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ANH HUONG TOC PO VONG QUAY DONG CO DIESEL HINO
XZU650 DEN NONG PO PHAT THAI KHi XA

INFLUENCE OF HINO XZU650 DIESEL ENGINE ROTATION SPEED ON EXHAUST
GAS EMISSIONS CONCENTRATION

Ting Ba Pai, Nguyén Thi An Khang, Ngé Phi Hing, Lé Thé Qudc Hung
Truong Pai hoc Cong nghi¢p Viét — Hung

TOM TAT

Bai bdo tdp trung nghién civu dnh huong cia toc do vong quay (RPM) déng co Diesel HiNo
dén nong do phdt thai cdc chat é nhiém trong khi thai nhie CO, NOx va PM (hat bui). Nghién ciu
dwoc thuwe hién théng qua viéc mé phong va phdn tich nong do khi thdi ¢ cac dai toc do vong quay
khdc nhau. Két qua nghién ciru chi ra rang, ¢ toc 700(v/p), nong do NOx va PM ting cao do qud
trinh chdy khéng hodn toan, ¢ toc dp 2600(v/p), nong dé NOx va PM cé xu hwéng gidam manh. Ham
luong khi CO,co xu hudng giam khi vong quay cuia dong co o mirc 1400 dén 2000 (v/p). Trén co so
két qua dat dwoe, nghién civu da dé xudt dai toc do vong quay phit hop qua dé giiip t6i wu héa hiéu

sudt hoat dong ciia déng co, dong thoi giam thiéu khi thai déc hai, gép phan bdo vé méi trieong.
Tw khéa: Dong co diesel; Vong quay cua dong co; Khi thai.
ABSTRACT

The paper focuses on studying the effect of rotational speed (RPM) of HiNo Diesel engine
on emission concentrations of pollutants in exhaust gas such as CO, NOx and PM (particulate
matter). The study was conducted through simulation and analysis of exhaust gas concentrations
at different rotational speed ranges. Research results show that, at 700 (rpm), NOx and PM
concentrations increase due to incomplete combustion, at 2600 (rpm), NOx and PM concentrations
tend to decrease sharply. CO, content tends to decrease when the engine speed is between 1400 and
2000 (v/p). Based on the results achieved, the study proposed a suitable rotation speed range to
help optimize engine performance, while minimizing toxic emissions, contributing to environmental

protection.
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1. GIOI THIEU

O nhiém khong khi dang tro thanh moi
de doa nghiém trong ddi véi moi truong song,
gy ra nhitng hiu qua ning né cho stc khoe
cong dong va nén kinh té, chi phi dé nghién ciru
céc bién phap kiém soat 6 nhiém c6 thé sir dung
khoang 2,1 — 3,7% GDP vao nam 2030. Tuy
nhién, v6i nhitng chi phi do 6 nhiém gay hai ra
con 16n hon rat nhiéu, diéu nay khiang dinh rang
dau tu vao viéc cai thién chat luong khong khi
1a mot giai phap tiét kiém va bén viing hon.

Su phat trién ctia nganh cong nghiép van
hanh tai v6i nhu cau st dung dong co Diesel
ngdy cang ting da dat ra nhitng van dé vé 6
nhiém moi truong. Pong co diesel, du ndi bat
v6i hiéu suét cao va kha ning tiét kiém nhién
lidu, nhung lai 1a ngudn phét thai dang ké cac
chét gdy 6 nhiém nhu CO,, NOx va PM.

Qué trinh chay trong co dot 1a qua
trinh oxy hoa nhién li€u [1-4], giai phong ndng
lugong can thiét dé dong co hoat dong, chiu anh
hudng cua nhiéu yéu t6 nhu nhiét do, ap suét,
ty 1¢ hoa tron nhién li¢u va khong khi,... cung
cac diéu kién van hanh khac. Trong qua trinh
chay, cac chat hop chit trung gian phuc tap
duoc hinh thanh, bao gdm cac hop chat va san
pham chay, sy hinh thanh trong nong do phat
thai khi xa, bao gdm céc chat: NOx (Oxit Nito)
1a san pham chinh cta phan tng oxy héa Nito
trong khong khi, giy ra 6 nhiém mdi trudng
va anh huong dén stc khoe con nguoi. CO
(Carbon Monoxide): La san pham ciia sy chay
khong hoan toan, c6 thé gay doc hai cho sirc
khoe khi nong do cao. CO, (Carbon Dioxide):
La mot san phdm chay hoan toan, tuy khong
doc hai tryc tiép nhung lai 1a khi gay hiéu ung
nha kinh, gép phan vao bién d6i khi hau. HC
(Hydrocacbon chua chay hét): La cac hop chat
chua dugc oxy hoa hoan toan trong qué trinh

chdy, gdy 6 nhiém khong khi va tao ra mui kho
chiu. PM (Particulate Matter): La cac hat bui
hinh thanh trong qua chdy, giy hai cho stic
khoe ho hip va méi trudng.

Céc san pham chay nay khong anh
hudng chi dén chét lugng khong khi ma con
tac dong truc tiép dén hiéu suét cua dong co,
do d6 cong viéc nghién ctru toc d6 vong quay
ctia dong (RPM) co 1a rit quan trong trong viéc
giam thiéu 6 nhiém moi trudng trudng.

bong co Diesel HINO XZU650 1a mot
mau xe tai hang nhe theo ti€u chuan Enro 4.
Thong so k¥ thudt dugc mo ta nhu (Bang 1).

Bdng 1. Théng s6 dong co Diesel HINO (HINO
XZU650 - dong co NO4C-UV Euro 4)

Théng sb Gia tri
Ma dong co NO04C-UV Euro 4
S6 xy lanh 4
Puong kinh xy lanh 104
(mm)
Hanbh trinh piston (mm) 118
Thé tich cong tac
(cm?®)/Thé tich xi lanh 4009
Ty s6 nén 18:1
Cong suit dinh mirc
(kW)/vong quay 100/2600
(ve/ph)
Cong suét cuc dai
(KW/rpm) 136/150 PS
Mo men cuc dai
(N.m)/vong quay 400/1600 390/420 N.m
(vg/ph)
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Trong bdi canh ngay cang c6 nhiéu quy
dinh khit khe vé phat thai, viéc nghién ciru cac
yéu t6 anh hudng dén ndng d6 khi thai, dic biét
1a tdc d6 quay ctia dong co co (RPM), tré thanh
van d& quan trong. Co ché quay téc do khong
anh hudng chi dén hiéu suit hoat dong ma con
quyét dinh muc do phat thai cua cac chit 6
nhiém [5].

2. KET QUA VA BAN LUAN

Nghién ctu tdp trung danh gid anh
huong cua toec d6 vong quay dong co Diesel
HiNo (RPM) dén phat thai cac chat 6 nhiém
trong khi x4, bao gom NOx, CO, va PM, thong
qua mo phong bang phan mém Dlesel RK. Céc
két qua chinh ctia md phong cho thidy méi quan
hé chit ché giira nhién liéu voi toc do vong
quay cua dong co cling nhu mic do phat thai
khi xa, cu thé (bang 2):

Bdng 2. Moi quan hé giita toc dé vong quay va mirc d¢ tiéu thu nhién liéu véi lwong phdt thai khi xa

pp | Técddvong | Mic tiéu thy nhién | Phat thii dang cz;‘sz;h;i)';;‘(;e Phat thai khi
quay (RPM) liéu (kg/kWh) hat PM (g/kWh) NOx (g/kWh)
(g/kWh)
1 700.00 0.25316 0.19848 815.75 2028.3
2 1400.0 0.21568 0.11439 694.98 1742.0
3 2000.0 0.21144 0.09094 681.30 1524.3
4 2600.0 0.21796 0.04437 702.32 656.90

« Khi dong co hoat dong & toc do quay
thip (700 vong/phit): Mt tiéu thu nhién liéu
o g1a1 doan nay twong dbi cao. Do Vong quay
thdp, qué trinh chay dién ra trong budng dot
khong hoan toan, dan dén sy g1a taing nong
d6 cua HC va ham lugng CO.,. Diéu nay 1a do
hydrocacbon chua chay hét, tao ra cac hop chit
khi khong mong mudn. O giai doan nay, phat
thai dang hat (PM) va phat thai dang khi tang
1én dang ké, tao diéu kién thuan loi cho phan
ung oxy hoa nito (NOx), vi NOx khong chi
gy 6 nhiém khong khi ma con 1a nguyén nhan
chinh gdy mua axit va cac bénh vé duong ho
hap.

« Téc d0 quay trung binh 1400 dén
2000(v/p): Toc d6 vong quay ting dong nghia
v6i viée nhién liéu dugc dbt chay triét dé, ham
luong CO, giam do qua trinh chuyén héa ning
luong tot hon Pong thoi, sy hinh thanh cia
NOx va PM ciing giam do diéu kién chay tdt,

han ché kha nang phat sinh cac hop chat khong
mong mudn trong qué trinh chdy. Nhin chung,
& dai tbc do nay, dong co dat dugc sy can bang
t6t gitra hiéu suat va nhién liéu.

« Téc d6 quay cao 2600 (v/p): Khi tdc
d6 vong quay cao, ndng d6 NOx va PM giam
manh, ham lugng phat thai khi carbon dioxide
c6 xu hudng ting nhe. Pay la dai téc do ly
tudng, noi dong co hoat dong hi¢u qua nhét voi
murc phat thai 6 nhidm thap nhat.

Z

Hinh 1. Méi quan hé giita ham lwong NOx véi dai
toc do vong quay dong co
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NOx tang theo goc quay truc khuyu tir
355 tai 374 46 (vong quay truc khuyu), khi vong
quay thay d6i, gia tri NOx ciing thay doi theo
(Hinh 1). Piéu nay phan anh mdi quan hé giira
tdc dd co va sy hinh thanh khi thai NOx. Ngoai
ra, khi dong co chay & vong quay thap, sy dot
chay khong hoan toan c6 thé tao ra NOx khong
phai & mic d6 thip nhat ma con co thé tao ra
yéu t6 nhu: Thoi gian chay lau hon, tham chi
chay khong hét,... ndng dd NOx cao nhit (gan

2000 ppm), dat dinh sém hon so v&i cac duong
khac, diéu nay cho thiy toc d6 phun nhién li¢u
cao (7%) tao ra nhiét 6 chay cao hon. Khi tbc
d6 dong co téc do (700 RPM) va luong nhién
liéu nhd (3%) lam gidm qua trinh va nhiét do
chay, ndng do NOx & mirc trung binh (khoang
1000-1500 ppm).

LRl
LE ]
o

Hinh 2. Biéu d6 mé phong qua trinh hinh thanh
hon hop diesel véi toc dg vong quay dong co
700 (v/p)

Ving RPM thap (Hinh 2) thudng c6
thoi gian chay dai hon, tao didu kién cho hdn
hop nhién liéu — khong khi chay gan hoan toan.
Hiéu qua chay c6 thé thip hon vung tdi uu, din
dén tang phat thai cac khi nhu PM hodc HC
(hydrocarbon khong chay hét). Nhiét do chay
thdp hon 1am kha ning chay khong hoan toan
s& ting CO va HC. Néu nhién liéu khong hoa
tron déu voi khong khi, kha nang chay khong
hoan toan sé& cao dan dén PM va HC tang. Nhiét
d6 thap hon tai tbc d6 700 RPM sé giit luong

NOx thap. Phat thai PM va HC c6 thé tang néu
nhién li¢u chay khong hét. Luong CO s¢ tang &
cac khu vuc c6 lugng oxy thap.

Hinh 3. Biéu d6 mé phong qud trinh hinh thanh
hon hop diesel voi toc do vong quay dong co
1400-2000 (v/p)

* Vi tri nhién liéu trong cac vung (Hinh
3): Dilut.OS (khi thai pha loang), Spr.Core
(phun suong) Pat.Wall (thanh plston) va Cyl.
Head c6 thé cho thdy su phan bd nhién liu
khong ddéng déu. Khi nhién liéu khong chay
hoan toan (ching han nhién liéu dinh thanh
budng dbt hodc bi 1am lanh), s& din dén phat
thai cac chat nhu hydrocarbon chua chay (HC)
hoac mudi than (PM). Phun nhién li¢u va giai
phong nhiét, qua trinh chay xay ra nhanh s€ tao
ra nhiéu khi NOx (oxit nito). Nguoc lai, néu
nhién liéu khong chay hoan toan hoac chay ¢
nhiét 6 thap (chay ngheo), s& sinh ra nhiéu HC
va CO (carbon monoxide).

Hinh 4. Biéu d6 mé phong qud trinh hinh thanh
hon hop diesel voi toc do vong quay dong co
2600 (v/p)
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O giai doan 2600 (RPM), hdn hop khi
chay tdt hon khi toc do dong co cao, chiung to
qua trinh hoa tron dugc cai thién gitp tdi wu hoa
qué trinh chay. Puong phun nhién li¢u c6 dang
sdc nét hon, thoi gian phun ngin hon so véi
1400-2000 (v/p), phtt hop véi toe d6 vong quay
cao. Thoi gian hoa tron nhién liéu — khong khi
ngan hon, dan dén qu4 trinh chay dién ra nhanh
hon, diéu nay dan dén giam kha nang phat thai
PM va NOx.

Nhéan xét: Néu gia tri ndy cao (Dilut.
0OS), nghia la pha loang nhién li€u v6i khong
khi t6t, thuong gitip giam NOx nhung c6 thé
lam tang HC hoac CO. Sy phan bd nhién liéu
tap trung nhiéu trong cac vung (Spr.Core) hoic
(Pat.Wall), do d6 c6 thé gay taing PM va HC.
Néu qua trinh chay xay ra dot ngdt véi gia tri
dx/dCA cao, s€ lam tang NOXx.

3. KET LUAN

Tir két qua nghién ctru, co thé dua ra
mot sO khuyén nghi cho viéc toi uu hoa tde do
quay dong co Diesel Hino nhu sau:

« V6i tbe do quay dong co: Nén van
hanh dong co & toc d6 quay cao (2600 RPM),
noi ma cac chit 6 nhiém nhu CO va HC duoc
kiém soat t6t, dong thdi NOx va PM ¢ mirc
chap nhan duoc. Viée duy tri téc d6 vong quay
trong dai nay s& gitip giam thiéu 6 nhiém va
tang hi¢u qua hoat dong ctia dong co.

« Cai tién cong nghé: Dé giam phat thai
NOx ¢ toc do quay thap, can ap dung cac cong

nghé giam thiéu NOx nhu hé thong 1am mét khi
nap, tai tuan hoan khi thai (EGR), hodc phat
trién bo loc NOx (SCR) dé giam thiéu tac dong
ciia NOx ddi v6i moi truong.

« Diéu kién van hanh: Can theo ddi va
diéu chinh ché d6 van hanh dong co dé duy tri
mure d6 toc do vong quay cao. Viéc nay khong
chi gitp giam 6 nhiém ma con cai thién tudi tho
va hiéu qua ctia dong co.%*
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