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Tom tat - Bai bao trinh bay céch tiép can méi trong xay dung gian
dd dong co (Englne Map) dwa trén mo phéng dd chan khéng trén
dwong nap. Két qua cho thay, do chan khéng cuc dai dat dwoc &
khu vuc gan hong venturi va tdng manh theo téc d6 déng co.
Khi déng nhé bwém ga, sw phan bd ap suét chan khéng trén
dwong nap khong thay ddi nhiéu so vé&i khi buém ga mé hoan toan
nhwng gla tri tuyét déi ap suét chan khéng giam. Hé sb twong
dwong clGa hén hop giam dang ké& khi tang toc dé dong co
hodc/ va khi mé& rong bwém ga, nén gidi phap cip ga bang mot
van chan khong phd bién hién nay khéng phi hop véi dong co
chay béng biogas ngheo. Trong cong trinh nay nhém tac gla
dé xuét hé théng cap nhién liéu hybrid biogas-xang. O bét ky ché
dd cong tac nao cla dong co, hé sb twong dwong cta hén hop
biogas-khéng khi déu giadm khi dé chan khong trung binh tai hong
venturi tang. DO la chinh thdng sb dwoc str dung dé didu khién viec
cung cép xang bd sung.

T khéa - Nhién ligu tai tao; Biogas; Bong co biogas; Engine Map;
Hé so twong dwong

1. Giéi thiéu

Biogas 1a ngudn niang luong tai sinh c6 ngudn gde tir
nang lugng mat trdi nén viée st dung chiing lam nhién li¢u
cho dong co d6t trong khong 1am gia tang chét khi gay hiéu
mg nha kinh trong bau khi quyén. Chat thai tir san xuét
néng nghiép & cac nudc dang phat trién 1a ngudn nguyén
lidu doi dao dé san xuét biogas. Viéc st dung nhién liéu
nay lam chét d6t dé dun niu tir 1au da dugc phd bién ¢ néng
thén. Tuy nhién, néu chi gi6i han & myc dich st dung nay
thi qui mo tiéu thy khong 16n, hiéu qua tiét kiém nhién liéu
hoa thach va bao vé moi truong khong cao nhu mong
mudn. Stir dung biogas dé lam nhién liéu cho dong co tinh
tai, dong co ctia phuong tién van chuyén co gidi sé mo rong
qui md tmg dung biogas trong thuc tién Do 1a mot trong
nhiing giai phap thiét thuc gop phan tiét kiém nhién liéu
hoéa thach va han ché sy gia ting nhiét 6 khi quyén [1].

O moét s nudce phat trién, biogas da hoa chung vao khi
thién nhién dé cung cip vao mang lu6i khi dbt cua thanh phd
hay lam nhién liéu cho 6 t6, tau hoa. Nhidu cong trinh nghién
ctru ing dung biogas trén 0 t6, tau hdéa da dugc thuc hién
[2-4]. Tuy nhién, dé biogas thuc sy trg thanh ngudn nhién liéu
thay thé thi can nhiéu nghién ctru co ban ciing nhu phat trién
ky thudt tin cdy tmg dung nhién li€u nay trén dong co ot
trong. O cac nude dang phat trién, viée tng dung biogas dé
chay may phat dién, kéo may cong tac phuc vy san Xuét va
doi song ¢ nong thén 1a giai phap phu hop [1], [5], [6]. Viéc
cung cap biogas cho cac dong co tinh tai ngay tir nguon san
xuét giup tranh dugc cac khé khin phai luu trir, van chuyén
nhién liéu khi. Tuy nhién, nhimg nghién ctru da cong b gan
day cho thy tinh kha thi ciia viéc md rong ap dung biogas
trén cac phuong tién co gidi, dac biét 1a xe gan may ¢ nhing
qudc gia c6 mat do xe gan may cao nhu & Viét Nam [7].

Mot trong nhing tinh chit co ban ciia nhién lidu anh
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huéng dén tinh nang cong tac ciia dong co 13 giéi han chay
va tdc d6 chay co ban [8]. Biogas chira 50-70% methane va
30-50% carbonic va mét it tap chat khac [9-10]. B ¢6 nhiéu
nghién ctru vé anh hudng cua cac tap chat dén qué trinh chay
ctia nhién liéu. Két qua cua cac nghién ctru nay cho thay, tap
chit anh huong manh dén chét luong qua trinh chay [11-13].
CO; trong biogas thu hep gidi han chay va lam giam tdc do
lan tran man Itra [11-13]. Nghién ctru gan ddy cho thiy, hdn
hop biogas-khong khi chi c6 thé bén Iira khi ham luong CO;
trong biogas nho hon 62,5 % theo thé tich [14].

Viéc tng dung rong radi biogas trén phuong tién giao
thong co gioi phu thude vao mang ludi cung cip nhién liéu.
Trong khi mang lugi nay chua phat trién thi viéc sir dung
phéi hop biogas va cac loai nhién liéu khac 14 giai phap hitu
hi€u boi hai 1y do. Thur nhét, cac loai nhién liéu khac khong
c6 tap chét s& cai thién tdc do chay cua biogas, nang cao
hiéu qua qua trinh chay. Thir hai, sy phdi hop sir dung
nhién lidu s& khéc phuc dugc kho khan khi nguén cung céap
biogas chwa duogc phat trién rong rai.

Déi voi dong co danh Iira cudng birc truyén thong ding
bo ché hoa khi thi cach hitu hiu dé tmg dung biogas trén
dong co dbt trong 1a cung cap nhién liéu qua bo tao hdn hop.
Mot trong nhitng nhiém vu quan trong trong thiét ké, ché tao
b tao hdn hop 1a xay dung duong dic tinh cung cip nhién
liéu [15]. Do sy da dang vé chung loai va kich ¢& cong suit
dong co st dung & ndng thon, viéc nghién ctru thuc nghiém
duong dic tinh cung cap nhién lidu rat kho khan va tén keém.
Do d6, viéc nghién ctru xay dung duong dac tinh cung cp
nhién liéu bang phuong phap mo phong t6 ra c6 nhiéu wu
diém [16-18]. Bé diéu chinh thanh phan hdn hop phu hop
voi cac ché do cong tac dong co, mot sb giai phap ky thuat
da dugc d& xuét trong cac cong trinh [19-20].

Dé chuyén dbi dong co danh ltra cudng birc phun xang
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dién tir sang chay bang biogas thi viéc dau tién 1a phai xay
dung engine map. Theo cach lam truyén thng thi viéc nay
duogc thuc hién bang thuc nghiém. Piéu nay doi hoi nhiéu
thoi gian va déu tu. Mt khac thuc nghiém ciing khong thé
tién hanh ¢ tat ca cac diéu kién cong tac ciia dong co. Véi
viéc phat trién cong nghé thong tin ngay nay, nhiéu nghién
clru vé dong co ddt trong co thé thyc hién bang con duong
mo phong. Nhiéu phan mém chuyén dung da dugc thiét lap
dé hd tro cho viée nghién ctru mod phong qua trinh cong tac
ciia dong co nhu phan mém KIVA, FIRE, ANSYS
FLUENT... M¢i day phuong phap Artificial neural
network (ANN) da dugc st dung mét cach hiéu qua dé mo
phéng hiéu sudt nhiét, suat tiéu hao nhién liéu, hé sb nap
cuia dong co sir dung biogas ¢6 thanh phan CH4 khac nhau
va chay & cac ché do tai khac nhau [21].

Dong co sir dung nhién liéu hybrid biogas-xdng hoat
ddng theo nguyén tic wu tién cung cép biogas trudc. Khi
ning luong do biogas cung cip khong dam bao yéu cau thi
cung cap bd sung xing. Nhu viy, luong xang phun vao
dong co dugc diéu chinh mdt cach linh hoat theo ché do
cong tac cua dong co, cu thé 1a theo tdc do dong co va theo
d6 mé buom ga (tai).

Trong cdng trinh nay, nhom tac gia nghién ctu cung
cAp nhién liéu hybrid biogas-xing cho dong co DA465QE
lap trén xe tai nhe Towner Truong Hai.

2. M phéng qua trinh cung cip nhién li¢u biogas-xiing
Puong nap dong co duoc bd sung thém hong venturi
phia trudc budm ga dé cung cap biogas theo nguyén 1y hut
chén khong cia bd phu kién truyén théng [22]. Mt cét doc
dudng nap trinh bay trén Hinh 1a. Lap dat hé thong cung cp
biogas cho dong co thuc t& duoc gidi thidu trén Hinh 1b.

Voi phun Voi phun xéng

Voi phun  Khong tai '\
Biogas 2

Voi phun
Biogas 1

H‘Inh’l. So do mat cdt doc dong co sau khi cdi tao (a) va
lap dat hé thong cung cap biogas lén dong co (b)

Hé phuong trinh dbi luu-khuéch tan dwgc khép kin
bé“mg mé hinh rdi k-¢. Trao dbi chét duoc thé hién qua mo
hinh Species Transport. Tia phun xing dugc biéu dién ra
mo hinh Eddy Breakup. Cac thong s6 dau vao 14 luu lugng
xing CgH1g 10ng, nhiét d6 nhién liéu, kich thudc 16 phun va
qui luat phan bd hat nhién liéu 1ong. Chat bdc hoi 1a CgHig
dang khi dong nhat.

Viée dong, mé van cung cp nhién liéu va xi pap nap
dugce mo phong bang cach gan tinh chat cho mat van 1a wall
(dong) va interior (md). Qui luat dong, mo van dugc cai
dat trong Events.

Hon hop khao sat gom cac chat khi CHg, CgHig, CO,
H,0, Oz va N.. Diéu kién bién gdm ap suét khong khi dau
vao dudng nap, ap suat va thanh phan nhién lidu dau vao
voi phun. Géc md voi phun biogas va voi phun xang dugc
cai dat trong Event va trong Menu Injection.

3. Két qua va binh lun
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Hinh 2. Bién thién dwong dong mirc dp sudt, nong dé CHa va

CsHas trong qua trinh nap (n=3000 vong/phut, biogas M8C2,
gdc phun xang 30-60 °TK, goc phun biogas 60-110 °TK)
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Hinh 2a gidi thiu cic dudong dong mirc ap suét finh trén
duong nap. Chung ta thy, trong sudt ky nap, do chan khong
trén dudng nap 16n nhét xuat hién ngay tai hong venturi va lan
vé phia ha luu. Mit ct s6 3 1a viing c6 ¢6 d6 chan khong 16n
nhat. V& cudi qua trinh nap, khi x0i pap nap bét dau déng lai thi
&p suat ving gan x{ pap ting. Pay 1a do quan tinh ctia dong khi.

Hinh 2b biéu dién dudng ddng murc ndng d6 nhién liéu
CH, va CgH1s. Biogas dugc phun bang hai voi phun ddi
xtng b tri ngay tai hong venturi. Thoi diém mé voi phun
12 60°TK va dong voi phun tai 110°TK. Voi phun xdng md
tai 30°TK va dong tao 60°TK. Sau khi nhién li¢u thoa ra
khoi cac voi phun chung bi dong khi kéo theo vao xi lanh.
Do tia phun xang la tia 2 pha nén sau khi phun, cac hat
nhién liéu bdc hoi méi hoa trén véi khong khi. Do thoi gian
phun ngédn va voi phun dugc bd tri gan xa pap nap nén
nhién liéu xang nhanh chong dugc hit vao xi lanh. Trong
khi d6 CH, trong biogas c6 sy cham tré nhat dinh. Cudi qua
trinh nap, sau khi x0 pap nap da déng, trén duong nap van
con mot ti 1¢ dang ké CHy chua kip hut hét vao xi lanh.
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Hinh 3. Bién thién ap sudt trén cc mat cdt ngang dwong nap
khi dong co chay o toc do 2000 vong/phut (a) va 5000 vong/phut
(b) (BG=0, khong phun nhién li¢u)

Hinh 3a va Hinh 3b cho thdy, d6 chan khong tai tiét
dién S3 16n nhat trong sd cac mit cit ngang khao sat. Khi
toc do tang thi do chan khong ting theo, dong thoi bién
dang dudng cong ap suit mé rong. Do chan khong cuc dai
tai mat cat 3 khi dong co chay & toc d6 5000 vong/phat gép
3 lan do chan khong cuc dai tai mat cét nay khi dong co
chay & toc 6 2000 vong/phiit.

Hinh 4a va Hinh 4b gidi thiéu bién thién ap suit tai cac
mit cit ngang trén duong nap khi buém ga & vi tri BG=30°
va dong co chay & tbe d6 2000 vong/phiit va 5000 vong/phut.
Chiing ta thy profil dudng cong bién thién ap suét trén duong
nap trong truong hop budm ga dong nho cling twong tu nhu
truong hop budm ga mé hoan toan. Tuy nhién, diém khéc biét
la d6 chan khong tang & khu vuc sau buém ga. B chan khong

16n nhét ciing dat dugc tai mét cit s 3 nhung gia tri tuyét dbi
ctia d6 chan khong giam khi buém ga dong nho.

Hinh 5a va Hinh 5b gi6i thiéu 4p suét tai mat ct s 3
khi dong co chay & cac toc do khac nhau & ché do toan tai
va & ché do tai cuc bo (BG=30°). Chung ta thay, profil ctia
cac dudng cong khong thay d6i nhidu khi thay di tai dong
co tuy nhién gia tri tuyét dbi ciia ap suit thay doi dang ké.
Trung binh d¢ chan khong giam 20% khi buém gia dong
30° so v&i khi mé hoan toan.
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Hinh 4. Bién thién dp sudt trén cdac mat cdt ngang ciia
dwong nap khi déng co chay o toc do 2000 vong/phut (a) va
5000 vong/phut (b) (BG=30 9 khdng phun nhién liéu)
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Hinh 5. Anh hueéng ciia téc dé dong co dén bién thién ap sudt tai
mdt cdt ngang s6 3 khi buém ga mé hodn toan (a) va BG=30°(b).
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Két qua trén cho thiy, do chan khong trén duong nap
giam khi giam téc d6 dong co hodc/va khi giam do mo
budm ga (giam tai). Vi vy, dé dam bao qua trinh chay dién
ra hiéu qua thi ching ta phai diéu chinh thanh phin hén
hop khi toc d6 hodc/va tai dong co thay ddi. Trong nghién
clru nay, viéc didu chinh thanh phan hdn hop dugc thuc
hién bang cach phun bd sung xing vao duong nap.

Phuong thirc cap nhién liéu khi theo kiéu hit chan
khong sir dung van mang cao su [20]. Van cung cip biogas
chi mo khi lyc hat do d§ chan khong tac dong 1én mang
cao su 16n hon lyc nén cua 16 xo. Khi d§ cung 10 xo da cb
dinh thi thoi gian mé van phu thudc vao téc do dong co.
Hinh 5a va Hinh 5b cho thay, theo nguyén 1y hoat dong cua
van thi géc md voi phun khi dong co chay 6 toc d6 cao 16n
hon khi chay & tdc do thap.

Luong nhién liéu cung cap vao dong co ti 1& véi thoi
gian md voi phun (tinh theo gidy) va chénh ap gitta voi
phun nhién liéu va duong nap. Do d6, dé dam bao thanh
phan hdn hop cung cap cho dong co co hé sb twong duong
¢ khong ddi thi goc md voi phun phai ti 18 véi toe do dong
co va d6 mé budém ga. Tuy nhién, rat kho c6 thé xac dinh
dugc mot strc cang 1o xo ¢ dinh théa man duge yéu cau
nay. Do d6, viéc diéu chinh lugng nhién liéu xing b sung
1a can thiét.
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Hinh 6. Bién thién ap sudt trung binh tai mdt cdt ngang $6 3 (a)
va bién thién hé so tuong dwong trong xi lanh (b) theo toc do dong
co ung voi cac goc dong buom ga BG khac nhau (chi cung cap
biogas M8C2 véi géc phun c6 dinh 50 TK, khéng phun xdng)

Hinh 6a gidi thiéu bién thién 4p sudt trung binh tai mat
¢t s6 3 theo toc d6 dong co tmg véi cac dd md budm ga
khac nhau. Ap suét trung binh dwoc tinh dua trén tich phéan
dudng cong 4p suit theo goc quay truc khuyu trong ky nap
chia cho khoang goc quay truc khuyu trong ky nap. Ching
ta thdy, & ving toc do thap, ap suét trung binh it bi anh
huéng boi d6 md budm ga nhung ¢ ving toe do cao, ap
suét trung binh giam theo d6 mo budm ga.
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Hinh 7. Anh hieéng ciia géc déng bieom ga BG dén bién thién
hé s6 tirong dwong ¢ theo dp sudt trung binh tai mdt cdt ngang
$6 3 (Biogas M8C2, géc phun 50 TK, khéng phun xdng)
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Hinh 8. Puong dong mikc hé 6 tuwong dwong @ khi cung cdp
biogas M8C2 va phun b6 sung xang (dong co chay o toc dé
3000 vong/phut, BG=0, goc phun xang 30 TK -60 TK,
goc phun biogas 60 TK -110 TK)

Mic du, khi tang tdc d6 dong co hodc tang d6 md buom
ga thi d chan d¢ chan khong trén dudng nap tang, goc md
voi phun ciing tang nhung mtrc d6 tang thoi gian (tinh theo
gidy) mo voi phun khong ti 1€ voi mire do tang toc do nén hé
s0 tuong duong giam khi ting téc do dong co. Mic d giam
cang cao khi buém ga cang dong nho (Hlnh 6b). Giai phap
cép ga bang mot van chan khong phd bién hién nay [22]
khéng phu hop véi viée cung cap biogas nghéo cho dong co.
V6i giai phap nay, néu diéu chinh hon hop hop Iy & téc do
thép thi & tbe d6 cao hdn hop qué lodng; néu didu chinh hdn
hop hop 1y & tbe d6 cao thi & toe d6 thap hdn hop quéa dam.

Nhu trén da trinh bay, hé s6 trong dwong cua hdén hop
phu thudc ca toe d6 va do mé budm ga. Vi thé do chan khong
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trung binh tai mit cit ngang s6 3 ¢6 thé dugc xem 1a thong
s6 tong hop nhat c6 thé duoc sir dung dé diéu chinh thanh
phén hon hop theo ché d9 cong tac ciia dong co. Hinh 7 giGi
thiéu anh huéng ciia d6 mé budém ga dén bién thién hé sb
twong duong theo 4p suét trung binh tai mat cit ngang sb 3.
O bat ky d6 mé budm ga nao ciing nhu bat ky téc do dong
o nao, hé sé twong duong ciia hon hop biogas-khong khi
déu giam khi 6 chan khong trung binh tai mat cat sb 3 tang.
Puong dong mirc hé s6 twong dwong trén Hinh 8 cho
thdy, diu qua trinh nap hé s tuong dwong cao tap trung &
khu vuc cac voi phun nhién liéu. Khi cac voi phun dong,
nhién liéu khuéch tan vao khong khi tao nén ving hé sb
twong duong cao phia trén duong nap. Khi két thiic qua trinh
nap, ving hé sé trong dwong cao tap trung trén dinh piston.
Cudi qua trinh nén, mdt bd phan nho nhién lidu tap trung trén
dinh budng chay, noi dit nén danh lira. Diéu nay sé tao thuan
loi cho viéc danh Iira, nhét 13 khi hdn hop tdng quat nghéo.
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Hinh 9. Anh hiwéng géc phun xang b6 sung dén bién thién hé sé

twong dwong tong quat trong buong chay khi dong co chay ¢

t6¢ dg 3000 vong/phiit, BG=30° dugc cung cdp biogas M8C2

voi goc phun 50 TK
Két qua trén déy cho thdy, & dam bao hé s tuong duong

¢=1 thi lugng xang phun bd sung phai ting khi do chan
khong trung binh trén duong nap ting. Hinh 9 gidi thidu bién
thién hé sé twong duong theo goc quay truc khuyu trong
trudng hop dong co chay & tbe do 3000 vong/phut, budém ga
dong BG=30° khi khong phun xing bd sung va khi phun
phun xdng véi goc mo voi phun 40°TK va 60°TK. Ching ta
thay, khi goc m& voi phun xang 60°TK thi hdn hop dam; khi
gdc mé voi phun 40°TK thi hé s6 twong dwong xap xi 1.
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Hinh 10. So sdnh bién thién hé sé tuwong dwong theo toc dg
dong co khi buom ga mo hoan toan trong truong hop déong co
chi dwoc cung cap biogas M8C2, géc mé voi phun 50 TK va
trong truong hop phun b sung xang voi luu lwong 0,5g/s,
goc phun 60 TK, & ché dp toan tdi

Hinh 10 gi¢i thiéu bién thién hé s twong duong theo
toc do dong co & ché do toan tai trong trudng hop chi phun
biogas M8C2 va trong truong hgp phun biogas véi phun
bd sung xing véi goc phun 60°TK. Ching ta thdy, trong
diéu kién nay thi & toc d6 thap, hon hop dam. Nguoc lai &
tdc @6 cao thi hdn hop lodng. Piéu kién cung cap nhién liéu
nay phu hop véi toe do dong co khoang 3500 vong/phut.
Bing phuong thirc nay, ching ta c6 thé xac dinh dugc thoi
gian md voi phun xing dé dam bao thanh phan hdn hop
xép xi 1 & cac ché do van hanh khac nhau.
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Hinh 11. Bién thién thoi gian phun xang b6 sung dé dim bao ¢=1

theo toc do dong co (a) va theo dp suat trung binh tai mdt cat so 3

(b) twong umg voi cac do dong buom ga khac nhau (Biogas M8C2,
goc mao voi phun biogas 50 TK, luu lwong phun xang 0,5g/s

Hinh 11a va Hinh 11b gi4i thiéu thoi gian mé voi phun
xang theo tde d06 dong co va theo d6 chan khong trung binh
tai mit cit s6 3 ung vai cac ché do tai khac nhau cua dong
co. Chung ta thiy thoi gian phun xang bo sung tang khi toc
d6 dong co hodac/va khi d md budm ga tang.

Nhu vay, thoi gian mé voi phun xang dé cung cp nhién
lidu bd sung cho dong co chay bémg nhién liéu hybrid
biogas-xang phu thudc vao 3 thong sb: tdc do dong co, do
mé budém ga va do chan khong trung binh trén mit cat so
3. Mbi quan hé giita thoi gian mé voi phun xang va 3 thong
s trén chinh 1a Engine Map ctia dong co chay bang biogas-
xang dugc cung cap nhién liéu theo phuong thirc hybrid.

Hinh 12 giéi thiéu Engine Map cua ddng co DA465QE
chay bing biogas-xang. Bong co nhan tin hi¢u toc do va do
mé buém ga dé tinh toan (ndi suy) thoi gian m¢ voi phun
xang tir d6 diéu khién voi phun xang cung cap lugng nhién
liu bo sung theo yéu cau. Thoéng s6 ap suét trung binh tai
mit cat s6 3 ding dé kiém kiém soat ché do cong tac ciia
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dong co. Vidu ¢ ché do khong tai toe QO Qc}ng o ¢o thé
tang cao nhung d¢ chan khong tai mat cat so 3 thap.
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Hinh 12. Engine Map cua dong co chay bang biogas-xding dirgc
cung cap nhién liéu theo phwong thirc hybrid

4. Két luan

Két qua nghién cru trén ddy cho phép ching ta rit ra
duogc nhitng két luan sau:

-Dbo chép khong cuc dai dat dugc & khu vuc gﬁn hong
venturi va vé phia} ha luu. D6 chan khéqg tai hong venturi
tang manh theo toc d¢ dong co. Théi Qiém do qhén khong
tai hong Qat cuc dai dich chuyén dan vé phia cuoi qua trinh
nap khi toc do dong co tang.

- Khi déng nh6 buém ga, sy phan b ap suét chan khong
trén duong nap khong thay doi nhicu so voi khi buom ga
md hoan toan nhung gia tri tuyét doi ap suat chan khong
tai hong venturi giam 20% khi buém gia dong 30 do so véi
khi ddng co chay toan tai.

- Hé s6 trong dwong ¢ cta hdn hop giam manh khi ting
tdc do dong co hodc/va khi mo rong budm ga. Giai phap cap
ga bang mot van chan khong phd bién hién nay khong phu
hop véi viéc cung cap biogas nghéo cho dong co. Véi giai
phap nay, néu diéu chinh hon hop hop 1y & toc do thap thi &
tdc do cao hdn hop qué loang; néu diéu chinh hdn hop hop
1y & téc do cao thi & tbe d thap hdn hop quéa dam.

- B4 chéan khong trung binh tai hong venturi c6 thé duoc
sir dung dé diéu chinh thanh phan hon hop theo ché do cong
tac cia dong co. O bat ky d6 mo budm ga nio ciing nhu
bét ky tdc 46 dong co nao, hé sé twong duong cia hdn hop
biogas-khong khi déu giam khi do chan khong trung binh
tai hong venturi tang.

- Hé thdng cap nhién liéu hybrid biogas-xang gdm van
chan khong cung cip biogas va hé thong phun xing bd
sung hoat dong theo engine map duogc xac lap dua trén d
chan khong trung binh tai hong venturi gitip diéu chinh
thanh phan hdon hop phil hop véi cac ché do cong tac cua
dong co ddng thoi cai thién do dong déu cua hdn hop, phu
hop dong co chay bang nhién liéu khi nghéo.

Cdm tg: Cac tac gia xin chan thanh cam on B Giao duc
va Pao tao da hd trg cong trinh nghién ciru nay thong qua
Chuong trinh Khoa hoc - Cong nghé cip B6 mi sb
CTB.2018.DNA “Nghién citu phat trién hé thong néing
luwong két hop (hybrid) biogas-nang lwong mat troi phut hop

2

voi khu vie nong thon Viet Nam”.

Ky hiéu sir dung

°TK Do goc quay truc khuyu

p Ap suét tinh (bar)

n Téc d6 dong co (vong/phut)

MxCy Biogas chira 10x% CHa va 10y% CO theo thé tich

a Goc quay truc khuyu so véi truc xi lanh
(@=0°TK tng vi vi tri piston & diém chét trén
dau ky nap)

BG Goc dong buom ga: BG=0° khi buém ga
md hoan toan; BG=60° khi buém ga dong
hoan toan

tp Khoang thoi gian phun xéng (ms)
Pn Ap suit trung binh tai mat cat ngang khao sat
trong ky nap (Pa)
s Hé s twong dwong cua hdn hop nhién liéu -
khong khi
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