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- Dé qua trinh say dién ra én dinh, ty sb gia khéi
lvgng hat &m dua vao may sdy va khéi lvong hat
trg sO1 ban dau ta 42%

- SUr dung Iop mubl khoé lam Iép dém tro sé1 cho
phép don gidn hoa cdu tric budng sdy.

ABSTRACT

The moist refined salf particles has high cohesive
characlenstic becoming cakes or clumps of salt when it is
dried them in hot air flow The author has done many
experiments and has established a new method fo dry them
in 8 normal fluidized bed dryer by arranging a dned refined
sall particles layer on the air distnbulor.This dred layer
works as a fluidized supportable inert pariicles layer that is
set al the beginning of moist sall drying process I has
some conclusions as follovang:

It 1s necessary to use a dried refined salt layer which
has moisture conten! is 0,2% for working as the inert
particles in fluidized refined sall drying.

In order to oblain the drying process slably, the ratio
between the mass of the dned particles and moist grains i1s
42% minimum

Amanging and using a dned refined salt layer at the
beginning of drying process fo break the achesive attnbute of
moist salf particles and fluidized supporter for drying them in
the continuous fluidized bed dryer without knocking as the
drying process in rotary drum dryer; or without vibreling as
drying in the vibrahng bed dryer

The Fluidized supportable layer (FSL} affects fo the
fluidization regime of the refined salt drying, the mosst
content  of final product; the special heal energy
consumpsion, the product recovery efficiency; the special
electrical energy consumption.

The heght of the FSL(Ho) is 65mm malching drying
air velocity (V) 1s 1.3m/s, drying air temperalure (lg) is 160

C and diameter of sall grain(d, ) is within 0.9 < d, <1,2mm
generates the final product which oblain the standard moist
content (Mz= 0,2% ) with Special heat value consumption
(SHVC) is 4052,05kJkg vapor and final product efficiency
(nmadis  91,03% and the Specific electncal energy
consumption (SEEC)is 407Wivkg vapor. The author
choosed this value of the FSL 65mm is fundamental
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NGHIEN CUU THUC NGHIEM TiNH
NANG VA PHAT THAI CUA DGONG CO
DANH LUA CUGNG BUC SU DUNG
HON HOP XANG - KHi HHO

CAO VAN TAI - Cao déng nghé Nha Trang
LE ANH TUAN, NGUYEN BU'C KHANH

Dai hoc Bach khoa Ha Ndi

I. DAT VAN DE

Trong nhitng nam gan day, véi s phat trién nhu
vil bdo cla cong nghiép va sé lwong phuong tién
giao théng van tai (GTVT) da kéo theo nhu cdu st
dung nhién litu dau mo tang Ién [1). Ngay nay, nhién
liéu hoa thach cung cap téi 80% nhu cau nang
lvong cua toan thé gisi, trong 46 58% 1 danh cho
GTVT [2] Vi vay hai van dé chinh déi v&i nhién fiéu
c6 ngudn géc hoa thach hién nay 1a nguén nguyén
lieu dang d&n can kit va khi thai gay hiéu ¢ng nha
kinh san sinh ra trong qua trinh @6t nhién lieu dé
phuc vy nhu cdu sinh hoat cing nhw san xuat 3).
didu nay dan dén nhirng anh hudng khong tét doi
vor mor treding, khi hau 1am cho nhigt @6 trar G4t
t&ng I&n ma hién twong bang tan & hai dja cwe, muc
nuoc bién dang, anh hwdng dén moi truong sinh
théi 1a nhGing vi du dién hinh {4]. Viéc nhu cAu nang
lvong tang clng sé dan dén sy tang gia xang dau,
anh hudng trye tiép dén hoat dong kinh té toan cau
[5]. Sy suy gidm cua tri lvong nhién lieu hoa thach
trong khi nhu cau ning lvgng va phat thai khi nha
kinh tang cao, thi viéc tim ra mot ngudn nang lvong
thay thé bén virng hon, hidu qua hon, gia thanh thap
hon sach hon dang la mot nhiém vy vé cling cap
bach [6].

Hién nay, gi¥a cac ngudn nang lvong thay thé
nhe nhién léu sinh hoc, hydro, khi thién nhién, khi
abt téng hop, khi sinh hoc ... thi hydré dang ndi lén
nhw la mét sy Iga chon c6 tinh kha thi cao, nham
gidm bot ganh nidng @6 véi nhién ligu gbc hoad
thach. Hydré Gang duoc ¢ng dung rat rong ran trén
cac phvong tién GTVT, & hai hinh thue: siv dung
cho pin nhién ligu va cho déng co dét trong Vi
dong co, ngoar viéc siv dyng trirc tiép thay cho xang

. [7], thi hydré con c6 thé siv dyng nhw 15 mét chét phu

gia thdng qua viéc bé sung mét lugng nho hydré vao
duong nap [8,9]. Khi hydré con duoe cung cap cho
dong co théng qua bd san xuét khi nhd gon 1p true
iép trén xe bang gidi phap dién phan nudc, két qua 63
cho théy lvong nhien liéu st» dung dé di hét 100km cla
4 mau xe thl» nghiém da giam khoang 35 - 40% so v&i
khi st dung nhién liéu truyén thong (10]

Khi HHO ta san pham cla qua trinh dién phan
nwrdc, cd hydrd 14 thanh phadn chinh nén khi HHO
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cng cé thé duoc siv dung cho déng co vi ¢6 tinh
chat twong ty nhau [11,12) (dwoc trinh bay trong
bang 1) Tuy nhién, vi la san phdm cla qua trinh
dién phan nudc, nén hé sb AIF (lugng khéng khi
can thigt dé dét chay hoan toan mdt don vi khéi
lwong nhién léu) cua khi HHO fa bang 0, vi vay khi
HHO ¢4 thé chay trong moi truéng yém khi Khi bd
sung khi HHO vao duang nap, thdi gian chay glam
téc do téng ap suét trong xylanh 1&n [13) dan dén
hiéu sudt va suat tiéu hao nhién liéu duoc car thién
[14,15). phat thai NOx tang, trong khi phat thai CO
va HC giam [11,16]

Theo s6 liéu cUa cuc ding kiém Viét Nam, vao
thé1 diém cudi nam 2010, sé lvong xe may dang lvu
hanh tai Viét Nam la khodng 33 triéu chiéc, chiém
95% Iwong xe co gi&1 dang lvu hanh, trong d6 phan
1on 1a cac xe siv dung bd ché hoa khi [17). VI vay,
strc ép tir st dung xe mdy dén vén dé ban dam an
ninh nang lvong va 6 nhiém méi treang tai Viet Nam
18 rat lon D& gidm bot nhirng stre ép nay, gidi phap
cung cap khi HHO cho dong co xe may 13 mot
huéng di mé) va can duoc nghién ciru mét cach ky
ludng tewdre khi (rng dung rong rai Bai bao trinh bay
két qua nghlen cuu thuc nghiém vé nhu'ng anh
hudng cta khi HHO tac dong dén céng sudl, suat
liéu hao nhién liéu va phat thai doc hai cia xe may,
tr d6 dua ra nhirng kién nghi nhdm hoan thién hé
théng dé co thé dua vao (rng dung trong thuc té

B4ng 1 Tinh chél cua Xang vé Hydré

Dac tinh Xang
Mé hinh phan tir CeHie
Khéi luvong phan t (g/mol) 107-114
Khé) lvong rigng (kg/m”) 721-785

Hé sb AJF (-)
Nang lvong danh lira (mJ)
Nhiél dé tv chay (K)
Toc dé chay (cm/s)
Nhiét tri thap (MJ/kg)
RON (-)
Il. SAN XUAT KHi HHO

Hinh 1. Hé théng sén xuét khi HHO
Hé thong san xudt khi HHO si¥ dung trong thi
nghiém dwoc trinh bay trong hinh 1. Ngudn dién
duoc cung cap tir may bién thé dén cac dién cuc,
hén hop khi sau qua trinh dién phan dwoc ngung tu

va tach nudc trwée khi di vao binh chira khi véi ap
suat thdp. D& tang kha nang luu triy khi, hén hop khf
duwoc nén vén ap suat 3,5 bar vao binh chira thang
qua may hut chan khong trwdc khi dua vao thir
nghiém
Il NGHIEN CUYU THU'C NGHIEM
3.1. Dong co ther nghiém
Daéng co xe may thir nghiém co dung tich 97cm® -
dung tich xylanh kha phd bién tai Viét Nam, vén cac
thong s ky thuat dwgc trinh bay trong bang 2.
Bang 2 Théng s ky thudt cda déng co
Kiéu dong cor | Panh Iva cwéng bie |
86 xylanh 1

Buong kinh xylanh | 50 mm
Hanh trinh piston 49,5 mm
Dung tich xylanh 97 cm®

Tisé nén 91
Goc danh lira sém -15°TK

3.2. Trang thiét bj thw nghiém

Qua trinh thir nghiém duoc tién hanh trén bing
thtr thuy lve T101D dwoc san xuat ban hang Didacta
(Torno, Y) Tin hiéu mé men sinh ra clia déng co
duoc xtr ly qua bo diéu khién dién ti (Electronic
Control — EC); lveng tiéu thu nhién ligu duoce xac dinh
théng qua thiét br can khéi luong nhién liéu AVL Fuel
Balance 7338 M6 men va luvu luong nhlen liéu cung
¢p duoc hién thi trén cac may tinh ket nd,

Két qua khi thai (dugc phan tich thang qua ti AVL
CEB II: thanh phan CO va CO, duoc do béng
phvong phap hap thu tia héng ngoai (NDIR), thanh
phan NOx do béng phwong phap quang hoa (CLD),
thanh phan HC xac dinh biang phuong phap ion hoa
ngen liva (FID)

Thei diém phun, ap suat phun va thoi gian phun
khi HHO tir binh chira dén dong co duoc didu khién
b&i bd diéu khién khi HHO dién tiv (Electronic HHO
Conltrol - EHC) duoc két néi vén may tinh

3.3. Ché db thir nghiém

Xac dinh cong sudt, suat tiéu hao nhién ligu va
cac phat thai doc hai chinh cda dong co khl bwém
ga m& 30%, 50% v& 70%. van trén dudng 6ng cung
cap khi Iuon & vitri mé. Ap suét phun dwoc gitr &
03 kglcrn khi buém ga mé 30% va 50% (2,92 miichu
trinh, chiém khodng 2,26% v& 1,77% thé tich kh( nap),
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khi buém ga m& 70%, 4p sudt phun 13 0,5 kglem’
(3,42 mlichu trinh, chiem 1,89% the tich khi nap) Thoi
g1an phun ng v&i méi chu trinh 1 2000 ps
IV. KET QUA VA THAO LUAN

4.1, Cang suat & suét tigu hao nhién ligu
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Hinh 3. Cong sudl dng co khi bd sung khi HHO & cac vi
tri buém ga

Hinh 3 thé hién dién bién cong suét dong co khi
sir dung xang va hon hop xang cung khi HHO (X&ng
+ HHO). Ta thay, cong suat cia déng co tang lén ki
phun khi HHO véo duong nap Vi hydré cb téc 46
chdy va nhiét 3 chay Ién, nén qua trinh chay hydrd
s& dién ra trudc va tao nhigt d6 cao, gitp cai thién
kha nang chay nhién lidu xang, vl vay hiéu suét nhiét
clia ddng co tang [én Trung binh, cong suat dong
co tang 3.68%. 1.35% va 2,1% khi bvdm ga m&
30%. 50% va 70%.

00 3600 4000 4400 4800 5200 5600 6000 5400 6800 7200 7600
Téc 86 a6ng ¢o (vang phis)
Hinh 4 Sudt tiéu hao nhién héu khi bé sung khi HHO &
céc vy irf bubm go
Khi b sung khi HHO va khéng khi, lueong khi
nap méi di vao sé gidm xuéng, nén lugng nhién liéy
hit vao dwong nap dgng co gidm, trong khi cong
sudt dong ¢o tang, vi vay suét tiéu hao nhien ligu
(xang) clia dong co giam khi c6 khi HHO bd sung
Trung binh, khi buém ga mé& 30%; 50% va 70%,
sut tiéu hao nhién liéu giam 7.14%: 3,64% va 4,6%
$0 V& khi sl dung nhién héu truyén thong (hinh 4)
4.2. Phat thai doc hai
Hinh §, 6 va 7 thé hién dién bién cua phat thai
NOy, HC, CO va CO, theo téc dé dong co khi ¢ va
khéng c6 khi HHO bd sung, budm ga mé 30%, 50%
va 70%,
Két qua thir nghiém cho thdy ndng 6 CO va HC
gidm, con NOx va CO, tang khi bd sung khi HHO va

khong khi vao dudng nap. Do nhiét @ chdy cao va
hén hop nhat (vi c6 bd sung thém khang khi) nén da
lam tang kha nding hinh thanh phat thai NOx, trung
binh NOx tang 40.6%, 30,66% va 45,76% khi buvém ga
m& 30%; 50% va 70%.

Khi nhiét d6 tang, cung véi khoang chay rong cua
hydré, hén hap & cac viing sat vach van co thé chay
duoc, vi vay HC gidm 11,68%; 3,9% va 6,19% kht
buém ga mé 30%, 50% va 70% khi bd sung khi HHO,
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Hinh 7. Dién bién cac phat thdi chinh theo téc dg dbng co
Khi budm ga mo 70%

Nhiét 80 chay tang cling gitp cho qua trinh phan
rng gitta CO va 6xy tao thanh CO, tr& nén thuan lgi
hon, vi vay khi bd sung khi HHO thl CO giam va CO,
tAnn Phat thai A0 ~i3ms 13 430 10,93% va 15,1%;
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trong khi CO, tang 6,84%, 555% va 3,03% khi
budm ga md 30%, 50% va 70%.

vem

Hinh 8 Sy thay dét ctia cac thong sé khi b sung khi HHO
(s0 v&i khi sir dung xang)

Su thay ddi clia cong suét déng co, sudt tidu hao
nhién ligu, phat tha NOy, HC, CO va CO; khi phun
khi HHO vao duding nap so vén khi st dung nhién
liéu truyén théng dwoc trinh bay trong hinh 8 Qua
day ta co thé tinh toan dugc sy thay ddi trung binh
trong toan dai téc do lam viéc va vi tri bwdm ga,
cobng suat 6ong co tang 2.37%:; suét tieu hao nhién
liéu giam 5,13%, phat thai NOx tang 39%; CO va HC
giarm 13,05% va 7,26%; CO, tang 5,14%.

V. KET LUAN VA KIEN NGH|

B4 bso @3 trinh bay két qua nghién ciru thuc
nghiém vé tinh n3ng kinh té, ky thuat va phat thai
cua déng ¢o xe may khi €6 bd sung khi HHO vao
dudng nap Ter két qua thre nghiém, ta b thé rat ra
nhirng két fuan sau:

- Cong sudt dong co tng 1én khi phun khi HHO va
khang khi bd sung vio dudng nap do ¢b hydro 1am méi,
nén qué trinh chay dién ra tat hon

- Suét tiéu hao nhién lieu gidm khi cd khi HHO b6 sung

- Phét thai NOx ting do hén hap ca nhiéu khang khi va
nhiét 3 chay cao CO va HC gidm, CO, tang len

Mac du theo du dodn, nang lvong cé ich dat
duwgc khi bé sung khi HHO khéng du dé dién phan
nuwdc tao khi HHO [16], nhing voi nhirng vy diém
K& trén, khi HHO van I mot phwong an dé gidm
ganh nang vé1 ddu moé va gidm 6 nhiém mér trreing
do khi thai déng co gay ra Tuy nhién, & ng dung
trén thye 1€, can tién hanh thir nghiém trén duwdng
V&I b san xudt khi can ¢é kich thwdic nhd gon dé cb
thé dé& dang tép rap trén xe Do khi hydrd c6 téc 4o
cha'y It/n. dan dén thoi gian chay tr&, chay nhanh
glam dé nang cao kha néng tan dung nhiét, théi
diém danh I¥a cb thé duoc diéu chinh mudn hon so

v thit ké. Khi cang suét dang co vuot qua cong suat
dinh muc, dong co sé |am viéc rung giat hon, anh
hu:mg @én do bén va twéi tho dong co Vi vay. can
thiét phai xac dinh lvgng xéng phu hep ung vén mbi
gid tr Iy lvong khi HHO bd sung dé déng co vén dam
bdo khd nang [am viéc va phat thai it & nhiém.

ABSTRACT

In this paper, the effects of HHO gas addttion into
intake manifold of spark igniton (Sl) engine on
performance and exhaust emissions are presented.
HHO gas 1s the mixture of Hydrogen and Oxygen gas
in the ratio 2.1 by volume — the water electrolysis
product. The experimental is camed out in a motorcycle
engine with the displacement of 97 cm’ at the Intemal
Combustion Engines Laboratory, Hanoi University of
Science and Technology The experimental shown
that, after the addition of HHO gas with the rafio of this
gas in the lotal intake charge of aboul 2%. engine
power is increased, brake specific fuel consumption
(BSFC) is reduced, CO and HC emissions are
declined; however, NOx and CO, emissions had
upward trends Over the considered engme speeds
and throllle positions, the average of engine power
increased 2,37%, BSFC reduced 5,13% CO and HC
emissions declined 13,05% and 7,25%, respectively;
whereas NOyx and CO, emissions raised 39% and
5,14%, respectively.
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