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1. Tém tit ndi dung ludn an
Luan 4n trinh bay nghién ciru cai thién chat lugng cia ki nap dong co diesel 1 xi-lanh
phun truc tiép 16,5 HP thong qua viéc thiét ké lai toan bd hinh dang hinh hoc cua cum

hong / xtipap nap (bén trong 13n bén ngoai nap xilanh).

Pbi voi phan bién dang hong nap (bén ngoai nap xilanh): Bang su ho trg cta phan
mém mé phong chuyén dung AVL BOOST va ANSYS FLUENT, céc phuong an cai tién
hinh dang hong nap (bén ngoai nip xilanh) da duoc kiém tra dé nhan dang cac wu khuyét
diém cua timg phuong an. Tir cac két qua mo phong, hai phuong an tot nhat c6 kha ning
mg dung thyc té da dugc ché tao danh gia thuc nghiém va so sanh véi hong nap (bén

ngoai nap xilanh) hién hiru.

Déi voi phan bién dang hinh hoc hong nap xoan dc (bén trong nip xilanh): Phan bién
dang nay duogc tham sé hoa (sir dung 5 tham sd) dura trén cac kich thude cta ban vé thiét
ké va ché tao cua dong co dang nghién ctru. Sau do, xay dung va thuc hi¢n qui trinh tu
dong tinh toan mo phong ki nap — nén ciia dong co VIKYNO RV165-2 bang phan mém
Ansys - Fluent v6i hai gié tri khdo sat 1a: hé sb nap va h¢ $6 x04dy. Trén co s¢ dir li¢u mo
phong thu thap dugc, tdc gid st dung phuong phdp mang no-ron nhan tao va phuong
phap tdi wu tién hoa vi phan dé tim ra phuong an hong nap xodn oc (bén trong Nip

xilanh) tot nhat.

Toan bd cum hong / xapap nap cai tién méi (bén trong 13n bén ngoai nip xilanh) duoc
ché tao va thuc nghiém dé danh gia so sanh voéi thiét ké hong / xapap nap nguyén thuy.
Céc dac tinh lam viéc cua dong co nhu: cong sudt max, suit tiéu hao nhién liéu & cong

suat dinh muc 1a cac tiéu chi duoc quan tim trong qua trinh thyc nghiém.



2.'Y nghia khoa hoc va tinh méi ciia luin an
Mot sb diém méi dang luu ¥ cia luan 4n 1a:

£ Nghién ctru cai tién toan bd hong xtpap nap dong co VIKYNO RV165-2 (ca bén
trong 13n bén ngoai nap xylanh).

£ Tham s6 hoa moé hinh 3D cum hong / xtpap nap dang xodn ¢ cua dong co
VIKYNO RV165-2 bang cac bién va ham toan tuong minh.

+ Xay dung va hién thyc quy trinh tu dong tinh toan cai tién cum hong / xapap nap
dong co VIKYNO RV 165-2 véi myc tiéu 1a nang cao h¢ sb nap.

+ Xay dyng giai thuat t6i wu bién dang hinh hoc cum hong / xupap nap dong co
VIKYNO RV165-2 voi gia tri muc ti€u la hé ) nap.

£ Phat hoa hién mdi quan hé giira hé s6 nap va hé sé xoay (swirl ratio) cho dong co
VIKYNO RV165-2 néi riéng va cac dong dong co Diesel cia SVEAM ndi chung.

+ Lan dau tién ¢ Viét Nam, nghién ctru két hop gitra mo phong véi thyc nghiém trén
cac thiét bi hién dai, dong bo dua ra dugc giai phap kha thi va phu hop véi diéu kién
ky thuat cong nghé thyc té & Viét Nam dé nang cao tinh ning k¥ thuat va kinh té cia
dong co Diesel VIKYNO RV165-2 thé hé cii bang phuong phap cai tién cum hong /
xapap nap. Ludn 4n mang tinh thuc tién rat cao, khi két qua nghién ctru dugc ap
dung vao thyc té san xuit ctia cong ty SVEAM.

+ Céc két qua cua luan an gop phan dinh huéng giai quyét nhu cau nang cao tinh ning
van hanh va kinh té cua cac loai dong co Diesel thé hé cil. Quy trinh tinh toan cai
tién tu dong va giai thuat t6i wu co thé ap dung cho tit ca cac loai dong co Diesel cua
SVEAM, ciing nhu phuong phéap thiét ké ap dung cho cac dong dong co méi s& duoc

phat trién trong tuong lai.
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1. Thesissummary

This dissertation represents research on improving the intake of a direct injection 16.5
HP diesel engine by redesigning the geometric shape entire of intake manifold/intake
valve (inside and outside of cylinder head cover).

For the intake manifold profile (outside of the cylinder head cover): With the support
of the dedicated simulation software AVL BOOST and ANSYS FLUENT. Improvement
options of intake manifold profile (outside of the cylinder head cover) have been tested to
identify the advantages and defects of each option. From the simulation results, the two
best options that are capable of practical application have been manufactured to
experimentally evaluated and compared with the current intake manifold (outside of the
cylinder head cover).

For the helical intake geometry profile (inside of the cylinder head cover): This profile
Is parameterized (5 parameters) based on the dimensions of the design and manufacturing
drawings of the engine. Then, building and implementing the automatic process of
calculation for the charging - compression simulation of VIKYNO RV165-2 engine with
Ansys - Fluent software with two survey values: volumetric efficiency and swirl
coefficient. Based on the simulation results, the author used the method of artificial neural
network and the optimal evolutionary differential method to find the best helical intake
(inside of the cylinder head cover).

The whole new improved intake manifold/ intake valve (inside and outside of the
cylinder head cover) is manufactured and experimented to evaluate with the current
manifold/intake valve. Working characteristics of the engine such as max power, specific
fuel consumption at the norm power are the criteria to be considered in the experimental

process.



2. The new contributions of thethesis

Some notable points in the thesis are followed:

*

*

*

The improvement of VIKYNO RV165-2 engine’s intake manifold (inside and
outside of the cylinder head cover)

Parameterization of VIKYNO RV165-2 engine’s helical intake manifold
withmathematical variables and functions.

Develop and implement the automatic process of calculating the improvement of
VIKYNO RV165-2 engine’s intake manifold with the aim of improving
thevolumetric efficiency.

Construction of the optimal algorithm of VIKYNO RV165-2 engine’s intake
manifoldgeometric profile with target value is thevolumetric efficiency.

An analysis of the relationship between swirl ratio and swirl ratio for VIKYNO
RV165-2 engines in particular and SVEAM Diesel engine series in general.

For the first time in Vietnam, the study combines simulations with experiments on
modern and synchronous devices to provide feasible solutions and suitable to actual
technological conditions in Vietnam to improve High technical and economic
features of the old generation VIKYNO RV165-2 Diesel engine by improved throat /
soup assembly method. The thesis is very practical when the research results are
applied to the actual production of SVEAM.

The results of the thesis contribute to addressing the need to improve the operational
and economic features of the older generation Diesel engines. The automatic
Improvement calculation process and an optimal algorithm can be applied to all
series of SVEAM Diesel engines, as well as the design method applied to new

engine series that will be developed in the future.



