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Tém tit - Biomass n6i chung va trau néi riéng 1a mot trong nhitng
loai nang luwong tai tao rit 6 tiém niang & Viét Nam, da va dang
duogc nghién cieu manh. Mét trong cac cdng nghé htra hen sir dung
biomass la qua trinh hoéa khi trong 16p s6i. Bai bao nay trinh bay
qua trinh chay thir nghiém 16 héa khi trdu dé thay thé cho du dét
gas LPG hién tai cua 10 ma kém. Thiét bi hoa khi duoc thiét ké
v6i cong suét t6i da 1a 200 kg tru/h. Trong céc thi nghiém nay,
Iwong trau cip vao thay déi tir 100 kg trau/h dén 200 kg trdu/h va
Iuu lugng khong khi cip vao thay déi tir 64 Nm3/h dén 222 Nm3/h,
tuong (g véi hé sé khodng khi cip vao tir 0,2 dén 0,35 so véi
lwong khong khi ly thuyét. Két qua thir nghiém chi ra rang, cong
nghé 16 khi hda trau ting soi dé thay thé cho cac dau dét gas, dau
1a hoan toan kha thi va trong trueong hop cu thé nay da giup doanh
nghiép giam chi phi nhién liéu dén 55% so véi dt LPG, ngoai ra
con gitip giam phat thai cac chat 6 nhidm.

Tir khéa - Tréu; biomass; ha khi; ting s6i; hoa khi ting soi.

1. Pat vin dé

Nhién li€u hoa thach dang ngay cang can kiét va viéc st
dung nhién li¢u hda thach la nguyén nhan chinh gay ra hiéu
tng nha kinh va sy Am 1én cta toan ciu. Dic biét 1a chi phi
dau, gas dang rit cao va bién dong 16n gay anh huong dén
hi€u qua cua cac doanh nghiép. Vi vay, nhu cau tim kiém va
st dung cac ngudn nhién lidu thay thé, dac biét la nguon
nhién lidu tai tao nhur biomass 1a mét nhu cau vo cing cip
thiét hién nay. Bac biét nudc ta la mot nude nong nghiép voi
dién tich gan 80% la doi ni, nén rat phi hop véi viée day
manh su dung nhién liéu biomass. Trong nhiing ndm gan
day, cac ngudn biomass nhu triu, min cua, dim bao, vo hat
diéu, ... da duoc 1am nhién lidu 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 kho khan 16n ma rit nhiéu nha ché tao
16 hoi dang gap phai. Mot huéng hiéu qua dé ddy nhanh tmg
dung nhién li€u biomass trong cong nghiép 1a st dung cac 10
hoa khi dé thay thé cho cac dau dbt diu, gas hién tai, viée
ndy vira giup giam thiéu 6 nhiém moi truong, vira gitp
doanh nghiép gia tang sttc canh tranh.

Hon nira, trong rat nhiéu nganh cong nghi¢p thi nhu cau
str dung nhién li¢u héa thach nhu khi va dau lai 1a yéu cau
bét budc cho cac qua trinh san xuét. Trong khi gia dau va
khi luén dao déng & murc cao 1am cho chi phi san xuét ting
cao, gly kho khan cho doanh nghi¢p trong viéc xac dinh
gi4 thanh san pham. Phuong phap higu qua dé giam gia

Abstract - Biomass in general and rice husk in particular is one
of the types of renewable energy that has potential in Vietnam and
has been extensively researched. One of the promising
technologies using biomass is the gasification process in the
fluidized bed. This paper presents the testing process of rice husk
gasifier to replace the current LPG gas burner of a galvanizing
furnace. The gasifier is designed with a maximum capacity of
200 kg of rice husk per hour. In these experiments, the rice husk
rate varied from 100 kg/h to 200 kg/h and the inlet air flow varied
from 64 Nmé/h to 222 Nm?3/h, corresponding to the air coefficient
input from 0.2 to 0.35 comparing to the theorically required air.
Experimental results indicate that the fluidized bed rice husk
gasifier to replace gas and oil burners is completely feasible and
helps businesses reduce fuel costs by 55% compared to LPG use,
in addition to helping reduce pollutants emission.

Key words - Rice husk; biomass; gasification; fluidized bed;
fluidized bed gasification.

nhién liéu hién nay 1 str dung cong nghé héa khi dé bién
nhién li¢u ran thanh nhién ligu khi.

Trau 1 mot trong nhimg dang biomass rat ¢ tiém ning
& Viét Nam, dugc nghién ctru phat trién manh mé trong
thoi gian gan ddy. Cong nghé d6t biomass ting s6i da dugc
ung dung kha nhiéu & Viét Nam, dic biét la trong cac 10
hoi duoc sir dung & céc tinh dong bang phia Nam. Tuy
nhién, nghién ctru hoa khi biomass tang s6i va sir dung 16
hoa khi biomass ting s6i vin con mgi mé & Viét Nam. Trau
dugc lya chon dé str dung trong nghién ctru nay 1a do thanh
phan va &6 am kha 6n dinh. Ngoai ra, v6i cong suit 16 hoa
khi khong 16n dan dén luong trau sir dung khong qua nhiéu
nén kha nang déap tmg trong khu vyc 1a kha dé va thuan
tién. Huong nghién ciru chu yéu ciia qua trinh hoa khi
biomass ting s6i hién nay 14 tip trung vao cau tao cta 1o
hoéa khi - dic biét 1a co cau thai tro, phan bd nhién lidu va
khong khi trong 10, nghién ciru anh hudng ciia cac thong sb
van hanh va loai biomass dén thanh phan khi ra nhdm nang
cao hiéu suat va nhiét tri ctia khi ra.

2. Tinh toan thiét ké
2.1. Tinh toc dp gié cap vao
Toc do gay soi tdi thidu w, duge xac dinh theo cong
thire [1]:
u po(on = Pg)\’
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Trong do:

dh1,= 0,001 m,’dhzz
16n nhat cua hat trau;

i = 0,000016 N.s/m? hé sé nhét dong hoc;
pk= 1,2 kg/m? khéi luong riéng ciia khong khi;

0,004 m duong kinh nho nhét va

pn= 130 kg/m? khdi lwong riéng trung binh cua triu;

C1= 27,2, C,=0,0408 hé s6 dong hoc;

g = 9,81 m/s? gia tc trong trudng;

Thay s6 vao cong thirc trén ta c6:

wo11=0,1 Mm/s va ®wo12= 0,5 m/s turong 1'Ing v6i dnt va dhp.

Van toc gio6 toi uu thuong 14y bang (2+3) o1, trong céc
thi nghiém nay van toc gi6 trong 10 hoéa khi dugc duy tri
trong khoang 0,2 + 1 m/s.

2.2. Tinh luu lwgng cip gié

Pé tinh toan Iuu luong gio can cap, trudc hét can xac
dinh luong gid cap vao dé dot chay hoan toan trau. Dya vao
thanh phan cua trau trong Bang 1 va vi€t cac phuong trinh
phan mg chéy hoan toan cua cac thanh phéan chay trong
nhiér} liéu, ta c6 thé xéc’dinh duoc lugng khong khi Iy
thuyét 1a 4.197 Nm¥kg trau.

Theo cac nghién ctru [2, 3, 4, 5], thi luong khong khi cip
vao 10 hoa khi ti uu nam trong khoang (a=15%+40%) luong
khong khi 1y thuyét, twong tmg (0,48+1,27) Nm3/kg trau.

Bing 1. Thanh phdn ciia trau, %

ch HWv owv NG Al g W Qtlvl
kJ/kg
34,421 4,25 | 30,41 | 0,22 | 21,1 | 0,05 | 9,55 | 14.200

2.3. Xidc dinh kich thwdc cia lo

Dé dam béo tat ca cac cd hat 14 mm déu s6i, budng dét
10 hoa khi c6 cau tric hinh thang. Dudi day c6 mat cat ngang
nho nhat s€ xay ra qua trinh soi hat trau 16n va cac hat nho
hon s€ s6i ¢ phia trén cao c6 dién tich mat cat ngang 16n hon.
T lugng gi6 cap vao va toc do gidé min me: tinh dugc 6 phan
trén va tir phuong trinh lién tuc: Q = F.v (m%/h)

Trong d6, Q 1a luu lwong gio, F 14 tiét dién mat cét 1o
hoa khi va v 1a vén toc gio tai tiét dién F.

Véi cong suit hoa khi cia 10 dd xac dinh (200 kg
trau/h), ta tinh dwoc tiét dién F va tir 6 xac dinh dugc kich
thudce day va than 10 hoa khi.

2.4. Céu tao chinh ciia 1o

Luong trdu duoc cép lién tuc vao 16 hoa khi qua co ciu
cép liéu kiéu bang tai diéu chinh bang bién tan. Luu lugng
khong khi cdp vao 10 hoa khi qua quat gié 10 ciing dugc
diéu khién bang bién tin va duoc xac dinh bai ddng hd do
luu lugng 11. Nhiét o cua 16 hoa khi tai cac vi tri do khéc
nhau theo chiéu cao cua 10 duge do ddng thoi béi cac dau
do Pt100 dét ¢ trén than 10 hoa khi.

Phia du6i day 10 bé tri cac ndm th01 gi6 bang gang Xung
quanh va c6 1 miéng thai tro xi nam gitta. Khong khi cap
vao 10 hoa khi dugc gia nhiét qua b say khong khi nham
tang nhi¢t do khong khi cép vao 10. Tro xi hinh thanh duogc
thai ra qua bd vit thai tro phia dudi day buéng héa khi. Khi
hoa sau khi ra khoi 10 hoa khi dwoc dua qua cyclon don dé
tach mot phan tro bay ra ngoai. Phia dudi cyclon bd tri mot

van xoay dé thai tro tach dugc ra ngoai. Khi sau khi thoét
ra khoi cyclon dugc quat tang ap thoi vao duong ong va

cép vao 1o ma kém dé dot.
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Hinh 1. Cdu tao 16 héa khi trau
1. Miéng cdp liéu; 2. Khong khi thoi ligu; 3. Buong hda khi;
4. Nam thoi gio; 5. Bo xd tro xi, 6. Vit thdi xi cyclon; 7. Quqt giq’;
8. Quat hut; 9. Bé loc thir cap; 10. Cyclon, 11. Cac vi tri gan dau
do nhiét do

3. Két qua nghién ctru va ban luin

Trong cac nghién ctru vé anh hudng cia cac thong sb
véan hanh dén qué trinh héa khi, san phém khi tao ra sau khi
di qua cyclon s& dugc dan bang duong éng Dn150 dén quat
hit rdi dua dén voi dét truc tiép. Mot cam bién d6 chénh
ap suat dugc st dung dé didu khién quat hut nay va duy tri
ap sudt trong 10 v&i cac ché d6 thi nghiém khac nhau.
3.1. Swphdn bé ciia nhi¢t dj 16 theo lwu lwong khong khi
cdp vao

Hinh 2 thé hién phan bd nhiét d6 trong 16 héa khi khi
thay d6i lwong khong khi cp vao tir 0,2-0,35 so v&i lugng
khong khi 1y thuyét trong tng véi lugng lidu cp vao 1a
200 kg/h, ta nhan thy phan bd nhiét do theo chiéu cao déu
c6 dang tuong tu. Nhiét d6 tang dan tir miéng voi phun cho
dén khoang cao d6 450mm so v6i miéng voi phun va sau
d6 nhiét 6 giam dan cho dén ctra ra. Luong khong khi cp
vao cang nhiéu thi nhiét d6 trong 16 cang cao. Vi 16 hoa
khi hién tai thi nhiét d6 cao nhét dat duoc 1a 734°C twong
g v6i luong khong khi cap vao 1a 0,35. Nhiét do 16n nhat
trong 16 hoa khi dat dugc khoang 606°C-734°C & do cao
450 mm tinh tir cac ndm thoi gio twong g véi cac hé sb
khong khi cép vao khac nhau, va & d9 cao nay la ving xay
ra cac phan tmg Oxy héa nhién li¢u. Sau do, nhiét do glam
gan nhu tuyén tinh theo do cao ciia 10, tai day c6 thé hiéu
1a do xdy ra cac phan ing khir thu nhiét aé tao cac chat chay
nhu CO va H,. Tai gdn miéng ra cua 16 thi toc do giam nhiét
do giam dan do tdc d0 phan tng khtr giam va nhiét d6 ra
ctia hdn hop khi hoa thay déi trong khoang 180-220°C &
dau ra 10 héa khi.

Ngoai ra, khi ddt truc tiép syngas thu dugc sau quat hut
thi mau sdc cia ngon lira & cac hé sé khong khi cp vao
khac nhau 13 khac nhau. O hé s khong khi cip vao 12 0,2
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thi ngon lira c6 mau vang nhat (Hinh 3) va chay khong 6n
dinh do trong truong hop nay luong khong khi cép vao qua
bé va lugng khi chay tao thanh ciing it. Khi ting lugng
khong khi cap vao 1én 0,25 va 0,3 thi ngon lira chay c6 mau
sang pha 1an sdc xanh va chay 6n dinh. Tuy nhién véi lugng
khong khi cip vao & mic 0,35 thi ngon lira chay yéu hon
va c6 mau chuyén qua vang nhat. Hinh 4 14 anh chup ngon
lira chay v6i hé sb khong khi cdp vao 13 0,3.
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Hinh 2.’Phdn bé nhiéf dé theo chiéu cao 16 & cdc
hé so khong khi cap vao khac nhau img voi
lwong nhién liéu cap vao 200 kg/h

Hinh 3. Ngon lita v6i hé s6 khéng khi cdp vio Ia 0,2 va
luwong nhién liéu 200 kg/h

Hinh 4. Ngon lira v6i hé s6 khéng khi cdp vio Ia 0,3 va
lwong nhién liéu 200 kg/h

3.2 Anh hwing ciia lwong nhién liéu cip vio dén phin
bo nhiét dp trong lo

Hinh 5 1a @6 thi phan bd nhiét d6 trong 16 theo chiéu
cao ung vdi lugng nhién liéu cap vao la 100, 150 va 200
kg/h va voi lugng khong khi cap vao c¢o dinh ¢ 0,3 so véi

luong khong khi 1y thuyét. Ta nhan thy, phan bd nhiét do
trong 16 trong cac trudng hop trén kha giéng nhau va khong
thay d6i nhiéu. Hay c6 thé nhan xét rang, khi giit nguyén
hé sb khong khi cép vao 10 thi sy phan bd nhiét do trong 10
it phu thudc vao lugng nhién liéu cip vao.
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Hinh 5. Phdn b6 nhiét dg theo chiéu cao 16 khi
thay doi lwong nhién liéu cap vao
3.3. 8o sanh chi phi van hanh khi sit dung gas LPG va
syngas tir hoa khi trau
) Sau khi hoan tl}énh cac thi nghiém trén’vé g(é(; dinhNduqc
ché @6 van hanh toi uu, nth tac gia da k@;t noi 6pg dan khi
syngas vao 10 ma kém va dot nham thay the voi dot gas LPG
hién tai. Két qua chay trong hon 3 thang tir thang 1/2022 dén
thang 4/2022 c6 thé rat ra cac két ludn chi yéu sau:

- Lwong khong khi cép vao 16 trong trudng hop nay tir
0.25-0.3 so v6i luong khong khi 1y thuy@t thi ti€u hao nhién
li¢u 12 bé nhat (hi¢u suat cao nhat).

- Vi ham lugng tro trong }réu 1a kha 16n nén can c6 mot
h¢ thong thai tro phu hop dé thai hét lugng tro ra khoi 1o
hoa khi. Néu hé thong nay khong duoc thiet ke tot thi rat
de gay tac 10. Sau nhiéu lan cai tién, hién nay h¢ thong thai
tro da duqc hoan thién va 16 ¢6 thé van hanh lién tuc ma
khong bi tac.

- Can tang hiéu suét cua hé théng tach bui hon nira vi
hién nay sau khoang 7-10 ngdy van hé}nh thi hé thong
dudng Ong dan syngas den 10 ma kém bi tac do tro bam trén
thanh ong va phai dung 10 dé lam v¢ sinh duong ong.

- Lo hoa khi tréu kiéu tang s0i ndy c6 thé thay thé hoan
toan cho cac dau dot khi LPG/ dau DO hién nay.

- V6i cong suét thiét ké ctia 10 1a 200 kg trau/h thi hoan
toan dam bao thay thé cho voi dot gas cé cong suat dot
25 kg PLG/h.

- So sanh van hanh bing gas LPG va tréu trén hé thong
hién tai thi h¢ thong 10 hoa khi da giam dugc tir 45-55%
chi phi nhién li¢u cho doang nghiép.

- Ngoai ra, viéc str dung khi hoa trau thay thé cho dét
LPG con gop phan giam phat thai do st dung nhién li€u
hoéa thach (LPG).

4. Két luan

Biomass noi chung va tru noi riéng 1a mot dang niang
lugng tai tao rat co tiém ning trén thé gidi ciing nhu Viét
Nam. Mot trong cac cong nghé c6 tinh ung dung cao la
hoa khi trong d6 c6 hoa khi tang soi. Cac két qua nghién
ctru va thir nghiém thé hién 10 hoa khi hoat dong 6n dinh
v6i luong nhién liéu cip vao thay déi tir 100 kg/h dén 200
kg/h. Sy phan bd nhiét do trong 16 hoa khi cling nhu nhiét
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Iuwgng cua khi tao thanh phy thudce 16n vao hé sb khong
khi cap vao.

Qua trinh chay thu nghiém hé théng da chi r6 cac loi
ich mang lai khi sir dung 16 hoa khi dé thay thé cho gas
PLG. Sau 3 thang chay thir va diéu chinh hé thong, dén nay
ngoai viéc gitp giam phét thai cac khi gdy 6 nhiém do sir
dung nhién li¢u hoa thach (LPG), hé¢ théng da gitp giam
chi phi nhién liéu cho doanh nghiép dén 55%, twong duong
v6i s6 tién hon 600 triéu dong, qua d6 gitp gia ting loi
nhuan va sttrc canh tranh cho doanh nghiép. Pay 1a budc
khoi du rat quan trong dé nhom téc gia tiép tuc nghién ciru
sau hon nham khic phuc nhimg ton tai ciing nhu nang cao
hon nita hiéu suit cua 10 khi hoa.

Van con mot sé van d& can tiép tuc phai giai quyét dé
tang do on dinh, hiéu suét cta 10 hoa khi khi thay ddi cong
suat. Hién nay, cac bién tan cip liéu va cap gi6 dugc diéu
chinh bang tay nén phu thudc nhiéu vao céng nhan van
hanh va hiéu suat hoa khi chua dong déu. Trong thoi gian
dén nhom tac gia s€ nghién clu cai tién hiéu suét loc bui

dé khong gay tic duong dng dan syngas sau mot thoi gian
véan hanh va dau tu thém cac cam bién nhiét do, CO, O, va
nghién ctru didu chinh ty dong viée cip gio, cap liéu qua
lap trinh PLC nham néng cao hiéu suit va d¢ on dinh cua
10 hoa khi.
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