HAM LUONG NUOC TRONG HC

Phuong phap tinh toan, du doan
Xac dinh ttr do thi:
Gian d6 McKetta va Wehe (1958): khi ngot
Gian d6 Campbell: khi chua
Dung cong thuc
Xac dinh ham lugng nude bang cac dung cu do

baon vi: [mg/Sm?]; [Ib/MMscf]

Sm?3 : mét khdi chudn; do tai diéu kién chuan 1SO 2533 101.35 kPa; 15°C
MMscf : triéu feet khoi chuan, do tai 14.7 psi (101.35kPa); 60 °F (15.56
oC)

1 1b = 0.454 kg

1 atm = 14.696 psia = 101.3 kPa




HAM LUO'NG NU'O'C TRONG HC

’-Iém luong nudc trong khi ngot

Gian do McKetta va Wehe

, Xac dinh ham lugng nudc bdo hoa cho dong khi
hydrocacbon ngot c6 SG, 0.9; nhiét do 70 °C va ap
suat 6000 kPa.

- Tu Hinh 1: W = 4500 mg/Sm3
- Hé s6 hiéu chinh cho SG, 0.9: C; = 0.98

->Ham lugng nudc: W = 0.98 x 4500 = 4410 mg/Sm?




HAM LUO'NG NU'O'C TRONG HC

' Ham luong nudc trong khi chua

Tinh ham lugng nudc cho dong khi: 80% C,, 10% H,S va 10% CO,, tai 70
°C va 6000 kPa.

a) Ap dung cong thuec:
W = ¥1cWhic * YiesWies + YooaWeoz
= 0.8x4500 + 0.1x6000 + 0.1x4700 = 4670 mg/Sm?
Poc W, ., W,,e, W, tU cac Hinh 1, 2 va 3
b) Duing gian d6 Campbell véi nong do H,S tuong duong:
Vi = Yios + 0.75 X Yo, = 0.175 = 17.5%

Poc ham lugng nudc tu Hinh 4: W = 4500 mg/Sm?3 (6900 kPa); 12000
mg/Sm? (2100 kPa) -> tai 6000 kPa: W = 4514 mg/Sm?




1500 200
1 000 000
8O0 000
600 000
BOHN (KD
4K (KO

00 000

200000
150 000
100 000
BIHID
&l (HID
S00
L]
30000

200000

151000

T KO

B0
E 00

o7

L]

Helalive [

taolecilar Mass

]

.
”"r?m

L

analty

T
4

5

He

1.00 ug

Carmrectan far Salinity

™

e

H,O Fram Brna
HO Fram Waber

5

-y

-]

Talal Solids in B

¥
£

o, %

¥,

"

[

e T

e

ey

5000

4 ({0

i

3000

2000

1 &0

- Warning: Dashed lines are

meta=stable equiliaiam,

Actual eguilibrium is [ower

waser cormert, Angle is a

e

funcion of compaalon,

I

1000

M~
L
gy

|0

Iy

&0

Bl
b

b (v DAATE FORMATION LINE -

500

400

mg water'Sm’ of wet pas at 15 ° C and 101.325 kPa (abs)

300

=S

200

150

F i

F Pastan al tisFoe
is o functan al gas

compa=tan,

100 =

L 1h]
B0

50

a0

30

o

Water corlenta o natusal gazes with

eamectiens o salirty and ralasve senalty,

Aller Mokela and Wehe, Hydrocarton

EE % aFa (e

Processing, J".l..gdsL 1858,

15

1

20

30 40 50 &0 TD B0 0a 120 4D



Effective Water Content of HzS in Natural Gas Mixtures vs. Temperature at Various Pressures
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Effective Water Content of CO, in Natural Gas Mixtures vs. Temperature at Various Pressures
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Calculated Water Content of Sour Gas Mixtures
to 14 000 kPa (abs)

m* H,O/MSm" wet gas
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HAM LUO'NG NU'O'C TRONG HC
Duing co6ng thure

W [g/m3] = A/P [atm] + B cho SG, = 0.6
W= (A/P+B)xC,xCq cho SG,> 0.6

A, B: Cac hé so tra tir Bang 1

C.; C4: Cac hé sb hiéu chinh ty trong tuong doi va nong
do mudi, doc tu Hinh 1

Lam lai vi du 01 va 02 st dung céac cong thuc trén.




Table 6-43

Coefficlents A and B In Equation 8-278 [133)

Temp., “C. A B Temp., "C. A B
- 40 0.1451 0.00347 +32 36.10 | 0.16585
=38 0.1780 | 0.00402 +34 40.50 | 0.207
=36 02189 | 0.00465 +36 45.20 | 0.224
=34 02670 | 0.00538 +38 S0.80 | 0.242
-32 0.3235 | 0.00623 +40 56.25 | 0.26]
=30 0.3930 | 0.00710 +42 62.70 | 0.285
-28 0.4715 | 0.00806 +44 6925 | 0310
=26 0.5660 | 0.00921 +46 76.70 | 0335
=24 0.6775 | 0.01043 +48 8529 | 0363
-2 0.8090 | 0.01168 +50 54.00 | 0391
-20 09600 | 0.01340 +52 103.00 | 0.422
=18 1.1440 | 0.01510 +54 11400 | 0454
=16 1.350 0.01705 +56 126.00 | 0.487
-4 1.550 0.01927 +58 138.00 | 0.521
=12 1.868 0.021153 +60 15200 | 0.562
=10 2.188 0.02250 +62 166.50 | 0.599

-=A 2.550 0.0271 + 64 18330 | 0643
-6 2.990 03035 + 66 200.50 | 0.691
-4 3.440 0.03380 + 68 21900 | 0.741
=2 4.030 0.03770 +70 238.50 | 0.793
0 4.670 0.04180 +T2 260.00 | D.B41
+2 5.400 0.04640 + T4 283.00 | 0.902
+4 6225 0.0515 +76 J0o&6.00 | 0963
+6 T.150 0.0571 +78 335.00 | 1.023
+8 8.200 0.0630 +80 363.00 | 1.083
+10 9.350 0.0696 + 82 29400 | 1.148
+12 10.720 0.767 +84 427.00 | 1.205
+14 12350 0.0855 +86 462.00 | 1.250
+16 13.540 0.0930 +88 501.00 | 1.290
+18 15.750 0. 1020 +90 537.50 | 1327
+20 17.870 0.1120 +92 S582.50 | 1327
+22 20.150 D.1227 +94 624.00 | 1.405
+24 Z2.80 0.1343 +56 672.0 1. 445
+26 25.50 0.1453 +98 725.0 1.487
+28 28.70 0.1593 + 100 176.0 1.330
+30 32.30 0.1 740 +110 1093.0 2.620




HAM LUO'NG NU'O'C TRONG HC

P= 6000 kPa = 60 atm

T=70°C:A=238.5;B=0.793

’ W = (238/60 + 0.793) x 0.98 = 4.66 g/m? = 4660 mg/m?

, SG,= (16 x 0.8 + 34 x 0.1 + 44 x 0.1) / 228.97 = 0.7
-> C, = 0.96 (t Hinh 1)

W = (238/60 + 0.793) x 0.96 = 4.66 g/m? = 4560 mg/m?




XAC PINH PIEU KIEN TAO THANH HYPRAT

Xac dinh diéu kién P, T tao thanh hydrat:
Xac dinh SG_
SU dung Hinh 5 dé doc gia tri P, T tuong Ung
Phuong phap Katz

Xac dinh diéu kién tao thanh hydrat trong qua trinh gian
nd khi (giam ap)

S dung céac gian do trong Hinh 6-7




XAC DINH PIEU KIEN TAO THANH HYPRAT

Cl

C2

C3

C4

N,

CO,

Cho dong khit:

a) Xac dinh P tao thanh hydrat tai 10°C.

b) Dong khi trén dugc gidn nd tu 10000
kPa xubng 3400 kPa. Xac dinh T toOi
thi€u dé khéng c6 su tao thanh hydrat
trong qua trinh gidn no.

c) Dong khi trén tai 15000 kPa, 40°C co
th€ gidn né dén ap suat nao ma khéng
bi tao thanh hydrat?




XAC DINH PIEU KIEN TAO THANH HYPRAT

Pressure-Temperature Curves for
Predicting Hydrate Formation
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Permissible Expansion of a 0.7 Relative Density Natural

3as Without Hydrate Formation it
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XAC DINH PIEU KIEN TAO THANH HYPRAT

a) SG, = 0.693

Poc tir gidn do trong Hinh 5: P = 2200 kPa

b) TU gidn d6 trong Hinh 7, tim diém noi gilra duong ap

suat dau 10000kPa va ap suat sau 3400 kPa. BPoc T
tuong Ung (~45°C).

c) Ciing tur Hinh 7, tim diém noi gilta duong ap suat dau
15000kPa va nhiét do 40°C, doc ap suat sau (~ 8000
kPa)




XAC DINH PIEU KIEN TAO THANH HYPRAT

Phuong phap Katz
Chinh xac hon phuaong phap dung do thi
Chon mot gia tri T tai P cho trudc (hoac P tai T cho trudc)

SUr dung cac gian do trong Hinh 8-11 dé xac dinh hang so6 can
bang khi-ran K. cho moi hydrocarbon.

Xét tsng Z(y|/K|vs)

Lap lai 3 budc trén cho dén khi Z(y/K,, ) =1




XAC DINH PIEU KIEN TAO THANH HYPRAT

C1l
C2
C3

C4
NG So sanh vai két qua cua ’

Cho dong khit:

Xac dinh P tao thanh hydrat tai 2000
kPa theo phuong phap Katz.




XAC DINH PIEU KIEN TAO THANH HYPRAT

Temperature, °C Adapted 1o 51 by GPSA A
Hinh 5.2 : D6 thi tra hing s6 cin bing kbi rin ciia Methane ‘ 3 [ 70 5

Temperature, ©C
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Hinh 5.3: PG thi tra hing s6"cin bing khi rin ciia Ethane




XAC PINH DIEU KIEN TAO THANH HYDRAT
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XAC PINH PIEU KIEN TAO THANH HYPRAT
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XAC DINH PIEU KIEN TAO THANH HYDRAT

’ Xét T = 10°C

y

K

V-S

yIK,

C1l

0.784

2.05

0.382

C2

0.060

0.82

0.073

C3

0.036

0.12

0.3

C4

0.024

0.045

0.533

Xét T =12°C

SyIK, =1.288>1

yIK, .

0.3698

0.0545

0.1565

0.2857

Xét tai 11°C, thu duoc Ty/Kv-s = 1.0417 ~ 1,

c6 thé két ludn day la nhiét do tao hydrat cua dong khi tai 2000 kPa

YYIK,, = 0.8665 < 1




XAC BINH PIEU KIEN TAO THANH HYDRAT

Poi véi dong khi chua ¢6 néng d6 H,S, CO, cao:
Khong su dung duoc phuong phap Katz !!!

SU dung phuong phap Baille-Wichert: hiéu chinh nhiét d6 tao
hydrat thong qua % C,




XAC DINH PIEU KIEN TAO THANH HYPRAT

Cho dong khi:

a) Xac dinh T tao thanh hydrat tai 4200 kPa ?




XAC DINH PIEU KIEN TAO THANH HYPRAT

Dung phuaong phap Baille-Wichert
a) SG, = 0.682
b) Gian d6 Hinh 12: 4200 kPa -> 4.2 %H,S -> SG_ = 0.682
c) Theo d6 doc & phan dudi cla gidn d6 xac dinh dugc T tao
hydrat tuong Ung la 17.5°C.
d) Hiéu chinh theo %C,
TU gidn d6 hiéu chinh trong Hinh 12, tim di€ém noi gita %H,S va
%C,. Déng thang xudng dudng P = 4200kPa.
Poc nhiét d6 hiéu chinh: -1.5°C.
e) Vay T tao hydrat cua dong khi nay la 16°C
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HAP THU BANG DUNG MOl

Cac budc tinh toan thiét ké thap hap thu:
Xac dinh yéu cau dong khi kho: di€m suong

Xac dinh %TEG nguyén chat can thiét tir di€m suong cua
dong khi sdn phdm. S dung gian do trong Hinh 13.

Xéac dinh toéc d6 tuan hoan ctia TEG (15-40L TEG/1kg nudc)
Xéac dinh chiéu cao thap:
Xac dinh hiéu qua hap thu nuéc (W, -W_ )W,

Xac dinh s6 mam ly thuyét: stir dung cac gian do trong
Hinh 14-18

SO mam thuc té = s6 mam ly thuyét / hiéu suat trén moi
mam (20-30%)

Xac dinh dudng kinh cua thap (theo cong thuc): xem ’




HAP THU BANG DUNG MOl

Céac budc tinh toan thiét ké thap thu hoi:

Tinh toan yéu cau nang luong noi hoi

Xem ’




HAP THU BANG DUNG MOl

’ Cho dong khi thién nhién:
- Luu luong 0.85 x 108 m3/ngay
SG, = 0.65
Z=0.92
di vao thap hap thu véi TEG tai 4100 kPa va 38°C
Yéu cau cho dong khi san phém la 110 mg H,0/m?
Toc dd hoi luu TEG 25 L/kg H,O
Tinh
Ppuong kinh va chiéu cao thap hap thu

Yéu cau nang lugng cho 10 hai thap thu hoi TEG néu nhiét
d6 cla dong TEG lan nudc di vao thap thu hoi la 150 °C
va nhiét doé 10 hoi la 200 °C




HAP THU BANG DUNG MOl
, Tinh % TEG nguyén chat can dung:

TU gidn do trong Hinh 1

di€ém suong cla dong khi san pham 110 mg H,0/m3;
4100 kPa la -4°C

diém suong ly thuyét : -4°C — 6°C = -10°C

TU gidn do Hinh 13, T,... = 38°C -> % TEG t0i thi€u 99 %

thap
Tinh s6 mam ly thuyét (N)
Hiéu qud hap thu nudc: 0.922
W. = 1436 (gian d6 Hinh 1); W, = 110

TU gidn d6 Hinh 15: N = 1.5; 25 L TEG/1kg nudc; % TEG =
99 -> hiéu qua hap thu nudc 0.885 : khong thich hop

TU gidn do6 Hinh 16: N = 2; 25 L TEG/1kg nudc; % TEG = 99
-> hiéu qud hap thu nudc 0.925 : thich hop, chon N =2

Tinh s6 mam thuc té : 8 mam, mbi mam céach nhau 0.6 m



Equilibrium Hz0O Dewpoint vs. Temperature at Various TEG Concentrations

Equilibrium Dewnpoint, °C
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FIG. 20-55

Water Removal vs. TEG Circulation Rate at Various TEG Concentrations (N = 1.0)
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FIG. 20-56

Water Remaoval vs. TEG Circulation Rate at Various TEG Concentrations (N = 1.5)
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FIG. 20-57
Water Removal vs. TEG Circulation Rate at Various TEG Concentrations (N = 2.0)
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FIG. 20-58

Water Removal vs. TEG Circulation Rate at Various TEG Concentrations (N = 2.5)
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FIG. 20-59

Water Removal vs. TEG Circulation Rate at Various TEG Concentrations (N = 3.0)
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HAP THU BANG DUNG MOl

’ Tinh dudng kinh thap hap thu:

Tinh van téc dong khi theo cong thic Sounder-Brown
G [kg/mz.h] = C [ p,(p-p,)IPS
C [m/h] doc tir Bang 2
p,, P, la khoi lugng riéng cua khi va TEG
Tinh tiét dién A = m*/G; m* la luu lugng dong khi [kg/h]
Puong kinh thap hap thu D = (4A/ m)°5

Két qua 1.09 m cho thap mam.




HAP THU BANG DUNG MOl

Bang 2

Recommended Sizing Parameters for TEG Contactors

K factor,
m's

C factor,
m'h

Bubble Cap Trays
all cm spacing
Gl cm spacing
19 cm spacing

0.043
(045
0.052

Packing
Structured
Eandom

2.5 cm Pall rings
= cm Pall rings

0091 to 0.122%

.04 o 0.055
0,058 to 0.079

143-1595
208-285

* Depending on packing density and vendor
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HAP THU BANG DUNG MOl

’ Tinh yéu cau nang Iuong noi hoi thap thu hoi TEG
Tinh cho 1m3 TEG

Nhiét lugng can cho dong TEG tur 150°C lén 200°C

Q, = mC AT = 1114(kg/mq) x 2.784(kJ/kg°C)x(200-150)

= 155 MJ/m3
Nhiét luong can dé bay hoi nudc
Q, = AH, XAW = 2260 (kJ/kgH,0)x1(kg H,0)/0.025 (m?)
=90 MJ/ms3
Nhiét luong thiét bi ngung tu, ty s6 hoan luu 25%
Q.=0.25Q, = 22.5 MJ/m?
Tong nhiét luong can thiét (tinh thém 10% that thoat nhiét)

Q, = (155+90+22.5)x1.1 = 294 MJ/m?




TiNH CHAT CUA MOT SO CHAT HAP PHU

Silica Gel

Shape Spherical

Bulk density
Ib/ft* (kg/m?)

Particle size

49 (785)

4 — B mesh
5 =2 mm

Packed bed % voids
Specific heat
Btw/lb-°F (kJ/kg-K)
Surface area m¥/g
Pore volume cm¥/ g
Fegeneration
temperature, “F (°C)
Average pore
diameter {ﬁx}
Minimum dew
point temperature
of effluent, °F (“C)
Average minimum
moisture content of
effluent gas., ppmv

Activated Alumina
Spherical
48 (769)

7—14 mesh. 1/8-inch,
3/16-inch, 1/4-inch
diameter (3-mm.
S-mm, 6-mm)

35

0.24 (1.00)

325 - 360
0.5
320 to 430 (160 to 220)

NA

—100 (=75

Molecular Sieve 4A

Pellets (extruded
cylinders) and beads
40 —45 (640 — 720)

1/16-inch, 1/8-inch.1/4-inch
diameter cylinders

(1.6-mm, 3.2-min, &-numn)

35
0.24 (1.00)

600 — 800
0.28
400 to 600 (200 to 315)

3.4.5.10

—150 (—100




SO DO QUA TRINH HAP PHU - GIAI HAP

Thuyét minh

- Dong khi di qua thap hap phu theo chiéu ttr trén xudng dudi
- Trudce khi di vao thap hap phu, dong khi phai qgua mot thiét bi

tach tap chat 1dng, ran

- 2 thap hoat ddng luan phién: 1 thap hap phu; 1 thap
gidi hap

- Qua trinh hap phu thuc su dién ra trong vung trao doi chat
(MT2)

- Qua trinh gidi hap dién ra bang cach dua dong khi néng di
qua thap. Sau dé lam nguodi thap dén nhiét do hap phu.




KHU NUO'C BANG PHUONG PHAP HAP PHU

Qua trinh hap phu

Equilibrinm Mass transfer Active
Zone Zone ZOne
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KHU NUO'C BANG PHUONG PHAP HAP PHU

Qua trinh hap phu

L




KHU NUO'C BANG PHUONG PHAP HAP PHU

Chiéu day vung truyén khoi (MTZ) cé thé duoc tinh theo cac
phuong trinh sau:

Ly (1) = 2.5 + 0.025 V, (ft/min)

Ly (ft) = F [V (ft/miny35]%3

V¢: van toc bé mat (ft/min)
F: hé so
F = 1,7 cho loai hat ray phan tu 1/8 inch
F = 0,85 cho loai hat ray phan t&r 1/16 inch




SO DO QUA TRINH HAP PHU - GIAI HAP
Nhitng di€m can luu y khi thiét ké

Toc do dong khi : nén chon téc d6 nho, nhung phai chay
dén dudng kinh thap va hiéu suat s&r dung chat hap phu

50

50

30

Superficial Velocity, ft/min

Hinh 19

p J # JO TS TS S O [T A I A T O T T
0 200 400 600 800 1000 1200
Pressure, psig




HAP PHU BANG RAY PHAN TU

PO giam ap suat theo chiéu dai tang chat hap phu:
Phuong trinh Ergun

AP/L (psi'ft)y = BuV, + CpV#
u: dO nhat (cp)
p: khoi luong riéng (Ib/ft3)
V¢ van toc bé mat (ft/min)
AP: d6 gidam ap suat
L: chiéu day I6p hap phu

B, C: hé sb hiéu chinh (xem Bang)




HAP PHU BANG RAY PHAN TU

Coetficient Values for Typical Adsorbents

Particle Type

1/ &-inch ( 3-mm) bead
1/8-inch ( 3-mm) pellets
1/ 16-inch ( 1.5-mm) bead

1/ 16-inch ( 1.5-mm) pellets

B

0.0560
0.0722
(0.152
0.238

C

O.0000859
0.0000 24
00001 36

0.000210




HAP PHU BANG RAY PHAN TU

Ty Ié chiéu day I16p hap phu/duong kinh

D2 230 NT (L)
(P)(Vsg)

_127.3(W)
T (pp)(D(X)

B

dudng kinh 16p hap phu
Chiéu day 16p hap phu
. luu lugng khi
nhiét d6 dong khi uét
ap suat dong khi uét
. toc d6 dong khi
hé sb nén khi
khoi luong riéng clia chat hap phu
khoi lugng hoi nude du dinh hap phu trong 1 chu ky
N&ng suat hap phu




HAP PHU BANG RAY PHAN TU

Kha nang hap phu cla chat hap phu

N&ng suat hap phu cé ich toi da: Theo cong thitc Campbell

(X)W Lp)=(Xg)Lp)— (0450 Lz)Xg)

Hinh 20
E'G'I :
I
l Silico Gal
% I oo Gal |
X: Nang suat hap phu g IEI B il ;
Ly Chiéudayldphdpphu & |__{- |—= Malacuiar Sisyes
X< kha nang hap phu dong hoc ¢ I !'_,;-"rir |
(xac dinh tir do thi) E il ;
L: chiéu day ving truyén khoi MTZ L':_'T E Aumina |
g .
I e
| el
-l"'-.‘ I
EI " {
40 50 &0 70 80 &0 100

(a) Relative Water Saturation { A.S ) - %



HAP PHU BANG RAY PHAN TU

Anh huéng cla dd bdo hoa hoi nudc trong dong khi 1én kha
nang hap phu cula ray phan ta

Hinh 21
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HAP PHU BANG RAY PHAN TU

Anh hudng cla nhiét dd dong khi 1én kha ning hap phu
cla ray phan tu
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HAP PHU BANG RAY PHAN TU

Chiéu day vung truyén kh6i MTZ 0.5 -6 ft: 0.2 - 1.8 m
Ly () = 2.5 4+ 0,025 V, (ft/min)
Ly (ft)y = F [Vo(ft/min)y/ 35]°2

Hoac theo cong thuc

”!&?395
LMTE =373 E.?SI:I{_:?S[}'EI{RS}[}I.EEI'—W

V' toc dé dong khi
R.: do6 bao hoa tuong doi
clia nudc trong dong khi - Oc(W)
m,; khoi lugng nudc > My =1

-

i

A =1 silica gel
=0.8 alumina
= 0.6 ray phantu




HAP PHU BANG RAY PHAN TU

Thai gian t6i han (thoi gian chu ky hoat dong cua thap)

_(0.0D)(X)(pp)(Lp)

h —

gy




HAP PHU BANG RAY PHAN TU

Bang chuyén doi don vi

oF=0Cx1.8+32
°R (Rankine Temperature) = °F + 460

1 psi = 0.068 bar = 6.8 kPa
11b =0.454 kg

1ft=0.305m
1inch =0.0254 m

MMscfd ~ milion standard cubic feet per day




HAP PHU BANG RAY PHAN TU

Bang diéu kién chuan

Hé T Y

22.415

Si 5 101.325 m3/kmol
73.15K KPa

Universal scientific 0°C 22.415 L/mol
/760 mm Hg

Nat. gas industry 60°F 379.4 ft¥/lb
14.7 psi mol

American 390F
engineering 1 atm 359.05 ft¥/lb
mol




HAP PHU BANG RAY PHAN TU

Typical Operating Conditions for Molecular Sieve Dehydration Units

Feed rate 10 o 1500 MMscfd (0.3 1o 42 MMSm/d)
Superficial velocity Approcimately 30 to 35 ftYouan (9 to 11 m/nun)
Pressure drop Approximately 5 psi (35 kPa), not o exceed 10 psi (69 kPa)
Cycle time Four to 24 hours; 8 or a multiple thereof 15 common
Temperatures and pressures
Adsorption
Temperatures: 50 to 115%F (10 w0 45°C)
Pressures: to 1500 psig ( 100 barg),
Regeneration
Temperatures: 400 o 600°F (200 to 3155C)
Pressures: Adsorption pressure or lower.,




HAP PHU BANG RAY PHAN TU

, Cho dong khi:
Luu luong: 35 MMscfd (Q.)

Mw: 18; ty trong 1.5lbs/ft3

Piém suong: 100°F

Piéu kién van hanh thap hap phu: 110°F; 500 psi
Yéu cau ham luong nudc trong khi khé: 1ppm

Hay thi€t ké thap hap phu cho qua trinh 1am khé dong khi trén




HAP PHU BANG RAY PHAN TU

' Cac budc thiét ke:

Chon kha nang hap phu c6 ich X (vd 12 Ib H20/100lb chat hap phu)
Tinh khdi luong chat hap phu phu trén 1 chu ky

W.= (L/X)Q, x W I 3 (chu ky 8h) -> V,

Chon V¢, tu Hinh 19

TinhD->L,

Tinh m,,

Tinh L,

Ki€m tra lai X

Tinh thoi gian téi han, ki€m tra lai chu ky véi théi gian téi han
Ki€m tra lai d® giam ap (nén nhé hon 8psi)




HAP PHU BANG RAY PHAN TU

1. Chon X =12 b nudc 1 100 tb chat hap phu =0.12
' 2. W, = (Q.x W)/(3 x 0.12) = 9722
W doc tu Hinh 1b = 100 Ib nuwéc/MMscf
3:chonlchukyla8h
V, = W, lp, = 9722/45 = 216 ft3
3. Xac dinh V'
TU Hinh 19, gia su duing hat kich thudc 1/8 inch
-> V. = 38 ftimin

4. Tinh duong kinh I¢p hap phu
IR
p2 _ 25Qc)TH(z) D=49ft
(P (Vsg) ->1L.=216 x4/ (3.14 x D?) = 11.5 ft

127.3(W)

I — .
B (o (D2 (X))




HAP PHU BANG RAY PHAN TU

' 5. Tinh m,,

mw={].D53{QG{W}j| = 7.72

-

e

”!&?395
VSD{:',S 506 (RS) (. 2646

RS =100; A=0.6

-> L,,., = 45.07 inch = 3.76 ft



HAP PHU BANG RAY PHAN TU

' 7. Kiém tra lai X

(X)W ELg)= (X)W Lp)— (0450 Lz)Xg)
X, doc tir Hinh 20 : 14 Ib nudc / 100 Ib chat hap phu

L, =115
L,=3.76
> X =11.94~12

8. Tinh thoi gian t&i han

(0.01)(X)(pp)(Lp)

I, = —_ L3
=gy =8.04~8h




HAP PHU BANG RAY PHAN TU

, 8. Tinh do gidam ap

APIL (psuft) = BuV, + CpV¢?

0.056 x 0.01 x 38 + 0.000089 x 1.5 x 38 x 38
0.21

Delta P =0.21 x 11.5 = 2.46 psi

AP ~ 2.5 psi < 8 psi




CHONG THANH TAO HYDRAT BANG CAC CHAT U'C
CHE

Luong chat ttc ché can strdung
Tinh theo phuong trinh Hammerschmidt

AT=Kx /[ (100 -1)x M,]

AT do giam nhiét dé tao thanh hydrat (°F)
K: hang s6 cho moéi chat trc ché
/

M

néng dé téi thiéu cua chat trc ché trong nuéc tu do wit%

J: khéi luong phén tur chat drc ché

Chat uc ché M
Methanol 32
EG 62

PG 76




CHONG THANH TAO HYDRAT BANG CAC CHAT U'C
CHE

' Dong khi: 2 MMscfd, SG, = 0.6 tai 1000 psi va 100°F
Van chuyén vao bo tai 800 psi va 40°F.

Tinh luu luong MeOH can bom vao dé tc ché su tao thanh hydrat




Chong thanh tao Hydrat bang cic chat tc ché

’ 1. Ham lugng nudc cua dong khi:
Tu Hinh 1b : 1000 psi ; 100°F : 60 Ib/MMscf
800 psi; 40 °F : 10.5 Ib/MMscf
-> Lugng nudc tu do: (60 — 10.5)Ib/MMscf x 2 MMscfd
= 99 Ib/ngay
2. Nhiét do tao thanh hydrat:
Tu Hinh 5-b: 800psi, 0.6 SG, T
-> AT =17.5°F
3. Theo pt Hammerschmidt : K =2335; M =32 ->1=19.4%

= 57.5°F

hydrat

-> Lugng MeOH can cho 99 Ib nudc/ngay la 99 x 19.4 /(100 -19.4)
= 23.83 Ib MeOH/ngay




CHONG THANH TAO HYDRAT BANG CAC CHAT U'C
CHE

Hinh 5-b
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CHONG THANH TAO HYDRAT BANG CAC CHAT U'C
CHE

’ 4. Luong methanol béc hoi vao pha kht:
Tu Hinh 23

nong d6 MeOH trong pha khi [Ib MeOH / MMscf]

nong d6 methanol trong pha nudéc [wt%]

Tai 800 psi, 40°F, C = 1.1
-> ndng d0 MeOH trong pha khi = 1.1 x 19.4 = 21.34 Ib/MMscf
Lugng MeOH trong pha khi = 21.34 x 2 = 42.68 Ib MeOH/ngay

5. T6ng lugng MeOH can dung la:
23.83 + 42.68 = 66.51 Ib MeOH/ngay




CHONG THANH TAO HYDRAT BANG CAC CHAT U'C
CHF

0,000

S

3‘\

¢ L Iairuanol/Wllon Cu Ft Qs | 4.7 pels. 80°F]
il .'ln I-hﬁullnt-r “L
os pi: 12 id 18 |7 ] 24 B2 a4

Figure 23  Ratio of methanol vapor composition to methanol liquid
composition [135].
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