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TOM TAT

Béang cach diéu chinh géc danh Itra hop ly, déng co st dung nhién liéu sinh hoc x&ng pha Butanol sé& cho
phat ra céng suét cao hon va chét phai thai 6 nhiém hon nhidu so véi xdng thi trudng RON95. Tuy nhién dé cé
thé tdng quat héa viéc ap dung, thi viéc nghién clru anh hwéng ctia géc danh Ira dén tinh nang kinh té k§ thuat
clia déng co st dung nhién liéu sinh hoc xang pha butanol can duoc danh gia béng thwe nghiém.

Trang b&o nay chi ra sw cai thién danh ké vé tinh kinh t& ky thuat cia dong co Daewoo-A16-DMS ding
x&ng RON95 pha 15% butanol khi thay déi goc danh Itva theo hwéng t6i wu. Bong co dwoc thir nghiém trén bang
thtr dong co AVL APA-204. Két qua th(r nghiém cho thay khi thai doc hai CO gidm tir 35% dén 49% trong khi
cong suét co thé tang khoang 6% dén 10% (rng v&i goc danh Itra t6i wu khoang 10-12[d6] trwéc diém chét trén
(BTDC).

Tiwr khéa: Goc danh Itra téi wu; trwdc diém chét trén (BTDC); hén hop xing RON95 pha 15% Butanol;
bang thtr dong co’ AVL APA-204; khi thai ddc hai CO.

ABSTRACT

The engine fuelled by the mixture of butanol and gasoline within the optimum spark ignition angle can
achieve higher power and lower exhaust gas emission compared with the engine fuelled by RON95 gasoline.
However, the experimental study needs to be performed to confirm the influence of the optimum spark ignition
angle on the engine performance and efficiency.

This paper presents the improvement in the technical and economical features of the Daewoo A16 DMS
engine that uses the mixture of 15% butanol and RON95 gasoline within the change of the spark ignition angle
toward the optimal angle. The engine was tested on the AVL APA-204 test bed. The test results show that the
exhaust gas emission of CO was reduced from 35% to 49%; while, the power increased by 6% to 10% within the

change of the spark ignition angle of 10 to 12 degrees Before Top Dead Center (BTDC).

Keywords: Optimum; spark ignition angle; fuel mixture of 15% butanol and RON95; AVL APA-204 test
bed; power; CO exhaust gas emission; Before Top Dead Center (BTDC).

1. Pit vin dé

Tinh chat 1y hoa cia cac loai nhién lidu
xang cting nhu nhién li¢u sinh hoc khac nhau s¢€
c6 qua trinh bay hoi hoa tron hinh thanh hon
hop dong nhét ciia khong khi - nhién ligu 1a khac
nhau [3], [4], [5]. Vi vy viéc thuc hién mdi lira
tai thoi diém som tinh theo goc quay truc khuyu
trugc diém chét trén (goc danh lira sém) nham
chuén bi cho hdn hop khéng khi-nhién lidu sin
sang bung chay dung thoi diém dé dat duoc
cong suat 16n nhét d6i v6i cac nhién lidu s& khac
nhau. Hon thé nita, téc d6 lan tran mang lira
trong cac hon hop khong khi nhién liéu khic
nhau ciing khac nhau, diéu nay doi hoi phai diéu
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chinh lai goc danh lira sém phu hop dbi véi mdi
loai hon hop nhién liéu sao cho cong sinh ra cua
qua trinh chay 1a cao nhét co thé [1], [2].

Vi vay viéc trng dung thiét bi hién dai nhu
bang thur dong co APA-204 ctia hang AVL vao
viéc nghién cuu dnh hudng cua goc danh lira
som dén tinh nang kinh té k¥ thuat cia dong co
su dung nhién li€u sinh hoc xang RON95 pha
butanol nhim nang cao hiéu suat chay ctia nhién
liéu ddi voi dong co danh lira cudng birc 1a c6
tinh thuc tién va khoa hoc [4]. Thir nghiém dugc
tién hanh tai phong thi nghiém dong co cta
Khoa Co khi Giao thong, truong Pai hoc Bach
khoa, Pai hoc Pa Nang.
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2. N§i dung nghién ciru
2.1. T6 chikc trang thiét bi thiv nghi¢m

BO tri tong thanh cac trang thiét bi phuc
vu thir nghiém déng co Daewoo-A16-DMS trén

bang thr AVL APA-204 dugc chi ra trén hinhl
[4], [5].

Hinh 1. Bé tri cdc thiét bi thir nghiém

Trong d6: 1 — thiét bi diéu khién vi tri buém
ga AVL THA-100; 2 — Hé théng bang thir cong
suat dong co AVL APA-204; 3 - Hop ndi chuyén
cac tin hiéu vé trung tim diéu khién PUMA; 4 —
Thiét bi do ndng do khi thai Opus 40; 5 - Bo do luu
lugng khi nap; 6 — Pong co thi nghiém Daewoo-
A16-DMS; 7 — Bo lam mat cam bién.

2.2. Cac nji dung nghién civu thir nghi¢m

Dua trén nén tang ly thuyét [1], [2] cung
Vv6i cac trang thiét bi hién dai ¢ tai phong thi
nghiém Pong co cuia khoa Co khi Giao thong,
truong Pai hoc Bach khoa, Pai hoc Pa Nang,
cho phép chung t6i da to chirc nghién ctu thir
nghiém dong co Daewoo Al16 DMS st dung
nhién liéu sinh hoc xing RON95 pha 15% thé
tich nhién liéu sinh hoc butanol [4].

Céc ndi dung dugc tién hanh thir nghiém
nhim phuc vu cho viéc danh gia so sanh céc chi
tiéu vé kinh té k¥ thuat ciing nhu cac chat phat
thai 6 nhiém do dong co gy ra khi tién hanh
thay d6i goc danh lira sém tir 3 do dén 13 do
trugc diém chét trén (BTDC) véi budc thay doi

goc danh Itra 1a + 2 d6 so vdi goc danh lira sém
ban dau ciia dong co Daewoo A16 DMS sir dung
xang RON9S (thay déi géc danh hira som ban
dau dwoc tién hanh bang cdch thiét ké thém do
gd dé thay doi vi tri dat cam bién tich hop CPS
xdc dinh thoi diém danh lira dua trén vanh rang
tao xung khuyét gan ¢ dau truc co cia dong co
Daewoo A16 DMS).

Céc ndi dung thir nghiém bao gom:

+ Phan tich céc tinh chét 1y héa ciia hon
hop nhién li€u sinh hoc xang RON95 pha 15%
butanol (k7 hiéu Bul5) theo tiéu chuan Viét Nam
(QCVN1:2009/BKHCN).

+ Thtr nghiém do dic tinh cong suit va
suét tiéu hao ning luong theo sb vong quay cua
dong co véi budc thay ddi cia sé vong quay 1a
350 vong/phiit; ing voi cac ché do tai: tir khong
tai (dé thay doi géc danh hira ban dau), dén tai
trung binh 50% va day tai 90%.

+ Thu nghiém do mirc ¢ phat thai cac
chat 6 nhiém trong khi xa cua dong co twong
{mg véi cac ché do néu trén.
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Qui trinh van hanh thtr nghiém dugc cai
dat va &p dung chung cho viéc chay thir nghi€ém
dbi v6i ca xing thi truong RON9S va xing sinh
hoc Bul5.

3. Két qua nghién ciru thue nghiém

3.1. Két qua phan tich tinh chit Iy héa ciia
xang RON95 va Bul5

Mau xang sinh hoc Bul5 gom 01 lit cta
hdn hop 85% xidng RONO5 va 15% thé tich
Butanol, dugc phan tich céac tinh chét Iy hoa tai
Trung tdm Po ludng Chat luong s6 2 — TP. Pa
nang, cac chi tiéu ky thuat co ban ciia xang sinh
hoc Bul5 dung cho dong co danh lira cudng buc
déu dat theo quy chuan Viét Nam

+ Dién bién cong suit dong co tai 50% vi
tri cung cap nhién liéu:

Nhin vao bang 1 va va két qua phan tich
[6] nhu trén hinh 2 cho thdy, & vi tri cung cap
nhién liéu 50% cong suat dong co sir dung nhién
liéu Bul5 chi tang hon d6i chut (s 1.8% -+
3.0%) so véi dong co chay xing RON9S khi van
gilr nguyén goc danh Itra som 5[dd]. Tuy vay khi
diéu chinh goc danh lira sém tang dan 1én dén
11[d] thi cong suat c6 thé ting 8% & toc do cao
(n=4000[v/ph]); con khi dong co 1am viéc & tde
d6 trung binh n = 2600[v/ph] thi céng sudt dong
co ¢o thé tang 1én dén 10% so vai khi dong co
st dung nhién liéu RON9S.

QCVN1:2009/BKHCN; riéng chi s6 Oxy c6 cao
hon chut it so voi qui dinh (yéu cau ham heong
Oxy < 2,7 % khoi luong). Tuy vdy, su co mit
cua Oxy cao hon d6i chut trong nhién li€u sinh
hoc Bul5 Ia ¢6 1gi cho qua trinh chay: chay sach
hon, gop phan giam thiéu CO va HC. Vi vay c6
thé xem 15% thé tich butanol c6 trong nhién liéu
sinh hoc Bul5 nhu 1a chat phu gia cho xing
RONO95 dé cai thién qua trinh chay va giam thiéu
6 nhiém moi trudng [3], [4] va [5].

3.2. Két qud do va phén tich cong sudt dpng co

str dung nhién liéu sinh hoc Bul5 so voi xang
RON95
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Hinh 2: Mikc d¢ tang/giam cong sudt dong co Bulb
theo goc danh lica som (tai vi tri 50% budm ga o cac
toc dé 1550v/ph, 2600v/ph, 4000v/ph)

Bing 1. So sanh cong sudt dong co Bul 5/RON95 véi 50% vi tri cung cap nhién liéu

n = 1550v/ph n = 2600v/ph n = 4000v/ph

Nhién li¢u

Pe [kW] (£%) Pe [kW] (£%) Pe [kW] (£%)

RONO5 13.963 - 29.232 - 44.391 -

Bul5(3d0) 13.004 -6.868 28.440 -2.709 43.694 -1.570
Bul5(5d9) 14.383 3.008 30.060 2.833 45.207 1.838
Bul5(7d6) 15.628 11.924 31.363 7.290 46.887 5.623
Bul5(9d0) 17.234 23.426 31.576 8.019 47537 7.087
Bul5(11d$) 17.766 27.236 32.263 10.369 47.932 7.977
Bul5(13d0) 17.679 26.613 32.057 9.664 46.197 4.068
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+ Dién bién cong suit dong co tai 90%
vi tri cung cip nhién liéu:

Ciing vay, & vi tri cung cép nhién liéu
90% thi cong suat dong co khi st dung nhién
liéu Bul5 phat huy tot nhat tmg v6i goc danh lira
som duogc diéu chinh tang 1én dén 11[d6]. Tuy
vay mirc d6 ting cong suit khong con cao nhu
ché do tai trung binh 50%. Cong suat cua dong
co khi stir dung nhién liéu sinh hoc Bul5 ¢ ca hai
truong hop téc d6 cao n=4000[v/ph] va toc do
trung binh n = 2600[v/ph] déu ting khoang 5.8%
(xem hinh 3 va bdng 2) so v6i khi str dung nhién
liéu RONOS.
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Hinh 3: Mikc d¢ tang/giam céng sudt dong co Bulb
theo goc danh lica som (tai vi tri 90% budm ga o cac
toc dé 1550v/ph, 2600v/ph, 4000v/ph)

Bing 2. So sanh cong sudt dong co BULS/IRONIS véi 90% vi tri cung cdp nhién liéu

n = 1550v/ph n = 2600v/ph n = 4000v/ph
Nhién li¢u
Ne [KW] (£%) Ne [kKW] (£%) Ne [KW] (£%)
RON95 16.557 - 31.685 49.446 -
Bul5(3d¢) 15.689 -5.239 31.066 -1.955 46.039 -6.889
Bul5(5d6) 18.048 9.007 31.603 -0.260 49.048 -0.804
Bul5(7d¢) 17.259 4.241 31.963 0.875 50.108 1.340
Bul5(9d6) 18.465 11.524 32.709 3.230 50.434 1.999
Bul5(11ds) |  19.516 17.872 33.524 5.802 52.329 5.831
Bul5(13dy) |  18.705 12.978 32.895 3.819 51.640 4.437
3.3. Két qua do va phan tich tiéu hao ning s
lwgng dpng co chay Buls so véi RON9S . |
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Hinh 4. Mic do tang/giam tiéu hao nang luong Bulb
theo goc danh lira som (tai vi tri 50% buom ga o cac
toc dé 1550v/ph, 2600v/ph, 4000v/ph)

téc do 1550v/ph, 2600v/ph, 4000v/ph)
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Bing 3. S0 sanh tiéu hao ndng lwong riéng ciia dong co BU15/RON9S ¢ 50% vi tri cung cdp nhién liéu

n = 1550v/ph n = 2600v/ph n = 4000v/ph
Nhién liéu
W[MJ/KWh] | dW (%) | W[MJ/KWh] | dW (x%) | W[MJ/KkWh] | dW (%)
RON95 15.34 12.30 12.68
Bul5(3d9) 16.87 9.94 12.77 3.78 14.19 11.94
Bul5(5d9) 13.82 -9.06 12.21 -0.79 14.18 10.59
Bul5(7d9) 13.65 -12.23 11.70 -4.91 12.83 1.10
Bul5(9d9) 12.31 -22.24 11.50 -6.51 12.57 -0.81
Bul5(11dj) 11.96 -27.47 11.16 -9.29 12.36 -2.55
Bul5(13d9) 12.70 -22.11 11.43 -7.08 12.56 -0.94
Két qua phan tich tiéu hao nhién liéu,

duoc tinh toan va phan tich theo tiéu hao nang 0 -

luong riéng tinh bang [MJ/kWh]- dua trén ty 18 20 -

thanh phan tham gia va gia tri vé nhiét tri thap ly T | I I N IR 1]

thuyét ctia nhién liéu xing RON95 va Butanol. S -40 -

Két qua trén hinh 4 cho thdy, tiéu hao § 60 -

ning lugng riéng nho nhat ciia dong co chay =

Bul5 ¢6 goc danh lira t6i uu khoang 11[d6] khi 80

van hanh ddng co ¢ ché do tai trung binh (50% 100

vi tri buém ga) va ing véi tée d6 thap 1550v/ph. CA_BTDC {Deg)

O céc tbe dd cao hon, goc danh lura sém toi vu ETHAS0 4000  ETHAS50 2600 THAS0_1550

¢6 xu hudng ting 16n hon 11[d6]; tién gan vé

phia 12[d6]. O goc danh lira t6i wu nay, tidu hao
nang luong riéng khong nhiing it nhat ma con co
thé giam tir 2.55% dén 27,47% so véi khi chay
RONO95 (Bang 3 va Hinh 4).

Véi muc tai cao hon, & vi tri cung cip
nhién li€u 90%, thi tiéu hao niang lugng riéng
nho nhit ciia dong co khi st dung nhién liéu
Bul5 c6 ving diéu chinh goc danh lira som tdi
vu khoang 10[d6] dén 11[d6]. Theo do, tmg voi
tbc do cao 4000v/ph thi co6 goc danh lira tbi wu
khoang 11[dd], con khi téc d6 dong co giam vé
1550v/ph thi goc danh lia t6i wu giam dan vé
khoang 10[d0] (xem Hinh 5).

Két qua do 6 nhiém khi thai cho thay
thanh phan khi thai CO giam 13 rét tir (-10%)
cho dén (-60%) khi sir dung nhién liéu Bul5
trong ving thay doi goc danh lira nghién ciru.
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Hinh 6. Mikc dé giam chdt phat thai CO khi ding
Bul5 theo géc danh lira sém ( 50% vi tri buém ga
6 cdc toe dé 1550v/ph, 2600v/ph, 4000v/ph)
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Hinh 7: Mire d¢ giam chat phat thai CO khi ding
Bul5 theo goc danh lira sém ( 90% budm ga o cdc
toc dé 1550v/ph, 2600v/ph, 4000v/ph)
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3.4. Két qua do 6 nhiém khi thai

Theo d6, két qua phan tich cho thdy: ¢ ché
dd tai trung binh (¢ mirc 50% vi tri buom ga -
Hinh 6) tai goc danh lira som 11[d6], thanh phan
khi doc hai CO giam tir (-38%) cho dén (-49%)
dbi v6i ving toc do trung binh va thdp; con &
ché do tai 16m (¢ mike 90% vi tri buom ga) thi
CO ciing giam trung binh tir (-35%) dén (-45%)
tai goc danh ltra sém 11[d6] (Hinh 7).

4. Két luan

Qua két qua thi nghiém dong co chay trén
bang thtr cong sudt APA-204, dwa trén su phan
tich, danh gia anh hudng cua viée didu chinh goc
danh lira sém ban dau dén tinh kinh té k¥ thuat
ciing nhu mic do phat thai 6 nhiém moéi trudng
ddi voi dong co st dung nhién li¢u sinh hoc
Bul5 so véi nhién liéu RON95, bai béo nay rat
ra mot sb két luan nhu sau:

+ Goc danh lira som ban dau ti vu cho
dong co Daewoo A16 DMS st dung nhién liéu
sinh hoc Bul5 1a 11£1 d6 goc quay truc khuyu

trude diém chét trén (BTDC); tang som hon 6 do
so goc danh lira sém ban dau cua dong co khi
dung nhién li¢u thi truong RON9S.

+ Cong suat dong co c6 thé ting khoang
6% dén 10% & cac ché do tai va téc do trung
binh tr¢ 1€n (trong khi tiéu hao nhién liéu chi co
tang lén tir 1% dén 5.5%) ng voi goc danh lira
som ban dau toi wu (11£1 do) khi str dung nhién
liéu sinh hoc Bul5 so vd&i nhién liéu xang
RON95; nén tiéu hao nang lugng riéng
[MJ/kWh] c6 thé giam tir 2,55+27,47%.

+ Mirc d6 phat thai chat 6 nhiém CO c6
thé giam tir 35% dén 49% & cac ché do van hanh
g véi goc danh lira som ban dau tdi wu (11£1
dd) khi dong co st dung nhién li€u sinh hoc
Bul5 so véi nhién liéu xdng RONOS.

Céc két luan trén cho thiy can thiét phai
diéu chinh géc danh lira som ban dau ciia dong
co mot cach hop 1y dé c6 thé phat huy hiéu qua
viée sir dung nhién liéu thay thé.
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