.3.1. Cdu tgo ba mia

Chiéu dai soi khoang: 0.15 + 2.17 mm

Chiéu rong khoang : 21 + 28 um

1.3.2. Thanh phan héa hec

Xenlulozo : 51.4%
Heminxenlulozo 1 22.7%
Lignin : 18.2%

Chét hoa tan khac  : 7.7%

1.3.3. Tinh chdt vat ly ciia bd mia

> Khéi lirong riéng:

p = %H,0 . przo + %Xenlulozo . pyen + 2.5%. Pauong
Trong d6: pyen = 0.89/0m3 , chiém 30%
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pr20 = 1000kg/m® = 1g/cm?® | chiém 50%
Pawsng = 1.57g/cm® , chiém 2%
Suyra: p=0,50*1+0,3*%0.8 + 0,02*%1,57 = 0,9lg/cm3

> Nhiét dung riéng:

Ca—Ck
100

C=Cy+

X w

Trong do:
Ca=4200J/kgK , Cy = Cyentutozo = 0.7 kcal/kgK = 2940 J/kgK

Suyra; C=0.7+ 11_057 X 50 = 0.85 kcal/kgK = 3570 J/kgK

0

> Hé s dan nhiét:

A=0.1 WmK

1.4. BA MIA LEN MEN
1.4.1. Qué trinh 1én men

Muyc dich ctua qua trinh nay la pha hay ciu trac so xo¢i cua cellulose,
hemicellulose... va tang ham lugng proteine trong thirc an cho gia sac. Hién nay, bén
Nhat 1am cai nay véi qui md cdng nghiép rdi, ho con sang Viét Nam dé dinh mua ba

mia cia minh

Bi mia dugc thu tir nha may dudng va cic co so san xuat duong mia, phoi kho
va nghién thanh soi c6 kich thuéc 2-3 mm. B mia duoc phdi tron véi cac thanh phan
CaCOs, CaSO,, Uré, lam co chat 1én men. Co chat nay dugc thanh khu trung béng buc
xa gamma vdi liéu xa 15 kG trén ngudn Co-60 va bang hoi nudc (121°C, 60-90").
Loai Pleurotus sajor-caju (Fr.:FR.)Fr. dugc str dung trong thuc nghiém. Cac moi
truong thach khoai ty va hat lta mi duoc dung dé nhan sinh khéi loai nay trudce khi

Ién men.

Lén men co chit duoc tién hanh & nhiét d6 28-30°C, d6 4m khong khi 85-90%
trong thoi gian 30 dén 45 ngay.

Luong xo soi va protein tho duoc xac dinh theo quy trinh chudn AOAC va bang
phuong phap Kjeldal. Mirc d6 tiéu hoa chat kho cua ba mia trude va sau 1én men dugc
danh gia bang phuong phap tiéu héa "nylon bag" trong da cé bo.
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1.4.2. Gia tri dinh dwéng cua ba mia 1én men

Khi két thuc giai doan 1 soi (sau 30 ngdy), lugng cellulose, hemicellulose va
lignin giam khong dang ké. Nhung & giai doan hinh thanh qua thé (sau 45 ngay), cac
thanh phan trén ¢ chidu hudng giam manh. ¢ giai doan nay c6 thé mot lugng co chat
duoc huy dong cho qué trinh phat trién sinh khéi t& bao. Pac biét 1a lwong lignin va

hemicellulose giam manh trén 9% so v&i trong luong chat kho co chét.

Thanh phan lignin giam 1a théng sé rat co6 ¥ nghia d6i véi qua trinh 1én men
sinh hoc 1am bién d6i ciu tric hda hoc bén viing cua xo sgi ndng nghiép va ting
cuong ty 18 tieu hoa khi sir dung lam thire an cho gia stic. Ngoai ra tong lugng protein
cling duoc cai thién dang ké, tang tir 1,5% dén 9,1% (sau khi 1én men 45 ngay). Su gia
tang nay chinh 13 nho sy bién ddi vé mat chat lugng tir ngudn nito vo co bd sung trong
co chat ¢ dang (NH4),S0,, Uré va NaOH thanh ngudn nito hiru co dang protein sinh

khéi té bao vi sinh vat.

Ba mia da 1én men va chua 1én men:




CHUONG 2: CONG NGHE SAY

2.1. QUY TRINH SAN XUAT

Than mia tuoi (1 nguyén liéu cia nha may dudng) duoc bam nho ép lay duong,
sau d6 phan ba mia (1a chat thai ctia nha may duong) c6 d6 am ban dau 1a 50-55%
duoc dua vé i men bﬁng dam URE va ri mat. Sau tir 1 dén 3 thang dat chét luong duoc

dem vao danh toi va say lam thurc an cho bo.

Bam nho »| Ep lay duong

d

Than mia tuoil

Y

Panh toi - U men bang - Ba mia
URE wva ri mat

w

Siy kho

Lam mat ™ Pong goi

> Gigi thiéu cac thiét bi xi 1y so bg:
- Cancau
- Bancao
- Céan mia
- Céc bang chuyeén (buc tiép liéu, biang x4 mia)
- May san bang (khoa bang)
- May bam (may chat)
- May danh toi (bua dap)

2> Quy trinh sdn xuat:

- Bwéc 1: Mianguyén liéu duogc dua vé nha may va tién hanh bam nho.




day chuyén va tién hanh ép.
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- Bwéc 3: B& mia thai ra dugc dem di 4 18n men bang Uré va ri mat.
- Bwéc 4: Sau thoi gian G men, bd mia dugc danh toi dwa vao hé thong siy kho
va lam mat.

- Bwéc 5: Ep kién, dong goi.

2.2. CHON TAC NHAN SAY, CHE PQ SAY
2.2.1. T4c nhan say

Ba mia duoc séy kho dung lam thuc an gia suc, xuét khau nén doi hoi do sach
binh thuong, & day co thé sir dung tac nhan siy 1a hdn hop san pham chay dau FO va
khéng khi.

2.2.2. Ché dj sy

> Thong sé tac nhan say:

+ Nhiét d6 vao ‘t,=300°C
+ Nhiét do ra :t,= 70°C

> Thong sé cua vat liéu say:

+ Do 4m ban dau cua vat lidu W, =50 %
+ P06 am cua vat liéu sau khi sdy : W, = 13+0.5 %
2.2.3. Thoi gian say

Chon theo thuc nghiém t = 40 phut.



2.3. PHUONG PHAP SAY VA CAP NHIET

Dé siy ba mia, dung phuong phap sdy nong, tdc nhan siy néng nén do am
tuong dbi @ giam dian dén phan ap sut trong tac nhan say giam. Mat khac nhiét do vat
licu sdy ting nén mat do hoi trong cac mao din ting 1én do d6 phan ap suét hoi nuéc
trén bé mit vat sdy ciing ting theo. Nghia 1a ¢ day co su chénh léch phan ap suit giira
bé mit vat liéu siy va méi truong nhd d6 ma o sy dich chuyén am tir trong long vat
liéu sy ra bé mat va di vao méi truong.

C6 2 cach dé tao ra do chénh léch phan ap sut hoi nuéc gitra vat liéu siy va
moi truong

+ Giam phan &p suét cua tac nhan sy bang cach dét ndng no.

+ Tang phan ap suat hoi nudc trong vat ligu say.

O ddy, tac nhan siy ndng vao thung siy va hoa tron véi vat liéu siy. Tuc 1a trao
d6i nhiét gitra moi chat sdy va vat liéu 1a dbi luu. Am bay hoi tir bd san s& duoc tac
nhan sdy chuyén ra ngoai thung quay.

2.4. CHON THIET BI SAY

Trong céng nghé san xuat thirc an cho bo c6 rat nhiéu yéu té anh huong téi chat
luong va gia thanh san pham nhu: k¥ thuat & men, ché do siy, phuong phap siy. Doi
V6i thirc an cho bo ché bién theo phuong phap cong nghiép, nguyén liéu duoc i men
bang Uré, rimat sau 1-3 thang c6 d6 am 68-70% duoc dua vao siy dégiam do am
xudng 13%, sau d6 dong banh bao quan. Chinh vi viéc giam am turat cao xubng 13%
trong khi d6 doi hoi thoi gian sy rat ngan dékhong bimat dinh dudng cua thirc an.
DPong thoi, vat liéu ba mia ¢ dang soi nho, ngan nén co thé thich hop vai céc thiét bi
say nhu: thiét bj say kiéu thap, say thing quay, say tang soi...

Dé phl hop véi quy mo san xuat va von dau tu ciia cic co s& san xuat thic an
cho bd ¢Viét Nam chon may siy kiéu thing quay dé nghién cuu.

> Uu:

- Ché tao kha don gian.

- Nhiét do tac nhan séy cao.

- Hi¢u qua trao doi nhiét, am cao.
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- Cuong d¢ trao d6i nhiét va tai am 16n.

- Thoi gian sy ngén.

- Chét luong san pham ddng déu.

» Nhugc:

- Thiét bi cong kénh, C6 thé 1am chdy san pham sdy

Tuy nhién néu chon duoc nhiét do va tdc do tac nhan siy phu hop thi ta co thé

st dung thiét bi nay.
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CHUONG 3: TINH TOAN THIET BI SAY

3.1. CAU TAO HE THONG

S A A A A

S

So dd ciu tao hé théng may say ba mia Iam thire dn gia sic kiéu thung quay

1. Budng dét 2. Bang tai dan liéu 3. Cura cap liéu
4. Pau vao thing say 5. Banh ring dé quay thung sdy 6. Thing say
7. Quat hat 8. Xyclon thu san pham

9. Van thai san pham khong dat.

Nguyén ly 1am viéc: Vat siy la b4 mia 4m duoc 0 men di vao tir cira thong qua
bang tai, may danh toi va van cap liéu. Chuyén dong cia thiing théng qua vé ngoai c6
gan banh rang. Sau khi nguyén liéu am dugc dua vao trong may tir phia dau thing
quay, may bat dau quay tron va cac canh bén trong 1am nhiém vu dao déu nguyén liéu,
nguyén lidu duoc dao déu nhu vay sé tiép xdc véi khi néng day du va duoc tach hoi
am bay ra. Trong sudt qua trinh dao va siy nhu vay, nguyén liéu duoc dich chuyén tur
phia dau thing quay t&i phia cudi thung va dat d6 kho can thiét, va cubi cing nguyén
liu duoc thoat ra ngoai qua bo van canh sao, rdi qua hé thong Cyclon néng con khi
thai c6 nhiét d6 70°C mang theo hoi 4m thai ra méi trudng. San phim sau sdy c6 nhiét

d6 khoang 60°C phai dugc 1am mét. Tén thit dinh dudng tuong di thip.
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3.2. XAC PINH CAC KiCH THUOC CO BAN CUA THUNG SAY

3.2.1. Khéi Iwong vat sdy ddu vao:
G, = Gy.(1-0)/(100-001) + G, = 1500.(50-13)/(100-50) + 1500 = 2610 kg/h

3.2.2. Tinh cdc kich thwéc co ban cia thung say

> Xdc dinh thé tich thiing say V:

Theo kinh nghiém ching ta chon hé sb dién day B = 0,3. Khi d6, thé tich thung
say bang:

G1.T _ 2610.40
V= —

=2t - =6,37m’
ppB 910.0,3

> Xdc dinh dwong kinh va chiéu dai thiing sdy:
Chon ty s6 L/D = 5 hay L = 5D. Khi d6 dudng kinh thing say s& 1a:

34V 314.6,37
D= /— = / =12m
5.1 5.3,14

= Chiéu dai thing sdy: L=5.1,2=6m

3.3. TINH TOAN QUA TRINH SAY LY THUYET

Thiét ké HTS thung quay dé say ba mia véi ning suat G, = 1500kg/h, biét:

- Do am vat lieu: o, = 50%, o, = 13%

- Khéi lugng riéng bd mia: p, = 910kg/m®

- Thoi gian siy: T = 40 phat

- Khéng khi ngoai troi co ap suat B = 745mmHg, xéac dinh boi cap théng sb
nhiét d6 va do am twong ddi (o, t,) = (20°C, 85%)

- Nhién liéu dau FO c6 thanh phan: C = 84%, H = 13%, O = 0,3%, S = 2%, A
=0,5%, N = 0,2%.

3.2.1. Tinh toan qua trinh chay

» Nhiét tri cao cua nhién liéu:

Q. = 33858C + 125400H — 10868(O - S), ki/kg

Q. = 33858.0,84 + 125400.0,13 — 10868(0,003 — 0,02) = 44928, kJ/kg
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» Luong khong khi Iy thuyét can thiér d@é dot chay 1kg nhién liéu:
Lo = 11,6C + 34,8H + 4,3(S - O), kgkK/kgnl
Lo = 11,6.0,84 + 34,8.0,113 + 4,3(0,02 — 0,003) = 14,34 kgKK/kgnl

> Hé s6 khong khi thira sau buong hoa trén:

o= QcMpa+Cnitni—(9H+A)ig—{1-(9H+A)}Cpp.t1
LO-{do(ia_iao)"'cpk(tl_to)

- Chon hiéu suit budng dbt npg = 90%
- NDR cua nhién li¢u C,, = 2,29 kJ/kg
- NDR dang ap cta kk: Cy = 1,05 ki/kg
- Entanpi cta hoi nudc iy va iy, kl/kg
lo = 2500 + 1,842t, = 2500 + 1,842.20 = 2537 kJ/Kg,
I, = 2500 + 1,842t, = 2500 + 1,842.300 = 3053 kJ/kg
- Luong chtra am d, ctia khong khi vao dugc xac dinh bai cip thong sb (¢q, to)
= (20°C, 85%) : do = 0,01242 kg 4m/kgKKK, 1o = 51,587 ki/kgKK
- Nhiét do nhién ligu: t, = t, = 20°C
_ 44928.0,9+2,29.20—(9.0,13+0,005).3053—[1—(9.0,13+0,005)].1,05.300 _

= o = 8,977

14,34.[0,01242.(3053—-2537)+1,05.(300—20)

> Xdc dinh lwong chira dm sau busng hoa trén d;

_ 9H+A+a.Lg.dy _ (9.0,13+0,005)+8,577.14,34.0,01242
aLo+{1-(9H+A)}  8,577.14,34+{1—(9.0,13+0,005)}

= 0,022 kg am/kgKK

1

> Entanpi cua TNS trueéc qua trinh say:

_ QeMni+Critni+aloly _ 44928.0,9+2,29.20+8,577.14,34.51,587 _
aLy+1—(9H+A) 8,577.14,34+1—(9.0,1340,005)

381,25kJ/kgKK

> DG dam tuwong doi ¢, Ciia TNS truéc thiing sdy:

Truéc hét, tinh phan ap suat bdo hoa cia hoi nudc & nhiét do t,

Pbl — eXp {12 4026,42 } — eXp{12 _ 4026,42

2355+t 235,5+300

= 88,3 bar

_ B.d, _ 745/750.0,022
Pp1.(0,621+ d;) 88,3.(0,621+0,022)

= @1 = 0,038 %
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3.3.2. Tinh toan qué trinh sdy ly thuyét:

> Luwong am cdn béc hoi trong 1h:

W = G,2=%2= 1500.==> = 1110 kg am/h
e

100-50

> Luwong chia dm dyova do am twong doi @20C0 thé xdc dinh bang do thi nho

cap thong sé (Iy; t) trong dé I,=1, da biét, tuy nhién cd thé tinh theo cong thuc:

I;—Cpktz  _ 381,25-1,05.70

dyo = = = 0,117 kg am/kgKK
2500+ 1,842.t, 2500+1,842.70
Phan 4p suat bdo hoa cua hoi nudc 6 t, = 70°C
_ 40264 4 _ 40264 5 _
Prz= exp{ 12 - 2355+ tz}_ exp{12 235,5+ 7ot~ 0.3 bar
B.dy _ 745/750.0,117

= Do am tuong ddi: ¢y = =52,49%

Pp2.(0,621+ dgg)  0,3.(0,62140,117)
> Lurong tiéu hao khong khi Iy thuyét diing cho bay hoi 1ke nuéc:
lo = 1/(do — do) = 1/(0,117 — 0,022) = 10,53 kgKK/kg am

Luong tiéu hao khong khi trong 1h:
Lo =1lo*W =10,53.1110 = 11688,3 kgKK/h

Theo phu lyc 5, sach Tinh toéan thiét ké HTS cua PGS-TSKH Tran Vin Phu, tra
dugc thé tich cta khoi am chia 1kg khéi kho trudc va sau qué trinh say 1a vo= 1,67 va
Vo= 1,16 [m*/kgKK], do dé:

- Luu luong thé tich ciia TNS trudc qué trinh say:

Vi =vy.Lo=1,67.11688,3 = 19519,5 m*h
- Luu luong thé tich cia TNS sau qué trinh say:

V, =V,.Lo=1,16.11688,3 = 13558,4 m°/h
- Luu lyng thé tich trung binh:

Vi = 0,5.(V1 + V) = 0,5.(19519,5 + 13558,4) = 16538,95 m*/h = 4,6m*/s
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3.3.3. Tinh toan nhiét thung sdy

> Tén that nhiét do vt lidu sdy mang di:

Ta c06 nhiét dung riéng cua ba mia: Cy = 2,92 kJ/kgK

Do d6 Nhiét dung riéng caa bd mia ra khoi thing say:

Cyz = Cu(1-0,) + Cap = 2,92.(1 — 0,13) + 4,1868.0,13 = 3,04 ki/kgK
= Ton that nhiét do vat liéu siy mang di:

Q. = G,.Cya(t; — tg) = 1500.3,04.(70 -20) = 228000 k/h

= & _ 228990 _ 5054 ki/kg 4m

Qv w 1110

> Ton thdt ra méi trieona:

Pé tinh ton that ra moi truong ta phai gia thiét tdc do TNS trong thung say w
(m/s). Sau khi tinh todn xong luong tac nhan say thyc s& kiém tra lai gia thiét nay. Co
s dé gia thiét toc do TNS trong TBS thuc té la toe do ly thuyét wo (m/s). Toc do nay

chinh 1a ty s6 gitra luu lwong thé tichstrung binh Vi va tiét dién tu do cua thung say.

- Ta da chon hé s dién day B = 0,3 do d6 tiét dién tu do cua thung siy co thé

tinh gan dung:

_ 2 _ 2
Ftd - (1'6)-Ft5 - (1 O,z)nD - (1 0,34)7r1,2 - 0’79 mz
= Khi d6 toc do say ly thuyét:
WOZ%:%:&S m/s

= Ta gia thiét toc d6 TNS trong qua trinh say thuc 1a w = 6m/s

= C4c dir liéu dé tinh mat d6 dong nhiét gom:

- Nhiét @6 dich thé nong: trong trudng hop nay Ia nhiét do trung binh cua
TNS va va ra khoi thung say:
t = 0,5.(t, + t,) = 0,5.(300 + 70) = 185°C

- Nhiét do dich thé lanh: chinh 1a nhiét 36 méi truong: tr, = t; =20°C

- Thing say lam bang thép c6 chiéu day & = 3mm, c6 hé s dan nhiét lay theo
tai liu A = 71,58 W/mK. Nhu vay thing sdy c6 duong kinh D,/D; = 1,203/1,200. Do
d6, két cau cua thung say thoa man quan hé D,/D;< 2 nén c6 thé xem trao doi nhiét doi

luu gitra TNS va mai truong la qua Vach phang.
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- Phia trong thiing siy 1a trao d6i nhiét cudng birc véi toc d6 TNS gia thiét w =
6m/s. Khi d6 hé sb trao ddi nhiét dbi luu cudng bic gitta TNS véi bé mat trong cua
thung say tinh theo cong thirc: aq = 6,15 + 4,17w = 6,15 + 4,17.6 = 31,17 W/m?K

- Trao d6i nhiét dbi lwu phia ngoai mit thang siy véi khdng khi xung quanh
theo kinh nghiém 1a trao ddi nhiét dbi luu tu nhién chay réi. Do dé hé s6 trao dbi nhiét
d6i luu o, s& duoc tinh theo CT: ap = 1,715.(ty, — tr)** = 1,715.(t,, — 20)*%%

Trong d0: t,, 1a nhiét ¢6 mat ngoai thing say, nhiét d6 nay chua biét.

- Nhu vay mat do dong nhiét s& phai thoa mén cac dang thic g = 0, = g3

Trong do:

Q1 = 0z (tia- twa) = 31,17.( 185 - t,,1)
G = 5.(tu- taz)SUY Ta bz = g — G2.8/A = tys — GO/
O3 = 02.(twz - tr2) = 0. (tw2 - 20)
O day, tw; 12 nhiét d6 mat trong cua thing sdy, ciing chua biét. Puong nhién,

khi mat d6 dong nhiét thoa mén cac dang thire trén day thi n6 ciing thoa man phuong

trinh truyén nhiét: q = k.(tn — tr) = k.(185 - 20), véi k 1a hé sé truyén nhiét: k =

1
1 1 19
a8 ay

W/mK

- Str dung phwong phap 1ap chon cac gié tri cua t,, véi sai s6 ¢, va g, 13 0,001

ta c6 bang két qua:

twl, ql =al.(185 - twl), | tw2 , | 02 , | 93 = a2.(tw2-20), | (q1-
(0C) | (W/m?d (oC) (W/mK) | (W/m?) q2)/q1
150 | 1090,9500 149,9542 | 8,6727 | 1127,0587 ]
0,0331
145 | 1246,8000 144,9476 | 8,5600 | 1069,5537 0,1422
148 | 1153,2900 147,9516 | 8,6280 | 1103,9665 0,0428
149 | 1122,1200 148,9529 | 8,6504 | 1115,4977 0,0059
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149,1 | 1119,0030 149,0530 | 8,6527 1116,6524 0,0021
149,12 | 1118,3796 149,0730 | 8,6531 1116,8834 0,0013
149,14 | 1117,7562 149,0931 | 8,6536 1117,1144 0,0006

= Ta tim duoc: t,; = 149,14°C va t,,, = 149,09°C
Hé s truyén nhiét: k = 6,77 W/mK

Mat d6 dong nhiét: g = 1117,26 W/m?

- Dién tich bao quanh thing say F. Vi ta tinh truyén nhiét qua thanh thing say

nhu 13 truyén nhiét qua vach phiang, do d6 dién tich bao quanh thing say bing dién

tich phan hinh try tinh theo duong kinh trung binh. Nhu vay dién tich F bang mDyL va

dién tich dng dan va ong thai hai dau thing sy, trong d6 Dy, = 0,5(D;+D,) = 0,5(1,203
+1,200) = 1,2015 m

Theo kinh nghiém, ta lay:

2
F = iDL + 2.22= 3/14.1,2015.6 + 3,14.(1,2015)%/2 = 24,9 m?

Do d6, ton that nhiét ra moi trudong Qpy bang:
Qmt = 3,6.0¢.F =3,6.1117,26.24,9 = 100151kJ/h
Omt = Qm¢W =100151/1110 = 90,23 kJ/kg am

4

véi: F 1a dién tich bao quang thung say, m?

q; 1a mat do dong nhiét, W/m?.

Trong HTS thuing quay, tong ton that nhiét bang ton that nhiét do VLS mang di

va ton that nhiét toa ra moi treong. Téng tén that nay bang:

Qv + Qme = 228000 + 100151 = 328151 kJ/h

QV + Qe = 205,4 + 90,23 = 295,63 kd/kg am

3.4. XAY DUNG QUA TRINH SAY THUC

1.

A= Calo— (Qv + Q) = 4,1868.20 — 295,63 = -211,894 ki/kg 4m

2.

Tinh gid tri A:

Xac dinh cac thong sé caa TNS sau qua trinh sdy thyc:
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Pé tinh cac thong sb sau qua trinh sy thyc, truéc hét ta tinh nhiét dung riéng
dan xuit cua TNS trudc qua trinh sy Cgy(dy):

Cex(d1) = Cpy + Coanly = 1,05 + 1,842.0,022 = 1,09 ki/kg

- Theo CT (7.32) Sach TT TK HTS Tran Vian Phd, luong chira 4m d, cua
TNS sau qué trinh say thuc bang:

=0,1065 Kg am/kg kk

d, = di+ Cax-da-(t1—tz)_ 0022 + 1.09.(30—10)
2m i2—A ’ 2628,94+211,894

Entanpy |, cia trang thai nay cd thé tinh theo cong thuc (7.33)
I, = Cpitz + dp.i; = 1,004.70 + 0,1056.2628,94 = 350,262 Kg/kgkk

Theo (7.34) d6 4m twong ddi ¢, cia TNS sau qué trinh say thwc bang :

B.d, 201065

- — 750 = 48%
Pb,(0,621+d;)  0.3(0,621+0,1065)

P2

e Luong TNS thuc té:

|=——=— = =11,843 Kgkk/kg 4m

" dy,—d; 0,1065-0,022

L =IW =11.834.1110 = 13135,74 Kgkk/h = 3,6488 Kgkk/s

e Luu luong thé tich trung binh trong qué trinh say thuc

- Luu luong thé tich ¢ trang thai trudc qua trinh say V,. Trén kia chung ta da
c6 thé tich cua 1kg khéi khd & trang thai t; = 300° C va ¢; = 0,038%, v, =
1,67. Do d6

V; = v;L = 1,67.3,6488 = 6,0395 m®/s
Luu luong thé tich TNS sau qua trinh sdy thuc. Véi nhiét d6 t, = 70°C va o,
= 48% , tir phu lyc 5 ta tim dwoc v, = 1,17 m*/kgkk. Do do :

V, = v,L =1,17.3,4688 = 4,269 m*/s

- Luu luong thé tich trung binh trong qué trinh say thuc Vi
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Vi = 0,5(V; + V) = 0,5(6,0395 + 4,369) =5,1825 m®/s
Hay Vy, = 18657 m°/h
Diy 1a mot trong hai cin ¢t dé chon bom quat.
e Kiém tra lai gia thiét vé toc d6 TNS:
Tbc dd TNS trong qué trinh sdy thuc bang:
Vep _ 51825

W = —=6,56 m/s

Fed 0,79
Nhu vay,gia thiét w = 6m/s khi tinh ton that 12 hoan toan c6 thé xem 1a chinh
Xac.
Dé thiét 1ap bang can bang nhiét ta tinh:
e Nhiét lugng tiéu hao q:
q=1(1, — lp) = 11,834(381,25 — 51,587) = 3901,23 kJ/kg am

e Nhiét lugng cé ich gq:

q =i, — Cuty1 = 2628,94 — 4,1868.60 = 2377,732 kJ/kg am

e Ton that nhiét do TNS mang di qy:
02 = ICu(dg)(t, — to) = 11,364.1,0268.(70 — 20) = 583,428 ki/kg 4m

e Tong nhiét lugng cd ich va cac ton that g :
q =G+ Qy + Qu + G = 2377,732 + 583,438 + 20574 + 90,23 =3256,79 ki/kg
am
Vé nguyén tac nhiét lugng tiéu hao g va tong nhiét luong c6 ich va céc ton that
q phai bing nhau. & day do nhiéu Iy do, c6 thé do trong tinh toan chung ta da
lam tron hoic sai s6 do tra d6 thi vv... ma ching ta di pham phai sai s6 tuyét
d6i Aq=q-q bang:
Aq=q-q =3901,23 — 3256,79 = 644,44 ki/ kg 4m

Sai s6 twong dbi ¢ bang:

_ Aq _ 644,44
q 390123

=16,5%

Vay sai s6 nay trong tinh toan nhiét 1a cho phép.
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e Bang can bang nhiét:

TT | Dailuong Ki hiéu kJ/kg 4m %

1 Nhiét lugng co ich o} 2773,732 71
02

2 | Ton that do TNS v 583,428 15
Omt

3 | Ton that do VLS q 205,4 5
Aq

4 | Ton that ra mdi truong q 90,23 2

5 | Tong nhiét luong co ich va ton that 3256,79 83

6 | Sai s tinh toan 644,44 16

7 | Tong nhiét luong tiéu hao 3901,23 100

3.4.1. Tinh nhién ligu tiéu hao.

e Luong nhién liéu tiéu hao dé bdc hoi mot kg am b tinh theo (7.10).

q 3901,23

b= = =0,0965 kg nl/kg 4m

Qcpa  44928.0,9

e Luong nhién li¢u tiéu hao trong mot gio B:

B=b.W =0,0965.1110 =107,115 kg nl/h
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3.4.2. Tinh tro luc va chon quat

Tinh tiéu chuin Re.

- Puong kinh trung binh cta ba mia lay d = 2. O nhiét do trung binh cia TNS
t = 185°C, c6 thé 14y gin dang v theo phu luc 6,

v =32,57.10° m%s. Do do:

w.d 6.7

Re = = =
=y T3257.10-¢

Hé s6 thay dong a.

-Theo (10.20) a bang:

a=558 + — + = = 5,58 + 2 4 1=
Re  +Re

\/_
Khdi lugng riéng dan xuat.
-Theo (10.23) ta co:

_025(G1+G2)B __ 0,25(2610+1500)0,3
~ o752V 0,75.2.6,37

=32,261 kg/m®

Pax
Hé s ¢,

-Néu lay khéi luong riéng cta ba mia p, =? theo (10.22) ta duoc:

Py — Pax
f = —-—
Pv
Hé s C,.
-Theo (10.21) hé sb & bang:
_1= _ _
Ci=~
Tro luc qua l6p VLS.

-Theo kinh nghiém, tré luc cia TNS qua 16p vit liéu trong thung sdy theo
(10.19) bang:

a.Lw?.pr.Cq
Ap, = ~Zad
g.

O day ta liy khi luong riéng py ctia TNS nhu 1a khéi lugng riéng ciia khong khi &
nhiét d6 185°C va bang p,,=0,770 kg/m®.

Trd luc xyclon va budng dot.
-Theo kinh nghiém tr¢ lyc qua xyclon Apy =7 , tr& lyc budng dét Ap,, =?, trd

luc cuc bo va cac ton that phu léy 5%.
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Téng tro lyc.
-Téng trd luc quat phai khic phuc bang:
Ap; = 1,05(Ap; + Apx + Appq = 1,05(

Giang ap dong.
-Gia str toc d6 TNS ra khoi quat c6 tbec do w = ?m/s. Khi d6 giang ap dong
bang:
w?.py
Ap, =
Pa 2.9

Cot ap cua quat:
Ap = Ap, + Apg =?
Chon quat.
-Can ctr vao cot ap Ap =? Va luu luong Vy, =18657 mh
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