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NGHIEN CUU QUA TRINH HOA KHI MUN CUA TRONG TANG SOI
RESEARCH ON SAWDUST GASIFICATION IN FLUIDIZED BED

Tran Thanh Son
Truwong Pai hoc Bach khoa, Dai hoc Pa chng; ttson@dut.udn.vn

Tém tat - Biomass néi chung va mun cua ndi riéng 1a mét trong
nhitng ngudn nang luong tai tao rat co tiém nang & Viét Nam va da,
dang dwoc nghién ciru manh. M6t trong cac cong nghé hra hen st
dung biomass la qua trinh héa khi trong I&p s6i nham thay thé cac
dang nhién liéu héa thach khac nhw dau va khi tw nhién st dung
trong céng nghiép. Bai bao nay phan tich anh huwéng lwvu lwvgng
khéng khi, lwgng mun cwa clp vao dén qua trinh héa khi mun cua
trong I&p séi. Thiét bi héa khi duoc thiét ké véi cong suét tdi da 1a 40
kg mun cwarh. Trong cac thi nghiém nay, lwu lwong mun cua cap
vao thay ddi tir 20 kg/h dén 40 kg/h va luu lwgng khdng khi cip vao
thay déi tir 7,65 m3/h dén 12,36 m%h. Két qua thi nghiém chi ra rang
st thay ddi lvu lwong khong khi cap vao anh hwéng Ién dén sw phan
bb nhiét d6 trong I&p s6i va nhiét lwong cua khi tao ra. Cac ket qua
twong tw cling dwoc rdt ra khi thay déi luu lwong min cwa cép vao.

T khéa - mun cwa; biomass; hoa khi; tAng s6i; héa khi tang soi.

1. Pit van dé

Nhién li¢u hoa thach ngay cang can kiét va viéc str dung
nhién liéu hoa thach la nguyén nhan chinh gay ra hi¢u ing
nha kinh va sy 4m 1én cua toan cau. Vi vay, nhu cau tim klem
va sir dung cac ngudn nhién ligu thay thé, ddc biét 1a nguon
nhién liéu tai tao nhu biomass 13 mot nhu ciu vo cing cip
thiét hién nay. Déc biét nudce ta 1a mét nude nong nghiép voi
dién tich gin 80% la dbi ndi nén rat phu hop véi viée day
manh st dung nhién li¢u biomass. Trong nhitng ndm gan
day, cac nguén biomass nhu tréu, mun cua, dam bao, vo hat
diéu,... da dwoc 1am nhién liéu dét truc tiép cho cac 16 hoi
cong suat nho va trung binh trén khip ca nudc. Tuy nhién,
v6i cong nghé dbt truc tiép nhu hién tai thi vin dé kiém soat
phét thai CO 1a mot khé khin 16n ma rat nhiéu nha ché tao
10 hoi dang gip phai. Mot huéng higu qua dé day nhanh tmg
dung nhién liu biomass trong cong nghiép 1a sir dung cac 10
hoa khi va dé dang trong viéc kiém sot 6 nhiém.

Hon nita, trong rat nhiéu nganh cong nghiép thi nhu cau
str dung nhién li€u hoa thach nhu khi va dau lai 1a yéu cau
bat budc cho cac qua trinh san xuat. Trong khi d6, gia dau va
khi luén dao dong & mirc cao nén lam cho gi4 thanh san xuat
cao, gy kho khin cho doanh nghiép trong viéc xac dinh gia
thanh san pham. Mot cach don gian va hiéu qua dé giam gia
nhién li€u trong truong hop nay 1a st dung cong ngh¢ hoa
khi @ bién nhién liéu ran thanh nhién liéu khi.

Biomass noi chung va mun cua noéi riéng la mdt trong
nhing loai ning lugng tai tao rt ¢ tiém ning ¢ Viét Nam
va da, dang dugc nghién ciru manh. M6t trong cac cong
nghé htra hen st dung biomass 14 qua trinh hoa khi trong
16p s6i. Cong ngh¢ dbt biomass ting s6i da duoc ung dung
khé nhiéu & Viét nam, dic biét 1a & cac tinh ddng bang phia
Nam trong céc 10 hoi. Tuy nhién, chua c6 mdt cong trinh
nghién ctru héa khi biomass tAng s6i nao dugc cong bd
trong céc tap chi khoa hoc trong nudc va cling chua cé 10
héa khi biomass té‘mg s01 nao dugc st dung & Viét Nam.

Abstract - Biomass in general and sawdust in particular is one of
potential renewable energy forms in Vietham and has been much
studied. One of the promising technologies that use biomass is
gasification process in this class to replace fossil fuels such as oil
and natural gas used in industry applications. This paper analyzes
the influence of air flow, volume level of sawdust on sawdust
gasification process in this class. Gasification equipment is
designed with a maximum capacity of 40 kg of sawdust/ h. In these
experiments, the flow inlet sawdust varies from 20 kg / h to 40 kg /
h and the entering flow of air varies from 7.65 m®/ h to 12:36 m®/
h. Experimental results indicate that the variation of air flow has
great influence on the temperature distribution in this layer of the
atmosphere and the heat generated. Similar results are derived
when traffic levels of sawdust vary.

Key words - sawdust; biomass; gasification; fuidized bed; fluidized
bed gasification.

Hudng nghién ciru chu yéu héa khi biomass ting soi 1a
nghién ctru anh hudng cua cac thong sb thiét ké 10, cac
thong sb van hanh va loai biomass dén thanh phan khi ra
nhim nang cao hi¢u sult va nhiét tri cua khi ra.

2. Tinh toén thiét ké
2.1. Tinh téc dé gié cip vao

Tbc @6 gy soi t6i thiéu wo duoc xac dinh theo cong
thac [1]:

o =M
® dp.pr
Trong d6:
dp= 0,001 m, d,=0,004 m dudng kinh nho nhat va 16n
nhat cia hat mun cua;
1 =0,000016 N.s/m> hé s6 nhot dong hoc;

pi=1,2 kg/m*khéi luong riéng cua khong khi;
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pi=250 kg/m*khéi lugng riéng trung binh ciia muin cua;

C=27,2,C>=0,0408 hé $6 dong hoc;

2=9,81 m/s? gia tbc trong truong.

Thay s6 vao cong thirc trén ta co:

ap11= 0,1 m/s va @,;2= 0,5 m/s tuong tng vdi dn; va dna

Van tdc gi6 toi uu thuong liy bang (2+3) @,;, trong cac
thi nghiém nay van toc gié trong 16 hoéa khi dugc duy tri
trong khoang 0,2+1 m/s.
2.2. Tinh lwu lwong cip gié

Dé tinh toan luu luong gio can cap, trude hét can xac
dinh luong gié cap vao d€ dot chay hoan toan mun cua.
Dua vao thanh phan cua mun cua st dung cho cac thi
nghiém trong Bang 1 va vi€t cac phuong trinh phan tng
chdy hoan toan cua cdc thanh phan chdy trong nhién liéu,
ta c6 thé xac dinh dugc lugng khéng khi ly thuyet 1a
4,197 Nm’/kg mun cua.
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Theo céc’nghién cu’u [2, 3, 4], thi luong khong khi cép vao
10 hoa khi t6i vu nam trong khoang (a=15%+40%) luong
khong khi Iy thuyét, twong tmg (0,63+1,68) Nm?/kg mun cua.
Bing 1. Thanh phén ciia min cuwa, %
Q, kJ/kg
25241

Clv Hlv Olv va Alv le
44,6 | 52 | 344 1032 | 048 15
2.3. Xdc dinh kich thwoc cac day lo

Dé dam bao tat ca cac & hat 1+4 mm déu soi, bqé)ng ot
10 hoa khi ¢6 cau tric hinh con. Dudi day con nho nhat s€ xay
ra qua trinh s6i hat mun cua 16n va cac hat nhé hon s€ soi ¢ 16p
trén cao hon. Tu luong gi6 cap vao va toc do gié min a,; tinh
duogc ¢ phan trén va ti phuong trinh lién tuc: Q = F.v (m*/h);

Trong d6, O 1a Iuu lugng gi6, F 1a tiét dién mat cit 1o
hoéa khi va v 1a van toc gio tai tict dién F;

Vi cong suét hoa khi cua 10 da xac dinh, ta tinh duoc
tiét dién F va tir d6 xac dinh dugc dudng kinh déy va dinh
con cua 10 hoa khi nhu sau:

D= 400 mm va Dy, = 140 mm
2.4. Céu tao chinh ciia lo

Luong mun cua dugc cép lién tyc vao 16 hoa khi qua co
céu cép liéu kiéu vit tai 2 cép diéu chinh bang bién tin. Luu
lwong khong khi cap vao 10 hoa khi qua quat gio 10 ciing
dugc didu khién bang bién tan va dugc xac dinh boi dong
hd do luu luong 11... Nhiét do cua 16 hoa khi tai cac vi tri
do khac nhau dugc do dong thoi bai cac cap nhiét dién qua
céc dAu gin cam bién dat ¢ trén than 10 hoa khi.

. Co cdu thai xi

. B¢ cap khéong khi

. Buéng héa khi

. Pau gin cam bién
nhiét do

5. Co cdu diéu khién cap

liéu

6. Phéu chira li¢u

7. Khira

8. Cyclon loc bui

10. Quat gio

11. Luwu lwong ké

AN W~

Hinh 1. Céu tao 16 héa
khi mun cua

Do san pham cua qué trinh hoa khi c6 chira CO 1a mét khi
ddc, nén trong qua trinh lam thi ’nghiém, 16 hoa khi duogc dat
trong moi truong thong thoang tot. Sau khi khoi dong xong 10
h()e} khi va dua 16 hoat dong 6n dinh & mét'ché d6 van hanh
nhat dinh thi tién hanh ghi nhan cac thong so thi nghiém.

3. Két qua nghién ciru va ban luin
3.1. Sy phin bé ciia nhiét dp 1o theo luu lwong khong khi
cdp vao

_Khi thay d6i lwong khong khi cap vao tuong Umg voi
moi lugng nhién liu khéac nhau, ta nhan thay phan bo nhiét

d6 déu co dang giam dén theo chiéu cao. Nhiét d6 16n nhét
trong 16 hoa khi dat dugc khoang 525 - 635°C ¢ 36 cao 300
mm tinh tir miéng cép gi6 vao, l1a vung xdy ra cac phan ing
Oxy hoéa nhién li€u. Sau d6 nhiét 46 giam tuyén tinh tir
khoang ~600°C dén ~350°C tuong (g véi d6 cao 300 mm
dén 750 mm tinh tir miéng cap gi6. Sau d6 nhiét do giam
dén ~ 150-180°C & 1150 mm va sau d6 nhiét do giam cham
dan va 6n dinh & 110-140°C & dau ra 10 hoa khi. Diéu nay
¢6 thé giai thich rang cac phan tmg khir tao thanh CO (phan
{rmg thu nhiét) xay ra trong ving c¢6 cao do tir 300 mm dén
1150 mm va tir cao d9 1150 mm trd 1én cac phan ing tao
CO hau nhu khong xay ra, sy giam nhiét do trong ving tir
cao do 1150 mm dén diu ra cta khi c6 thé duoc giai thich
bodi su ton that nhiét qua két ciu bao che cua 10.
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Hinh 2. Phén bé nhiét dg theo chiéu cao 16 tmg
voi lwong nhién liéu cap vao 20 kg/h
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Hinh 3. Phan b6 nhiét g theo chiéu cao 16 g
voi lwong nhién liéu cap vao 30 kg/h
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Hinh 4. Phan b6 nhiét g theo chiéu cao 16 g
voi lwong nhién liéu cap vao 40 kg/h
Hinh 5 14 d6 thi phan bd nhiét d6 trong 10 tmg véi lugng
nhién liéu cép vao 1a 20, 30 va 40 kg/h va v6i luong khong
khi cap vao c¢b dinh ¢ 12,36 m¥/h. Ta nhédn thiy ring, nhiét
d6 16m nhat (635°C) & viing Oxy héa dat duoc trong trudng
hop nay khi lugng nhién lidu cap vao 1a 30 kg/h (o.=9,8%).
Khi ting hay giam lugng nhién liéu cip vao, tuong tmg véi
viéc giam hodc tang hé s khong khi cip vao déu lam cho
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nhiét d§ vung Oxy hda nay gidm. Nhin chung, nhiét d¢
viing Oxy hoa 16n s& dan dén phan b nhiét d6 cua khi trong
16 theo chiéu cao 10 cling 16n. Nguoc lai, nhiét do ving Oxy
hoa nho nhit (525°C) khi lwong nhién liéu cap vao 10 1a
20 kg/h (o0 =15%) ciing dan dén phan b nhiét do trong 16
trong trudng hop ndy ciing nhé nht.

700

" —-20kg/h
-=30kg/h
—+40kg/h
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500 1,000 1,500 2,000 2,500
Cao d6 so v&i miéng cap gié vao, mm
Hinh 5. Phan b6 nhiét g theo chiéu cao l6 tmg
voi lwong nhién liéu cap vao khac nhau
3.2. Sw dnh hwéng ciia lwong khong khi cép vao dén qud
trinh hoa khi
Trong céc nghién ctru ndy, san pham khi tao ra sau khi
di qua cyclon s& duoc d6t chay ngay. Cac Hinh 6, 7 va 8 1a
hinh 4nh ciia ngon lira twong tmg véi cac ché do hoa khi
twong tng trong Hinh 5. C6 thé nhan thdy rang, véi lugng
nhién lidu cép vao 1a 20 kg/h, ngon lira c6 mau vang va thé
tich ngon lira 16n. Khi ting luong nhién liéu cip vao 1én 30
kg/h, ngon Iira ¢6 mau vang hon va thé tich ngon ltra khong
khac véi truong hop trén. Khi lugng nhién li¢u cép vao dat
cong suat thiét ké & 40 kg/h, ngon lira chuyén sang mau tring
sang choi va thé tich ngon lira b thu nho lai dang ké va chay
khong 6n dinh. Didu nay c¢6 thé dugc giai thich boi lwong
khong khi cip vao trong trudng hop nay qua bé (a=7,5%).
Dé xac dinh mot cach tuong ddi nhiét lugng do cac khi
tao thanh cua cac truong hop thi nghiém néu trén, tac gia
da dat 1 kg nude chira trong mot binh dat truc tiép trén ngon
Itra va xac dinh d¢ tang nhiét d ctia nudc trong 5 phut thi
nghiém. Trong tit ca cac thi nghiém nay, luu luong gi6
duoc gitt & mic 12,36 m3/h. Tu day co thé xac dinh duoc
lugng nhiét ma nude nhan dugce trong thoi gian trén. Két
qua thi nghiém dugc cho trong Bang 2 ¢ dudi.
Bdng 2. Két qua xac dinh luong nhiét do nudc nhdn duoc
20 kg/h 30 kg/h 40 kg/h
268,83 226,8 117,6

Truong hop
Q. kJ

Hinh 6. Hinh anh ngon lita 20 kg mun cua/h; 12,36 m*/h

Hinh 7. Hinh anh ngon lita 30 kg mun cua/h; 12,36 m’/h

Hinh 8. Hinh anh ngon lita 40 kg min cua/h; 12,36 m’/h

Tir cac két qua trén c6 thé thiy 10 hoa khi hoat dong 6n
dinh véi lugng nhién liéu cép vao tir 20 dén 40 kg/h ding
nhu két qua tinh toan. Sy phan bd nhiét d6 ctia khi trong 1,
nhiét lvong cua khi sinh ra phy thudc rit 16n vao hé sb
khong khi cép vao (o).

4. Két luan

Biomass n6i chung va mun cua ndi riéng 1 mot nguén
ning luong tai tao rat co tiém nang trén thé giGi ciing nhu
Viét Nam. Mot trong cac cong nghé cé tinh ung dung cao 1a
hoa khi trong d6 c6 hoa khi tang sbi. Cac két qua nghién ciru
ban dau thé hién 10 hoa khi hoat dong 6n dinh véi lugng
nhién liéu cap vao thay doi tir 20 kg/h dén 40 kg/h va voi
luong khong khi cép vao tir 7,65 m¥/h dén 12,36 m¥/h. Su
phéan bd nhiét d6 trong 16 hoa khi ciing nhur nhiét lugng ciia
khi tao thanh phu thugc 16n vao hé ) khong khi cép vao.
Ngoai ra, v6i cac thong s6 van hanh nhu trong cac thi nghiém
trén thi qua trinh tao khi CO chi hinh thanh trong 16 hoa khi
& cao do thap hon 1150 mm ké tir miéng cép gi6 vao.

Dé nghién ctru sau hon vé qua trinh hoa khi trong ting
s0i cling nhu x4c dinh dugc hiéu suét cua 16 hoa khi, can
thiét phai thay d6i hé s6 khong khi cap vao trong khoang
rong hon va phai phan tich dugc luu lugng cling nhu thanh
phan san pham khi tao thanh. Cac nghién ctru sau hon nay
s& tiép tuc dugc nghién ciru trong thoi gian dén.
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