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Tom tat

DE thu héi téi da ndng luong, phuong phdp thiét ké thiét bi khi héa tdng séi cho qud trinh khi héa than phu
phdm dé duoc thiét lap dua trén sé liéu vé déng hoc ctia phdn ing khi héa than phu phdm thu du'oc tir thuc nghiém
két hop véi mé hinh tinh todn chiéu cao I6p séi theo théi gian luu. Cdc théng s6 co bdn cia thiét bi tdng séi cho phdn
tng khi héa than phu phdm thu du'oc tir cdc nghién ciu truéc va cdc két qua thu duoc khi st dung phuong phdp dé
xudt trong nghién ciru & luu lugng dong ddu vao béng nhau la khd tuong déng. Tuy nhién, phuong phdp nay khéng
thich hop dé tinh todn, thiét ké cdc thiét bi tdng séi c6 dudng kinh trong nhé hon 0,2m. Déi véi cdc thiét bi khi héa &
quy mé pilot hay quy mé thuc té (c6 dudng kinh thiét bi I6n hon 0,2m) thi phuong phdp nay c6 thé tinh todn, thiét ké
cdc théng s6 co ban cta thiét bi mét cdch dé dang va nhanh chéng hon so véi cdc phuong phdp trudc day trong khi
dé chinh xdc cta cdc théng sé la tuong duong. Thiét bi khi héa da duoc thiét ké véi dudng kinh trong 1,22m va téng
chiéu cao 5,2m. Ncing luong cé ich thu duoc dat 3.359,52kW (gan 74,83%) véi luu Iuvong dong than phu phdm di vao
thiét bi khi héa la 500kg/gié trong diéu kién van hanh cia thiét bi khi héa & 850°C va dp sudt khi quyén. Gid tri ndng
luong thu duoc cé thé sir dung dé phdt dién, mé ra huéng méi trong viéc tdn dung nguén phu phdm thu duoc tir qud
trinh khi héa sinh khéi.

Tirkhéa: Thiét ké, than phu phdm, khi héa, tdng soi, sinh khéi, Refgas.
1. GiGi thiéu nhat cho qua trinh khi héa sinh khéi va than phu phdm
[1 - 3]. Tuy nhién, viéc tinh todn, thiét ké thiét bi tang soi
rat phuc tap va phu thudc vao yéu cau cu thé véi nguén
nguyén liéu, diéu kién hoat ddng va céng suat. Do dé, can

Nguén nang lugng sinh khéi tit phu phdm néng,
lam nghiép (rom, trdu, phoi bao, gé, xa dia, vd ca phé,

ba mia, than va 16i ngo, lac...) dugc nghién clu st dung
lam nguyén liéu cho qua trinh khi héa. Bay la qua trinh su
dung cac tadc nhan khi héa (nhu khéng khi, hoi nuéc hoac
hydro) phan Ung véi sinh khéi & nhiét do cao dé chuyén
nhién liéu tir dang ran sang dang nhién liéu khi. Nhién liéu
nay dugc goi chung la khi sinh khéi véi thanh phan cha
yéu la CO, H,, CH, dugc dung lam nhién liéu khi trong dan
dung, trong cong nghiép hodc s dung lam nguyén liéu
cho téng hop NH,, CH,OH. Khi sinh khéi ciing c6 thé duoc
st dung dé phéat dién. San pham cta qua trinh khi hoa
sinh kh6i gém cht yéu la khi téng hop (CO + H,) va san
pham phu Ia tro cing véi than (than phu phdm). Cac san
pham phu nay cé thé dugc st dung lam chat don cho dat
dé tang hiéu qua canh tac hodc st dung lam cac chat hap
phu. D& thu dugc téi da luong khi sinh khéi dé san xuat
dién, c6 thé st dung cac san phdm phu nay (dac biét 1a
than phu pham véi ham lugng carbon cao) lam nguyén
lieu cho qua trinh khi héa thi cap. C6 nhiéu nghién ciu da
ching minh céng nghé tang séi la cong nghé thich hgp
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xay dung quy trinh tinh toan phu hgp véi tung trudng hop
cu thé trong thuc té.

2. Phuong phap thiét ké

Qua trinh thiét k& thiét bi khi héa st dung sé liéu
thu dugc tU qua trinh nghién ctiu dong hoc trong tai liéu
[4]. Cac théng s6 can tinh toan cho thiét bi khi héa bao
goém: chiéu cao 16p s6i, chiéu cao téi han thu héi chat ran,
dudng kinh thiét bi, tdm phan phdoi khi va cyclone. Can
bang vat chat va can bang nang lugng cling dugc thiét
lap dé xac dinh luu lugng cac dong vao, dong ra va nang
luong hitu ich thu dugc tir qua trinh khi hda. Cac s6 liéu
ban dau cho qua trinh khi héa than phu pham dugc thé
hién trong Bang 1.

Bdng 1. 56 liéu ban ddu cho qud trinh khi héa than phu phdm
Luu lugng dong than phu phdm  M¢= 500kg/gi¢
Nhiét d6 khi hoa T=850°C (1123K)
Ap suat khi hoa Ap suat khi quyén, P = 1at
D6 chuyén hoa than mong mudn X = 80%
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2.1. Nguyén liéu cho qud trinh khi h6a

Nguyén liéu dugc st dung cho qua trinh khi héa thu
dugc tir qua trinh khi hda vién nén rac thai hitu co tai Nha
may Refgas - Vuong quéc Anh [5]. Su phan bé kich thudc
hat va d{ liéu vé ddng hoc ctia phan ting khi héa cac phu
pham than nay dugc nhém tac gia tham khao tu tai liéu
[4]. Cac tinh chat va hinh anh clia than phu phdm dugc thé
hién trong Bang 2 va Hinh 1.

2.2, Cén bang vt chdt va cdn bdng néing luong

Céac phan ung chinh:

C+0,- CO, (a)
C+H,0-CO+H, (b)
CO+H,0-CO,+H, ()

Phan tng () xay ra rat nhanh, dat can bang tuic thoi
nén c6 thé coi nhu san phdm khi thu dugc chd yéu sinh ra
tU phan Ung (a) va (b).

Cac gia thiét:

Mai trusing khi hoa dugc st dung la hén hop hai nuée
va khong khi véi ty 1é H,0 : khong khi = 3:2.

Hinh 1. Than phu phdm thu dugc tir qud trinh khi hda vién nén sinh khéi
ctia Nha mdy Refgas [4]

Bdng 2. Cdc tinh chdt cda phu phdm than thu dugc tir qud trinh khi héa vién nén rdc thdi
hitu co [4]
Céc tinh chat Gia tri
D6 &m (% khéi lugng & trang thai §m) 4,59

Chat béc (% khoi lugng & trang thai kho) 10,56
Carbon ¢6 dinh (% khéi lugng & trang thai kho) 31,56
Tro (% khéi lugng & trang thai kho) 57,88
Kich thudc hat trung binh ctia than phu pham (um) 305,52

Bding 3. Cdc dong vét chdt cia qud trinh khi hda than phu phdm

Cac dong khéi lugng Gia tri (kg/gi®)
Dong khéi lugng than phu pham (M) 500

Dong khéi lugng khi vao (Mr.) 456,96
Dong khéi lugng chat ran thai (Mw) 289,4
Dong khéi lugng khi sinh ra (Mg) 667,56

Khéng khi dugc st dung dé dét khoang 25% lugng
carbon trong than phu phdm dé cap nhiét cho phén ting
khi héa hoi nudc véi 75% carbon con lai.

2.2.1. Cdn bding vdt chat

Can bang dong vat chat trong thiét bi khi héa tang so6i
dugc tinh theo céng thuc sau [1]:

M+M, =M +M, (M

Trong do:

M,: Luu lugng nguyén liéu than phu phdm (kg/gid);

M_ : Luu lugng khi vao (kg/gid);

M, : Luu lugng chét thai ran (kg/gid);

M Luu lugng dong khi san pham (kg/gid).

TU gia thiét trén, cac dong vat chat clia qua trinh khi
héa than phu pham dugc tinh toan nhu trong Bang 3.
2.2.2.Cdn bdng ndng lugng

Can bang nang lugng ctia qua trinh khi héa dugc tinh
theo cong thuc sau [6]:

Echar * Ea = Eg + EI (2)

Trong do:

E...- Nang luong than phu pham (kW);

E_: Néng lugng khi dau vao st dung cho qua trinh tao
tang soéi - khi hoa (kwW);

Eg: Nang lugng khi dugc sinh ra (kW);

E: Néng lugng mat mat (kw).

Céc dong nang lugng ctia qua trinh khi héa than dugc
tinh todn theo cac cong thuc dudi day.

- Nang lugng than phu pham:

Mf x LHVchar (3)

3,600

LHV,, _: Nhiét tri thap cta than phu pham kJ/kg.

- Nang lugng khong khi vao st dung cho qua trinh
tao tang soi - khi héa

Gia st khong khi di vao thiét bi phan Gng & nhiét do
chuén 13 25°C, thi nang lugng khéng khi vao st dung cho
qua trinh tao tang so6i - khihéa laE = 0.

- Nang lugng chiia trong khi téng hgp dugc sinh ra
bai qua trinh khi hdéa than dugc xac dinh theo céng thuc
sau [1]:

E =E, +E, @)
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Trong dé:

E : Nang lugng c6 ich hoac nang lugng héa hoc trong
khi sinh ra;

E:Nang lugng cdm bién trong khi sinh ra.

+ Nang lugng cé ich trong khi sinh ra:
_ M xLHV,

36xp,
HV: Nhiét tri thép ctia khi dugc sinh ra, kJ/m?3.

LHV = LHVcowm* LHVHny (6)

Hy

u

LHV, va LHV  : Nhiét tri thap cta khi CO va nhiét tri
th&p cdia khi khi H, (k)/m?);

Y, va Y, :Thanh phan theo thé tich clia khi COva H,.
+ Nang lugng cam bién trong khi sinh ra:

P VD,
T 3.600%) (v, x Mw,)

7)
Trong do:

y: Nong d6 thé tich clia cac cdu tir khi trong khi san
pham;

Mw : Khéi lugng phan tif clia cac khi thanh phén trong
khi sinh ra (kg/kmol);

h,: Entanpi cia m6i cdu tlr khi sinh ra & nhiét d6 ra (kJ/
mol).

- Nang lugng mat mat la nang lugng trong céc chat
thai rdn va nang lugng trao ddi véi mai trudng qua thanh
binh:

E[ = Ewall * Ew (8)

Trong dé:

E,..: Ndng lugng mat mét qua tudng (kW);

E,: Nang lugng chuia trong chat thai (kW).

+ Nang lugng chua trong chat thai dugc xac dinh béi
cong thuc sau:

Ew = Ecw * Eash (9)
Trong dé:
E_:Nang lugng tur carbon khong bi dét chay (kW);

E_.: Sumat mat nang lugng béi nhiét cam bién trong

ash”
cac chat thai (kw).
+ Nang lugng tir carbon khong bi d6t chay:
(1_X)XMC X(LHVCW+hCW)
3.600

E = (10)

cw
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Trong dé:

LHV_ : Nhiét tri thap clia carbon (kJ/kg);
hcw: Entapy cla carbon & 850°C (kJ/kg).
+ Nang lugng mat mat tur tro:

_ M, x(820+1,67x (T, - 273)) (1)
ash 3.600
T .. Nhiét d6 dau ra cda tro (1.123K).

E

TuU céc céng thuc tinh toan cidc dong nang lugng,
su can bang nang lugng cltia qua trinh khi héa than phu
pham dugc thé hién trong Bang 4.

2.3. Thiét ké thiét bj khi héa

DPé phan ung khi hda dat hiéu qua cao thi nguyén
liéu di vao thiét bi khi héa can phai c6 di thoi gian dé
phan (ng xay ra hoan toan. Do d6, thai gian luu la yéu t6
quan trong trong viéc xac dinh chiéu cao dém. C6 thé su
dung phuong phdp thdi gian luu cho qua trinh khi hoa
than phu pham vi gia thiét rang qua trinh chuyén hoa
than phu pham thanh khi la quéa trinh chdm nhat trong
cac qua trinh phan Ging dién ra trong thiét bi khi hoa sinh
khaoi [71.

Vi s6 liéu thu dugc ti cac nghién ctiu ddng hoc qua
trinh khi héa than phu phdm c6 thé dé dang tinh toan
dugc thai gian luu, tur d6 xac dinh dugc do cao dém va
chiéu cao thiét bi khi hoa. Mé hinh co ban cla thiét bi tang
s6i dugc thé hién trong Hinh 2.

Téng chiéu cao cla thiét bi khi héa = Chiéu cao dém
(H,.,) + Chiéu cao khodng tréng bén trén (H,)

- Chiéu cao dém H, _, la ty |é gilia thé tich démV, va
dién tich dém A_[71:

— Vbed
H,., 4 (12)
Thé tich démV, _, (m®) dugc tinh nhu sau:
bed = ey (13)
1-e)p X
Bding 4. (dc dong nang luong cia qud trinh khi héa than phu phdm
N < Gia tri nang Tylé
Dong nang luong lugng (kW) (%)
Nang lugng cuta than Echar 4.489,58 100,00
Nang lugng khi vao E. 0 0,00
Nang Eu 3.359,52 74,83
lugng khi Es 219,9 4,90
ra Eq Eq=Eu+E;s 3.579,42 79,73
< Ecw 303,90 3,77
lu;g‘iét Eash 180 4,01
T Ewall 426,26 9,49
mat E
Ei= Ecw+ Eash + Ewall 910,16 20,27
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Trong dé:

FIC]: T6¢ d& nguyén liéu than phu phadm di vao trong
thiét bi khi héa (kg/giay);

p,: Ty trong clia vat liéu dém (kg/m?);

£: Do xOp clia dém;

X: Dé chuyén héa cta than phu pham (X = 0,8);

0: Thoi gian luu cta than phu phdm trong tang séi
hodc thai gian phan Ung (giay).

Gia tri ciia d6 x8p € phu thudc vao hinh dang va kich
thudc cla vat liéu dém. Vat liéu CARBOECONOPROP c6
ty trong 1.560kg/m? va dudng kinh d = 100pum duoc lua
chon lam vat liéu dém cho thiét bi tang s6i khi hoa than
phu pham [8].

VGi duong kinh trung binh cla hat vat liéu dugc lua
chon dp = 100um thi € thudng cé gia tri trong khoang 0,5
-0,6 [9]. Do d6, nhédm tac gid chon € = 0,55.
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Hy — Vung chia ca hat
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TDH D,
4 v |
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vat liéu dém
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Hinh 2. Chiéu cao ciia thiét bj tdng s6i [9]: H, , Ia chiéu cao dém, H, la chiéu cao khodng
khang bén trén dém, TDH la chiéu cao t6i han thu héi chdt rdn, D, Ia dudng kinh trong
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Hinh 3. Phdn logi hat theo Geldart [9]

- Dién tich mat cat ngang bén trong cla thiét bi
khi hoa tang s6i A_ (m?) la ty & gitfa t6c d6 dong thé tich
V_ (m*/gidy) ctia dong khi san pham véi vén téc tang soi
U_(m/gidy) & cing nhiét d6 va ap suat van hanh.

VO

A =re (14)
U

V_ la luu lugng khi di qua tdm phan phai khi, c6 thé sir
dung khéi lugng ctia méi trudng khi héa M, (kg/giay) dé
tinhtoan V.,

M
v,=—2 (15)
Py

Trong d6, p, la ty trong ctia moi trudng & nhiét d6 va
ap sudt van hanh cua thiét bi khi héa (kg/m?3).

Gia tri van toc khi bé mat hay van téc tang s6i phu
thudc vao phan loai céc hat st dung lam vat liéu dém cho
thiét bi tang séi. TU viéc xac dinh dugc phan loai hat (Hinh
2) vat liéu dém, c6 thé dua vao cac di liéu thuc té dé lua
chon gia tri U_cho phu hgp.

VGi viéc lua chon vat liéu CARBOECONOPROP cé ty
trong 1.560kg/m? va dudng kinh d = 100um, thi cac hat
vat liéu nay thuéc phan nhom cac hat Geldart A. Van toc
khi bé mdt U_doi véi phan nhém hat nay thuang cé gia tri
tur 0,3 - 2m/giay [9]. Do d6, chon U_= 0,92m/giay.

- Thai gian luu 6 dugc tinh theo cong thic sau:

X
0= Co x 7 (1 6)

Trong do:

C,: Lugng carbon ban dau trong phan ti sinh khéi (kg);

X: Su chuyén hoa carbon yéu cau (-);

r:T6c d6 phan ting khi héa hoi nudc (s7).

T6c d6 cua phan tng khi hoa dugc tinh toan dua trén
m& hinh ddng hoc thu dugc tu tai liéu [4]

1 11

r _Engo

(17)

V&i d6 chuyén hoa X = 80% va Pj} ) = 0,6at sé tinh toan
dugc cac gid tri ctia k va n, tir d6 xac dinh dugc téc d6 phan
Ung va thai gian luu.

- Chiéu cao khoadng khong bén trén dém H,

Cac hat than phu pham min khéng bi chuyén hoéa
ti I8p s6i bi cudn theo la nguyén nhan chinh lam giam
luogng carbon. Khoang tréng bén trén dém cho phép cac
hat bi cuén theo rai trd lai. Chiéu cao khodng trong phai
thich hgp dé cung cap thdi gian luu cho qua trinh chuyén
hoéa than phu pham (c6 thé dugc xéac dinh ti thuc nghiém
hoac thong qua mé hinh déng hoc). Tuy nhién, chiéu cao
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Hinh 4. Mdi lién hé giiia dudng kinh trong cta thiét bi khi hda tang soi, van tdc khi bé
mdt va chiéu cao tdi han thu hoi chdt rdn TDH [9]
khodng trong khéng nén vuot qué chiéu cao t6i han dé
thu héi chat ran (transport disengaging height - TDH) bai
khéng c6 qua trinh khir sdu hon trong su cuén theo [7].
TDH phu thuéc vao dudng kinh trong clia thiét bi khi
héa va van téc khi bé mat hay véan téc tang s6i U . Phuong
phap don gidn dé xac dinh gia tri TDH |a dua vao cac gia tri
thu dugc ti thuc nghiém dugc thé hién trong Hinh 4 [9].

2.4. Thiét ké tdm phdn phéi khi

Thiét bi phan phdi khi c6 thé dugc thiét ké truc ti€p
theo ly thuyét voi phun, néu d6 gidam &p voi phun chi la
mot phan nhd so véi dé gidm &p téng thi tdm phan phdi
khi c6 thé dugc thiét ké theo cac budc sau [9]:

- Budc 1: Xac dinh d6 giam ap can thiét qua thiét bi
phén phoi khi Ap, theo cong thic sau:

Ap,=(0,2-0,4) Ap, (18)
Ap,: D6 giam ap qua dém
Theo hé SI, 4p, dugc tinh theo cong thuc sau:
_A-e)p; = py)gH e (19)
9.

- Budc 2: Tinh chuén sé Reynolds, Re, = dtuopg/p, doi
vdi luu lugng t6ng ap dung cho thiét bi phan phdi khi va
chon gia tri thich hgp cho hé s6 phun, C

ap,

d,or®

- Budc 3: Xac dinh van téc khi qua voi phun.

1/2
2A
Upr = Cd,or( pd> (20)
Pg

Tyléu /u, thé hién phan dién tich mdtrong tdm phan

phoi khi. Gid tri nay thudng nho hon 10%.

Bang 5. Gid trj hé s6 phun theo chudn s6 Reynolds

Re¢ 100 300 500 1.000 2.000 >3.000
Caor 0,68 0,70 0,68 0,64 0,61 0,60
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- Budc 4: Xac dinh N_, s6 lugng 16 phun khi trén dién
tich thiét bi phan phoi khi, dudng kinh 16 phun khi d
dugc tim thdng qua cong thuc sau:

or

w=Cd2u N 21)
0 4 or*or*'or

2.5, Thiét ké cyclone

Cyclone dugc tinh todn theo phuong phap chon nhu
trong nghién ctu [10].

- Budng kinh D(m) clia cyclone dugc xac dinh theo

cong thuc:
D = L (22)
0,785 x% w,

V: Luu lugng khi di vao cyclone (m?/giay);

Trong do:

wq:T6c do quy udc (m/giay).

- T6c dd quy udc dugce xac dinh theo cong thuc:
24
w, = [P (23)
Expy

Ap:Tré luc ctia cyclone (N/m?);

Trong dé:

p,: Khoi lugng riéng cua khi (kg/m?);
& Hé s6 trd luc phu thudc vao kiéu cyclone.

Thudng ldy téc d6 quy uéc: w, = 2,2 - 2,5m/gidy.
Chon w, = 2,35m/giay.

Vé6i duong kinh cyclone tinh toan dugc, luva chon
dang cyclone dé tinh toan, thiét ké cac théng sé khac cho
cyclone.

3. Két qua va thao luan

- Cécthong s6 co ban cla thiét bi tang so6i cho phan
ung khi hoa than phu pham dugc thé hién & Bang 6.

Cac théng s6 ca ban cua thiét bi tang so6i khi héa dong
than phu pham c6 luu lugng dong vao la 500kg/gid gém:
chiéu cao dém ~ 0,35m, téng chiéu cao thiét bi 5,2m;
dudng kinh thiét bi 1,22m.

Nhom tac gid da st dung phuong phap dugc dé xuat
trong nghién clru dé tinh toan, so sanh céac théng s6 co
ban cho thiét bi tang s6i khi hda than phu pham véi luu
lugng dong dau vao clla mét s6 nghién clu trudc do
(Bang 7).

Bang 7 cho thay cac théng s6 ca ban cla thiét bi tang
$6i cho phan tng khi hda than phu phdm thu dugc tir cac
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Bdng 6. Cdc théng s6 thiét ké co bn ctia thiét bj tang séi cho qud trinh khi hda than phu phdm

N oor i PN Gia tri cta
Thong so6 thiét ké Ky hiéu cic thong s6
D6 x6p cla dém € 0,55
Thai gian luu (gidy) 0 1650,2
Dién tich mat cat ngang (m?) Ao 1,7725
Thé tich ctia dém (m3) Vbed 2,3011
Van téc khi bé mat (m/giay) Uo 0,92
Luu lugng dong khi vao (m*/giay) Vo 1,0812
Chiéu cao dém (m) Hbed 0,3473
Chiéu cao tGi han thu héi chat rdn (m) TDH 4,88
DPudng kinh trong cua thiét bi tang s6i (m) D: 1,22
Téng chiéu cao thiét bi tang séi (m) Ht 5,2

Bding 7. So sdnh két qud tinh todn cdc thong sé' co bdn cia thiét bj tdng séi cho phan ting khi héa than
phu phdm béng phuoing phdp @é xudt trong nghién ciu véi cdc nghién ciu trudc

LUu  pysng Chiéu  Chiéu  Ning

luong .
. R ., N kinh cao cao luong
don . .
Cacthong so A trong  dém  thiétbi sinhra
(kg/gia) (M) (m) (m) (kw)
Byungho Song et al. [11] 0,055 Iél;c;g?] 1 0,46
015 Khong
Phuong phap dé xuat 0,061 0,1 tinh dugc 0,51
S. Septien et al [6] 0075 Khong 1,2 0,52
c6 san
0.18 Khong
Phuong phap dé xuat 0,073 0,1 tinh dugc 0,59
Colomba Di Blasi et al. [12] 3302 0,3 0,6 3 70
Phuong phéap dé xuat ! 0,31 0,59 3,05 71,3

Bding 8. (dc thing sd thiét ké ctia tdm phan phdi khi

nghién ctu trudc va cac két qua thu duoc khi
st dung phuong phéap dé xuat trong nghién
ctiu & luu lugng dong dau vao bang nhau kha
tuong dong (gém cac s6 liéu vé kich thudc
thiét bi va nang luong thu dugc khi khi héa
than phu pham). Tuy nhién, phuong phap
nay khéng tinh toan dugc chiéu cao cua thiét
bi khi duong kinh cua thiét bi d6 nhé hon
0,2m (chiéu cao thiét bi tinh toan dua theo
dé thi Hinh 3). Do d6, khéng thé s dung
phucng phap nay dé tinh toan cho cac thiét
bi tang s6i cé luu lugng dong vao qua nho
(Bang 7).

DG&i véi cac thiét bi khi héa 6 quy mé pilot
hay quy mo thuc té c6 dudng kinh thiét bi Ién
hon 0,2m thi c6 thé sit dung phuong phap nay
dé tinh todn, thiét ké cac théng s6 ca ban cho
thiét bi [12]. Hién nay, da c6 nhiéu nghién ctu
vé qua trinh khi hoa trén thiét bi tang séi véi
nguyén liéu la sinh khéi & ca quy mé phong
thi nghiém va quy mo pilot [1].

- Tam phan phai khi cda thiét bi khi hoa
dugc thiét ké véi cac thong so6 trong Bang 8.

V6i: d2, x N,, = 0,0204, s luong va kich
thuéc 16 phun khi dugc dua ra trong Bang 9.

Théng s Ky hieu  Giatri Céc 16 phun khi néu quéa nhé c6 thé gay
D6 giam ap qua dém (Pa) Aps 765,62 ra tr& luc, néu qua 16n c6 thé gay ra su phan
bo girém ap qua thiét bi phan phéi khi (Pa) Apd 229,69 phsi khi khéng déng déu. Trong trudng hop
Hé sé phun Cdor 0,60 N . 2 N
Van téc khi qua voi phun (m/giay) Uor 57,55 nay, nhom tac gia chon d°f =0001mva N, =
Méi quan hé giiia s lugng va kich thuéc 16 phunkhi  d% X N, 0,0204 20.400/m? (hay d = 1mmvaN_ ~2/cm?).
Bdng 9. S igng va kich thudc 16 phun khi - Thiét ké kiéu cyclone LH-15 dugc
dor(m) 0,0005 0,001 0,002 0,003 0,004 nhém téc gid Iua chon cho thiét bi tang soi,
Nor(m-2) 81,600 20,400 5,100 2,267 1,275 xac dinh theo dudng kinh trong nhu Bang 10.
Bding 10. Lua chon cdc thong s thiét ké cda cyclone theo dutng kinh trong
Théng s6 kich thuéc Ky hiéu Kiéu cyclone LUlH-15  Gia tri cac théng s6 (mm)
Chiéu cao ctia vao (kich thudc bén trong) a 0,66D 165
Chiéu cao 8ng tam c6 mat bich hs 1,74D 435
Chiéu cao phan hinh try h2 2,26D 565
Chiéu cao phan hinh nén hs 2,0D 500
Chiéu cao phan bén ngoai 6ng tam ha 0,3D 75
Chiéu cao chung H 4,56D 1.140
Pudng kinh ngoai cia 6ng ra d 0,6D 150
DPudng kinh trong cutia ctia 8ng thao bui d> 0,35D 87,5
Chiéu rong cuia clra vao b:/b 0,26D/0,2D 65/50
Chiéu dai ctia 6ng ctia vao I 0,6D 150
Khodng céach tir tan cling cyclone dén mat bich hs 0,28D 70
Géc nghiéng gilra ndp va 6ng vao a 15°
Puong kinh trong cua cyclone D 250mm 250
Hé sé tra luc clia cyclone & 105 105
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4.K&t luan

Thong qua thai gian luu, nhdm tac gia da thiét lap
dugc phuong phap méi dé tinh toan, thiét ké cac thong
s6 co ban cla thiét bi tdng s6i cho qua trinh khi hoa than
phu phdm thu dugc tir qua trinh khi hda vién nén hiu co
ctia Nha may Refgas, Vuang quéc Anh. D6i vai cac thiét bi
khi hoa & quy mé pilot hay quy mé thuc té (c6 dudng kinh
thiét bi > 0,2m) c6 thé st dung phuong phap nay dé tinh
toan, thiét ké cac théng sé co ban cua thiét bi mot cach
dé dang va nhanh hon so véi cac phuang phap truéc day
trong khi d6 chinh xac clia cac thong sé la tuong duong.
Vé6i dong nguyén liéu than phu pham la 500kg/gid, nang
lugng hiu ich thu dugc tu qua trinh khi héa nguyén liéu
1én t6i 3.359,52kW (74,83%). Nguén ning lugng nay c6 thé
dugc st dung dé phat dién vai quy mé nhé. Néu nang cao
cong suat thiét bi thi ndng lugng thu duoc cé thé dugc su
dung & quy mo cong nghiép.
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A new approach to design a commercial-scale bubbling fluidised-
bed gasifier to gasify char derived from a gasification plant

Summary

Nguyen Van Luc', Le Dinh Chien?
"Technical Instrument and Consultant Technology JSC
2University of Mining and Geology

To maximise energy recovery, a methodology for designing a bubbling fluidised-bed gasifier to gasify the char
was established based on a combination of experimental kinetic data of gasification reactions on the char particles
and the residence-time-design method to determine the bed height. The principal parameters of the fuidised-bed gas-
ifier for char gasification reaction drawn from previous researches and the results collected when using the method
proposed in the current research at the same input flowrate are quite similar. However, this method is not suitable to
calculate and design fluidised-bed gasifier with diameter of less than 0.2m. For pilot-scale or full-scale fluidised-bed
gasifier (with diameter of over 0.2m), this method can design the principal parameters of the equipment more easily
and quicker than previous methods with a similar level of accuracy. For a flowrate of 500kg char per hour, a bubbling
fluidised-bed gasifier with height of 5.2m and diameter of 1.22m was chosen, with a power output of 3,359.52kW
(~ 74.83% ) at an operating condition of 850°C and atmospheric pressure. The obtained energy value can be used to
generate electricity to increase the overall efficiency of a biomass gasification process.

Key words: Design, char, gasification, fluidised-bed, biomass, Refgas.
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