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TOM TAT 

He thong truyen luc vo cdp (CVT) kieu ddy dai dang duac su dung ngdy cdng rong rdi 

tren cdc loai 6 to con. Do ty so truyen cua CVT bien thien lien tue trong mot khodng rgng, nen 

viec nghien ciru khd ndng dieu khien no kit hap vai dong ca dot trong nham gidm tdi da muc tieu 

thu nhien lieu vd 6 nhiem moi trudng vdn dang Id mgt huong nghien cuu ma, thu hut su quan tdm 

ngdy cdng tdng cita cdc nhd khoa hgc vd cua cdc hang sdn xudt 6 to tren the gioi. Bdi bdo trinh 

bdy kit qud nghiin cuu dnh hudng ciia mgt so quy lugt dieu khien CVT tai miic tieu thu nhien lieu 

trin 6 to con. 

TCr khda: Hi thong truyen lire vd cdp (CVT); Mire tieu thu nhien lieu. 

ABSTRACT 

The continuously variable transmission (CVT) using belt is being used increasingly widely 

on cars. Because of wide variations continuously observed in the gear ratio of CVT, it is really 

attractive for scientists, experts and the automobile industry in the world to study the ability to 

control CVT in combination with internal combustion engine to minimize fuel consumption and 

environmental pollution. This paper presents the findings from the study on the effects of control 

rules applicable to CVT on fuel consumption of cars. 

Keywords: Continuous variable transmission (CVT), fuel consumption. ^ 
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1. DAT VAN BE 

Su xuat hien cua day dai bang thep kieu 
Van Doome da giiip cho CVT duge sii dung 
ngay cang rdng rai tren d td con tu cudi the ky 
thii XX. Ngay nay, CVT ki^u day dai thep da trd 
nen kha phd bien nhd nhirng tinh nang uu viet 
cua nd so vdi cac dang he thdng truyen luc khae, 
dieu khien thuan tien hon so vdi hop sd ca khi 
va tiet kiem nhien lieu hon so vdi hop so tu ddng 
truyen thdng (cd bi8n md thiiy luc). 

Tinh kinh te nhien lieu d d td trang bi 
CVT dat duge chu yeu nhd vao viec dieu khien 
ket hgp nd vdi ddng co dot trong. Do co ty sd 
truyen bien thien lien tue trong dai rdng nen he 
thong dieu khien (HTDK) cd thS lua chgn ty 
sd truyen sao cho ddng co hoat ddng d che do 
cd suat tieu hao nhien lieu nhd nhat. Difiu nay, 
cd the duge giai thich tren cac dudng dac tinh 
ciia ddng co ddt trong tren hinh 1. Gia su d td 
dang chuyen ddng vdi raiic cdng suat yeu cau la 
40kW, mgi diem tren dudng hyperbol tuong ling 
vdi muc cdng suat nay d6u cd the duge sii dung. 
Vi vay, HTDK cd the lua ehpn ty sd truyen cua 
CVT sao cho dpng ca hoat ddng d van tdc (n) 
tuang ling vdi suat tieu hao nhien lieu nho nhat 
(nam trong dudng dang miic tieu hao nhien lieu 
250 g/kWh). 

Hinh 1. Ddc tinh cua dgng ca vdi he thong truyin 
luc vd cdp CVT 

Hinh 2. Quy lugt dieu khien CVT: 
a) Goc md budm ga; NJ Cong sudt dgng ca; nj 
Van toe dgng ca; V) Van tdc chuyen ddng d to; 

CBl) Cdm bien vi tri bdn dgp ga; CB2) Cdm bien 
van tdc banh xe. 

Neu dat yeu cau la miic tieu thu nhien 
lieu tdi thieu, ta se cd cac diem lam viec nam 
tren dudng I (hinh 1). Ddi vdi cac loai xe thS 
thao yeu cau luc keo Idn, kha nang tang toe 
nhanh, van tdc cao, ngudi ta ehpn quy luat dieu 
khien theo dudng 2. Tuy nhien, khi do 6 to se c6 
miic tieu thu nhien lieu ri t cao. Vi vay, cac nha 
thiet ke thudng su dung mdt phuang an dung 
hda vdi cac diem lam viec n ^ tren dudng 3 [2]. 

2. DIEU KHIEN CVT N H A M DAT MlTC 
TIEU THU NHlfeN LIEU TOI THIEU 

Sa do nguyen ly diSu khiln phdi hgp 
CVT vdi dgng co ddt trong nhSm dat duge miic 
tieu thu nhien lieu tdi thi§u duge md ta tren hmh 
2. De duy tri mdt van tdc chuydn dgng mong 
mudn y tren dudng, ngudi lai tac ddng len ban 
dap ga, tao nen tin hieu a .̂ ECU xii ly hai tin 
hieu nay va xac dinh miic cdng suat yeu cau N ,̂. 
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cua ddng co nei tuong ling vdi suat tieu hao Miic cdng suat cua ddng co N^ (kW) 
nhien lieu thap nhat. Ket hgp n̂^ vdi V tren dd duge tmh nhir sau: 
thi quan he van tdc HTDK xac dinh duge ty sd 
truyen can cd tren CVT la i v^ thuc hien viec 
dieu khien CVT nham dat duge ty sd truyen nay. 
Ddng thdi, vdi van tdc n̂  da dupe xac dinh tren 
day, HTBK thdng qua dd thi gde md budm ga 

Ne = PfcV —10~ (3) 

Lugng nhien lieu tieu thu cho 100 km 
toi uu xac dinh goc ma bucrm ga a theo yeu cau duong xe chay G (1) ducfc tinh theo cong thiic: 
va dat buom ga vao dung vi tri nay. 

3. TiNH TOAN M C C TIEU THU NHIEN 
LIEU THEO CAC QUY LUAT DIEU KHIEN 
KHAC NHAU 

G . = 
36p„V 

(4) 

3.2. Cac so lieu tinh toan 

Miic tieu thu nhien lieu la thdng sd quan 
trpng phan anh hieu qua hoat ddng ciia d td, 
thudng duge danh gia thdng qua lugng nhien 
lieu tieu thu cho 100 km dudng xe chay Ĝ  (1/100 
km). 

3.1. Cac cong thuc tinh toan 

Lugng nhien lieu tieu thu cho 100 km 
dudng xe chay duoc tinh dua tren dd thi dac tinh 
cua ddng co vdi cac dudng dang suat tieu hao 
nhien lieu ĝ  (binh 1.5). De tinh toan lugng tieu 
thu nhien lieu ta sur dung cac mdi quan he sau: 

Van tdc cua ddng ca n̂  (v/ph) duge tinh 
theo van tdc chuyen ddng cua d td V (m/s): 

SOVir 
TT Tfc 

(1) 

Trong dd: î  - Ty sd truyen cua HTTL; 
T^- Ban kinh banh xe chu ddng (m). 

Miic tai cua ddng co la M̂  (Nm) duge 
xac dinh tii luc keo P̂^ (N) tai banh xe chu dgng: 

Me=^^— (2) 

Cac sd lieu tinh toan duge lay theo xe 
tham khao la Toyota Camiy vdi cac thdng sd cua 
sau: Khdi lugng m̂  ^ 1515kg; He sd can khdng 
khi Ĉ  = 0,32; Dien tich can chinh dien A - 1,94 
m ;̂ Md men cue dai cua ddng co M^^ ^ 189 
Nm (4750 v/ph); Cdng suat cue dai cua ddng ca 
N^^ = III kW (5930 v/ph); Ban kinh hdnh xe 
r, "^0,323 m. 

Cac tinh toan duge thuc hien cho trudng 
hgp d td chuyen ddng tren dudng bang phang, 
chit lugng mat dudng tdt vdi he sd can lan f = 0,02. 

3.3. Phirong phap tinh toan va ket qua 

De cd the tinh Ĝ  theo cac cdng thiic tren 
can biet ty sd truyen cua HTTL i^. Tuy nhien, 
neu mudn dieu khien CVT theo cac quy luat 
dinh trudc (cac dudng I, 2 va 3 tren binh I) thi 
î  lai la an can tim. Vi vay, de tinh toan miic tieu 
thu nhien lieu theo cac quy luat dinh trudc, cd 
the su dung phuong phap do thi dua tren viec 
xac dinh cdng suat tieu thu theo van tdc chuyen 
ddng nhu sau: 

CxpA , 
N^=fGV+ - y - I ^ ^ (5) 
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Trong cdng thiic tren, N^ la cdng suat la 
(W), p la mat dp khdng khi (p = 1,2 kg/m') va V 
la van tdc (m/s). Vdi cac sd lieu va diSu kien tmh 
toan da duge trinh bay d muc 3.2 ta tmh duge 
cac gia tri N̂ ^ theo cac van tdc cho trudc V. 

Sir dung mdi quan he: 

30 Net 
(6) 

Tir cac phuang trinh tren, ta ve duge cac 
dudng hyperbol the hien mdi quan he giiia md 
men M^ vdi van tdc cua dgng ca n̂  tuong ling 
vdi timg gia tri cdng suat N̂ ^ (hoac V) nhu tren 
hinh 3. Cac gia tri trong ngoac the hien van tdc 
(m/s): Dudng thap nhat tuong img vdi V ^ 5m/s 
va dudng cao nhSt tuong ling vdi van tdc 60m/s. 
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Hinh 3. Ddc tinh dgng ca vd cong sudt cdn d cdc 
van tdc khde nhau 

Sir dung cac dudng cong M^ (V) ket hgp 
vdi do thi dac tinh dgng ca tren hinh I ta thu 
duge cac sd lieu can thiet de tinh toan G^ theo 
cac quy luat tren. Chang han, giao diem giiia 
dudng M^(V) vdi dudng (I) cho ta cac gia tri n , 
ĝ  va M^ tuong ling vdi quy luat diSu khien theo 
miic tieu thu nhien lieu tdi thieu. Thay cac gia tri 
nay vao cdng thiic (6) ta tinh duge G^ cho tiing Tai li^u tham khao: 
van tdc chuyen ddng cua d td V. 

Hinh 4. Mire tieu thu nhien li$u a quy ludt dieu 
khien khde nhau: 

(1)- Theo mice tieu thu nhien lieu toi thieu; 
(2) Theo khd ndng dgng lire hgc toi da; 

(3) Phuang dn dung hoa. 

4. KET LUAN 

BSng phuong phap do thi, dua tren do thi 
dac tinh ddng ca (hinh I) da biet, neu chgn tnrdc 
quy luat diiu khien CVT, ta cd the xay dimg 
duoc dd thi quan he giiia miic tieu thu nhien lieu 
theo van tdc chuyen ddng cua 6 td. 

Kgt qua tinh toan cho 3 trudng hgp trSn 
day cho thay, neu chgn quy luat dieu khien 
theo muc tieu thu nhien lieu toi thieu ta duge 
dudng cong thap nhat tren hinh 4, cdn n§u uu 
tien cho phat huy luc keo tdi da thi miic tieu thu 
nhien lieu Idn hon nhiSu (dudng sd 2). Neu chon 
phuong an dung hda mdt each hgp ly thi co th^ 
thda man cac yeu cau ve tinh nang ddng luc hoc 
cua d td vdi mite tieu thu nhien lieu khdng qua 
Idn (dudng sd 3 nam rat gan vdi dudng so 1).*J* 

Ngay nhan bai: 12/01/2016 
Ngay phan bien: 10/3/2016 

Ket qua tinh toan G^ theo van tdc vdi cac 
quy luat dieu khien CVT khae nhau nhu md ta 
tren hinh I cho phep xay dung dd thi quan he G^ 
= f(V) nhu tren hinh 4. 
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