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Toém tat

Luéng nhién liéu LPG/diesel dugc sir dung khd phé bién trén thé gidi, gitip da dang héa nguén nhién liéu, gép
phdn giam 6 nhiém méi trudng. Tuy nhién, & Viét Nam méi nghién ciu thdrnghiém hién truéng dang don Ié. Trong bai
bdo nay, nhém tdc gia gidi thiéu mét s6 nguyén tdc thiét ké, Idp ddt, quy trinh vén hanh dé€ dam bdo an toan cho cdc
xe chuyén déi sang sir dung luéng nhién liéu LPG/diesel va dé xudt mét sé giai phdp vé co ché, chinh sdch dé phdt trién
bén viing, hiéu qua viéc sir dung luéng nhién liéu LPG/diesel cho giao théng vin tdi & Viét Nam.

Tirkhoa: Thiét ké, luéng nhién liéu LPG/diesel.
1. Gigi thiéu

Viéc st dung ludng nhién liéu LPG/diesel cho cac
phuong tién giao thong van tai la moét trong nhing giai
phép quan trong gitp gidm 6 nhiém moi truong do khi
thai dong co gay ra. D€ ddm bao an toan va hiéu qua cho
cac xe st dung luéng nhién liéu LPG/diesel can nghién
ctru tu khau thiét ké, 1ap dat cho dén quy trinh van hanh
cho phu hgp véi ting dong xe.

Bai bao gigi thiéu mot sé két qua nghién cltu vé
thiét k&, [dp dat va van hanh hé théng cap LPG trén
dong xe khach Transinco dang st dung don nhién liéu
diesel.

2. Thiét k&, 13p dat hé théng cip LPG cho xe khach
Transinco

2.1. Khdo sdt vi tri Idp ddt hé théng cdp LPG

Déi véi dong xe khach Transinco cé dong co & phia
sau, trong qua trinh lap dat phai chia thiét bi cung cap
LPG thanh 3 cum chi tiét & 3 vi tri khac nhau:

- Cac chi tiét nhu bd héa hai LPG, van dién tu, bd
loc LPG, voi phun va cdm bién ap suat tang ap dudng nap
dugc 13p dat trong khoang chia dong co dé€ dam béo
gidm tén that nhiét va thuan lgi cho viéc 1dy nudc lam mat
tu déng co;

- Binh chia LPG dugc lap trong khoang dung d6 cua

xe dé€ tranh bi va dap khi xe di chuyén va thuan tién cho
viéc nap LPG tai cac tram nap;

- B0 ECU, céng tac ON/OFF, d6ng ho bao muc LPG,
rale... dugc 13p dat trén khoang lai dé 1ai xe dé quan sat va
diéu khién.
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2.2. Thiét ké vi tri Idp ddat binh chira LPG trén xe khdch
Transinco

Viéc thiét ké hé thong cap LPG phai dam bao su phan
bé trong lugng lén cac truc cla xe 6 t6 sau cai tao phai
tuong tu nhu xe 6td nguyén mau; dam bao kich thuéc
chiéu dai va chiéu rong clia 6 t6 khéng thay déi; cong
nghé don gian, phu hop véi kha nidng cung Ung vat tu,
trinh d6 cong nghé clia cac co s& san xuat trong nudc. O
t6 sau cai tao ddm bdo chuyén déng an toan trén moi loai
duong giao théng.

Binh chita LPG c6 két cdu hinh tru nam ngang, kich
thudc ®330 x 950mm, dung tich 65 lit. Trén binh ¢ van
co khi d6ng ma LPG bang tay, van dién ti dong ma LPG,
déng hé bao muic LPG va van nap LPG (Hinh 1).

Binh chida LPG dugc lap dat trén tdm thép dém day
2mm théng qua hai dai kep & hai phia dau binh (Hinh 2). Dai
kep dugc 1ap 1én tdm thép bang céc buldong M10. Tam thép
dém duoc lap lén khung xuang doc san xe bang 4 buléng
M10. Binh chtta LPG dugc lap doc theo chiéu dai than xe.
Van nap LPG dugc hudng ra bén ngoai giup thao tac bom

Hinh 1. Két cdu binh chia LPG
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Hinh 3. Két cdu va vi tri ldp dat binh LPG trén xe khdch Transinco
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Hinh 4. Két cdu cda bo hda hai LPG
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Hinh 5. Két cdu ca van dién tir

nap thuc hién dé dang, thuan tién cho viéc déng mé van
cd khi trén binh chira LPG va c6 thé quan sat dong ho
bao muic LPG khi ding bén ngoai xe.

2.3. Phuong dn cdp nhiét va bé tri bé chuyén déi héa
hoi LPG, van dién tirlén xe

Nhién liéu LPG tirdang 16ng dugc chuyén sang dang
hai bang bd héa hoi (Hinh 4). Bo héa hai LPG dugc ché
tao bang nhém, bén trong c6 mot khoang réng chiia
LPG va dudng nudc di xung quanh khoang nay.

LPG tU binh chia qua dudng éng déan vao trong
khoang clia bd héa hoi théng qua van moét chiéu, van
¢6 thé diéu chinh luu lugng LPG di qua trudc khi vao
khoang hoa hai.

B6 hda hai dugc cdp nhiét bang nudc lam mat
dong co. Trén bd héa hoi c6 gan cdm bién nhiét. Khi
nhiét dd nudc = 50°C, cdm bién sé tac dung dé dong
c6ng tac nhiét théng mach dién ap cap cho ECU dé
diéu khién hé thong cap LPG.

Dé dam béo LPG léng khong vao bd hoéa hai khi
nhiét dé nudc lam mat con thap, van dién tir dugc gan
truéc bo héda hoi (Hinh 5). Van dién tur chi lam viéc khi
du hai diéu kién: ddng co dang & trang thai lam viéc va
nhiét d6 nudc lam mat qua bd hda haoi > 50°C.

DPé dam béo an toan cho ddng ca, LPG trudc khi
vao dudng nap dong co dugc di qua bd loc LPG (Hinh
6). B6 loc LPG loc cac bui, can bi lan vao LPG trong qua
trinh san xuat hoac qua trinh nap LPG.

Sau khi khao sat, tinh toan vi tri 1ap dat, toan bo
thiét bi bd hoa hoi, van dién ti, bé loc LPG trong
khoang déng co dugc dat trén mot tdm bang sat, sau
dd gan vao sat xi clia xe. Ban vé 1ap dat bo hoa hoi, van
dién tur va loc LPG dugc thé hién trén Hinh 7.

2.4. Thiét ké Idp ddt ECU va céng tdc dong mé LPG
dong xe khdch Transinco

BO ECU clia hé théng cung cap LPG (Hinh 9) ¢6 gan
doéng ho hién thi ap suat tang ap dudng nap; déng thdi
€6 cac phim chiic nang dé cai dat hé théng LPG trong qua
trinh lap dat va van hanh hé théng.

Céng tac dong ma LPG (Hinh 9) c6 tac dung cung
cap dién ap cho toan hé thong cap LPG. Trén céng
tdc con c6 cadc muc LPG dé bao lugng LPG trong binh
chua. Vi thé, vi tri 1ap dat ECU va cong tac dong mé
LPG phai dugc dat tai khoang lai, cho phép lai xe cé
thé dong ma hé théng cap LPG va kiém tra hién trang
lam viéc cda hé théng LPG.
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Hinh 7. Thiét ké ldp ddt b hda hai, van dién tir, loc LPG

Hinh 8. (dc b phan cdp LPG cho xe khdch Transinco
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Hinh 9. Két cdu bj diéu khién LPG (ECU) va cong tdc bt tdt LPG
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Bu long M8
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Sau khi tién hanh [3p dat hé thong cung cép khi LPG
|én xe nhu tién trinh néu trén, xe khach Transinco cé thiét
ké t6ng thé sau cdi tao sif dung dugc ludng nhién liéu
LPG/Diesel (Hinh 11).

2.5. Quy trinh kiém tra hé théng cdp LPG va vdn hanh xe

2.5.1. Kiém tra hé théng cung cdp LPG sau khi Idp dat

Sau khi lap dat xong toan bo hé théng cung cap LPG,
can hiéu chinh ty 1& nhién liéu LPG/diesel (g6c phun sém
déng co) cho phu hgp va tién hanh kiém tra nhu sau:

- Cac méi lap ghép dam bao da bén trong qua trinh
st dung xe 12 thang;

- Lam sach cac mat kim loai trong qua trinh [3p thém
cac chi tiét dé tranh mai mon céc chi tiét khéac trong déng cg;

- Mé& van cd khi tai binh LPG, kiém tra hién tugng rd
ri LPG cUla binh chua;

- Batcong tac hé théng cap LPG, kiém tra rd ri LPG &
cac diém ndi va trén toan dudng 6ng;
- Dinh ky 12 thang hodc 100.000km (tuy theo diéu

kién nao dat dugc trudc) tién hanh kiém tra an toan lai tai
cac diém ndi, dudng 6ng dan LPG.

2.5.2. Quy trinh vdn hanh xe sau chuyén déi sang st dung
LPG/diesel

Tién hanh nd may xe tai ché kiém tra nhiét d6 kich hoat
cdng tac nhiét ctia bd hoa hai LPG cho céc xe chuyén déi;

Sau khi nap ludng nhién liéu LPG/diesel 1an dau, kiém
tra lai tinh trang xe bang cach né may, thay d&i ché do ga
trong 15 phut;

Tién hanh chay ra khoang 30 - 50km (sau khi lap dat
hé théng cap LPG) dé kiém tra kha niang hoat dong én
dinh cta hé théng cap LPG;

Kiém tra &p suat tang ap dudng nap LPG va nhiét do
dau béi tron sau moi quang dudng chay 500km.
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Hinh 11. Thiét ké tong thé sau khi Idp ddt hé théng cung cdp LPG cho xe khdch Transinco
3. K&t qua thi nghiém hién truéng gitia xe khach

Transinco st dung don nhién liéu diesel va luéng 40
nhién liéu LPG/diesel §3
’ . . . £ 30
Két qua thi nghiém dugc thé hién bang do thi so £
sanh truc tiép gitia xe khach Transinco s dung dan nhién 2 ® -Z?Sllldung
[ lese
liéu va ludng nhién liéu LPG/diesel cho thay tac dong ctia 2% o5t dung
nhién liéu d6i véi khi thai cac xe thir nghiém. 515 LPG/diesel
)
N > = 7 2 N ; 10
TU cac d6 thi biéu dién phat thai (Hinh 12 - 15) cho z
thay, ca hai xe 6 t6 thi nghiém sau khi chay thi nghiém £ °]
hién trudng 30.000km lam cho khe hé gilfa piston va o okm  6.000km 12.000km 18.000km 24.000km 30.000km
xilanh tang dan dén qua trinh chay kém hon, tiéu thu
nhiéu nhién liéu hon nén tang d6 khéi va phat thai nhiéu Hinh 12. Phdt thdi HC ciia hai xe sau quéng duong thi nghiém 30.000km
CO, HC, CO,... Bac biét, xe st dung don nhién liéu diesel
tang phat thai nhiéu CO,, HC hon so véi xe st dung ludng
nhién liéu LPG/diesel. 7
&£ 80
¢ 2 2 on Py s ~ ae E.
3.1. Két qua thir nghiém qua phdn tich dau béi tron sau 270+
qudng dudng 30.000km (dinh ky 6.000km Idy ddu béi tron) 2 60+ n
= 504 ;
Dau boi tron PLC Komat CF dugc st dung trong 5 w0l ;| Xesddung
qua trinh chay thr nghiém hién trudng. Cac két qua tha 3 o il L . II).(:Gsfddun?
= T iesel
nghiém qua phan tich cac chitiéu héa ly clia cdc mau dau g8 ol
boi tron dugc téng hop trong Bang 1. N
Tu céc két qua trén cho thay muc doé thay ddi cac chi 0 : : : : : v
Okm 6.000km  12.000km 18.000km 24.000km 30.000km
tiéu trong qua trinh chay thir nghiém nhu sau:
- D6 nhét dong hoc & 100°C cla cac mau dau Hinh 13. Pht thdi 6 khdi cla hai xe sau qudng dudng thit nghiém 30.000km

(Badng 1) trén ca hai xe sau 30.000km chay thir nghiém thay
dé6i khéng nhiéu. Do d6, cé thé coi hai loai nhién liéu dong
cd hoat déng én dinh trong qua trinh chay thi nghiém.

st dung LPG/diesel va diesel khoang bién déi kha giéng
nhau. Tuy nhién, dén cudi chu ky chay thi nghiém nhiét
do chdp chay clia xe st dung LPG/diesel duy tri cao hon
- Nhiét d6 chdp chay cta dau (Bang 1) trén ca hai xe xe st dung don nhién liéu diesel khoang 7 - 8°C.
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- Tri s6 kiém téng cla dau béi tron (TBN) trén ca hai
xe th&r nghiém co6 xu huéng giam dan va hét chu ky thay
dau déu con cao. Diéu nay cho thay du trir kiém cta dau
con tot. Xe chay LPG/diesel c6 TBN cao hon xe chay diesel
c6 thé ly giai ludng nhién liéu khi chdy mang tinh acid
thdp hon nhién liéu don diesel.

- Tu két qua phan tich, ham lugng kim loai trong
dau béi tron cta 2 xe thi nghiém sau moi chu ky thay dau
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Hinh 15. Phdt thai (O cta hai xe sau qudng duong thir nghiém 30.000km

6.000km tucng doi thap, cho thay hai nhom nhién liéu thar
nghiém khong anh hudng dén cac chi tiét chiu ma sat.
Qua d6, hién tugng mai mon ciing nhu dn mon cac chi tiét
trong dong ca la thap, anh hudng khéng dang ké dén tudi
tho cac chi tiét trong dong co.

- Luong nhién liéu lot xuéng dau boi tron: Ham
luong nhién liéu lot xuéng dau béi tron (Bang 1) cua
cac mau dau boi tron rat thap & ca 2 xe tht nghiém, c6
thé khang dinh ca 2 loai nhién liéu LPG/diesel va diesel
khoang strdung cho 2 xe khéng anh hudng dén secmang,
xilanh, piston va cac chi tiét khac ctia déng co trong sudt
qua trinh thi nghiém. Dac biét, muc dé lot nhién liéu
xuéng dau boi tron clia xe chay LPG/diesel qua phan tich
cho thay thap hon so véi xe chay diesel.

3.2. Két qua thir nghiém qua cdc chi tiét ma sdt chinh

K&t qua thit nghiém qua cac chi tiét ma sat chinh
cla hai xe khach Transinco théng qua phan tich hat kim
loai mai mon trong dau béi tron bang phuong phap
Ferrograph. Viéc danh gia cac Ferrogram thu dugc tu
cdc mau dau cla céac xe thit nghiém dugc thé hién trén
Bang 2.

Theo Bang 2, cac hat dang khuc, dang cau, hat mai
mon nghiém trong, dang mai mon cat... khéng xuéat hién.
Tuy nhién, sau 24.000km cé xuat hién cac hat dang oxide
kim loai den, oxide kim loai dé & xe don nhién liéu diesel
tuy & muc nhé. Trén cd s& do cé thé danh gia ca hai loai
nhién liéu LPG/diesel va diesel khéng gay anh hudng xau
dén dau boi tron va tinh trang béi tron cla xe.

Qua cac két qua phan tich moét sé chi tiéu chinh cla
doéng co nhu chi tiéu phat thai, phan tich dau béi tron va
céc chi tiét ma sat chinh ca ddng co c6 thé khang dinh
viéc chuyén déi khong thay déi tinh nang ky thuat cda
xe khach.

Bding 1. Két qud phdn tich cdc chi tiéu cia 2 xe chay thir nghiém sau 6.000km, 12.000km, 18.000km, 24.000km va 30.000km

Chitieu Ponhét Tris6kiem Nhiétdd  Ham lugng nhién Tdng ham lugng kim loai,
Quing dudng déng hoc & téng, chép chay liéulot x'ué'ng dau, % khdi lugng
thir nghiém (km) 100°C, cSt  mgKOH/g c¢dchg, °C % khéi luong Fe Cu Pb
Sau 6.000km 17K -4229 14,54 9,85 205 0,31 0,01 0,0011 0,0012
17K - 8579 14,95 9,97 210 0,22 0,011 0,001 0,0011
Sau 12.000km 17K - 4229 14,52 9,82 203 0,35 0,011 0,0013 0,0012
17K - 8579 14,82 9,96 209 0,23 0,010 0,001 0,001
Sau 18.000km 17K -4229 14,55 9,79 202 0,39 0,012 0,0013 0,0012
17K -8579 14,97 9,95 210 0,24 0,011 0,001 0,001
Sau 24.000km 17K - 4229 14,50 9,76 202 0,44 0,013 0,0013 0,0013
17K - 8579 14,89 9,94 207 0,25 0,012 0,0011 0,0011
Sau 30.000km 17K - 4229 14,41 9,70 198 0,52 0,013 0,0015 0,0013
17K -8579 14,78 9,92 207 0,26 0,012 0,001 0,0012

Ghi chi: Xe bién kiém sodt 17K - 4229: St dung don nhién liéu; Xe bién kiém sodt 17K - 8579: St dung luging nhién liéu
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Bding 2. Ddnh gid Ferrogram theo mét sd hat mai ddc trung ctia 2 xe chay thir nghiém

Quing dudng Panh gia muc d6 hat cia mau dau lay tai 2 xe Transinco

thinghiém  Sau 6.000km Sau 12.000km Sau 18.000km Sau 24.000km Sau 30.000km

17K- 17K- 17K- 17K- 17K- 17K- 17K- 17K- 17K- 17K-

Loai hat 4229 8579 4229 8579 4229 8579 4229 8579 4229 8579
Hat co sat thudng ft ft B ft B B Nhiéu B Nhiéu  Nhiéu
Hat khuc do moi Khong Khéng Khong Khong  Khong  Khong  Khong — Khéng — Khong  Khéng
Hat cau Khong Khéng  Khong Khéong  Khong  Khong  Khong — Khéng — Khong  Khéng
Hat det Khong = Khéng = Khéng = Khéng = Khéng — Khéng ft Khong ft Khong
Mon nghiém trong Khéng  Khong  Khéng = Khong  Khéng  Khong  Khong  Khong  Khong — Khong
Hat mai mon cét Khéng  Khong  Khéng = Khong  Khéng  Khong  Khong  Khong  Khong  Khong

Hat an mon It It It It It It It It It It

Hat oxide kim loai do Khong Khéng  Khong  Khong  Khong — Khong  Khéng — Khéng ft Khong
Hat oxide kim loai den Khong = Khéng Khéng = Khéong = Khéng — Khéng it Khéng it Khoéng
4. Két luan Tai liéu tham khao
Bai bao trinh bay cac nguyén tac tu thiét k&, l1ap dat 1. Pham HGu Tuyén, Lé Anh Tudn, Nguyén Thé Truc,

va van hanh xe st dung luéng nhién liéu LPG/diesel trong
diéu kién & Viét Nam mét cach an toan, hiéu qua. Trén co
sG d6, Vién Dau khi Viét Nam da thiét ké, 13p dat va chay
th nghiém thanh céng cac 6 t6 st dung ludng nhién liéu
LPG/diesel trén thuc té€ dudng trudng & quang dudng dai
(30.000km) va dam bao cac tinh ndang ky thuat clia dong co.
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Study, design, installation and operating procedures for
buses using LPG/diesel fuel

Dao Van Tuan, Tran Mai Khoi, Vu An, Nguyen Thi Thu Hien
Hoang Mai Chi, Ta Quang Minh, Luong Van Thuong, Nguyan Van Nhan
Vietnam Petroleum Institute

Summary

The use of the dual fuel LPG/diesel has been quite popular all over the world as one kind of alternative fuel and
contributes to reduction of environmental pollution. However in Vietnam, LPG/diesel trials have only been carried

out on diesel vehicles for research purposes.

In this paper, the principles of the design, installation and operating procedures of dual fuel vehicles will be presented.
Moreover, the authors make recommendations for using LPG on diesel engines and propose that some policies and mech-
anisms to be developed for the sustainable development and effective use of LPG/diesel for transportation in Vietnam.

Key words: Design, dual fuel LPG/diesel.
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