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Tém tit - Ap suit, nhiét do chay va phat thai NOx ting khi ting
gbc danh ltra sém. Cong chi thi chu trinh dat gia tri cuc dai ung
v6i goc danh lira som t6i wu phy thudc vao thanh phan nhién
liéu. Vi hon hop nhién lidu biogas-hydrogen cho trudc, goc
déanh lira sém t6i wu trung binh ting 2°TK khi ham lugng syngas
trong hdn hop ting 20%. Di v6i hdn hop biogas-syngas cho
trude, goc danh lira som t6i wu giam tuyén tinh theo murc ting
ham lrong hydrogen véi téc do giam khoang 0,43 (°TK /% Hp).
V6i goc danh Itra sém cho trude, NOx giam khi tding ham luong
syngas. C6 thé cai tao hé théng danh Iia ciia dong co tinh tai
truyén théng thanh hé thdng danh lia didu khién dién tir dé ty
dong diéu chinh goc danh lira sém phu hop véi diéu kién lam
viéc cua dong co trong hé thong ndng lugng tai tao hybrid. H¢
thong don gian gom cam bién tir Hall, cum danh lira t& hop va
vi diéu khién dugc cai dit chuong trinh diéu chinh goc danh lira
s6m theo thanh phin nhién liéu.

Tir khéa - Ning luong téi tao; hydroxy; 6 nhiém khéong khi; dong
co danh ltra cudng buc.

1. Giéi thiéu

Thé giéi dang d6i mat véi sy gia ting nhanh chong
nhiét d6 bau khi quyén do phat thai CO2. Néu ngudng gia
tang nhiét do nay vuot qua 2°C vao cudi thé ky nay thi
nhan loai khong con co hoi dé diéu chinh qua trinh bién
d6i khi hau. Theo thoa thuan khung vé chdng bién doi khi
hau toan cau tai COP 21, Paris 2015, dé dat duoc muc tiéu
giit cho nhiét d¢ bau khi quyén khong ting qua 2°C thi
ngay tir bay gio thé gidi can hanh dong cit giam phat thai
cac chat khi gay hiéu ing nha kinh dé dua mtc phat thai
nay vé muec cta thoi ky tién cong nghiép vao nam 2050.
Moi day, tai cude hop DPai hoi dong Lién hiép quoc nam
2021, Tong thu ky Lién hiép qubc di néi hién chwa qua
muén dé thyc hién muc tiéu nay nhung canh cira dang
khép lai nhanh chéng. Thang 11-2021, tai Hoi nghi
thuong dinh thuong nién vé chdng bién d6i khi hau
COP 26, lanh dao cac qudc gia di dé ra chién luoc
Net-Zero (ttc chién luge trung hoa carbon, mirc do phat
thai cac chat khi gay hiéu mg nha kinh thap hon muc do
loai bd chung tur méi truong). Tai hoi nghi nay, nudc ta
cling cam két giam phat thai CO,, CH, dat muc tiéu
Net-Zero vao nam 2050 [1].

Abstract - Pressure, combustion temperature and NOx emission
escalate with the increase in advance ignition angle. The indicative
engine cycle work reaches the maximum value corresponding to the
optimal advance igntion angle which depends on the fuel
compositions. With a given biogas-hydrogen fuel mixture, the
average optimal advance ignition angle increased by 2°TK when the
syngas content in the mixture grown by 20%. For a given biogas-
syngas mixture, the optimal advance ignition angle decreases linearly
with increasing hydrogen content with a reduction rate of about 0.43
(°TK/%Hz). With a given ignition advance angle, NOx decreases with
increasing syngas content. The ignition system of the traditional
stationary engine can be converted into an electronically controlled
ignition system to automatically adjust the advance ignition angle to
suit the operating conditions of the engine in the hybrid renewable
energy system. The system simply consists of a Hall sensor, an
integrated ignition cluster and a microcontroller with a program to
adjust the advance ignition angle according to the fuel compositions.
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bé hudng téi muc ti€u Net-Zero, trong linh vuc san
xudt nang lugng, tir nhiéu nam qua, cac quoc gia di cé xu
hudng chuyén sang str dung niang luong tai tao thay cho
céc loai nhién liéu hoa thach truyén théng [2]. Nhiéu qudc
gia da dua ra cac chinh sach uu tién va khuyén khich dé
tang cong suét lap dat cua cac hé thong nang luong tai tao.
San lugng dién trén toan thé gidi tir cic nguon nang luong
tai tao ting déu hang nam [3]. Tuy nhién, khong giéng nhu
nang luong hoda thach, nhugc diém chinh cua nang luong
tai tao trong hau hét cac trudong hop 1a phu thude truc tiép
vao diéu kién thoi tiét va diéu kién khi hau [4-5]. Néu chi
sir dung mot ngudn nang lugng tai tao don 1é theo kiéu
truyén thong thi khong dam bao dugc viée cung cap ning
luong lién tuc [6]. Nguoc lai, khi cong sudt dién cua hé
thdng vuot qua cong suét sir dung thi can c6 hé thdng tich
trir nang luong du thira. Do do, hé thong quén 1y phu tai va
céc thiét bi luu trir ning luong phai duge tich hop vao hé
thong ning luong tai tao. Pidu nay lam ting chi phi ning
lugng ciia nha may ndi chung.

Hé¢ thong nang luong tai tao hybrid (HRES) ¢6 thé khac
phuc nhiing tré ngai ciia hé théng ning luong tai tao sir
dung mot ngudn don 1¢ [3]. HRES c6 thé bao gdm nhiéu
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ngudn nang lugng va thuong bao gdm it nhat hai ngudn tai
tao hay hoa thach. HRES c6 thé lam giam dao dong cong
suat phat dién, giup giam nhu cdu tich trit nang lugng [6].
Chi phi ning lugng cua hé thong niang luong tai tao hybrid
ré hon khoang 30% so véi chi phi nang luong cua nha may
chay bé“lng nhién li¢u hoéa thach [7]. Mat khéc, cac thanh
phan ctia HRES ¢6 thé duoc t6i wu hoa, do d6 giam chi phi
dau tu va van hanh [8-9]. Nhiéu nha nghién ctru d chimg
minh rang, HRES 1a giai phép cong nghé phu hop dé phat
trién tmg dung nang luong tai tao [10].

Trong sé cac dang niang luong tai tao khac nhau, sinh
khdi 12 nguon nang luong 16n tha 4 [11]. Sinh khdi c¢6 thé
luru trit durge nén cong suét phat dién c6 thé diéu chinh duoc
dé dap mg nhu cau cua phu tai [12]. Hé thong phat dién
nang lugng mit trdi - sinh khdi tich hop dang tré thanh mot
lwa chon phd bién cho cac viing sau ving xa hodc cac ving
thiéu dién ludi [13]. Cac nude ving nhiét d6i c6 ngudn sinh
khéi va nang luong mat troi doi dao. Do d6, s két hop hai
nguon nang luong nang lugng nay trong hé thong HRES
¢6 tiém nang phat trién rat 16n trong bdi canh cac nude thue
hién chién luoc Net-Zero.

HRES ning lugng mit trdi - sinh khdi co ban bao gdbm
céc tAm pin mat troi PV, mdt bd chuyén ddi dién nang va
mot may phat dién chay bang nhién liéu khi [7]. Hé thong
c6 thé hoat dong 6n dinh va hiéu qua trong diéu kién dau
ludi hay ngoai ludi dién. Méc du, hé thdng ning luong nay
¢6 nhiéu loi thé nhung céc nghién ctru chuyén sdu van con
han ché [14]. Céc cong trinh nghién ctru vé HRES chu yéu
tap trung vao cac tinh nang kinh té - ky thuat, tinh toan kich
thude va cac giai phap diéu ph01 t6i wu cac nguon nang
luong trong hé thong [15]. Dleu quan trong va cap bach
hién nay 1a nghién ctru phat trién cac mo-dun cua HRES dé
nguoi st dung ¢ thé 1ap dat thuan lgi ma khong can hd tro
ky thudt dac biét.

Hién tai, cac thanh phén co ban dé lép dat HRES nang
lugng mat troi - sinh khéi nhu pin mat troi PV, bién tan,
may dién phan hydrogen da dugc thuong mai hoa rong rai
trén thi truong. Tuy nhién, dong co dt trong chay bang
nhién li€u khi linh hoat (twong ty nhu dong co st dung
nhién liéu 16ng linh hoat trén 6 t6 FFV) chua dwoc phd
bién. Trong thuc té, dac tinh cua dong co phy thudc vao
thanh phan nhién lidu va diéu kién van hanh. Trong HRES
nang lugng mat troi-sinh khéi, viéc luu trit ndng lugng mat
troi ¢6 thé dugce thye hién thong qua hydrogen thay vi dung
accu. Sinh khéi ¢6 thé chuyén thanh biogas d6i v@i nhitng
chat hitu co d& phan hiy hay thanh syngas (khi tong hop)
thong qua qué trinh khi hoa ddi v6i nhitng chét hitu co kho
phan hay. Do d6, dong co kéo may phat dién ciia hé thong
¢6 thé chay bang hon hop syngas-biogas-hydrogen voi
thanh phan nhién liéu thay d6i. Mat khac, do méy phat dién
chi cung cip ning lwong bd sung cho HRES nén ché do tai
cua dong co thuong xuyén thay dbi. Cac dic tinh nay cla
dong co can dwoc nghién ciu dé nang cao hi¢u qua tong
thé ciia HRES.

Céc cong trinh nghién ctru méi day cua Bui Van Ga va
cong su [16-18] cho thdy, goc danh lira sém anh hudng
dang ké dén tinh nang ky thuét va muc d6 phat thai 6 nhiém
cua dong co chay béng biogas dugc lam giau boi hydrogen
hay HHO. Khi tdng ham lugng hydrogen hay HHO trong

hén hop voi biogas thi goc danh lira som tdi uu giam [16-
17]. Trén cac dong co tinh tai danh Ira cudng buc, goc
déanh lira sém ctia dong co thuong duoc cb dinh nén khéng
thé diéu chinh linh hoat theo thanh phan nhién li¢u. Cac
nghién ctru duge cong bd gan day cho thay dong co tinh tai
truyén thong c6 thé cai tao thanh dong co diéu khién dién
tir nho sir dung ECU md va bo cam bién ciia xe gin may
phun xang [19-20]. H¢ thong nhu vay phtre tap, kho co thé
bb tri trén dong co tinh tai ¢ san.

Bai b4o nay, nghién ciru mé hinh diéu chinh goc danh
lira sém don gian va tin cay dé cai tao dong co tinh tai
truyén thong thanh dong co kéo may phat dién phu hop véi
diéu kién l1am viéc ctia hé théng ning luong tai tao hybrid
nang luong mit troi - sinh khoi.

2. Nghién ciru moé phéng
Hinh la gidi thiéu anh hudéng cta goc danh lira sém dén
bién thién 4p suét trong xi lanh ciia ddng co chay bang hdn
hop syngas-biogas-hydrogen. Khi tang goc danh ltra sém,
dinh cua duong cong 4p suét tién gan dén diém chét trén
(BCT), do d6 gia tri cuc dai cua ap suét cling nhu nhiét do
cuc dai ciia qua trinh chay tang (Hinh 1b). Hinh la cho
thdy, ap suat cyc dai tang tir 37 bar 1én 58 bar khi goc danh
Itra s6m tang tr 20°TK (d0 tinh theo goc quay truc khuyu)
dén 45°TK. Khi dinh ctia dudng cong ap sudt xuét hién gan
DCT, ton that nang luong cho qua trinh nén ting nén cong
chi thi chu trinh W; khong tang ty 1¢ thuan véi ap sut cuc
dai. Nhiét do chay cuc dai tang tir 2200K 1én 2500K trong
pham vi thay déi goc danh lira sém néu trén. Su gia ting
nhiét d¢ cung véi gia ting thoi gian hdn hop ton tai & nhiét
d6 cao khi tang goc danh lira som lam ting nong do NOx
trong khi thai. Hinh I¢ cho thdy, ndong d6 NOx trong khi xa
tang tir 2400ppm 1én 5300ppm khi gdc danh lira sém tang

tir 20°TK dén 45°TK.
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Hinh 1. Anh hudng ciia géc danh lira sém dén
bién thién dp sudt (a), nhiét do chdy (b) va nong dé NOx (c)
khi dpng co chay bang hén hop nhién liéu (60% biogas +
20% syngas + 20% hydrogen) ¢ 100% tai, n=3000 vong/phuit,
hé s6 tirong dwong ¢=1
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Hinh 2. Anh hieéng ciia thanh phan hydrogen dén bién thién
cong chi thi chu trinh theo géc danh hia som trong truong hop
dong co chay bang Biogas (a), 80% Biogas + 20% Syngas (b)

6 téc d 3000 vong/phiit, =1, 100% tai

Hinh 2a va 2b cho thay, anh huong ctia ham luong dén
bién thién ctia cong chi thi chu trinh Wi theo goc danh lira
som khi dong co chay bang biogas va 80% biogas-20%
syngas. C6 thé thay rang, ddi voi bat ky hdn hop nhién li¢u
nao, duong cong Wi (¢s) c6 mot gia tri cuc dai twong tng
v6i goc danh lira sém t6i wu. Vi biogas-syngas c6 chira CO2
nén tdc do chay co ban thdp hon so véi cac nhién liéu
truyén thong khac. Nhu véy, dé nang cao hiéu qua cua qua
trinh chay thi phai tang gbc danh lira sém ctia dong co. Khi
hdn hop biogas- syngas dugc lam gidu bang hydrogen thi
goc danh Itra sém t6i wu giam do toc do  chdy co ban tang.
Hinh 2a cho thdy, goc danh lira som téi wu cta dong co
chay bang biogas va biogas duoc lam giau 10%, 20% va
30% hydrogen twong ung la 37°TK, 32°TK, 27°TK va
22°TK. Tuong tu, khi dong co chay bang hdn hop 80%
biogas-20% syngas, goc danh Iira trudc toi wu 1a 38°TK,
34°TK, 28°TK va 24°TK tuong Gng vdi 0%, 10%, 20% va
30% hydrogen trong hon hop véi nhién liéu biogas-syngas.
Két qua cho thiy goc danh Iira sém tdi wu giam khi ting
ham lugng CH4 hodc/va Hy trong hdn hop nhién liéu va goc
danh Itra sém ti wu ting theo ham luogng syngas.
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Hinh 3. Bién thién géc danh hira sém t6i wu theo ham hrong
hydrogen khi dong co chay bang hon hop biogas-syngas ¢
toc dé 3000 vong/phut, ¢=1, 100% tai

Hinh 3 cho thdy d6i v6i mot ham luong hydrogen cho
trude trong hon hop nhién liéu biogas-syngas thi goc danh
lira sém t6i wru trung binh ting 2°TK khi ham lugng syngas
trong hdn hop vdi biogas ting 20%. D6i ! hén hop
biogas-syngas cho trude, goc danh lra sém t6i wu bién
thién gan nhu tuyén tinh voi ham luong hydrogen b sung
vao hon hop nhién liéu. D6 dbc cia duong cong ¢s (% Hy)
1a khoang 0,43 (°TK 1% Hy). Két qua nay can thiét dé thiét
ké hé thong diéu chinh goc danh lira sém theo thanh phan
nhién liéu.

Ung véi ché d6 van hanh va thanh ph?m nhién li€u cho
trudce, khi ting goc danh lira sém thi nong d6 NOy trong
khi thai tang (Hinh 4). Diéu nay la do ting thoi gian hon
hop khi chay ton tai trong méi truong nhiét do cao nhu da
giai thich & trén. Ung v6i mot goc danh lira sém cho trude,
khi pha syngas vao biogas thi ndng dd NOx trong khi thai
giam do giam nhi¢t d§ chdy. Nguoc lai, khi pha hydrogen
vao biogas thi nong d6 NO ting do ting nhiét d chay.
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Hinh 4. Anh huéng ciia ham heong hydrogen dén bién thién
nong dg NOx theo goc danh lia sém khi dong co chay bang
hon hop biogas-syngas-hydrogen o toc dé 3000 vong/phuit,
¢=1, 100% tai
Két qua nghién ctru md phong trén day cho thiy, goc
danh Iira sém t6i wu phy thudc vao thanh phan nhién liéu
trong hdn hop biogas- syngas-hydrogen. Khi dong co chay
béng biogas hay syngas can tang goc danh ltra s6m. Khi
lam giau hdn hop nhién liéu biogas-syngas bang hydrogen
thi goc danh lira sém tdi wu giam. Phat thai NOy giam khi
giam goc danh lira som. Dé dam bao hiéu qua cua dong co
kéo may phat dién trong hé thong HRES nang lugng mat
troi-sinh khdi, goc dénh Iira som ciia dong co can duoc diéu
chinh mgt cach linh hoat.

3. Nghién ciru thyc nghiém
3.1. Thiét lip mé hinh

Nhu da trinh bay ¢ phan gidi thiéu, trén dong co tinh
tai truyén thong, géc danh ltra sém dugc ¢6 dinh. Do do,
vi€c di€u chinh goc danh Ira sém theo nhién li¢u st dung
khong thé thuc hién dugc mot cach linh hoat. Giai phap XU
ly can ban van dé nay la chuyén h¢ thong danh lira ki€u
truyén thong sang h¢ thong danh Itra di€u khién dién ta.
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Hinh 5. So'd6 bé tri hé thong thi nghiém thay doi géc danh hira
som cua dong co tinh tai
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Thuc nghiém dugc tién hanh trén mo hinh vat ly duoc
gi6i thiéu trén Hinh 5. M6 hinh gé)m dong co dién mot
chiéu c6 tdc d¢ duge diéu chinh théng qua vi diéu khién.
Pong co quay mot dia tron trén d6 co gan hai nam chdm
vinh ciru. Hai nam cham dugc b tri 1éch mot g6c 5° so
véi duong ddi xtimg tam dé mo phong sy 1éch pha cia cac
ky nap-nén va nd-thai ciia dong co 4 ky. Mot vong quay
cua dia tuwong ung v6i mét chu trinh ctia dong co. Cam
bién tir kiéu Hall dugc cb dinh trén gia d5. Mdi khi nam
chdm quay qua cam bién thi n6 s& phat mot xung. Cum
danh lia to hop cta 6 td6 dugc st dung dé kiém tra hoat
dong cua hé théng. Cum danh Iira nay tich hgp bo-bine,
mach kich hoat vao dau chup cao 4p ciia nén danh lira. Hé
thong dugc cung cép dién 12V mot chiéu. Toan bg hoat
dong cia hé thong duoc diéu khién boi chuong trinh cai
dat trong vi diéu khién Arduino.

Hinh 6a 1a anh chyp thyc té cia mo hinh thi nghiém va
Hinh 6b 1a anh chyp cua hop diéu khién va hop cong suit-
loc nhidu. Hop cong suat bao gom cac mach cach ly quang,
cac mosfet, cac mach xu ly nhiéu tin hiéu va ngudn cung
cap dién cho cac thiét bi ngoai vi. Hop diéu khién gom vi
diéu khién Arduino Uno, céc bién tré didu khién thong $6,
man hinh LCD dé hién thi cac thong sd chinh va cac dén
led bao hiéu tinh trang hoat dong cua hé¢ théng.

Pia quay Nam cham
Cam bién Hall
. - Cym déanh Iira
i L Dbﬂg co dién té hqp
. Binh dién 12

Hop cdng suat
va x(r iy nhidu

b)

Hop diéu khién
o

Hinh 6. Anh chup mé hinh thi nghiém diéu chinh goc danh lira
som (a) va hop diéu khién, hop cong suat (b)

3.2. Xit Iy nhiéu tin hiéu

Mot trong nhiing khé khan khi thir nghiém hé thong
dér}h lua 1a van dé xur ly nhiéq cua tin hiéu. Nhiéu mar}h
nhat 1a do tia lira dién cua nén danh lra gy ra. Nhicu
manh c6 thé giy rdi loan hé thdng va lam cho vi diéu
khién bi treo. Hinh 7a gi6i thiéu xung ciia cam bién Hall

va xung danh ltra khi chwa dp dung céac bién phap xu ly
nhiéu. Chung ta thay tin hiéu dao dong rat manh khién vi
diéu khién khong xac dinh dugc dau la tin hiéu Hall that
dé tinh toan thoi diém danh lira pht hop. Vi vdy dé cho
hé thong hoat dong 6n dinh, can loai bo nhidu ra khoi tin
hi¢u. Piéu nay rat quan trong dé dam bao cho dong co
khong bi tit may giira chimg hay mét diéu khién. Hinh 7b
gi6i thiéu tin hiéu nhan duoc khi xir 1y nhiéu tin higu béng
cac tu dién. V6i phuong an nay, cac tin hiéu vao hay ra
b6 vi didu khién déu duge mic song song vdi céc tu dién.
Giai phép nay han ché dugc cac nhiu 16n nhung cac
nhiéu nho va ngau nhién van khong thé loai trir dugc.
Hinh 7c 1a két qua xir ly nhiéu & cap do cao hon. Trong
truong h(yp nay, giao tiép giita tin hiéu tir cam bién va tin
hi¢u diéu khién danh lua voi vi diéu khién thong qua cac
cong cach ly quang va nguon kich hoat danh lua duogc
cach ly v6i ngudn dién cung cap cho vi diéu khién. Viéc
cach ly triét dé ngudn va tin hiéu cho phép chiing ta nhan
duogc tin hi¢u vuong va nét dé trén co s& d6 xac dinh dugc
thoi diém danh lira chinh xéc.

Xurig ddnh Jira

L R R

- Tin higu cim
bign:Hall : AL
- Xung danh lira

Tinhidu d3 qua =

Hinh 7. Tin higu ctia cam bién Hall va tz'nﬁiéu dd{th lii"q kh{

chua xit Iy nhieu (a), tin hiéu khi xu Iy nhiéu cdac cong ket noi

bang tu dién (b) va tin hiéu sau khi xu ly bang nguon cdch ly

quang hoc (c)
3.3. Xur Iy nhiéu tin hi¢u
Sau khi thyc hién xir Iy nhiéu tin hiéu mot cach can ban
bang phan cimg, cac nhidu ngau nhién duoc tiép tuc loai bo
nh¢ phin mém. Nhu da trinh bay trén Hinh 7c, tin hiéu cia
cam bién Hall 1a tin hiéu vuong, & cac trang thai HIGH,
FALLING, LOW va RISING. Bé rong cua tin hiéu that
thay ddi theo toc do dong co nhung khong qua bé. Trén co
so xac dinh bé rong cia xung giita hai trang thai
HIGH/LOW hay FALLING/RISING chung ta loai bo
nhing xung ngau nhién ¢ bé rong bé, chi gilt lai xung that
cho bdi cam bién Hall.
Chwong trinh diéu chinh goc danh lira som cai dat vao

vi diéu khién dugc trinh bay trén Hinh 8a. Chwong trinh
duogc bit dau véi viée khai bao cac tham sb va thu vién st
dung, gan chan INPUT/OUTPUT cua vi diéu khién. Tin
hiéu cam bién Hall dwgc dua vao chéan s 3 cua vi didu
khién sau khi qua mach cach ly dé xir Iy nhidu. Mdi khi tin
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hiéu thay doi trang thai, chuong trinh s€ dugc kich hoat dé
xac dinh dé xac dinh vi tri chuan cda chu trinh. Trén co s&
d0 xac dinh thoi diém bat dau va thoi diém két thac danh
lira (Hinh 8b).

Khai bao tham s8, cac
thu vién sir dung va gan
cac chén vi digu khién
Gan trang thai xuat/nhap cac
chén vi digu khién va gia tri ban
dau cua cac tham s6
| Poc trang thaichntin | -
hiéu Hall i
Xéc dinh thari digm bét
dau va két thuc xung

~Kim tra@
- tri DCT

Tinh thm dnem bat daul
| vakétthicdanhlira |
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Phat xung dan
Iira

ap nhat goc danh
lira s&m

(@) (b)

Hinh 8. Luoc do chiong trinh cdi dat vao vi diéu khién dé diéu
chinh goc danh lita som (a) va dé léch gitra xung tin hiéu Hall
va xung danh lia (b)

Hinh 9 biéu dién két qua md phong bién thién goc danh
lira sém theo ham lugng hydrogen trong hdn hop biogas-
syngas-hydrogen theo két qua tinh todn mé phong trinh
bay & Hinh 3. Thoi diém bat dau xuat hién xung tin hiéu
Hall trude DCT 30°TK. Tia lra dién xut hién sau khi bét
dau xung Hall mot g6c ¢i. Nhu vay, goc danh lia sém
¢s=30-¢i. Trong chuong trinh diéu khién, thoi diém danh
lra dwoc xac dinh thai thoi gian tir mée xuét hién tin hiéu
cam bién Hall, tinh bang micro gidy i = ¢i.10%(6n). Khi
ham lugng hydrogen trong hon hop nhién lidu tiang thi goc
danh lira sém duge diéu chinh giam (¢ ting), xung danh
lira dich chuyén dan vé phia DCT.

Trong thuc nghiém nay su thay ddi goc danh lira sém
duogc thuc hién théng qua bién tre. Khi &p dung trong thuc
tién, goc danh lira sém cé thé dugc diéu chinh mot cach ty
dong theo hdn hop nhién liéu do cam bién hydrogen cung
cap. Céc két qua nghién ctu nay s& duoc trinh bay trong
céc cdng trinh nghién cuau tiép theo.

b

Hinh 9. M6 phong thay déi goc danh hia sém theo ham luong
hydrogen pha vao hon hop biogas-syngas

4. Két luan

Két qua nghién ctu trén day cho phép riut ra dugc
nhiing két luén sau:

- Khi tang goc danh Ira som thi ap suét, nhiét do cuc
dai va phat thai NOx tang. Cong chi thi chu trinh dat gia tri
cuc dai ing vé6i goc danh lira sém toi uu. O mot ché d6 van
hanh cho trudc, goc danh Itra sém tdi wu phu thude vao
thanh phan nhién liéu. Goc danh lira sém ciia dong co lam
viéc trong hé théng nang luong téi tao hybrid can dugc diéu
chinh mot cach linh hoat dé dam bao hiéu qua qua trinh
chay va giam phét thai 6 nhiém.

- Hydrogen c6 toc d¢ chay cao, con biogas-syngas c6
tbc do chay thap do sy hién dién cua cic chat khi tro nhu
COg2, N2. V61 mot ham lugng hydrogen cho trude trong
hdn hgp nhién lidu biogas-syngas thi goc danh lira sém
tbi wu trung binh tang 2°TK khi ham luong syngas trong
hdn hop véi biogas ting 20%. DSi vai hdn hop biogas-
syngas cho truée, goc danh lira sém t6i wu giam tuyén

tinh theo muc ting ham luong hydrogen véi toc do giam
khoéang 0,43 (°TK /% H>).

- C6 thé cai tao hé théng danh Ivra ciia dong co tinh tai
truyén thong thanh hé thong danh lira didu khién dién tir dé
tu dong didu chinh goc danh lira sém, phu hop véi diéu
kién lam viéc trong hé thong nang lugng tai tao hybrid nang
lugng mat troi-sinh kh01 H¢ thong don gian gdm cam bién
tir Hall, cum danh Itra t6 hop va vi didu khién dugc cai dat
chuong trinh diéu chinh géc danh lira sém theo thanh phan
nhién liéu.

Loi cam on: Nghién ctru nay dugc tai trg boi Quy Phat
trién Khoa hoc va Cong ngh¢ - Dai hoc Da Néng trong dé
tai c6 ma s6 B2019-DNO06-19, tén d& tai “Nghién ciru hé
thong phun LPG diéu khién dién tir trén dong co xe gin
may thé hé cii tao hdn hop bang bo ché hoa khi”.
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