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Toém tat - Bai bao trinh bay két qua thwe nghiém tinh néng céng
tac cda dong co dual fuel biogas diesel dwgc cai tao tlr déng co
diesel Vikyno EV2600-NB. Két qua cho thay &p suét cwc dai trong
xi lanh ciing nhw céng chi thj chu trinh gidm khi gidm thanh phan
CH, trong biogas hoac/va khi tang tbc d6 dong co. O ché do tc
d6 dinh mre, cdng chu trinh ctiia dong co dual fuel biogas - diesel
giam 15% khi giam ham Ilwong CH, trong biogas t&r 80% xubng
60%. Cong chi thi chu trinh clia ddong co dual fuel dat gia tri cwc
dai khi hé sb twong duong cla hén hop dat 1,1. Cong suat cuc dai
clia dong co' dual fuel biogas - diesel khi chay béng blogas chira
chvra 80% CH, va 60% CH, thap hon cong suét dinh mdrc clia dong
co diesel theo thr tw 10% va 25%.

T khéa - biogas; dong co biogas; ddng co dual fuel; ap suét chi
thi; vikyno.

Ky hiéu

- Dy: Puong kinh 6ng cung cap biogas (mm);

- Qetmax: Luong phun diesel cuc dai (g/chu trinh);

- n: Téc d6 dong co (vong/phut);

- piz Ap suét chi thi (bar);

- Pe: Cong suét ¢6 ich ctia dong co (kW);

- So: Tiét dién luu thong ciia duong dng cdp biogas khi
buém ga mo hoan toan (mm?);

- S: Tiét dién luu thong ciia duong éng cép biogas khi c¢6
tiét luru (mmd);

- Wi: Cong chi thi chu trinh (J/chu trinh);

- ¢: Hé sb twong dwong ctia hdn hop biogas - khdng khi;

- @: gbc quay truc khuyu (°).

1. Gio6i thiéu

Thé gioi dang phai d6i mat véi 2 vin dé quan trong vé
can kit nang luong truyén thong va suy thoai méi truong.
Nghién ctru thay thé nhién liéu hoa thach bang cac ‘ngudn
nang luong tai tao 1a giai phap hiru hiéu dé giai quyét cing
lac nhimg Van dé nay. Biogas 1a mot ngudn ning luong
thay thé day tiém ning vi mot mit, nd c6 déng vai trd nhu
mot nhién liéu thay thé sir dung cho dong co dét trong va
mit khéc, viéc sir dung né khong lam gia ting chét khi gy
hiéu tng nha kinh trong mdi trudng.

Chuyén doi biogas thanh dién ning ngay tai ngudn la
giai phap hitu hiéu nhit trong str dung ning luong biogas
[1]. Khi sir dung biogas 1am nhién li¢u, do c6 tinh chéng
kich nd cao nén ta c6 thé chon ty sd nen cta dong co cao
hon so véi dong co xang nén hi¢u suét nhiét cua dong co
biogas dugc cai thién [2]. Tuy nhién sy hién dién cta CO;
trong biogas lam giam 4p sudt xi lanhlam giam cong sudt
dong co [3].

Cac loai dong co danh lira cudng bire hay dong co chay
do nén truyén thong déu c6 thé chuyén sang chay bang
biogas. So voi dong co biogas danh lira cudng birc,dong co
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dual fuel biogas - diesel c6 rat nhidu loi thé trong thuc té.
Két qua thuc nghiém cho thiy hiéu suat dong co dual fuel
biogas - diesel tot hon va murc d¢ phat sinh 6 nhiém trong
khi thai thip hon dong co biogas danh lira cudng buc [4].
Cong nghé chuyén doi dong co diesel sang dong co dual
fuel biogas - diesel don gian hon viéc chuyén d6i dong co
danh lua cudng birc thanh dong co biogas. Trong qua trinh
van hanh, néu ngudn cung cip biogas bi gian doan, dong
co c6 thé chuyén sang chay bang diesel ma khong can su
can thiép k¥ thuat dac biét nao. biéu nay rat ¢ loi & nhiing
noi san xuét biogas quy mé nhé trong khu vuec néng thon,
noi lubn can c6 may phat dién dy phong.

DPong co nhién dual fuel hiit hon hop biogas-khdng khi
duoc chuén bi trude vao xi lanh trong ky nap. Panh Itra dugc
thyue hién nho tia diesel phun mdi. Ta c6 thé thay ddi luong
phun dé didu chinh cong suit dong co theo yéu cau tai bén
ngoai khi dong co 1am viéc voi biogas nghéo [5] nhung diéu
nay lam giam tinh kinh té cua dong co biogas [6].

Dong co diesel 1am viée véi hé sé du luong khong khi
cao nén khi chuyén thanh dong co chay bang biogas, chung
ta c6 thé tan dung luong khong khi du dé cung cip thém
biogas nham nang cao cong suat dong co. Tippayawong va
cong su [7] cho rang cong sudt cua dong co dual fuel biogas
- diesel co thé dat gia tri twong dwong cong suit dong co
diesel nguyén thuy trong khi Mitzlaff va cong su [8] chi ra
rang cong suat dong co dual fuel biogas - diesel c6 thé cao
hon cong suat dong co diesel. Diéu nay ciing dugc khang
dinh trong két qua tinh todn mé phong qua trinh chay cia
d6ng co dual fuel biogas - diesel [9]. Tinh todn mo phong
ciing cho thiy ring cong chi thi chu trinh cua dong co dual
fuel dat cuc dai ing v6i hé sb trong dwong cua hdn hop
xap xi 1. Trong nghién ctru nay, ching toi giGi thiéu két
qua nghién ctru thyc nghiém tinh nang dong co dual fuel
biogas - diesel duoc chuyén d6i tir mot dong co diesel
Vikyno EV2600-NB dé danh gia lai cac két qua nghién ctru
mo phong.
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2. B6 tri hé thong thi nghiém

Nghién ctru thyc nghiém tinh nang dong co dual fuel
bipgas - diesel dugc thuc hién tai phong thi nghiém dong co
th trong A‘VLV cua truong Pai hoc Bach khoa, Pai hoc Ba
Nang. So do bo tri thi nghiém duoc gidi thiéu trén Hinh 1.

Bing thir cong sudt dong co APA 204 duge diéu khién
va thu nhan dit liéu nho hgf: thong Puma. Suat tiéu hao nhién
liéu long dugc dorb(}i thiét bi AVL Fuel Balance 7338 theo
nguyén 1y can khoi lugng. Diéu khién tay ga dong co dugc

<[

thuc hién nho hé thng AVL THA 100-Throttle Actuator.
Céc vi tri tay ga dugc xac dinh theo d0 mo budém ga va
duoc cai dit ban du khi 1ip dat dong co 1én bing thir. Luu
lwong khong khi dugc do bang luu lwong ké ABB van hanh
theo nguyén 1y soi nong. Luu luong biogas duge do bang
lwu luong ké dién tir kiéu chénh 4p qua mang. Luu luong
Kké nay dugc thiét ké, ché tao phu hop vai dai Ivu lugng
biogas can do. Trudc khi do, luu lwong ké duge chuan bang
lru lugng ké ABB dé xac dinh dwoc duong cong chuan luu
luong theo dién ap dau ra cua luu luong ké.

Hinh 1.S0'd6 b6 tri hé thong thi nghiém
1. May tinh ,d‘ié:u khié:n trung tam,; 2. Thiét bi diéu khién buém ga; 3. B¢ do luu luong khi nap; 4. Dong co dual fuel thi nghiém;
5. Hop ket not va khuech dai; 6. B do heu heong khi biogas; 7. Khdp noi dong co voi bang thir APA; 8. Thiét bj do tiéu hao nhién
liéu diesel; 9. Bang thw cong suat APA; 10. Thiét bi giai nhiét nude lam mat dong co; 11. Binh chira khi biogas; 12. May tinh ghi dit
liéu cua bo do 6; 13. Thiét bi do 6 nhiém khi thdi dong co; 14. Thiét bi do toc dé dong co; 15. Hé thong lam mat dau boi tron.

Thiét bi Indiset 620 gan két voi cac cam bién do cac
thong s trong budng chiy dong co: ap suét budng chay,
goc phun sém, do nhic kim phun, xac dinh vi tri TDC.
Encoder 364C duoc st dung dé chuyén doi toc do goc cua
truc khuyu dong co sang tin hiéu $0. Nguén dir liéu thuc
nghiém duoc phan tich danh gia va két xuit bang phan
mém chuyén dung Concerto.

Ap suit trong budng chay dugc ghi nhan nhd cam bién
ap suat GU12P dugc ldp tryc tiép trong budng chay dong
co. Tin hiéu ctia cam bién dugc khuéch dai nhd bo khuéceh
dai tin hiéu dién ap 3067A01 Piezo Amplifier.

Thi nghiém dugc tién hanh trudc tién bang viéc do
lwong phun diesel cuc dai va luong diesel phun mdi. Khi
chay bang biogas, luong diesel phun mdi dugc didu chinh
bang 10% lugng phun cuc dai nh vit han ché bom cao ap.
Nhién liéu biogas duoc loc H,S va CO; biang NaOH trude
khi nén vao binh ap lyc & ap suit 100 bar. Trudc khi lam
thi nghiém, biogas dugc nap vao ti chira khi va dugc pha
trén voi CO, dé dam bao thanh phan biogas theo yéu cau.
Thanh phin biogas dugc xac dinh bang may phén tich
biogas chuyén dung GFM435.

B phan dong vai tro quan trong trong thi nghiém nay
12 bd tao hdn hop biogas - khong khi dwoc tinh toan, thiét
ké dua trén két qua mé phong ANSYS FLUENT [9]. Hinh
2 gidi thi€u so dd bo tao hdn hop kiéu hong venturi st dung
trong nghién ctru. Thanh phan hén hop dwoc diéu chinh
bang cach thay d6i d6 mé budm ga dat trén dudng cung
cap biogas.

Buong kinh va do tiét luu trén duong dng cung cap
biogas anh hudng rat 1on den hé s6 twong duong ciia hdn
hop. Pdi véi nguén cung cép biogas ¢6 thanh phan CHa
khong thay ddi chung ta co thé sir dung éng cung cép

biogas c6 duong kinh ¢b dinh. Tuy nhién khi sir dung nhleu
ngudn cung cap biogas khac nhau, bo tao hén hop can co
tinh van nang cao dé dong co c6 thé lam viéc hiéu qua trong
moi trudng hop.

Hinh 2. B4 tao hén hop biogas - khéng khi
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Hinh 3. Quan hé giita do mo buom ga va tiét dién luu théng
trén duwong ong cung cap biogas
Trong cong trinh nay, dva trén két qua tinh toan mo
phong bod tao hdn hop, ching t6i tién hanh thi nghiém 2
truong hop bo ché hoa khi. Trudng hop thtr nhat: bo ché
hoa khi co dwong kinh 6ng cung cdp biogas khong doi
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Dy=18mm. Truong hop thir hai: bo dudong kinh dng cung
cap biogas Dp cua ché hoa khi c6 gia tri 17,07mm,
14,83mm va 13,59mm theo thur ty twong ung vadi biogas
chira 60% CHa, 70% CH, va 80% CHo..

Hinh 3 gi¢i thidu quan hé giita tiét dién Iuu thong S/Se
theo goc mé ctia budm ga. Véi thiét ké bo tao hdn hop nhu
Hinh 2, truc buém ga xoay tir 0° (buém ga d6ng hoan toan)
dén 70° do (buom ga mo hoan toan). Hinh 3 cho thay quan
hé gitra tiét dién luu thong va goc mé budm ga khong tuyén
tinh. Trong thi nghiém nay ta chia géc mé tir 0° dén 70°
thanh 100 d6 chia va lap trinh diéu khién khoang cach mé
budém ga tirng 10 do chia mét.

3. Két qué va binh luin
3.1. Diéu chinh thanh phéan hén hop biogas - khong khi

Hinh 4 gi6i thiéu bién thién hé sé twong dwong ¢ theo
d6 mo budm ga ing véi biogas co chira 60%, 70% va 80%
CHa va dong co chay 6 tc d6 2000 vong/phut. Pudng kinh
dng cung cap biogas Dp=18mm, khong thay doi. Két qua
nay cho thay rd ham lugng CH, trong biogas cang cao thi
hé s6 twong duong ¢ ciia hdn hop cang cao tmg voi mot do
md budém ga cho trude. Pé dat duoc hé sb twong duong
¢=1 khi biogas chua 60% CHs, buém ga phai mé 90 do
chia. Trong khi do, ing véi biogas chira 70% CHa, va 80%
CHa, diéu kién nay dat dugc theo tht ty ung véi d0 mo
budém ga 65 do chia va 55 d6 chia.
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Hinh 4. Anh hwong cuia thanh phdn CHa trong biogas dén moi quan
hé giita hé s6 twong dwong va do mo budm ga khi dong co chay
o toc do 2000 vong/phut (a) va 1800 vong/phut (b). Db=18mm,
Biogas chita 80% CH4 (4), 70% CH4 (@) va 60% CH4 (#)
Luu luong biogas di qua éng cung cp ti 16 véi tiét dién
ong. No6i cach khac hé so twong duong ¢ ti 1€ vai tict dién
luru thong ctia Ong cung cap biogas. Do tict dién lru thong

khong tuyén tinh véi d6 mo buém ga (Hinh 3) nén bién
thién hé sé tuong duong ¢ theo d6 mé budm ga trén Hinh
4 ciing khong tuyén tinh.

Hinh 5 biéu dién bién thién ctia hé sé twong dwong ¢ theo
d6 mo budm ga img voi biogas co chura 60, 70 va 80% CHa
v6i dudng kinh éng cung cép biogas theo thir ty tuong (mg
la 17,07mm, 14,83mm val3,59mm. Pong co chay & tde do
¢b dinh n=2000 vong/phit. Ching ta thiy v6i dudng kinh
dng cung cap biogas da lwa chon ddi véi cac biogas co chira
thanh phan CH, khac nhau thi mdi quan hé gitra hé sb tuong
duong va d6 mé budm ga khong khac biét nhau nhiéu.
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Hinh 5. Anh hwong cia thanh phdn CHa trong biogas dén moi
quan hé giita hé s6 tuong duwong va Ao mo buom ga khi dwong
kinh ong cung cap biogas theo déi, n=2000 vong/phut, Biogas
chita 80% CHa, Dy=17,07mm (4); 70% CHa, Dv=14,83mm (@)
va 60% CHa, Dy=13,59mm( #)

Trong qua trinh van hanh d6ng co dual fuel biogas-
diesel, viéc didu chinh cong suit dugc thuc hién thong qua
diéu chinh Iuu lwong biogas cung cip cho dong co théng
qua d6 diéu chinh h¢ s6 tvong duwong ¢. Cac nghién ctru Iy
thuyét cho théy cong suét cyc dai cua dong co dat duogc khi
hé sb twong duong ctia hon hop dat gia tri chdy hoan toan
ly thuyét nghia 13 ¢ =1. Trong truong hop dong co dual fuel
can xac dinh hé so twong duong thyc té de dam bao cong
suét dong co cuc dai tng véi mot ché d6 toc do cho trude.
Tir d6 chung ta méi ¢6 co s& dé xay dung duong dic tinh
ngoai cua dong co.

3.2. Phdn tich tinh niang dong co dual fuel biogas-diesel

Trong nghién cru nay, goéc phun sém cta dong co duoc
gitr ¢b dinh & gia tri ¢s=22,25° truéc DCT. Hinh 6 gidi thidu
dd thi ap suat chi thi khi dong co chay bang diesel & toc do
2000 vong/phut voi luong phun cuc dai va véi 50% luong
phun cyc dai so voi khi chay bang biogas chira 60% CHj va
phun mdi 10% luong diesel cuc dai. Két qua nay cho thiy
trong didu kién nay, dudong cong ap suat khi chay bang
biogas nam giira 2 duong cong ap sudt khi chay bang diesel.

Hinh 7 gigi thiéu céng chu trinh ctia ddng co twong tng
v6i didu kién thi nghiém & Hinh 6. Cong chu trinh khi chay
bang diesel v6i luong phun cuc dai 1a 1180,55]/cyc; cong
chu trinh khi chay bang diesel véi 50% lwong phun cuc dai
14 607,39J/cyc, tirc chi bang 51,45% so véi truong hop dau.
Cong chu trinh cua dong co khi chay bing biogas chira
60% CH, 1a 851,65]/cyc, bang 72% cong chu trinh khi
chay béng diesel véi lugng phun cyc dai.
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Trong thyc té khi dong co chay béng diesel hoan toan,
hén hop tong quat rit nghéo. Khi chuyén sang chay bang
biogas, ta co thé lgi dung luong khong khi du dé cung cap
thém biogas nho d6 cong suat ctia dong co dual fuel khdng
giam nhiéu so v6i cong suit ciia dong co diesel.
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Hinh 6. Ap sudt trong cylinder ciia déng co & toc do n=2000
vong/phut khi chay bang biogas chira 60% CHa, ¢=1
s0 Vi khi chay bang diesel vdi liwong phun getmax Va 50% Qetmax
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Hinh 7. Bé thi céng ciia déng co 6 téc dg n=2000 vong/phiit
khi chay béng biogas chita 60% CHa, ¢=1 so véi

khi chay bang diesel v&i lwong phun gemax va 50% Qetmax
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Hinh 8. Anh huéng ciia do mé buwém ga dén dp sudt

trong xi lanh dong co (Biogas chira 60%CHa; Dp=13,59mm;
n=1800 vong/phut)

Hinh 8 giéi thiéu bién thién 4p suat chi thi trong xy lanh
dong co khi chay & toc do 1800 vong/phiit véi biogas chira
60% CHaj tng vdi cac d6 md budm ga 20 do chia, 40, 60,
80 va 100 d chia. Theo két qua do luu lwong khong khi va
biogas cho ¢ Hinh 4b thi cac 40 mé budm ga nay tuong
ung vai hé b tuong duong ¢ theo thur tu 0,3; 0,58; 0,8; 1,0;
1,05. Chung ta nhan thiy 2 do thi 4p suit ung v6i =1 va
$=1,05 gan nhu tring nhau va co gi tri ap suét cyc dai cao
nhét. Khi hé s twong dwong cang thap thi dinh cuc dai ciia
ap suét ciing giam va dich chuyén vé PCT.

Hinh 9 so sanh db thi ap suit trong xi lanh dong co dual
fuel khi chay & téc d 2200 vong/phut véi biogas chira 60%
CHa, 70% CH, va 80% CHg. Chung ta thiy ctng diéu kién
van hanh, ap suit cuc dai trong xi lanh ting theo ham lugng
CH, trong biogas. Dinh dudng cong 4p suét cang dich xa
DCT khi ham Iwgng CHy4 trong biogas gidm. Diéu nay co
thé giai thich do toc do chay ciia hon hop giam khi ham
lugng CO; trong biogas tang.
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Hinh 9. Anh huong ciia ham lwong CHa trong biogas dén
bien thién ap suat trong xi lanh (n=2200 vong/phut; ¢=1)
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Hinh 10. Anh hudéng ciia téc do dong co dén

do6 thi dp sudt trong xi lanh (Biogas chita 60% CHa; ¢=1)
Anh huéng cua téc d6 dong co dén dd thi 4p suét tmg
v6i nhién liéu biogas chira 60% CHa dugc gidi thigu trén
Hinh 10. Két qua cho thay khi toc d6 dong co ting, ap suat
cuc dai ciia chu trinh giam dan dén cong chi thi chu trinh
giam. Diéu nay c6 thé dugc giai thich do hdn hop biogas-
khong khi co tbe do chay thap so vdi cac loai nhién liéu
truyén thong nén khi téc do dong co ting, thoi gian danh
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cho qué trinh chay giam, dan dén hién tugng chay khong
hoan toan, lam gidm cong chi thi dong co.

Két qua Hinh 9 va Hinh 10 cho thiy dé cai thién tinh
nang dong co dual fuel, ta can ting goc phun sém khi ham
lwong CHy trong biogas giam hay khi téc d6 dong co ting.

Hinh 11 giéi thiéu bién thién cong chu trinh theo hé sb
turong dwong ciia hdn hop. Pong co chay & toc do 2000
vong/phut. Pudng kinh dng cung cip biogas dwoc giit ¢b
dinh Dy=18mm. Theo Hinh 4a thi v4i dudng kinh nay thi
khi buém ga mé hoan toan, hdn hop cé hé sb twong dwong
¢ xap xi 1 Gmg vdi biogas chira 60% CH,. Ung véi biogas
chtta 70% CH,4 va 80% CHy thi hdn hop tré nén giau khi
budm ga mo 16n. Két qua nay cho thiy cong chi thi chu
trinh dat gi4 tri cuc dai khi hon hop hoi giau, ¢ xap xi 1,1.
Cong chi thi chu trinh giam khi h¢ s twong dwong 16n hon
hay nho hon gia tri nay. Vé mat 1y thuyét, khi ¢=1 thi hon
hop chay tdi wru nhat va do d6 ciing 13 vi tri ma céng chu
trinh dat gia tri cuc dai. D4i voi biogas do nhién liéu c6
chira CO; do d6 téc d6 chay bi lam cham lai. Pong thoi do
ham luong khi tro trong hon hop ting nén xay ra hién twong
chay khong hoan toan cuc bg. Chinh vi cac ly do d6 nén
can luong nhién liéu cung cap vao budng chay 16n hon
lwong nhién lidu 1y thuyét dé tinh ning cua dong co dat
gié tri cao nhat.

1200
=
=
S 1000
g FAZN
2 N
= 800 / \.
o A
600
A"
400 1 /
200 U
02 04 06 08 1 12 14 16

Hinh 11. Quan hé giita cng chi thi chu trinh va hé sé twong
duwong ¢ khi dong co chay & téc do n=2000 vong/phiit véi
biogas chira 60% CHa (#), 70% CHa (4)
va 80% CH4 ( ®); Db=18mm)

Nhu védy duong dac tinh ngoai cua dong co dual fuel
biogas - diesel 1a duong dac tinh dugc xay dung ung véi
¢=1,1.

Hinh 12 biéu dién bién thién cong chi thi chu trinh theo
tbc do dong co chay véi biogas chira 80% CHs va 60%
CH,. Hé sb tuong duong ciia hdn hop duge giit ¢ dinh
d=1,1. Khi tdc d6 dong co tang thoi gian danh cho qué trinh
chay giam nén luong nhién liéu tiéu thu trong qua trinh
chdy cling giam dan dén cong chu trinh cua dong co bi
giam. Két qua nay cho thdy cong chi thi chu trinh giam
khoang 100J khi toc d6 dong co tang tir 1200 vong/phut 1én
2200 vong/phut.

Hinh 13 gidi thi¢u duong déc tinh ngoai ciia dong co khi
chay bang biogas chira 60% CHj va 80% CHg so véi duong
dic tinh ngoai ciia dong co khi chay bang diesel nguyén
thiy. O ché d6 toc do dinh mirc n=2200 vong/phut, cong suat

ctia dong co dual fuel chay v6i biogas chira 80% CH4 giam
10% so v6i khi chay bang diesel. Khi chay bang biogas chira
60% CHa, mirc d6 giam nay tang dén 25%. Tuy vay mirc do
giam cong suat ciia dong co diesel khi chuyén sang chay
bang biogas nh6 hon nhiéu so voi mirc giam cong, suat khi
chuyén dong co xing sang chay bang biogas (co thé 1én dén

40%). Day la mét trong nhiing uu diém ndi bat khi chuyén
dong co diesel sang chay bang biogas.
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Hinh 12. Bién thién cong chu trinh theo toc dg khi dong co
chay bang biogas chira 60% CHa (4) va 80% CHys, (@), ¢=1,1
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Hinh 13. So sanh dwong déc tinh ngodi ciia dong co khi chay
bang diesel nguyén thiiy (®) va khi chay bang biogas chira 60%
CHas (4) va 80% CHa (®) voi ¢=1,1

4. Két luan
Két qua nghién ctru trén day cho phép chung ta rit ra
duoc nhitng két luan sau:

- Cung diéu kién lam viéc, ap suét trong xi lanh, cong
chi thi chu trinh va cong suat c6 ich cua dong co ting
theo ham lwong CH, trong biogas. O ché do toc do
dinh murc, cong chu trinh ciia dong co EV2600-NB
giam khoang 15% khi giam ham Iuwong CH. trong
biogas tir 80% xudng 60%.

- COng chi thi chu trinh cta dong co dual fuel biogas -
diesel dat gia tri cuc dai ung v6i hé sb twong dwong
khoang 1,1.

- Cong sut cuc dai cua dong co dual fuel biogas - diesel
EV2600-NB khi chay & toc d0 dinh mac 2200
vong/phiit thdp hon cong suét khi chay bang diesel 10%
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ung voi biogas chira 80% CH,4 va 25% ting vdi biogas
chtra 60% CHa.

Puong kinh éng cung cip biogas ddi véi dong co dual
fuel biogas - diesel EV2600-NB t6i vu thay doi theo
thanh phan CHj. Hé s6 twong dwong ciia hdn hop thay
d6i manh theo d6 m& buém ga nhung it thay doi theo
tdc do dong co.
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