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AN APPLICATION OF OBD Il WIFI DIAGNOSTICS TO THE STUDY OF VEHICLE FUEL
CONSUMPTION IN REAL OPERATING CONDITIONS
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Tém tat - Suét tiéu hao nhién liéu (STHNL) cla 6 t6 khi van hanh
thwe té thwdrng cao hon so véi cong bd clia hang xe. Do dé. xac
dinh chinh xac STHNL thuc té va ché dé van hanh kinh té sé gidp
nguoi tiéu dung va x& hoi giam chi phi nhién ligu va 6 nhiém khi
thai. Xac dinh STHNL kha khé kh&n do can thiét bi do nhién liéu
tiéu hao, thoi glan quéang dudng van chuyen tai trong. Bai bao
nay cong bd giai phap dung thiét bi chan doan da ndng OBD II,
dé xac dinh STHNL trong diéu kién van hanh thyc té. Két qué
thwe nghiém ddi véi 6 t6 Hyundai i20 chirng té hoan toan co thé
ng dung dugc. STHNL thye t& cao hon 16% so véi cong bd clia
hang xe. Khi chay c6 gia tdc trong thanh phd, STHNL cao hon
dén 62% so v&i cac ché do van hanh & ngoai 6; khi nhanh chan
ga, STHNL sé& téng cao hon nhidu 1an so véi téc d6 chuy&n dong
déu. Khi gia téc trén déo dbéc, STHNL cd thé tang 125% so v6i
cac ché do van hanh khac.

T khoa - thao tac lai xe; 6 t6 s6 t dong; thir trén dwong; suét
tiéu hao nhién liéu & t6; thiét bi chan doan da nang OBD II.

1. Pt van dé

Suét tiéu hao nhién lidu 1 mot trong nhitng chi tiéu kinh
té k¥ thuat quan trong ma céc nha nghién clru, san Xuét 6
t6 cling nhu nha kinh doanh san pham va ngudi tiéu ding
déu quan tam [4-8]. Suat tiéu hao nhién liéu ma nha san
xuét cong bd trong tai liéu k¥ thuat thudng thip hon nhiéu
s0 v6i gia tri & diéu kién van hanh thuc té. Do d0, x4c dinh
suat tiéu hao nhién liu thyc té cang dang dugc quan tam,
dé gitip ngudi tiéu ding c6 quyét dinh ding din ciing nhu
gop phan vao viéc giam tong tiéu hao nhién liéu, phat thai
6 nhidm, giam chi phi san xuat. Thong thuong, do tiéu hao
nhién lidu 6 t6 thuong dugc tién hanh bang thiét bi chuyén
dung dat tién. Ngay nay, cong nghé dién tir - vién thong da
phat trién manh m& nén viéc do tiéu hao nhién liéu néi riéng
va cac thong s6 ky thuat khac ciia 6 t6 néi chung, co thé
dugc thuc hién dé dang va nhanh chong thong qua thiét bi
chan doan da ning thong minh [4]. Nghién ctru nay trinh
bay két qua ing dung bd chin doan da nang OBD II Wifi
vao viéc xac dinh suét tiéu hao nhién liéu cua 6 t6 trong
diéu kién van hanh thuc té dé dua ra cac khuyén cao van
hanh hop 1y, nham tiét kiém nhién liéu cho ngudi tiéu dung
va xi hoi, giam 6 nhiém do khi thai [1, 4].

2. Noi dung nghién ctru
2.1. Chi tiéu danh gid tiéu hao nhién liéu 6 t0

Sut tiéu hao nhién li¢u (Qu, 1/100 km) cta 6 t6 dugc
danh gid bang lugng nhién liéu tiéu hao (lit) trén
100 kilomet duong chay, tir phuong trinh tiéu hao nhién
liéu, nhu sau [2, 3, 8]:

+F +F
in _ ge'(Ff +FW_FI —FJ) (1)
36 'pnl '77t

Abstract - Actual fuel consumption of a car (ACFC) in real conditions
is often higher than that reported by vehicle manufacturers. Accurate
determination of ACFC and economic operating mode will help
consumers and society to reduce fuel costs and emissions.
Determining ACFC is quite difficult due to the need to measure fuel
consumption, time, distance traveled and load. This article presents
the solution of using the OBD Il multi-function diagnostic tool to
determine ACFC under actual operating conditions. Experimental
results for the Hyundai i20 prove that the solution is completely
applicable. ACFC is actually 16% higher than that reported by vehicle
manufacturers. With acceleration in the city, ACFC is 62% higher
than that in operating modes in the suburbs. In accelerated pedal
modes, ACFC will rise several times higher than that in steady
modes. ACFC in accelerated pedal modes on slopes can increase
125% compared to that in other operating modes.
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Trong d0, ge 12 sudt tiéu hao nhién liéu dong co, 1a ham
phu thude vao ché d6 van hanh ung voi mie d6 st dung tai
dong co va sb vong quay cua dong co; tinh theo g/kWh;
F¢1a lyc can lan cia duong; Fw 1a lyc can khong khi ddi voi
0 t0; Fi 1a luc can khi xe chuyén dong trén dudng ¢ déc;
Fj 1a lyc quan tinh khi xe chuyén dong c6 gia toc; pni 1a ty
trong cuia nhién liéu, tinh bang kg/lit va n: 13 hiéu suét cia
hé théng truyén luc, tinh dén tt ca cac ton that khi truyén
cong sudt tir dong co dén cac banh xe chi dong cua 6 6.
2.2. Déi twong nghién civu va ché dp thiv nghiém
2.2.1. Béi twong nghién ciru

Dé co thé thdy rd hon mirc d9 tang tiéu hao nhién lidu
khi van hanh xe v6i cac ché d6 khac nhau, so véi sb liéu
cong bo trong tai lidu ky thuat cua nha san sudt, nhém tac
gia chon ddi tuong thir nghiém 1a xe 6 t0, st dung hop sb
tu dong AT - kiéu bién mé thity lyc. V6i xe sir dung hop
s6 tw dong AT s& c6 sy truot manh ctia bo blen mo thuy lue
khi 14i xe dap manh chan ga véi mong mudn gia toc xe
nhanh hon khi vuot xe khac. Trong truong hop nay, sy
truot manh cua bo bién mo s& dan dén tang ti€u hao nhién
liéu nhiéu hon do ton that thém cho sy trugt twong dbi giita
banh bom va banh tude-bin.

O t6 duoc diing trong thir nghiém 12 6 6 con 5 chd ngdi,
trang bi hop so tu dong c6 4 cap so t1en hiéu Hyundai i20
do hang Hyundai cua Han Qudc san xuat nam 2010, ¢6 cac
thong sO k¥ thuét chinh nhu trong Bang 1 [4].

Tinh trang 6 t6 thu nghiém: 6 t6 da qua su dung 50.000
km, dugc bao dudng thudng xuyén theo dung yéu cau bao
dudng cua hang (sau moi 5.000 km). Bén 16p xe dugc thay
mdi, tai trong trong subt qué trinh thyc nghiém gém: tai
trong co s¢ cua 6 td va 3 ngudi (twong duong 1.800 N).
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Hinh 1. O t6 Hyundai i20 thir nghiém [4]
Bing 1. Théng s6 ky thudt chinh ciia 6 t6 Hyundai i20

THONG SO KY THUAT CHUNG

Kich thugc téng thé (D x R x C) (mm) 3.940x 1.710x 1.490
Chiéu dai co s& (mm) 2.524

Vét banh xe trude/sau (mm) 1.505/1.503
Bén kinh vong quay min (mm) 5.200
Khoang sang gdm xe (mm) 175

Cong suit max/sé vong quay (kW/v/ph) 74/ 6.000
M6-men max/sé vong quay (Nm/v/ph) 134/3.500
Ty s6 nén dong co (-) 10,5:1

Thé tich xi-lanh (lit) 1,4

Haé théng lai Tro lyc dién
Hé théng phanh trudc/sau bia, c6 ABS

Suét tiéu hao nhién liéu (1/100km) 4,8
2.2.2. Cac thiét bi do

Phuong trinh tiéu hao nhién liéu (1) cho thay tiéu hao
nhién li€u cda 6 t6 phu thudc vao ché @6 van hanh 6 to, tirc
1a: tai trong chuyén cho, van téc chuyén dong, trang thai
gia tdc, diéu kién duong sa va moi truong khi hau.

Céc thong s6 do gdm: lugng tiéu hao nhién liéu, toc do
chuyén dong cua 6 t6. Ngoai ra, dé danh gia muc do ting
thém luong tiéu hao nhién lidu do sy trugt cta bd bién doi
mo-men cta 6 to su dung hop sb tu dong AT, can phai do
s6 vong quay dong co dong bod vai viée do toe do xe; tng
v6i ché do van hanh c6 gia tdc, can phai do gia toc hoic
twrong duong. Trong trudng hop nay thi thiét bi chin doan
da nang OBD II Wifi st dung dong hd do thoi gian thuc
ctia chinh thiét bi hién thi va ghi di liéu [1], [4].

Hinh 2. Thiét bi OBDLink MX Wifi [1]

Bo chéan doan da ning OBD II Wifi bao gom thiét bi két
néi OBDLink (Hinh 2) ¢6 chirc ning tiép nhan va truyén dan
dir liéu theo giao thie wifi tir bg xur 1y trung tam (ECU) cua
dong co dén thiét bi thu nhan va hién thi thong minh khac
(dién thoai thong minh hay mdy tinh dién tir) c6 kha nang

tiép nhan tin hiéu khong day. Trong nghién ctru nay, dién
thoai thong minh dung h¢ diéu hanh Android (anh chup man
hinh nhu Hinh 3) dwoc s dung dé thu nhan dit liéu tur
OBDLink théng qua phian mém chuyén dung cua thiét b
chan doan da nang OBD II duogc cai dat 1én dién thoai [1, 4].

Ngoai ra, trén dién thoai thong minh con c6 phfin mém
quay phim dé ghi lai man hinh hién thi nhim lwu trit thong
tin 1au dai trén may.

< Movies & TV = a X

Hinh 3. Giao dién phan mém OBDLInk trén
dién thoqi thong minh [1, 4]

Vi trang thiét bi su dung nhu trén, ta ¢6 do chinh xac
duogc xéc dinh bdi sai s0 cua céac dai lugng do va dugc thé
hién nhu Béng 2 sau day:

Bing 2. Sai s6 cho phép ciia cdc dai heong do

SAI SO CHO PHEP CUA CAC THONG SO
+- 0,01 (I/h)
+/- 1,0 (rpm)
+/- 1,0 (km/h)

Sai sb tiéu hao nhién liéu (5Gn)
Sai sb tbc d6 dong co (5n)
Sai s6 tbe do xe (8V)
2.2.3. CAC néi dung kiém tra va ché do vin hanh
O t6 duoc kiém tra tht nghiém trén dudng thuc té, cac
ché 3o thir nghiém dugc thyc hién ing véi cac ndi dung
kiém tra nhu sau:
~ + Do ti€u hao nhién liéu khi van hanh véi tdc do khong
doi, tr 20 dén 90 km/h véi bude 1a 10 km/h;
+ Do tiéu hao nhién li¢u khi van hanh trong thanh phé
vai toc do thay doi thuong xuyén;
+ Do ti€u hao nhién li€u khi van hanh 6 t6 trén dudong
deéo doc;
+ Po tiéu hao nhién liéu khi van hanh 6 6 theo ché do
tang toc 1on - dap manh chén ga khi can vuot nhanh xe khac.
Céc diéu kién sau day duoc chudn bi dé han ché ti da
anh huong sai khac trong cac lan thu:
- Chiéu dai cta dwong chay phai du dai so voi yéu cau
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chay thtr nghiém;

- Khdng c6 cac vat can trén duong lam dnh huong dén
q}lé trinl} chay thtr nghiém; dac biét 1a che d chay xe voi
toc d hang so;

- Phai dam bdo an toan cho xe va ngudi trong qua trinh
thtr nghiém;

- Thoi tiét 6n dinh (khong c6 gio, bao).

3. Két qua nghién ctru va ban luin
3.1. Két qud thi nghiém va ddnh gid tiéu hao nhién li¢u
khi chay xe voi toc dp hang so

Trén Hinh 4 thé hién két qua thir nghiém tiéu hao nhién
liéu 6 t@ khi van hanh thyc trén duong véi toc d chuyén
doéng déu V =90 km/h.

—@—T6c do xe...
100

=t—Tiéu hao nhién liéu...

50

-30 20 Thei gian (s) 70 120

Hinh 4. Két qua thi nghiém khi van hanh 6 16 chay voi
toc dj on dinh N = 90 km/h
Két qua xir Iy va phén tich danh gia tiéu hao nhién liéu
6 t6 tmg v6i khi van hanh xe & ché d6 duy tri toc do 6n dinh
1an Iugt tir V = 20 kmv/h dén V = 90 km/h, véi gia sb van
toc xe dV = 10 km/h. Két qua dugc thé hién trong Bang 3
va d thi biéu dién bién thién tiéu hao nhién lidu 6 to theo
téc d6 chuyén dong déu nhu trén Hinh 5.
Qnl[lit/100km] = -4E-05.V3 + 0,0097.V2 -
0,7142.V + 22,469

'b., veo®°°®
‘.‘...‘

[y
OFRNWRAUIOAINOOOORN

0 10 20 30 40 50 60 70 80 90 100
V (km/h)
Hinh 5. Dién bjén tiéu hao nhién liéu ciia 0 t6 theo van téc &
CAC ché d¢ vdn hanh duy tri toc do khong doi
Bing 3. Suat tiéu hqo nhién liéu cﬁa 0 t6 khi van hanh voi
toc do duy tri hang so

V (km/h) 21 28 4 51
Qui (1/200km) 11,12 9,68 6,38 5,97
V (km/h) 60 70 82 90
Qui (1/100km) 5,36 5,95 6,33 6,62

Két qua nay cho thiy 6 t6 thir nghiém c6 téc do kinh té
l1a V=59 km/h va suat tiéu hao nhién li€u tuong Ung la

Qni_min= 5,57 (1/100km), khi van hanh véi 3 nguoi, ké ca
nguoi 1ai. So voi tai liéu cong bd cua nha san suat 6 to
Hyundai i20 thi luong tiéu hao nhién li¢u thyc té khi thir
nghié¢m trén duong tang hon khoang 16%.

3.2. Két qud thir nghiém va ddnh gid tiéu hao nhién liéu
khi chay xe c6 gia toc trong néi dé

—w—"\/ (km/h) Gh (lit/h) Q(lit/100km)
60

55 (\ﬂ S

0 25 50 75 100 125 150 175 200 225 250 275 300
Thoi gian (s)

Hinh 6. K¢t qud thir nghiém voi ché dg van hanh
0 10 gia toc trong thanh pho

Két qua chay xe theo 10 trinh thir nghiém véi tc do thuong
xuyén thay doi trong thanh phd dugc thuc hién nhiéu lan voi
nhiéu tuyén dudng c6 mat do phuong tién luu thong khac
nhau; qua d6 cho thiy téc d¢ trung binh cang thap, vi phai
dimg truée dén d6 nhiéu lan... thi tiéu hao nhién liéu cang
tang. Trén Hinh 6 thé hién mot ché d6 van hanh khi chay xe
¢6 gia tdc trong thanh phé véi toc do trung binh vao khoang
27 km/h va tée do 16n nhét co thé dat dén 55 kmv/h (tuyén
dudng c6 dai phan cach cimg, téc do cho phép 1a 60 km/h).

V6i ché d6 van hanh trong thanh phd, xe thudng xuyén
phai ding truée dén do, rdi gia tde, 1am cho tiéu hao nhién
lidu trung binh ting 1én dang ké so vdi ché d6 van hanh duy
tri toc do hang sb. Két qua xir Iy dir liéu theo dd thi trén
Hinh 6 cho thiy, lwong tiéu hao nhién liéu trung binh vao
khoang Qu = 15,68 (1/100km) twong tmg véi téc do trung
binh V=27 km/h.

So v6i ché d6 chuyén dong déu véi V = 28 km/h
thi lugng tiéu hao nhién lidu bang Qu = 9,68 (I/100km)
(Bang 2); tic 1a lugng tiéu hao nhién liéu trung binh trong
truong hop nay tang lén khoang 62%.

3.3. Két qud va danh gid tiéu hao nhién ligu khi chay xe
trén dwong déo déc

——V(km/h) Gh(lit/h) Q (lit/100km)
50
40
20 } /
10
0
0 20 40 60 80 100 120 140 160 180
Thoi gian (s)

Hinh 7. Két qua thir nghiém véi ché dg vin hanh xe
€0 gia toc qua deo doc Hai Vin
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Hinh 7 thé hién mot ché d6 van hanh khi chay xe qua
deéo Hai Van, vai tdc do trung binh vao khoang 34 km/h va
toc do 16n nhat c6 thé dat 44 km/h, c6 lugng tiéu hao nhién
liéu trung binh Q = 17,45 (1/200km).

So v6i ché d6 van hanh duy tri toc d6 hing s6 tuong duong
trén duong nim ngang, lugng tiéu hao nhién li€u chi vao
khoang 7,75 (1/100km) (tinh theo cong thirc ham xAp xi trén
d0 thi ¢ Hinh 5), nghia 1a ting hon 125%. S& di nhu véy 1a vi
khi chay trén duong déo dbc, lugng nhién liéu tiéu hao ting
thém dé gia tdc 6 t6 va khic phuc Iyc can 1én déc cua 6 6.
3.4. Két qud thir nghi¢m va dinh gid tiéu hao nhién liéu
khi chay xe véi ché dp gia téc chin ga djt ngét

Két qua do thé hién trén Hinh 8 cho thay, khi nhin ban
dap ga dot ngot, s6 vong quay dong co ting nhanh trong
khi van tdc 6 t6 khong ting véi ty 1é twong mg. Khi nhin
ban dap ga dot ngot, chéng han khi cAn vuot nhanh xe khac,
v6i 0 t0 st dung hop sb tw dong kiéu bién mé thuy luc, thi
Xay ra sy truot rat manh ciia banh bom so v&i banh tude bin
ctia bién mo thuy lyc. Két qua s& 1am cho lwong tiéu hao
nhién li¢u 0 t6 cling tang cao dot ngot.

— - =V(Km/h) e e e e e Qlit/100km) n(rom)
30 3000

0 10 20 30 40 50 60 70
Thoi gian t(s)
Hinh 8. Dién bi¢én tiéu hao nhién ligu tdng cao khi
bien mo thay luc bi truot manh

D thi cho thay, khoang thoi gian t = 19 dén 20 s, toc
d6 dong co da tang |&n tir 943 dén 2.244 rpm; nhung toc do
xe van con chua tang. Mai dén sau khi t = 23 s thi toc do
xe mai kip tang tir 32 18n 50 km/h; 1Gc nay, luong tiéu hao
nhién liéu 6 t6 c6 thé tang lén rat cao.

Bang 3 cho thiy luong tiéu hao nhién liéu thir nghiém
¢6 thé dat cao nhat voi Q = 25,75 (1/100km) tai thoi diém
van tée V=32 km/h.

Gié tri suat tiéu hao nay cao gip hon 3 1an so véi ché
d6 van hanh véi téc d6 hiang s (v6i phuong phap noi suy
tir 46 thi trén Hinh 5, luong tiéu hao nhién lidu chi bang
Q =8,17 (1/100km)).

Bing 3. Dién ,bié’n tiéu hao nhién liéu tang cao khi
bo bien mé thuy luc bi truot manh

20 32 3,28 2.244 10,25
21 32 3,34 2.338 10,44
22 32 7,91 2.340 24,72
23 32 8,24 2.340 25,75
25 49 7,73 2.340 15,78
27 59 7,39 2.105 12,53
29 59 1,96 1.584 3,32
31 56 1,76 1.507 3,14
32 55 2,78 1.462 5,05
33 55 3,37 1.455 6,13

ts) | v (Kmm) | Gn(livh) T N(pm) [ 0 (1/100km)
1 40 1,25 948 3,13

3 38 1,36 944 3,58

8 38 1,36 943 3,58

11 38 1,69 943 4,45
15 38 1,69 943 4,45
17 38 1,69 943 4,45
19 32 2,75 | 1520 8,59

4. Két ludn

Tir két qua nghién ctru thye nghiém, c6 thé két luan:

1. Bo chan doan da nang OBD II wifi ¢6 thé két hop véi
dién thoai thong minh dé do céc thdng sb k¥ thuat cua 6 to
mot cach nhanh chong, tién loi, kha chinh x&c (xem Bang
2). Cac két qua nhan duoc tir viéc nghién ctru va dién bién
cua lugng ti€u hao nhién li¢u ung véi cac ché @6 van hanh,
phan anh diing ban chat va phut hop véi quy luat 1y thuyét
nhu da chi ra & phuong trinh ti€u hao nhién liéu (1).

2. V6i 6 16 du lich Hyundai i20 str dung hop sb tu dong
kiéu bién mo thay lyc, ¢d lwong tiéu hao nhién liéu nho
nhét trén duong thuc t& 1a Qui_min = 5,57 (1/100km) khi van
hanh ¢ toc d6 khong d6i V=59 km/h. Gia tri nay cao hon
khoang 16% so véi cong bd clia nha san xuat.

3. Khi van hanh 6 t6 trong thanh phd véi tbe do thudng
xuyén thay ddi, tiéu hao nhién liéu tang 1én khoang 62% so
v6i toe d6 chuyén dong déu tuong ting. Twong tw, véi ché
d6 van hanh trén duong déo déc, tiéu hao nhién liéu tang hon
khoang 125%; dac biét, khi gia tbc manh chan ga dé vuot
nhanh xe khac, tiéu hao nhién lidu c6 thé ting hon gap 3 lan
s0 v&i ché d6 van hanh téc d chuyén dong déu twong tmg.

Loi cam on: Nghién ctru nay duoc tai trg bdi Quy Phat
trién Khoa hoc va Cong nghé Pai hoc Da Ning trong dé tai
mi s6 B2016-DNA-27-TT.

TAI LIEU THAM KHAO

[1] http://www.obdlink.com/mxwf

[2] Nguyén Hitu Can, Pham Minh Thai, Lé Thi Vang, Du Quéc Thinh,
Nguyén Van Tai, Ly thuyét 6 t6 may kéo, NXB Khoa hoc Ky thuat,
Ha Ngi, 2002.

[3] Phan Minh B, Gido trinh Iy thuyét 6 6, Gido trinh luu hanh noi
bd, Khoa Co khi Giao thdng, Truong Pai hoc Bach khoa - Pai hoc
ba Ngng, 2007.

[4] Pham Qudc Huy, Nghién ciru anh huong cia ché dj van hanh dén
tiéu hao nhién liéu cia 6 t6 sir dung hop so tu dong, Lugn van Thac
sy k¥ thuat, Truong Pai hoc Bach khoa - Pai hoc Pa Nang, 2017.

[5] C. Manzie et al., “Fuel economy improvements for urban driving -
Hybrid vs. intelligent vehicles”, Transportation Research Parts C,
15, 2007, pp. 1-16.

[6] Susan A. Shaheen and Timothy E. Lipman, “Reducing Greenhouse
Emissions and Fuel Consumption - Sustainable Approaches for Surface
Transportation”, IATSS Reseach, Vol. 31. No. 1, 2007, pp. 6-20.

[71 N. Haworth and M. Symmons, The relationship between fuel
economy and safety outcomes, Monash University Accident
Research Centre (Final Report), Report No. 188. pages 57.

[8] Michael Ben-Chaim, Efraim Shmerling and Alon Kuperman,
“Analytic Modeling of Vehicle Fuel Consumption”, Energies, No.
6, 2013. pp. 117-127.

(BBT nhdn bai: 10/11/2017, hoan tat thii tuc phan bién: 29/11/2017)



