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TOM TAT

Bai bao trinh bay két qua nghién ctru cong nghé chuyén d6i may kéo diesel K2600 sir dung
nhién li¢u dual fuel biogas-diesel. Thuc nghiém danh gia b diéu téc biogas, anh huong cia hé thong
nap va cac ché do van hanh dong co dual fuel dén hé sé twong duong ¢, anh hudng cua cong sut
dong co.
Tir khoa: diesel K2600, biogas.
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1. MO PAU

M&i ndm Viét Nam san xudt duoc khoang 6 ty m? khi biogas tir cac phé pham cua
céc hoat dong san xuit nong nghiép ¢ nong thon. Pay 1a ngudn nhién licu sinh hoc dbi dao
dé chung ta nghién ctru sir dung biogas thay cho nhién liéu truyén thong diesel trén céc loai
méy kéo dé giam gia thanh, mo rong kha ning sir dung nhién lidu Gmg dung vao thuc té trong
san xuét néng nghiép 1a rat can thiét.

Viéc str dung biogas cho dong co d6t trong tir thoi Chién tranh thé gidi 1an thtr hai
khi hang ngan xe chay bang khi nudce thai & chau Au. Trong nhitng nam 1942-1944, c4c xe tai
thu gom réc sir dung dong co diesel dugc van hanh sir dung khi cong ranh dugc loc va nén &
Zurich, Thuy si. Khoang nam 1955, tim quan trong cta biogas giam dang ké vi biogas khong
con loi nhuan nira do sy du thira dau. Gia ciia dau nhién lidu rat thap va hau nhu cac nha may
biogas dirng hoat dong. Trong nhitng nam 1980, sau cudc khing hoang vé ning lugng, biogas
tre thanh quan trong trd lai trong viée dong co ddt trong san xuét dién.

Viée str dung dong co biogas & Viét Nam mai chi 1a buée khai dau, sb luong cong
trinh ¢ lap dat dong co so vai s6 lwong cong trinh duoc xay dung 1a khong nhidu. Bui Vin
Ga va cé4c cong su tai Dai hoc Da Ning da bat ¢iu tham gia nghién cttu vé& dong co sir dung
biogas tir nam 2007. Nam 2008, Bui Vin Ga va cac cong su di tiép tuc cong bd nghién ciru
vé hé théng cung cép biogas cho dong co dual fuel biogas-diesel.

2. NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Cong nghé chuyén dbi may kéo diesel K2600 sir dung nhién liéu biogas
2.1.1. Céc théng sé ky thudt ciia may kéo K2600 (Bang 1)
May kéo K2600 (Hinh 1) thich tmg cho viéc sir dung & cac ving dong bang, mién nui,
d4t nong nghiép... ding dé van chuyén trén dudng ddc, cac dia hinh va thoi tiét khac nhau.
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Bing 1. Thong s6 k¥ thut ciia may kéo K2600

TT Tén thong s6 Pon vi Gia tri
1 Trong lugng kG 1188
2 Chiéudai mm 2970
3 Chiéurong mm 1240
4 Chiéu cao mm 1400
5 Van tde sb toi 8
6 Van tdc s6 1ui 2
7 Vantéc x6i dat 4
8 Chiéu rong hai banh trudc mm 950
9 Chiéu rong hai banh sau mm 1100

Hinh 1. May kéo K2600.
2.1.2. Nguyén Iy diéu khién dong co dual fuel biogas-diesel

Ld xo ‘>| Piéu tc Ie@_b( Pidu téc < Ld xo
diesel biogas

Chét han
ché ¢=1.1

Chét han ché

Bom Van diéu
10%% Oee am . I cao [

ap tiét biogas

Hinh 2. So d6 nguyén Iy diéu khién dong co dual fuel biogas-diesel.

Nguyén 1y diéu khién dong co dual fuel biogas-diesel di duogc gidi thiéu trong Hinh
2. Pong co dual fuel biogas-diesel co thé chuyén ddi nhién liéu diesel-biogas trong qué trinh
hoat dong, khong yéu ciu sy can thiép ki thuat nao (Hinh 2).
2.1.3. Thiét ké, ché tao hé thong gid dé biogas trén mdy kéo diesel K2600

Dé do 4 binh khi biogas nén trén tran may kéo, ta dung cac 6ng thép hinh vuéng, cat
chling thanh cac doan v6i chicu dai hop 1y, han ctng lai v6i nhau. Qua trinh lap cac gia d&
binh biogas dugc bat dau tir khung xe cua may kéo diesel K2600 (hinh 3a).
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Hinh 3. Hé thdng nhién liéu khi biogas dugc thiét ké, ché tao bd sung trén may kéo K2600.
2.1.4. Ldp ddt cdc binh biogas nén 1én may kéo diesel K2600
Lip dat cac bo phan ciia hé thong cung cip nhién liéu két ndi cac binh biogas lién
thong v6i nhau va duong dng dan biogas xudng cung cap cho dong co trén may kéo K2600
(Hinh 3b).

Vit digu chinh
Iwrgng diesel

Hinh 4. Lip hong venturi va vi tri vit diéu chinh luong diesel.
2.1.5. Ldp hong venturi cung cdp biogas vdo dwong nap dong co
Bo tiéu chuan don gian sau day khi sir dung biogas 1am nhién liéu cho dong co dot
trong nhu Bang 2.

Bing 2. Tiéu chuan nhién liu khi sir dung cho dong co dt trong

Tiéu chi Gi6i han quy dinh Don vi
Chi s Wobbe thap 21,69-32,04 MJ/nmé
Chi s6 methane MN 111-121 -
H>S <1000 ppmV

Lép hong venturi cung cép biogas vao dudng nap dong co, xac dinh vi tri 156 khoan
dé lap vit han ché lugng nhién liéu danh hira. Taro 16 va lap vit han ché nhién liéu t6i da vao
thAn may nhu Hinh 4.
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2.1.6. Ldp bé diéu khién heu lwong biogas cung cap cho déng co
Lép bo diéu khién luu luong biogas cung cip cho dong co (bd diéu khién cong suat
dong co) Hinh 5.

Hinh 5. B6 diéu khién luu lugng biogas
2.1.7. Lién két co cdu diéu chinh lyc cing 16 xo diéu toc diesel
Khi chay pﬁng biogas, co cAu diéu khién lugng phun‘ diesel cham vao chét l}an ché
lugng phun cyc ti€u d€ danh lf{a. Pong co hoatﬂ dong chinh bang biogas. \(iéc thay d6i cong
suat dong co dugc thyc hién bang cach thay doi luu lugng biogas cung cap vao duong nap
dong co.

Khi h?é't biogas, chi can kéo can diéu khién sirc cang 10 xo diéu tdc vé phia ting sirc
cang dé chuyén sang ché do dong co su dung nhién li¢u diesel nhu trudc khi cai tao.
2.2. Céc thiét bi phuc vu thye nghiém
’ Bang thfr,thﬁy lyc kiéu Froude DPX3, card ghi nhan dir liéu NI-6009, cAc loai cam
bién ghi nhan s6 liéu dong co hoat dong Hinh 6.

Cam bién
Iru lvgng
khong khi

Cim bién
Tuu legng
biogas

Cam bién Cam bin
kich nd

bwém ga

Hinh 6. Bé tri cdc cam bién va diéu khién

2.3. So' db b tri thi nghi¢m

Hé théng thi nghiém dong co duogc l'Zip trén xe tai nhe dé c6 thé di dong dén san xuét
biogas. Hinh 7 gi¢i thiéu biéu d6 hé thong thi nghiém gdm 5 ciu phan chinh: (1) phan chuin
bi nhién liéu biogas c6 thanh phan theo yéu cau; (2) phan bing th: bing thtr thity luc Froude
DPX3 va hé théng cung cp nudc; (3) phan dong co thir nghiém: EV2600-NB; (4) phin cam
bién: cac cam bién ldy tin hiéu bang thir va dong co dwoc két ndi voi may tinh thong qua
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card bién d6i A/D; (5) phan diéu khién: diéu khién dong co, bang thir va doc ghi s6 liu thi
nghiém.

@ r~ [ Tfim ki biogas
'
L.{ Loc H2S + CO2 |>~{ Phoi trn |
T
- ] o =+
Binh chira biogas Khone khi Van tiét lun

Loc khong khi gx i

i
)] BG tao Péng co dual fuel biogas-diesel Bang thir |.”
I |hénh EV2600-NB Froude
T T T

- O 3 £ 1
[C)) ‘rl_uulumlg—l :—Lu’u lu’o’ngj‘ ‘r Nhiét d¢ —1 :—KiCh-l Il—]'ﬁ',c—l F\-‘[éj
(khong khi | biogas | nudclammdt; | 26 § | 49| \meN,

(5)

i
S o AN A

UL luone biogas | _________________ 1

Hinh 7. Biéu d6 b6 tri thi nghiém.

Luu luong khéng khi va biogas duge do bang luu lugng ké soi nong ABB. Luong
tiéu hao nhién liéu diesel duoc xac dinh bang can chinh x4c. Trong thi nghiém nay chung ta
khong xac dinh duong dac tinh ngoai va duong dac tinh nha khoéi den cia dong co diesel.
Céc dudng dic tinh ndy do nha san xut dong co cung cip. Luong tiéu hao nhién liéu cua
dong co diesel & ché do dinh muc 1a 0,05g/ct.

Pong co Vikyno EV2600-NB ciia may kéo K2600 dugce chuyén doi thanh dong co
dual fuel biogas-diesel. Luong phun diesel t6i thiéu dé dénh lira va 1am mét voi phun duoc
diéu chinh nho mot vit han ché bét trén than may.

3. KET QUA VA THAO LUAN
3.1. Két qua thuc nghiém b diéu téc biogas

Thi nghiém duoc tién hanh khi dong co chay bang biogas chita 80% CHa, hé s6
tuong dwong ¢ =1,1, lugng diesel phun mdi khoang 10% lugng phun dinh mirc.

V& d thi bién thién cong suét dong co theo tbe do dong co ¢ do gian 1o xo diéu tdc
cho true. Hinh 8 trinh bay bién thién cong suit dong co theo tdc d6 dong co khi do gidn 10
xo diéu tdc 35,3mm thi bd diéu tdc tic dong & 1200 vong/phut. Ching ta thay trén duong
dac tinh ngoai, khi tbe do dong co tang thi cong sut dong co tang theo. Khi dat tbe d6 1300
vong/phut, bd diéu toc tac dong, khi tde do dong co tang 1én thi van cung cép biogas dong
nhé lam cho cong sut dong co giam. Pham vi dao dong cua tbe do dong co tu 1300
vong/phut dén 1350 vong/phit. So véi tinh toan 1y thuyét 16 xo diéu toc thi gia trj tbe d6 ma
b diéu tdc tac dong 16n hon tde do 1y thuyét 100 vong/phut.

o Hinh 9 trinh bay bjén thién cong sudt dong co theo téc d6 dong co khi do gian 10 xo
di€u toc 39,5mm thi bo diéu toc tac dong ¢ 1800 vong/phut. Tuy nhién két qua thuc nghiém
cho thay bd di€u toc tac dong ¢ toc do 1750 vong/phut, nho hon gia tri ly thuyét 50
vong/phut.

Hinh 10 trinh bay bién thién cong suat dong co theo toc do dong co khi do gidn 10 xo
didu toc 41,3mm thi bo diéu toc tac dong & 2000 vong/phit. Tuy nhién, két qua thuc nghiém
cho thiy bo diéu tc tac dong ¢ tbc do6 2100 vong/phut, 16n hon gia tri 1y thuyét 100
vong/phut.
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Hinh 8. Pudng dic tinh téc d6 khi do gidn 16 xo
dicu toc 35,3mm véi toc dd 1300 vong/phut
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Hinh 10. Buong dac tinh toc d6 khi do gian 16 xo
dicu toc 41,3mm véi toc d6 2100 vong/phut
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Hinh 9. Puong dic tinh téc d6 khi do gian 10 xo
dicu toc 39,5mm véi toc dd 1750 vong/phut
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Hinh 11. Anh huéng ciia thanh phan CH,
trong biogas dén mdi quan hé giira hé s6
twong duong va do mo budm ga
(n=2000 vong/phut, biogas chira 80% CHa,
70%CH4 va 60% CH.)

3.2. Anh huéng ciia hé théng nap va cic ché dd van hanh dong co dual fuel dén hé sb

twong duong ¢
3.2.1. Anh hwéng dén dg mé buém ga

Hinh 11 trinh bay bién thién hé sé tuong duong ¢ theo d6 mé budm ga tmg véi
biogas c6 chita 60%, 70%, 80% CH, va dong co chay & tdc d6 2000 vong/phiit.

Két qua nay cho thay rd hé s tuong duong ¢ ctia hdn hgp ting theo ham lugng CH,4
trong biogas. Dé dat dugc hé sé twong duong ¢ =1 khi biogas chita 60% CHa, budém ga phai
mé 75 dén 80%. Trong khi d6, ing véi biogas chira 70% CHa, va 80% CHa, diéu kién nay
dat duoc theo thu ty g voi do mo budm ga 65% va 55%.
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3.2.2. Anh huéng dén toc dé dong co

Hinh 12 trinh bay bién thién cua hé sé twong duong ¢ theo do md budm ga tmg véi
tbc do dong co n=1800 vong/phut, n=2000 vong/phit va n=2200 vong/phit. Két qua cho
thdy khi tbc do dong co giam thi hé sé tuong duong ¢ ting nhe. Khi d6 mé budm ga cang
16n thi anh hudng cua tée d6 dong co dén ¢ cang ting.

6 J Pe(kW)
18
v [T 11
' n=1800 v/ph_| A 16 80% CH, e
1.2 ), A N
14
i '!I —e
! /gf///njﬁzoo viph /’
%( N 12— 70% CH, /
0.8 T t | AT~
n=2000 v/ph 10 »g '
06 / /% 60% CH,
8 L ¢

e
o 26 40 60 . B0, 100 4 ‘/'A ¢
% do mcobu’dm ga 02 04 06 08 1 12 14 16
Hinh 12. Anh huéng cta téc d6 dong co dén quan Hinh 13. Bién thién cong suét c6 ich cua dong co
h¢ gitra hé s6 twong dwong va d6 mo budm ga dual fuel biogas-diesel theo ¢ khi chay bing biogas
khi biogas chira 70% CHa chira 60% CHa, 70% CHj va 80% CHy
(n=1800 vong/phut, 2000 vong/phut va 2200
vong/phut)

Trong qua trinh van hanh dong co dual fuel biogas-diesel, viéc diéu chinh cong suat
dugc thyc hién théng qua diéu chinh luu luong biogas cung cip cho dong co tirc didu chinh
hé sé tuong dwong ¢. Cac nghién ciru 1y thuyét cho thiy cong suit cuc dai cua dong co dat
dugc khi hé sé twong duong cta hdn hop dat gi tri chay hoan toan 1y thuyét nghia 1a ¢ =1.
3.2.3. Anh huéng dén cong sudt déng co

Trong trudng hop dong co dual fuel biogas-diesel, chung ta cAn xac dinh bién thién
cong sudt c6 ich cua dong co theo hé sé twong duong thuc té 1am co s¢ dé xay dung duong
dic tinh ngoai ctia dong co. Hinh 13 trinh bay bién thién cong suét c6 ich theo hé sb tuong
duong ¢ cua dong co dual fuel biogas diesel dugc cai tao tir dong co Vikyno EV2600-NB
khi chay bang biogas chira 60% CHa, 70% CHa va 80% CHa. Két qua thuc nghiém cho thiy
khi ham luong CHy trong biogas cang cao thi dinh ctia duong cong cang dich vé vi tri ¢ =1.
C6 thé 14y gia tri gan dung cia ¢ ma tai d6 cong sudt co ich cua dong co dat gia tri cuc dai la
1,15; 1,10 va 1,05 twong ing véi biogas chira 60% CHa, 70% CHas va 80% CHo..

Mot sb hinh anh thyc hién chay thir nghiém may kéo diesel K2600 sau khi chuyén
d6i sang st dung biogas Hinh 14.
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Hinh 14. Hinh anh thyc hién chay thir nghiém may kéo diesel K2600

4. KET LUAN

1. Két cau bd sung hé thdng nhién liéu khi biogas duogc thiét ké, ché tao da dap tmg
duoc muc tiéu dé ra: ddm bao On dinh ngang va 6n dinh doc tinh khi 1am viéc trén goc dbe
ngang t6i 20°, d& thao lap, dé ché tao, dam bao dii bén trong sir dung.

2. Dé dong co dual fuel biogas-diesel lip trén may kéo hoat dong 6n dinh & nhiéu
ché do tdc do khac nhau can phai bd sung bo diéu tdc biogas tich hop bén trong co cau diéu
chinh dong bd lwong hdn hop dét ciia dong co. V&i bo diéu tdc thiét ké, dong co dual fuel
biogas-diesel c6 mirc d6 dao dong toc do khoang 5% so véi gia tri toe do trung binh.

3. Cong suét dong co dual fuel giam 5%, 15% va 27% so vé6i dong co diesel nguyén
thuy khi l[am viéc lan luot voi biogas chura 80%, 70% va 60% CHa.
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ABSTRACT

This paper presents research results on technology of converting K2600 diesel tractor using
dual fuel biogas-diesel. Experimental evaluation of biogas governor, effect of charging system and
dual fuel engine operating modes to equivalent coefficient effect of engine power.

Key words: diesel K2600, biogas.
Received: 16 March 2019 Reviewed 27" March 2019 Accepted: 29™ March 2019

1378



