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NGHIEN CUU TAO KHi GIAU H, CUNG CAP CHO BONG CO
DIESEL BANG PHU'ONG PHAP BIEN BOI NHIET HOA
NHIEN LIEU DIESEL VO KHi THAI

STUDY ON CREATION OF H,-RICH GAS FOR DIESSEL ENGINE
BY EXHAUST GAS DIESSEL FUEL REFORMING
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TOM TAT

BS sung khi gidu hydro vio déng co diesel 38 gidm phdt thdi djc hei cia dgng co 1d mot
phwong phip Kiém sodt khi thii hiéu qud di dioc thira nhidn. Tuy nhién, viéc tich trit, bdo qudn
vé vidn chupén khi gidu hydro dé cung cap lién tuc cho déng co gip nhiéu khé khiin do hydro ¢6 1p
trong va nhiét tri mole thdp. Dé gidi quyét cdc khG khin ndy, bai bdo dé nghién ctru phwong phip
tao ra khi gidu hydro trén déng co nho phdn vmg xic tac bién d6i nhiét hod nhién ligu diesel véi
ki thdi tén dung niing heong va cdc thanh phin hoi nube, 6 xiva cde bon nic ciia khi thai. Két qud
mé hink hod cho thdy ngay & tdi trong nhd va trung bink ciia dgng co véi mike ludn hoi khi thai
10-30%, b3 xiic tdc dG cb thé tao ra va cung cip lién tuc khi gidu hydro véi him heong hydro tie
9-18% cho dong co.

Tir khéa: Bién ddi nhiét hba nhién ligu trén dong co, tao khi gidu hydro.
ABSTRACT

Adding hydrogen-rich gas into diesel engines for engine toxic exhaust emission reduction is
a very interesting and accredited approach for effective emission control. However, the storage,
conservation and distribution of hydrogen-rich gas to continuously supply to the engine meet many
difficulties because hydrogen is a very light gas and has low mole caloric value. To overcome these
problems, the paper studies the method of on-board H -vich gas production by diesel fuel reforming
with the components of steam, oxygen and carbondioxide of exhaust gas. Results of modeling study
indicate that even at low and average load with 10%-30% exhaust gas recirculation through the
reformer, the hydrogen content in the reformate gas reach to 9%-18%.

Keywords: On-board thermochemical fuel reforming, hydrogen-rich gas production. <
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1. PAT VAN DE

Sy 6 nhim méi trnrémg do phét thai khoi
bui cla dong co diesel dang ngay cang trd nén
trBm trong, dic biét 13 & céc @ thj 1én. Do vy,
viéc nghién citu gidm phat thai cha déng co
1 rét can thiét. C6 nhidu phuong phip di va
dang dugc nghién cim 4p dung dé gidm phat
théi, trong do, c4c phuong phép cai thién nhi?u
ligu v& qua trinh chay duge quan tim nhiéu
ohu phuong phép sir dung nhin liéu khi gidu
hydro hay bb sung mét tj 16 khi gisu hydro vio
dGng co cing nhién licu diescl.

Céc cong trinh nghién ciru sir dung nhién
ligu hydro cho déng co dbt trong dé thay thé
hoan todn nhién lidu xang hoac diesel &a duge
nhiéu nha nghién ctu thyc hin [1,2,3], Két
qud nghién cfru cho thiy nhign liéu nay cf dic
diém chdy nhanh, trj s6 éc (an cao nén ding
dugc trén déng co ¢6 1y 6 nén cao va cho phép
dong co c6 thé lam vige & tée do rét cao, nher
46 cai thién dwoc hidu sudt dong ce [2]. Thém
nira, khi thai ciia dong co hydro rit sach, gidi
han thinh phin hdn hop dam bio kha ning
chdy tht rt rong nén ddng co ¢é thé lam vige
Vi hén hop lodng, gop phin Kim téng tinh
kinh t€ vi giam phat thai ctia dong co [4]. Tuy
nhién, nhién Yigu hydro c6 nhuge diém so voi
nhjén lidu xdng va diesel 13 nhi¢t tri mole rit
thip nén 4néu khong thay ddi két cu dong cor
khi chuyén tix ddng co chay xiing hodc diesel
sang d6ng co chay hoin toan bing hydro thi
cdng sudt déng co &€ bi gism nhidu [2]. Thém
nita, vi€c san xuft, vin chuyén va tich trir bao
quén ohién ligu hydro kha khé khin va thy
kém do nhién ligu c6 tj trong rét thip [6].

Chinh vi viy, viée nghién cim b sung
hydro hoje khi giau hydro (hén hop khi chira
hydro) vio nhién ligw trayén théng duge quan
t4m nhiéu hon. Vi phuong phap nay, hydro
hodic khi gidu hydro chi duge chp mét 1y 16
nhit dinh vao déng co dé cai thign qua trink
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chdy [3, 6, 7]. Két qua nghién ciru cho thiy,
qué trinh chéy khi do triét dé hon, higu suit
nhiét dong co ting va do 46 suat tidu hao nhigy
ligu va phét thai dgc hai giam trong khi khong
cn thay déi két cin déng co so véi khi ding
xéng hodc diesel. Vén dé dit rala cin c6 ngudn
cung khi gidu H, &n dinh ngay trén dong co dé
dong co c6 thé hoat dong lién tuc véi hin hop
ohién liéu ndi trén.

Baibdo nay, trinh biy nghién ctru phuong
phép tao ra vi cung cip khi gidu H, cho déng
co diesel nho phan dmg xde tac bién ddi nhigt
hod mt phin nhién ligu véi cdc thanh phin
khi thai, t4n dung chinh ning lwong khi thii
cho cdc phin Ymg thu nhiét. Viéc nghién cly
duge thyc hign bing mé hinh hos trén déng co
xe Ford Transit, dung tich xi lanh 2,4 lit, cong
suit 138 ml, the d6 4000 v/p.

2. MO HINH HOA QUA TRINH BIEN
DOI NHIET HOA NHIEN LIEU DIESEL
VOI KMI THAY

2.1. Cic phan fmg xiic tac

Nhién ligu diesel 1 téng hgp cta nhitn
loai cée bua hydro C_H_ véi s& nguyén t
cac bon vi hydro trung binh trong phén tir
la m=14,4 va n=24.9, tirc cong thirc phén i
chung cua nhién ligu diesel tién chudn cé th
dugre coi ghn dimglaC, 44T, o [8]. Theo Hoang
va Chan [9], trong méi truomg xac tic thich
hop ¢o nhiét d du lon (= 400°C) va c6 hoi
nwée va § xy th nhign ligu cac bua hydro C_H,
(nhién ligu diesel C, 4.6t o) SE €6 cic phan img
chiy va phin tmg nhiét hoa véi nude nhr sau:

C,H, + (m+0/4)0, » mCO, + @2)H,0

AH, o= - 8577,2 kJ/mol m
CH,+ mH,0->mCo+ (m+w/2)H,
AH,,.. = 1990,5 kl/mol @
€O+ HO- O, + H,

AH, =-41,16  LI/mol ©)]
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CH, + 2miL0 — mCO, + Cmtn/2)H,
A, =1397.9K1mol

S A, o) 1a nbiét sinh caa phan img, dau
(<) chi rang phan img toa nhiét, nguoc lai dau
(#) 1a phin {mg thu nhiét, tirc 1a can phai cip
dn ehigt dé duy tri nhigt d6 cin thiét thi phan
{mg ¢6 méi xay ra. Toc d6 dong hoc cia cdc
phén g trén dwge x4c dinh nhy sau:

kP y P

RI :( 3 (3 172 (5)

Vi Ke, P 1K BT

PEPSY 1

Rzzé%[l)c,,,a H6107 z;;efa E (6)

H T

k. PP 1
e

k, POPY
Ry=—2 | Py PR, -0 8
4 = P;} [ Col, L a0 Kot Q,Z @)
O, =1+ KooFPop+ Kb, +
Koy o, + KePm0 ®

H2

Néu nhiét d6>800°C thi con c6 phan tmg
nhiét hod cia nhi¢n ligu véi CO, [10].

O day, R;— (kmolkg cath)la tbc do doug
hoc clia phin 4 u-ngj (=1-4); PC_ H_ P, la
apsuamengcuacacthanhphanCH O

k =k e”la hing sé ddng hoc cia phan tng j

(G=1-4), ky vaE (kJ/moI) lan hegt 13 hang 56 v
ning ]ucmg p}]dn mg, R (kI/mol K} la haug sb
khi; T(K) 1a vhigt d6 khi; K 12 hiing $6 cin bing
cuaphanungﬁmj (G=2-4),Kf =K ¢ (-AHL Y AT
12 hing sb hip thy clia thanh phan thir i (i=
CH.OC ) Céc s6 Ligu lién quan dén cac hang
50 tren ¢6 thé dugc tim thiy trong tai lisu tham
Xhao [10].

Téc d6 sinh ra hoic mét di cita mot thanh
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phan khi nao do trang qua trinh phén ng biéu
dién boi cic phan ing (1) den (4) drge xac
dinh bing cach cdng dai 56 toc do phan lmg
cua thanh pha.n do trong todn b cac phan img,
Theo nguyén tic nay, tic d thay ddi cla cac
khi thinh phén trong qua trinh phén Uing trong
BXT dugec tich tu tir 4t ¢4 cic phan (mg.

2.2. Phin g bifn @bi nhigt héa diesel vdi
cdc thanh phaa khi thii déng co

Khi thai cda dong co diesel chita mt hdm
lwong 1ém hoi mrde (10%-16%) 1a sin pham
cia phan mg chiy nhién li¢u va khong khi va
chira mét him heong déng ké o  xy thira (5%-
10%) do qua trinh chay khong hét vi A>1,4 nén
¢3 the khéng cin phai cap hoi mréc hodc o xy
bén ngoai vae bo xiic tac (BXT). Thém nira,
nhiét @9 khi thai tai khu vire éng thai gan cﬁ{l
thai ¢ nhiét 85 khd cao (trén 400°C) nén da d¢
s8y nong BXT va cfip nhiét cho phan tng hoi
nudc v6i nhién ligu mé kbdng cén phai ding
nguon nhiét bén ngoai.

Nhiét d5 kbhi thai thuong <800°C nén
phan fmg nhigt hod cua nhién lLigu véi CO,
chéim, ¢6 thé bé qua [11]. Nhur vy, nfu cho
nhién liéu diesel va khi thii vio BXT dugc siy
nong bing khi thai t6i nhiét d6 > 400°C thi s&
xdy 1a cac phan tng nhiét hod (1) dén (4) nhur
trén. Thanh phan khi thai cua déng co trude
BXT duogc do bing cac thiét bi phén tich khi
trong phong thi nghiém.

2.3. So 8 b tri chung BXT trén hé théng thai

1y Ong ¥ e B e
2/ Be e 2.
3 g e Ehf o lywhe DC-

Hinh 1. So 36 nguyén Iy BXT bidn déi nhiét héa
&

nhién lidu voi khi thai
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So db bé tri BXT trén ddng co duge chi
™ trén hinh 1. BXT duge 5t trong Sng thai tai
ghn cb gop vi cé dong khi thai bao quanh dé
duge say nong tét. Trong BXT c6 chira céc hat
xdc tic. Pé dam béo dugc 30% khi thai di qua
& ché 6 toan tAi voi thn thét 4p subtkhong qui
10%, BXT duoc chon ¢é dudng kinh 60mm,

dai 100mm.

2.4, Tinh todn sir tao khi gidu H,

Hinh 2, giéi thigu so dd 2-D cia BXT
phuc v nghién ctru theo phirang phép md hinh
héa. BXT c6 dang hinh try, dudng kinh trong
60mm dai 100mm duwoc dién diy chét xic tic
sulfat nickel dang hat ¢6 dudmg kinh 1,75mm.
BXT duwoc dit trong Sng thai cia ddng co aé
duy tri nhiét dé tir 400-700°C. Khi nap vao
BXT 14 hén hop ciia diesel, oxy va hoi nudc
véi cac ty 18 thinh phin khac nhau trong tng
véi céc ché db lam viée ctia @gng cova cc che
@6 lusn hdi kb thai cdn thiét qua 16i BXT.

=5 Klvd —»
e

Hinh 2. So 6 2-D ciia b xiic tic

C6 thé gla thiét tinh chat nhiét dong va
dong chay ciia hén hgp nap déng nhét tai cac
diém trén tié dién ngang tai cisa vdo cua BXT.
Vi nhiét 46 khi thai thap hon 1000°C nén ¢
thé bd qua sy truyén nhiét do bitc xa. Céc hién
tucmg xdy ra trong BXT bao gom céc phan
mg hoa hoc trén be mit chét xtic tic, sy trao
61 nhit va trao dbi chit theo hmmg doc va
theo huéng bin kinh BXT. Bén ngodi BXT cb
dong khi thii bao quanh va truyén nhiét cho
BXT. Nén m6 hich toan s& gbm cac phu(mg
trinh vi phén mé 13 sur trao d6i nhiét gitta khi
thai bén ngoai BXT véi BXT va cac phucmg
trinh bidu dién qué trinh trao d4i nhist va phan
img hoa hoc bén trong BXT.

Cic phuong trinh duoe viét dua trén

nguyén Iy cin bing ning Iwgng va cin bing
Kkhéi lugng ciia khi va BXT nhu sau:
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- Céc phuong trinh trac d61 phigt sby
néng BXT:
Ty 2T

= __ 10
at Yéx PPt (0

aT, BT
P _g—Fy q_@_qi‘_h an

a & peh
- Cac phuong trinh bidu dién qué trih
trao d6i nhiét va trao dbi chét (thay ddi thinh
phin khi) xdy ra bén trong BXT:
2
ool TR
& 7 4 14 12

22 e hSatCa-C)
2
8T, T
sp'c"—i)?' =~up§c~3‘+shh(T—T‘)(13)

pmr;—_h S {C,, —C)) (14)

L (T T o
e N AT
4 (15)
Sy (T, —T)+ /’mz (—AH 1, R,

Trong dé T, T, 14 nhigt d¢ khi thai
bén ngodi va bén trong BXT; Tp 12 nhiét 4§
thin BXT; vl vi u la tbc do dong khi ngoal
va trong BXT; R_] t5¢ d6 phan ‘mg j.G= 1—4)
bidu dién béi cdc phuong trinh (1) dén () 1
ky higu cho mét thanh phéan khi; j ki higu cho
56 hang ciia chudi; P> PeasPs (kg/m’) 1n Tugt
12 mét 49 Jehi, chit xbo the v 161 BXT; C,C
(J/kgK) 14n hrot 13 nhigt dung tiéng cua kﬁli'
va cliza BXT; hDi (m/s) 13 hé sb trao dm chat
ciia thanh phan khi i; h(W/m’K) 1a h¢ 56 truyén
nhig; Tva T, (K) {4n luot 14 nhidt dx) cia pha
khi va clia chit xtc tac; C; va C, 1an Iugt 12
thanh phén mol ciia cAc khi ‘thinh phin trén bé
mit chit xiic tic va ctia khi; r vi z (m) la toa
d6 truc cita BXT; S, (m?*/m?) 14 dién tich bé mit
chit xtc téc trén mot don vi thé tich chit xic
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tic trong 10; AH, (¥/mol) 12 nhmt trao ddi cia
phén img j; K (W/mK) 12 hé sb dfin nhigt trong
BXT; u (w/s) 14 tbe dd bé mit cua khi. Didu
kién dAu va bién nh sau:

a. Didukitn ddut=0 (bt diu cép khi

vio BXT): T=T; C,=C ; (16)
b. iu kién bién:
~Taiz=0T,=T,;C,=C,n an
Taiz=L: aC 0; o, 0; 18
-Tai e S, i Y%
=L— % 0 as)
éer,
=0:—%=0; —£=0 19
o o 0 19)

Tai bé mit trong coa thinh Id r=R:

ac, ar
ZE=0 (K+kg);=a. T,~T) (20)

O déy a 1a he sb truyén nhiét tdng hop
qua thanh BXT; K vi kg (W/mK} 12 hé s8 din
nhiét cia thanh va ctia khi trong BXT dugc xdc
dinh va tinh toan theo Yunus [11).

3. KET QUA NGHIEN COU

Dé dinh gi4 dugc tdng thé sy hoat dong
cia BXT, céin tinh todn ham luong hydro tao
thanh ¢ cic ché do tai cia dong co 1a 20%,
50% va 100%; Tuu lrong khi thai ludn hi qua
BXT duoc didu chinh & 30% va lyong nhién
liéu clp vao BXT img vdi cdc ché o tai néi
trén Yo luot 13 0,5 Vh, 1,0 Vh, va 1,5 Vh,
twong duong khoing 10% luong nhién liéu
tiéu thu cua déng co.

Dé tinh todn dwoc cic thong sb vira néu,
cin phai giai h@ céc phuong trinh khong tuyén
tinh (10} dén (15) két hop véi cc tc @ phan
img dugc x4c dinh theo cac hé thire (5) dén (8)
va chc diéu kién dhu va didu kién bién néi trén.
Phuong phdp Newton Raphsan vi sai phan hitu

han duoc sit dung aé gidi hé cac phrong trinh
trén. Két qué tinh todn duogc trinh bay trén céc

db thj hinh 3 dén hinh 5.
12
€ 10 1% 2]
E e [1733)
£
. CO
g L
a N e HC
0 10 2 » 0
third glan (s)

Hink 3. Ham tugng H, tgz 20% tdi, khi théi qua
BXT 36%, dlesel cdp vio BXT 0,5 Ifh

18 e
S0} aam——
Sz

N f co

[
10
£ ;] 71
5 4
T 2
°

Vi
e HC
L] 10 20 k- 4“0
thai glan ()

Hinh 4. Ham heong H, tai 50% tai, khi thai qua
BXT 30%, diesel cdp vdo BXT 1 Ik

E R e — i
215
E"’ / <
i =
) e 2
Q 10 b 0 40

that glen (&)
Hinh 5. Ham luong H, tai 100% tdi, khi thdi qua
BXT 30%, a'lesel edp vao BXT 1,5 Ik

28
19 3
ity
14
12 £
10 T
o M2
a4 e M0
L
2
o
® 006 LX] .15
z(m)

Hink 6. Ham lugng H, tmg v&i ede chiéu dai BXT
khac nhau tgi 1 00% tdi, khi thii qua BXT 30%,
diesel cdip véo BXT 1,5 Ifk @
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So 45 bé tri BXT trén déng co drge chi
ra trén binh 1. BXT dugc dit trong Sng thai tai
gin cb gop va ¢6 dong khi thii bao quanh aé
dugc sdy néng t6t. Trong BXT ¢6 chira cac hat
xic tac. De dam béo dugce 30% khi thai di qua
& ché d6 toan tai véi tin thét 4p sult khong qua
10%, BXT dugc chon co dudmg kinh 60mm,
dai 100mm.

2.4. Tinh todn s tao khi giau H,

Hink 2, giéi thiéu so b 2-D ciia BXT
phuc v nghién ciru theo phrong: phép md hinh
héa. BXT c6 dang hinh tr, duong kinh trong
60mm dai 100mm duge didn day chét xtc tac
sulfat nickel dang hat ¢6 duong kinh 1,75mm,
BXT duoc dat trong dng thai clia d6ng co dé
duy tri nhidt d6 tir 400-700°C. Khi ngp vao
BXT 12 hén hop cua diesel, oxy va hoi nude
voi céc ty 1§ thinh phan khéc nhau tuong g
voi cdc che 6 1am vige cia dong co va cée che
45 luin héi khi thai can thit qua 161 BXT.

> T, —
B

Hinh 2. So dd 2-D eiia b xiic tic

Cé thé gia thiét tinh chat nhiét dong va
dong chdy cua hon hop nap dong nhat tai cac
diém trén tiét dign ngang tai cira vao cha BXT.
Vi nhiét d khi thai thép hon 1000°C nén ¢
thé bd qua sy truyén nhiét do bire xa. Céc hign
twong xdy ra trong BXT bao gom céc phin
tmg héa hoc trén be mit chét xuc tac, si trao
dbi nhiét va trao ddi chét theo hucmg doc va
theo nrémg ban kinh BXT. Bén ngoal BXT ¢6
dong khi thai bao quanh va truyen nhiét cho
BXT. Nén mb hinh todn s& gom cdc phuo‘ng
trinh vi phan mé ta sur trao 61 nhiét gifta khi
thai bén ngodi BXT véi BXT va cac phuong
trinh bidu difn qua trinh trao déi nhidt va phén
ng hoa hoc bén trong BXT,

Céc phuong trinh duoc viét dya trén
nguyén Iy cin bing nang luong va cin bing
khéi lgng clia khi va BXT nhur sau:
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- Cic phuong trinh trao d4i nhiét séy
néng BXT:

2T,
———51}‘ -+, o Tm (10)
ot fx L€ o
ar, &7 a4
o A ] +——4'y o _rad (1)

a (R

- Céc phuong trinh bidu dién qua trinh

trao déi nhiét va trao dbi chit (thay di thanh
phan khi) x4y ra bén trong BXT:

ac, (o< 186 2C
Pt T
12)

oc,
—u—+hpS.(C; -C,
s ( )

ar,

oI,
E0,C y =—up ¢, —=+Sa(T-T)(13)

Lt aF™

por b, (C-C) (B
Py

. A _ a’r+1ar+alr .
S ot T ra &’

Syh(T, ~T)+ pm,z (-AH R,
J=1

(1%

Trong d6 T, T, la nhi¢t do khi thai
bén ngodi va bén trong BXT; Tp la nhiét d§
than BXT; ul vau la i &6 dong khi ngodi
va trong BXT; Rj tde dd phén tmg j (=1 4)
bidu dién boi cac phuong trich (1) dén (4); 1
ky higu cho mdt thanh phén khi; j ky hiéu cho
0 hang cia chuo1 PysPears s (kg/nr’) lan lugt
14 miéit d6 khi, chét xuc tac va 161 BXT; C.C
(J/kgK) 1an Iuot 13 nhiét dung riéng cua kﬁ
va clia BXT; hDi (m/s) 1a hé 6 trao dbi chit
cia thanh phan khi i; h(W/m?K) 1a hé s8 § truyén
nhigt; T va T, (K) 1an luot 14 nhiét dp cira pha
khi va cia chat xuc tac; C, va C, lan Tugt &
thanh phan mol cita céc khi thanh phan trén bé
mit chit xic tac va cia khi; r va z (m) 14 toa
46 tryc clia BXT; 8, (m%mr’) 1a dién tich bé miit
chit xic tc trén mot don vi thé tich chét xic
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tac trong 19; AH (J/mol) 12 nhlet trao ddi cia
phén fmg j; K (W/mK) 12 h¢ s6 din nhigt trong
BXT; u (m/s) 12 téc dd bA mit cia khi. Bidu
kién d4u va bién nhir sau:

a. Pifu kign d4u t = 0 (bt diu cfp khi

vio BXT): T=T; C,=C_; (16)
b. Piéu kién bién:
-Taiz=0T,=T,;C,=Cr an
Taiz=L: %y =0; o o 18
-Taiz=L: —£ —£=
2 &
ac, T,
=0:—%=0, —2=0
ar or {9

- Taib& mit trong cla thanh 161 =R:

%:a.(i’;l -7) (20)

aC,
—E=0; (K+k
ar ( g)
O ddy o 1 hé sb truyén nhiét thng hop
qua thinh BXT; K va kg (W/mK) 13 hé 56 dan
nhiét ¢tia thanh va ciia khi trong BXT dugce xac
dinh va tinh todn theo Yunus [11].

3. KET QUA NGHIEN cOU

Pé danh gia duge thng thé sy hoat déng
ciia BXT, cin tinh to4n ham luong hydro tao
thinh & céc ché d6 tai cha dong co 13 20%,
50% v 100%; hru luong khi thai luén héi qua
BXT duge diéu chinh & 30% va luong nhién
ligu céip véo BXT tmg véi eac ché o tai néi
trén [an Twot 1o 0,5 Vh, 1,0 I/h, va 1,5 I/,
twong duong khoing 10% luong nhién liéu
tiéu thu cia ddng co.

Dé tinh toan duge céc théng 6 viva néu,
cén phai gidi hé cic phwong trinh khéng tuyén
tinh (10) dén (15) két hop véi céc tbe d6 phan
{mg dwoc x4c dinh theo c4c hé thitc (5) dén (8)
va cdc didu kign dAu va didu kién bién ndi trén.
Phuong phip Newton Raphsan v4 sai phin hitu

han duoc sir dung d& gisi hé cic phuong trinh
trén. Két qué tinh ton dugc trinh biy trén céc
db thi hinh 3 dén hinh 5.

12

£ 10 & oz |
1 H20,

v'
= HC
-] 10 20 ki1l o
hid gian {s)
Hinh 3. Ham heong H, tai 20% tai, khi thdi qua
BXT 30%, diesel cdp vio BXT 0,5 Ifh
ST W]

S/ oo

Phin trim mol
N &~ o
Q
(=

ONsQ@mONE

HZz0

——

il 10 20 30 40
thé4 glan (a)

Hinh 4. Ham heong H, tai 50% ¥4, khi thdi qua
BXT 30%, diesel ¢dp vio BXT 1 Ik

Phln ol (%)

] 1 2 £ @
™diglan (a)

Hinh 5. Ham luong H, tai 100% tdi, khi théi qua
BXT 30%, diesel cdp vdo BXT 1,5 I/h

10 ] —— 0
04 [~ H2(Ip)
(X |- H2ON
.
2
o
o 008 04 018

z{m)
Hinh 6. Ham bromg H, iing véi cde chiéu dai BXT
khde nhau tgi 1 00% tr3i, khi thai qua BXT 30%,
diesel cdp vio BXT 1,5 I/h &
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NGHIEN CUU - TRAO BOI

C6 thé thiy ring, vai céc diéu kign diu
va didu kién bién duge chon ghn voi didu kién
1am vige bn dinh thirc t cia hé thong thi cin
15 phit hoat déng 14 két qua cb thé dat dén
trang thi én dinh phan 4nh diéu kién hoat
dong on dinh ciia dong co va cia hé théng
xlc tic tao va cung cp khi giau hydro cho
dong co. O didu kign tii nhé ciia d6ng co, ham
lugng hydro trong khi san pham ciing dat dén
9% (hinh 3). Téng tii dong co ddng nghia véi
tang nhiét khi thai va hoi nwde trong khi thai,
¢6 didu kién phan tng nhiét hoa dwgc nhidu
nhién Jiéu hon va tao ra sén pham khi ¢6 him
lugng hydro cao hon. Hydro dat dén 14% &
50% tai (hinh 4) va dat dén 18% & ché d4 toan
tai (hinh 5).

Két qui tinh todn ciing cho théy ham
lugng hoi nude con lai trong sin phim & mizc
4-6% nén c6 thé khong cin phai tach trude khi
cap vio dudng nap cha ddng co. Tuy nhién,
@ gidm nhiét 46 khi 1gp vao dong co dé ting
lwong khi nap thi sén phim kh1 glau hydro cia
qua trinh bién d6i nhigt hoa van cn duoc lam
mét trude khi duge clp vao dudng nap clia
dong co.

Luu lugng nhién liéu cdp vao BXT tir
0,5 dén 1,5 h 1a vira du a8 duoc bién déi hét
thanh cac khi giau hydro. Véi chidu dai BXT
chon 10 cm 13 hop 1y d¢ BXT bién ddi hét
luong nhién lleu cap va ham hrong hydro dat
dén trang thai én dinh (hinh 6).

4. KET LUAN
Qua ng}u én el tao khi giau H, trén dong

co nhé bién déi nhiét hod nhxen heu diesel véi
khi thai, c6 thé rat ra mjt s6 két Iuén sau:

1SSN 0866 - 7056

- Ngay ¢& tai trong nho va trung binh ¢ia
déng co véi mirc luan hdi khi thai 10- 30%,
BXT d3 c6 thé tao ra khi giau hydro véi him
lirgmg hrydro tir 9-18% cho déng co.

- Phuong phép d& thye hién nén c6 tidm
naing cao dé trién khai nghién ciu Iip &3t BXT
ndy trén céc xe & 16 ding dong co diesel chay
trong thanh phé dé glam phat thai doc hai.

*
Ngdy nhan bai: 25/11/2016
Ngay phan bién: 29/12/2016
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