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TOM TAT

Xu huéng thay d6i nhién liéu truyén thong dung cho ddng co dot trong hién duogc cac nude trén thé
gio1 quan tam vi hiéu qua giam 6 nhiém moi truong va tang ngudn du trit nang luong. Trong do, dau
thuc vat dugce nhic dén 1a nguon nhién liéu co6 san tai dia phuong. Nguon nhién liéu c6 thé thay thé
nhién liéu diesel cho khu vyc phia Nam — Viét Nam 14 biodiesel-dau dira. Bai bao dé cap dén su phan
tich va so sanh tinh chét ciia nhién liéu biodiesel dau dira so v&i nhién lidu diesel dudi mot g6c do st
dung cho dong co dbt trong qua phan tinh toéan nhiét dong luc hoc.

T khoa: biodiesel, diu dira, dong co dbt trong

ABSTRACT

Changing the normal fuel using for internal combustion engine has been studied over the world
because it can reduce the living environment pollution and protect the fuel resource. Among the fuel
using for diesel engine, vegetable oil is considered as the local fuel which can be used to replace the
diesel fuel in the south of Vietnam is biodiesel — coco oil. The paper shows the analyzing and
comparing the element of biodiesel — coco oil fuel to the diesel fuel used for internal combustion

engine base on the result of calculation temperature dynamic.
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1. GIOI THIEU

Hién nay, trén thé gidi c6 rat nhiéu nudc nghién
ctru vé van dé sir dung dau thuc vat cho dong co
dbt trong. Dau thuce vat ciing duoc khuyén khich
ding 1am nhién ligu thay thé cho diesel & nhiéu
noi, dac biét 1a & cac vung ndng thon, do viéc st
dung dau thuc vat lam nhién liéu cho dong co
db6t trong khién con nguoi chu dong vé ngudn
nhién li€u. Mat khac, dung dau thyc vat s& lam
giam dang ké luong 6 nhiém trong khi thai dong
co ddt trong. Tuy nhién, su khac biét vé tinh
chét cua dau thuc vat so voi nhién liéu diesel
lam cho dau thuc vat khong thé st dung duoc
truc tiép cho dong co diesel dugc. Vi vay can
phai xir Iy dau thyc vat cho gan gidng vai nhién

liéu dau diesel dé st dung cho dong co diesel.
Ddi voi nude ta, khu vue Nam bo ¢o nguén dau
thyc vat doi dao, dugc didu ché tir cay dira d6 1a
dau dira. Hon nita, cong nghé ester hoa dau dira
dé dwoc nhién lidu gan giéng nhu diesel khong
qué phtrc tap. Vi vay, nhién liéu duoc xét dén dé
tinh todn 1a biodiesel dugc diéu ché tir dau dura.
Trong bai bao nay, dong co duoc dé cap dé
nghién ctru 1a loai dong co dugc san suét trong
nudc, dong thoi ciing la san pham c6 nguon
cung cép On dinh, dugc st dung nhiéu trén cac
ghe, thuyén ¢& nhé. Pong co dugc nghién ctru
dung tinh toan nhiét va so sanh hiéu qua st dung
cac loai nhién liéu la dong co diesel 01 xy lanh
VIKYNO, cong suat khoang (7+10)HP / (2500
+3600) vong/phut.



2. BIODIESEL DAU DUA.
2.1 Gi6i thiéu biodiesel dau dira:

Dé sir dung dau dira 1am nhién liéu, can ap dung
nhitng phuong phap xir Iy dau dira dé tinh chét
ciia nd gan giébng voi nhién liéu diesel. Mot
trong cac phuong phap dugc thuc hién nhiéu
hién nay la ester hoa dau dira, tao thanh
biodiesel dau dira. Cong thirc hoa hoc biodiesel
diu dira: R-COO-CH; (cacbon:72%, hydro:
12%, oxy:16%), tén goi: Metyl ester Coco-oil
(MeCo). R- 1a cac gbc hydrocacbon co6 ngudn
gbc tir acid béo. Biodiesel dau dira dugc tong
hop tir cac acid béo no c6 sd cacbon trong cong
thirc phan tr tir C6 dén C12 va cac acid béo
chwa no c6 sd cacbon trong cong thirc phan tir
C16, C18 v6i thanh phan phan trim theo khdi
lugng nhu sau:

Bang 1: Thanh phan gdc acid trong biodiesel

Tén goi Cong thirc Chié;p % theo
i phén tir khoi lugng
Acid Caproic Cs:0 0,8
Acid Caprylic Cag.o 5+9
Acid Capric Cioo 6-+10
Acid Lauric C12:() 44 + 52
Acid Myristic Ciao 13+10
Acid Palmitic Ciso 8+11
Acid Stearic Cigo 1+3,7
Acid Arachidic Cao:0 0,1
Acid Palmioleic Cie:1 0+1,3
Acid Oleic Cis 5+8
Acid Linoleic Cigo 2

2.2 So sanh tinh chit giira biodiesel véi diesel

Bang 2: Mot sd tinh chét cua diesel va biodiesel

Chi tiéu Diesel | Biodiesel

Chi s6 Cetan 48,47 66,14

Khoi luong riéng 0,839 0,873

D6 nh6t (mm?/s) 3,651 3,208
Diém néng chay (°C) -9 -6
Diém duc (°C) -6 -5

% Oxy theo khdi lwong | 10,00 10,70

Nhiét tri cao (kcal/kg) 10 925 9 090

2.2.1. Chi s6 cetan

Chi sO cetan cua biodiesel (66,14) cao hon rat
nhicu so voi dau diesel (48,47). Chi s6 cetan cua
biodiesel cao do thanh phan ester c6 mach

cacbon no chiém ty 1& rat cao (chi s cetan cua
methylester ¢6 mach cacbon C12:0 : 61,4 ;
C14:0 : 66,2 ; C16:0 : 74,5). Tuy nhién, ddi vai
biodiesel, do ddc diém co6 kha ning ty phan hity
khi nhi¢t 46 cao cia nhitng ester mach dai thanh
cac mach cacbon ngin hon, lam ting kha ning
chay kiét ctia nhién liéu cho dong co diesel, giup
hoan thién kha nang chay cta nhién li¢u. Nhu
vay, cho du Biodiesel c6 chi s6 cetan cao nhung
s€ khong anh huong nhiéu vé& mit van hanh cua
dong co diesel.

2.2.2 P) nhét

Do nhét cua biodiesel (3,208 mm?/s) gan twong
duong véi diesel (3,651mm?s). Nhu viy, voi
gia tri d6 nhot gan vai diesel, biodiesel da khic
phuc duoc nhugce diém quan trong trong viée st
dung nguyén liéu tir dau dira 1am nhién liéu.

2.2.3 Ham luwgng luu huynh

Luu huynh 1a thanh phan khéng mong mudn
nhung thuong xuyén cdé mat trong nhién li¢u.
Trong qua trinh chay, luu huynh s€ bi oxy hoa
thanh SO,, SO5. Céc oxyt luu huynh nay két hop
v6i hoi nude s€ tao thanh axit c¢d tinh an mon
16n. Do véy, véi ham luong luu huynh rat thap
ctia biodiesel (0,01%) so véi dau diesel (0,43%)
13 wu diém rét 16n trong viéc s dung Biodiesel
dé han ché chét thai doc hai vao moi truong.

2.3.4 Nhiét d¢ dong dic

Nhié¢t d6 dong dac cua Biodiesel la -6°C. Mic
du nhiét do dong dac da duoc cai thién so véi
dau dira thé nhung gia tri van con tuong dbi cao
so v6i dau diesel. Diéu nay gy nén su han ché
str dung Biodiesel lam nhién ligu tai cac vung co
nhiét d6 modi trudng thap.

2.3.5 Nhiét d9 chép chay (coc kin)

Nhiét d6 chép chay cbc kin cia biodiesel
(110°C) kha cao so véi diesel (65°C). v6i nhiét
d6 chép chay cao biodiesel an toan vé mit ton
trir va van chuyén so voi nhién liéu diesel.

2.3.6 Ty trong va nhiét tri
Ty trong cua biodiesel (0,873 g/cm®) cao hon so

v6i diesel (0,839 g/cm®) khoang 4%. Nguoc lai,
nhiét tri cia biodiesel (9090 Kcal/Kg), thap hon



khoang 10% dbi voi diesel (10925 Kcal/Kg).
V6i sy chénh 1éch vé nhiét tri, viéc sir dung truc
tiép biodiesel lam cho cong suét dong co giam
hon so véi st dung dau diesel va suat tiéu hao
nhién liéu & cung cong sut dong co s& 16n hon.
Tém lai: Qua két qua nghién ciru va so sanh,
biodiesel co tinh chat rat gan nhu dau diesel. Vi
vy c6 thé dung Biodiesel lam nhién liéu thay
thé diesel sir dung cho dong co dbt trong .

3. QUA TRINH TINH TOAN
3.1 Giai thuit

Mot giai thudt moi dya vao cac cong thirc tinh
toan ly thuyét vé nhiét dong lyc hoc cua dong co
dot trong. Giai thuidt nay sé dugc thuc hién
thong qua mot chuong trinh chay trong moi
truong MATLAB (tac gia chon chuong trinh
MATLAB d tinh vi day 1a mot chuong trinh
dugc st dung réng rai, cong cu tinh toan trong
chwong trinh phong pht do vay gitp ta c6 thé
thuc thi cong viéc tinh toan dé dang va quan
trong la viéc hién thi cac két qua dudi dang dd
hoa, rt thuan loi cho viéc so sanh cac két qua
tinh toan). Két qua dat dugc trong phan nay la
cac gia tri tinh toan vé nhiét do, ap suét, do thi
cac dudng cong nén va din no. Két qua tinh
dugc luu diroi dang 'file.txt' va d thi 'file.pps'.
Bing phuong phap 1ap trinh trén phan mém tinh
toan s6 (MATLAB), tac gia trinh bay qua trinh
tinh qua 02 ddng co diesel dac trung, khac nhau
vé cac thong sd dic trung cua dong co do la:
dong co VIKYNO DON va dong co VIKYNO
RV70N va tinh toan cho ca 02 loai nhién liéu
(dé c6 chi tidu so sanh) theo so do giai thuat

S0 DO GIAI THUAT

NHAP THONG SO
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LUU DU LIEU
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| TINH NHIET | | TINH THONG SO DAC TRUNG || XAC DINH BO THI CONG |
- QUA TRINH NAP XAC BINH CAC VE B0 THI
NIEM RAC RIET rANR

- QUA TRINH NEN
- QUA TRINH CHAY
- QUA TRINH DAN NG

v v v v

3.2 Thong s6 co ban ciia qua trinh tinh:

Béng 3: Thong s qua trinh tinh

TT Thong ) (don vi) VIKYNO
DYN | RV70N
Théng s6 déng co
1 | Séky 4 4
2 | Céng suit cuc dai (Hp) 9,5 7
3 | S6 vong quay 16n nhat (v/ph) 2200 2400
4 | Cong suat thiét ké (Hp/v/ph) 0,0043 | 0,0029
5 | Suét tiéu hao nhién liéu (g/Hp.g) 200 203
6 | Tisdnén 16,5 24
7 | Puong kinh xylanh (mm) 90 80
8 | Hanh trinh piston (mm) 105 75
Thong 0 tinh todn
1 | TisdS/D 1,1667 0,93
2 | Thong s6 két céu 0,25 0,25
3 | Ap sut khong khi nap p, (MN/m?) 0,1 0,1
4 | Nhiét d6 khong khi nap mai (°K) 302 302
5 | Tisb ap suit p, 0,9 0,9
6 | Tisb ap suit p, 1,05 1,05
7 | Nhiét d6 khi sot T, (°K) 700 650
8 | Do tang nhiét d6 D(°K) 22 25
9 | Heé sé nap thém 1, 1,04 1,02
10 | Hé sb quét budng chay I, 1 1
11 | He sb hiéu dinh ti nhiét 1, 1,12 1,12
12 | Haé sb loi dung nhiét tai diém Z 0,75 0,75
13 | Hé s6 lgi dung nhiét tai diém b 0,85 0,9
14 | Hé sb du lugng khong khi Diesel 1,45 1,45
15 | Hé s6 du lugng khong khi Biodiesel 1,35 1,35
16 | Heé s6 dién ddy dd thi cong jg 0,95 0,95
17 | Ti sé tang ap 1,45 1,45

| LUU KET QUA: (file.txt) | | LUU KET QUA: (file.ops)

4. KET QUA TINH TOAN

4.1 Két qua sd liéu

DPong co VIKYNO_D9N VIKYNO_RV70N
Diesel BioDie Diesel  BioDie
Tinh toan nhiét
------------- THONG SO BAN DAU -----mmmeeeev
Vp 7,7 7,7 6 6
ToK 302 302 302 302
Po 0,1 0,1 0,1 0,1



Tk

Pk

Pa

Pr

Tr

DT
lamdal
lamda2
lamdat
xZ

xb

beta o
beta
beta z

nuy _m
nuy i
nuy e
gi

ge

302 302 302

0,1 0,1 0,1

0,09 0,09 0,09

0,105 0,105 0,105

700 700 650

22 22 25

1,04 1,04 1,02

1 1 1

1,12 1,12 1,12

0,75 0,75 0,75

0,85 0,85 0,9

1,45 1,35 1,45

16,5 16,5 24
----------- QUA TRINH NAP----------

0,03392  0,03392  0,02526

337,8 337,8 336

0,8616  0,8616  0,8398
---------- QUA TRINH NEN -----enmo

1,368 1,368 1,368

4,166 4,166 6,956

947,8 947,8 1082
---------- QUA TRINH CHAY --------

0,4958  0,5149  0,4958

0,719  0,6951 0,719

0,7506  0,7432  0,7506

1,044 1,069 1,044

1,043 1,067 1,043

1,038 1,059 1,036

2134 2003 2241

9,735 9,327 14,93
----------------- QUA TRINH DAN NO -----

1,611 1,544 1,48

10,24 10,69 16,22

1,256 1,263 1,261

1133 1036 1048

0,5242  0,4681  0,4447

662,9 629,7 647,4
CAC THONG SO PAC TRUNG ---

0,8692  0,8029  0,9285

0,8257  0,7627  0,8821

0,6776  0,6146  0,7605

0,1481  0,1481  0,1216

0,8206  0,8058  0,8621

0,4068  0,4084  0,4458

0,3338  0,3291  0,3844

0,2081 0,233 0,1899

0,2536 02891  0,2202

302
0,1
0,09
0,105
650
25
1,02

1,12
0,75
0,9
1,35
24

0,02526
336
0,8398

5422

Thé tich v, [em”]

Hinh 1: Db thi so sanh ap suét khi sir dung
dong co VIKYNO DIN

B8 TH TENG HOP VIKYNO_RVTON

Diesel

Biodiesel

ApsulitP [MN/m?)

() 50 100 150 200 250 300 250 400
Thé tich v, [em®]

Hinh 2: D6 thi so sanh ap suét khi st dung
dong co VIKYNO RV70N

Ap suiit chl thi trung kinh P

Ne 8298 7527 5734
Tinh toén ap suit
------------- THONG SO THE TiCH [cm®] ----------
Vh 668 668 377
Va 711,1 711,1 3934
Ve 43,1 43,1 16,39
Vz 69,45 66,54 24,25
Vb 711,1 711,1 3934
Vr 43,1 43,1 16,39
------------ SO SANH AP SUAT [MN/m?] ---------
Pa 0,09 0,09 0,09
4,166 4,166 6,956 ,
Pz 9,735 9,327 14,93
Pb 0,5242 0,4681 0,4447 0,4214
0,105 0,105 0,105 ,
4.2 Két qua do thi
o S— B THI TENG HGP GO VIKYNO_D30
8l
Ui Diosel
E ® Biodiesel
&= 5
:, 2 :Z:\ RN A sulit chi ] rung binh P, |
i K —— ————
% 100 200 200 400 500 600 700

800

450



5. KET LUAN

Ap suét chi thi trong chu trinh lam viéc cta
dong co ddi v6i nhién liéu diesel va biodiesel
khéac nhau. Dé so sanh, ta so sanh ap suét chi thi
trung binh va cong chi thi cua chu trinh di voi
tung loai dong co. Viéc so sanh dugc thé hién
trong bang sau.

Bang 5: Két qua ap suit va cong chi thi trung

binh
bong co D9N VR70N
VIKYNO diesel | biodiesel | diesel | biodiesel
Apsuatchi |2,3723 | 2,0361 | 2,119 | 1,9285

thi trung binh | (100%) [(Giam con| (100%) |(Giam con

VIKYNO DON va giam con 87,44% d6i voi
dong co VIKYNO RV70N.

SO SANH CONG CHI THI TRUNG BiNH

100% 100%

82.23% 87.44%

I:l Diesel
- Biodiesel

(MN/m?) 85,83%) 91%)
Cong chithi |2553,6| 2099,9 |1182,1 | 1033,6
trung binh | (100%) |(Giam con| (100%) |(Giam con
(KJ) 82,23%) 87.44%)

Vé ap suit trung binh ciia chu trinh: cing
hang dong co VIKYNO nhung véi dac trung
khac nhau (nhén hiéu khac nhau) thi 4p suét chi
thi trung binh s€ khac nhau khi stt dung nhién
liéu biodiesel va diesel trén cung dong co. Doi
v6i dong co VIKYNO DON 4p suét trung binh
giam con 85,83%, nhung d6i v6i dong co
VIKYNO _RV70N ap suat trung binh giam con
91%.

SO SANH AP SUAT CHi THI TRUNG BiNH

100% 100%
91%
85.83%

|:| Diesel

VIKYNO_D9N VIKYNO_RV70N

Hinh 3: Biéu d6 so sanh ap suét trung binh
Cong chi thi trung binh: Twong ty nhu ddi véi

ap suat chi thi trung binh, cong chi thi trung binh
cling giam con 82,23% do6i véi dong co

. Biodiesel

VIKYNO_DY9N VIKYNO_RV70N

Hinh 4: Biéu d6 so sanh cong trung binh chi thi

Theo tinh toan nhiét dong luc hoc, khi st dung
nhién li¢u biodiesel, cong chi thi ctia chu trinh
va ap sudt chi thi (trung binh) ciia dong co giam
xubng so véi khi sir dung nhién liéu diesel. Tuy
theo két cau cua loai dong co ma cac gia tri
thong sb tinh toan co sai léch trung binh khac
nhau.
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