CONG NGHE

XAY DUNG MO HINH BANH GIA HIEU QUA
CUA BO SUNG KHI PROPANE BOI VO1 DONG CO XANG

BUILDING EFFECTIVE EVALUATION MODELS OF PROPANE ADDITION TO GASOLINE ENGINE

TOMTAT

Hién nay, dtng trede van d& 6 nhiém mai truong ngay cang tram trong, mot
trong nhitng nguyén nhan dé Ia tir khi thai cdia dong co, moi qudc gia ¢o nhiing
chinh séch riéng dé giam phat théi khi doc hai. Nham giam anh hudng tir cac
chat doc hai d6i voi moi trudng va con nguoi, dap tng yéu cau duoc quy dinh vé
khi thai ddi voi dong co Ip trén phuong tién co gidi duong bo thi mdt trong
nhitng hudng nghién ctu hién nay la s dung nhién liéu thay thé. Trong nghién
clu ndy dé danh gia hiéu qua lam viéc clia dong co khi bd sung khi propane cac
téc gid xay dung md hinh dong co bang phan mém AVL Boost, ri tir d khao sét
danh gia v6i cac ty I& propane duoc thay thé.

Tir khda: Mo hinh dong co, dng co xang, khi propane.

ABSTRACT

Nowadays, facing increasing environmental pollution, one of causes is from
engine exhaust, that each country has built its owned policies to reduce
hazardous gas emission. To lessen bad effects from toxic substances to
environment and human, meet with requirements on exhaust for the
motorcycles built in road vehicles, one of existing research trends is use of
alternative fuels. In this research, to evaluate performance efficiency of the
engine on adding propane, the authors build the engine models by AVL Boost
software, then survey and evaluate the alternative propane portion.

Keywords: Engine model, gasoline engine, propane gas.
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1.DAT VAN BE

Dé giam cac thanh phan ddc hai trong khi thai dong co
xang, ngoai cac bién phap cong nghé nhu cai tién két cau
bubng chay, thay ddi pha phéi khi, tdi vu héa cac thdng s6
clia qua trinh cung cap nhién liéu,... thi bién phap st dung
nhién liéu sach cho ddng co xang, trong do6 co6 nhién liéu
khi héa léng (Propane) hién dang dwgc nhiéu nha khoa hoc
guan tam. Nhién liéu Propane c¢é dac diém chay tvong tu

70 | Tap chi KHOA HOC & CONG NGHE e S6 Dac biét 2018

Hoang Xuan Anh*", Nguyén Tudn Nghia®,
Nguyén Van Tuan?, Nguyén Thi Hué®

xang, c6 tinh bay hoi va hoa tron t6t véi khdng khi va c6 tri
s6 octane (octane = 111) cao hon xang nén rat thich lop
lam nhién liéu cho ddng co dét chay cudng bic [1]. Pac
diém két cdu chung ctia dong co st dung Propane dot chay
cwdng birc hoan toan twong ty dong co xang va chi khac &
hé théng cung cdp nhién liéu va tao hdn hop. Cac nghién
clru da chi ra rang, déng co chay Propane c6 tinh kinh té
nhién liéu cao hon déng co xang do suét tiéu hao nhién
lieu thap hon. Méat khac, phat thai cac thanh phan doc hai
clia dong co chay nhién liéu Propane thap hon nhiéu so voi
chay xang nén Propane dugc coi la nhién liéu sach, vi vay
nhién liéu nay c6 xu huéng dwoc str dung ngay cang réng
rdi dé lam nhién liéu thay thé trong dong co dot chay
cuwdng btre [2].

Viéc chuyén d6i dong co xang sang Propane [3] thuong
lam gidm c6ng suét. Van dé nay cé thé duoc giam thiéu
bang céch thiét ké can than hé thdng phun dé nhiét lam
Propane boc hoi dugc rat ra tir khdng khi nap vao, do dé
khong khi dwgc lam lanh va bi dong két, lam tang thé tich
nap. Két qua nghién ctru cho thay suw bay hoi va sk hoa trén
ctia hdn hop khi ap suat phun thay déi 1a khac nhau dan t&i
m6é men déng co va nhiét dd hén hop trong xi lanh ciing &
murc khac nhau.

2. MO HINH TiNH TOAN

Hinh 1. M6 hinh dong co INZ - FE trén AVL-Boost
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Viéc tinh toan md phéng céc thong s6 clia dong co trén
phan mém AVL-Boost dwgc thyc hién trén md hinh moé
phdng dong co dwoc thanh lap thé hién nhu hinh 1. S6 liéu
nhap vao mo hinh déng co duwgc lay tir bang 1. M6 hinh moé
phéng st dung mé hinh chay Fractal, mé hinh truyén nhiét
Woshni 1978, sau khi nhap s6 liéu tién hanh chay mo hinh
két qua thé hién trén bang 2, bang 3 va do thi hinh 2.

Bang 3. Két qua mo phdng suét tiéu hao nhién liéu khi bo sung khi Propane

NB 5% 10% 15% 20% 30%

n ge ge ge ge ge ge
(9/kW.h) | (g/kW.h) | (g/kW.h) | (g/kW.h) | (g/KW.h) |(g/kW.h)

1000 | 284,37 | 304,10 | 313,03 | 320,90 | 329,33 | 340,57
2000 | 26659 | 281,19 | 28857 | 29313 | 299,77 | 308,06
3000 | 26364 | 28358 | 293,01 | 299,96 | 30883 | 320,13
4000 | 266,89 | 27991 | 28598 | 291,06 | 296,55 | 303,96
5000 | 26855 | 280,09 | 286,17 | 289,94 | 294,75 | 301,30
6000 | 277,81 | 289,49 | 294,97 | 299,40 | 304,26 | 310,88
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Hinh 2. K&t qua md phdng cong sud, sudt tiéu hao nhién liéu ca dong co
v6i 50 liéu thue nghiém khi st dung xang

Bang 1. Thong s6 co ban clia ddng co Toyota Vios INZ-FE

Thong so Ky hiéu Giatri
Hanh trinh piston (mm) S 84,7
Buing kinh xi lanh (mm) D 75
56 xi lanh (-) | 4
Cong sudt dinh mikc (kW) Ne 80
M6 men cyc dai & n = 4200 v/ (Nm) Mena 140
56 vong quay dinh mikc (v/ph) N 6000
Suat tiéu hao nhién liéu nhd nhat ge 244
(g/KW.h)
Tisonén(-) € 105:1
Bang 2. Két qua mo phdng cong suét khi bd sung khi Propane
NB 5% 10% 15% 20% 25%
n Ne(KW) | Ne(kW) | Ne(kW) | Ne(kW) | Ne(kw) | Ne(kw)
1000 8,87 8,25 7,98 7,13 747 712
2000 18,48 17,46 16,99 16,58 16,18 15,61
3000 31,07 28,70 27,66 26,61 25,74 2441
4000 4542 4317 42,06 41,26 40,37 39,11
5000 64,04 61,24 59,89 58,95 57,79 56,23
6000 74,13 70,96 69,57 68,39 67,07 65,31

Do thi hinh 2 cho thay, sai léch ctia két qua mé phéng
so voi thic nghiém nhu trén déu nhd hon 5% nén co thé
néi mo hinh mé phéng dong co dwgc xay dyng dam bao
do tin cay va co thé sir dung dé tinh toan moé phong cac
thong s6 lam viéc clia dong co.

3. KET QUA KHAO SAT VA THAO LUAN
3.1. Tinh nang lam viéc
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Hinh 3. So sanh tinh ndng cong sudt khi st dung xang va khi Propane
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Hinh 4. So sénh tinh ndng suét tiéu hao nhién liéu khi st dung xang va khi
Propane
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T hinh 3, 4 cho thay, & dwong dac tinh ngoai, cdng suat
dong co giam trung binh khoang 16% trong mién sé vong
quay dong co tir 1000 v/ph dén 6000 v/ph khi st dung khi
Propane. O' s6 vong quay ddng co la 3000 v/ph, cong suét
trong trvdng hop chay khi thién nhién gidm téi 21,4% so
V@i tredng hop dong co chay nhién liéu xang. Nguyén nhan
la do Propane ton tai & dang khi nén sé& chiém ché khong
khi trong qua trinh nap nhién liéu cla dong co. Suat tiéu
hao nhién liéu ctia ddng co cling tang theo, gia tri tang
trung binh 15%.

3.2. So sanh thanh phan phat thai doc hai

Phan mém AVL-Boost dua ra cho ta két qua mé phéng
vé cé&c thanh phan phét thai ctia dong co la phat thai NOy,
CO, HC. Céc biéu dbé hinh 5, 6, 7 thé hién va so sanh phat
thai cla dong co trong cac treong hgp nhién liéu xang,
nhién liéu khi véi diéu kién bwém ga mé hoan toan.

Khi th&i NOy:
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Hinh 5. So sanh phét thai NOy khi st dung nhién liéu xang va Propane

T hinh 5 cho thay, phat thai NOy clia dong co khi st
dung nhién liéu Propane xu huvéng gidm manh so véi khi
dong co st dung nhién liéu xang. Phat thai NOy giam trung
binh & 30% Propane la 15%. Phat thai NOy dwgc hinh thanh
trong diéu kién nhiét do cao va thira 6xy nén cé thé giai
thich nguyén nhan gidm phat thai NOy la do tdc dé lan tran
mang Ira cla Propane nhd hon xang nén qua trinh chay
dién ra cham hon lam tang tén that nhiét qua thanh vach
xylanh, tlr dé giam nhiét do cuc dai trong budng chay.
Ngoai ra, Propane c6 nhiét d6 mang Itra nhé hon clia nhién
liéu xang va c6 chi s6 Octan cao hon xang nén qua trinh
chay tré kéo dai hon cling lam gidm nhiét dd quéa trinh
chay. Nhitng yéu t6 trén déu dan téi két qua 1a nhiét do qua
trinh chay giam, tir d6 gidm phat thai NOy.
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Khi thai CO, HC:
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Hinh 6. So sanh phat thai CO khi st dungnhién liéu xang va Propane
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Hinh 7. So sanh phat thai HC khi st dung nhién liéu xang va Propane

Tl hinh 6 va 7 cho thdy, do nhién liéu Propane ton tai &
dang khi nén cai thién dwoc chéat lvgng hinh thanh hén
hop, tir d6 cdi thién qua trinh chay lam gidm phat thai CO vi
phat thai nay hinh thanh do qua trinh 6 xy héa khéng hoan
toan. Phat thai CO, HC c6 xu huéng giam manh khoang
39,6% va 22,5% khi dong co st dung 30% Propane so véi
trvdng hop st dung nhién liéu xang. Nguyén nhan chinh la
do hdén hop Propane va khong khi dwoc hoa trdn tét hon
dan téi quéa trinh chay triét dé hon, diéu nay cling gép phan
lam giam phéat thai CO nhu da phan tich. Mot yéu td nita
dan téi gidm phét thai HC cling phai ké dén dé la nhién liéu
Propane cung cap & dang khi nén sé giam thiéu dwoc phat
thai HC sinh ra do co ché hap thu va gidi phéng HC trén bé
mat guong xylanh.
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4. KET LUAN

Nghién ctru da thyc hién dugc:

+ Xay dwung m6 hinh danh gia hiéu qua ctla viéc cung
cdp Propane cho dong co xang, voi két qud, cong sudt clia
dong co ¢6 xu huéng gidm, trung binh gidam khodng 16%
khi sttdung Propane dén 30%. Tat ca cac thanh phan phat
thai doc hai déu co6 xu hwéng gidam, CO giam trung binh
18%, HC giam 10,8% va NOy gidm 8,7%.

+ Tlr nhitng két qua nghién cu néu trén, cé thé thay
viéc chuyén déi cac déng co xang dang lvu hanh sang st
dung nhién liéu khi lam giam déang ké cac thanh phan phat
thai doc hai, gop phan giam thiéu mic dd 6 nhiém moi
treong. Viéc chuyén doi dong co xang dang lvu hanh sang
st dung nhién liéu khi 12 kha thi va c6 y nghia thuc tién cao.
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