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Tom tat: Bai bao thé hién nghién clru thay thé nhién liéu diesel ctia dong co' Isuzu 4JA1 kiéu tinh
tai s dung nhién liéu thuan biogas nham phuc vu phat dién quy mé trang trai. Phuwong
phap nghién ctu dwoc thwc hién théng qua cac budc trong quy trinh mé phéng sb (st
dung phan mém AVL BOOST), danh gia céng suét Ne, tiéu thu nhién liéu ge, ap suét,
nhiét do trong xilanh va ndng do khi thai CO, HC, NOx, Soot clia dong co sau chuyé&n doi.
Cac thong sb lam viéc, qua trinh chay, trao ddi khi va phat thai dwoc phan tich tai cac téc
d6 khac nhau, dic biét tai ché d6 1500 v/iph. Két qua cho thdy dong co st dung biogas c6
kha nang van hanh 6n dinh, phat thai NOx va mudi than gidm dang ké so v&i dong co
diesel st dung 100% diesel, tuy nhién cong suat va hiéu suét nhiét c6 xu huwéng gidm do
nhiét tri thAp (QLVH) cla nhién liéu biogas. Cac két qua cla nghién clu cla bai bao nay
lam tai liéu tham khao va dinh hwéng cho viéc thir nghiém thyc té cling nhw mé rong kha
nang ng dung hé théng may phat dién chay biogas trong linh vic chdn nudi quy mé vira
va lon.

T khéa: Biogas, chuyén déi dong co diesel, AVL BOOST, phat thai, phat dién trang trai.

Abstract: This paper presents a study on replacing diesel fuel in a stationary Isuzu 4JA1 engine with
pure biogas for farm-scale power generation. The research methodology is carried out
through numerical simulation using AVL BOOST software, evaluating engine performance
parameters such as effective power (Ne), specific fuel consumption (ge), in-cylinder
pressure and temperature, and exhaust emissions including CO, HC, NOx, and soot after
conversion. Operating parameters, combustion process, gas exchange, and emissions are
analyzed at different engine speeds, with particular emphasis on the 1500 rpm condition.
The results indicate that the biogas-fueled engine can operate stably, with significantly
reduced NOx and soot emissions compared to the conventional diesel engine operating
on 100% diesel. However, the engine power and thermal efficiency tend to decrease due
to the lower heating value (QLVH) of biogas. The findings of this study provide a useful
reference and orientation for experimental validation, as well as for expanding the
application of biogas-powered generator systems in medium- and large-scale livestock
farming.
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1. DAT VAN BE dong méi truong” da thuc day viéc tim kiém
Trong nhiéu nam trd lai ddy, yéu cau “phat  cic giai phap tdn dung nguon chat thai trong
trién nong nghiép bén vitng va giam thiéu tic  trong trot va chan nudi dé c6 thém nang luong

TAP CHi KHOA HOC & CONG NGHE . SO 53 - 2026 1



KHOA HOC & CONG NGHE

tai tao. Trong sb nay, biogas duoc xem 13 mot
dang nhién liéu (NL) khi c6 tiém ning 16n do
dugc hinh thanh tir chu trinh phan hiy céc
chat thai hitu co (nhu phén gia suc, gia cam)
va phu pham néng nghiép. Dé giam phat thai
khi nha kinh khi dung biogas gop phan tin
dung ngudn ning luong sin cob tai cac trang
trai chan nudi [1-4].

Biogas c6 thé dugc st dung 1a ngudn nhiét
(dun ndu, suéi 4m hodc phat dién), trong do,
tmg dung biogas 1am NL cho dong co ddt
trong (PCPT) dé phat dién tinh tai di va dang
dugc nghién ctu nhd kha ning cung cip
nguén dién tai chd cho cac trang trai va khu
vuc nong thon. Tuy nhién, so véi cac NL
truyén thong nhu diesel, biogas c6 nhiét tri
thap hon va chira ham luong CO: twong d6i
cao, nén lam thay d6i qua trinh chay (QTC),
ddc tinh lam viéc cling nhu céc chi ti€u phat
thai cia dong co [2, 3].

Cac dong co diesel truyén théng c6 wu diém
vé d6 bén, kha nang lam viéc rat 6n dinh va
hiéu suit nhiét cao, do do thuong duogc lya
chon 1am nén tang dé chuyén ddi sang su
dung NL khi trong cac hé théng phét dién tinh
tai. Tuy nhién, viéc thay thé NL diesel bang
biogas c6 thé 1am thay ddi twong ddi nhiéu sy
hinh thanh hdn hop, dién bién chay trong
xilanh ciing nhu cac théng s lam viéc cua
DBCDT. Vi vay, can cb céc nghién ctu MP va
danh gia chi tiét nham lam rd anh hudng cua
NL biogas dén cac dic tinh cong sudt Ne, suat
tiéu hao nhién liéu g va ndng do cac chit thai
cua dong co sau khi thay nhién liéu khac [3, 4].

Hién nay, cung v6i sy phat trién cua cac cong
cu mo phong (MP), phan mém MP dong co
nhu AVL BOOST cho phép xay dung mo hinh
(MH) dong co va phan tich qua trinh lam viéc
ctia dong co trong cac diéu kién lam viéc khac
nhau dugc st dung dang tin cdy [5]. Phuong
phap MP gitp danh gia cac thong sé ky thuat

va khi thai anh huong dén moi truong va gop
phan giam chi phi va thoi gian thuc hién cac
thi nghiém thyc té [1, 5, 6-9].

Xuat phat tir nhitng van dé trén, bai bao nay
tap trung nghién ctu chuyén d6i dong co
diesel Isuzu 4JA1l sang dong co tinh tai su
dung NL biogas [7]. MH dong co dugc xay
dung va MP trén phin mém AVL BOOST
nham phan tich cac dac diém lam viéc cua
dong co sau khi thay thé NL, bao gdm cong
suit, momen, suit tiéu hao NL, QTC va cac
chi tiéu phat thai [10-12]. Két qua cta bai bao
nay lam tai liéu tham khdo va dinh hudéng cho
viéc thir nghiém thyc t& va ting cuong kha
ning ung dung hé thong may phat dién chay
biogas trong linh vuc chin nu6i quy mo vira
va lon [13-16].

2. THIET LAP MO HINH VA PHUONG
PHAP NGHIEN cUU

2.1. M6 hinh déng co’ Isuzu 4JA1

Dong co Isuzu 4JAl la dong co diesel 4
xilanh trang bi hé thdng lam mat bang nude
cudng buc, duge lwa chon do tinh phd bién,
d6 bén cao va phu hop cho tmg dung tinh tai.
Céc thong s ctiia dong co (thong sd hinh hoc
va thong s lam viéc) duoc xay dung trong
phﬁn mém AVL BOOST dua trén dir liéu k¥
thuat va tai liéu nha san xuét. thé hién MH
dong co Isuzu 4JA1 str dung NL biogas. M{t
sb dit liéu két cdu cua dong co dugc cho trong
Béang 1 [5-9].

Bang 1. Thong s6 k¥ thuat déng co Isuzu 4JA1

Théng s Giatri | Ponvi
Puong kinh xilanh 93 mm
Hanh trinh piston 92 mm
S6 xilanh/Thé tich cong | 4/2499 -
tac 1 xilanh
Ty sb nén & 18,4 .
Cong suét 16n nhat 50/3600 | kW/v/ph
Momen 16n nhat Nm- v/ph | 152-2000
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Hinh 1. M6 hinh dong co Isuzu 4JA1 dung NL biogas

2.2. Phan mém mé phéng AVL BOOST

AVL BOOST la phan mém chuyén mo phong
DCDT duoc phat trién boi tap doan AVL List
GmbH, dugc dung nhiéu trong nghién ctru cac
qué trinh nhiét dong trong dong co nhiét.
Phan mém cho phép xiy dung mé hinh mo
phong ciia toan bd hé théng dong co dot
trong, bao gdbm hé thong nap - x4, budng chay,
hé thdng phan phdi khi, hé théng cung cip NL
va cdc qua trinh trao doi nhiét trong dong co.
Thong qua viéc giai cac phuong trinh bao
toan khdi luong, dong luong va ning luong
ctia dong khi trong hé thong, AVL BOOST co
kha ning dy doan cac thong s lam viéc quan
trong ctia dong co nhu coéng sudt, momen,
sut tiéu hao NL va cac phat thai [5].

Trong moi truong AVL BOOST, cac thanh
phan cua dong co dugc MP théng qua cic
phén tr m6 hinh héa nhu Pipe, Plenum,
Cylinder, Valve va Junction, cho phép mo ta
qué trinh trao doi khi va sy lan truyén song ap
suét trong hé thong nap - x4 cta dong co. Mot
mang md hinh dugc xay dung bang cach lién
két cac phan tu lai v6i nhau, cho phép mo
phdong qua trinh lam viéc cua dong co trong
nhiéu ché d6 van hanh khac nhau [6].

Trong dong co dbt trong dung NL khi, QTC
trong xilanh c¢6 thé dugc mé ta théng qua

nhiéu MH chay khac nhau. Trong bai bao nay,
MH chay Fractal dugc st dung dé MP qua
trinh lan truyén ngon lira cia hdn hop biogas -
khong khi trong xilanh. MH nay cho phép mo
ta sy phat trién ctia mat ngon lira réi va qua
trinh giai phong nhi¢t theo thoi gian, tor do
lam 13 dién bién chay trong dong co ddt trong
st dung NL khi [3, 6].

Bén canh d6, phan mém AVL BOOST con
tich hop cdc MH tinh toan phat thai nhu NOy,
CO, HC va mugi than, cho phép danh gia dinh
lugng cac chi tiéu moi trudng cua dong co dt
trong voi cac ché do 1am viéc khac nhau. Nho
kha nang MP nhanh, on dinh va do tin cay
cao, pham mém MP AVL BOOST dugc xem
la cong cu hiru hi€u trong cac nghién ctru voéi
muc dich chuyén d6i NL dang st dung cia
dong co dot trong, dic biét trong cac trudng
hop can danh gia nhiéu kich ban van hanh
khac nhau trude khi tién hanh thuc nghiém
[1,2,9].

2.3. Quy trinh mé phéng

Quy trinh xay dung MH va MP trong nghién
cuu nay duogc tién hanh theo mét sb bude
chinh. Trude hét, cac thong sd ki thuat co ban
cia dong co d6t trong dung NL diesel Isuzu
4JA1 nhu kich thudc hinh hoc, ty s6 nén,
thong sé phdi khi va cac dic tinh van hanh
cua dong co dugc thu thap tur tai li€u chinh
thdng ciia Isuzu va cc cong trinh nghién ctru
da co6 trude day [5, 9]. Trén co s& cac dir ligu
nay, MH hinh hoc va MH dong hoc cua dong
co dugc thiét 1ap trong moi truong phan mém
AVL BOOST.

Sau khi xay dung MH co ban cua dong co,
cac MH vat ly can thiét duoc lua chon va thiét
1ap, bao gdm MH trao d6i khi trong hé thdng
nap - xa, MH chay Fractal cho QTC trong xi
lanh va cac MH phat thai dé danh gia cac
ndng do khi thai cia dong co. Cac thong sd
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lam viéc theo thuc té cua dong co dugc hiéu
chinh nhim dam bao MH lam viéc theo dung
tinh nang 1am viéc cua dong co gdc khi dung
thuan NL diesel.

Tiép theo, cdu hinh dong co duogc diéu chinh
dé MP truong hop sir dung NL biogas. Trong
budc nay, cac théng sb lién quan dén thanh
phan NL, lvu luong cdp NL va diéu kién hoa
tron gitra NL va khong khi duoc thiét 1ap phu
hop véi dic tinh cta biogas trong diéu kién
thuc té tai cac trang trai chan nuoi.

Cudi cung, cac thong sé dau ra cua dong co
(chang han: cong suit, moémen, suit tiéu hao
NL, ap sut va nhiét do trong xilanh va céc
chi tiéu phat thai...) dugc xuét ra theo cac kich
ban MP da théng nhat, sau d6 dwgc xur ly
nham phan tich nhitng anh huéng khi dung
biogas dén dic tinh lam viéc cua dong co so
v6i dong co thuan tuy diesel.

2.4. Thiét 1ap ché dé mé phéng

Cac kich ban MP dugc xay dung theo cac ché
do6 tai dac trung cuia dong co phat dién tinh tai.
bong co Isuzu 4JA1 dugc MP tai tbc do
khong d6i 1500 v/ph (twong tmg tan sd phat
dién 50 Hz), v6i cac muce tai khac nhau dugc
biéu dién thong qua mémen va luu lwong NL
cép vao dong co. Cu thé, cac ché do tai duoc
thiét lap theo cac murc: tai thap (=25%), tai
trung binh (=50%), tai cao (=75%) va tai dinh
mirc (=100%). Tai mdi ché d6 tai, MP duoc
thuc hién trong diéu kién thanh phz‘?ln NL
biogas khong ddi (ty 16 CH4/CO: dic trung
cho biogas trang trai), hé s6 du lugng khong
khi (V) duoc diéu chinh phi hop dé dam bao
QTC 6n dinh. Céc thong sé dau ra duoc ghi
nhan bao g@)m: Cong suét N., momen M., suét
tiéu hao NL g, h¢ ) nap 1y, ap suét - nhiét do
budng ddt, ddc tinh chay va cac chi tiéu khi
thai (NOx, CO, HC, mudi than). Cubi cung, sir
dung két qua dé phan tich anh huéng cta ché

do tai dén dac tinh lam viéc cua dong co va so
sanh gitra cau hinh dong co diesel nguyén ban
thuan diesel va cau hinh sir dung NL biogas.

3. KET QUA VA THAO LUAN

3.1. M6 phéng mémen, céng suét, phat
thai & 100% tai

3.1.1. Mémen va céng suat

Cong suat Ne, momen M. cta dong co giam
khi NL biogas dugc str dung so voi khi st
dung NL thuan diesel trong pham vi tde do tir
1000 v/ph dén 3600 v/ph (Hinh 2 va 3). Muc
suy giam cong suit Ne, momen M. dao dong
trong khoang tir 25% dén 40% tly theo timg
téc do ctia dong co. Sy suy giam cong suat Ne
va hiéu suit nhiét nv cua dong co khi str dung
biogas chii yéu lién quan dén nhiét trj thap va
téc do chay cham cua NL khi. Ngoai ra, viéc
cdp NL biogas vao duong nap ¢ dang khi
cling lam giam lugng khong khi nap vao xi
lanh, tir d6 1am giam khdi lugng hdn hop chay
trong budng d6t. Hon nita, do biogas duoc
cung cép vao hé théng nap ¢ trang thai khi,
chiém mot phan thé tich cua dong khi nap.
Diéu nay lam giam lugng khong khi thuc té di
vao xilanh, dan dén giam hé sb nap ny cia
dong co. Khi khdi lwong hdn hop chay trong
budng d6t giam, ning luong giai phong trong
QTC ciing giam theo, day la nguyén nhan
chinh 1am gidam céng suit va mémen ctia dong
co Isuzu 4JA1 [17, 18].

3.1.2. Suat tiéu hao nhién liéu

C6 thé nhan thay sy thay doi cta g. khi sir dung
hai loai NL khac nhau (Hinh 4). Do biogas va
diesel c6 ban chat NL khac nhau, g. cia dong
co st dung biogas duoc quy doi twong duong
sang NL diesel dua trén gia tri nhiét tri thép cua
hai loai NL theo cong thtc (1).
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Mpiogas-'LHY Biogas

ge — LHV (1)

Ne

Trong d6 mpiogas 1a lugng NL biogas ti€u thu
(kg/h); Ne 1a cong suat c6 ich (kW);
LHVBiogas 13 nhiét tri thip cua NL biogas;
LHVp 14 nhiét tri thip ciia NL diesel.
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Qua két qua MP, c6 thé nhan thay cho thay
khi st dung biogas, suét tiéu hao NL g. cta
dong co c6 xu hudng gidm so vai truong hop
sir dung diesel thuan tuy. Gia tri giam trung
binh dat khoang 12%. Nhu vay, du cong suét
bi anh huéng khi chuyén sang biogas, QTC
van cho thdy kha ning tan dung ning luong &
mot s6 ché do van hanh ciia dong co nghién
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Hinh 4. Tiéu thu NL ge cia dong co’ & 100% tai
3.1.3. Phat thai déng co
* Luong phat thai soot va HC:

Hinh 5 thé hién sy thay doi cua lugng phat
thai soot va hydrocarbon chwa chay (HC). Két
qua nghién ciru chi ra rang khi dong co su
dung biogas thi hau nhu khong con phat sinh
phat thai soot, trong khi d6 lai xuét hién mot
lwong phat thai HC nhét dinh.

Soot thuong dugc hinh thanh trong diéu kién
hoa khi cua NL va khong khi & muc giau
(A<I) va nhi¢t d¢ chay t° cao. Trong dong co
diesel, cac hop chat hydrocarbon mach dai
trong NL dé bi phan hity va hinh thanh cac
tién chat nhu axetylen, tir 46 din dén qua trinh
hinh thanh mudi than. Tuy nhién, khi sir dung
biogas - mot loai NL khi chu yéu chua
methane - qué trinh hinh thanh cac tién chat
tao soot gan nhu khong xay ra, do dé luong
phat thai mudi than gidam manh.

Nguoc lai, phat thai HC xuét hién chu yéu do
QTC khong hoan toan cua hoa khi. Hién
tuong nay c6 thé xay ra khi hoa khi dwgc phan
bb khong ddng déu trong budng chay hoic
trong giai doan trung di€p cua cac xupap nap -
x4. Mic du xuat hién phat thai HC, nhung gia
tri trung binh cua HC chi twong duong khoang
13% lugng soot phat sinh trong truong hop
dong co st dung diesel, cho théy loi ich ro rét
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vé mit giam ndng d6 mudi than khi st dung
biogas lam NL.
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Hinh 5. Lwong phat thai soot va HC & 100% tai
Phat thai CO:

Theo két qua md phong duoc trinh bay trong
Hinh 6, dong co khi van hanh bfmg biogas tao
ra luong phat thai CO cao hon so voi khi st
dung diesel. Gia tri CO tang trung binh
khoang 180%, tuong ung khoing 170 ppm.
Hién tuong nay c6 thé lién quan dén dic diém
cia hoa khi khi str dung biogas, trong d6 dé
hinh thanh cac ving hon hop nghéo trong
budng chay. QTC vi vay dién ra khong hoan
toan, lam tang luong hydrocarbon chua chay
va dan dén sy gia ting phat thai CO.
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= Nong do khi thai NOx:
Nong d6 khi thai NOx cua dong co c6 xu

hudéng gidm manh khi nhién li¢u biogas dugc
stt dung thay cho diesel, nhur thé hién trong
Hinh 7. Két qua mé phong cho thiy ndng do
NOx trung binh giam khoang 2600 ppm,
tuong ng gan 90% so v&i truong hop st
dung nhién liéu diesel. Nguyén nhan co thé
hiéu chu yéu lién quan dén nhiét do chay cuc
dai trong xilanh gidm khi dong co hoat dong
v6i biogas. Nhiét do chay thip hon lam cho
qué trinh hinh thanh NOy tr¢ nén kém thuan
loi. Két qua MP vé ap suét va nhiét do cua
QTC ciing cho thay xu hudng twong tu.
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Hinh 7. Lwong phat thai NOx & 100% tai
= Ap suit trong xilanh:

100

== P biogas
—— Pdiesel

Ap suét (bar)
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Vong quay truc khuyu (dé)

Hinh 8. Ap suét trong xilanh & 100% tai
Khi dong co van hanh bang biogas, 4p suét
trong xilanh thap hon khi so sanh voi viée sir
dung nhién li¢u thuan diesel, diéu nay dugc
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thé hién trong Hinh 8. Ap suét cuc dai khi st
dung diesel 1a 90 bar ¢ goc quay truc khuyu
366°, véi biogas la 30 bar vdi goc quay truc
khuyu 380°.

= Nhiét d§ chay trong xilanh:

Su thay ddi nhiét do trong xilanh ciia dong co
khi sir dung hai loai NL la diesel va biogas.
Két qua cho thiy khi dong co hoat dong véi
biogas, nhiét do cuc dai ctia mdi chat cong tac
thap hon so v6i truong hop sir dung diesel. Cu
thé, ddi véi NL diesel, nhiét do cyc dai dat
khoang 2235 K tai goc quay truc khuyu
khoang 375°. Trong khi d6, khi st dung
biogas, gia tri nhi¢t d cuc dai chi dat khoang
1950 K va xuat hién muoén hon, vao khoang
goc quay truc khuyu 390°. Bén canh sy giam
cua nhi¢t do va ap suét cuc dai, duong cong
biéu dién QTC khi sir dung biogas ciing dich
chuyén vé phia goc quay truc khuyu 16n hon,
cho thdy QTC dién ra muodn hon khi so sanh
v6i khi dong co s dung nhién liéu thuan
diesel.
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Goc quay truc khuyu (dd)

Hinh 9. Nhiét do chay trong xilanh & 100% tai

3.2. Mé phéng suét tiéu hao nhién liéu g. &
téc do 1500 v/ph tai cac ché do6 tai khac
nhau

Tai téc do 1500 v/ph, su thay ddi cua suit tiéu
hao nhién li€u ge theo tdi trong cua dong co

khi st dung diesel va biogas dugc trinh bay
trong Hinh 10.

Trong qud trinh lam viéc, luu lugng biogas
tiéu thu cia dong co thay ddi trong khoang
5,0 dén 9,7 m%¥h tuong tng véi dai cong suit
tir 5 dén 16 kW. Sau khi quy ddi suét tiéu hao
NL biogas sang twong duwong NL diesel theo
nhiét tri thép cta hai loai NL, két qua cho théy
suit tiéu hao NL cua dong co biogas giam
trung binh khoang 11,2% so véi dong co
diesel.
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Hinh 10. Dién bién suét tiéu hao NL
tai téc d6 1500 v/ph

3.3. Phat thai Soot va HC tai toc do6 1500
v/ph tai cac ché do tai khac nhau

Hinh 11 thé hién dién bién cua phat thai soot
va HC cuia 2 loai dong co tai te d6 1500 v/ph
Vi cac tai trong khac nhau. C6 thé thiy dong
co diesel thi khi tang tai trong thi phat thai
soot ting, diéu nay 13 do luong NL diesel
cung cdp cho mot chu trinh ting. Tuy nhién
dbi voi dong co biogas, phat thai soot khong
con vi khong con NL diesel tham gia QTC.
Déi v6i dong co biogas, phat thai HC khong
vuot qua 0,2 g/kWh véi moi tai trong. Luong
phat thai HC cua dong co biogas tao ra trung
binh chi béng 7,61% lugng soot tao ra trén
dong co diesel.
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Hinh 11. Phat thai Soot va HC tai téc do 1500 v/ph

3.4. Phat thai NOy tai téc do 1500 v/ph tai
cac ché do tai khac nhau

Hinh 12 thé hién dién bién phét thai NOx cua
2 loai dong co tai tbe d6 1500 v/p véi cac tai
trong khic nhau. Co thé thdy khi ting tai thi
phat thai NOx ctia dong co diesel tang manh
do nhiét d6 va ap suit chdy ting cao. Tuy
nhién dbi véi dong co biogas thi phat thai
NOx 12 rat thip. Luong phat thai nay 16n nhat
chi dat 3 g/kWh tai 16 kW thip hon 91% so
v6i dong co diesel & cling cong suat Ne. Phat
thai NOx giam trung binh 1&n t61 95,61% trén
toan bo dai cong suét.

30

—a— NOx diesel
- NOx biogas
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Hinh 12. Phat thai NOx tai téc do 1500 viph
Phat thai NOx giam khi s dung biogas chu
yéu do nhiét d6 chay trong xilanh thap hon so
voi diesel, bét nguén tir nhiét tri thép va ham

lugng CO:2 cao trong nhién li¢u. CO2 dong vai
tro nhu khi tro gay hi¢u Gng pha loang, lam
giam néng do oxy va hép thu nhiét, ttir 36 ha
nhiét d6 dinh cta qua trinh chay. Pong thoi,
ap suat cuc dai trong xi lanh giam va hdn hop
chdy c6 xu hudng nghéo (A > 1) cling lam
giam thoi gian va diéu kién hinh thanh NO
theo co ché nhiét, dan dén néng d6 NOx giam
10 rét.

3.5. Phat thai CO tai téc dé 1500 v/ph tai
cac che do tai khac nhau
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Hinh 13. Phat thai CO tai tbc do 1500 viph

Hinh 13 thé hién dién bién phat thai CO ciia 2
loai dong co tai tbc do 1500 v/ph vo1 céc tai
trong khac nhau. C6 thé thay phat thai CO cua
dong co diesel rat 16n ¢ cac tai trong 5 kW va
22 kW. Piéu nay 1a do tai tai trong thap nhiét
d6 chay thip nén méi truong khong thuan loi
dé oxy héa CO thanh COy, con tai tai trong
16n thi mic du nhiét do cao nhung lai thiéu
oxy dé oxy hoa CO thanh CO,. Péi véi dong
co biogas phat thai CO 16n hon so véi dong
co diesel trung binh l1a 14,08%. Ngoai ra, sy
chay khong hoan toan cua NL biogas tao ra
ndéng d6 CO cao hon dong co diesel thudn tay.

4. KET LUAN
Két qua MP thu duoc dbi véi dong co Isuzu

4JA1, c6 thé dua ra bén két luan quan trong
sau:
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= Mo hinh mé phong dong co ddt trong sir
dung 100% biogas da dugc thuc hién thanh
cong va cho két qua tinh toan 6n dinh trong

thién ro rét vé mat moi truong khi st dung
biogas.

= Viéc két hop cac giai phap nhu t6i wu goc

cac ché d6 1am viéc khao sat.

= Khi chuyén ddi tir NL diesel sang biogas,
cong suit Ne va hiéu suét nhiét ny ctia dong co
giam, chu yéu do nhiét tri thép va dac tinh
chay ctia NL khi.

= Phat thai NOx va mudi than giam dang ké
so v6i dong co diesel, cho thiy tiém ning cai

(1]

(2]

(3]

(4]
(5]
(6]

(7]

(8]

(9]

danh ltra, ting thém luong biogas, t6i wu qua
trinh nap nham dam bao cong suat va han ché
tang phat thai CO.

= Két qua cia nghién ctru ndy gop phan dinh
huéng dbi véi cac nghién ciru thue nghiém va
thay thé nhién liéu diesel thanh chay biogas
trén dong co trong hé thong phat dién trang
trai.

TAI LIEU THAM KHAO

H.T. Céng, “A study on Performance, combustion and emission characteristics of simulated biogas
engine,” Tap chi Khoa hoc va Céng nghé, Trwéng Dai hoc Cong nghiép Ha Noi, tap 60, sé 3, trang 25-
30, 2016.

T.C. Minh, “Nghién ctru MP tinh ndng kinh té, ky thuét va phéat thai cua dong co st dung NL biogas
chuyén déi tir dong co diesel,” Tap chi Khoa hoc va Céng nghé, Trwdng Dai hoc Céng nghiép Ha Nai,
tap 57, s6 5, trang 75-79, 2021.

N.K. Tung et al., “Nghién ctru cai tao may phat dién st dung NL khi biogas tir chan nudi,” Tap chi Khoa
hoc va Céng nghé, Trwdng Dai hoc Cong nghiép Ha Nai, s6 51, trang 62—66, 2019.

N. Neters, Turbulent Combustion. Cambridge, U.K.: Cambridge University Press, 2000.
AVL List GmbH, AVL BOOST Combustion Model. Graz, Austria: AVL List GmbH, 2011.

V. Makareviciene et al., “Performance and emission characteristics of biogas used in diesel engine
operation,” Energy, vol. 23, pp. 12-15, 2013.

Isuzu Motors Ltd., Technical Documentation of Isuzu 4JA1 Diesel Engine. Tokyo, Japan: Isuzu Motors
Ltd, 1999.

S. Siripornakarachai, “Conversion of large diesel engine to run on biogas for high efficiency electrical
power generation,” in Proc. Int. Conf. on Energy Systems, 2013.

K. Takeuchi et al., “The New Isuzu 2.5 and 2.8 Liter 4-Cylinder Direct Injection Diesel Engine,” SAE
Technical Paper 851554, 1985.

[10] S. Siripornakarachai and T. Sucharitkul, “Modification and tuning of diesel bus engine for biogas
electricity generation,” in Proc. Int. Conf. on Renewable Energy Systems, 2007.

[11] A. Monyem and J.H. Van Gerpen, “The effect of biodiesel oxidation on engine Performance and
emissions,” Biomass and Bioenergy, vol. 20, no. 4, pp. 317-325, 2001.

[12] M. Lapuerta, O. Armas, and J. Rodriguez-Fernandez, “Effect of biodiesel fuels on diesel engine
emissions,” Progress in Energy and Combustion Science, vol. 34, no. 2, pp. 198-223, 2008.

[13] S. Bari, T.H. Lim, and C.W. Yu, “Effects of preheating of crude palm oil on injection system,
Performance and emission of a diesel engine,” Renewable Energy, vol. 27, no. 3, pp. 339-351, 2002.

[14] H. Raheman and A. Ghadge, “Performance of compression ignition engine with mahua (Madhuca

indica) biodiesel,” Fuel, vol. 87, no. 12, pp. 2568-2573, 2008.

TAP CHi KHOA HOC & CONG NGHE . SO 53 - 2026 9



KHOA HOC & CONG NGHE

(15]

(16]

(17]

(18]

M.G. Leykun and M. W. Mekonen, “Investigation of the performance and emission characteristics of
diesel engine fueled with biogas—diesel dual fuel,” Fuels, vol. 3, no. 1, pp. 15-30, 2022.

Q.K. Nguyen, T.C. Huynh, and T.T. Nguyen, “A simulation study on performance characteristics of
simulated biogas engine with high compression ratio,” Journal of Technical Education Science, vol. 13,
no. 3, pp. 1-8, 2018.

C. Jung, J. Park, and S. Song, “Performance and NOx emissions of a biogas-fueled turbocharged
internal combustion engine,” Energy, vol. 86, pp. 186-195, 2015.

B. Rama Krishna, M.V.S. Murali Krishna, and P. Usha Sri, “Experimental investigations on exhaust
emissions of diesel engine fueled with biogas,” International Journal of Mechanical Engineering and
Technology, vol. 12, no. 7, pp. 1-9, 2021.

Théng tin lién hé: ~ Nguyén Twong Vi

bién thoai: 098.919.9280 - Email: ntvi@uneti.edu.vn
Khoa Co khi, Trudng Pai hoc Kinh té - K§ thuat Céng nghiép.

10

TAP CHi KHOA HOC & CONG NGHE . SO 53 - 2026


mailto:ntvi@uneti.edu.vn

