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Tém tit - Khi hoa biomass thong qua RDF thanh syngas dé chay
dong co phat dién c6 nhiéu loi thé déi voi nude ta. D& dam bao
kha ndng luu trlr va cai thién tinh ddng déu cua nhién ligu,
biomass tir chit thai san xuit nong nghiép duoc ché bién thanh
RDF. RDF dugc khi hoa thanh syngas cung cp cho dong co dbt
trong. Bai bao nay gop phén nghlen ctru mo6 phong khi hoa RDF
biomass trong 16 kiéu hit xudng. Ket qua md phong cho thdy, khi
cling cdp khong khi xung quanh, ndng do khéi luong CHa4 hiu
nhu khong thay dbi, con khi cip khong khi vao tim buong dét,
ndng do khéi lwong CH4 giam manh theo dong khi. Két qua mo
phong con cho thdy, khi luu luong dong khi nho, sy khac biét vé
nhiét tri d6i v&i cac phuong an cung cip khéng khi khac nhau 1a
nho. Tuy nhién, khi Ivu lugng khong khi 16n, sy khac biét v& nhiét
tri khi tong hop ddi v6i cac phuong an cung cdp khi khac nhau
tang manh.

Tuw khoéa - Nang luong tai tao; RDF; Biomass; Syngas;
Lo khi hoa.

1. Gioi thi¢u

Viéc chuyén hoa rac thanh dién ciing da duoc bat dau
nghién ctru ing dyng ¢ nudc ta. Hién nay c6 ba phuong
phap san xuét dién tir rac thai. Bao gdom: Dt rac truc tlep
tao hoi nudc lam quay tuabin may phat dién; U rac dé lay
khi Biogas chay mdy phat dién va cudi cung 1a san xut
vién nén RDF dé tao syngas chay mdy phat dién. Pbi Vi
hai phuong an dau c6 «cac nhugce diém nhu ti 16 rac thai rin
can phai xtr 1y 16n, ton kém nhiéu chi phi, va chua dugc
giai quyét triét dé. Phuong phap cudi cung 1a tao ra vién
nén sinh khdi, khi héa thanh Syngas dé chay may phat dién
dang 1a phwong 4n c6 nhiéu wu diém vuot troi. Phuong
phap nay giam 70% khéi lwong va 90% thé tich chét ran,
dé dang luu trir van chuyén ting tinh dong nhat, giam phat
thai khi nha kinh va tiét kiém dat bai chon lap.

Khi héa ning lugng sinh khéi 1a mot cong nghé chuyén
d6i nhiét, nhién liéu rén dugc chuyén ddi thanh mot loai khi
d& chay v6i mot lugng oxy han ché, thanh phén khi chu yéu
1a cacbon, hydro va 6xy. Khi hoa than dugc thyuc hién & nhiét
d6 cao (1.300°C -1.500°C) va dudi 4p suat cao. Doi voi
nguyén lidu sinh khdi, qua trinh khi héa dugc thyc hién &
nhiét 9 va ap suat thap hon tir 800°C - 1.200°C. Khi tong
hop duoc san xuét chu yéu 1a mot hdn hop cua khi cacbon
monoxide (CO) va hydro (Hz). Sy hinh thanh cua cac san
phdm phu nhu tro va héc in phai dwoc xem xét k§ ludng khi

Abstract - Gasification of biomass through RDF to produce
syngas for power generators is potential for our country. To
ensure the storage possibility and improve fuel uniformity,
biomass from agricultural waste is processed into RDF. RDF is
then gasified to produce syngas to fuel internal combustion
engines. This study focuses on the gasification of RDF biomass
in a downdraft gasifier. The simulation results show that, when
supplying ambient air, the mass concentration of CHa is almost
unchanged, while spraying air to the center of the combustion
chamber, the mass concentration of CH4 decreases sharply with
the air flow. The above simulation results also show that, when
the air flow is small, the difference in calorific value for dissimilar
air supply options is small. However, when the air flow is large,
the difference in syngas calorific value for different gas supply
options rises dramatically.

Key words - Renewable energy; RDF; Biomass; Syngas;
Gasifier.

str dung cac ngudn nang luong sinh khoi. Nhiét do thap gy
ra nhimg san pham dinh nhu héc in, nhung can thiét do cac
diém nong chay thanh tro ctia ning lwong sinh khéi thip hon.

Thanh phan thé tich cua syngas tir RDF khi sir dung
khong khi 1am chit oxy hoa thuong 18-20% H,, 18-20%
CO, 2% CHa,11-13% CO,, m¢t it H>O, con lai 1a N» [1].
Nhiét tri thip ciia syngas thong thuong trong khoang 4-6
MJ/kg [2], chi bang khoang 10% nhiét tri cta khi thién
nhién, LPG hay xang dau. Tuy nhién, do lugng khong khi
can thiét dé dét chay mot don vi kh01 luong syngas ciing
chi bang 10% cac loai nhién liéu truyén thdng nén viéc tut
giam cong sut dong co khong ti 1€ voi nhiét tri nhién li€u.
Thuec té cho thy, khi chay bang syngas cong suit dong co
giam khoang 15%-20% dbi véi dong co diesel va giam
30%-40% dbi voi dong co xang [3]. So véi phuong phép
d6t chay cting mot khdi lugng biomass thi phuong phap khi
hoéa c6 mirc d¢ phat thai CO, S, NOx thap hon [4].

Hién nay, trén thé gidi su dung hai cong nghé¢ khi hoa
sinh khi, chinh 1a cong nghé khi hoa tang ¢6 dinh va cong
nghé khi hoa tang soi. Cac cong nghé khi héa nay déu duoc
ap dung rong réi trong cong nghiép, tuy nhién mdi cong
ngh¢ c¢6 nhing déc diém riéng, yéu cau khac nhau vé
cong nghé ché tao va loai nhién liéu st dung [5]. Ddi véi
10 khi hoa tang cd dinh, ba dang 16 dwoc dung phd bién
trong thyc té gom:
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- Updraft: Day 1a loai 160 ¢6 dién va don gian nhat.
Khong khi duoc dua vao budng hoa khi tir day cua 16 va di
nguoc chiéu véi dong nhién liéu trong 10. Cac hat nguyén
liéu chay chu yéu ¢ phan day budng ddt. Lo loai nay duoc
phén dinh r6 rang tirng vung: vung chay, vung khir va viing
nhiét phan. Gas dugc dua ra ngoai ¢ vi tri cao hon. Tro hinh
thanh tir qua trinh chay nhién liéu ran s& duoc ldy ra ngoai
tir day ctia budng ddt hoa khi. Kiéu 10 nay ¢6 uu diém 1a
don gian, hi¢u sut cao, thich hop vé6i nhiéu loai vat ligu.
Nhuoc diém chinh 1a trong qua trinh nhiét phan hoa chat,
héc in, cac loai ddu dugc sinh ra va tré thanh mét phan cua
khi gas han ché nay anh hudng rat 16n dén viéc img dung
ctia khi hoa nguoc chiéu.

- Downdraft: Ddi véi loai 16 ddt loai nay nhién liéu rin
duoc nap tai dinh budng ddt, khong khi dugc dua tir trén
xudng con gas dugc ldy ra & day 10. Loai 10 dbt khi hoa nay
¢6 han ché véi cac loai nhién lidu rén c6 d6 4m cao, ham lugng
tro cao. Gas s& dugc lay tir phia day budng dbt, nhu vay
nguyén liu sinh khi va dong gas hinh thanh tir qua trinh chay
khong hoan toan s& di chuyén cing huéng. Kiéu 10 ndy ¢6 vu
diém 1a syngas c6 it tap chat, nhién liéu sach. Tuy nhién,
16 kiéu hut xuéng str dung han ché & mot sb loai nhién liéu va
s0 voi khi hoa nguoc chiéu thi hiéu suat khi hoa thap hon.

- Crossdraft: Loai 16 nay con goi la (10 dong chéo) bao
gdm hai ving phan ung. Vung say kho nguyén liéu, ving
carbon hoa nhiét do thap va cracking gas xdy ra & ving cao
hon trong khi d6 phan tng héa khi & ving thép hon.
Loai budng ddt nay c6 nhiét do khi hoa rat cao (khoang
1500°C va c6 thé cao hon nita). Do nhiét d6 ving oxy hoa
cao nén loai 10 nay can luu y dén véan dé vat lidu ché tao
budng dét. Uu diém ndi bat cia kiéu 10 nay 1 hiéu suét
cao, gon nhe. Tuy nhién, 10 hat ngang khong phu hop véi
nhién ligu c6 nhiéu tro.

Tir nhitng wu nhuge diém cua cac kiéu 16 tang cb dinh
phan tich trén déy, c6 thé thdy dé nhan dugc syngas ¢
chat lugng t6t tir khi hoa biomass, qui mé cong suat nho thi
16 c6 dong khi di tir trén xudng ph hop nhat. Viée sir dung
16 khi hoa voi dong khi di xudng, d6 am thap va diéu chinh
cho nhiét d6 chay cao 1a giai phap dé han ché cac van dé
do dau hic trong nhién liéu gy ra [6], [8], phu hop voi
mé hinh ding dé thuc nghiém san xuit syngas[10].
Nhién liéu su dung trong nghién ctru ndy la vién nén
biomass c6 ngudn goc thi phu phe pham cia nong lam
nghiép c¢6 thanh phan, kich thuéc ddng nhat va do 4m nam
trong 10%~14% [7-11].

2. Nghién ciru 1y thuyét
2.1. Cdc phdn ting dién ra trong qud trinh khi héa
Céc qué trinh dién ra trong 10 khi héa c6 thé tom tit nhu sau:
Qua trinh siy: Pay 1a qua trinh lam kho nguyén ligu
Biomass tho dudi tac dung cua nhiét. Nhiét cung cap ¢ day
duoc thuq hién trong mot cNhu trinh nhiét dong hog khép kin
cua h¢ thong 16 khi hoa dién ra trong quy trinh d6t khi hoa.
Tang lam kho dat trén tang nhiét phan (Pyrolysis). Thanh phan
hoéa hoc tong quat cuia nguyén li¢u Biomass la CxHyOz:
CxHVoz.nHZO 9 C)(Hvoz + nHZO
Qua trinh nhiét phan: Pay 1a qua trinh oxy hoa khong
c6 oxy khong khi dudi tac dung cua nhiét d¢ cao. Nhiét

dugc cung cip o t?mg d6t chay trong 10 khi hoa. Tang nhiét
phan dat gilra tang dot chay (Combustion) va tang lam kho:

CxHvO,> C + CO + Hz + CO; + H,0 + Tap chét

Sau qua trinh nhi¢t phan thanh phan chi yéu 1 than (C)
va h¢ thong khi va hoi (CO + Hz + CO2 + H20) va nhimg
tap chat véi thanh phan nguyén t6 hoa hoc khac nhu H»S.

Qua t;inh dbt chéy’: Qua trinh d6t chay dugc thuc hién
0 tang dot c6 dudong ong dan khong khi chira 6xy vao va
dot chay hon hop C + CO + Hz + CO2 + H20. San pham
khi sau khi dot s€ chi con lai 1a COz + H20 va mot phan khi
N2 trong khong khi c6 thé duoc coi la khi tap chat (s& dugc
lam sach trong hé thong lam ngudi va loc sau hé thong 10
khi héa Gasifer):

C+CO+Hz+COz+H0 > COz + HO

Mot phan C rin néng khong chay hét dugc chuyén sang
tang nén phia dudi.

Qua trinh sinh khi: Day 1a qué trinh thyc hién trong ting
sinh khi cua 10 khi hoa, cdc khi CO2 + H20 sau qua trinh
do6t duoc dan qua than nong (cua qua trinh nhiét phan lang
xuong) dé thyc hién quy trinh phan rng hoa hoc tao ra khi
dot chay CO va Ha:

CO, + H O +2C > 3CO + H;

Nhur véy, sau khi qua 16 khi hoa, hé thong khi thu duoc
gdm cac khi dét CO + H, va mot phan khi tap chat. Hon
hop khi nay sau khi qua hé thong loc va 1am ngudi s& chi
con khi CO + Hy va dugc chuyén téi dong co dot trong phat
dién. Qua trinh sinh khi nay la hoan toan ty déng, vdi cac
phan ng hoa hoc & Bang [9].

Bdng 1. Cdc qud trinh phan vmg trong 16 khi héa tang c6 dinh

Gial Phwong trinh S6 phan &ng/ Nhl",}t phan
doan han ing loai phan in "
khinca| P AP 9 | (KI/Kmol)
4 CxHvOz.nH20 > 2 .
Say CHO, + NH20 bé hydro hoa (1) <0
Nhigt |CxHvO> CaHb +CO | Nhiét phén (2) <0
phén | CxHvO;> CaHmOp |Nhiét phan (3) <0
2c+0,52c0  |OXyhoamat +110,700
phan (4)
C+ 02> CO2 Oxy h6a CO (5) | +283,000
Oxy hoéa hoan
2CO + 02> 2C0; | ) ) +393,790
Pét |CxHVO,> CO2+ | Oxy hoa hoan 50
chdy |H20 toan (7)
2H2+02> 2H,0 | Oxy hda Hz (8) +241,820
CO +Hz0 > COz |Oxy héa khir
+Hs H20/CO (9) +41,170
COz2 + 3H2> CHg4+ | Oxy hoa khtr
H20 metan (10) +206,300
Oxy hoa khir
C+H0 > CO+He | Gt kihsa 11y | 131400
Oxy hoa khir
Sinh C+C0O2> 2CO sinh khi CO (12) -172,580
khi [CO2+H2> CO+ |Oxy héa khir 41170
H20 sinh khi CO (13) '
Oxy héa khtr sinh
C+Hz> CHq khi CHa (14) +74,900
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2.2. Thiét ké va mé phéng an toan

Hinh 2 giéi thiéu cac kich thudc co ban cta 16 khi hoa
thi nghiém kiéu hut xudng. Lo dugc thiét ké véi phuong an
nap liéu mot lan (gian doan), lwong nhién liéu nap day mot
1an 13 gidi han va c6 cong suat tidu thu vién nén sinh khoi
nho hon 10 kg/gio. Do d96, luu lugng khong khi twong ung
cung cap vao 16 xét dén trong thyc nghiém ciing nhu mo
phong s& tir 2 g/s d&én 12 g/s. Mit khac, khac véi qué trinh
chay dong nhét, qué trinh chay khuéch tan phu thugc vao kha
nang trao doi chat giita khong khi va nhién liéu. Vi vay su
phan b khong khi trong budng chay c¢6 anh huong dén tinh
chat ciia syngas. Trong nghién ctru niy, nhom tac gia s& xét
thanh phan va nhiét tri syngas voi 3 phuong 4n cung cap
khong khi: Cung cap khong khi tai tim budng chay (duong
cap khi chinh, c6 duong kinh $60); Cung cap khong khi
xung quanh buéng chay (4 duéng cap khi phu c6 duong kinh
$34) va cung cap ’khong khi ph01 hop 50% luu lugng khong
khi duoc cung cap tai tim budng chdy va 50% luu luong
khong khi dwoc cap xung quanh budng chay.

1. Nép nap nhién li¢u |

2. Qéc vi tri gén cam
bién nhiét d6 than lo

| 3.Ngamcbdinhlo < Y

‘ 4. Pudng chp khi chinh ‘

‘ 5. Puong Lap khi phu }7

‘ 6. Khoang chir tro ‘ — \

-]

Hen

Him.
Hinh 2. Thiét ké ciia Io khi h6a tdng cé dinh kiéu hit xudng véi
phwong an nap liéu mot lan

Ha

‘T.Du‘c‘mgrakhisyngas ‘ T

Bdng 2. Kich thudc tung wong voi cdac vung phdn ung

Ki hi¢u Tén Giatri | Ponvi
D DPuong kinh 10 450 mm
Do DPuong kinh thot 150 mm
Hs Chiéu cao ving sy 655 mm

Hup Chiéu cao ving nhiét phan 150 mm
Hen Chiéu cao ving chay 187 mm
Hin Chiéu cao ving khir 168,34 | mm
Ha Chiéu cao vung dém, tro xi 250 mm

Dé dam bao do bén co hoc va do bén nhiét, nhém nghién
clru da chon vat liéu 1a thép A36 voi do day 5 mm dbi véi
than 16 va thép V day 4.8 mm dbi véi khung dé cb dinh. Hinh
3 thé hién két qua md phong tmg suat va chuyén vi cia 10
khi h6a gan véi khung dé ¢6 dinh trén phan mém mé phong
Solidworks Simulation. Bang mau tir xanh dén d6 twrong mg
Vi tir gia tri cuc tiéu dén gié tri cuc dai cua gia tri ung suat
va chuyén vi cia 10 khi hoa. Két qua mé phong cho thiy,
thiét ké 16 va khung dé dam bao an toan sir dung khi tng suat
cuc dai 184,04 Mpa (nho hon gidi han cua vat liéu 250 Mps)
va gia tri chuyén vi cuc dai 0,81 mm la khong dang ké.

won Mises (N/mm*2 (MPa))
10408
. 165,63

14723

L 1288
L o4z
Lo

L 7282
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1840
000

— Vield sength: 250,00
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e ||
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Hinh 4. Kich thuéc téng thé va vi tri céc dwong ong
cap khi chinh va cap khi xung quanh

3. Két qua
3.1. Két qui mé phong

Hinh 5, 6, va 7 gi6i thiéu phan bd ndng d6 CO, Ha, CH,4
va nhiét d trén mat doi xtng 16 khi hoa trong truong hop
cap khong khi ¢ trung tdm budng chay (TT), xung quanh
budng chay (XQ) va phoi hop TT-XQ (50% luu luong
khong khi dugc cap ¢ trung tam va 50% luu lugng khong
khi dugc cung cap xung quanh buong chdy). Két qua nay
cho phép rit ra dugc nhiing nhan xét sau:

- Trong trudng hop cung cap khong khi tai tim budng
chay hay cung cap khong khi hon hop thi ving nhiét do cao
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nhét & khu vuc tdm buéng chay vai gia tri cyc dai 1780K
(TT) va 1730K (TT-XQ). Mat khac, khu vuc khoang chira
tro ¢6 nhiét do cao hon khu vuc chira liéu tiép xtc voi
budng chay. Trong trudng hop XQ, nhiét d chay cuc dai
chi dat 1260K & khu vuc dau ra ctia cac 16 phun khong khi.
Nhiét d6 khu vire chira tro, khu vure buéng chdy va khu vuc
chua lidu tlep xuc voi budng chay gan nhu dong deu

Gilra A4-F1
T310-1780

Gitra A4-F1
CO0-45,7

Giira A4-F1
H2 0-20,3

Gilra Ad-F1
CH4 0-35,7

Hinh 5. Truong hop cap khi trung tam

XQ A4-F1
CO 0-46

XQ A4-F1
H2 0-12,5

XQ A4-F1
CH4 0-35,3

XQ A4-F1
T310-1260

Hinh 6. Truong hop cdp khi xung quanh

[

A2C2F1
CH4 0-35,7

A2C2F1
H2 0-18,8

A2C2F1
T310-1730

A2C2F1
CO 0-44,7

Hinh 7. Trueong hop cdp khi phéi hop
- Trong truong hop cung cap khong khi XQ thi ndng do
CO cuc dai gan nhu phan b6 dong déu trong khu vuc tiét
dién hep nhat ctia budng chay va khoang chira tro. Trong khi
do, trong truong hop phun TT thi ndng d6 CO cao nhit tap
trung sat thanh budng chay, khu vyc giita budng chay nong
d6 CO thép con khu vyc khoang chira tro, ndng d6 CO dat &

mirc trung binh. Trong trudng hop cung cip khong khi phdi
hop TT-XQ, sy phan bd ndng d6 CO co thé duge xem nhur
phuong an trung gian giita hai trudng hop trén.

- Dbi véi Hy, trong trudng hop cung cap khong khi kiéu
TT thi khu vyc nong do H» cao tap trung chu yéu ving
khoang chira tro. Dm v6i truong hop cung cép khong khi
kiéu XQ thi ving ndng do cao cua Ha tap trung chu yéu ¢
tam budng chay, ving khoang chira tro nong do Hy rat théap.
Trong truong hop cung cip khong khi phdi hop TT-XQ thi
vung giau H2 tap trung ¢ gitta khoang chura tro.

- Trong ca 3 trudong hop, ving giau CHy tip trung gan
thanh budng chay. Nong d6 CH, cao & khoang chira tro
trong truong hgp phun XQ nhung rét thip trong truong hop
phun TT. Trong trudng hgp phun phéi hop thi trén cac truc
tia phun khong khi, nong do CH, rat thap

Hinh 8, 9 va 10 biéu dién bién thién ndng d6 khdi lugng
clia céc chit ¢ cira ra 10 khi héa theo luu lwong khong khi
tng véi cac phuong an cung cap khong khi khac nhau. Khi
phun xung quanh thi ndng d¢ khéi lugng cia CHs hau nhu
khong thay ddi trong khi phun tai trung tim budng chéy thi
ndng d6 khdi lugng CH, giam manh theo luu lugng khong
khi. Khac biét thtr hai 1a ndng d6 khdi lugng CO theo luu
luwong khong khi khi phun XQ gidm khi phun TT.

Effect-phun air-Nhiét tri Syngas/Phun XQ

50 0.15
40 0.12
g “8-CO “4—CH4 —a—H2
&30 009 g
= X
I <
© T
G20 0.06
O
x/v ) 4 \ g & —
10 0.03
0 0
2 4 6 8 10 12

mkk (g/s)

Hinh 8. Anh hueéng ciia luu lwong khong khi dén thanh phan
CO, CHava Hz khi cap khi xung quanh

Effect-phun air-Nhiét tri Syngas/Phun Center

50 18
40 1.6
E 30 14 o
5% =]
b S
5 N
- 20 12T
9 —-CO —-CH4 ——H2
10 1
0 0.8
2 4 6 8 10 12
mkk (g/s)

Hinh 9. Anh hudng ciia uu lwong khong khi dén thanh phan
CO, CHava Hz khi cap khi trung tam
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Effect-phun air-Nhiét tri Syngas/Phun XQ+Center

50 1.9

40 b hd 216
s
9\130 1.3 %\
< g
T ~
< 20 1 T
o)
© —0-CO ——CH4 —&—H?2

10 0.7

0 0.4

2 4 6 8 10 12

mkk (g/s)
Hinh 10. Anh hudng ciia heu lwong khong khi dén thanh phén
CO, CHava Hz khi cap khi phoi hop
Tir thanh phan khéi lugng ctia hdn hop khi c6 thé tinh
duogc nhiét tri cla syngas:
Qsyngas = 2ZQi.Xi (kJ/kg)
Trong d6, Qi 1a nhiét tri cua khi i (kJ/kg), Xi la thanh
phan khoi luong cia khi i trong syngas (kg/kg)

) Hinh 11 gidi thiéu anh huong cua cac phuong an cung
cap khong khi khac nhau dén bién thién nhiét tri syngas
theo luu luong khong khi. Do vi tri cung cap khong khi anh
huong dén qua trinh chdy dan dén su khéc biét thanh phéan
syngas nén nhit tri cua syngas thay doi rat rd rét theo
phuong an cap khong khi. Két qua mé phong trén day cho
thay, khi luu lugng khong khi bé thi sy khac biét veé nhiét
tri d61 voi cac phuong an cap khi khac nhau bé.

Effect-phun air-Nhiét tri Syngas/Q_syngas
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Hinh 11.'A’nh hieong ciia cdc phirong dn cung cdp khéng khi
den bien thién nhiét tri syngas theo luu lwong khong khi
Tuy nhién, khi luu lugng khong khi 16n thi mirc do

chénh 1éch vé nhiét tri syngas ddi véi cac phuong an cip
khi khac nhau tdng manh. Véi luu lu(mg khong khi 2g/s,
nhiét tri syngas tang 20% khi chuyén tir phuong an cap
khi TT sang phuong an cp khi XQ. Khi luu lugng khong
khi 12g/s thi nhiét tri syngas cua phuong an cap khi XQ
gap doi nhiét tri syngas nhén duoc tir phuong an cép khi
TT. Khi cp khi phdi hop, nhiét tri cua syngas chiu anh
huoéng bdi phuong an TT manh hon bdi phuong an XQ.
Nhiét tri syngas cho béi phwong an cap khi 50/50 TT-XQ
Xap xi gia tri trung binh ctia nhiét tri cho boi phuong an

TT va phuong an XQ véi luu lugng khong khi 2g/s.
Tuy nhién, véi luu luong khong khi 16g/s thi nhiét tri
syngas cho boi phuong an cép khi phdi hop dat
7500kJ/kg, nhé hon gia tri trung binh cua cac nhiét tri cho
boi phuong an TT va XQ.

Effect-phun air-Nhiét tri Syngas/mkk=4g/s

- - -XQ

XQ+Gira === Gilra

CH4

Effect-phun air-Nhiét tri Syngas/mkk=10g/s

=+ XQ =——XQ+Gilra
CcO

=== Gilra

N ;
\ y
. I
NN
N
CH4
Hé¢ sb
mkk(g/s) 4 10
CcO 0,44 0,476
H2 0,0148 0,017
CH4 0,14 0,136
Q 12.285,25 12.490,57

Hinh 12. So sanh thanh phan syngas va nhiét tri syngas theo
cdc phuwong an cap khong khi khac nhau trong truong hop luu
lieong khong khi 4g/s va 10g/s

Hinh 12 gidi thiéu so sanh tong hop thanh phan nhién
li¢u va nhiét tri biogas khi phun khong khi XQ, TT va XQ-
TT khi luu lugng khong khi 4g/s va 10g/s. Phun XQ cho
nong do H, thip nhat nhung nong do CO va CHy cao nhat
nén nhiét tri syngas tmg véi truong hop nay cao nhét.
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4. Két luan

Két qua nghién cru m6 phong trén day cho phép rut ra
duogc nhiing két luan sau day:

Truong hop cung cap khong khi XQ thi nong d6 CO
cuc dai gan nhu phan b dong déu, trong truong hop phun
TT thi néng d6 CO cao nhat tép trung sat thanh budng chay,
khu vye gitta bubng chdy nong d6 CO thap con khu vuc
khoang chura tro, nong d6 CO dat & muc trung binh.

Trong ca 3 truong hop, ving giau CHa tap trung gin
thanh budng chay. Trong truong hop phun ph01 hop thi trén
céc truc tia phun khong khi, nong do CH, rat thap.

Déi v6i Ha, trong truong hop cung cép khong khi kiéu
TT thi khu vyc nong d6 H» cao tap trung chu yeu ving
khoang chira tro. Truong hop cung cap khong khi kiéu XQ
thi viing ndng d6 cao cuia Hy tap trung chu yéu ¢ tdm budng
chay. Trong truong hop cung cip khong khi phbi hop TT-
XQ thi vung gidu H; tap trung & gitra khoang chira tro.

Vi tri cung cap khong khi anh huong dén qua trinh chay
din dén sy khac biét thanh phﬁn syngas nén nhiét tri cla
syngas thay doi rit 15 rét theo phuong an cip khong khi. Két
qua mé phong trén day cho thdy khi luu lwvong khong khi bé
thi sy khac biét vé nhiét trj dbi voi cac phuwong an cap khi
khac nhau bé va thay ddi rd rét khi tang luu lwong cap khi.

Loi cdm on: Cong trinh ndy cua nhdm nghién ctu Phung
Minh Tung duoc tai trg boi Tap doan Vingroup — Cong ty
CP va hd trg boi Chuong trinh hoc bong Thac si, Tién si
trong nuéc cua Quy PSi mai sang tao Vingroup (VINIF),
Vién nghién ctu dit liéu 16n, ma sé VINIF.2021.TS.083 va
duoc tai trg kinh phi bai Truong Pai hoc Su pham K§ thuat
- Pai hoc Pa Ning trong dé tai voi ma sé T2021-06-06.
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