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LOI MO bAU
Mot trong nhitng nganh c6 su dong gop to 16n dén nganh cdng nghiép nudc ta noi

riéng va thé giéi néi chung @6 1a nganh céng nghé hod hoc. Pac biét 12 nganh hoa chat
co ban.

Trong thuc té, chung ta su dung rat nhiéu dang hod chit khac nhau: hdn hop nhiéu
chat hay don chat tinh khiét. Ma nhu cau vé mot loai hoa chét tinh khiét cling rét 16n.
Qua trinh ¢c6 thé dap tmg phan nao d6 tinh khiét theo yéu cau la chung cat: la qua trinh
tach cac cau tir trong hdn hop long — 16ng, hay hdn hop long — khi thanh céac cau tir
riéng biét dua vao do bay hoi khac nhau cua ching.

Va ddi v6i hé acetone — nuéc, do khomg co dlem dang phi nén c6 thé dat dugc bat
ky do tinh khiét theo yéu cau nhd qua trinh chung cét.

Nhiém vu thiét ké: tinh ton hé thong chung luyén lién tuc dé tach hdn hop hai cdu
tu : acetone — nudc vdi cac so liu sau day:

Ning suat san pham dinh : 1500 Kg/h

Nong d san pham dinh : 98% theo khdi lugng
Nong d6 nhap liéu : 30%

Ap suat 1am viéc : 4p suat thuong.
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CHUONG 1

GIOI THIEU VE
ACETONE VA QUI TRINH
CONG NGHE

1. Gidi thiéu so b :

Acetone c6 cong thirc phan tir : CH;COCH; .Khéi lwong phan tir bang 58.079 dvC

La mot chét 1ong khong mau, dé luu dong va dé chay, vdi mot cach ém diu va co
mui thom.

NG hoa tan v han trong nudc vad mot sd hop chit hitu co nhu : eter, metanol,
etanol, diacetone alcohol...

Ung dung : Acetone dugc ing dung nhiéu 1am dung mdi cho céng nghiép, vi du
cho vecni, son, son mai, cellulose acetate, nhya, cao su ... N6 hod tan tét to acetate,
nitroxenluloz, nhya phenol focmandehyt, chat béo, dung moi pha son, myc in 6ng
ddng. Acetone 1a nguyén lidu dé tong hop thuy tinh hitu co.

Tir Acetone c6 thé tong hop ceten, sumfonat (thudc ngit), cac holofom.

Puoc tim thdy dau tién vao nim 1595 boi Libavius, bang chung cat khan duong, va
dén nam 1805 Trommsdorff tién hanh san xuat Acetone bang cich chung cat Acetat
ctia bo tat va soda : 1a mot phan doan long nam gitra phan doan rugu va eter.

Mot s6 thong s vat 1y va nhiét dong cua Acetone :

e Nhiét d6 nong chay . -94.60C;

e Nhiét do soi . 56.90C;

e Tytrong ) Az ;

e Nhiét dungriéng Cp : 22 Kcal/mol (chuan ¢ 102 0C)
e Do nhdt p : 0.316 ¢cp (6 2500)

e Nhiét tri : 0.5176 callg ( & 20°C)

Tinh chét hoa hoc :
Cong hop voi natri bisunfit:
OH
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CH;COCH3; + H,0— CH;- C -SO3;Na

CH;
( 1-metyl-1-hydroxi etan sunfonat natri )
Cong hop axit HCN:
OH
CH3CO + HCN — CH;-C-CN
CH;
(pH=14-8)
Phan Gng ngung tu :
OH O
CH3'CO'CH3 + HCH2C:O —> CH3'C'CH3'C'CH3
CHs CH;

( 4-oxy-4-métyll-2-pentanon)
Acetone kho bi oxi hoa boi thude thir Pheling, Toluen, HNOsqq, KMNO, ...
Chi bl oxi hoa boi h(ANJI’I hOp KMIIO4 + stO4, Sunfécrémic chr207 + stO4. ..
Bi gy mach cacbon.
CH3'C'CH3 —> CH3'C'CH2'OH —> CH3'C'CH:O —> CH3COOH +
HCOOH O @) o)
Phan g khtr hod :

CH3COCH3 + H2 —> CH3CHOH-CH3
Diéu ché :
Oxy hoéa ruou bac hai:
CH3CHOH'CH3 —> CH3COCH3 + Hzo
Theo phuong phép Piria : nhiét phan mudi canxi cia axit cacboxylic:
(CH3COO)2C3. — CH;COCH;3; + CaCOs,
Tir dan xudt co magié :
O O
CH;-C-Cl + CH3-MgBr — CH3-C-CH;3 + Mg-Br
Cl
2. Sdn xuit Acetone :

Trong thoi ky chién tranh thé gidi 1an thir nhét, do nhu cu vé ngudn Acetone rat
|6m, tong khi c6 sy gi6i han trong viée thu dugc Acetone tir sy chung cat gb, nén dé bo
sung nguon Acetone Hoa Ky da &p dung phuong phap chung cat khan Ca(CH3COO),
— thu duoc bang cach 1én men rugu c¢6 mat xtc tac vi khuan dé chuyén carbohydrate
thanh Acetone va Butyl Alcohol.Cong nghé nay duoc Gng dung chu yéu trong sudt
chién tranh thé gidi lan thir nhét va nhitg nam 20 .

Tuy nhién, dén giita nhitng nam 20 va cho dén nay céng nghé trén dugc thay bang
cong nghé c6 hiéu qua hon (chiém khoang % phuong phép san xuit Acetone cta Hoa
Ky) : Dehydro Isopropyl Alcol.

Ngoai ra, con mot s6 qua trinh san xudt Acetone khéc :

- Oxi hoa Cumene Hydro Peroxide thanh Phenol va Acetone.
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Oxi héa tryc tiép Butan - Propan.
Lén men Carbo hydrate béi vi khuan dac piét.
Cong ty Shell sir dung n6 nhu mdt san pham phu.

Tong hop Acetone bang cach Dehydro Isopropyl Alcol c6 xtic tac:

CH3;CHOHCH; + 15.9 Kcal (¢ 327°C ) —*= 5 CH3COCH; + H,

Xuc tac sir dung & day : dong va hop kim ciia no, oxit kim loai va mubi.

O nhiét do khoang 325 0C , hiéu suat khoang 97%.

Dong khi néng sau phan tng gdm c6 : Acetone, luong Isopropyl Alcol chua
phan tmg, H, vd mot phan nho san pham phu ( nhu Propylene, diisopropyl
eter ...). Hon hop nay dugc 1am lanh va khi khong ngung duoc loc bdi nuéde .
Dung dich 16ng dugc dem di chung ct phan doan, thu dugc Acetone ¢ dinh
va hon hop ctia nude, Isopropyl Alcol ( it ) & ddy.

3. Codng nghé chung cit hon hop Acetone —Nwédc :

Ta c6 Acetone 1a mot chat 1ong tan vo han trong nudc va nhiét do soi cua Acetone (
56.9 0C ¢ 760 mmHg) va Nudc ( 100 0C ¢ 760 mmHg) : 1a kh& cach xa nhau nén
phuong phap hiéu qua nhat dé thu duoc Acetone tinh khiét 13 chung cat phan doan dya
vao do bay hoi khac nhau cta cac cau tir trong hdn hop.

Trong truong hop ndy ta khong thé sir dung phuong phéap co dic vi cac cau tir

déu c6 kha ning bay hoi, va khong sir dung phuong phap trich ly ciing nhu hap thu do
phai dua vao mot pha mdi dé tach ching, ¢ thé 1am cho qué trinh phuc tap hon, hay
qua tring tdch khong dugc hoan toan.

4. Chon loai thdp chung cit va phwong phdp chung cit :

Chung cét 14 qua trinh phan tach cac hdn hop long thanh cac ciu tir riéng biét
dira vao su khac nhau vé do bay hoi cua ching ( hay nhiét d6 s6i ), bang cach
lap di lap lai nhidu lan qua trinh bay hoi — ngung tu, trong d6 vat chét di tir
pha lé6ng vao pha hoi hodc nguoc lai.
Pbi voi chung cét ta ¢6 hai phuong phap thuc hién :
- Chung cat don gian (dung thiét bi hoat dong theo chu ky):
Phuong phap nay su dung trong cac truong hop sau :
+ Khi nhiét d6 sbi cia cac ciu tir khac xa nhau .
+ Khi khong doi hoi san pham c6 do tinh khiét cao .
+ Tach hon hop long ra khoi tap chat khong bay hoi .
+ Tach so bo hén hop nhiéu cau tir .
- Chung cat lién tuc hdn hop hai cu tir (dung thiét bi hoat dong lién tuc): 1a
qua trinh duoc thuc hién lién tuc, nghich dong, nhiéu doan.
Ngoai ra con c6 thiét bi hoat dong ban lién tuc .
Trong trudng hop ndy, do san pham 13 Acetone — v&i yéu cau c6 do tinh khiét
cao khi sir dung , cong voi hon hop Acetone — Nude 1a hdn hop khong co
diém ding phi nén chon phuong phap chung cét lién tuc 1 hiéu qua nhat.
Chon loai thap chung cat
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C6 rat nhiéu loai thap duoc sir dung, nhung déu c6 chung mét yéu cau co ban 1a
dién tich bé mat tiép xuc pha phai 16n, didu ndy phu thudc vao do phan tan ctia mot luu
chat nay vao luu chat kia .

Ta khao sat hai loai thap chung cat thuong dung la thap mam va thap chém:

Thap mam gom than thap hinh try, thang dtng, phia trong co gan cac mam cé
C4u tao khac nhau, trén d6 pha long va pha hoi dugc cho tiép xuc v4i nhau.
Go6m c6 : mam chép, mam xuyén |0 , mam van. Thuong str dung mam chop .
Thap chém 1a mot thap hinh try, gdm nhiéu doan nbi v&i nhau bang mat bich
hay han . Vat chém duoc do day trong thap theo mot hay hai phuong phép :
xép ngiu nhién hay xép thi tyr .

Chon loai mam chop dé thuc hién qua trinh chung cit vi nhitng vu diém sau:

Dé dang lam vé sinh thong qua céc cira sita chia .

Véi cling mot chirc ning, tong khdi lugng thap mam thudong nhd hon so véi
thap chém.

Hiéu suat mam khong d6i d6i véi mot khoang van téc dong long hodc khi.

C6 thé lap dat 6ng xoan giai nhiét trén mam khi can thiét .

Thap mam thich hop trong truong hop c6 sé mam Iy thuyét hodc sé don vi
truyén khdi 16n .

Thap duogc thiét ké dé c6 thé giit duoc mot lugng 10ng nhat dinh trén mam.
Chi phi thdp mam c6 duong kinh 16n ré hon so véi thap dém .

Dé dang dua vao hoic loai b cac dong bén .

Tinh 6n dinh cao.

5. So db qui trinh cong nghé va thuyét minh qui trinh cong nghé :

a. So do qui trinh cdng nghé (xem trang sau)
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san Pham Rinh ———o<—{ -

s<— HOI NodC

13 San Pham Nay

)

San Pham Nay

A
T
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Cha thich :
Bon chia nguyén liéu .
Bom.
Bon cao vi .
Bay hoi .
Luu lugng ké .
Van .
Théap chung cét .
Thiét bi ngung tu san pham dinh .
B6 phéan chinh dong .
10 Thiét bi 1am nguoi san pham dinh .
11. Bon chira san pham dinh .
12. Nbi dun .
13. Pun sdi nhap liéu bang san pham day .
14. Ap ké .
15. Nhiét ké .

b. Thuyét minh qui trinh cong nghé :

Hon h0’p Acetone- Nudc c6 ndng dd Acetone 30% ( theo khdi lugng) , nhiét do
khoang 27 °C tai binh chira nguyen liéu (1) duoc bom (2) bom 1én bon cao vi 3).
Tur d6 duge dwa dén thiét bi gia nhiét (3) ( trao d6i nhiét v6i san pham day). O
day, hon hop duoc dun sbi dén nhiét do soi . Sau d6, hdn hop dugc dua vao thap
chung cét (7) ¢ dia nhép liéu.

‘Trén dia nhap li¢u, chat 16ng duoc tron véi phén long tir doan cat cua thap chay
XUOng Trong thap hoi, di tir dudi 18n gap chat long tir trén XUong O day, co sy
tiép xuc va trao d6i glua hai pha v6i nhau. Pha long chuyen dong trong phan
chung cang xudng dudi cang giam ndng do cac cau t dé bay hoi vi da bj pha hoi
tao nén tir ndi dun (12) 16i cudn céu tir d& bay hoi . Nhiét d6 cang Ién trén cang
thap, nén khi hoi di qua cac dia tir dudi 1&n thi cdu tir ¢6 nhiét d6 soi cao 1a nudc
s& ngung tu lai, cudi cung trén dinh thap ta thu dugc hdn hop co cau tir Acetone
chiém nhiéu nhat ( c6 nong do 98% theo khéi lwong ). Hoi nay di vao thiét bi
ngung tu (8) va dugc ngung ty mot phan ( chi ngung tu hdi luu). Mot phén chat
long ngung di qua thiét bi 1am ngudi san pham dinh (10), dugc 1am ngudi dén 30
°C , réi dugc dua qua bdn chia san pham dinh (11). Phén con lai cua chat long
ngung duoc hoi luu vé thap ¢ dia trén clng véi ty sé hoan luu tdi vu . Mot phan
C4u tir c6 nhioét do soi thap dugc boc hoi, con lai ciu tir c6 nhiét do s6i cao trong
chat 16ng ngay cang tang . Cudi clng, & ' day thap ta thu dugc hon hop long gom
hau hét 1a cau tir kho bay hoi ( nu6c). Hon hop 1ong & ddy c6 nong do Acetone 12
2% theo khdi luong, con lai 13 nudc. Dung dich 1ong ¢ day di ra khoi thap, mot
phan dugc dun, bdc hoi & ndi dun (12) cung cap lai cho thap dé tiép tuc 1am viéc,
phan con lai dugc trao d6i nhiét voi nhap lidu ( sau khi qua bon cao vi ).

Hé thong 1am viéc lién tuc cho ra san pham dinh 12 Acetone, san pham day
sau khi trao doi nhiét voi nhép liéu duoc thai bo.

©CoNGORWNE
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CHUONG 2

CAN BANG VAT CHAT
CAN BANG NANG LUONG

1. Can bang vit chit
e CAc s6 liéu ban dau :
Ning suat san pham dinh thu dugc :1500 ( Kg/h)
San pham c6 nong do Acetone : 98% theo khdi luong.
Nhép liéu c6 nong d6 Acetone : 30% theo khdi luong .
Thiét bi hoat dong lién tyc.
e Céacky hiéu:
F : luong nhap liéu ban dau ( Kmol/h )
D : luong san pham dinh ( Kmol/h )
W : luong san pham day ( Kmol/h )
Xg :néng dd mol Acetone trong nhap li¢u
Xp : ndng d6 mol Acetone trong san pham dinh
Xw : Nong d6 mol Acetone trong san pham ddy
e Phuong trinh c&n bang vat chét cho toan bo thap chung cét :
F=D+W(1)
F*XF:D* XD+W* Xw(2)
e Chuyén tir phan khéi lugng sang phan mol:
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X 030
X = — M, ___ = 58 = 0.117(phan molAcetone )
Xe  (-xr) 030 (1-030)
M, M, 58 18
Xo 0.98
Xp = — M, _ = 53 = 0.938 (phanmolAcetone)
X0 (-Xo) 098 (1-098)
M, M, 58 18
Xu 0.02
Xw = — M, — = 58 = 0.006 ( phan molAcetone)
Xw  (1—Xw) 0.02+ (1-0.02)
M, M, 58 18
(Chon san pham day c6 ndng do khdi lugng ctia Acetone 13 2% )
e Tinh My, :

M . =Xe* My + (1- %) * M,
= 0.117 * 58 + (1 - 0.117 ) * 18
= 22.68 ( Kg/Kmol)

Mip , = Xp™* My + (1- Xp) * M,
=0.938*58 + (1 - 0.938) * 18
= 55.52 ( Kg/Kmol)

M, = Xw™ My + (1- Xw) * My
=0.006 *58 + (1 -0.006) * 18
= 18.24 ( Kg/Kmol)

e Suit luong san pham dinh :

D= D _ 1500

(1)va(2)tacd hé phuong trinh :
F=D+W
{F*xF =D*x, + W*Xx,,
F =27.017 +W
Q{F *0.117 = 27.017*0.938 +W *0.006
F =226.84(Kmol / h)
< {w —199.83(Kmol / h)
F =5144.86(Kg/ h)

hay J
W =3644.86(Kg/h)
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1.1 D06 thi cAn bing Acetone — Nuérc :

Thanh phan can bing long (x), hoi (y) tinh bang %mol va nhiét do soi cia hdn
hop hai cau tr & 760 mmHg ( Acetone — nudc ):

X0 5 10 |20 |30 |40 |50 |60 |70 |80 |90 |100

y |0 60.3 |72 |80.3|82.7|84.2|855|86.9|88.2|90.4|94.3 100

t 1100 | 77.969.6 | 645|626 |61.6 |60.7[59.8 59 |58.2]|57.5|56.9

ACETONE-NOOC
1
09 —
" — ///
(@]
— 08
o /
<
2 o7 /
(@]
c
o /
= 06
w /
c
2 o5
[}
(]
CU /
e 0.4
S
c
S o3 I
<
o
I 0.2
> /
0.1
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
x = phan mol acetone trong pha long

1.2 Xac dinh chi s6 hdi lvu thich hop :

a. Chi s6 hoi lwu toi thiéu :
Do nhap liéu ¢ trang thai long bao hoa, nén Ry, dugc xac dinh nhu sau:

— Xp _y;
Rmin— *
Ye = Xg

Xe =0.117 < y; =0.74 ( Xac dinh tir dudng can bang )
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= Rpin = 0.3178
b. Chi s6 hoi lwu thich hop :
Cho cac gia tri Rx; > RXpin dé tim cac gié tri tung d6 Bi tuong g va vé
cac duong nong do 1am viéc cua doan luyén tng voi cac gia tri Bi d6 :
Bi= D

Rx; +1

Tim cé4c diém a( y= x=xD ), b( y= x= xw ) va dudng x = xF ( song song voi
truc tung ). C mdi gia tri Bi ta v& duoc dudng néng d6 1am viéc cua doan luyén
va doan chung .

Nhu vdy ing véi mdi gia tri Rxi ta c6 s6 don vi chuyén khéi chung twong tng
la My;.

Ta c0 bang sau :

RX Bi my m,* (Rx + 1)
0.8 0.5211 6.86 12.348
0.9 0.4936 6.00 11.400
0.92 0.4885 5.92 11.366
0.95 0.4810 591 11.524
1.0 0.4690 5.89 11.780
1.1 0.4466 5.82 12.222
1.2 0.4263 5.79 12.738
1.3 0.4078 574 13.202
1.4 0.3908 5.64 13.536

Thé tich thap 1AV = f* H
f : tiét dién thap, m?
H : chiéu cao 1am viéc cua thap, m
Ta biét tiét dién cua thap ti 1& thuan véi luong hoi di trong thap, ma luong hoi
lai ti 1& thuan voi luong 1ong hoi luu trong thap, nhu vay tiét dién thap ti 1& voi
lwong hoi luu .
Taclaf~(Rx+1)*GD
Trong mot diéu kién 1am viéc nhét dinh thi Gp 12 khong d6i,
nénf~(Rx+1).
Con chiéu cao thap ti 1 v6i sé don vi chuyén khéi H ~ mx , nén cudi cling ta
c6 thé viét V= f*H ~ mx (Rx + 1)
Tir d6 ta s& 1ap duoc su phu thudc gitta Rx _ mx * (Rx + 1) . Mi quan hé nay
s& cho ta tim dugc mot gia tri Rx ma thé tich cua thiét bi chung cit ung vdiné 1a
t61 vu Rxth .
V& d6 thi quan hé giita (my, *(Rx; + 1) _ Rx;) dé tim Rx, .
( Xem trang sau)

SVTH: TRAN VAN PHUC Trang 14



NO AN MON HOC GVHD: LE XUAN HAI

Chg soi hai 16u thich hdp

mx;*(Rx; +1)

07 08 09 1 11 12 13 14 15
RX;

1.3 Vé
dwong
lam viéc :
Phuong trinh dudng 1am viéc 1am cat :

_ R Xp
y= X
R, +1 R, +1

=0.479*x + 0.4885
Phuong trinh duong lam viéc phan chung:
_RF L1

R, +1 R, +1
V&L= % - 8.396

=y =4.8521*x-0.023 ]
1.4 Xac dinh so mam ly thuyét va s6 mam thuec te :

e Do diéu kién nhép liéu 1a 1dng bdo hoa, ta c6 dudng nhap licu 1a dudng :
X=Xg=0.117
ké cac duong 1am viéc cua phan cat va phan chung trén cung do thi dugc sb
bac thang 13 5.92 , twong ng v6i sé mam 1y thuyét 1a 6 ( ké ca ndi dun )
e Xac dinh hiéu suat trung binh cua thap ng :
Ntb = f ( a, u )
a=— 12X . 4 bay hoi twong déi
l1-y X
X, Y : ndng d6 phan mol cua ciu tir dé bay hoi trong pha 16ng, pha hoi
Do nhét cua hon hop 16ng p : tra theo nhiét do
Hip = (N1t M2+ Mg) /3
N1, N2, N3 lan luot 1a hiéu suat & mam dinh, mam day, mam nhap liéu.
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Tu gidn 46 x-y, t-x,y : tim nhiét d6 tai cac vi tri vd néng do pha
hoi can bang véi pha long :
Vi tri mam dinh :
Xp = 0.938
yp =0.962 — y_=0.988
tp = 57.55 °C
Vi tri mam nhap liéu :
Xe = 0.117
Ve =0.74 > y_=0.902
t- = 68.5 °C
Vi tri mam day :
Xw = 0.006
yw =0.09 - y =0.242
tw = 96.00 °C
e Xac dinh do nhét, 6 bay hoi twong ddi, hiéu suat tai cac vi tri :
Vi tri mam dinh :
tp =57.55 °C = pause = 0.49 * 10° Ns/m?
Hacetone = 0.2386 * 10 Ns/m?
( Tra bang 1.102 va 1.101 — S6 tay tdp mot )
=lg Uhh = Xp* Ig Hacetone + (1-xp)*lg Mnwoe
= Hpn = 0.2477*10°° Ns/m?
o =1.6733
a*p = 0.4145*10°
= 11 = 0.63 (Hinh 1X.11- S tay tap 2 )
Vi tri mam nhép liéu :
tr =68.5 °C = e = 0.4145 * 10° Ns/m?
Hacetone = 0.2175 * 10" Ns/m?
( Tra bang 1.102 va 1.101 — Sb tay tdp mot )
=lg Uhh = Xg * Ig Hacetone + (1-x)* g Mnuse
= Hpn = 0.3844 * 10 Ns/m?
o=21.48
o*p = 8.258 * 10
= 1, = 0.31 (Hinh 1X.11- S tay tap 2 )
Vi tri mam day :
tw =96 °C = ppuee= 0.2962 * 10”° Ns/m?
Hacetone = 0.1759 * 10 Ns/m?
( Tra bang 1.102 va 1.101 — S6 tay tap mot )
=lg Hhh = Xw * Ig Hacetone + (1-xw)™* lg Mnwoe
= Hpn = 0.2953 * 10 Ns/m?
o = 16.385

SVTH: TRAN VAN PHUC Trang 16



NO AN MON HOC GVHD: LE XUAN HAI

o*p = 4.838 * 10°
= 13 = 0.33 (Hinh 1X.11- S tay tap 2 )

= Hph = (M1t 2+ p3)/3
= (0.64 +0.3+0.33)/3
=0.432
5.92 R
Ny = —— =13 ( mam
= T 5432 ( )

= Sf} mam thuc té: cho pha‘fm cat: 10
S6 mam thyc t€ cho phan chung : 3
Va nhap liéu 6 mam so : 10
2. Can bang nang lwong
2.1 Can bang nhiét lwgng ciia thap chung cat

Phuong trinh c&n bang ning luong

Qr + QD2+ Qr= Qy+ Quw+ qu2+ Qng2
e Nhiét luong do hon hop dau mang vao Qe (j/h)
QF = FCF 'tF
F = 5144.86 (Kg/h)
te = 68.5 °C : nhiét d6 di vao cua hon hop dau ( & trang thai 1ong s6i )
Cr : nhiét dung riéng :
tr = 68.5°C — Cpuee = 4190 (J/Kg.dd )
Cacetone = 2332.62 (J/Kg.do)
Ce = Xe .Cacetone + ( 1- Xe )-Cnu(yc
=0.3*2332.62 + (1- 0.3 )*4190 = 3632.78 (J/Kg.d0 )
— Qr = 5144.86 * 3632.78 68.5 = 1.28010° (J/h) = 355.63 (KW)
e Nhiét luong do hoi d6t mang vao thap Qp , (I/h):
Qp,=D2 A2 =Dy * (r + Co* 1)
Dung hoi nudc & ap suat 2at , r, = 2173 (Kj/Kg), t°= 119.6 °C
A : nhiét luong riéng caa hoi d6t ( J/Kg)
r, : an nhiét hoa hoi ( J/Kg)
t, , C, : nhiét @6 °C va nhiét dung riéng cua nudc ngung (J/Kg.do)
e Nhiét luong do luu lugng 16ng hdi luu mang vao :
Qr=CGr*Cr™*tr
Cr = Cp :nhiét dung riéng cua san pham dinh :
tp = 57.3°C — Cousc= 4187.96 ( J/Kg.dd)
Cacetone = 2296.06 (J/Kg.d0 )
= Cp=Cr= Xp * Cacetone + ( 1- Xp ) Cuse
= 0.98*%2296.06 + ( 1-0.98 )*4187.94 = 2333.89 ( J/Kg.do )
Gr= D*R = 1500*0.92 = 1380( Kg/h)
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tr=1tp=57.3°C
— Qg = 1380*2333.89*57.25 = 1.844*10° = 51.22(KW)
e Nhiét luong do hoi mang ra ¢ dinh thap Q, :
Q,= D.(1+R).Ap
Nhiét luong riéng cua hoi ¢ dinh thap Ap :
7¥D = kacetone- y_D + knu(yc( 1- y_D)
Véi y, =0.988 (phan khéi lwong )
Aacetone s Anue - NNiEt Tugng riéng cua acetone, nudc :
kacetone = racetone + tD . Cacetone

knu(yc = Iuwoc + 1:D . Cnuc’yc B
rnu(,c, racetone y Cacetone y C nudc tra 6 béﬂg I.212 Vé. béng I. 153 (86 tay té.p mét

) 6 tp=57.3°C
Cacetone = 2296.06 ( J/Kg.dd )
Cuouse =4187.94 (J/Kg.dd )
lacetone = 521.46 (Kj/Kg)
—_— = 2425.6 (Kj/Kg)
— Anudc = 2665.36*103(J/KQ)
Lacetone = 652.91 *10%(J/Kg)
— Ap=677.06 ( Kj/KQ)
— Q,=1.95%10°(J/h) = 541.65 (KW)
— * Nhiét lugng do san pham ddy mang ra Q :
Quw=WC,t,
W = 3644.86 (Kg/h)
t, =96 °C
X, = 0.02 ( phan khéi lugng )
O nhiét d6 96 °C — Cicetone = 2422(J/K g.d0)
Cuuee = 4222( J/Kg.d0)
— C,=4186 (J/Kg.do )
— Qu = 1.465*10° ( J/h) =406.86 (KW)
e Nhiét lugng ton that ra mdi trudng xung quanh Qyq:
L'Qiy Qxq2 = 5%Qp 5
e Nhiét luong do nudc ngung mang ra Qg2 (J/h)
Qngz = Gn’gz . QZ -t2 , ,
Vay luong hoi dot can thiét dé dun s6i dung dich & day thap
:Qy +QW +quz _QF _QR _ Qy +QW _QF _QR
2 - 0.95*r,
=930 (Kg/h)

2.2 Can bang nhigt lwong ciia thiét bi ngung tu :

D,

e Chi ngung tu hdi luu :
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DR.r,=G,,.C.,.(t,—t)

DR, .I

Cnl'(tz _tl)

Chon nhiét d6 vao, ra caa nude 1am lanh t; = 27 °C , t, = 40 °C

= ;tz) _27+40 33 50¢

Nhiét dung riéng ctia nudc ¢ nhiét d6 trung binh C,, =4180.94 (J/Kg.do )
yp=0.962 — tp (hoi) = 57.3°C
An nhiét hoa hoi r2¢ = 521.46 * 10° (J/Kg)

acetone

53¢ = 2425 60*10° (J/Kg)

— Ip =544.31*10° (J/Kg)
Suy ra lugng nudce lanh can tiéu ton G, = 13820 (Kg/h) =3.839( Kg/s)

2.3 Can bang nhigt lwong ciia thiét bi Iam lanh sin phdm dinh :

—> Gn]_:

Phuong trinh can bang nang lugng :
D.(rp + CD'(tl‘ _té)) =G, C,.(t, -1)
Nhiét d6 vao cua san pham dinh t, =57.3 °C

Nhiét d6 ra ctia san pham dinh t2 = 30 0C
Nudc 1lam ngudi cé nhiét do vao, ra la :t1 =27 0C, t2 =40 0C
Nhiét d6 trung binh ctia nudc lam lanh ttb = (27+ 40 )/2 = 33.5 0C
Nhiét dung riéng cua nudc ¢ nhiét do ty, 1a C, =4176.6 (J/Kg.do )
Nhiét d6 trung binh cta san pham dinh : t, = (57.3 + 30 )/2 = 43.65 °C

Ot, =43.65°C Cucetone =2251.86 (J/Kg.dd )

Cuuse = 4177.74 (J/Kg.dd )
— Cp=12290.38 ( J/Kg.do)

An nhiét hoa hoi rp = 544.31 *10° ( J/Kg)

Suy ra luong nudc can ding :

G = 2o *Co(t=t)) _ 16764 76 ( Kg/h)
C.(t, 1)

2.4 Can bang nhigt lwong ciia thiét bi Iam ngugi san pham ddy ( trao déi nhiét
Vdi nhdp liéu ban dau ):

Phuong trinh can bang nhiét lugng :
Q=FCe.lte —t)+Qq =W C,.(4, - t,)

t= 27 OC
t- =68.5°C
ot 4t
— t=%=47.7500

SVTH: TRAN VAN PHUC Trang 19



NO AN MON HOC GVHD: LE XUAN HAI

—> Cacetone = 2265.19 (J/Kg.do)
Cuuse = 4180.81 (J/Kg.dd )
— Ci= X .Copre + (1= %).C, o,
= 0.3*2265.19 + ( 1- 0.3)* 4180.81
=3606.12 (J/Kg.dd)
t,=t, =96 °C
Chont, =70°C

> 1 =—T1;t2 -83°C

_) Cacetonez 2379.75 ( J/Kg.dé )
Chuse =4196 (J/Kg.do)
- CW = E'Cacetone + (l_X_w) 'Cnuoc

= 0.02 * 2379.75 + ( 1- 0.02 )*4196 = 4159.67 (J/Kg.dd)
Chon Qxq =5% Q,,

— 0.95*W'C,.(t —t,) = F.C,.(t, —t,)
il F.Co(t-—t,) _1500*3606.12*(68.527)
0.95*C, *(t,—t,)  0.95*4159.67*(96—70)
Con 3644.85 - 2184.86 = 1460 (Kg/h) thai ra ngoai.

= 2184.86(Kg /h)
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CHUONG 3

TINH TOAN
THIET BI CHINH

. Kich thudc thap
Duong kinh thép dugc xac dinh theo cong thue sau :

D=00188 |— J©

(py *wy)tb
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Trong d6 g, : lugng hoi trung binh di trong thap ( Kg/h )

(Pw * ®y ) : téc dd hoi trung binh di trong thap (Kg/h)

Vi rang luong hoi va luong 16ng thay d6i theo chiéu cao ctia thap va khac nhau
trong mdi doan cho nén ta phai tinh dudng kinh trung binh riéng cho tung doan :
doan chung va doan cit .
1. Pwong kinh doan cit :

Nong d¢ trung binh cua pha long :
m= (Xg+ Xp)/2 =(0.117 + 0.938 )/2 = 0.5257

Nong d¢ trung binh ctia pha hoi theo phuong trinh dudng 1am viéc :

Y'm=0.479 * X, + 0.4885
=0.479 * 0.5275 + 0.4885
=0.7412
Nhiét d6 trung binh ctia pha hoi, pha l6ng tir gidin do t-x,y:
Xm =0.5275 — tx =60.25 °C
ym =0.7412 > t,=68.3°C
Khéi luorng mol trung binh va khéi lugng riéng pha hoi :

ym acetone +(1 y ) Mnuoc
—07412*58+(1 0.7412) * 18

=47.648 ( Kg/ Kmol )
M *T, _  47.648*273
Py= % 4%T)  22.4*(273+68.3)
Khéi luong riéng pha long :

X =05275 = X =

=1.701 ( Kg/m®)

0.5275*58
0.5275*58 + (1— 0.5275) *18
= 0.7825 ( phan khdi lugng )
=60.25°C > p acetone = 746 ( Kg/m )
e = 983 (Kg/im®)
(Bang 1.2 — S6 tay tap mot )

- 1= .Xm G n)

Py P acetone pnuoc
_ 07825 , (1-0.7825)
746 983
=1.270 * 10°
= p = 787.28 (Kg/m®)
Luong hoi trung binh di trong doan luyén :
P =(ga+091)/2 (Kglh)
gq : luong hoi ra khoi dia trén cung
0a=Gr+Gp=Gp (Rx+1)
= D (Ry+1)=1500 (0.92 + 1)
= 2880 (Kg/h)
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0:. luong hoi di vao dia dudi cling cua doan cat
01=G1+Gp=G;+ D
=G, + 1500 (Kg/h)
e Luogng hoi g;, ham lugng y,, lugng long G; dugc xac dinh theo hé phuong
trinh sau :
9, =G, +5
9, %Y, =G, * X, +D*x, (Xl = Xg )
9, %6 =04 T
ry= racetone* y1 + ( 1- y1 ) * rnuc’yc
g = racetone* Yo + ( 1- Yo ) * Fuge
Tai vi tri nhap liéu :
tr = 68.5 °C — I = lacetone = 509.38 ( Kj/Kg)
7 Iy = Muse = 2388.57 ( Kj/ Kg)
(Bang 1.212-S6 tay tap mot )
jrl:ra*yl +(1'y1 )*rb
=2388.57 -1879.19 *y,
Tai vi tri dinh thép :
tp =57.25 °C — 1 = Fycetone = 521.46 ( Kj/KQ)
7 b = Muoe = 2425.60 ( Kj/ Kg)
( Bang 1.212-S6 tay tap mot )
yp = 0.962 ( phan mol ) — y, =0.988 ( phan khdi luong )
=T ™ Yo +(1-y5 )
=544.31 (Kj/ Kg)
=0y *r=gq¢*rq=1567612.8
g, =G, +1500
= {g,*y, =G, *0.30+1500*0.98 (r, = 2388.57 — 1879.19* y,)
g, *r, =1567612.8
y, =0.834
= 40, =1909.448
G, = 409.448
= 0w =(01+0a) /2
=(1909.448 + 2880 )/2 = 2394.72 ( Kg/h)
e Van tbc hoi di trong thap :
(py* oy)e =0.085* o[5] * h*p, *p, (Kg/m™s)
Px,, - khoi lugng riéng trung binh cua pha 1ong:
py=787.28 (Kg/m®)
Py, : Khoi lugng riéng trung binh cia pha hoi:
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py = 1.701( Kg/ m®)
h : khoang cach mam ( m ), chon h=0.3
@[8] : hé sd tinh dén sirc cang bé mat
EN . (Sacetone » Onuoc tra & bang 1.242- S tay tap mot )
5hh 5acet0ne 5nuoc
= ( 17%304 ¥ 641706 )
= Oy = 13.84 < 20 dyn/cm
Nén theo so tay tap hai : ¢[8] = 0.8
= (py * oy )p =0.065* 0.8 */0.3*787.28*1.701
=1.042 (Kg/m**s)
= Puong kinh doan cét :

Dio= 0.0188 * [ 222472 = g 901 (m)
1.042

Chon Dy theo tiéu chuan : 0.9 ( m)

2. Dwong kinh doan luyén :

Nong d6 trung binh cia pha 10ng :
X m= (Xe+ Xw)/2 = (0.117 + 0.006 )/2 = 0.0615
Nong d¢ trung binh ctia pha hoi theo phuong trinh dudng 1am viéc :
Y m=4.8521* X , -0.023
=4.8521 * 0.0615 - 0.023
=0.2754
Nhiét d6 trung binh ctia pha hoi, pha l6ng tir gidin do t-x,y:
Xm =0.0615 —1t,=73.75°C
Ym =0.2754 —t,=89.91°C
Khéi luorng mol trung binh va khéi lugng riéng pha hoi :

y m acetone + ( 1 y ) Mnuoc
—02754*58+(1—0.2754)*18

=29.016 ( Kg/ Kmol )
M’ *T, _  29.016*273
22. 4*T  22.4%(273+89.91)
Khéi luong riéng pha long :
X'm =0.0615— X p = 0.1743 ( phan khoi luorng)
t,=73.75°C - p acetone = 727.44 ( Kg/m )
wee= 975.44 (Kg/m?)
(Bang 1.2 — S6 tay tap mot )

- 1= .?(m G n)
pX pacetone anOC

_ 01743 | (1-0.1743)
727.44 975.44

=0.974 (Kg/m*)

P"y
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= p x = 920.73 (Kg/m®)
e Luong hoi trung binh di trong doan chung :
9w =(9gn+91)2 (Kgh)
g 1: lugng hoi di vao doan chung
g : lwong hoi ra khoi doan chung
Vi lugng hoi ra khoi doan chung bang luong hoi di vao doan luyén nén g,
= gl
Hay g’ = (01 +91)/2
Luong hoi di vao doan chung g 1, lugng long G'; va ham luong 1ong X1
dugc xac dinh theo hé phuong trinh can bang vat chat va can bang nang lugng :

G, =g, +W
G, *X, = gl'*yw +W *Xw g
g:‘L*rl‘ = g;w*rn‘ = gl*rl

Véi W = 3644.86 ( Kg/h)
Xw =0.02
Xw = 0.006 — tir dudng can bang yw = 0.09 ( phan mol )
— y,, = 0.242 ( phan khéi luong )
gi *r; = 1567612.8
F1=r*y, +(1-y, )
Tai day thap :
tw = 96 °C — r, = 477.71 (Kj/Kg)
7 , = 2273.43 (Kj/Kg)
(Bang 1.212- So tay tap mdt )
= r;=1838.86 ( Kg/Kg)
g, = 852.49(Kg/h)
= {G, =4497.35(Kg/h)
X, = 0.062
e Luong hoi trung binh di trong doan chung :
0w =(01+71)/2 =(1909.448 + 760.58 ) /2 = 1380.97 ( Kg/h)
e Van toc hoi di trong thap :

(py* @y =0.065* o[8] * 1% p, *p, (Kghm®s)
Px,, - khéi luong riéng trung binh cua pha long = p x = 920.73 (Kg/m®)
Py, :Khoi luong riéng trung binh cia pha hoi=py = 0.974 (Kg/ m®)
h  :khoang cach mam ( m ), chon h=10.3
@[8] : hé sd tinh dén sirc cang bé mat
1 _ 1 1
— = +
o o o

acetone nuoc
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(Sacetone » Onuoe tra & bang 1.242 & nhiét do t'y = 89.91° C- S6 tay tap mot )
1 1
)

= ( = +
15 60.75
= Opy = 12.03 < 20 dyn/cm
Nén theo so tay tap hai : ¢[8] = 0.8
= (py * oy )p =0.065* 0.8 */0.3*920.73*0.974
=0.853 (Kg/m**s)
= Pudng kinh doan chung :

Denung = 0.0188 * 229097 = g 756 (m)
0.853

Chon D theo tiéu chuan = 0.8 ( m)
Do d6 c‘hQn Dingp=0.8(m)
3. Chiéu cao thap :
e Chiéu cao thap dugc xac dinh theo cong thirc sau :
H=Nu*(H;+d6)+(08+1.0)(m)
V6i Ny : 86 dia thue té= 13
& : chiéu day cia mam, chon 8 =4 (mm) = 0.004 (m)
Hg4 : khoang cach gitta cac mam ( m ) , chon theo bang 1X.4a- S tay
tap hai, H4=0.3 (m)
(0.8 +1.0) : khoang cach cho phép ¢ dinh va day thap
—-H=13*(03+0.004)+(0.8+1.0)=5(m)

I1. Tinh toan chop va éng chdy chuyén
e Chon duong kinh ong hoi dy =47 (mm ) =0.047 (m)
e S6 chop phan bb trén dia :

D? 0.8° ,
N=01*— =0.1%* =29 (ché
d’ 0.0472 (chop)

( D : duong kinh trong cta thap )
Chiéu cao chop phia trén dng dan hoi :
h, =0.25 * d,, = 0.01175 (m)
e Duong kinh chop:
don = /0y +(dy +2%5,,)°
8¢y : chiéu day chop, chon bang 2 ( mm )
= Oy = 477 +(47 +2%2)* =69.39 (mm))
Chon dg, = 70 (mm)
o Khoang céach tir mit dia dén chan thap :
S=0+25(mm), chon S=12.5 ( mm)
e Chiéu cao myc chat long trén khe chop :
h; = 15+40 (mm ), chon h; =30 (mm)
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o Tiét dién thap :
F =n* D?/4 =3.1416 * 0.8°/4 =0.5062 ( m?)
e Budc tdi thiéu ciia chop trén mam :
1:min = dch + 2*60h + I2
|, : khoang cach nho nhit gitta cac chop
I, =125+ 0.25*%d, =12.5+ 0.25*71 = 36.25 (mm)
chon 1, = 35 (mm)
= tyin =70 + 2*2 + 35 = 109 (mm)
A. Tinh cho phdn cit :
e Chiéu cao khe chop :
b= (i* Cozy* py)/ (9™ px)
€ :hé¢ so tro luc cua dia chop § =1.5+2, chon & =2
wy = (4% V) (3600 * t*d* *n)
Vy : luu luong hoi di trong thap
Vy=gy/p, =2193.16/1.701 =1407.83 (m°h)
= my = (4* 1407.83) / (3600 * 1 * 0.047° * 29)
=7.772 (mls)
—b=(2*7.772°*1.701)/(9.81 * 787.28 )
=26.6*10°(m)
Chonb=20 (mm) (10 +50 mm)
e Chiéu rong khe chép :a=2:7mm ;chona=2 (mm)
e S6 luong khe hé ctia mdi chop :
di

¢ =3+ 4 mm ( khoang cach gitra cac khe ) , chon ¢ =3 ( mm))

2
i =3.1416/3% (70 - 2} = 44.4 (khe)

4*20
Chon i =45 (khe)
Gy : luu lugng 16ng trung binh di trong thap ( Kg/h)

Gx:%*(G1+GF)

- %* (409.448 + 5144.86 )

=2777.15 ( Kg/h)
Z : s6 dng chay chuyén , chon z = 1
o : tdc d6 chat 1ong trong 6ng chay chuyén , m. = 0.1+ 0.2 (m/s)
Chon ®w.=0.15 (m/s)
py = 787.28 (Kg/m®)
B. Tinh cho phan chung :
e Chiéu cao khe chdp :

b= (é*mzy*Py)/(g*Px)

SVTH: TRAN VAN PHUC Trang 27



NO AN MON HOC GVHD: LE XUAN HAI

£ :hé sd tro luc cta dia chép & =15+ 2, chon & =2
wy = (4* V), )/ (3600 * 1 *d*%*n)
V y : luu lugng hoi di trong thap
Vy=gw/p, =1380.97/0.984 =1407.83 (m°h)
= my = (4* 1417.83) / (3600 * 3.1416 * 0.047° * 29 )
=7.828 (m/s)
=b=(2*7.828*0.974)/(9.81*920.73)
=0.0132 (m)
Chonb=20(mm) (1050 mm)
e Chiéu rong khe chép :a=2:7mm ;chona=2 (mm)
e S6 luong khe hé ctia mdi chop :
. d;
i=n/c* (de— PETS )
¢ =3 :4 mm ( khoang cach gitta cac khe ), chon ¢ =3 ( mm)

2
i =3.1416/3* (70 - 2} = 44.4 (khe)

4*20
Chon i= 45 ('khe )
G x : luu lugng long trung binh di trong thap ( Kg/h)

Gz *(G1+Ge)

- %* (4405.44 +5144.86)

=4775.15 ( Kg/h)
Z : s6 Ong chay chuyén , chon z = 1
o : tdc d6 chat 16ng trong 6ng chay chuyén , m.=0.1+ 0.2 (m/s)
Chon .= 0.15 (m/s)
pyx=920.73 (Kg/m®)
|, : khoang cach nho nhét gitra chop va dng chay chuyén
Chonly =75 (mm)
8. : bé day 6ng chay chuyén, chon 8.=2 (mm)
e Chiéu cao 16p chat 1ong trén mam :
hm:h1+(S+hsr+b)
=30+125+5+20
=67.5 (mm)
h : khoang cach tir mép dudi ciia chop dén mép dudi ciia khe chop
chon hgy =5 mm
e Tiét dién 6ng hoi :
Sij = S;= *d?, /4 = 3.1416*0.047% /4 = 0.001735 m’
e Tiét dién hinh vanh khan :
Ss = Sy = m*( d%y - 0% )/4 = 3.1416*(0.07% - 0.051%)
=0.001805 (m?)
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e Tong dién tich cac khe chop :
S; = i.a.b = 45%0.002*0.02 =0.0018 m?
e Tiét dién 16 ma trén ng hoi :
Sy = 1 .dyei.h, = 3.1416 * 0.047*0.01175
=0.001735 m?
NéntaCéS]_ESz 583584 (hO’p IY)
e Lo thdo long :
Tiét dién cit ngang cua thap F = 0.5026 m*
Ca 1 m® chon 4 cm® 13 thao 1ong . Do d6 tong dién tich 16 théo 1ong trén
Mot mam 12:0.5026 *4 /1 = 2.0104 cm?
Chon duong kinh 16 thao 16ng 1a 5mm = 0.5cm
Nén s6 16 thao long can thiét trén mot mam Ia :
—igldof 1013

4
** Kiém tra khoang cach giira cdc mam :
2
F *
Niin = 23300% &*{#J
px n *7[ * dch,t

Py, Px: khdi lugng riéng trung binh ciia pha hoi, pha long

py = (py+ p y)/2 = 1.3375 (Kg/m’)

Py = (p'x+ p /2 = 854.005 (Kg/m®)
y : Van toc hoi trung binh di trong thap

(pv*f"v)m +(pv*znvv)‘m

o, =| — 2 S Py = 0.7441 (mls)
* 2
h = 93300+ L8775 *(0.5026 o.7441} - 0.12 (m) < 0.3 ()
854.005 | 29%7*0.071

Vay khoang cach gitta hai mam 14 0.3 m la hop 1y.
e Do md 16 chop hy :

1/3 2/3
h = 7.55% —2r *Hm*(\hj
Py _py ) Ss

Hs = hso = b =20 (mm)

Vo= (Vy +V,) /2 =0.3924 (m%s)

S, = n * S;= 29*0.0018 = 0.0522 (m?)
1.3375 Jm*zom*(o'%z“

854.005-1.3375 0.0522

2/3
he = 7.55*( j = 24.805 (mm)
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Nén ta co :—5=1.24 ~1:khahgp ly

e Chiéu cao muyc chat 16ng trén go chay tran :
2/3

Vé6i K : hé sb hiéu chinh cho g chay tran , phu thudc vao 2 gia trj :

X = 0.226* (SNLJ 0226*(51;;%—,}6-685

Trong d6 :
QL :luu lugng pha long trung binh trong thap duoc tinh nhu sau :
+ Luu lugng chat long trong phan cat cua thap :
o = Co™R*M, _  D*R*M, _ 1500%0.02*47.648 _ 000/
3600*M,*p, 3600*55.52*787.28 3600*55.52*787.28

+ Luu luong chat 16ng trong phén chung cua thap :
G,*R, G M D* R, F M

" _ (P Py BE s _ * m__
OO, ) T 3e00% 5 "M, T, 3600+
_ (1500 0.92 N 5144.86)* 29.016 _ 0.00220(m3 /s)

55.52 22,68 ° 3600%920.73
+ Luu lugng chat 1ong trung binh trong thap :
Qu=(QL+Q")/2=0.0013 (ms)

=4.772 (m*/h)

L,, : chiéu dai go chay tran = 0.6*D = 0.48 (m)

LY
D

Tra d thi hinh 1X22 trang 186 S6 tay tap hai, duoc K = 1.12
2/3
Do d6 hgy = 2.84 * 1,12 *(‘;Tszj —14.60(mm)

e Gradient chiéu cao myc chat 1ong trén mam A :
A= C * A *Ny,
-Chiéu rong trung binh cua mdm Bp,
+ Chiéu rong cua dng chay chuyén : dyw = 0.08* D= 0.064 (m)
+ Dién tich cua dng chay chuyén Sy = 0.04*F = 0.02 (m?)
Khoang cach gitra hai go chay tran | =D - 2.d,= D ( 1 -2*0.08)=0.84D
+ Dién tich gitra hai go chay tran :
A=F-2*S;=F(1-2*0.04) = 0.92F

Chiéu rong trung binh : By, = AL 92* F_ =0.86D = 0.688(m)

I 0.84*
- Hé sb diéu chinh toc do pha khi Cg4 phu thudc hai gia tri :
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+x=134%* Q =1.34*ﬂ =9.197
0.688

m

+0.82* v* [p, = 0.82*0.7806*1.3375 = 0.74
Voiv=— Ve _ 4703928 _ 4 2606(m/s)
7*D° 3.1416*0.8
Tra d6 thi hinh 5.10 trang 80 Tap 3 (K§ thuat phén riéng ) duoc
C,=0.71
- Giatri4* A tratir hinh 5.14a trang 81 Tap 3 véi:
x=9.179
hs =12.5
hn, =67.5
dugc 4. A =6.5 hay A = 6.5/4 = 1.625
- Séhangchop n, =5
Khi d6 A =0.71 * 1.625 * 5 = 5.77 (mm)
0 Chiéu cao go chay tran h,, :
Do h,, = hy + hgw + 0.5A =
Suy ra hy, = hy, - hgy - 0.5%*A = 67.5 - 14.6 - 0.5*5.77 = 50.015 (mm)
0 Kiém tra sy 6n dinh cia mam :
A<0.5 (hy +hg)
Do giam ap do ma sat va bién doi van tdc pha khi thoi qua chép khi
khong c6 chat 1ong, hy,

2
hy =274 E* 20 *[V—GJ
Px—Py \ S
S4i/Srj =1, nén theo hinh 5.16 trang 83 Tap 3 dugc E= 0.65
S, = Nn*S,; = 29*0.001735 = 0.050837 (M)
1.3375 j*( 0.3924
850.01-1.3375 0.050837
Do d6 0.5%(hs, + hg) = 0.5 * (16.645 + 24.805) = 20.725> A (=5.77)
Vay mam 6n dinh .
e DJ giam ap cua pha khi qua mot mam h; :
- Chiéu cao thuy tinh 16p chét 16ng trén 15 chop go chay tran hg :
hss = hw - (hsc + hsr + Hs )
=50.015-(125+5+20)
=12.915 (mm)
- Do giam ap cua pha khi qua mot mam :
hi = hgy + hg + hgs + gy + 0.5*A
= 16.645 + 24.805 + 12.515 + 15.71 + 0.5*5.77 = 72.56 (mm)
e Chiéu cao 16p chét long khong bot trén éng chay chuyén :
hg =Ny + Now + A + hy +h,

r

2
Nén hy, = 274* 0.65 *( j = 16.645(mm)
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- Ton théat thuy lyc do dong long chay tir dng chay chuyén vao mam
hgduogc xac dinh theo biéu thirc sau :

2
h'g= 0.128*[—(?L j , mmchét long
100*S,

Khoang cach gitra hai go chay tran | = 0.84D = 0.84*800 =672 <1500
nén khoang cach giita mép trén cia gd chay tran va mép dudi  cua Ong chay
chuyén duoc chon 14 12.5 mm

Do d6 khoang cach gitta mép dudi 6ng chay chuyén va mam :

S1=50.015 -12.5=37.515 (mm)=0.0375 (m)

Nén tiét dién giira ong chay chuyén va mam dudi :

Sy = 0.0375*L,, = 0.0375*0.48 = 0.018 ( m?)
2
Va hy = 0.128 * (Lzzj = 0.88
100*0.018
Ta tinh dugc hy = 50.015 + 14.6 + 5.77 + 0.88 + 74.955 = 147.10(mm)
** Chiéu cao hy ding dé kiém tra mam : Dé dam bao diéu kién thap khong
bi ngap lut khi hoat dong, ta c6 :
hgy =147.10 < 0.5 H =150
e Chét 16ng chay vao dng chay chuyén t, :
dtW = 0'8*‘/how*ho
+ Khoang cach roi tw do trong ong chay chuyén
ho=H + h,, - hy =300 +50.015 -147.1 = 202.91 mm
+ how = 14.60(mm)
Suy ra dy, = 0.8%1/14.60*202.9 = 43.54 (mm)
- Pai luong nay dé kiém tra chat long chay vao thap c6 déu khong va chat
long khong va dap vao thanh : ty sb j—tw <0.6
43.54/64 = 0.68 = 0.6
e DO giam ap tong cong ctia pha hoi giita thap :
H; = N; * h; = 13*74.955*10"° =0.9744 mchit 16ng
Vay ong trd lyc toan thap :
AP = p*g*H, = 854.01 * 9.81*0.9744 = 8163.49 N/m” = 0.102 at
I1l.  Tinh chi tiét ong dén
1. Puwong kinh ong dén hoi vao thiét bi ngung tu :

d= 1/“Qy
T*V
Qy : luu lugng hoi di ra khéi dinh thap ( m/s)

G
Q=2 =280 _4470 (mis)
3600% p,  3600*1.701

V : van toc hoi di qua 6ng, chon v =30 (m/s )
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*
—dy= [-279470 _ 5141 (m) =141 (mm)
3.1416*30

Chon d; =150 (mm)
Theo s6 tay tap hai — Bang XIII-32 trang 434 , chon 1; = 130 ( mm ) ( chiéu dai
doan ndi ong )
2. Ong dén dong chdy hoan luu :

4*
d= 1/ Q
T*V
Luong hoan Iuu G = Gp * R = 1500 * 0.92 = 1380 ( Kg/h)

Q=_C - 1880 _,860%10% (mi/)
3600% o 3600*787.28

(px : khéi lugng riéng pha long trong doan cat = p ) = 787.28 Kg/m®)
Chon v=10.6 (m/s)
_ \/4*4.869*104
=>0,=,———
3.1416*0.5

=0.035(m)=35(mm)

Chon d; =40
Theo so tay tap hai — Bang XII1-32 trang 434 , chon 1, = 100 (mm)
3. Ong din dong nhép liéu :

4*
d=1/ Q

T*V

G _ 5144.86

Q = F =
3600* pe 3600* pe

te = 68.5°C (bang 1.2 — S6 tay tAp mot ) —> Pacetone = 734.52 ( Kg/m®)
Prvse = 978.32 ( Kg/m®)
— pp=0.117 * 734.52 + (1 -0.117 ) * 978.32
=949.80 ( Kg/m®)
— Q=1.505*107(m®%s)
Chon v=10.5 (m/s)

* *10-3
= dy= 20O 662 (m) =62 (mm)
3.1416*0.5

Chon d3 =80 (mm)
) _ 15=110( mm)
4. Ong din dong san pham day :

4*
d=1/ Q

T*V

G _3644.86

Q = W =
3600* p, 3600* p,,

tw = 96 °C (bang 1.2 — S6 tay tap mdt ) —> Pacetone = 698.2 ( Kg/m®)
Pruse = 960.8 ( Kg/m®)
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— pw = 0.006%698.2 + (1 — 0.006 ) * 960.8
=0959.22 ( Kg/m®)
— Q=1.056*10°(m®s)
Chon v=1.0 (m/s)

* *10-3
— dy= |2 LO0™07 _ 5 5366 (m ) = 36.6 (mm)
3.1416*1.0

Chon d3 =40 (mm)
) = 100 (mm)
5. Ong din tir noi dun qua thap :

4*
d=1/ Q

T*V
G _ 3644.86

Q = W =
3600*/); 3600*0.974

Chon v=35(m/s)

—dg= [-21039 _ 194 (m) =194 (mm)
31416%35

Chon ds =200 ( mm)
Is =130 (mm)
IV.Tinh tr¢ luc thap
Trd luc thap chop duoc xéc dinh theo cong thirc :
AP = Ny * AP, ( N/m?)
Ny ; s6 mam thuc cta thap
APy : tong trd lyc qua mot mam
O phan chung va phan cat, trd luc qua cac dia khong déng déu . Do do dé
chinh xac , tro lyc s& duoc tinh riéng cho timg phan .
A. Téng tré lwc phén cit :
Tong tré luc qua mot dia :
AP4 = APy + AP +AP;
1. Tré lue dia kho AP :
AP = &* py* 0% (N/mP)
£ :hésodtroluc diakhd, E=45:5,chon =5
py = py=1.701 (Kg/m®)
®, : Van tbc hoi qua rdnh chop (m/s)
\Y

- ¥y
~ o n*i*a*b o
V' : luu luong pha hoi trung binh di trong phan cat

=1.039 (m%s)

V', = 1407.83 (m*/h) = 0.3911 (m°/s)
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= o = 03911 =7.492 (m/s)
29* 45*0.002*0.02
— AP, = 5*1.701* 7.492% /2 = 238.67 ( N/m?)
2. Tré luce do strc cing bé mit :
_4*c
AP =
dy

G : Stc cang bé mit trung binh cta hdn hop

Oty = 60.25 °C = Gacetone = 18.6*107% (N/m)
Gnuse = 66.2%107% (N/m)

( Tra bang I-242 Sb tay tap mot )

1:1+1

O O acetone O nuoc
= onn = 14.52%10° (N/m)
dy : duong kinh twong duong cua khe ranh :
_4f _ 4dab
i = =
H 2.(a+Db)
f : dién tich tiét dién tu do cua rdnh
H : chu vi ranh
dig = 4.2.20 / 2(2+20) = 3.64 (mm ) = 3.64*10 (m)
= AP, = 4.6/ dy = 4*14.52 10°/ ( 3.6410°) = 15.972 ( N/m?)
3. Tré lwe cia 16p chit long trén dia ( Tré lwce thiy tinh AP,)
AP;= pp.g.( hy — h; /2) (N/m?)
Py - khéi lwgng riéng cia bot, thuong p, = (0.4 = 0.6 ). py
Chon p, = 0.5*p, = 0.5%787.28 ( Kg/m®) = 393.64 ( Kg/m®)
h, : chiéu cao ciia khe chop (m), h, =b =20 (mm) = 0.02 (m)
h, : chiéu cao 16p bot trén dia (m)
hy = (h, +A=h).(F-f).p, +h .p,.f +(h,-h).f.p,
F.pp
h. : chiéu cao doan dng chay chuyén nho 1én trén dia
h. =50.015 (mm) = 0.05 (m)
he : chiéu cao 16p chét long ( khong 1an bot ) trén dia
hy =S+ 0.5*b =0.0125 + 0.5* 0.02 = 0.0225 (m) = 22.5 (mm)
F : phan dién tich bé mit dia c6 gin chop ( nghia 12 trir hai phan dién tich
dia dé bb tri ng chay chuyén )
Fo=F—2*Sy= 0.92 * F = 0.4624 (Mm%
f : tong dién tich cac chop trén dia
f=0.785% de,” *n
=0.785 * (70/100)%*29 = 0.115 (m?)
he @ chiéu cao cia chop
hen = he + A =0.05 + 0.0157 = 0.0657 (m)
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h = (0.05+ 0.0157 — 0.0225) * (0.4624 — 0.115) * 787.28* +0.0225* 393.64 * 0.115
0.4624*393.64
(0.0657 —0.0225) *0.115*393.64
0.4624*393.64
=0.0786 (m) = 78.6 (mm)
— AP;=393.64 * 9.81 * ( 0.0786 — 0.02/2 ) = 275.14 (N/m°)
0 Tong tré luc qua mot dia :
APy = APy + AP +AP
= 238.67 + 15.972 + 275.14 = 529.79 (N/m?)
0 Tong tro lyc phan cét:
AP = Nieit * APy = 10* 529.79 = 2 (N/m?)
B. Télgg tré lwe phéin chung :
Tong tr¢ lyc qua mot dia :
APy = APy + AP +AP
1. Tré lwe dia kho APy :
AP = E* p' ¥ o’ (N/m?)
£:hésdtrolucdiakho, E=45+5,chon&=5
py = p y=0.974 (Kg/m®)
®, : Van tbc hoi qua rdnh chop (m/s)
\Y

y
n*i*a*b
V”y : luu lugng pha hoi trung binh di trong phan chung :
V7, =1417.83 (m°/h)
= 0.3938 (m°/s)
= 0o = 0.3938 = 7.545 (ms)
29*45*0.002*0.02
— AP, = 5* 0.974 * 7.545% /2 = 138.61 ( N/m?)
2. Tré luce do strc ciing bé miit :

*
AP = 9

td
G : St cang bé mit trung binh cta hdn hop
Oty =73.75 °C = Gacetone = 16.95%10° (N/m)
Cnuse = 63.72%10° (N/m)
( Tra bang 1-242 Sb tay tap mot )

1:1+1

o-hh o-acetone o-nuoc
— op = 13.39%10° (N/m)
dyg : duong kinh twong duong cua khe ranh :
_4f _ 4dab
O = =
H 2.(a+hb)
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f. : dién tich tiét dién tu do cta rénh
H : chu vi ranh
dig = 4.2.20 / 2(2+20) = 3.64 (mm ) = 3.64*10 (m)
= APy = 4.6/ dig = 4*13.39* 107/ (3.6410°) = 14.71 ( N/m?)
3. Tré luc ciia 16p chit 16ng trén dia ( Tré luc thiy tinh AP;)
AP;= p'5.9.( hy = h; /2) (N/m?)
p’s : khdi luong riéng caa bot, thuong pp = (0.4 +0.6). p
Chon p, = 0.5%p , = 0.5* 920.73 ( Kg/m®) = 460.365 ( Kg/m®)
h, : chiéu cao ctia khe chop (m), h, = b =20 (mm) = 0.02 (m)

h, : chiéu cao 16p bot trén dia (m)
b= (et A=B)(F = )p +hpy.f+(hy =0 Fop,
F. Pb
A : chiéu cao cua chat long trén 6ng chay chuyén = Ah = 15.71 (mm)
= 0.0157 (m)
h. : chiéu cao doan dng chay chuyén nho 1én trén dia

h. =50.015 (mm) =0.05(m)
he : chiéu cao 16p chat 1ong ( khong 13n bot ) trén dia
hy=3S+0.5*b = 0.0125 + 0.5* 0.02 = 0.0225 (m) = 22.5 (mm)
F . phan dién tich be mat dia co gan chop ( nghia 13 trir hai phan dién
thh dfa dé bd tri dng chay chuyén )
Fo=F—2*S;= 0.92* F = 0.4624 (m°)
Py = 393.64 (Kg/m®)
f . tong dién tich cac chop trén dia
f=0.785% de,” *n
=0.785 * (70/100)** 29 = 0.115 (m?)
hey : chiéu cao ciia chop
hen = he + A =0.05 + 0.0157 = 0.0657 (m)
(0.05+0.0157 - 0.0225) * (0.4624 — 0.115)*920.73*+0.0225* 460.365* 0.115
0.4624 * 460.365
.. (0.0657 — 0.0225) * 0.115* 460.365
0.4624 * 460.365
=0.08125 (m) = 81.25 (mm)
— AP;= 460.365 * 9.81 * ( 0.08125 — 0.02/2 ) = 321.78 (N/m?)

=h, =

0 Tong tré luc qua mot dia :
AP4 = APy + AP +AP;
=138.61 + 8.03 + 321.78 = 4576.11 (N/m?)
0 Tong trd luc phan chung :
AP ghumg = Nitchung * APg chung = 3%457.11 = 1425.32 (N/m?)
Téng tro lyc cua thap AP :
AP = APcat + APchun
=5297.9 + 1425.32 = 6723.22 (N/m?) = 0.068 (at)
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** Kiém tra lai khoang cach mam h = 0.3 m dam bao diéu kién hoat dong
binh thuong cta thap : h> 1.8*£

Py-9
Vi APy.ci > APy chumg NEN ta 1y APy 5 dé kiém tra :

1.8% 22719 50106 <0.3 théa
920.73%9.81

Vay chon h=0.3 1a hop 1y .
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CHUONG 4

TINH TOAN CO KHI

1. Tinh bé day than tru ciia thdp

Than cua thap dugc ché tao bang phwong phap han hd quang. Than thap duoc
ghép tir nhiéu doan bang mbi ghép bich.

Tra bang 1X.5 ta chon véi duong kinh trong cuia thap D = 800(mm), khoang
cach gitra cac dia Hy =300 (mm), chon khoang cach giita hai mit ndi bich
1200(mm), s dia giita hai mat bich ng = 4

Chon voat liéu 1am than 12 thép khong gi X18H10T. O nhiét d6 1am viéc

t="C.

Téc d6 an mon cua thép < 0.1 mm/nam .

Dua vao bang XIL4 va bang XIL.7 ( Tinh chat vat 1y ciia kim loai den va hop
kim cua chung ), cac théng s6 dic trung caa X18H10T ( voi chiéu day tim thép 4
+ 25 mm):

Gi6i han bén kéo : 8 = 550.10° N/m?
Gidi han bén chay : 8ch = 550.106 N/m2
Hé s6dan khi kéo o nhiét d6 20 + 100 0C la 16.6*10-6 1/0C
Khéi lugng riéng p = 7.9*103 ( Kg/m3)
Heé s6 an toan bén kéo : nk = 2.6
Hé s6 an toan bén chay : nch = 2.6
Nhiét do nong chay : t = 1400 0C
M6 dun dan hoi : E = 2.1*105 N/mm2
Hé sb Poatxong p = 0.33
e Diéu kién 1am viéc cta thap chung cat :
Ap suat bén trong thap ( tinh tai day thap ) véi moi truong 1am viéc long -Kkhi:
P=P,+P_+AP

Ap suit hoi trong thap : P, = 1 at = 9.81*10" (N/m?)

Ap suét thay tinh cta cot chat long :P. = p, . g .H
pL=854.01 (Kg/m®)
H=1.1 Ho = 4.347 (m) ( C6 ké dén cot chat 1ong ¢ day, nap )
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P_ = 854.01 *9.81 * 4.347 = 3.6420 *10* (N/m?)
Tong tro lyc cua thap : AP = 7780.45 ( N/m2)
Do d6 ap suét tai ddy thap : P=1.423 * 105 (N/m2) < 0.25*106 ( N/m2)
Theo bang XII1.8 : gia tri bén han caa than hinh try, han hd quang dién,
Dt = 800 (mm), thép hop kim ¢h = 0.95
Do trén than c6 khoét 15 nén hé s6 bén cua thanh hinh tru theo phuong doc

dugc tinh theo cong thirc :

— _R*
tho—zd - 0,95*(%) -0.68

0
~ (Xem tuong dwong 6 16 quan sat dudng kinh ¢ = 240(mm), chua tinh dén mot
S0 10 ndi ong dan hoi)
Ung suat cho phép [§,] cua vat liéu dugc tinh :

6
[S] = i.n _ 00107 5 g5 200.95*10°(N / m?)
N, 2
6
[Sen] = %-n = 225'510 *0.95=139.33*10°(N / m?)
ch '

Chon [8]= Min ([84], [8e]) = 139.33 *10° ( N/m?)
e B& day thap dugc tinh theo cong thuc :
,_ P.D
2[c]lo—-P
[c] 139.33*10°*0.68
Do =
P 1.423*10°
,_ P.D, _ 1.423*10°*0.8
ol 2*139.33*10° *0.68
=0.601 (mm)
e B& day thuc té cua than thap :
S=S+C
Trongdo C=C,+ Cy, + C,
Chon thiét bj 1am viéc trong 15 nim : Hé s6 bo sung do dn mon :
C,=15*0.1 = 1.5 (mm)
Hé s6 bo sung do bao mon co hoc clia méi trudng Cb = 0
Hé s6 bo sung do sai 1éch khi ché tao va lip rap : CO = 0.4 (mm)
Hé sb quy tron bang 1.499 (mm)
Do d6 C=1.5+ 0.4+ 1.499 = 3.399(mm)
Khido S=S’ +C =4 (mm)
e Kiém tra bé day cua than :
- Kiém tra diéu kién :

=665.80 > 25 nén :

= 6.01*10™( m)
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D1 ( thoa )

4715 _po03<01
2 7800 14
Kiém tra ap suat tinh toan bén trong thiét bi :
2.[c]e.(S - *139.33*10° *0.68* (4 —1.
_ 2Jo]e.(S Ca):2 139.33*10° *0.68* (4 15)=5.90*105(N/m2)

[P1= D+(S-C,) 800 + (4 —1.5)

Nhu véy [P] > P (hop ly)

Nén chiéu day cua than S = 4(mm)
2. Tinh - chon bé day ddy va nép thiét bi

Pay va nap ciing 1a mot bo phan quan trong thudng duge ché tao cing loai vat
li¢u voi than thiét bj . Su dung thép khong gi X18HI10T .
Chon loai day nap hinh elip c6 go
Tinh bé day day va nap giong nhau :
Cac thong so day va nap
Pay- nap elip ¢o :

h—t: 0.25

t

= h, =0.25* D, = 0.25 * 0.8 = 0.2 (m) = 200(mm)

Chon chleg cao go h =25 (mm) 7
Nén dién tich bé mit trong 0.76(m’) tra bang XIIL10 trang 382 S6  tay

tap 2

Ban kinh cong bén trong day- nap thap : R; =D, = 800(mm)

Chiéu day day va nap elip cua thiét bi chiu ap suét trong :
D,.P . D,

3.8*[c, ]k, —P 2h,

Hé s6 khong thir nguyén :

k=1-9=-1.92_475
08

t

( Puong kinh 16 & ndp : d = 0.2 m)
Do do:
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g 0.8*1.423*10° 0.8

*

3.8%200.95*10° *0.75*0.95-1.423*10° 2*0.2
=0.419*10° (m) = 0.419 (mm)
C=C,+Co+Cy=15+0.4+0+Cy+2=4581 (mm)
( Boi voi dy nip dap thi dai luong bd sung ting thém 2 mm
khi S’ < 10 mm Theo s tay tap 2 )

e Kiém tra ap suat du cho phép tinh toan :
. Bé day déay nap can thoa biéu thirc sau :

5-C, <0.125

t
2715 5.0041<0.125 (thoa)
800
. Do d6 ap suat du cho phép tinh theo cong thirc :
[P] = 2.[o]9.(S-C,) _2*200.96*10° *0.95* (5-1.5)
R +¢.(S-C,) 800 + (54 —1.5)
> P =1.423*10° (N/mm?) (thoa)
Viy bé day day nip thiét bi 1a 5 (mm)
3. Chon bich va vong dém
a. Bich va dém dé néi va bit kin thiét bj :
Mt bich 12 bo phan ding dé ndi cac phan cua thiét bj ciing nhu ndi cac bod
phan khéc véi thiét bj .
Chon loai bich lién khong c6 bang thép CT3 .
Bang XIII-27 trang 417 S6 tay tap hai . Cho céc kiéu bich lién bang thép CT3
(Kiéu I )voi thiét bi day nap nhu sau :
Puong kinh bén trong cua thiét bi D; = 800 (mm)

=1.66*106°(N /m?)

Puong kinh bén ngoai cua thiét bi D, = 808 (mm)
Puong kinh tam bu 16ng Dy =880 (mm)
Puong kinh mép vat D, =850 (mm)
Puong kinh bich D =930 (mm)
Chiéu cao blch h=22 (mm)
Puong kinh bu 16ng d, = M20 (mm)
S6 bu long z = 24 (céi)
e Theo bang XIII-31 _ Tuong ng véi bang XIII-27 : kich thudc bé mat dém bit
Kin :

D; =800 (mm)

H=h =22 (mm)

D; =850 (mm)

D, = 847 (mm)

D, =827 (mm)

Va do D; < 1000 (mm) nén D3 = D, +1 = 848(mm)
D5 = D4— 1=2826 (mm)
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b. Bich dé néi cic éng din ( Biang XIII-26 trang 409 Sé tay tdp hai )

e Chon vat liéu 1a thép CT3 , chon kiéu 1
Ta c0 bang sau :

STT | Loai D, |Kich thuéc noi h |

éng (mm) | D, |D D, |[D; Buléng (mm) | (mm)

dan (mm) | (mm) | (mm) | (mm) | d, z

(mm) | (con)

1 Vao TBNT | 150 |159 |[260 |225 |202 |M16 |8 16 130
2 Hoan luu 40 45 130 | 100 |80 M12 |4 12 100
3 Nhap liéu | 80 89 185 | 150 |128 |M16 |4 14 110
4 Dongspday | 40 45 130 | 100 |80 M12 |4 12 100
5 Hoivaoday | 200 |219 290 |255 |232 |M16 |8 16 130
[ J

D, tra theo bang XIII-26 .

Theo bang XIIL.30 twong tng v&i bang XIII-26 : kich thudc bé mit dém bit kin

Z : 56 rénh
Ta c0 bang sau :
STT|D D, D, D3 Dy Ds b b, z f
(mm) [ (mm) | (mm) | (mm) | (mm) | (mm) | (mm) [ (mm) | (r&nh) | (mm)
1 150 | 202 191 192 (171 |170 |5 11 3 4.5
2 40 80 69 70 55 54 4 1 2 4
3 80 128 | 115 |116 |101 |100 |5 1 3 4
4 40 80 69 70 55 54 5 1 3 4
5 200 232 |249 |250 |229 |228 |5 1 3 4.5

4. Tinh mam

Chon bé day mam bang bé day than S = 4 (mm) va vat liéu 1a thép X18H10T

» Chiéu cao myc chat long 16n nhat trén mam khi mam bi ngap lut :
145.49 (mm)

P, =p;.g. hg=854.01*9.81 * 0.1455 = 1218.98 (N/mm?)

* Néu mam khong duc 10 :

Omax

_ 33+u)
8.57

* *RZ

i =0.33 : hé s6 Poat xong

- Po giam stc bén do cac 16 trén mam gay ra thé hién bang hé sd hiéu chinh: @,

_3(3+0.39)
8*0.004

2

hd:

*1218.98*0.42= 15.222*10° (N/mm?)
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S.
a.

_t—d, 194-47
@p = — = =0758
dy : duong kinh dng hoi bang 47 (mm)
t: (hinh V& chop ) = 2*112%cos30 = 194
. Ung suat cyc dai cia mam c6 duc 1 :
*1N6

= Tmae 2 192227107 _ 5 1 g 06 (N/mm?)

04 0.758

< [o] = 139.33(N/mm?)
Viy bé day mam 1a 4 (mm)
Chdn dé va tai treo thiét bi
Tinh so bé khoi lwong thdp :
Khéi luong nap bang khéi lugng day ( Gia st duong dng dan vao nip va day

gan nhu nhau ) ;

Véi nap day elip co6 Dy = 800(mm), chiéu day S = 5(mm), chiéu cao go
h= 25 (mm) .Tra bang XIII.11 trang 384 S6 tay tap hai , ta c6
Gngp = Gaay = 1.01*30.2 (Kg) = 30.504 (Kg)
= Gngp - aay = 2730.502 = 61 (Kg)
Khéi lugng mam :

Duong kinh trong cia thap D;=0.8 (m)
Bé day mam dm = 0.004(m)
Puong kinh 6ng hoi dh = 0.047 (m)
S6 ong hoi n=29 (6ng)
Dién tich 0 ong chay chuyén hinh vién phan Sd = 0.04*F
S6 ong chay chuyén trén méi mam z=1
S6 mam Nt =13 mam

M = Ni.(F - 2.Sq — n.m.d?/4) * 8*p

= 13 ( 0.5026*1 - 0.04*0.5026 -

29*71*0.047%/4)*0.004*7.93*10° (Kg/m®)
= 177.514 (Kg)
Khéi luong chop trén mam cua toan thap :
Mensp = N *n *(10* 0™ hep *8en * + 50 *Sep — 1 * 8¢ b*a )7.9%10°
= 13*29 (3.1416*0.070*0.0567*0.002 + 3.1416*0.07%*0.002/4 -
- 45* 0.002*0.02*0.002 )*7.0*10°
= 98.26 (Kg)

Khéi lugng mam :
M mam = 7 D* Hinan ™ Othan * 0
=3.1416* 0.8 (5-2(0.2 + 0.025) — 0.130) 0.004*7.9*10°
= 351.03(Kg)
Khéi luong 6ng hoi
Mong hoi — T dh*hhm * 6h *n* Ntt p
= 3.1416*0.047*0.054*0.002*29*13*7.9*10°
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= 47.49(Kq)
Véi hh = hchép - h2 - 6chép +6hoi
=0.0657 - 0.01175 +2 — 2 = 0.054 (m)
va h, : chiéu cao chop phia trén éng hoi

e Khdi lugng mang chay chuyén :

M = lw*hec*Scc *p* Ny

hcc =h- S1 + hw +6mém
=0.3-0.0375 + 0.05 + 0.004 = 0.316 (m)

= Mpam = 0.48*0.3165*0.002*0.004 * 7.9%10° = 31.20( Kg)

e Khdi lugng bich nbi than :

Puong kinh bén ngoai cua thap D, =0.808 (m)
Duong kinh mat bich cua than Dy, = 0.930(m)
Chiéu cao bich h =0.022(m)

Chia thap 1am 4 doan , nén s6 mat bich 12 8
pers = 7.85%10° (Kg/m®)
— Mpicn = 0.785%(0.93% — 0.808%)*8*0.0222*7.85*10° = 229.96 (Kg)
e Khdi lugng bich nbi cac dng dan :
M, = 0.785* [(0.26° - 0.15%)*0.016 + 2*(0.13* — 0.04%)*0.012 +
(0.185° — 0.08%)*0.016 + (0.29% - 0.2** 0.016 ]*7.85*10°
= 12.56 (Kg)
e Khéi lugng dung dich trong thap ( xem Vgyng dich = 0.85 Vingp )
Mg = 0.85 (7 D% Ho/4 + Vs, ) = Pxto
= 0.85%( 3.1416*0.8% *5/4 + 2*79.6*10 )*854.005
=1939.96(Kg)
Vay tong khdi lugng cia toan thép :
Mungp = 2949(Kg)
b. Chon tai treo :
- Chon vat liéu 1am tai treo 1a thép CT3 . Tam 16t 1 vat liéu 1am than:
[6cTs]= 130 *10°( N/m?)
= Chon s tai treo : n =4
= Tai trong 1én mot tai treo ( 4 tai treo va 4 chén do):
Q= 2= 288 = 04130 (V)
- Chon tai trong cho phép 18n mét tai treo 14 0.5 *10* N
Theo bang XII1.36 S6 tay tap hai : tai treo thiét bi thang dung .
Bé mit d& F = 72.5%104(m2)
Kich thudc tai treo : cho ¢ bang sau :

Khoi | Taitrong L B B, |H S | a d
lugng | chophép (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
taitreo | lenbématdd
(Kg) | 9.10%(N/m?)

1.23 10,69 100 |75 85 155 |6 40 15 18
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85

100

]

155

15

40

20

BO PHAN TAI TREO

c. Chon chin do :
Chon vat li¢u lam tai treo la thép CT3 .Tai trong cho phép 1én mot chan
d6:0.5*104 N

Theo bang XIII.35 S6 tay tap hai. Chan thép ddi voi thiét bi thang ding :

Bématdd | Taitrongcho L |B |[B, |B, |H |h [S |l |d
F.10"m® | phéplénbémaitdé

q.10°(N/m?)
172 0.29 160 | 110 | 135 | 195 | 240 | 145 | 10 | 55 | 23
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Truc thiet bo

195
135 ‘

10

10

236

145

160 280 |

BO PHAN CHAN NO

6. Tinh bdo on
V6i van toc hoi trung binh trong ca 2 phan cta thap : chung va cét :
oy = 0.7441 < 10 (m/s) va mang nudc ngung chuyén dong dong, hé sé cip
nhiét o trong thép :

2 3
a=1.15% [FP-94 (\wm2 o)
u.AtH
Nhiét ngung tu ( an nhiét hoa hoi ) cua hot trong thap:
( O nhiét d6 cao nhét t = t,, = 96°C)

_ * *
I' = lacetone + Muwse ™~ Fuoc

acetone
Thanh phan khéi lugng tinh & gia tri trung binh cia thap va dinh thap :
- 0.98+0.02

Xacetone = T =0.5 (phéll’l tram khél llrorng)

- ;acetone = 0273 ( phéll’l mol)
- .Chon nhiét d6 ngung dé tinh I nhiét do cao nhat trong thap
togumg = 96 °C
— Tacetone = 114.1 (Kcal /KQ)
Muse = 543 (Kcal /Kg)
Do dor=0.5%114.1 + 0.5*%543 = 328.55 (Kcal/Kg)
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- Pé xac dinh cuong do nhiét khi chua c6 16p cach nhiét, chon nhié¢t do tuong
bén trong thap 1a t,, = 80 °C .
Tu cong thuc trén :

* * ~2% 93 % 2 % 13
a:l.15*1/328.55 0.81*p* * 1 *41868 _ . . [p?* 2 (W/m )
S* u* At u*

Céc gia tri p (Kg/m®), A (W/m.do), u ( Ns/m?) tra & nhiét do trung bing cua
mang :

tng +tw1 96 +80

Th= = =88 °C

2 2
Mhh = Xacetone* 58 + ( 1'Xacetone)*l8 = 27.48 (Kg/KmOI)
o= — L 81766 (Kg/Kmol)

Xacetone Xnuoc 0.5 05
+ ——t—
P acetone Pruoc 708.6 966.4

p= arC|09 ( Xacetone Iog Uacetone T (1' Xacetone)log Hnuoc)
= arclog ( 0.273* log 0.188 + ( 1- 0.273 )*log 0.328)*10°
= 0.287*10° (Ns/m?)
Cphh =05* Cacetone + ( 1- 05) * Cnuc’yc
=0.5*2396 + 0.5* 4206 = 3301 ( J/Kg.d9)

Anh = 3.58%10° *Cpy * ppn * 2 I\’ZA (W/m?.do)

hh

= 3.58%10° * 3301*817.66 *3| = 00
27.48

=0.311 ( Kcal/W.h.°C)
Aty = tog —twy = 96— 80 =16 °C
817.66% *0.311°
0.287*107° *16
. Ong = Oing ™ Aty = 2132.24*16= 35115.78 (Kcal/m®.h)

= 2132.24 ( W/m®.d0)

=> o= 46.61*\/

Téng nhiét tré cua thanh dng va 16p cén :

5W
er = rCz}lnl + 7"' rCz}an
Cuong do nhiét trung binh :

+
O =9 _ Guc _ 12878'36; 214411 _ 7511 23 (Kcalim?h.do)

Sai s6 giita qg VA Qg :
12878.36 — 7511.3
1287‘8.36
o Tinhlgplan1:
Chon At; =6 °C — t,, =90 °C

=0.42 = 42% > 5% . Do do ta phai tinh lap.

SVTH: TRAN VAN PHUC Trang 48



NO AN MON HOC

GVHD: LE XUAN HAI

— t,=93°C

Prn = 812.97 (Kg/m®)

1 =0.272 *10° ( Ns/m?)

Conn = 3314.12 (J/Kg. °C)

nn = 0.309 9 ( Kcal/m.h.°C)

= A4 =6°C
Olng = 2738.83 ( Kcal/m.h.do)
Ong = 16432.96 ( Kcal/m®.h)
At, =13.61 (°C)
tw = 82.4 (°C)
At, = 53.4 (°C)
Qe = 1976.2 ( Kcal/m?.h)
O = 9204.56 (( Kcal/m?.h)

Sai s6 giita gy VA Ong = 0.44 > 0.05 . Do d6 ta phai tinh I3p 1an 2.

o Tinhliplan2 :
Chon At; =4°C > t,, =92°C
— t,=94°C

Prn = 810.95 (Kg/m®)
1 =0.269 *10° ( Ns/m?)
Conn = 3316.75 (J/Kg. °C)
nn = 0.308 ( Kcal/m.h.°C)
= At]_ =4 OC
Olng = 2737.89 ( Kcal/m®.h.do)
Ong = 10951.56 ( Kcal/m®.h)
At, =9.068 (°C)
t.2 = 86.93 (°C)
At, = 57.93 (°C)
Quc = 2187.93 ( Kcal/m?.h)
Ouw = 6569.74 (( Kcal/m?.h)

Sai s6 giita gy VA 0ng = 0.4 > 0.05 . Do d6 ta phai tinh lap 1an 3 :

o Tinhliplan 3 :

V& d6 thi qua quk VA Gyy Xac dinh dugc ty; = 95.5 °C

— A, =96-96.5=05°C
tn=95.75°C
Prn = 809.27 (Kg/m®)
i = 0.265 *10° ( Ns/m?)
Conn = 3320.69 (J/Kg. °C)
Ann = 0.3075 ( Kcal/m.h.°C)
o Ay =05°C

otng = 5103.35 ( Kcal/m”.h.do)

Ong = 2551.68 ( Kcal/m®.h)
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At, =211 (°C)
t.2 = 93.89 (°C)
At, = 64.89 ( °C)
Quc = 2521.31 ( Kcal/m?.h)
Ouw = 2536.495 (( Kcal/m?.h)
Sai s6 giita qy VA gng = 0.006 < 0.05 ( Thoa)
= Khi ¢0 16p cach nhiét, nhiét luwgng téa ra moi truong :
Ou = 5%0y, = 0.05*%2536.495 = 126.28 (Kcal/m*.h)
Heé s6 cép nhiét cua hoi :
otng = 5103.35 ( Kcal/m®.h.°C)
ok = 2521.31 ( Kcal/m?®.h.°C)

A 1
Do qu= 0ng (twr —tw2 ) = 5—z(th —t) = z—rwi(tWI —t.2)
- Nhiét d6 cua thanh phia trong thiét bi :
oy, 5103.35

- Nhiét tré ctia thanh thiét bi va lop cau :
o 1 0.004

Y, =, % =———+——""=0.0004705 (m.h.°C/Kcal)
A, 5000 14.785
- Nhiét do 16p tiép xuc giira thanh thiét bi va tim cach nhiét ty, :
1

Qi = z—l’ (twl - th )

— two = twr — Q* 21, = 95.975 — 126.82*0.0004705 = 95.915 °C
- Nhiét do 16p cau tiép xtic voi khong khi :

0=t + e — 04 12682 _ 5g 050 0¢
oy 2521.31
- Nhietdo tys -
1
Qit = T (tys —t,.)

—> tW3 = qtt * lcau 2 + tW4
= 126.82% 2 +29.050 = 29.0956 °C
‘ 2800
Do d6 bé day l6p cach nhiét 8, tinh theo cong thure :
A
52 :q_z(th _tws)

tt
Chon 16p cach nhiét 12 amiing cactong c6 hé s6 dan nhiét 1a
A =0.144 (W/m.°C) = 0.124 (Kcal/m.h.°C)

= 2424 (95 915 20.0956) = 0.065(m) = 65(mm)
126.82

= 0,
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CHUONG 5

TINH THIET BI PHU
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| Thiét bi gia nhi¢t hon hgp diu hay thiét bj Iam ngugi sin phim ddy
1. Biéu kién nhigt dp ciia qud trinh

Nguyen lieu

San pham fay ﬁ

Nguyen lieu J L San pham nay

Chénh léch nhiét do dau nho :
At, =96 - 68.5=27.5°C

96°C
N\ 70°C

68.5°¢

27°%

Chénh léch nhiét do dau 16n :
At =70-27=43°C
.z At 43 A A pA s A K 1Al an
Ty so —t=75=1.56 < 2 nén co6 thé tinh hiéu so nhiét do trung

n

binh : At, = 2 =3525 °C
At
Nhiét d6 trung binh cia timg luu thé :
DoTi-T,<t,-t; nén:
To=(T1+Ty)/2=83°C
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tw=Tw - A = 83 - 35.25=47.75°C
2. Nhiét tdi :
Nhiét luong can thiét dun nong nhap liéu ( da tinh & phan can bang nhiét ) :
Qu=W C,.(T,-T,)
= 2184.86*4159.67*( 96 - 70)
=2.363*10° (J/h) =65.64(KW)
3. Chon thiét bi :
a. Chon loai thiét bj 6ng chum, dit nam ngang vat li¢u 1a déng thau, hé sb dan
nhiét L = 93 W/h.do.
Thiét bi gdbm 91 6ng, xép thanh 5 hinh sau canh, s6 6ng & vong ngoai cang la
31 bng.
Chon dudng kinh ngodi cta dng dh = 0.025m, loai dng 1a 25x2mm.
Puong kinh trong cia thiét bi :
Dy =T.(b -1) +4.d,
t : budc bng, chon t =1.2dy, =1.2*0.025 = 0.03 (M)
b=2a-1=26-1=11
(a =6 :s6 6ng trén mot canh ctia hinh sau canh ngoai cling
= Dy = 0.03%(11-1) + 4*0.025 = 0.4(m)
b. Cac luu chat déu & trang théi long . Vi san pham day c6 dod ban cao hon nén
cho chay bén trong ong, con nhép liéu cho chdy ¢ ngoai ong
C. Xéc dinh hé s6 cap nhiét tir thanh éng dén dong nhap liéu :
Tiét dién ngang ciia khoang ngoai éng 1 :
S =0.785%(D%, — n.d%)
= 0.785*(0.4% - 91.0.025%) = 0.081 m?
- Tdc @6 chay cua dong nhap liéu :
E
3600* p. *S
O nhiét d¢ trung binh cua dong nhap liéu ty, = 47.75 °C, ta tra cac thdng s6
Pacetone =759.48 (Kg/m?
Pawse =988.51 (Kg/m®)
— pr =919.80 ( Kg/m®)
Hacetone = 0.251*10°(Ns.m?)
Hneoe = 0.573*10°3(Ns.m?)
— pe= 0.520*10°%(Ns.m?)
— W =0.019 (m/s)
- Puong kinh trong duong khoang ngodi éng :
dy = D? -nd? — 0.4” —91*0025° - 0.038 (M)
D+nd 0.4+91*0025
- Tinh chuan s Re :
@.d

Re =Z2uP - 1977.11
He
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Tinh chuan s Pr :
+ Chon At; =4°C >ty =ty + A, =47.75+4=51.75°C
Tra hinh V.12 trang 12 S6 tay tap hai :
Pr47.75 =3.55
Pr51.75 = 345

0.25 0.25
[ Plaess | _ [E} ~1.007
Pry, 3.45
Chuéan sb Gr :

tdp BAY

/,t
B : hé sb gifin no thé tich, B = 0.574*10° (1/d0) (tra bang 33 trang 420

tap 10)
* 3 % 2 % *1M0-3 %
N Gr:9'81 0.038° *919.80 730.2574 10 4:3866978.92
(0.052*10%)

Gr_

— (Gn)*'=4.56
Chuén sé Nu :
Nu = 0.15* g,* Re®** P> *Gr®(pr/pr, )*#
g1 : hé sb hiéu chinh tra theo bang V.2 trang 15 , s0 tay tap
hai

(I/d>50 nén chong;=1)

— Nu = 0.15* 1* 1277.11%%*3.656"***4.56*1.007 = 11.00
Nu.A. 11.00*0 591

Hé sb cip nhiét o, = 272 =171.08 (W/m%.do)
dy 0.038

(A tra¢47.75 °C bang 0.591 W/m.d9)
Xac dinh hd cap nhiét tir dOng san pham day dén thanh ong :

Ty =83 °C, tra cc thong s6 :
Pacetone =071 (Kg/ma)
Pruse =969.9 (Kg/m°)

— pw =964.8 ( Kg/m®)
Hacetone = 0.20%10°(Ns.m?)
oo = 0.35%107°%(Ns.m?)

— L= 0.349*10%(Ns.m?)

Vian tdc trong dong ong :
e W’ B 2184.86
p, *n*0.785*d*  3600*960.86*91*0.785*0.021°

— w =0.02 (m/s)
Tinh chuan sb Re :
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@d.p

Hy
10 < Re <2000 : ché d6 chay dong
- Tinh chuan s Pr :
+ Chon At; =4°C > t, =Ty - At,=83-4=79°C
Tra hinh V.12 trang 12 S tay tap hai :
Pr79 =2.65
Prgg =26

0.25 0.25
S|Pl | _ [ﬁj ~0.995
Pr, 2.65
- Chuansb Gr:
g.d%.p%.B.At
Gr="—"""—5—"2%

M
B : hé sb gifin nd thé tich, B = 0.726*10° (1/d0) (tra bang 33 trang 420

tap 10)
* 3 % 2 % *1M0-3 %
N Gr:9.81 0.021° *964.80 730.2726 10 4:2016263.3
(0.349*10°%)

Re = =1163.97

— (Gn)°**=4.27
- Chuénsb Nu :
Nu = 0.15* g,* Re®** pro®*Gr®(pPr/pr, )%
g1 : hé sb hiéu chinh tra theo bang V.2 trang 15 , s0 tay tap hai
(/d >50 nén chon e, =1)
— Nu = 0.15* 1* 1163.97%%*2,6°**4,27*0.995 = 9.875
Nu.A. _ 9.875%0.673 _, . .- (Wim2do )
d 0.021
(A tra ¢ 47.75 °C bang 0.673 W/m.dd)
e. Nhiét tai riéng :
0 = ou™ Aty = 171.08*4 = 648.32 (W/m°)
0o = 0™ At, = 361.47*4 = 1265.88 ( W/m?)
Sai 6 gitra q; Va Qs :
q, -0, 1265.88-684.32
q,  1265.88
o Tinhlaplan 1 :
Chon At; =4.(1+0.459) =6°C
—ty =47.75+6=53.75°C
— Prs3 5 = 3.35
Pr47.75 = 3.55

0.25 0.25
N [%J - [E} ~1.015
Pr., . 3.35

- HE so0 cap nhiét a, =

=0.495 > 0.05 (5% ), Nén ta phai tinh lap
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- (Gt =475

- Nu=13.2

- oy = 205.29 (W/m?.do)

- Q1=205.26%6 = 1231.72 (W/m?)

q,—0, 1265.88-1231
q,  1265.88

f. Hé sb truyén nhiét tong quat :

K=[ i+ rl+%+ r, +i]'1

a, a,
A = ACu = 93 (W/m2.d9)
d =2 (mm)=0.002 (m)
al =205.29 (W/m2.d)
a2=316.47 (W/m2.do)
Xem hé sb cau ban ciia nude ban r; = 0.8455%107° (W/m?%do)
Xem hé s cau ban cua nuée thuong r, = 0.5945*10° (W/m?*do)

=0.0265 < 0.05 (Hop 1y )

K=[ -+ +08455+10° + 2092, g soa5%10°+ L 71
205.29 93 316.47
= 105.11

g. Bé mit truyén nhiét :
F= Q  65.64*1000

=17.72 (M)

KAt 105.11*3525
h. Chiéu dai mdi 6ng :
L=_F 17.72 _ 248 (m)

znd.  3.1416*0.025%91
Chon L =2.5 (m)

Il.  Thiét bi 1am nguéi sdn phim dinh
1. Diéu kién nhiét dj cia qud trinh :
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San pham fA:nh

;

Noo6c San pham fiznh

57.3%
40°¢ \\ 30°C

\b 270C

Chénh léch nhiét do dau nho :
At, =30-27=3°C
Chénh léch nhiét d6 dau 1én :
At, =57.3-40=17.3°C
Hiéu s nhiét d6 trung binh :
_173-3 ~8.16 °C

e T 173
In('j
3

Nhiét d6 trung binh cua timg luu thé :
to, = (27 +40)/2 = 33.5 °C
tin = to + Altiog = 33.5 + 8.16 = 41.66 °C
2. Nhiét tdi :
Nhiét lugng can thiét dé 1am ngudi san pham dinh ( d& tinh & phan can bang
nhiét ):
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16764.76
Qin=

1000 * 3666
3. Chon thiét bi :
a. Chon gia tri K : tra bang 4.4 Sach Tinh toan qua trinh va thiét bi, Nguyén Bin ,
dugce K (¢ ché d6 ddi luu cudng birc ) = 300 (Kcal/m”.do )
hay K = 300*4.1868*1000/3600 = 348.9 (W/m?.do)
- Bé mat truyén nhiét :

*4176.6(40 — 27) = 252.85 (KW)

_ Q _ 252.85*1000 _ 88812 (mz)
K.At,  3489*8.16
- F=nrndn.lL
Chon L =4 (m)
d = 0.032 (m)
n= = 220.86 (6
- zd.L (0ng)

Chon theo tiéu chuan : thiét bi 6ng chum, dt nim ngang, vat li¢u 1a déng thau,
hé s din nhigt & = 93 W/h.do .
Thiét bi gdm 241 dng, xép thanh 8 hinh sau canh, s6 éng & vong ngoai cuing la
50 dng. Chon dudng kinh ngodi ciia dng dy, = 0.032m, loai dng 1a 32x3mm.Chiéu
dai
L =3.66 (m)
+ Puong kinh trong cia thiét bi :
Dy =t.(b -1) +4.d}
t : budc dng, chon t =1.5dy, =1.5*0.032 = 0.048 (M)
b=2a-1=2.9-1=17
(a =9 :s6 dng trén mdt canh cua hinh sau canh ngoai cling
— Dy = 0.048* (17-1) + 4*0.032 = 0.896(m)
Chon D = 900(mm) = 0.9 (m)
b. Cac luu chat déu o trang thai 1ong . Vi san pham day c6 do ban cao hon nén
cho chay bén trong dng, con nhép liéu cho chay ¢ ngoai ong .
C. Xéc dinh hé s6 cip nhiét tir dong san pham dinh dén thanh 6ng
Tiét dién ngang ciia khoang ngoai éng 14 :
S =0.785%(D%, — n.d%)
=0.785*(0.9° - 241*0.032°) = 0.442 m*

Téc d6 chay ciia dong san pham dinh :
___ D
~ 3600* p, *S
O nhiét do trung binh cua dong san pham dinh t;y, = 41.66 °C, ta tra cac
thdng so :
Pacetone =766.17 (Kg/m?
Prwse =991.25 (Kg/m®)
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— pp =770.67 ( Kg/m®)
Macetone = 0.26*10 (NS m )
Hnuoe = 0.63%107°%(Ns.m?)
— pp=0.27*10°(Ns.m?)
— w =1.223*10° (m/s)
Puong kinh twong duong khoang ngoai dng :
D*-nd? 0.92 —241*0.032°

Ui = = 0.065 (m)
D+nd 0.9+241*0.032

Tinh chuén sd Re :

w.d

Re =2 %P = 796 9
He

10 < Re < 2000 : ché do chay dong
Tinh chuan s Pr :
+ Chon At; =6 °C — tyy =ty - At; = 41.66 - 6 = 35.66 °C
Tra hinh V.12 trang 12 So tay tap hai :
Pr35.66 =3.81
Pr41.66 =3.60

0.25
- [MJ [36j =0.986
Pl o 3.81
Chuan sé Gr
dg-p° BAY
u’
B : hé sb gifin no thé tich, p = 1.53*10° (1/d0)
(tra bang 33 trang 420 tap 10)
9.81*0.065° *770.67° *1.53*10° *6

> O = 201493544.7

Gr_

— (G)°'=16.767
Chuan s6 Nu :
Nu = 0.15* g,* Re®** P> *Gr®(pr/pr, )*#
1 + hé s6 hiéu chinh tra theo bang V.2 trang 15 , s tay tap hai
(I/d>50 nén chong;=1)
— Nu = 0.15* 1* 226.9"%* 3.6°*** 6.767* 0.986 = 10.4
Nu.A. 10.4*0.165

Hé s6 cap nhiét o, = =26.4 (W/m%.do)
dy 0.065

(A tra ¢ 41.66 °C bang 0.165 W/m.dd)
d. Xéc dinh hé s6 cap nhiét tir thanh dng dén nudc :
tw, = 33.5 °C , tra cac thong s :
Prwse =993.95 (Kg/m®)
Hnuoe = 0.75%107%(Ns.m?)
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— L= 0.349*10%(Ns.m?)
Vian tc nude trong ong :
- G, _ 16764.76
p,*Nn*0.785*d?  3600*993.95* 241*0.785*0.026>

— w = 0.0366 (m/s)
Tinh chuan sb Re :

Re =292 - 126112
U

10 < Re <2300 : ché d6 chay dong
Tinh chuan s Pr :
+ Chon At; =1°C — typ =ty + At,= 33.5+1=34.5°C
Tra hinh V.12 trang 12 So tay tap hai :
Pr34.5 =135
Pr33.5 =14

0.25 0.25
N Pras | _ [ﬂj —1.009
Pry, . 13.5

Chuén sd Gr :
Gr — g.d%.p%.B.AtL,

2
u
B : hé sb gidn ng thé tich, p = 0.331*10° (1/d0) (tra bang 33 trang 420 tap
10)
— Gr =100235.969
— (Gr)°*=3.163
-Chuan s6 Nu :
Nu = 0.15* g,* Re®** pro® *Gr®(pPr/pr, )*#
&, - hé sb hidu chinh tra theo bang V.2 trang 15 , s0 tay tap hai
(/d >50 nén chon e, =1)
— Nu=15.71

Nu.A.

- Hé sd cap nhiét ap = =378.85 (W/m°.do )

(A tra ¢ 33.5 °C bing 0.627 W/m®.do)
.Nhiét tai riéng :
- gl = al* Atl = 26.4*6 = 158.4 (W/m2)
- 02 = 02* At2 = 378.85*1 = 378.85 (W/m2)
Sai so gitraq; vaQp :
92 =% _ 58 >0.05(5%). Do dé ta phai tinh lap :
d,

o Tinhl3plan 1 :
- Tinh chuan so Pr:

+ Chon At; = 11 °C — ty =ty - At; = 41.66 - 11 = 30.66 °C
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Tra hinh V.12 trang 12 S tay tap hai :
Pr30.66 =3.9
Pr41.66 =3.6

0.25 0.25
- [MJ =[ﬁj =0.980
Pl e 3.9
- Chuéansé Gr:
3 g.dtfj.pz.,B.At1
= —,UZ
— Gr = 369404832
- (Gn*'=7.19
-Chuén s6 Nu :
Nu = 0.15* g,* Re%** Pro®*Gr(Pr/Pr, )%
— Nu = 10.98

- H¢ s cap nhiét oy =

Gr

Nu.A.

=27.88 (W/m>.do)

td
- Q1= oy* Aty = 27.88*11 = 306.69 (W/m?)
Sai so gitraq’y vaqs :
% ~0.19 > 0.05 (5% )
2

o Tinhliplan2 :

Chon At; =13

—>ty = 41.66 -13 = 28.86 °C

—> Pr28.86 =3.85

Pr41.66 = 3.60

P 0.25 0.25
> [MJ {ﬁj ~0.983
Pl e 3.85
- Gr = 436569346.9
- (G =731
- Nu=11.2
- oy = 28.43 (W/m*.do)
- 1= 369.58 (W/m?

% =% _ 024 <0.05(Hop 1y)
d,
Vay cac thong s6 chon 1a phti hop .
1. Thi‘ét bi ngung tu hoi luu
1. Diéu kién nhiét dj cia qud trinh
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San pham fitnh Wj Nooe
Nobc T
San pham fiznh
57.3%¢ > 57 30C
40%¢
27%¢

Thong thuong ngudi ta chon loai thiét bi ngung tu voi chat 1am lanh bang nudc
dé ngung tu hoi.
Dong néng 57.3 °C (hoi ) — 57.3°C (léng )
Dong lanh 27 °C (léng ) — 40 °C (long)
Chénh léch nhiét do dau nho :
At,=57.3-40=17.3°C
Chénh léch nhiét do dau 16n :
At =57.3-27=30.3°C
Hiéu s nhiét d6 trung binh :
o= 30.3-17.3 _ 2320 °C
In(?’o'?’J
17.3
Nhiét d6 trung binh cia timg luu thé :
ty =57.3=335°C
tp=57.3-23.2=34.1°C
2. Nhiét tai
Nhiét luong can thiét ¢é ngung tu san pham ra ¢ dinh thap ( tiép theo & phan
can bang nhiét ):
Q =1500 *0.92 *544.31 *1000/3600 = 208652.17(W)
3. Chon thiét bi

At
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Chon loai thiét bi dng chum, dit nim ngang vat liéu 1a déng thau, hé s6 dan
nhiét
A= 93 W/h.do .
Thiét bi gdbm 187 dng, xép thanh 7 hinh sau canh, s6 dng & vong ngoai cang la
43 bng.
Chon dudng kinh ngodi ctiia 6ng dh = 0.032m, loai 6ng 12 32x3mm.
Pudng kinh trong ciia thiét bi :
Dy =t.(b -1) +4.d,
t : budc dng, chon t =1.5dy, =1.5*0.032 = 0.048 (M)
b=2a-1=28-1=15
(a = 8 :s6 dng trén mot canh cua hinh siu canh ngoai ciing )
= Dy =0. 048*(15 1) + 4*0.032 = 0. 8(m)
4. Xac dinh h¢ so cap nhiét tir dong san phim dinh dén thanh ong
O nhiét d¢ trung binh cua dong néng ty = 57.3 °C, ta tra cac thong s6 :
p =748.97 (Kg/m?
i = 0.23*10°(Ns.m?)
r = 521.42 *10-3 : an nhiét ngung tu cta Acetone
€ = 2296.22 J/Kg : nhiét dung riéng cua Acetone
A =0.165 W/m.do : hé sb cép nhiét cua Acetone
dy = D*-nd? 0.82 —187*0.032? - 0.066 (M)
D+nd 0.8+187*0.032
+ Chon At=3°C - t,; =57.3-3=54.3°C

- Hé sd cap nhiét oy =
P * A o i/521.42*103 *784.972 *0.165°

prAtxd, 0.23*107% *3*0.066

= 2966.56 (W/m*.do )
- Hé sd cap nhiét trung binh cta chim éng :

Oeh =€* 0y
Tra d0 thi V.18 trang 29 S6 tay tap 2 : € = 0.90
— O = 0.90%2966.56 = 2669.90 ( W/m?.do )

5. Xdc dinh hé so cdp nhiét tiv thanh éng dén nwéc
- Nhiét d6 trung binh caia dong lanh ty, = (40 + 27)/2 = 33.5 °C , tra céc thong s6

.28% 4

Pruoc =993.95 (Kg/m )
Huwoe = 0.75%10° *(Ns.m?%)
- Van téc nudc trong ong :
G

—_ n

B 3.893
p,*Nn*0.785*d? 993.95*187*0.785*0.032°
Trong d6 G, = 3.893 (Kg/s)
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— w =0.039 (m/s)
Tinh chuan so Re :

Re =29 _ 1343 46

u
10 < Re <2300 : ché d6 chay dong
- Tinh chuan s6 Pr:
+ Chon At =15°C — tp = ty, + At,=33.5+15=48.5°C
Tra hinh V.12 trang 12 S tay tap hai :
Pr48“5 =10
Pr33.5 =14

0.25 0.25
[ Plws | [EJ ~1.088
Pr48..5 10

- Chuéan s6 Gr :
3 2
Gr = gd’.p 2.,B.At2
U
B : hé sb gidn no thé tich, p = 0.33*10° (1/d6) (tra bang 33 trang 420 tap
10)
— Gr = 1.5204*10°
— (Gn)*'=4.15
- Chuan so Nu :
Nu = 0.15* g;* Re®** Pr>®*Gr®!(Pr/Pr, )**
&, - hé sb hiéu chinh tra theo bang V.2 trang 15 , s0 tay tap hai
(/d >50 nén chone,=1)
— Nu =22.69

Nu.A.

- Hé sd cap nhiét ap = =547.18 (W/m°.dd )

( Anuse tra 6 33.5 °C bang 0.627 W/m®>.d¢)
6. Nhiét tai riéng
- 01 = 0™ Aty = 2669.90*3 = 8009.7 (W/m?)
- Oz = 0p* Atp = 547.18*15 = 8207.67 (W/m?)
Sai so gitraq; vaQp :
9: =% _ 0,024 <0.05 (5% )
d,
7. Hé so truyén nhiét
K=[ £ I, 2 r, +i]'1
o, A a,
A = ACu = 93 (W/m2.d0)
d =3 (mm)=0.003 (m)
al =2966.56 (W/m2.do )
ap=547.18 (W/m®.do)
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Xem hé sé cau bén ctia nudce ban r; = 0.387*10° (W/mz,dé)
Xem hé s cau ban cta nuée thuong r, = 0.464*10° (W/m? do)

S K=[—t+0.387*10° + 200 guear10° 171
2966.56 93 547.18
‘ ~=328.09 (W/m°.do)
8. Bé€ mat truyen nhiét
Fo_Q _ 20865217 _ .., ()
K.At,, 328.09%23.20
9. Chiéu dai méi éng
L=—F 21.41 ~1.489 (m)

nz.d, 3.1416*0.032*187
Chon L =1.5 (m)
TOm lai : Thiét bi ngung tu hdi luu — Thiét bi chim éng co :
Puong kinh thiét bi D = 0.8 (marketing) = 800(mm)
S6 6ng n = 187 6ng
Chiéu dai cua éng L = 1.5 (m), duong kinh d = 32(mm) = 0.032 (m)
Nudrc di trong 6ng, dong san pham dinh di ngoai ong , thiét bi dat nam ngang.
IV. Thiét bi noi dun
1. Diéu ki¢n nhigt dj ciia qud trinh

Nay thap (hoi)

r(«— HG6i Nobc

San pham fay NB6C
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119.6%¢

\V

119.6%¢

106.5%¢

90.6%¢

Ta dung hoi nude bao hoa co &p suat tuyét doi 1a 2at, nhiét do so6i 119.6 °C, dé cap
nhiét cho dung dich.
Dong nong 119.6 0C (hoi ) — 119.6 0C (hoi )
Dong lanh 96 °C (long ) — 106.5 °C (hoi )
(Tra nhiét d6 soi cia Acetone & ap suat 2at. Bang 1.207 trang 246 S6 tay tap 1)
Cheénh léch nhiét d6 dau vao :
At, =23.6 °C
Chénh léch nhiét d6 dau ra :
At =13.1°C
Hiéu s nhiét d6 trung binh :

At =236-131 1o0, 00

log (23.6}
In| &2~
13.1

2. Nhigt tai
Nhiét luong hoi nuée can cung cap (tiép theo & phan can bang nhiét ):
Qo2 = Qy + Qu + Qup *+ Qugo — Qr - Qr = 208652.17(W)
Hay Qpz = 1.05 (Qy + Qw = Qr - Qr)
=1.05* ( 1.95%10° + 1.465*10° -1.280*10° — 1.844*10°)
=2.048*10° (J/h) = 5,689*10° (J/s)
3. Chon thiét bi
Dit ndi dun Kette riéng biét voi thap . Noi dun tiép nhan dong long di ra bén
dudi thap. Nho hoi nude bado hoa co nhiét dd cao hon nhiét d6 dong long trén s&
gitip hoa hoi mot phan long & ddy thap muc dich tao hoi cho phan nay cé diéu kién
di 1én dinh thap.
Ong dung ttrong ndi c¢é kich thude : duong kinh ngoai cua ong dy, = 0.032m,
loai 6ng 1a 32x3mm.
Thiét bi gdbm 187 dng, xép thanh 7 hinh sau canh, s6 dng & vong ngoai cang la
43 bng.
4. Xdc dinh hé sé cdp nhigt tiv dong san phdam dinh dén thanh éng
- Xéc dinh chuén sd Re :
Khi ngung hoi & mat ngodi dng nim ngang :
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Rep = ”Z'd'z'rq ( Trang 27 S tay tap 2)
L.

Do nhét cia nude ngung :p = 0.233*10°(Ns.m?) & nhiét d6 119.0 °C
r=2173*10" ( nhiét hoa hoi )
z : s6 6ng trong mot ddy ong ( dng no xép 1én trén 6ng kia ), z = 8 dng.
Chon K, = 700 (W/m%.do )
Qs = K.Atioq = 700%17.84 = 12488 (W/m?)
_  3.14*0.032*8*12488
— Rep = - 3
2*0.233*10° *2173*10
Va Pr119.6 =25>05
Do d6 hé sd cép nhi¢t oy dugc xac dinh theo cong thuec :

* ~2 %93 *103 % 2 % 3
oy = 1.28% r*p*J =1.28*‘{/2173 10 244 0.684
urAt*d,, 0.208*10° *3*0.032
= 16513.77 (W/m>.do )
Trong d6 py = 944 (Kg/m®)

A =0.684 (W/m.do)
Chon At; =3°C

=9.94<50

5. Tinh hé sé cdp nhiét ciia san pham ddy noi
Hé sb cap nhiét o, cho ché d6 st bot dugc ap dung theo cong thirc V.94 S6 tay
tap2
Xem san pham day 1a nudc vi ndng 6 Acetone rat nho . Khi d6 tinh hé sd cap
nhiét theo cong thirc V.95 S6 tay tap 2
ap = 0.56* g% *p®° (W/m2.do)
Véip=1.114 at : ap sudt 1am viéc trén bé mat thoang dung dich
g = gy :gia thiét truyén nhiét 1a 6n dinh
Q=01 = a, *At, =16513.77*3 = 49541.31(W / m?)
= 0 = 0.56*49541.31%7 *1,114% =1100.77 (W/m>.d¢)
- Chon At, =14.5°C
—> twe = (96 +106.5)/2 + 14.5 = 115.75 °C
= @, = 1100.77*14.5 = 15961.165 (W/m?)
Sai 6 gitra q; Va Qs :
% —0.033 < 0.05 (5% )
2
Vay cac thong sd da chon 14 pht hop .
6. Hé sé truyén nhiét
K=[ i+ r, +§+ r, +i]'1
o, A a,
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A = ACu = 93 (W/m2.d9)

d =2 (mm)=0.002 (m)

al =16513.77 (W/m2.d6 )

a2=1100.77 ( W/m2.do)

Xem hé sb cau ban ciia nude ban rl = 0.387*10-3 (W/m2.d0)
Xem hé s cau ban cta nude thuong r, = 0.464*10° (W/m? do)

—>K=[ 1 0387100+ 2992 g 4pax100 L I*
16513.77 93 1100.77
=539.88 (W/m”.do )
7. Bé madt truyén nhiét
* 5
F=_Q _ 568970 54567 (m?
K.At,, 539.88*17,84
8. Chiéu dai méi éng
L= F 59.067 _3.142 (m)

“had,  3.1416%0.032*187
Chon L =3.25 (m)

V. Tinh bén cao vi- Bom
1. Tinh bon cao vi: (xem trang sau)
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S
TS
)
1=
-

- Tinh so bd z, : (chiéu cao tir d&é chan d& dén vi tri nhap liéu )
Zp=Ho—[ly+h+h+386+8%H+38,)+100] (mm)

Voi H, . chiéu cao thap so véi dé chan d& , Ho = 5105 (mm)
11 . chiéu cao 6ng dan hoi ¢ dinh ,11 = 130 (mm)
ht,h : chiéu cao day va go , ht =200 (mm), h = 25(mm)
386 : chiéu cao cia mam thir nhat

H, dm : khoang cach giita cac mam va chiéu day cia mam
H =300, dm =4 (mm)
8 ;6 mam (tinh d&én vi tri nhap licu)
100 : khoang cach tir mam thir 9 dén vi tri nhap liéu
= 7, =5105 — [ 130 + 200 + 25 + 386 + 8( 300 + 4 ) + 100] = 1832 (mm)
- Xét hai mat cat 1-1va2-2:

P 2 P 2
zl+—1+E:22+—2+V—2+Zhwlf2
y 29 Yy 29
P, -P 2, —y?
:>Z]_:Zz+ 2 1+V2 V1+ZhW172
14 29
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Trong do6 :
V1 =0 (m/S)
_ AP .
PoR _APw 52979 566 (m) = 568 (mm)
y Y ©949.8%9.81

p= pis = =949.8 (Kg/m*)
Chon dudng kinh ong dan : d = 40 (mm) = 0.04 (m)
_ 4Q, 4*1.505*107°
Ve = 2 = 2
7 md?  3.1416*0.04
Tong tr¢ lyc trén dudng ong :

=1.2 (m/s)

VZ

24 PR
h, = L) ==
2N (;5. r ) 2.0
Chon so bd chiéu dai chiéu dai 6ng dan 1= 15 (m)
+ Tinh hg sd A
v,.d.pr  1.2*0.04*949.8

Re = === -~ =118601.4 > 10°
1 0.3844*0.04
Nén 1 = (1. 46A+1F(:0)°25

Chon & = 0.2 (mm) ( d6 nham tuyét d6i cua dng dan )

A=2-92_ 4005
d 40
— A= (1.46*0.005+ﬂ)°-25 ~0.03
118601.4

s Cac hé sfS ton that cuc bo :
» HE¢ s0 trd qua thiét bi gia nhiét nhap liéu :
& = (6+9*m)(S /d)fo.os * Re 0%
.86 diy ong m =11
dong =0.021 (m)
.Khoang cach giira hai tdm ong :S = t.cos30 =26 (mm)
= & =(6+9*11)(26/21)°% *118601.4°% =4.79
. I—!é $6 trd luc qua doan udn 6ng :
E§=86=81=6=8=5=En=8Cn=8C=Cu=8Eu=Es=87=ABC
Gocudn =90° > A=1
a= 40 (mm) — % =15B=021

R_ 1-C=1
d
— ¢, =1*%021*1=021
= H¢ so trd lyc cua luu lwong ké khong dang ké : €20 =0
= Hé sd tré lyc clia van con trong dng tron va thang :

E" =83 =818 =E&19=£21=0.05
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= Hésbdotmo &, =0.57do:
Re=118601.4 > 10*
F, _d; 004
F d? 008
= Hé s6 dot mé trude khi vao thiét bi gia nhiét : &, =0.31do :
Re=118601.4 > 10*
F, _d; 004
Fd? 0.06°
( Chon duodng kinh 16 mé ¢ thiét bi gia nhiét 60 (mm))
= Hé sd dot thu sau thiét bi gia nhiét : &,0=0.32do :
Re=118601.4 > 10*
Fo_ % = % =0.44
F, d2 0.06
= Chon dudng kinh 16 mé & bon cao vi : 100(mm)
Hé sb dot thu & = 0.46 do :
Re=118601.4 > 10*
F, _ds 004
F, d2 012
= Hé sd ton that & 6ng 3 ngé

i =En=E= AL +&
Do %ZO.S—) A=0.72

2

=0.25

=0.44

=0.16

Ty s6 luu luong Va 0.5
2

FS

Va — =05
2
£ =163
&0 = 0.53

— &16 = &23 =0.72*1.63+053=1.70
= Y Ep =&+ EHERT2E,+E +11.E7+4.E
=0.46+0.31+0.32+2*1.7+4.79 + 11*0.21 + 4*0.05

=11.79
0.03*15. 1.2°
= Yh., =(1179+ . —1.691(m) =1691(mm
2Nz = ( 0.04 )2.9.81 (m) (mm)
1.22

— 7, =1.832 + 0.568 + 11.691= 4.164 (M) = 4164 (mm)

2*9.81

0 Khoang cach tir mam nhép liéu dén dé chan thiét bi :
0 H;=12z,=1832 (mm)
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~ Vay khoang cach tir muc chat 16ng trong bon cao vi dén bom ( gia sir dit ngay
de chan d6 ) He, = z; = 4164 (mm)

2. Tinh bom )
Ap dung phuong trinh Bernulli cho mat cat (1-1) va (3-3) :
2
Hp + 23 +V_+&: Z; + Vl +E+Zh1 ,
2.9 7, 29 7
Trong d6 :
Pl = P3 =1at
Y1="7s

Vi = V3 : chon dudng kinh dng hut bang dudng kinh 6ng day .
=>Hy=21-23 +2h13
+ Chon chiéu cao muyc chat 16ng trong bon chira nguyén liéu cao hon dé
chan d6 0.3 (m) =300 (mm)
&, al
hys = (25 +—)
i=1
Chon chiéu dai ong dan 1= 8 (m)
Chon duong kinh 6ng dan d = 40 (mm)
Vian toc v= 1.5 (m/s)
- Tinhhg¢ so A :

vd. *0.04%
Re= P 157004797898 _ 5409077 > 10°
1 0.78*10

100)05

Nén A =(1.46.A+

Chon & = 0.2 (mm) ( d6 nham tuyét ddi ctia 6ng din )
A= % _92_ 4005

40
100 )02

= A1=(1.46*0.005+——"—)"" =0.03
74690.77

- Tuong ty khi tinh & bon cao vi ta co cac hé s tré luc cuc bo :
£1=032;8=861=8=8=E=£,0=0.21;
&3 = &5 =0.05; &8 =1.7; &10 =0.31

= 2&p=0.32+6*0.21 + 2*0.05 + 1.7 + 0.31 = 3.69
8 ., 152
his = (3.69 + 0.03* ——)* = 1.111(m) = 1111 (mm
= 2his =( 004 2+981 (m) (mm)
— Hy= 4164 — 300 + 1111 = 4975 (mm) = 4.975 (m)
e (Cong suat bom ly tam :
N, = QH,.p.9
10005
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2 2
Q= n.dT.v = 3.1416*%*1.5 =1.855*107%(m%/s)
Hp = 4.975 (m)

p = 970.98 (Kg/m®)
N = 75% (Hiéu suat bom)
_ 1.885*10°° *4.975*970.98*9.81

= N; = 0.12( KW)
1000*0.75
e (COng suat dong co dién :
Nge = — =912 _ 515 (kw)

e Myc 0.9%0.9
V6i 1y : hidu suat truyén dong .
Nee : hi€u suat dong co .

Pé phong qua tai, ta chon bom c6 cong suat N = 2.N; = 2*0.12 = 0.24

(KW) .
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CHUONG 6

TINH GIA THANH

THIET BI

Chi tiét Khoi luong vat lidu (Kg)
Thép X18H10T Thép CT3
V6 thap 351.03
Nap-day 61
Mam 17.54
Chop 98.26
Ong hoi 47.49
Ong chay chuyén 31.20
Bich noi than 229.96
Bich ndi cac 6ng dan 12.56
Tong 606.52 242.52
Vit lisy Gia vat ligu Thanh tien
- (bong/Kg) ( bong)
Thép X18H10T 50000 30326000
Thép CT3 10000 2425200
A \ S6 luon Thanh tién
Bulong bong/con ( Con)g (Ddng)
M5 500 150 75000
M8 1000 857 857000
M16 2000 48 96000
M20 2500 360 900000
| Chi tiét khac Dong/Donvi | Pon vi Thanhtién |
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(Dong)
Kiéng thiy tinh 250000/m’ 0.318 m’ 80000
Ap ké 600000/céi 2 Céi 1200000
Nhiét ké 150000/céi 4 céi 600000
Luu luong ké 1000000/cai 1 cai 1000000
Vit liéu cach nhiét 4000000/m° 0.44m° 1750000

- Tong tién vat tu ché tao thap va céc thiét bi c6 lién quan dén hoat dong cua
thap : 39309000 ( Pong ).

- Tién gia cong ché tao va lap dat :(1dy bang 1.5 tién vat tu ) : 58963500 ( Pong
).

- Vay gia thanh thap chung : 98272500 ( Dong).
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