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Danh gia anh hirong cua he so tdn that khf dpng 
qua xu-pap nap, thai den cac thong sd van hanh 
cua dong co Hyundai 2.5TCI-A 

• ThS.TRAN TRONG T U A N - TrUdng Dgi hpe Cong nghe Giao thdng vdn tdi 
• ThS. K H 6 N G V A N N G U Y £ N ; TS. TRAN ANH TRUNG - TrUdng Dgi hpc Bdeh khoa Hd Ndi 
• PGS. TS. NGUYEN H O A N G VO - Hoc vien Ky thudt Qudn sU 

TOM TAT: Hien nay, viec tinh toan chu trinh cong 
tac (CTCT) cua dgng ca dot trong thudng su dung 
cac phan mem mo phdng (PMMP) chuyen dung 
nhu Diesel RK, GT - Power, AVL - Boost... Be d^m 
b io do chinh xac cua mo hinh mo phong, can xac 
djnh day du cac tliong so dau vao va dieu kien 
bien He so ton that khi dong qua C3c xu-pap nap 
- th^i la mpt trong nhung thong sd dau vao quan 
trqng, anh hudng true tiep den ket qua mo phdng 
CTCT. He so ton that nay thuong duoc xac dinh 
bing hai each: Lay theo m^c dinh cua PMMP hogc 
xac dmh bang thuc nghiem Bai bao trinh bay cac 
ket qua thyc nghiem xac dinh h$ so tdn that nap -
th i i va danh gia anh hudng cua he so ton that den 
cac thong so van hanh cua dong co diesel Hyundai 
2.5TCI-A. 

TL/ KHOA: Ton that khi dgng, chu trinh cong tac, 
2.5TC1-A, mo hinh mo phdng. 
ABSTRACT: Nowadays, the calculation of work 
cycle (CTCT) of internal combustion engines usually 
use specialized simulation software such as RK, GT 

- Power, AVL - Boost To ensure accuracy of the 
simulation model, it is necessary to fully determine 
the input parameters and boundary conditions. 
The flow coefficients of intake and exhaust valve 
IS one of the important input parameters that 
directly affect the results of the simulation. The flow 
coefficient of intake and exhaust valve is usually 
determined in two ways: Use default parameter in 
sofware or determination by experient. This article 
presents the results of experiment research on the 
determination of the flow coefficients of intake and 
exhaust valve and the impact factor of the 2,5TCI-A 
diesel engine performance index 
KEYWORDS' Flow coefficients, calculation of work 
cycle, 2 5TCI-A, model simulation 

I.DATVANDE 
Hieu suat eua qua trinh nap, thai anh hudng Idn 

den qua trinh hinh thanh hon hop va chay thdng qua do 
anh hadng true tiep den cac thdng so van hanh, chi tieu 
kinh te, mdi trudng cua ddng eo. De danh gia tdn that 
ve mat khi ddng tren dUdng nap - th i i ngUdi ta dUa ra 
he sd ton that khi ddng eOa ddng mdi chat di qua cac 
he thong tren. Cd nhieu yeu td inh hadng den he so tdn 
that nap - thai, trong dd ket cau xu-pap va dudng dng 
nap - thai tren nap xi-lanh la yeu to cd tae ddng Idn nhat. 
Khi tinh to in CTCT cua ddng eo bang PMMP ngUdi dung 
cd the sir dung he sd tdn that khi ddng qua xu-pap theo 
mac dmh eua phan mem, viec nay se lam giam thdi gian 
md phdng ma van dat dUOe dp tin cay, dd ehinh xac nhat 
djnh. Tuy nhien, d nhdng ddng eo the he mdi, cic thdng 
sd dieu khien duac ECU kiem soat chat ehe, do dd khi ed 
suthay doi ve lUu lUOng khi nap - th i i se dan den sU thay 
doi ve luong nhien lieu phun (do ECU dieu khien) va keo 
theo cac thdng so van hanh cua dpng co. 

Be thd do ton that khi ddng duoc sd dung nhieu 
trong cac nghien cdu nang cao hieu suat cua dpng cO dot 
trong bang phuong phap hoan thien ket eau eae dUdng 
nap - thai. Be thd tdn that cd kha nang do cac thdng so 
khi ddng nha: Van toe ddng khi, he so ton that, mdc dp 
chay rdi, mdc dd chenh lech ap suat. .,[14] eua khdng khi 
khi di qua cae thiet bi nhu: Ket lam mat khi nap, eda nap -
thai, bd lpe gid, budm gid, bdxdiy khi thai... 

Bai bao trinh bay ket qu i nghien edu thde nghiem 
xac dmh he sd ton that khi ddng qua xu-pip nap - th i i 
eua dpng co diesel kieu Common Rail Hyundai 2.5 TCl-A. 
Ket qua thd nghiem la thdng sd dau vao eho viec md hinh 
md phdng CTCT cua dpng co tren phan mem AVL-Boost. 

2. TRANGTHI^T B\ THUC NGHIEM 
Qua trinh thd nghiem do he sd ton that khi dpng 

duoc thuc hien tai Phdng Thi nghiem Dong co dot trong 
-Vien Co khiDdng lue-TrUdng Dai hpe Bich khoa Ha Ndi. 
So dd nguyen ly va hinh inh thUc te eae trang thiet bj 
duoe trinh bay tren Hinh 2.1 [14]. 
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1 - Huong ddng khi vao, 2 - Thanh dieu chinh; 3 - Buong kin :4,7-
Nhipt ke: 5 - Bam khi; 6 - Buong do; 8 - Tam tiet luu; 

9 - Ap ke kieu nghieng; 10-ApkechOU; 11 -Xi-lanhgii. 
12 - Be do thiet bl do; 13-Nap may; 14-Xu-pap. 

Hinh 2.1: So do nguyen ly (a) va hinh inh thiet bi do 
tdn that khi dpng qua xu-pip (b) 

Luu lapng khi qua xu-pap nap - thi i duac xac dinh 
nha sau: Nap may vdi day du eo eau phdi khi dUpc ga l3p 
CO djnh tren be eua thiet bj do (Hinh 2.1). Thiet bj cap khdng 
khi se day khdng khi td ngoai mdi trudng vao budng thd 
thdng qua eda sd 1 hoac ngUpc lai (tiiy thupc vao viee thd 
cho xu-pap nap hay thai); luu luong khi qua xu-pip dupc 
tao ra va duy tri dn dmh nhd bom khi sd (5), bom nay dUpc 
thiet ke de cd the dao chieu ddng khi tuy thude vao viec 
thd cho xu-pip nap hay thai (khi thd xu-pap nap bom se 
hilt vao, khi thd cho xu-pip thai bom se day ra). Trong qua 
trinh do phai dieu chinh tam tiet luu (8) va thanh dieu ehinh 
so (2) de dam bao dp chenh ap trudc va sau xu-pap ludn la 
hang sd (254 mmH^) [14]. He sd ton that luu lUOng qua 
xu-pap duac xac dinh theo cdng thde [14]; 

4.V,. 
(1) .v.D\ 10"" 

i 
Trong d6:V^,^- Lau lUpng the tich cua khdng khi vao/ 

rabethd[mVs]; 
V - Van tdc ddng khdng khi vao/ra he thong [m/s]; 

_ D -Dudng kinh de xu-pip nap/thii [mm]; 
j l - S o xu-pip nap/thii tren 1 xi-lanh[chiee]. 
Edng thde (1) dupc sd dyng de xie dinh eho ea xu-
p i p va thai, vi vay cac dai lupng cd chd"vao"dUOe sd 

dung de md ta ddng khi di vao khi thCf xu-pap nap, da. 
luong edchd"ra"dapc sddung de md t i ddng khi di ra 
khi thdxu-pap th i i . 

Trong qu i trinh thd nghiem dp nang ciia xu-pip nap-
thai duac xac i^nh bang dong hd so g in tren nSp may 
(Hmh 2. lb). Ca cau truyen ddng xich dapc sd dung nham 
dan dpng true cam. Gdc quay cua true cam tUOng dng vdi 
tdng gia tri dd nang cua xu-pap tren dong ho so dUOc xie 
dmh bang ddng hd do gdc (vdi dia chia dp g in ed ^nh len 
nap may va kim hien thj gde dUOC g in tr^n dau true cam). 

3.KETQUATHQNGHI|M 
Ket qua xac djnh dien bien dp ning xu-pap nap -

thai, luu luong va he so tdn that tren dadng nap - th i i eua 
dpng CP 2.5TCI-A dUoc the hien tren Hinh 3.1 va Bdng 3.1. 
Trong do, he sd ton that xac dmh bang thae nghiem dupc 
ky hieu "TN" he so ton that xac djnh daa tren mac dinh 
cua phan mem Boost dupc ky hieu "mac dfnh", ta thay: 

a) - Dien bien dp nang xu pap 
b) - Luu lupng qua xu-pip 
c) - He so tdn that khi dpng 

3 - Dien bien dp nang xu-pap; b-Heso ton that n^p/thii 

Hinh 3.1: Ket qui dien bien dp ning xu-pip 
va he so tdn thai trin dudng nap - thii 



KHOA HOC - CONG NGHE _ S6 05/2019 

Bing 3.1. Ket qui xac dmh cic thdng socOa xu-pap nap/thii 

STT 

1 

2 

3 

4 

5 

T£n thong so Ddn vt Gia tri 

Goc md sdm/dong muon xu-pap nap GQTK 

Goc md sdm/dong muon xu-pap th^i 

Tong goc md ciia xu-pap th^i 

Dudng kinh de xu-pap nap 

Dudng kinh d^ xu-pap thai 

GQTK 

GQTK 

mm 

mm 

8/38 

52/8 

340 

27.3 

23 7 

LUu lupng Idn nhat qua xu-pap nap -thai cua ddng 
CO diesel 2.5TCI-A lan lupt la 28.17 va 37.21 l/s. Dp n ing 
Idn nhat eua xu-pap nap - thai lan laot la 8.37 va 8.88. He 
so ton that lUu luong Idn nhat cua xu-pap nap - thai lan 
luot la 0.518 va 0.701. Hinh dang dudng dien bien ton 
that khi ddng tren dudng nap - thai khi thd nghiem tren 
be thd tdn that khi ddng dong dang vdi dUdng mac djnh 
duoc khuyen eao trong AVL - Boost. He sd tdn that qua 
xu-pip gida thd nghiem va mac dmh khi dp nang xu-pap 
d mile nhd hoac xu-pap md gan nha hoan toan ed sU sai 
khac nhau khdng nhieu.Tuy nhien, khi xu-pap m d d mdc 
trung binh (ta4 -̂  8mm) thl mdc dd sai khie nay lai cd xu 
hudng tang manh va dat gia trj Idn nhat tai dp md 7mm 
l in lapt la 20.37% doi vdi xu-pip nap va 12.86% ddi vdi 
xu-pap th i i , Dieu nay cd the dUOc giai thieh khi xu-pap 
md nhd hoae md gan nhu hoan toan thl inh hudng eua 
he so tiet lau qua khe hep den luu lupng cua ddng khi 
la khdng nhieu, ddng thdi ddng chay dn djnh hon, tuy 
nhien tai nhdng vi tri md trung binh he so tiet lUu nay 
inh hudng Idn den he sd tdn that va mac dp chay rdi 
eua ddng khi, dieu nay lam anh hudng true tiep den he 
sd tdn that. 

4. D A N H G I A A N H HUdNG CUA HE SO T 6 N THAT 

KHf DdNG TR^N DUdNG NAP - TH Al D I N C AC THdNG 
S6 CdNG TAC CUA DONG CO 2.5TCI-A 

4.1. Ca sd tinh toan qua trinh trao doi chat qua 
cijra nap - thai trong phan mem AVL-Boost 

Tdc dd ddng khi tai cda nap va th i i dupe tinh theo 
cdng thdc viet cho ddng ehiy d ing entropy ed ke den 
he sd ein ddng daoc quyet dmh bdi dUdng kinh hong. 
Td phaong trinh bao toan nang lupng viet eho ddng on 
djnh tai mieng hiit ta cd phuong trinh xac djnh tde dd 
ddng khi nap, thai [14]: 

(2) 

Trong do: ̂  - Tdc do ddng khi; A^„ - Dien tich tiet dien 
lUu thdng; P̂ , - Ap suit trUde mieng hut; T ,̂ - Nhiet dd 
trudc mieng hut; R̂  - Hing sd ehat khi; y - He sd luu lupng. 

Dien tich luu thdng ed the duoc xac dinh thdng qua 
edng thde sau: 

Trong do: m^- He sd ton that tai eda nap va th i i ; d^,-
Oudng kinh trong de xu-pap. 

Qua eie cdng thde (2) va (3) cd the thay he sd ton 
that tai eda nap va th i i (m ) anh hudng true tiep den tdc 

dp ddng khi nap va thai di tren dudng dng. He sd m^ phu 
thude vao dd nang xu-pap va dUpc xie dinh tren mdt 
trang thai dn djnh cua ddng eong ehat. 

4.2. Ket quit ddnh gia anh hadng cua he so ton 
that khi dong tren di/omg nap/thSi den cac thong so 
cong tac cua dong co 

Md hinh mo phdng CTCT cCia ddng co 2.5 TCl-A tren 
phan mem AVL - Boost duac trinh bay tren Hinh 4.1 [8]. 
Cac thdng sd dau vao cua md hinh bao gom: Thdng sd 
ket eau (dapc xac dinh bang tai lieu ky thuat [12,13] v i do 
trUe tiep tdddng cO). Cac thdng sd ve ap suit khi tang ap, 
i p suat phun, sd lan phun, luong nhien lieu eung cap eho 
mpt chu trinh... dupc trinh bay chi tiet trong cdng trinh 
[6,7]. Md hinh sau khi lap daoc hieu chinh theo dien bien 
i p suat ben trong xi-lanh, N^ g^ d che dp dinh mdc da 
dupc trinh bay trong cdng trinh [8]. 

Cl -C4- Xi-lanh; TC 1 - Tuabin-miy nen; COI. C02 - Bp lam mat khi 
nap va khiEGR; SB!, SB2 - Dieu kien bien dau vao va ra; 

MPI-MPl 8-Cac phan tu didm do 
Hinh 4.1: Md hinh md phong ddng ca2.5TCI-A 

Tien hanh ehay md hinh md phdng d hai ehe dp la sd 
dyng he sd ton that qua xu-pip nap - th i i da do true tiep 
tren be thd thon that va sd dung dUdng ton that qua xu-
p ip theo mac djnh cua phan mem tai che dp 100% tai d tdc 
dp 1000 den 3500 (vg/ph). Ket qui so sinh cae thdng sd N , 
g^ luu laong khdng khi (G J va he sd A/F trong hai trudng 
hpp tren duac trinh bay tren Hinh 4.2, trong do eae thdng sd 
duac tinh toin tren Boost khi sd dung dUdng tdn that thd 
nghiem va mac djnh lan luot daoc ky hieu la "TN" va "mac 
dmh"; eie thong sd thd nghiem khi dpng co lam viee tren 
bang dupc ky hieu la "thd nghiem ddng cd; ta thay: 

n (vg/pli) 

a) - Ket qua Ne va ge 
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b)-KetquaG^^vaA/F 
Hinh 4.2: Ket qui danh gia thdng sdN^ g^ Ĉ , vi A/F khi su dung 

nang xu-pip ket qu i thd nghiem la thdng sd d i u vao 
eho viec xay dang md hinh danh gia i n h hudng cCia 
m^ den thdng so kinh te, nang luong cua dpng cp tren 
phan mem AVL - Boost; 

Da nghien edu dUOc anh hudng cCia m^ den Ne, 
ge, G|_̂  va ty sd A/F eOa ddng eO. Ket qua cho thay viee 
sd dung he sd m^ mac djnh se khdng ed su sai khae 
nhieu ve Ne, g cua ddng eo d che dp 100% t i i so vdi 
viee sd dyng m^ thuc nghiem. Tuy nhien, dd sai khic 
ve G|_|_ ed the len den 5.1% khi so sinh gida viec tinh 
toan sd dung dadng tdn thi 't mac djnh va dudng ton 
that thac nghiem, dieu nay lam anh hUdng den he sd 
A/F eCia ddng ca khi md phdng. Ket qua so sinh Ĝ ^ 
gida tinh to in ly thuyet va thd nghiem khi ddng cO lam 
viee tren be eho thay sd dung dUdng ton that xie dinh 
bang thac nghiem ed dp ehfnh xac cao hon so vdi khi 
sddyng dudng ton that mae dinh. 

Khi sd dung he sd ton that xie dinh tren be thd va 
dudng mac dinh eua phan mem ket qua ve Ne va ge eua 
ddng d ehe dp 100% tai khdng ed su khie nhau nhieu 
so vdi ket qu i thd nghiem khi dpng co lam viee tren be 
thd. Tuy nhien, ddi vdi lau lupng khi nap ed sU sai khac 
Idn gida ket qu i tinh toan ly thuyet (sddyng dUdng tdn 
that thd nghiem, mae djnh) va ket qu i thd nghiem tren 
be thd ddng eo tai viing tdc dp ddng ca vupt qua diem 
cd md-men Idn nhat (2500 vg/ph} do d nhdng che dp 
tdc dd eao, tai cao ap suat khi sau tang i p Idn luu lUpng 
khi nap Idn ehi can cd sUthay doi nhd ve m^ cung se dan 
den sa thay doi Idn ve luu lupng, sa sai khae Idn nhat tai 
100% tai d 3500 (vg/ph) khi so sanh Ĝ ,̂  tinh toan tren 
Boost sd dyng dudng ton that thd nghiem so vdi dadng 
mac dinh la 5.1%. 

Ket qua so sinh sai so Idn nhat khi xac djnh G^^ gida 
tinh toan ly thuyet sd dung dUdng tdn that thuc nghiem 
so vdi ket qu i xae dinh khi ehay thd nghiem khi thdddng 
CO tren be la 9.75% tai 3500 vg/ph, eiing sai sd tren khi 
so sanh gida tinh toan ly thuyet sd dung dUdng tdn that 
mac djnh va ket qua xie djnh khi thd ddng eo tren bang 
la 17.48%. Dieu nay cho thay viec sddyng dudng tdn that 
do bang thuc nghiem se eho ket qua xac djnh G^^^ chinh 
xae hon so vdi viec sddyng dudng mac dmh. Ket qu i xie 
djnh G,̂^ gida tinh to in ly thuyet va thUc nghiem cd sU sai 
khic Idn nhu tren cd the duac gi i i thieh do dudng tdn 
that do bang thue nghiem ehUa xet dUOc anh hUdng cua 
nhiet dd, khdi lUpng rieng eua ddng khi khi dpng co lam 
viec, khi nhiet do ddng khi thay ddi se inh hUdng den 
khdi luong rieng va lUu lUpng khdi lapng cua mdi chat 
nap/thai. 

5. KET LUAN 
Bai b io da trinh bay cae eo sd ly thuyet nhim d inh 

gia anh hUdng cua he sd m^ den luu luong khdng khi nap 
v io xi-lanh, thdng qua do anh hudng den cac thdng sd 

h te, nang lupng eiia dpng co. 
^ a nghien edu eo sd ly thuyet, eie trang thiet bj, 

10 dd ga v i eie thiet bi phy trp nham xac djnh dien 
td nang xu-pip, he sd ton that lUu lupng theo dp 

v io xi-
^jSkihte 

m 
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