CONG NGHE

NGHIEN CUU CAC CHI TIEU KINH TE, NANG LUONG
VA MOI TRUONG DONG CO DIESEL 6D16T

KHI THAY DOI TY LE KHI LPG

STUDYING ECONOMIC, ENERGY AND ENVIRONMENTAL INDICATORS
OF THE DIESEL ENGINE 6D16T WHEN CHANGING LPG RATIO

TOM TAT

Bong co diesel la ngudn dong lyc ¢6 higu suét cao duge (ing dung trong
nhiéu linh vuc dac biét 1a trén cac phuong tién van tai hang ndng. Nhién liéu thay
thé mdt phan hoéc toan b diesel khoang si dung cho ddng co diesel ¢d thé ké
dén nhv dau thyc vat, diesel sinh hoc, LPG. .. Mt s6 nghién ciu trén thé gigi da
cho théy hiéu qua khi st dung LPG lam nhién liéu cho dong co diesel. Vi muc
tiéu gop phan dam bao an ninh ndng leong va giam thiéu méi truong, viéc
nghién ctu st dung LPG lam nhién ligu cho dong co diesel dang lyu hanh & Viét
Nam la can thiét. B cd thé trién khai rng réi, cn ¢d nhitng nghién cttu co ban
danh gia anh hudng clia LPG t6i hiéu qua clia dong co diesel. Bai bdo nay trinh
bay két qua nghién ciru vé cong sudt, suat tiéu hao nhién liéu, khi thai dong co
khi thay ddi ty I8 bd sung khi LPG cho dong co diesel.

Tir khda: Dong co diesel, khi LPG, khi thai dong co, hiéu qué dong co.
ABSTRACT

Diesel engines are a highly efficient source of energy used in many fields,
especially on heavy vehicles. Replacement fuels for some or all of the mineral oils
used for diesel engines include vegetable oils, biodiesel, LPG, etc. Some studies
in the world have shown that the effect of using LPG naturally for diesel engines.
With the goal of contributing to ensuring energy security and minimizing the
environment, studying the use of LPG as a fuel for diesel engines in Vietnam is
necessary. In order to be widely deployed, basic research needs to be conducted
to assess the effect of LPG on the performance of diesel engines. This paper
presents the results of research on power, fuel consumption and engine exhaust
gas when changing the LPG supplementation rate for diesel engines.
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1.DATVANDE

Pong co st dung diesel truyén thdng phat thai nhiéu
chat doc hai nhuw; carbonmonoxide (CO), hydrocarbon (HC),
nitrogen oxide (NOx), cac chat thai dang hat (PM)... gay 6
nhiém méi treong va anh hudng t6i stic khde con nguoi.
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Hién nhiéu nuoc trén thé gidi da nghién ctu st dung dong
co lvdng nhién liéu diesel - LPG trén 6 t6, cdc nha nghién
clru da duwa ra nhan dinh chung vé dac diém st dung LPG
trén dong co diesel nhu: kha nang gidm chét thai dang hat
va NOy, hién twgng tang phat thai CO khi thay thé LPG vao
diesel [1]. LPG la s&n pham cua khi dau mo hoa léng, LPG
ton tai trong thién nhién & cac giéng dau hodc giéng gas va
cling c6 thé dwoc san xudt & cac nha may loc dau. Thanh
phan chinh ctia LPG 1a hén hop hydrocacbon véi thanh
phan chinh la butan (C,H,,) va propan (C;Hg) chiém t&i 99%,
con lai la mot s6 thanh phan hydrocacbon khac [2]. Ty Ié
gitra propan va butan thay d6i gitta cac qudc gia cling nhu
thoi diém san xuét. Loai nhién liéu nay dugc phat trién va
thuong mai héa tir nhirng nam nam muoi clia thé ky truéce.
Vi cac vu diém sach, nhiét lvong cao va strc ép toan cau vé
van dé moi truong, LPG hién dang la loai khi dét dwgc
khuyén khich tiéu dung v&i mic tang treéng hang nam
trén toan thé gidi dat trén 3,5% [3-4].

Tuy nhién, mot s6 nghién ctru dwa ra cac két qua rat
khac nhau mic gidm hodc tang cac thanh phan phat thai
khi tang ty 1& LPG thay thé. Biéu dé cho thdy anh hudng
cla ty I& LPG thay thé dén phat thai clia dong co si dung
lwvdng nhién liéu diesel - LPG phu thudc rat nhiéu vao loai
doéng co, thanh phan nhién liéu st dung, phwvong phap
cung cdp nhién liéu LPG va diéu kién van hanh dong co. Do
do, trong bai bao nay tac gia di vao nghién ctru anh huéng
ty I& b6 sung khi LPG dén c6ng suat, sudt tiéu hao nhién
liéu, khi thai ctla dong co diesel.

2. NHIEN LIEU LPG VA CHE DO KHAO SAT
2.1.Nhién liéu LPG

LPG la m6t chat I6ng khéng mau (trong su6t), khdng
mui (nhung duoc tao mui nhdm dé dé phat hién khi ro ri),
c6 ty trong clia LPG tlr 0,53 + 0,58 kg/lit.

Ap suét tuyét déi ciia LPG trong bdn chira Ia;

+1,7 bars ¢ -15°C

+ 4,4 bars ¢ 15°C

+ 12,5 bars & 50°C
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LPG duwgc bao quan trong binh chra nhu mot chat I6ng
c6 ap sudt khong cao (duéi 20 bars). Bén trong binh chira,
LPG ¢6 hai trang thai: hoi va 16ng; chat Iéng ndm & phan
day binh va hoi ndm & phia trén.

Su gidn nd clia LPG vao khoang 0,25%, chinh vi vay ta
phai ludn ludn chira khi LPG & khoang 80% thé tich bon
chira. Phan con lai ctia bon chira danh cho phan hoi gidn né
do nhiét dd méi truong.

Ty s6 bén Itra tlir 2,4% + 9,6% trong khdng khi.

Nhiét do ty bdc chay la 855°F (457°C).

Nhiét tri thap: Q, = 46 MJ/kg (twong duong 11000 kCal).

Ti s6 khong khi nhién liéu A/F: 155.

Chi s6 Octan: 95 + 105.

LPG khéng doc hai, tuy nhién khéng nén hit vao co thé
véi s6 lwvgng In vi co thé lam say hay nghet thé va khong
nén buwdc vao moi tredng cd day hoi gas vi rat nguy hiém
do tinh dé béc chay clia LPG.
2.2.Ché d6 khao sat

Tién hanh m6 phéng déng co chay lwéng nhién liéu
LPG/diesel bang cach cung cdp LPG vao dudng nap cla
déng co véi gia thiét LPG c6 ty 1& thanh phan thé tich
propan/butan la 50/50 dwoc cdp voi luu lvgng dam bao ty
Ié LPG thay thé d& dinh. Viéc xac dinh ty Ié LPG thay thé
duoc thuc hién nhu sau:

Ty |é LPG thay thé = Luong diesel dwgc thay thé/ Téng
diesel ban dau

Trong nghién cru nay tac gia khdo ché do do lam viéc
trén dudng déc tinh ngoai (100% tai) véi toc tée do dong co
thay d6i tlr 1200 vg/ph dén 2700 vg/ph & céc ty 1é nhién
lieu LPG thay thé 10%, 20%.

3. THONG SO KY THUAT VA MO HINH DONG CO

Thoéng s6 kY thuat ctia dong co 6D16T dugc thé hién &
bang 1.

Bang 1. Cac thong s0 co ban clia ddng co 6D16T

T Thong so Kyhiéu | Giatri | Donvi
1 Hanh trinh piston S 115 mm
2 Pudngkinh xylanh D 118 mm
3 [Soxylanh i 6 -

4 Chiéu dai thanh truyén L 230 mm
5 (C6ng sudt dinh mic & 2800 vg/ph N, 148 kw

6 |M6 menmax@ 1800vg/ph Me 700 Nm
7 [TysGnén € 16

8  Suat tiéu hao nhién liéu 0. 220 g/kW.h
9 (56 md sém xupap nap 0 16 do
10 GAc ddng mudn xupap nap o 36 do
11 |G6c mé sém xupap xa 0 46 do
12 (6oc dong mudn xupap xa o 14 do
13 6oc phun sém S 9 do

T Thong s6 Kyhiéu | Giatri | DBonvi
14 Pudng kinh xupap nap D, 50 mm
15 Pudng kinh xupap thai Dt 46 mm
16 [Thir tw lam viée 1-5-3-6-4-2

I n

Hinh 1. Md hinh m phong dong co diesel - LPG trén AVL-BOOST

V6i s6 liéu dong co diesel 6D16T nhw & bang 1, két hop
voi thdng s6 ky thuat cho trong catalog clia hdng. M6 hinh
dong co dugc thanh 1ap nhu trén hinh 1. B chinh xac clia mé
hinh dugc danh gia thong qua viéc so sanh mot s6 két qua
nhu céng suat, sudt tiéu hao nhién liéu gitta két qua thuc
nghiém (da dugc nha san xuat thr nghiém va ghi trong
catalog khi xudt xuéng) véi két quad mé phong. Két qua so
sanh cong suat, suat tiéu hao nhién liéu déng co duoc thé hién
& hinh 2.
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—4—Ne Mb phong

120 300

100 % 250 =——NeCatalog
3 . 2
X g0 200 = o
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60 150 &
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20 50
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1200 1400 1600 2000 2200 2500 2700
T6cdd (vong/phat)

Hinh 2. So sanh cdng sudt va m6 men ctia dong co gilta thuc nghiém va
m0 phdng

Da6i véi moé hinh dong co 6D16T da xay dung, gia tri sai
léch cOng suat va suat tiéu hao nhién liéu gitra mo6 phong va
ddc tinh cla nha san xudt (catalog) Ién nhat la 3,7%. biéu
dé cho thay céac thdng sb va digu kién bién nhap cho mé
hinh Ia hoan toan phu hgp. Md hinh ddm bao do tin cay
tinh toan phat thai dong co ludng nhién liéu diesel-LPG.
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4. KET QUA VA THAO LUAN
4.1. Cong suat

K&t qua mo phéng & trén hinh 3 cho thay, cong suat
trong dong co diesel-LPG gidm so v6i dong co diesel, & ché
do LPG thay thé 10% diesel mic gidm trung binh la 11,3%
va & ché do LPG thay thé 20% diesel mitc giam trung binh
la 32,0% so voi khi st dung 100% diesel.
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Hinh 3. Cong sudt ddng co & 100% tai
4.2. Suat tiéu hao nhién liéu
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Hinh 4. Suét tiéu hao nhién ligu & ché do 100% tai

Két qua mod phéng & trén hinh 4 cho thay, suét tiéu hao
nhién liéu trong déng co diesel-LPG gidm so véi dong co
diesel, & ché do LPG thay thé 10% diesel mirc gidm trung
binh la 1,9% va & ché do LPG thay thé 20% diesel mic giam
trung binh 1a 4,9% so véi khi st dung 100% diesel.
4.3. Phéat thai CO

7 100% Diesel
E 10% LPG
L] 0 20% LPG

1200

1400 1600 2000 2200 2500 2700
T6c do (vg/ph)

Hinh 5. Phét th&i CO & ché d 100% tai
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K&t qua moé phdng & trén hinh 5 cho thdy, véi dong co
diesel stt dung Iwdng nhién liéu diesel-LPG thi ham luvgng
CO & ché dd LPG thay thé 10% diesel muic tang trung binh
20,9% va & ché d0 LPG thay thé 20% diesel mic tang trung
binh 32,3% so v&i khi st dung 100% diesel. Ham lvgng CO
tang 1a do hon hop ddng nhéat nhién liéu va khéng khi qua
ngheo, duédi gi¢i han chay nén khdng chay hét hodc mang
Itra khéng lan dén kip trong khdng gian budng chay.

4.4. Phat thai NO,
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Hinh 6. Phat thai NO, & ché d§ 100% tai

K&t qua moé phdng & trén hinh 6 cho thay, véi dong co
diesel st dung lwdng nhién liéu diesel-LPG thi ham luvgng
NOx & ché do LPG thay thé 10% diesel mirc gidm trung
binh 14,7% va & ché do LPG thay thé 20% diesel mic giam
trung binh 29,2% so v6i khi s dung 100% diesel. Ham
lvgng NOx giam la do LPG bay hoi sé& thu nhiét, nhiét dé
cla qua trinh chay giam lam giam ham lugng NOx.
4.5. Phat thai bd héng
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Hinh 7. Phat thai bd hong & ché d6 100% tai

K&t qua moé phéng & trén hinh 7 cho thdy, véi dong co
diesel st dung lwdng nhién liéu diesel-LPG thi ham luvgng
PM & ché do LPG thay thé 10% diesel muiic giam trung binh
20,6% va & ché do LPG thay thé 20% diesel mirc giam trung
binh 40,8% so véi khi st dung 100% diesel. PM giam la do
LPG duwoc hoa tron véi khdng khi trén dudng 6ng nap nén
hén hop khi nap vao xylanh twvong déi dong déu, téc do
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cla qua trinh chay do d6 sé tang va thoi gian chay nhanh
hon lam gidm kha nang hinh thanh mudi than.
5. KET LUAN

Viéc str dung ludng nhién liéu LPG/diesel trén ddng co
diesel 6D16T hién hanh la rat kha thi. Phvong phap phun
LPG vao duong nap dong co mang tinh thuc té va phu hgp
nhat, khdng yéu cau phai thay déi két cau dong co. K&t qua
nghién cttu mé phéng (*rng dung LPG trén dong co diesel
da danh gia dugc sy anh hwéng cla ty 1é LPG thay thé dén
tinh nang lam viéc, phat thai doc hai va cac théng so diéu
chinh t6i wu clia ddng co, dong thoi dinh huéng dugc viéc
st dung ludng nhién liéu LPG/diesel.

- Khi dong co st dung lwéng nhién liéu LPG/diesel véi
céc ty I& LPG khac nhau 10%, 20% t6c do trén 2200 vg/ph
suat tiéu hao nhién liéu gidm nhiéu. Cu thé & téc do 2700
vg/ph ty I& LPG thay thé 10%, 20% sudt tiéu hao nhién liéu
gidm twvong (ng la 2,1%; 4,8%.

- Khi st dung lvéng nhién liéu, phat thai NOx trung binh
tang nhiéu trong khi phat thai CO va Soot giam. O ché do
100% tai, khi thay thé 20% LPG, 100% tai thi phat thai CO
tang 32,3%, PM gidm 40,8%, NOx gidm 29,2%.
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