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3.2 Két qua va théo ludn

Hinh 2 cho thay cac két qua khi thay
ddi lwu lwong khi xa t&i hiéu suat xd ly muoi i
& lwu lwgng nwdc khong ddi 0.8 I/phat. Thap
nwéc dwoc hoat dong & hiéu dién thé 7.5 kV
dé nap mudi va 5 kV dé nap nwoc. O lwu
lwong khi xa 1200 lit/gi®, khi kich thudc cua
mudi tang hiéu suat x&r Iy mudi tang tién toi
cwc dai 100% dbi voi hat mudi kich thwéc
0.6 ym sb Stokes trong co cau va cham tryc
tiép tdng. Mat khac cac hat mudi véi kich
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cau x& ly mudi bang Iwc dién tang lén gop Hinh 2. Anh hwdng cda leu lrong khi xa
phan lam tang hiéu suat xt ly mudi toan bd. dén hiéu suat xw ly mudi cia thap nwrée

Khi lwu lwong khi x& tang hiéu suét thap .
nwéc gidm chd yéu pham vi cac hat mudi co kich thwéc nhé tir 0.2 dén 3.5 ym. O lwu lwong khi xa
2500 lit/gio, Hiéu suat XI;P ly dat I&n nhat 100% doi v&i cac hat mudi 6 kich thwdce Ién hon 3.5 pm.
Nhuw ket qua tinh cho thay khi lwu lvgng tang hiéu suat x& ly mudi giam trong cac hat mudi cé kich
thwdc nho. Tang lwu lwong khi xa lam thoi gian di qua thap nwdc cua cac hat mudi giam xuong,
mat do cac hat mudi thay déi hiéu qua nap cac hat mudi giam xudng kém hiéu qua lam gidm hiéu
suat x¢ ly mubi toan bé cla thap nwoc.
4. Két luan ) )
Bai bao da gioi thiéu phwong phap xt ly mudi trong khi xa ctia dong co diesel bang thiét bj xtr
ly tinh dién co6 hiéu gué cao. Két qua dat dwoc khi thire nghiém co cau xtv ly mudi bang lyc dién
manh c6 thé loai bd dwoc cac hat mudi cé kich thwdc nhd hon 1 um vei hiéu suat Ién hon 90%.
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XAC BPINH HAM LUONG NOx TRONG KHi XA
DONG CO DIESEL HANSHIN 6LU32
DETERMINATION OF NOx IN EXHAUST GAS OF

DIESEL ENGINE OF HANSHIN 6LU32
TS. NGUYEN TRi MINH
Khoa May tau bién, Trvong BHHH Viét Nam

76m tat
Vor méi quan tém ngady cang téng vé suw phat thdi NOx tir céc dong co diesel, céc quy
dinh chdt ché vé kiém sodt NOx dang duroc thure hién. Dé kiém soét duroc NOx phét thai
tr dong co diesel, NOx hinh thanh trong dong co diesel phar dwoc xac dinh. Bai bao gior
thiéu phurong phap xac dinh ham lrong NOx trong khi xa cia dong co diesel/ Hanshin
6LU32.

Abstract
With growing concerns about NOx emissions from diese/ engines, stricter regulations fo
contro/ NOx are being implemented. To conitro/ NOx emissions from diesel engine, NOx
formation in exhaust gas of diesel engine must be deltermined. This paper gives a method
fo determine NOx in exhaust gas of Hanshin 6LU32 diesel engine.
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1. Dat van dé

Céc hop chat nguy hai cla nito dwoc hinh thanh trong qua trinh chay nhién liéu cia déng
co diesel cht yéu la oxit nitric (NO) va nito dioxit (NO,), ching dwoc goi tat 1 NOx. Nhirng khi thai
nay di vao trong khi quyén thi phan I&n NO bi oxi héa thanh NO, gay anh hwéng dén moi trudng
nhw mwa axit, hinh thanh khéi quang héa va a&nh huéng téi tAng ozon. Thuc chét sy hinh thanh
NOXx 1a sw két hop gitra N, va O, c6 mét trong hdn hop & nhiét dd cao (trén 1200°C). Trong qua
trinh chay ctia déng co diesel, ngudn chinh tao NOXx la nito' phan tir c¢é trong khéng khi nap. Nhién
liéu diesel néi chung chra rét it nito, anh hwéng cla thanh phan nhién liéu dén ham lvong NOXx
trong khi xa la khong dang ké. Hau hét cac tac gia nghién ctru vé sy hinh thanh NOx trong khi xa
clia dong co diesel déu cho rang trong khoang thei gian chay cia déng co diesel thi thong thwdng
chi xét ddng hoc phan (rng tao thanh NO. Cac két qua con lai dwoc tinh toan théng ké theo két qua
kinh nghiém.

Dé tinh toan ham Iwong NO trong khi xa cGa déng co diesel, truwéc tién ta phai xac dinh
duwgc co ché hinh thanh NOx trong khi xa ctia dong co diesel. Sau day ta di nghién ciru co' ché
hinh thanh NOx trong khi xa cda cac dong co diesel.

2. Co’ ché hinh thanh NOXx trong khi xa cta dong co diesel

Qua trinh chay trong dong co diesel thi NOx dwoc hinh thanh tir hai ngudn: Nito phan ti
trong khéng khi va nito trong nhién liéu, trong d6 nguon chd yéu hinh thanh NO la ti nito trong
khéng khi.

Co ché hinh thanh oxit nitric NO dwoc thé hién bang cac phuwong trinh phan (rng sau:

N,+O —NO + N

N+O, —->NO+0

N+ OH — NO+ H

N,+CH — HCN+N

HCN —<25>NCO—4Z s NH—Z s N—2227_,NO

Hinh thanh theo co ché trung gian N,O:

N,+O + M —N,O+M

N,O+O — 2NO

Phan &ng tryc tiép gitba N, va O, & nhiét do cao trén 1300°C cling hinh thanh NO theo phan
ng sau: N+ O, —2—5>2NO
3. Tinh toan ham lwong NO trong khi thai ctia dong co’ diesel Hanshin 6LU32

T phwong phap dong hoc phéan (ng ctia Zeldovich ta cé cac phwong trinh phan trng gdm:

37985

No+O —»NO + N v6i £, =1.36-10"¢ *

(1)

=3150

N+ 0, »NO + O V&i &, =6,4.10° 7. " 2

N+ OH — NO+ H v6i &, =4,1.10" @)

202

K,=312-10"¢ % )

7rong do: K; K 1a cac hé sb phan tng.
Xét phwong trinh tdng quat:

v, A+ v,f—v.C+v,[D (5)
Tbc d6 tao ra mot chat & vé phai, vi du chat C duoc tinh nhuw sau:
ke vl B
=K [A4"[B8]" - K, [4] [ B (6)
ar
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Voi gia thiét ndng d6 cla cac chét O, Oz, H, OH, N, & trang thai can bang va néng dé N, NO
dwogc khong ché béi déng hoc phan &ng.

Ta dat:

g VO, V]
a, "M,

V&i chi sb e biéu dién trang thai can bang, ap dung cho phwong trinh phan &ng sé (1) ta co:

M
AN ——opx (.10, + KM, )
O trang thai can bang ta co:
K/l [/‘/.le[/va]e = Kb[/‘/Z]e[O]e = Rl (8)
Suy ra:
M
”[;] =B, + & ©)
Twong tw, ap dung cho phwong trinh (2) va (3) ta co:
AT o+ , (10
ar
ar

(1)

Téng hop 3 phwong trinh phan (ng (9), (10) va (11) va xét thém anh hwéng cla sy thay dbi
thé tich san pham chay V ta co:

Ldro)_
v g " OBR B R)T R P&+ A

(12)
Twong tw véi N trong cac phan &ng (1), (2), (3) ta c6 biéu thirc xac dinh téc d6 phan tng tao
N:
1
A por s+ )+ R 08 R) (13

Cac phwong trinh (12) va (13) ton tai trong mot khoang thoi gian htru han ma & do tbc do
phan (¢ng dat trang thai can bang nhiét dong. Khoang thoi gian nay doi voi phwong trinh (13 ) nho
hon rét nhidu so vé&i phwong trinh (12). Do vay, néng dd N cé thé xem la én dinh so véi NO nén ta
co:

—POR+ £+ R)+ K +0(& +£)=0 (14)
Suy ra:

ﬂ=9(/?z+/?3)+ﬁ’1
OR + R, + A,

(15)
Thé (15) vao phwong trinh (12) ta c6 phwong trinh tinh toan téc d6 tao NO:

voa 0 4 +1
£+ A

Khi tinh toan téc d6 hinh thanh NO theo géc quay truc khuyu, phwong trinh (16) cé thé viét
dw¢i dang sau:
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dp 307 0 A 1
&+ A
Hoac
AVOL_RT 1 gy A (18)
o 2 307 0 A
R+ R
Trong do6:

V- thé tich ctia san pham chay, [cm”];

n- téc d6 quay truc khuyu, [vg/phl;

@- goc quay truc khuyu, [d6].
5. Két qua tinh toan va thao luan

Xét cu thé cho déng co Hanshin 6LU32 c6 ap suét chay cuc dai pmax=12Mpa, ap suét nang
kim phun p.,= 28Mpa, vong quay truc khuyu dinh mec n, = 340 vg/ph, géc phun soém GPS =
11,5°GQTK, cdng suat dinh mre 1000kWh. Ttr cac cong thire (15),(16),(17),(18), stv dung phan
mém Matlab dé :cinh toér), xé)c giinh ham Iwgng NOXx trong khi xa clla dong co diesel Hanshin
6LU32 khi thay doi cac bién s dau vao khac nhau (vong quay ctia dong co khac nhau).

Dién bién sw thay doi ap suét, nhiét do khi chay v? hém lwgng NOXx trong khi xa clia dong
co diesel Hanshin 6LU32 dwoc thé hién trén hinh 1. Dién bién sw hinh thanh NOx trong khi xa
dong co 6LU32 khi thay ddi vong quay truc khuyu duoc thé hién trén hinh 2.
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Hinh 2. Dién bién ham lwgng NOx theo géc quay truc
khuyu déng co diesel Hanshin 6LU32 & ché d6
Prkp=28Mpa, GPS=11,5°GQTK

Hinh 1. Dién bién p, T va ham lwgng NOXx trong xilanh
dong co diesel Hanshin 6LU32 & ché do Prkp=28Mpa,
GPS=11,5°GQTK, n=320vg/phut

Dién bién ham Iwgng NOx trong khi xa clia dong co' diesel Hanshin 6LU32 khi thay déi s6
vong quag/ dong co lan lwot la 250vg/ph, 280vg/ph, 300vg/ph va 320vg/ph (ng voi
GPS=11,5"GQTK, ap suat nang kim phun pn,=28Mpa. Theo ket qua tinh toan cho thay, sau diém
chét trén khoang tir 25 +30°GQTK ham lwong NO, dat gia tri cwc dai va sau dé gitr khdng déi, do
chinh la ham lwgng NOx trong khi xa ctia déng co diesel.

Khi tdng sb vong quay cla dong co diesel, ham lwong NOx c6 xu hwéng gidm di rd rét.
Nguyén nhéan duoc giai thich 1a do thoi gian phan ng tao NOx gidm ( theo phwong trinh 16).
Trong toan bd dai vong quay truc khuyu khao sat thi toc do tao thanh NOx I&n nhat tai vong quay
truc khuyu la 250 vg/ph.

6. Két luan

Nhw vay, viéc khai thac dong co & cac ché do tai (vong quay) khac nhau sé tao ra cac ham
lwong NOx trong khi x& clia déng co khac nhau. Khi vong quay truc khuyu ddng co cang giam thi
tbc dd hinh thanh NOx cang téng Ién va do d6 ham lwgng NOx trong khi x& cang tang Ién.

Déi v6i cac dong co diesel co trang thai k§ thuat khong tét, trong qué trinh khai thac phai
gidm vong quay thi ham lwong NOx trong khi xa cla cac déng co nay sé tang 1én. D& dam bao
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trong qua trinh khai thac ham lwong NOx trong khi xa cua cac dong co nay khong tang thi cac
doéng co nay can thiét phai bao dwéng dé nang cao chét lwong lam viéc.
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TY DONG HOA TiNH TOAN LIYC CANG TRONG BANG DAI
BANG PHUONG PHAP VONG THEO CHU VI
THE AUTOMATION OF CALCULATION BELT TENSION
BY ROUND PERIMETER METHOD
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76m tat
Trong bai bdo nay trinh bay viéc tir dong hoa tinh todn luc cdng trong bang dai bang
phurong phap vong theo chu vi déng thoi xdy dung churong trinh tinh todn tw déng dua
rén ngoén ngt¥ Iap trinh Delphi.

Abstract
In this article, the aufomation of calculation belt tension by round perimeter method and
the establishment of the program serving it by programming language Delphi are
presented.

1. bat van de

Tinh toan bang dai la cong viéc thuwong gap trong ky thuat co khi, trong dé tinh toan lwc
cang tai cac diém dac trwng cta né la mét phan quan trong. Tinh toan Iuc cang trong bang dai
nhdm kiém tra dd bén cla bang va tinh toan lwc kéo can thiét, tlr d6 xac dinh céng suat can thiét
cla doéng co va chon déng co.

Khi tinh toan lyc cang clia bang dai, can thwc hién mot khéi lvong tinh toan kha Ion, déng
thoi phai nhiéu 1an tra so liéu tr cac bang tiéu chuén va vé biéu db6 Ic cang. Viéc tinh toan thu
cbng khéng nhirtng méat thoi gian, cdng sirc, ma déi khi con bi sai s6t, nham Ian. Trong bai bao nay
trinh béy viéc ty ddng hoéa tinh toan Iyc cang trong bang dai va xay dwng chwong trinh tinh toan tw
doéng, bang ngdn ngir Iap trinh Delphi.

2. NGi dung tinh toan lwc cang trong bang dai

Dé xac dinh lyc cang tai cac djém dac trweng cla bang dai, ngwdi ta str dung phwong phap
vong theo chu vi. Dwa vao so dé‘truyén doéng clia bang dai, nég goi S; la lyc cang tai mot diém trén
mot doan clia bang dai, né sé& bang téng lwc cdng tai diém cudi S.4 va lwc can W1 i cia doan do,
nghia la:

S, =8, + Wi—l,i' 2.1)

Nhuw vay co thé xac dinh dwoc lwe cang tai mot diém déc trwng bat ky clia bang dai, néu biét
dwoc lwc can & tirng phan ctia né. V&i phwong phéap nay, lwc can chuyén déng sé dwoc chia nhd
cho tirng doan cu thé véi nhivng d&c trung ctia doan dé vé két cau, vé hinh dang, bé tri... Trén méi
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