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^Trudng Dai hpc Bach Khoa H^ Ndi 

^Trudng Dai hpc Su pham Ky thuat Nam Dinh 
^Trudng Dai hpc Cdng nghe Ddng Nai 

TOM TAT 

Bo sung khi gidu hydro vao dong ca diesel de gidm phdt thdi doc hg.i cua dong ca Id mot 
phucmg phdp kiem sodt khi thdi hieu qud da duac thua nhgn. Tuy nhien, viec tich trii, bdo qudn 
vd van chuyen khi gidu hydro de cung cdp lien tuc cho dong ca gap nhieu kho khdn do hydro co ty 
trong vd nhi^t tri mole thdp. De gidi quyet cdc kho khdn ndy, hdi bdo da nghien cuu phuang phdp 
tgo ra khi gidu hydro tren dong ca nha phdn ung xuc tdc bien doi nhiet hod nhien lieu diesel vai 
khi thdi tan dung ndng luong vd cdc thdnh phdn hai nuac, 6 xi vd cdc bon nic cua khi thdi. Kit qud 
mo hinh hod cho thdy ngay a tdi trpng nho vd trung binh cua dong ca vol muc ludn hoi khi thdi 
10-30%, bo xuc tdc da co the tgo ra vd cung cdp lien tuc khi gidu hydro vai hdm luong hydro tic 
9-18% cho dong CO. 

Tu khda: Bien doi nhiet hoa nhien lieu tren dong ca, tgo 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 ofon-board H^-rich 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 reformategas reach to 9%-18%. 

Keywords: On-board thermochemical fuel reforming, hydrogen-rich gas production. '^ 

ISSN 0866 - 7056 

TAP CHl CO KHi V I £ T NAM, Sd 1+2 nam 2017 

www.cokhivietnam.vn 



NGHIEN CO'U-TRAO D G I 

1. DAT VAN BE 

Su 6 nhiem mai truong do phIt thii khoi 
bui cua dgng co diesel dang ngiy cang ttd nen 
ttam ttgng, dac biet 116 cac do thi Ion. Do viy, 
viec nghien ciiu giam phat thii cua dgng ca 
11 rit can thiSt. Co nhieu phuong phap da va 
dang dugc nghien cuu ap dung dS giam phIt 
thii, ttong do, cac phuong phip cai thien nhiSn 
lieu va qui trinh chay dugc quan tim nhifa 
nhu phuang phap sil dung nhien lieu khi gilu 
hydro hay bo sung mgt ty le khi giau hydro vio 
d8ng co cung nhien lieu diesel. 

Cac cang trinh nghien ciiu su dung nhien 
lieu hydro cho dgng co d8t ttong dS thay thS 
hoan toin nhiSn lieu xang hoac diesel da dugc 
nhieu nha nghiSn ciiu thirc Men [1,2,3]. KSt 
qua nghiSn ciiu cho ttiiy nhien lieu nay co dac 
diSm chay nhanh, tri se 8c tan cao nSn dung 
dugc tten dgng co co ty s8 nen cao va cho phep 
dgng CO co thi lam viec o t8c do rit cao, nho 
do cii thien dugc hieu suit dgng co [2]. Them 
niia, khi thai cua dgng co hydro rit sach, giai 
han thanh phin hfa hgp dim bao kha nang 
chiy tm rit rSng nen dgng co c6 thS Um viec 
voi hon hgp loang, gop phin Um tang thih 
kinh te va giam phat thii cua dgng ca [4]. Tuy 
nhien, nhien liSu hydro co nhugc diSm so voi 
nhiSn lieu xang va diesel la nlist tti mole rit 
thap nen nSu khong thay d6i kSt ciu dong co 
khi chuyen tti dgng ca chay xang hoac diesel 
sang dgng eg chay hoan ttian bfag hydro thi 
cong suit dgng co se bi giam nhifa [2]. Them 
niia, viec san xuit, van chuyfa vl tich ttil bao 
quan nhien lien hydro kha kho khan vl t6n 
kem do nhien lieu co ty ttgng rit thip [6]. 

CUnh vi vay, viec nghien ciiu b8 sung 
hydro hoac khi gilu hydro (hfa hap Mu chiia 
hydro) vao nhiSn Ueu ttuyfa th8ng duoc quan 
tam nhieu hon. Vdi phuang phip niy, hydro 
hoac Un giau hydro chi dugc cip mot ty IS 
nhat dmh vao dgng co dS cai thien qui trinh 

chiy [5, 6, 7]. K6t qua nghien ciiu cho thiy, 
qua tiinh chay khi do hiSt dS hon, hieu suit 
nhiSt dgng ca tang vl do do suit tiSu hao nhieii 
lieu vl phit thai dgc im giim trong khi khSng 
cin thay d8i kSt ciu d0ng ca so vdi khi diing 
xang hoac diesel. Vin dS dat ra 11 cin co nguin 
cung khi giau H^ dn dinh ngay tten dgng co dS 
dgng ca co thS hoat d0ng liSn tuc voi hen hgp 
nhiSn lieu noi ttSn. 

Bai bio niy, tiinh bay nghien ciiu phuong 
phip tao ra va cung cip khi gilu H^ cho dgng 
ca diesel nha phan ling xiic tac bifa d6i nhiet 
hoi mgt phfa nhien lieu voi cic thinh phin 
khi ttili, tin dung chinh nang lugng khi thai 
cho cic phln ling thu nhiSt. Viec nghien cihi 
dugc thirc hiSn bang mo hinh hoi ttSn drag co 
xe Ford Transit, dung tich xi lanh 2,4 Ut, c6ng 
suit 138 ml, tec do 4000 v/p. 

2. M 6 H I N H HOA QUA T R I N H BitN 

DOI NHIfT H 6 A NHlfiN LEEU DIESEL 
Vdd KHi THAI 

2.1. Cic phan ihig xiic tac 

NhiSn liSu diesel 11 t&ng hgp ciia nhiiu 
loai cic bua hydro C^H, vdi so nguySn tir 
cac bon vl hydro ttiing bmh teong phan tii 
11 m=14,4 vl n=24,9, ttic c8ng thiic phan tii 
chung ciia nhiSn liSu diesel tiSu chufa c6 thS 
dugc coi gfa ding la C„,H,„ [8]. Theo Hoang 
va Chan [9], ttong mei' tiirdng xiic tic ttiich 
hop cd nhiet do du Idn (> 400°C) vi cd hd 
nude vl 0 xy thi nhien lieu cic bua hydro C H 
(nhien lieu diesel C„,H^,) se cd cic phlnSn| 
chay vl phln ling nhiet hbl voi nude nhu sau: 

C„H„ + (m+n/4)0j -»mCO + (n/2)H,0 
^1(29!,= -8577,2 kJ/mol (1) 
' ^ A + mH,0-* mCO + (m+n/2)IL 
^ ( 2 , „ = 1990,5 kj/mol (2) 
CO + H O -
AH. 3(298)' 

CO, • 
,= -41,16 kj/mol 

H. 

(3) 
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NGHIEN c u u - T r 

C H„ + 2mH20 - ^ mCOj + (2m+n/2)H, 
^4(298,=i397,9kJ/mol (4) 

AHjjggj la nhiet sinh cua phan ung, d iu 
(-) chi rang phin ung tda nhiet, ngupe lai d iu 
(+) la phan ung thu nhiet, tuc la c in phai cip 
du nhiet de duy tri nhiet dp c4n thilt thi phan 
dng do mdi xay ra. Tdc dp dpng hpc cua cac 
phan dng tren dupe xac dinh nhu sau: 

k P P 
'^1 ••* C„H„ -^02 

Tl + K' .P 

~ jyLS I ' c^,^ BIO 

I "co^Hlo 

•"•02-^02 / 

p p - ^3 I p p PH2^C02 I 1 

A 
pfflplS "1 , 
^m^coi I 1 

j r p , ^H2O"H20 

(5) 

(6) 

(7) 

(8) 

(9) 

Neu nhiet dd>800°C thi cdn cd phan dng 
nhiet hoa cua nhien lieu vdi CO^ [10]. 

O day, R- - (kmol/kg cat h) la tdc dp ddng 
hoc cua phan ung j ( j= l -4) ; PC^H^, Po2,...la 
ap suat rieng cua cac thanh phan C H ,0,,v.v..., 

- E , m m / 

k^~k^£^ \k hang sd dpng hpc cua phan ung j 

0=1-4), kĵ  va E. (kJ/mol) lin lupt la h3n^ sd va 
nang lupng phan ung, R (kJ/mol.K) la han^ sd 
Idii; T(K) la nhiet dp Idii; K^ la hing sd can bang 
cua phan ung Ihdj (j=24), Kf =K^..e^-^^"^ 
la hang sd hap thu cua thanh phan thu i (i= 
C^H^, Oj). Cac sd heu hen quan den cac bang 
sd tren cd tiie dupe tim thay trong tai lieu tham 
khao [10]. 

Tdc dp sinh ra hoac mat di cua mdt thanh 

phan khi nao do trong qua trinh phan iing bieu 
dien bdi cac phan img (1) den (4) dupe xac 
dinh bang each cdng dai sd tdc dp phan ling 
ciia thanh phan dd teong toan bd cac phan iing. 
Theo nguySn t ic nay, tdc dp thay ddi cua cac 
Idii thanh phSn trong gua trinh ph&i ling trong 
BXT dupe tich til td tat ca cac phan dng. 

2.2. Phan irn^ b i in ddi nhiet hda diesel vdi 
cac thanh phan khi thai ddng c& 

Khi thai cua dpng ca diesel chiia mdt ham 
krpng Idn hcd nude (10%-16%) la san pham 
cua phdn iing chay nhien h$u va khdng khi va 
chiia mdt ham lupng dang kd o xy thua (5%-
10%) do cpia tmih chay khdng het vi X>1,4 nen 
cd the khdng can phai cap hod nude hoac o xy 
ben ngoai vao bp xuc tac (BXT). Them nua, 
nhiet dp khi thai t ^ khu vuc dng thai g in cda 
thai cd nhiet dp kha cao (tren 400°C) nen du d% 
say ndng BXT va cip nhiet cho pMn iing hoi 
nude vdi nhien lieu ma khdng c ^ phai dung 
ngudn nhiet ben ngoai. 

Nhiet dp khi thai thudng <800°C nen 
phin ung nhiet hoa cua nhien lieu vdi CO^ 
c h ^ , ed the bd qua [11]. Nhu vay, neu cho 
nhien lidu diesel va khi thai vao BXT duac s iy 
ndng bang khi thai tdi nhiet dp > 400"C thi se 
xay ra cac phan dng nhiet hoa (1) dSn (4) nhu 
tren. Thanh p h ^ khi thai cua dpng ca trudc 
BXT dupe do bang cac thidt bi phan tich khi 
trong phdng thi ngjiiem. 

2 3 . Sff do bb tri chung BXT tren hg th6ng thai 

7/ Votphm nta^ hfy ih 

Hinh l.Sado nguyen ly BXT biin ddi nhiet hoa 
nhien lieu vai khi thdi ^ 
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So de be tti BXT ttSn dgng co dugc chi 
ra tt«n hhih 1. BXT dugc dat trong ong thii t ^ 
g ^ cd gdp v l cd dong khi thai bao quanh dS 
dugc siy ndng tet. Trong BXT cd chiia c ic hat 
xiic t ic. DS dim bio dugc 30% khi thii di qua 
d chS do toan t i i vdi tSn thit i p suitkhong qua 
10%, BXT dugc chgn cd ducmg kmh 60nim, 
dai 100mm. 

2.4. Tinh to in sir t?o lihl giau Hj 

Hmh 2, gidi thieu so d6 2-D cua BXT 
phuc vtt nghien cdu theo phuang phip mo hinh 
hda. BJCT cd d ^ g hinh tt^i, dirdng kinh ttong 
60mm dai 100mm dugc diSn diy chit xuc t ic 
sulfat nickel dang hat cd dudng Mnh l,75nmi. 
BXT dugc dat ttong ong thii cua dgng co dS 
duy tri nhiet do tii 400-700''C. Khi nap v io 
BXT la hon hgp cua diesel, oxy v i hoi nude 
vdi cic ty IS thinh phin khic nhau tuang ring 
vdi cic chS dg lam viec cua dgng ca v l cac che 
do luan h6i khi thii cin thiSt qua loi BXT. 

• * • 

y.Vfy.V. l»V: 

•• . 

^SSSs 
':..y.::->>>y.:y.'^^:-
mm . 

Hinh 2. Sa do 2-D cda bd xiic tdc 

Cd the gia thiet tmh chat nhiet dgng va 
ddng chiy ciia h8n hgp nap d8ng nhit tai cic 
diSm ttSn tiSt diSn ngang tai cua vio ciia BXT. 
Vi nhiet do khi thai thap hon 1000°C nSn cd 
thS bd qua su truyen nhiet do biic xa. Cic hien 
tugng xiy ra ttong^ BXT bao g6m, cic phln 
ung hda hoc tten be mat chit xiic tic, su ttao 
ddi nhiet v l trao doi chat theo hudng dpc va 
theo hudng bin kinh BXT. Ben ngoai BXT cd 
ddng khi thii bao quanh va truySn nhiSt cho 
BXT. NSn mo hinh toin se g6m cic phuong 
trinh vi phan m8 ta su ttao dei nhiet giua khi 
thai bSn ngoii BXT vdi BXT va cac phuong 
trinh biiu diSn qua trinh ttao d6i nhiet va phln 
ling hoi hgc bSn ttong BXT. 

Cac phuang trinh dugc viSt dua tten 
nguySn ly can bing nang lugng v l can bing 
khoi lugng cua khi va BXT nhu sau: 

- C ic phuong trinh trao d6i nhiet siy 

ndng BXT: 

gt ^ 3x PJ^pJi 

ST, d'T qgf-q^-q^ 

dt dx' p c / j 

(10) 

(11) 

- Cac phucmg trinh biSu diln qui ttinh 
ttao ddi nhiet v l ttao d6i chit (thay doi thanh 
phin khi) x ly ra bSn ttong BXT: 

(d'c. IdC, 8̂ C,1 

dc 

-"--r-+*aS-(c.-c,) 

(12) 

^P.-^.^=-v>.''.^*WT-r,m 

p.j;-
Pz 

--Ks^ic„-€.;) (14) 

Pb'^pi -

SMTg 

< 

2-1 

(15) 

Trong do T^,, T^ 11 nhiet do khi thai 
ben ngoii v l bSn ttong BXT; Tp 11 nhiSt d§ 
than BXT; u l v l u 11 t6c do ddng khi ngoai 
va ttong BXT; Rj tdc do phln ling j 0=1"^) 
biSu dien bdi c ic phuang trinh (I) den (4); i 
ky liieu cho mgt th lnh phln khi; j ky hieu cho 
so hang cua chuoi;/? ,/7^,,/7i(kg/m^) lan lugt 
la mat do khi, chit xuc t ic v l 18i BXT;. C^ C^ 
(J/kgK) l ln lugt la nhiet dung rieng cua km 
va cua BXT; hDi (m/s) la he s6 ttao d8i chit 
cua thinh phin khi i; h(W/m^K) la he s6 truySn 
nhiet; T va T (K) l in lugt la nhiet dp cua pha 
khi v l cua cfilt xuc t ic ; C ,̂ v l C lin lugt la 
thanh phan moi ciia c ic khi thanh phln ttSnbS 
mat chat xiic t ic v l cua khi; r va z (m) 11 tpa 
do ttiic cua BXT; S^ (m7m') 11 dien tich bS mat 
chat xiic t ic tten mpt dan vi the tich chit xuc 
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tac trong Id; AH. (J/moI) la nhi?t trao ddi cua 
phan ung j ; K (W/mK) la he sd d in nhiet trong 
BXT; 11 (m/s) la tdc dp b l mat cua khi. DiSu 
kien d iu va b i ^ nhu sau: 

a. Dieu kien d iu t = 0 (bit dSu cip khi 
vaoBXT):T=T„;C^ = C^ 

b. E>ieu kien bien: 

(16) 

Tai z = 0:T = T .; C . = C " 
g gin' g! gi 

3C„ ST. 
Taiz=L:—S- = 0;—i = 0; 

dz dz 
SC, dT 

Tait lmr=0:—^ = 0; —^ = 0; 
dr dr 

Tai be mat trong cua thinh Id r = R: 

(17) 

(18) 

(19) 

3C„. , > ST 

^=0; (^..J_=„.(r,^r) (20) 

CJ day a la he sd truyen nhiet tdng hpp 
qua tiianh BXT; K va kg (W/mK) la he sd dan 
nhiet cua thanh va cua khi trong BXT dupe xac 
dinh va tinh toan theo Yunus [11]. 

3. KET QUA NGHIEN CUtJ 

De danh gia dupe tdng the su boat ddng 
cua BXT, can rinh toan ham lupng hydro tao 
thanh d cac che dp tai cua ddng ca la 20%, 
50% va 100%; luu lupng khi thai luan hdi qua 
BXT dupe dieu chinh d 30% va lupng nhien 
Ueu cap vao BXT ung vdi cac chd dp tai ndi 
tren l in lupt la 0,5 1/h, 1,0 1/h, va 1,5 1/h, 
tuong duong khoang 10% lupng nhien Ueu 
tieu thu eua ddng ca. 

De tinh toan dupe cac thdng sd vua neu, 
can phai gmi he cac phuang trinh khdng tuyen 
tinh (10) den (15) ket hop vdi cac tdc dp phan 
ling dupe xac dinh theo cac he thuc (5) din (8) 
va cac dieu kien diu va dilu kien bien ndi tren. 
Phuang phap Newton Raphsan va sai phan hihi 

han dupe su dung de giai he cac phuang trinh 
tren. KSt qua tmh toan dupe trinh bay tren cac 
dd thi hinh 3 den hinh 5. 

£10 
1 e 

I: 
0 10 20 30 40 

thai giai (I) 

Hinh 3. Hdm lugng H^ tgi 20% tdi, khi thdi qua 
BXT 30%, diesel cdp vdo BXT 0.5 l/h 

4 •* 

HS 

^ 
Y ^ . • • •• •• 

KJ^'^ H20 

> r / •^ , . "̂  

Hinh 4. Hdm lugng H^ tgi 50% tdi. khi thdi qua 
BXT 30%. diesel cip vdo BXT 1 l/h 

2,= 
1 
Lio 

i 6. 

te 

/ -
/ .. 

^ H20 

C "c 

Hinh 5. Hdm luangH^ tai 100% tai, khi thdi qua 
BXT30%, diesel cdp vdo BXT 1,5 l/h 

%". I 
Hinh 6. Hdm luong H^ ung vai cdc chieu ddi BXT 

khdc nhau tgi 100% tdi, khi thdi qua BXT 30%, 
diesel cdp vdo BXT 1,5 l/h ^ 

ISSN 0866-7056 

TAP CHi CO KHf VIET NAM. Sd 1+2 nam 2017 

www.cokhivietnam.vn 
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So d6 be tri BXT tten dgng ca dugc chi 
ra tten htoh 1. BXT dugc dat ttong dng thii tai 
gin c6 gdp vl cd ddng khi thii bao quanh dS 
duoc siy ndng t6t. Trong BXT cd chiia cac hat 
xdc tic. DS dim bio dugc 30% khi thii di qua 
d chS do toan tii vdi t6n thit ip suit khdng qua 
10%, BXT dupe chgn cd dudng kinh 60mm, 
dli lOOnun. 

2.4. Tinh toan sir t?o khi giau Hj 

Hhih 2, gidi thiSu so d6 2-D cua BXT 
phucvu nghien cmi theo phuangphap mdhmh 
hda. BXT cd dang huih trUj dudng kinh ttong 
60mm dai 100mm dugc diSn diy chit xuc tic 
sulfat nickel dang hat cd dudng kinh 1,75mm. 
BXT dugc djt ttong 6ng thii cua dgng ca de 
duy tti nhiet dg tti 400-700°C. Khi nap vio 
BXT la h6n hgp cua diesel, oxy vl hoi nude 
vdi cic t^ le thanh phin khic nhau tuong iing 
vdi cac chS dp lam viec cua dgng ca va cic chS 
de luan h6i khi thai cin thiSt qua loi BXT. 

Hinh 2. Sa do 2'D ciia bd xuc tdc 

Cd the gil thiSt tinh chat nhiet dgng vl 
ddng chay ciia hdn hgp nap d6ng nhit tai cic 
diSm tten tiet dien ngang tai ciia vao cda BXT. 
Vl nhiSt dp khi thai thip hon lOOÔ C nSn cd 
thS bd qua sir truySn rihiSt do biic xa. Cac hien 
tugng xly ra ttong^ BXT bao gom, cic phan 
ling hda hpc ttSn bS mat chit xuc tic, su trac 
doi nhiet va ttao ddi chit theo hudng dgc vl 
theo hirdng ban kinh BXT. BSn ngoii BXT cd 
ddng khi thai bao quanh vl truySn nhiet cho 
BXT. Nen mo hinh toin se g6m cac phuang 
trinh vi phan md tl su ttao ddi nliiSt giiia khi 
thai ben ngoii BXT vdi BXT va cic phuang 
trinh biSu diSn qua trinh ttao d6i nhiet vl phan 
ling hoi hgc bSn ttong BXT. 

Cac phuang trinh dugc viSt dua ttSn 
nguyen ly can bing nang lugng va cin bing 
khoi lugng cua khi va BXT nhu sau: 

- Cic phuang tiniih ttao doi nhiet siy 
ndng BXT: 

-^^g, , , ^^g , _ 9g.i 

31, 

dt 

S% 
1—r 

P / / 2 

(10) 

(II) 

- Cic phuang trinh bieu diSn qui trinh 
ttao ddi nhiSt va ttao doi chit (thay ddi thanh 
phin khi) xiy ra ben ttong BXT: 

(12) 

ac, 
at 

(d^C, 1 dC, 

\ a-' r dr 

8C, , 
- + »aS-(C„-C,) 

^P.'^^ 
ST, -'V.c„-^+SJliT-T,)(n) 

M PaJ-i — ^KlSca.iC.l-C;) (14) 
P: 
SI J d'T 1 a r d^T\ 

s.*.(7i - r ) + / > , ^ 2 ( - ^ j )'/•»> 
(15) 

ben ngoii vl bSn ttong BXT; Tp 11 nhiet do 
than BXT; ul va u 11 tdc dd ddng khi ngoai 
va ttong BXT; Rj tdc d6 phln ling j 0=1-4) 
bieu diSn bdi cac phuong trinh (1) dSn (4); i 
ky hieu cho mdt thinh phan khi; j ky hiSu cho 
s8 hang cua chu6i; p , p^„, pj (kg/m )̂ lin lugt 
11 mat de ,khi, chit xuc tic vl loi BXT; C^Qi 
(J/kgK) lin lugt la nhiet dung rieng ciia kn! 
va cua BXT; hDi (m/s) 11 he s8 ttao d6i chit 
cua thinh phin khi i; h(W/m'k) la hS se ttuyfc 
nhiet; T vl T (K) lin lugt la nhipt d6 cua pha 
khi vl cua cMt xiic tic; Ĉ , vl C. lin lugt la 
thinh phan moi cua cic khi thanh phin ttSn be, 
mat chit xiic tic va cua khi; r vi z (m) la tpa 
dp ttruc cua BXT; S,. (mVm') 11 dien tich bS mat 

i_ - . ' h ^ ^ , • , ^ 

Chat xuc tac tten mgt dem vi the tich chit xuc 

ISSN 0866-7056 

S l TAP CHi CO KHI V I £ T NAM, S6 l-f2 nam 2017 

www.cokhivietnam.vn 



NGHIEN CLfU-T.; 

tic ttx)ng Id; AH (J/moI) la nhiet ttao dei ciia 
phln ung j ; K (W/mK) 11 he sd din nliiet ttong 
BXT; u (m/s) 11 tdc dd bS mat cua khi. DiSu 
kien dau va bien nhu sau: 

a. Dieu kien dau t = 0 (bit diu cip khi 
vloBXT):T=T„;C=C„; (16) 

b. DiSu kien biSn: 
D : T •• 

6 

3C„ BT 
-Taiz=L:—2- = 0;—5- = 0; 

dz dz 
3Q dT 

-Taitamr = 0 : — - = 0; —^ = 0; 
Br dr 

-Tai be mat ttong cua thanh Id r = R: 

dr ^^J^=«-(^.-^) 

(17) 

(18) 

(19) 

(20) 

CJ day a la h? sd truy§n nhiet tdng hpp 
qua tiianh BXT; K va kg (W/mK) la hd sd din 
nlii?t cua thanh va cua khi trong BXT dupe xac 
dinh va tinh toan theo Yunus [11]. 

3. KET QUA NGHIEN CUtJ 

Be danh gia dupe tdng thi su boat dpng 
cua BXT, can tinh toan ham lupng hydro tao 
thanh d cac che dd tai cua dpng ca la 20%, 
50% va 100%; luu lupng khi thai luSn hdi qua 
BXT dupe dieu chinh d 30% va lupng nhien 
Ueu cap vao BXT ung vdi cac che dp tai ndi 
tren lin lupt la 0,5 1/h, 1,0 I/h, va 1,5 1/h, 
tuang duang khoang 10% lupng nhien li$u 
tieu thu cua dpng ca. 

De tinh toan dupe cac thdng sd vda neu, 
can phai giai he cae phuong trinh khdng tuydn 
tinh (10) ddn (15) ket hpp vdi cae tdc dd phan 
ling dupe xac dinh theo cac he thiic (5) d6n (8) 
va cac diSu IdSn dau va dieu kien biSn ndi tren. 
Phuong phap Newton Raphsan va sai phan huu 

han dupe sd dung de giai hd cac phuang trinh 
trSn. K6t qua tinh toan dupe trinh bay tren cac 
do thi hinh 3 den hinh 5. 

£ 10 
1 a 

I; / CO, 

40 0 10 20 30 
thMgintt) 

Hinh 3. Hdm luong H^ tgi 20% tai, idii thdi qua 
BXT 30%, diesel cip vao BXT OS l/h 

k " 

0 -

HZ 

-̂  
Y ^ •• 
KJ^ H20 

> r / iL^ . ,.J£. 

Hinh 4. Hdm luong H^ tgi 50% tdi, khi thdi qua 
BXT30%. diesel cdp vdo BXT 1 l/h 

IhAiglMiM 

Hinh 5. Hdm luong H^ tgi 100% tdi, khi thdi qua 
BXT30%,, diesel cap vdo BXT 1,51/h 

_^ -̂  
/ / -f— 

^ 

Hinh 6. Hdm lugng H^ img vai cdc chiiu ddi BXT 
khdc nhau tgi 100% tdi, khi thdi qua BXT 30%, 

diesel cdp vdo BXT 1,5 l/h ^ 
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NGHIEN CCfU-TRAO D(!)l 

Cd thS thiy ling,-vdi cic diSu Iden diu 
vl diSu ki?n biSn dupe chgn gin vdi dieu kien 
lim viec dn dmh thuc tS cua he thdng thi can 
15 phiit hoat dpng 11 kSt qui cd thS d?t d& 
ttang thii dn dinh phln Inh diSu kiSn hoat 
dpng 6n djnh eia dgng eg vi ciia he th6ng 
xiic tic t̂ o vl cung cap khi gilu hydro cho 
ddng eg. O diSu kien tii nhd cua ddng ca, him 
lugng hydro ttong khi san phim cung dat den 
9% (huih 3). Tang tai ddng co ddng nghia vdi 
tang nhiSt khi thai va hoi nude ttong khi thii, 
cd diSu kien phln iing nhiet hoi dugc nhiSu 
nhiSn lieu hgn vl tao ra san phim khi cd him 
lugng hydrp cao han. Hydro dat den 14% d 
50% tii (hmh 4) va dat dSn 18% d chS dd toan 
tii (hinh 5). 

KSt qui tinh toin ciing cho thiy him 
lupng hoi nude cdn lai trong sin phim d miic 
4-6% nSn cd thS khdng cin phai tich ttordc khi 
cap vio dudng nap cua dgng co. Tuy nhiSn, 
dS giam nhiSt dd khi nap vio dgng ca dS tang 
lugng khi n^p tiii sin phim khi gilu hydro ciia 
qui trinh biSn ddi nhiet hoa vin cin dugc lam 
mat ttudc khi dugc cip vao dudng nap ctta 
dgng ca. 

Lmi lugng nhiSn heu cip vao BXT tti 
0,5 dSn 1,5 1/h 11 vua du dS dugc biSn ddi hit 
ttilnh cic khi gilu hydro. Vdi chiSu dai BXT 
chpn 10 cm la hgp ly dS BXT biin d6i hSt 
lupng nhiSn li$u cip vl him lupng hydro dat 
dSn ttang thii dn dinh (hinh 6). 

4 .KETLU.^ 

Qua nghiSn ciiu tap khi giau H, tten ddng 
CO nhd bien doi nhiet hoa nhiSn lieu diesel vdi 
khi thii, cd tiiS nit ra mdt sd kSt luan sau-

- Ngay d tii ttpng nhd vl trung bmh c4a 
dpng ca vdi miic luan hoi khi thii 10-30% 
BXT da cd thS tjo ra Ichl gilu hydro vdi him 
lugng hydro tti 9-18% cho dpng co. 

- Phuang phip dS tiiuc hien nSn cd tiSm 
nang cao Si triSn khai ughiSn ciiu lap dat BXT 
nay tren cic xe d td dung dpng ca diesel chjy 
ttong thinh phe di giam phIt thii dgc hai.';* 

Ngay nhan bli: 25/11/2016 
Ngiy phan bien: 29/12/2016 

Tai lieu tham khao; 

[I]. Jie Ma, Yongkang Su, Yucheng Zhou, 
ZhongU Zhang; Intemational Journal of 
Hydrogen Energy 28 (2003) 77-83. 

[2]. Saravanan, G. Nagarajan, S. Narayanasam. 
Renewable Energy 33 (2008) 415-42. 

[3]. L.M. Das; Intemational Journal of Hydmgen 
Energy 27 (2002) 953 - 965. 

[4]. M. MinutiUo; Intemational Journal, of 
Hydrogen Energy, 2006. 

[5]. A. Tsolakis,A.Megaritis; Intemational 
Joumal of Hydrogen Energy 30 (2005) 731 
-745 . 

[6]. N. Saravanan, G. Nagarajan, K.M. 
Kalaiselvan, C. Dhanasekaran. Renewable 
Energy 33 (2008) 422-427. 

[7]. M.A.S.A1-Baghdadi. Renewable Eneigy28 
(2003) 1471-1478. 

[8]. Ferguson, C. R. Intemal combustion engines, 
JohnWilley& Son, 1986. 

[9]. D.L. Hoang, S.H. Chan; Applied Catalysis 
A: General 268 (2004) 207-216. 

[10]. W. Jin, X. Gu, S. Li, P. Huang, N. Xu, J, Shi. 
Chemical Engineering Science 55 (2000) 
P2617-2625. 

[U]. Yunus. intoduction to thermodynamics and 
heat ttansfer. McGraw-Hill, 1997. 

ISSN 0866-7056 

TAP CHl CO KHl VIET NAM, S6 H2 nam 2017 
www.cokhivietnam.vn 


