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TOM TAT

Bai bdo tdp trung phdn tich anh hwong cia chu trinh hoat déng (bao gom bién dang vin
toc va dieu kién khai théc thuc té') dén tiéu hao nang luwong trén o to, mot khia canh chuwa co nhiéu
nghién civu trong boi canh chénh léch 16m giita két qua danh gid tiéu chudn va thye té [8]. Trén co
6 xdy dwng mé hinh déng lec hoc chuyén dong thang va thiee hién danh gid tiéu hao nang lwong
theo chu trinh FTP75 [5] va 03 chu trinh thuc té. Két qua cho thdy mike tiéu hao nang lwong phu
thudc vao tan sudt ting — giam toc va dieng do, hay mé rong ra la cdac yéu té dong lic hoc chuyén
déng. Tir d6, néi dung nghién civu la co s6 vng dung dé danh gid hiéu qud sir dung 6 16 va phuc vu
phat trién cdc thudt todn t6i wu héa nang luwong phuong tién thong qua viéc kiém sodt dong luc hoc
chuyén déng 6 16.

Tir khoa: Tiéu hao néing liwong; GPS; Chu trinh FPT75; Mé hinh déng luc hoc chuyén déng
thang; Chu trinh hoat dong.

ABSTRACT

The paper focuses on analyzing the impact of driving cycles including velocity profiles
and real-world operating conditions on vehicle energy consumption, an aspect that has been
underexplored given the significant discrepancies between standardized test results and actual
usage [8]. A longitudinal vehicle dynamics model is developed as the analytical foundation, and
energy consumption assessments are conducted under the standardized FTP75 cycle [5] as well
as three real-world driving cycles. The results reveal that energy consumption is highly influenced
by the frequency of acceleration, deceleration, and idling events essentially governed by the
vehicle's dynamic motion characteristics. Consequently, the study provides a practical foundation
for evaluating vehicle operational efficiency and supports the development of vehicle energy
optimization algorithms through dynamic motion control.

Keywords: Energy consumption; GPS; Energy efficiency;, FTP75,; Vehicle dynamics
longitudinal model; Duty cycle.
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1. PAT VAN PE

Hi¢n nay, nang cao hi¢u qua nang luong
trén 6 t6 tré thanh muc tiéu then chdt [4]. Tiéu
hao ndng lugng cua phuong tién chiu anh
hudng boi nhidu yéu té nhu: hé théng truyén
luc, dic diém ha tang giao thong hay ca phuong
phap diéu khién. Piéu d6, dugc ching minh
b6i sy phén tich tir nhiéu khia canh khac nhau
vé hiéu qua ning luong, nhu: tac dong dén hé
thng truyén luc thong qua cai tién hop sd tu
dong [2], hay phan tich hanh vi ciia nguoi diéu
khién [3] voi dic diém co s6 ha ting va ké ca dé
xuat phuong phap diéu khién thong minh trén
xe dién ti hanh [4]. Tt d6, cho thiy cac nghién
ctru da dat duoc nhimng két qua quan trong. Tuy
nhién, van chua c6 nhiéu nghién ctru vé anh
huong cua chu trinh hoat dong dén hiéu suit
nang luong. Xuit phat tir nhan dinh d6, bai bao
nay tap trung khao sat anh hudng ctia chu trinh
hoat dong dén tiéu hao ning lugng trén 6 to.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. M6 hinh dong lwc hoc chuyén dong
thang

Dé lam co sé khao sat mirc tiéu hao
nang lugng, bai bdo da xay dung theo mo hinh
dong luc hoc chuyén dong thing nhiam xac
dinh mbi quan hé giita van tdc va tidu hao ning
luong, 1am nén tang dé danh gia hiéu sut van
hanh xe [7].

- F e

Hinh 1. So do cdc luc téc dung
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Mot s6 gia thiét: Mat duong véi do dbc
khong dang ké, bo qua anh hudng ciia dao dong
ngang, do truot ngang, hay mo men quay quanh
truc dimg. Pong thoi, hé théng truyén dong cd
phan tng tic thoi, khong xét dén do tré didu
khién hay quan tinh co cau truyén luc [7].

Téng cac luc xét theo so dd luc, hinh 2:

FZ:Ff+FWintiFi (1)
Trong do:

- Luc can lan: F = f.m.g
~Lyccankhéngkhi: Fy, =0,5.0.C d.S.v(t)2

- Luc do doc: F; =m.g.sina

o o adv(t)
- Luc quén tinh: th =m. o

Cong suét tirc thoi hé truyén dong can
cung cap:

P(t) = Fy(t).v(1) )

Trudng hop, hiéu suat hé théng truyén
dong (n,), khong 1y tudng:

_ P 3
PO thucre™ n )
[
2.2. Nang lugng tiéu hao
Ning lugng tiéu hao toan phan dugc
tich phan theo thoi gian trén toan bd chu trinh

van toc:

t

1
Ez = t{ P(t)thucte'dt + Ept “)

E : Phu tai boi cac hé théng phu trg
pt

khac.
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Truong hop dit li¢u thu thép la roi rac
theo thoi gian, thi co thé x4c dinh:

4

Es = t{) P(t) (t,)Ar =

thucte ZIFZ‘VZ"N )

Phuong trinh (5) x4c dinh nang lugng
ti€éu hao trong mot chu trinh van tde roi rac, tire
1a do van tdc theo timg khoang thoi gian nho
At. Pay 1a co so 1am rd giita dit lidu véan tdc
thyuc té va nang luong tiéu hao. Song song do,
sai sO tong thé dugc kiém soat bang phuong
phap Monte Carlo, két hop v6i dam bao sai sd
do van téc < 0,1 km/h tir thiét bi do SIRTUS
R2DB DEWESoft [6].

2.3. Xac dinh chu trinh hoat dong cua
phuong tién

Chu trinh hoat dong 1a bién dang van
toc - thoi gian md phong diéu kién van hanh
thue té cua phuong tién, bao gdm céac pha ting
toc, giam toc, duy tri van tdc, va dimg db. Chu
trinh nay phan anh tuong tac phtc tap gitra
phuong tién, co s¢ ha tang (giao 16, mat do
giao thong,...), va phuong phap diéu khién cia
nguoi lai [9]. Trong bai bao nay da thu thap
duoc dir liéu tir cac chu trinh nhu sau:

2.3.1. Chu trinh FTP 75

Chu trinh FTP75 — mot chu trinh tiéu
chuan md ta van hanh cta 6 to trong do thi,
dugc sir dung trong danh gia hiéu sudt nhién
li¢u phuong tién [5].

P —————p—
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Hinh 2. D6 thi vdn toc - céng sudt theo thoi gian,
chu trinh FTP75

Tir d0 thi, ta thay véan tdc thay doi lién
tuc theo thoi gian chu trinh, bao gom: ting,
giam téc nhanh va dimg v6i pham vi tir 0 -
60km/h. Phan anh hoat dong diéu khién véi
céc yéu tb tac dong tir mdi trudng xung quanh
khac: co so ha tAng giao thong, chudng ngai vat
hay ké ca tinh huéng uu tién van hanh nhiém
vu. Bén canh do, cong suét yéu cau theo thoi
gian cling phan anh ning lugng can thiét cho
chuyén dong.

i b vl B g naba b TR

i

Hinh 3. D6 thi giita van toc va nang lwong tiéu
hao, theo FTP75

Tir @6 thi, ta thiy van tdc bién thién
cang 16n din dén ning luong tiéu hao cang
nhiéu. Mtrc nang luong tiéu hao 1a 68 Wh/km,
chi s dé so sanh hiéu qua ning luong giira
phuong tién va diéu kién van hanh khac nhau.
Vi véy, gia tbc va phanh 1a nhimg yéu t6 chinh
anh huong dén hiéu suét ning luong.

2.3.2. Chu trinh thuec té

Dé thir nghiém bam sat voi tinh hinh
giao thong tai Viét Nam. Xe thir nghiém c6 gin
thiét bi SIRIUS R2DB DEWESoft, c6 d6 phan
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giai theo thoi gian 1kHz, cho phép ldy miu
1000 diém/s va dit liéu van toc duogce 1am b6 loc
Kalman dé loc nhiéu bai cac yéu té méi trudng
nhu tinh trang mit duong, hay nhiéu ciy xanh
[6] dé thu thap dir liéu van tdc, quang duong
theo thoi gian thyec.

Hinh 4. Xe thuc nghiém va thiét bi do vdn téc
Chu trinh duoc thuc hién nhu sau:

- Chu trinh 1: Xac dinh chu trinh hoat
dong cua xe buyt trong pham vi d6 thi bang
cach van hanh xe thtr nghiém tuong tu theo sau
xe buyt tuyén sb 50.

- Chu trinh 2: Xac dinh chu trinh hoat
dong ca nhan van hanh trong do thi.

- Chu trinh 3: Tuong tu nhu chu trinh 2,
nhung van hanh ngoai pham vi do thi.

NTH L TR 1) Al el ST D
iy, il

Hinh 5. Ban do cung duong khdo sat

.

a e "

a) Chu trinh 1
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¢) Chu trinh 3
Hinh 6. Do thi van toc theo thoi gian voi 3 chu
trinh thuc nghiém

Dé lam nén tang cho viéc so sanh vé
tiéu hao nang luwong. Chu trinh 1 va chu trinh 2
duoc thuc hién trén cung mot 16 trinh, chu trinh
3 duoc thuc hién 16 trinh ngoai d6 thi nhung c6
quing dudng gan twong duong chu trinh 1 va 2.

3. KET QUA VA THAO LUAN

Pé thuc hién khao sat, nhom nghién
cuu da su dung 6 t6 c¢6 thong s6 dugc thé hién
trong bang 1, lam phuong tién khdo sat cac chu

trinh hoat dong.

Bdng 1. Théng so kjf thudt xe thir nghiém

Tén Théng s6
Kiéu xe/S6 chd MPV 7 chd
Kich thu6e Dai x ROng X | 475 1 750 % 1700
Cao (mm)
Khoang sang gam xe (mm) 205
Cong suét cyc dai (kW) 78 tai 6000 vong/phut
Moment cuc dai (Nm) 138 tai 4200 vong/phut
Khdi lugng khong tai (kg) 1160
Hé dan dong Cau trude (FW)
Hop sb V6 cap CVT
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Két qua thir nghiém cac chu trinh, cac thong sé dic trung dugc thé hién trong bang sau:

Bdng 2. Théng s cdc chu trinh thir nghiém

Théng sb Chu trinh1 | Chutrinh 2 | Chu trinh 3 | Chu trinh FTP-75
Tdong ning luong tiéu hao (Wh) 1137.74 1119.11 1130.46 1047.82
Téng quang duong (km) 11.95 11.62 11.80 11.4
Muc ti€u hao nang luong (Wh/km) 95.17 96.30 95.80 91.91
Thoi gian (s) 1777 1440 1444 1874
Van toc trung binh (km/h) 24.21 29.03 29.41 21.89

T bang 2 thé hién, chu trinh FTP75
dat hiéu qua niang luong cao nhét voi muc tiéu
hao thap (91.91 Wh/km) nhd van tdc 6n dinh,
quang dudng van hanh ngan va it ting toc dot
ngdt nhung khong hiéu qua vé mat thoi gian.
Nguoc lai, chu trinh 2 ¢6 mirc ti€u hao cao nhét
(96.3 Wh/km) du thoi gian ngén hon. Chu trinh
xe buyt tiéu ton nhiéu nang luong nhat do dic
trung dung — khoi dong lién tuc. Trong khi do,
chu trinh 3 tuy c6 van toc trung binh cao nht
nhung van gitr murc tiéu hao twong ddi thap so
v6i 2 chu trinh thuc té con lai, cho théy tinh
6n dinh giup cai thién hiéu suat. Piéu dé, kiém
ching cho giai phap can uu tién phuong an
diéu khién van hanh muot ma, han ché tang -
giam tdc dot ngot.

- Két qua khao sat cta chu trinh 1: Xe
buyt trong do thi.

b e - g Lo e
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Hinh 7. D6 thi van toc, thoi gian nang lwong tiéu

hao theo chu trinh 1

‘\l || I _N!.I! !'..

Tir d6 thi, cho thiy sy dic trung cia
diéu kién lai xe trong do6 thi, duong cong nang
lugng khong tuyen tinh hoan toan v&i nhiéu
pha ting — giam tdc. C6 nhitng doan vén tdc
tang nhanh 1én khoang 50-60 km/h, sau d6
giam vé gan 0, 1ap lai nhiéu lan. Dan dén tiéu
tén nang luong 16n. Pong thoi, thiy dugc qua
trinh thue nghiém c6 két qua twong tu nhu chu
trinh FTP75.

Két qua qua trinh tiéu hao ning luong
cua 4 chu trinh nhu sau:

Fan mae ey mmy ey an v bk

Hinh 8. D6 thi cdc bién dang nang lrong voi cdc
chu trinh khdc nhau

Do thi thé hién niang luong tiéu thu cho
4 chu trinh van toc:

- Chu trinh 1 (dudng nét lién): C6 dang
tang bac, thé hién trang thai dung va ting tdc rd
rét, boi 10 trinh xe buyt vdi cac tram dung theo
quy dinh.
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- Chu trinh 2 (duong nét dut doan):
Nang lugng tiéu hao tang nhanh so vdi cac chu
trinh khac tr khoang 400-1200s. Murc tiéu hao
cao, tang toc nhiéu.

- Chu trinh 3 (duong nét cham): Tang
tdc 6n dinh, it trang thai phanh, giam tdc cho
nén hiéu suét nang lugng cao. Piéu nay, dac
trung boi diéu kién van hanh it giao 16 hay
giam luoc den tin hi¢u.

- Chu trinh FTP75 (duong chdm gach):
Mrc tiéu hao thap nhét trong tit ca chu trinh,
nhung hoan thanh chu trinh v6i thoi gian dai
hon, quang dudng ngin hon, van tdc trung binh
thip do d6 téng ning lwong tén hao nho hon.

4. KET LUAN

Bai bao da xay dung dugc phuong phap
danh gia muc ti€u hao nang lugng cua 6 t6 dua
trén chu trinh hoat dong thuc té, thong qua mo
hinh dong luc hoc chuyén dong thang va cac
chu trinh thu thap bang thiét bi do toc do. Két
qua cho thdy, chu trinh van hanh thuc té tao ra
muc ti€u hao cao hon bdi sy khong on dinh.
Mac khac, chu trinh 3 cho théy su hiéu qua hon
nhd téc d6 6n dinh va it pha phanh. Diéu do,
thé hién muc tiéu hao nang luong phu thudc
vao tan sut ting — giam tc va dimg dd, hay
mo rong ra 1a cac yéu té dong luc hoc chuyén
dong. Tur do6, két qua nghién ctru 1a co sé g
dung dé danh gia hiéu qua sir dung 6 to va phuc
vu phét trién cac thudt toan t6i vu hoa ning
luong phuong tién thong qua viéc kiém soat
dong luc hoc chuyén dong 6 to. <
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