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NGHIEN CU'U CAI THIEN CHE PQ LAM VIEC CUA PQNG CO XE TAXI
KHI HOAT PONG TRONG THANH PHO

Tran Vin Hoang', Pinh Vin Phwong', Nguyén Thanh Binh' Trin Trong Thé'

Tém tit: O Viét Nam nguoi dan sw dung dich vu taxi twong déi nhiéu, nhat la nhitng do thi lon.
Déi véi ddi hinh xe taxi duwoc sit dung trong cdc thanh phé I6n thi hau hét dang sir dung nhitng xe
6 ldp dong co xdang thé hé cii, sir dung co cau phoi khi co khi, khéng c6 bo xir Iy khi xd. Khi ché
tao dong co dot trong cho xe o to, nguoi ta thuong chon ché dp thiét ké la ché dé tai dinh mirc, boi
vdy dong co sé lam viéc hiéu qua o ché dé tai cao va téc do 1én. T uy nhién khi xe taxi hoat dong
trong thanh phd, toc dg xe thap, xe thuong hay phdi dirng dé nén dong co thuong xuyén hoat déng
6 tai b phdn. Khi dong co hoat dong & ché dd nay sé gay tiéu ton nhién liéu va tang mirc phat thai
trong khi xd ra méi truong. Vi vdy, can thiét phdi cdi thién ché dg lam viéc ciia dong co trén xe taxi.
Bai bdo nay sé nghién ciru cdi thién ché d lam viéc dong co d@é giam tiéu hao nhién liéu va giam

phat thai cua dong co.
Tir khéa: Dong co, phat thai, tdc do, nhién liéu.

1. PAT VAN DE

Taxi cO mit & 63/63 tinh, thanh phd trén ca
nude véi tong sd lwong xe taxi khoang hon
67.000 xe. Hoat dong taxi chu yéu do cac doanh
nghi¢p tu nhan tham gia.

Chinh phu, B0 GTVT va UBND cdc tinh,
thanh phd di c6 hang loat cac giai phap giam
thiéu Un tic giao thong, giam 6 nhiém moi
truong nhu: day manh dau tu phét trién két cu
ha tﬁng, han ché phuong ti€n ca nhan tai cac do
thi 16n, hién dai hoa diéu hanh giao thong do thi.

Tinh trang Un tic giao théng da duoc giam di
tuy nhién trong ndi do, tai nhiing gio cao diém
tinh trang nay van tiép dién lam cho cic phuong
tién trong d6 c6 taxi thudng di voi téc do thap,
tai nho, luén phai dung dd vi vay luong tiéu thu
nhién liéu 1a rat 16n, dong co thuong xuyén lam
viéc & cac ché do tai bo phan (Ha Quang Minh,
2002), nghién ciru (Vi Ngoc Khiém, Nguyén
Vian Tuan, 2013) da phan tich anh hudng cia pha
phdi khi toi cac ché d6 cong tac cua dong co dbt
trong khi sir dung trén xe hybrid, nghién ctu

" Trieong Pai hoc Kinh té Ky thudt Céng nghiép

(Pao Trong Thing, Vii Ngoc Khiém, Nguyén
Vin Tuan, 2012) d phan tich su thay d6i ché do
lam viéc cua dong co nhi¢t dinh hudng ung dung
cho xe hybrid va anh hudng cua pha phdi khi d6i
voi dong co & cac ché do tai nho va vira. Jinxing
Zhao (Jinxing Zhao, Min Xu, Mian Li, Bin
Wang, Shuangzhai Liu, 2012)cling cong sy nhim
t6i uu hoa chu trinh Atkinson ddi véi dong co dbt
trong dung trén xe thuong xuyén lam viéc &
nhitng ché d¢ tai nho, Victor Gheorghiu (Victor
Gheorghiu, 2003) cho thay hiéu qua cua chu ky
Atkinson thuc hién thong qua m¢ rdng goc dong
mudn xupap nap cua md hinh dong co Toyota
Prius II. O céc ché d6 nay, cac chi tiéu kinh té va
mdi truong ctia dong co thay dbi theo chiéu
hudng x4u di, can c6 thém nhitng nghién ciru dé
cai thién chat lugng lam viéc cia dong co khi
hoat dong ¢ nhiing ché 3o nay.

2. CO SO LY THUYET XAC PINH
VUNG LAM VIEC CUA PONG CO XE
TAXI THUONG XUYEN HOAT PONG
TRONG THANH PHO

2.1. Phuong phap thuc nghiém
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LIGHT DUTY CHASSIS DYNO TESTCELL (WVTCO1)

Hinh 1. Sor d@6 thiét bi thir nghiém

Phuong phap nay, dong co dugc dat trén
bang thir, van hanh theo chu trinh thir danh cho
xe trong thanh phd (chu trinh thir ECER15 theo
tifu chudn Chau Au) (ECE/324/Rev.
1/Add.82/Rev.4.26 Apri, 2011).

2.2. Phwong phap tinh toan ly thuyét

Trén co sé chu trinh thir xe trong thanh phd
ECE R15 v&i td¢ V= 50km/h, thong qua hé
thong truyén dong banh xe va hop sd xac dinh
dugc cong suit yéu cau cua dong co. Tap hop
cac gia tri nay la vung hoat dong thuong xuyén
cua dong co.

Trong pham vi nghién ctu, bai bdo chon
phuong phép xac dinh vung lam vi¢c cuia dong

co ldp trén xe taxi bang phuong phap 1y thuyét,
gia thiét xe chay theo chu trinh thir d6i vai
phuong tién hang nhe chay trong thanh phd theo
chu trinh thd ECE R15 va théa man céc ti€u
chuén Euro II1.

3. GIAI PHAP CAI THIEN CHE DPQ
LAM VIEC CUA PONG CO XE TAXI

3.1. Xac dinh vung lam viéc ctia dong co
van hanh theo chu trinh thir ECE R15

Dbi v6i chu trinh 14i xe ndi do gébm 4 chu
trinh con dugc lap lai giéng nhau v6i thoi gian
ctia mdi chu trinh con 13 195(s). D6 thi thé hién
mbi lién hé giita tc d6 va thoi gian cua chu
trinh con trong R15.

Chu trinh R15
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Hinh 2. Chu trinh ldi xe trong ngi do ECE R15
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Hinh 3. Cac qua trinh thir trong chu trinh R15

Nhu vay, qua chu trinh thir R15 xac dinh
duoc & mdi toe do cua xe thi gia tdc cua xe
duoc xac dinh cu thé.

3.2. Mb hinh tinh toin cic thong sb cong
tac ciia dong co bang phan mém AVL-Boost

Mb hinh dong co I3 SOHC xay dung bang
phan mém AVL Boost.

X hiPg

o hiPS

b

Hinh 4. M6 hinh dong co nhiét 13 SOHC

Mo hinh dong co sit dung mdé hinh chay
Fractal; mo hinh truyén nhiét Woschni 1978
(Jinxing Zhao, Min Xu, Mian Li, Bin Wang,
Shuangzhai Liu, 2012); m6 hinh nap, thai; mo
hinh khi thai.

Céac phan tr cia mé hinh mo phong qué
trinh truyén nhiét va truyén chat dong co I3
SOHC dugc lya chon 1a (AVL, Thermodynamic
cycle simulation Boost, Primary, version
2013.1; AVL, Thermodynamic cycle simulation
Boost, Boost uers guide, version 2013.1).

Céac phan tir xylanh C1, C2, C3; phan tir
nap, thai, loc khi; phﬁn ttr binh 6n ap: PL1 va
PL2; phﬁn tr can: R1, R2; phﬁn ttr diém do:
MP1, MP2; phﬁn tir phan nhanh: J1, J2, J3; phﬁn
tor bién SB1, SB2.

Kiém chimg mo hinh tinh toan dong co I3
SOHC bang phin mém AVL Boost: Sau khi thiét
lap mo hinh dé kiém chimg, danh gid do chinh
xac ciia md hinh tac gia tién hanh x4y dung dic
tinh ngoai dong co véi két qua nhu hinh 5.
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Hinh 5. Dac tinh ngoai dong co 13 SOHC
tinh todn va nha san xuat

Tur hinh 5 cho thiy két qua mo phong
xdy dung dac tinh ngoai cta dong co co
sai sO 16n nhit 3,1% do d6 moé hinh méd
phéng dong co 13 SOHC 1a déng tin cay
va co thé dung dé tinh toan, lya chon pha
phdi khi méi cho dong co I3 SOHC khi sir

dung cho xe thuong xuyén lam viéc & ché
do tai by phan.

3.3. Két qua tinh toan véi cac trwomg hop
pha phéi khi khic nhau

Str dung md hinh da 1dp dugc tinh toan céc
thong s6 cong tac tai diém c6 M, = 23N.m va
tbc do n = 3300v/p bang phan mém AVL Boost
tién hanh gitr nguyén vi tri buém ga, ting dan
gdc dong mudn xupap nap (géc mo sdGm xupap
nap gitt nguyén) va giam dan géc md sém
xupap thai (goc dong mudn xupap thai gil
nguyén). Pong thoi vai viée thay ddi pha phdi
khi 14 viéc tang ty s6 nén ciia dong co tir 9,3 1én
10,3. Ty s6 nén do duoc 10,3 1a do qua trinh thir
nghiém thay d6i goc dong mo xupap, tai vi tri
niy cho coéng sut 1on nhat va suit tiéu hao
nhién liéu nhd nhat (Dua trén viéc tinh toan cac
thong s hinh hoc ciia budng dot) két qua duoc
thé hién nhu bang 1, bang 2.

Bang 1. Quan hé giira goc dong mudn xupap nap, goc mé sém xupap xa véi mé men

Go6c mo sém xupap xa

25" 30" 35" 40" 45" 50" 55" 60"
, 70° | 2240 | 2248 | 2251 | 2222 | 2238 | 2244 | 2244 | 2232
Goc 750 | 22,93 | 23,01 | 23,04 | 22,98 | 22,97 | 2294 | 2293 | 2285
dong o0 | 2319 | 2327 | 2331 | 2329 | 2306 | 2323 | 2323 | 23.11
i‘;‘; 85" | 2340 | 2348 | 23.52 | 2347 | 2345 | 2344 | 2344 | 2332
nap 90° | 2351 | 23,59 | 23,63 | 23,58 | 23,57 | 23,55 | 23,55 | 23.43
' 05° | 23,01 | 23,00 | 23,02 | 23.08 | 23.05 | 23,05 | 23,04 | 22,93
100° | 22,08 | 2216 | 2220 | 2216 | 2213 | 22,12 | 22,12 | 22,01

Bang 2. Quan hé giira goc dong mudn xupap nap, goc mé sém xupap xa véi suat
tiéu hao nhién li¢u ctia dong co

Go6c mo sém xupap xa
25" 30" 35" 40" 45" 50" 55" 60"
, 70° 403 402 | 401 403 404 | 406 | 406 | 407
;22; 75 395 394 393 394 394 395 395 396
e 802 391 390 | 38 | 390 | 391 392 | 393 393
aupap 55 388 388 387 | 387 | 388 390 | 390 | 391
nap 90 387 | 38 | 385 | 38 | 38 | 387 | 388 389
' 959 394 | 393 392 | 393 393 394 | 395 397
100° | 408 | 407 | 406 | 407 | 408 | 409 | 409 | 411
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Tir bang 1- 2 cho thdy diém c6 goc dong mudn
xupap nap 1a 90° va géc mé sém xupap thai la 35°
s& ¢6 duge M. 14 16n nhit va suat tiéu hao nhién
lidu g, 14 nho nhét. Pay la goc phdi khi hop 1y ciia
dong co ¢ ché do M = 23N.m, n = 3300v/p.

3.5. Kiém nghiém céc chi tiéu cia dong co
I3 SOCH véi pha phdi khi va tj s6 nén méi
khi chay tai cac diém khic ciia chu trinh thir
ECE R15

Véi gia tri 1y thuyét vira tinh duoc can
nhap lai cac thong sb cua co cdu phdi khi
vao mdé hinh dong co nhi¢t da xay dung
bing phin mém AVL Boost dé kiém
nghi¢m lai két qud khi dong co lam viéc &
cic ché d6 khac cua chu trinh bao gdm ché
do toc dd 16n nhat cua xe khi di sd 1
(15km/h), ché @6 tdc do lén nhét cua xe khi
di s6 2 (32km/h).

Bang 3. Két qua so sanh g, khi M, = 22,7 [N.m] tai toc d9 32 (km/h)

Téc do g. [g/kW.h]

[vg/ph] Nguyén thuy Cai tién Thay d6i Phan trim (%)
1700 338 322 16 -4,7
2000 328 312 16 -4,9
2300 323 304 19 -5,9
2500 335 315 20 - 6,0

Bang 4. Két qua so sanh g, khi M, = 22.14 [N.m] tai tdc d§ 15 (km/h)

Téc do g. [g/kW.h]

[ve/ph] Nguyén thuy Cai tién Thay d6i Phan trim (%)
1700 377 358 19 -5,0
2000 367 348 19 -5,2
2300 397 366 31 -7,8
2500 412 384 28 - 6,8
2800 417 389 28 - 6,7

Bang 5. Két qua so sanh g, khi M, = 14.1 [N.m] tai toc d9 7,5 (km/h)

Téc do g. [g/kW.h]

[vg/ph] Nguyén thuy Cai tién Thay di Phan trim (%)
1700 404 387 17 -4.2
2000 407 383 24 -5,9
2300 421 396 25 -5,9
2500 433 407 26 - 6,0
2800 440 422 18 -4,1

4. KET LUAN muc giam 4,7 % tai toc do 1700 [v/p] dén giam

Sau khi tinh toan nhiét dong dong co vdi truc
cam m&i két qua cho thiy:

- Tai M, = 22,7 [N.m] khi xe di s6 2 tai tc do
32 (km/h) sudt tiéu hao nhién liéu ctia dong co
giam tir 338 g/kW.h xudng con 322 [g/kW.h];

16n nhét tir 335 [g/kW.h] xudng con 315 [g/kW.h]
mue giam 6,0% tai tbe do 2500 [v/p].

- Tai M. = 22.14 [N.m] khi xe di s6 2 tai tc
d6 15 (km/h) suét tiéu hao nhién liéu cua dong
co giam tir 377g/kW.h xudng con 358 [g/kW.h];
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murc giam 5,0 % tai tbc d6 1700 [v/p] dén giam 7,5 (km/h) suét tiéu hao nhién liéu ctia dong co tai

1on nhit tr 397[g/kW.h] xudng con 366 tdc do 1700 [v/p], 2800 [v/p] mirc gidm cua sudt

[g/kW.h] mic giam 7,8% tai téc d6 2300 v/p. tiéu hao nhién liéu khoang 4%. Tai toc do 2000

Tai toc d6 2500 [v/p] va 2800 [v/p] muc giam  [v/p], 2300 [v/p] mirc giam cua sudt tiéu hao nhién

khoang 6,7%. liéu khoang 5,9%. Tai tbc do 2500 [v/p] sudt tiéu
- Tai M, = 14.1 [N.m] khi xe di s6 1 tai tdc @ hao nhién liéu giam khoang 6,0%.
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Abstract:
RESEARCH TO IMPROVE THE WORKING MODE OF TAXI ENGINE WHEN
OPERATION IN THE CITY

In Vietnam, people use taxi services quite a lot, especially in big cities. For the fleet of taxis used in big
cities, most of them are using cars with older generation gasoline engines, using a mechanical
distribution mechanism, without an exhaust processor. When making internal combustion engines for
cars, people often choose the design mode as the rated load mode, so the engine will work efficiently at
high load and high speed. However, when the taxi operates in the city, the vehicle speed is low, the car
often has to stop and park, so the engine often works at partial load. When the engine operates in this
mode, it will consume fuel and increase emissions in the exhaust gas to the environment. Therefore, it is
necessary to improve the working mode of the engine on the taxi. This article will study to improve the
engine working mode to reduce fuel consumption and reduce engine emissions.

Keywords: Engine, emissions, speed, fuel.
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