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NGHIEN CUU ANH HUONG CUA PHU GIA VINHU PAO
TOI TINH NANG KY THUAT VA PHAT THAI PONG CO DIESEL
SU DUNG NHIEN LIEU DIESEL VA DIESEL SINH HQC

Nguyén Hiru Tuan'?, Pham Hitu Tuyén®

Tom tat: Phy gia trong nhién liéu gidp cai thién tinh chat nhién liéu va/hogc nang cao chat lirong qué trinh
chay trong dgng co dot trong. Bai bao nay trinh bay két qua nghién cizu thiz nghiém phy gia vi nhii ddo trong
nhién li¢u diesel khoang (DO) va diesel sinh hoc BS trén déng co diesel Huyndai D4BB nham giam phét thai
va tiét kiém nhién ligu. Két qua thi nghiém theo dwong ddc tinh ngoai cho thay véi nhién ligu DO pha phy
gia cOng suat tang trung binh 2,9%, sudt tiéu hao nhién liéu giam 5,5%, ham lwong phét thai CO, HC, NO,,
do khéi giam trung binh lan heot 9,3%, 10,2%, 11,5%, 5,6% so véi nhién ligu DO va véi B5 pha phyu gia
cdng sudt tang trung binh 0,28%, sudt tiéu hao nhién liéu giam 1,6% ham heong phat thai CO, HC, d¢ khoi

giam trung binh lan ot 5,8%, 6,8%, 3,6%, phat thai NO tang 2,8% so vai B5.
Tir khoa: Phu gia vi nhii déo, B5, giam phat thai, tiét kiém nhién liéu.

1. PAT VAN PE

Céc théach thuc vé ngudn nhién liéu hda thach
dang dan can kiét va 6 nhiém moi truong tir cac hoat
dong giao thong ngay cang gia tang dd khéng nging
thiic dy cac nghién ctu &p dung céc bién phép tiét
kiém nhién liéu va giam khi thai 6 nhiém trong cac
hoat dong giao théng. Bén canh cac bién phép cai
tién két cau dong co, st dung phu gia tiét kiém nhién
licu va giam khi thai 6 nhiém dugc xem 1a bién phap
mang lai hiéu qua cao (John C Mills, 2012).

Ngoai diesel khodng (DO), nhién liéu biodiesel
st dung cho dong co dét trong dang nhan duoc sy
quan tam Ion cua thé gisi. Mot miat nhién lidu
biodiesel gop phan giai quyét van dé thiéu hut ning
luong trong twong lai, giam khi thai 6 nhiém, mit
khac nhién li¢u biodiesel gop phan phét trién kinh té
ndng thon, tang thu nhap cho nguoi dan ¢ vang sau,
vling xa, nhitng noi c6 tiém nang 16n ddi véi linh
vuc ndng, 1am, ngu nghi¢p.

Dén nay d4 c6 nhiéu nghién ctu trén thé gioi ciing
nhu & Viét Nam vé nhién liéu biodiesel phdi tron véi
diesel khoang vai ty I¢ biodiesel tir 0% (BO) toi 100%
(B100). Cac két qua nghién ctiu d& dem lai nhiing
hiéu qua nhat dinh. Tuy nhién viéc sir dung rong réi

LVién Cokhi déng luc, Trwong Pai hoc Béch khoa Ha Ngi
2Khoa Co khi, Truong Pai hoc Thiy loi

biodiesel cho dong co dbt trong con nhiéu kho khin
do thiéu hut nguén nguyén liéu va gia thanh san xuat
con cao. Trong tuong lai, khi nhién liéu khoang can
kiét va khi nguon nguyén liéu ché bién dugc da dang
héa thi biodiesel Ia nhién ligu thay thé nhiéu tiém
ning nhat cho dong co diesel (B. Tesfa, 2011), (Jinlin
Xuea, 2011), (Vi Thi Thu Ha, 2009).

Phan 16n cac nghién cau chi ra rang khi sir dung
biodiesel (B100) cong suat dong co giam xudng va
tiéu hao nhién li¢u tang 1én so va&i nhién ligu khoang
(Jinlin Xuea, 2011). Vi ty I¢ biodiesel trong nhién
lisu nho, vi du 5% (B5), cac nghién cuu chi ra rang
cdng suat va mémen khong coé su sai khac nhiéu
nhung suat tiéu hao nhién ligu tinh theo g/kWh tang,
céc phat thai doc hai c6 xu hudng giam, trir phéat thai
NOy (Ekrem Buyukkaya, 2010). O Viét Nam, d¢ tai
cap nha nuéc vé B5 chi ra cong suat dong co ting
1,33%, tiéu hao nhién liéu giam 1,39%, cc phat thai
giam doc hai giam tu 5 - 6,5%, phéat thai NOy tang
3,29% so vai khi s dung diesel khoang (Vi Thi
Thu Ha, 2009).

Pé nang cao tinh hiéu qua nhién liéu diesel, mot
s6 loai phy gia d& duoc nghién ciu va thir nghiém
trén dong co. Thir nghiém sir dung phu gia nano oxit
xeri CeO, trén dong co gitip giam do mo khoi toi
42,4% tai tdc @6 1400 vong/phat, THC giam 12,4%,
CO giam 2,8%, NOy giam 2,6%, CO, tang nhe 0,1%
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va suit tiéu hao nhién liéu giam 7,7% (L& Anh Tuén,
2008). Cung vaéi phu gia nay c6 nghién ctu chi ra
suat tiéu hao nhién liéu cai thién téi 7,0% va hau hét
céc phét thai déu giam, trong d6 phat thai HC cai
thién téi 34,61% (CU Huy Thanh, 2010). Trong s6 cac
phu gia nhién li¢u, phu gia vi nhit dao hién dang
duoc quan tdm nghién ctu va ung dung nhiéu. Phu
gia vi nhii dao dugc cau tao boi 1 pha phan tan (pha
nudc) ¢ trong pha lién tuc (pha dau). Hai chét long
nay la nhiing chat khéng ty tron 1an véi nhau. Co
ché vi nd do nhiing giot nuéc ton tai & dang nhii
twong nho boc trong nhién ligu diesel s&é hoa hoi
dudi diéu kién qué nhiét trong dong co. Sy hoa hoi
nhu vay tao ra sy nd cua cac giot diesel va cai thién
qua trinh nguyén tir hda nhién li¢u, tbc do bay hoi va
cudi cing la nang cao qua trinh hoa tron khong khi-
nhién liéu (Mohammed Yahaya Khan, 2014). Nham
tang kha niang hap thy oxy cho qua trinh chéy, b6
sung cac hat nano oxit kim loai vao phu gia. Do tinh
chat ciia phu gia vi nhii dao chtra nano oxit kim loai,
khi nhién ligu pha phu gia dugc phun vao trong
xylanh, phu gia c6 trong nhién liéu s& nhanh chdong
khuéch tan va tao thanh dang hat nu6c hinh cau kich
cd nanomét. C4c hat nano oxit kim loai c6 mat trong
nhién liéu long s& tao ra mot bé mat xdc tac co kha
ning cung cip oxy cho qua trinh d6t chay, lam cho
qué trinh chéy dién ra thuan lgi va triét dé hon
(B.S.Bidita, 2014). Mot s6 nghién ciu ¢ Viet Nam
ciing da cho thay hiéu qua s dung nhién liéu pha
phu gia vi nhii dao nhu suat tiéu hao nhién ligu giam
4,1%, thanh phan phét thai CO, HC, NOy va d¢ khoi
giam lan lugt 6,36%, 7,72%, 7,72%, 3,42% (Nguyén
Hitu Tuan, 2018).

Bai bdo nay nghién ctru danh gia anh huong cua
phu gia vi nhii dao trong nhién li¢u DO va B5 trén
dong co diesel Huyndai D4BB. Phu gia vi nhii dao
trong nghién ctu nay do Phong thi nghiém trong
diém cdng nghé loc hdéa dau, Viéen hoa hoc cong

nghiép, Bo Cong thuong nghién citu ché tao.

2. PHUONG PHAP NGHIEN CUU

2.1. Phwong phap nghién ciru

Nghién ciru duoc thyc hién theo phuong phap ddi
chimg véi diéu kién nhu nhau. So sanh tinh ning k¥
thuat va phat thai cua dong co diesel khi str dung DO
va B5 trong hai truong hop khong phu gia va co phu
gia vi nhii dao. Thir nghiém dugc thuc hién trén
duong déc tinh ngoai cia dong co tuong tmg vdi vi
tri 100% tai, toc d thay doi tir 1000 v/ph dén 3500
v/ph. Tai cac toc d6, thanh ring bom cao 4p dugc
kéo dén mirc cyc dai, giit thanh rang ¢ dinh, tién
hanh do mo men, cong sudt, suét tiéu hao nhién liéu
va céc thanh phan phat thai. Trudc khi tién hanh do
dac, dong co dugc chay 6n dinh toi khi nhiét do
nude 1am mét ra khoi dong co 1a 80°C va nhiét do
dau boi tron 1a 75°C.

2.2. Phu gia va nhién li¢u thir nghiém

Phu gia str dung trong nghién ciu la phy gia vi nha
dao dudi dang nhii twong nuéc trong dau (W/O) véi
ham lwong nuéc 20% va nano oxit kim loai dugc bd
sung vao DO va B5 vaéi ty 16 1/8000. Tinh chét va dic
diém phu gia nhu sau: (1) Chat hoat dong bé mat
(HDBM): Hon hop ethoxylated tir dau
dua/Hydroxyethyl imidazoline/ polyethylen glycol este
cua axit béo theo ti I¢ 3/2/1; (2) Ty lé chat HDBM:
10,3 %; (3) Ham luong nudc: 20%.

Nhién li¢u thir nghiém 1a nhién li¢u DO dang luu
hanh trén thi truong c6 ham lugng luu huynh 0,05%,
DO pha phu gia (DO-phu gia), B5 (95% dau diesel
0,05S + 5% biodiesel) va B5 pha phu gia (B5-phu
gia). Chi tiéu ky thuat cua B100 va B5 dap tmg tiéu
chuan va quy chuan Viét Nam (TCVN 7717-07,
2017), (QCVN 01:2015, 2015). B100 duoc ché bién
tir ngudn nguyén liéu 1a san pham phuy ciia qué trinh
chung cit dau co duoc este hoa voi methanol. Cac
chi tiéu co ban dugc phén tich cu thé theo bang 1
(Vu Hoang NGUYEN, 2013).

Bang 1. Chi tiéu co ban nhién li¢u sinh hoc B100

Tén chi tiéu Muc | Tén chi tiéu Mic
Ham luong este metyl axit béo (FAME), | 98,91 | Nhiét d6 cét tai 90% thé tich, °C. 350

% KL.

Do 6n dinh oxy hoa tai 110°C, gio. 6,02 | Khéi lugng riéng ¢ 15°C, kg/m®. 869,3
Ham luong nuéc va can, %TT. 0,02 | Do nhét dong hoc ¢ 40°C, mm?/s. 4.1
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Trén co s& cac két qua thir nghiém bude dau vé phy
gia vi nhii dao (Vi Thi Thu Ha, 2017), nghién ctu nay
lya chon ty I¢ phu gia trong nhién ligu 1a 1/8000 d¢ tién
hanh thir nghiém do dap tmg duoc yéu cau vé do on
dinh ciia nhién liéu, co kha nang cai thién suét tiéu hao
nhién liéu va chat luong khi thai cia dong co diesel.

Dé tao do dong nhat caa nhién ligu khi phdi tron
B5 va khi pha phu gia, st dung thiét bi khudy khi
nén tao hdn hop nhién liéu dong nhat va sir dung dé
thir nghiém ngay khi phéi tron xong.

2.3. Trang thiét bi nghién ctu

Thir nghiém duoc thyc hién trén bang thir dong co
tai Phong Thi nghiém Pong co dét trong, Vién Co khi
dong luc, Truong Pai hoc Bach khoa Ha Noi) (hinh 1).
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Hinh 1. So'do bang thir dong co

Dong co thur nghiém la dong co diesel Huyndai
D4BB. Thong sé k¥ thuat cua dong co dugc thé hién
trén bang 2.

Bang 2. Thong so ky thuit dong co diesel D4BB

Théng sb Gia tri Théng sb Gia tri
Kiéu dong co 4 xylanh, 4 ky Puong kinh xylanh 91,1mm
Cong suat dinh mirc/toc do 59kW/4000v/ph Hanh trinh piston 100mm
M6 men cyc dai/tbc do 170Nm/2200v/ph Ty s6 nén 18:1

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia phu gia téi tinh ning ky
thuat dong co
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Hinh 2. Két qua do céng sudt dong co

Hinh 2 thé hién cong suat caa dong co theo
duong dac tinh ngoai vai cdc loai nhién liéu thu
nghiém. Két qua cho thay cong suat cia dong co sir
dung céc loai nhién li¢u trén c6 cung xu hudng.
Trong d6 cong suat khi khong sir dung phu gia thap
hon khi str dung phu gia. Tir toc d6 1000 v/ph dén
3000 v/ph, dong co ding B5 - phu gia c6 cong suat
I6n nhat. O téc d6 3000 v/ph dén 3500 v/ph, dong co
ding DO - phu gia c6 cong suat Ion nhét. Gia tri
cong suat nho nhat 1a khi dong co dung DO. Tinh
trung binh trén toan dai tbc do, dong co dung DO-

phu gia, B5 - phu gia tang hon so vdi dong co dung
nhién liéu khong phu gia lan luot 2,9%, 0,28%. Su
tang hon la do phu gia vi nhii dao thém vao da cai
thién chat lugng qua trinh chay. Ngoai ra, dong co
dung B5 cao hon so v6i DO cho thdy 5% biodiesel
d4 bo sung thém luong nho oxy, nang cao tri s6 Xé
tan gilp cai thién qua trinh chay.
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Hinh 3. Két qua do tiéu hao nhién ligu

Suét tiéu hao nhién liéu caa dong co co xu
huéng véi cac loai nhién liéu thir nghiém nhu thé
hién ¢ Hinh 3. Trong d6 suit tiéu hao nhién liéu
khi khdng sir dung phu gia cao hon khi str dung
phu gia, két qua nay phd hop voi sy ting cong
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suat khi sir dung nhién liéu c6 phu gia. Tir toc do
1000 v/ph dén 2000 v/ph, tiéu hao nhién liéu co
xu huéng giam. T toc d6 2000v/ph dén 3500
v/ph, tiéu hao nhién liéu tang 1én. Dong co dung
B5 - phu gia c6 tiéu hao nhién liéu nho nhit,
dong co diung DO c¢6 tiéu hao nhién liéu I6n nhat.
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Tinh trung binh trén toan dai téc do, dong co
dung DO-phu gia va B5- phu gia giam hon so voi
dong co dung nhién liéu khéng phu gia lan luot
5,5%, 1,6%.

3.2. Anh hwéng cia phu gia téi ham hrong
phét thai dgng co
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Hinh 4. Két qua do phdt thai CO, HC, NOy va dé khoi

Dién bién cic thanh phan phat thai theo duong
dic tinh ngoai cua dong co duoc thé hién trén Hinh
4. Phét thai cua cac nhién li¢u thtr nghiém c6 cung
xu huéng. Véi phat thai CO: Phat thai ting dan theo
tdc do dong co, nhién ligu st dung phu gia co phat
thai thap hon nhién li¢u khong phu gia, B5 thap hon
DO do sy ¢6 mit cia thanh phan oxy trong B5 gitp
giam nhitng khu vuc cuc bd ¢o ty sé A/F nho. Voi
phat thai HC: Tur toc d6 1000 v/ph dén 2000 v/ph,
phét thai giam dan; tir tbc do 2000 v/ph dén 3500
v/ph, phét thai ting dan; nhién li¢u st dung phu gia
c6 phét thai thap hon nhién liéu khong phu gia, B5
thap hon DO ngoai do thanh phan oxy con do tri s6
xétan cua B5 cao hon so véi DO; tri sb xétan cao
gitp cho nhién liéu d& dang bt chay va chay triét dé
hon. Véi phat thai NO,: Tir tbe do 1000 v/ph dén

2000 v/ph, phét thai tang dan; tir tbc do 2000 v/ph
dén 3500 v/ph, phat thai giam dan; dong co dung
DO va DO-phu gia c6 phat thai thip hon B5 va B5-
phu gia; su ting ndy do B5 ¢ tri s6 xétan I6n gitp
qua trinh chay khuéch tan dién ra manh liét hon. Voi
d6 khoéi: Do khoi dan theo tdc do dong co, nhién liéu
st dung phu gia c6 d6 khoi thap hon nhién licu
khéng phu gia, B5 thdp hon DO do qua trinh chay
khuéch tin ciia dong co khi sir dung B5 dién ra
manh hon gitp cho qua oxy hoa cic san pham chay
triét & hon. Ngoai ra vé6i ty 16 A/F va tri sb xétan
cao hon nén ciing gitp qua trinh chay dién ra thuan
loi hon, két qua khoi den giam manh. Sy thay doi
tinh nang ky thuat va phat thai cua nhién li¢u st
dung phu gia 1a do tinh chét ciia phu gia vi nhii dao
chtra nano oxit kim loai dd dé cap ¢ trén. Sau khi
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Xy ra nd cia nhii tuong nudc trong dau 1am nhién
liéu hoa tron va khuéch tan trong pham vi rong, két
hop phu gia 1am nhién liéu chay triét ¢é dan dén
nang lugng giai phong ra trén mot don vi nhién li¢u
dugc ting cao dan dén NOy ting con phat thai HC,
CO giam. Tinh trung binh trén toan dai tbc do, cac
thanh phan phat thai CO, HC, NOy va do khoéi cila
dong co dung DO-phuy gia giam hon so v6i DO lan
lugt 9,3%, 10,2%, 11,5% va 5,6%; c4c thanh phan
phat thai CO, HC, d¢ khoi dong co dung B5-phu gia
giam hon so v6i B5 lan lugt 5,8%, 6,8%, 3,6%, cOn
phat thai NOy tang 2,8%.

4. KET LUAN

Céc két qua nghién ciru thir nghiém cho thay hiéu

TAI LIEU THAM KHAO

qua tiét kiém nhién liéu va giam phat thai 6 nhiém
khi sit dung phu gia vi nhii ddo véi dong co dung
DO, B5 va ty 1¢ pha 1a 1/8000. Véi dong co dung
DO-phuy gia, cong suat dong co ting 2,9%, suat tidu
hao nhién liéu giam 5,5%, phét thai CO, HC, NOy,
d6 khoi giam lan luot 9,3%, 10,2%, 11,5% va 5,6%
so vé6i DO. Véi dong co dung B5-phu gia, cong suat
dong co ting 0,28%, suat tiéu hao nhién liéu giam
1,6%, phét thai CO, HC, d6 khéi giam lan luot
5,8%, 6,8%, 3,6% va phét thai NOy tang 2,8% so Vi
B5. Cac két qua nay dong gop thém co sé cho cic
nghién ctru va tng dung phu gia nhién li¢u nodi
chung, phu gia vi nhii dao néi riéng cho dong co
diesel dang luu hanh & Viét Nam.

Cu Huy Thanh (2010), Nghién citu sir dung hat nano Xéri Pioxit (CeO2) lam phu gia cho nhién liéu diesel, Tap chi

Khoa hoc Cong nghé¢ Hang hai, s6 24-11/2010.

L& Anh Tuén (2008), Nghién cizu sir dung phu gia nano 6xit xeri CeO2 cho nhién liéu diesel trén dong co nghién
Cueu 1 xilanh AVL5402. Tap chi khoa hoc cong nghé cac truong dai hoc, ISSN 0868- 3980, 56 64.

Nguyén Hitu Tuan, Pham Hiru Tuyén, Bli Duy Hing, Vii Thi Thu Ha (2018), Nghién citu danh huiéng ciia phu gia
Vi nhii ddo tdi tinh ndng ky thudt va phét thdi dong co diesel, tap chi Co khi Viét Nam s6 dic biét 2018, ISSN

0866-7056.

Quy chuan k¥ thut quic gia vé xang, NL diesel va nhién ligu sinh hoc, QCVN 01: 2015/BKHCN.

Tiéu chuan Viét Nam vé nhién liéu diesel sinh hoc gdc B100 TCVN 7717 - 07, 2007.

Vii Thi Thu Ha (2009), Vién Hoa cong nghiép Viét Nam, Cong ty CP Phat trién phu gia va san pham dau mo, Vién
Co khi dong luc - Pai hoc Bach Khoa Ha Noi, Trung tim Tiéu chuan Chit luong Viét Nam, Dé tai doc lap cap
Nha nu6c Pdnh gid hién trang Cong nghé san xudt va thir nghiém hién trwong nhién liéu sinh hoc (diesel sinh

hoc) tir mé ca.

Vii Thi Thu Ha (2017), PTNTD Cong nghé loc-h6a dau, Vién Hoa cong nghiép Viét Nam, dé tai doc lap nha nudc,
mé s DPTPLCN.03/16 “Nghién ciru cong nghé ché tao phu gia nhien liéu vi nhii thé hé méi dimg cho dlco

diesel”.

B. Tesfa. R. Mishra, F. Gu, A. D. Ball, (2011) Combustion Characteristics of Cl Engine Running with Biodiesel
Blends; Las Palmas de Gran Canaria (Spain), 13th to 15th April, 2011.

B.S.Bidita, A.R.Suraya et al (2014), Influence of Fuel Addtive in the Formulation and Combustion Characteristics of
water in diesel Nanoemulsion Fuel, Energy Fuels, vol 28,4149-4161.

Ekrem Buyukkaya (2010), Effects of biodiesel on a DI diesel engine performance, emission and combustion
characteristics, Contents lists available at ScienceDirect.

John C Mills (2012), Fuel Additive and Method for Use for Combustion Enhancement and Emission Reduction, chu
bién, Google Patents.

Jinlin Xuea, Tony E. Grifta, Alan C. Hansena (2011), Effect of biodiesel on engine performances and emissions,
Renewable and Sustainable Energy Reviews 15 (2011) 1098-1116.

Mohammed Yahaya Khan, Z. A. Abdul Karim, Ftwi Yohaness Hagos, A. Rashid A. Aziz, and Isa M. Tan
(2014), Current Trends in Water-in-Diesel Emulsion as a Fuel, The Scientific World
Journal 2014(17):527472 - January 2014.

50 KHOA HOC KY THUAT THOY LOT VA MOI TRUONG - SO DAC BIET (10/2019) - HOI NGHI KHCN LAN THU XIl - CLB CO' KHi - DONG LUC



Vu Hoang NGUYEN et al (2013), Esterification of Waste Fatty Acid from Palm Oil Refining Process into Biodiesel
by Heterogeneous Catalysis: Fuel Properties of B10, B20 Blends, the 3" International Conference on Sustainable
Energy, ISBN 978-604-73-1990-9.

Abstract:
EXPERIMENTAL INVESTIGATION OF THE EFFECT OF A NANOELMULSION
FUEL ADDITIVE ON PERFORMANCE AND EMISSIONS OF DIESEL
ENGINE USING DIESEL AND BIODIESEL FUEL

Fuel additive is used to improve fuel properties and/or improve combustion process in internal combustion
engine. This paper presents testing results of a nanoelmulsion fuel additive in diesel (DO) and B5 biodiesel
fuel on a Huyndai D4BB diesel engine to reduce emissions and fuel economy. With DO-Additive fuel, results
showed that on average engine power increases by 2,9% and specific fuel consumption reduces by 5,5% at
full load modes, the CO, HC, NO, emissions and smoke reduced by 9,3%, 10,2%, 11,5% and 5,6%,
respectively compared to DO fuel. With B5-Additive fuel, results showed that on average engine power
increases by 0,28% and specific fuel consumption reduces by 1,6% at full load modes, the CO, HC
emissions, smoke reduced by 5,8%, 6,8%, 3,6%, respectively, and NOy emissions increased 2,8% compared
to B5 fuel.

Keywords: Nanoelmulsion fuel additive, B5, emission reduction, fuel economy.
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