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THIET KE - CHE TAO BQ CHE HOA KHi LPG CHO PONG CO
PANH LUA CUONG BUC KEO MAY PHAT PIEN CO NHO

DESIGNING AND MANUFACTURING LPG CARBURETORS
FOR SPARK IGNITION ENGINES IN SMALL SIZE GENERATORS
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Tém tat - S dung LPG cho dong co dbt trong la mét van dé
dwoc sy quan tdm cla nhiéu nha khoa hoc ciing nhw cac hang
san xuét dong co, 6 1. Viéc (rng dung st dung LPG trén cac dong
co kéo may phat dién c& nhd ciing mang lai nhiéu y nghia quan
trong. Bai bao nay trinh bay két qua nghién ctru thiét ké bd ché hoa
khi cung c&p LPG, cung cép hén hop LPG - khéng khi cho déng
co danh Itra cwdng birc kéo may phat dién, gitp cho dong co lam
viéc hiéu qua, mang lai nhiéu loi ich kinh t& ky thuat, dac biét la
gidm lwong khi thai 6 nhiém. Tiéu hao nhiét lwong & mic tai nhd
va trung binh cdia may phat gidm ttr 5,3-8,9% so v&i khi dung xang
A92. K&t qua nghién ctru c6 thé ap dung cho cac mau may phat
dién c& nhd hién dang san xuét va st dung tai Viét Nam.

Twr khéa - LPG; may phat dién c& nhd; bd ché hoa khi; danh Ira;
6 nhiém khi thai.

1. Pit van dé

LPG duogc xem la mdt nhién li€u sach, do d6 viéc
nghién ctru Umg dung LPG cho dong co a6t trong trong
tuong lai rat quan trong, gilp giam thiéu 6 nhiém ciing
nhu giai quyét van dé thiéu hut nguon ning luong. Viée
sir dung LPG cho cic dong co kéo may phat dién 13 rat
can thiét va co y nghia 16n, dédc biét 1a cac may phat dién
gia dung, khi nhu cau ciia ngudi dan dang ting cao. Dé c6
thé sir dung LPG trén cac mau dong co danh lira cudng
btec, can phai ché tao bd ché hoa khi (BCHK) LPG.

2. Co sé thiét ké
2.1. Co sé Iy thuyét [1]
Bdng 1. Ddc tinh nhién liéu LPG, xang [4]

Pic tinh LPG Xiing A92
Thanh phin 50%C3Hs,50%CsHi0 | 14,5%H2,85,5%C
Khdi lwgng mol 49,06 kg/kmol 115 kg/kmol
p1s (15°C) 2,1075 kg/m? 750 kg/m®
v(20°C) - 0,6 + 0,85 cSt
T bay hoi - 420C 30 + 190°C

TO tir chay 400°C 240°C
Nhigt [Khéi 49,864 MJ/kg 47,300 MJ/kg
tri luong

thapQu| Thé tich 105,089 MJ/m3 35948 MJ/m?
Chi s6 octane 110 + 120 95

Dua vao dic tinh 1y hoa cua LPG va thong sb cia dong
co thi nghiém, co thé dua ra nhan x¢ét va tinh todn cac thong
s& co ban theo 1y thuyét dé xac dinh LPG c6 kha ning sir
dung lam nhién li€u trén dong co hay khong. Thong qua tinh
toan nhiét [1] trén dong co 168F kéo may phat dién nhan
hiéu Vikyno MF2X-L c6 cong suat cuc dai khi dung xang la
4,125kW, khi sir dung LPG ¢6 thé phat ra cong suat 3,76kW,
giam 8,9% Nemaxxing. Thong s6 dong co 168F: D=68mm,
S=45mm, n=3000v/p (const), €=8,5, 1 xi lanh, dong co 4 ki.

Abstract - The use of LPG for internal combustion engine is an
issue of great interest to scientists as well as motor and engine
manufacturers. The application of LPG for small size generators
has made important significance. This article shows that the use
of LPG carburetors provides LPG and air mixture for spark
ignition engines to draw generators help engines work effectively
and brings a lot of economic and technological benefits.
Especially, it helps to reduce polluted emissions. Heat
consumption in small and medium load of generators decreases
from 5.3 to 8.9% compared with using A92. The result can be
used for all model small size generators that are currently
manufactured and used in Vietham.
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Theo bang so sanh déc tinh 1i hoa giita LPG va xang
A92, ta c6 thé dua ra mot sé nhan xét sau: chi s6 Octan
ciia LPG cao hon xdng, nén kha nang chéng kich ) cao
hon, viéc nang cao ti sb nén dé nang cao hi¢u suat 1a can
thlet, d6 nhét cta LPG & 15°C rat nhé, do d6 ton that do
ndi ma sat trén dudng dng dan coi nhu bo qua.

2.2. Co 56 xdy dung dwong dic tinh BCHK

Dic tinh BCHK 1a ham thé hién méi quan hé giira hé
sé du luong khong khi o cua hoa khi véi mot trong cac
thong s0 dac trung cho luu lugng hoa khi dugc BCHK
chuan bi Va cap cho dong co (Gk, Apn, Ne...). Theo dinh
nghia hé s6 du luong o ta co:

— Gkk
Gnl L 0
Trong d6: G, Gui - luu lugng khéi lwong khong khi
va nhién liu qua BCHK (kg/s); Lo- luong khong khi li
thuyet dung dé dot 1 kg nhién li€u (kg/kgn) [1].

i Muén xéc dinh duge dic tinh cia BCHK don gian,
can phai xac dinh G Gn qua BCHK theo d chan khong
tai hong, sau d6 thay vao bi€u thuc (1) s€ dugc dac tinh
a=f(Apy) [1].

3. Thiét ké ché tao BCHK ding LPG
3.1. Yéu ciu thiét ké
- Pam bao khong gian ldp dat trén dong co.

(M

- Cung cip duoc hoa khi LPG - khong khi xap xi véi
duong dac tinh BCHK 1y tuong.

- Luong tiéu hao nhién liéu thip nhit nim trong ving
gidi han tai tir 1,2-1,8 kW, vi ddy la vung tai may phat
thudng lam vigc.

- Lap dat dé dang, gia thanh ré, d& diéu chinh va sira
chira khi ¢o su co.
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3.2. So @6 nguyén Iy BCHK LPG

Nguyén Iy 1am viéc cia BCHK LPG: O ché do
khong tai, d6 chan khong sau buém ga (8) rat 16, 16 xo
mang 9 dugc kéo dong giclo chinh 10. Khi do, lugng
LPG khong tai s& duoc cip thong qua giclo khong tai diéu
chinh boi vit 7. Luong khong khi cdp cho ché d6 khong
tai dugc cap thong qua dudng cAp s6 5. Khi ¢6 tai, buém
ga mo ra lam chan khong sau buém ga giam, 10 xo khong
tai & tra vé vi tri ban déu, luc nay giclo chinh dugoc mo
ra. Tuy theo d0 mé budém ga ma chan khong tai hong
venturi khac nhau, do do luc tdic dung 1én mang cao su
khéc nhau va lugng nhién liéu dugc hat vao khac nhau.

LPG KK

Hinh 1. So d6 nguyén Iy BCHK LPG
1- Van tiét lwu LPG; 2- Van lam kin; 3- Mang cao su; 4- Lo xo;
5- Duong cap khong khi khong tai; 6- Vit dieu chinh khong tai;
7- Vit diéu chinh LPG khong tai; 8- Buom ga; 9- Lo xo mang
chan khong khong tai; 10- Giclo chinh; 11-Duong nap; Al-
hanh trinh twong dwong cua diéu toc.

O ché d6 khong tai, luc 16 xo s& 16n nhéat. O ché do tai
thap 1am chan khong tai hong thap, luc tac dung 1én mang
cao su kha nho, nén lugng nhién li¢u vao hoa tron ciing
nho. O ché do tai 16n, can luong nhién liéu vao dong co
16n hon, lic nay BCHK s€ lam viéc nhu sau: Buém ga
mé 16n lam chan khéng tai hong 16n, luc tic dung lén
mang 16n nén d6 mé van l1am kin 16n hon, lugng LPG vao
trong budng hdn hop s& 16n hon, cung cép di hén hop cho
ddng co & ché d6 tai 16n. Van tiét luu s 1 gitp hiéu chinh
lwu lugng LPG ban déu.

3.3. Tinh todn cdc théng sé co bin ciia BCHK LPG
3.3.1. Tinh todn théng sé chinh ciia BCHK

Viéc xéc dinh cac thong $6 co ban 1am co s& dé ché
tao BCHK, cac thong $6 khac s& duoc xéac dinh thong qua
két qua thir nghiém.

Puong kinh budng hdn hop BCHK [1]:

dy=ay. Vi i—"— 2)
1000

Véi: a, - Hé s6 dao dong cua dong chay, dong co
1 xilanh, nén a,=24,2; Vy - thé tich cong tdc cua mot
xilanh (dm?); i - s6 xilanh ding chung mot budng hén
hop; n - s6 vong quay dong co (v/ph).

Ta chon dudng kinh buéng hon hop dp= 18,8 mm,
trong duong véi duong kinh budng hdn hop cia BCHK
sit dung nhién lidu xang. Chiéu dai budng hdn hop:
I,=18mm [1].

Puong kinh hong:
dn= (0,6 + 0,8)dp [mm] 3)

Tinh toan d¢ chan khong tai hong vai i, - hé $6 luu lugng
cta hong, p, dugc chon bépg 0,9 (loai mdt hong) [1], trong
lugng riéng ctia khong khi bang 11,19 N/m?, n=3000 v/p:

D 2 . 2
Apy =2 S[_) LR/ RV “)
2 dh 120 0

Tbc @6 khong khi thyc té qua hong:

24p (m/s). (5)

P

Vi = Hi
Luu lugng khong khi thyc té qua hong:
ni
G =V —— pi(kg/ s). (©)
& =17 hlzopk(g )

Tinh toan dudng kinh hong khuéch tan:

dy = / al (m). )
T Vk . Pk

Tinh toan luu lugng LPG:
1
Gure =10 iV, 2{)6k0 n—kg/s). )

Téc d6 dong nhién liéu LPG:

AB1 + g-Ah~,0LPG
PLPG

Ap suit LPG trén duong ong APy =3000 N/m?,
®ppG — hé s6 van toc ciia LPG qua 15, ®ppe= 0,85 [3].
Tinh toén tiét dién giclo chinh:

VirG-u = PrLrG \/2- (m/s) )

G
_ULPG (2 (10)
YLPGPLPG

Puong kinh giclo c¢ip LPG cho dong co:

drrg= 0,0024m= 2,4mm.

3.3.2. Tinh todn giclo khong khi va giclo LPG khong tai [5]

O ché d¢ khong tai, luong khong khi di vao dong co
thong qua giclo khi c6 duong kinh bang 4 mm, khi d6 hé
s6 nap ctia dong co 1,=0,25.

JLPG-1t =

Do chan khong sau budm ga:
2

2
gy =26 5| 2| L =0 iy 2y D)
2 do 2.60 fuh

Luu lugng khong khi vao dong co tinh theo cong thuec:
Pk

2,60
Téc d6 dong khi di qua giclo khi:

24
Vi = 1 /p’zh(m/s). (13)

Luu lugng LPG & ché do khong tai (img v6i hé s6 du
luong khong khi bang 0,85):

n(kg /s). (12)

Gi—jg =mviVy,.
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[kg/s] (14)

Pk
GLPG—kt =kt 1 Vp-— 1.

260 alo

Téc d6 dong LPG di qua giclo:

AP, + gAh.pf pG
PLPG

VLPG—kt =9PLPG Jl (15)

Tiét dién giclo khong tai:
GLpG

VLPGPLPG
Puong kinh giclo LPG khong tai:

d B } 4G pG—it
g—kt =
AV PG—kt-PLPG

3.3.3. Tinh toan chon do cung lo xo cua hé

JLPG-kt = (16)

(17)

a. Tinh toan chon 16 xo diéu khién van chinh

BCHK sir dung 16 xo diéu khién luu lugng nhién liéu
vao dong co thong qua bd diéu tde nguyén thuy, dé dam
bao diéu toc hoat dong tét theo tai, chung ta phai sir dung
hé 10 xo xo0 d6 cung twong dwong véi hé 16 xo diéu tc
nguyén thuy. Viéc tinh toan da bo qua luc tac dung cua
dong khi nap tac dung 1én budm ga. Hé 10 xo duoc bb tri
tinh toan twong duong nhu Hinh 2A.

Hinh 2. So d6 hé I xo diéu téc
A: So do hé Io xo diéu toc khi sit dung BCHK LPG
B: So do hé lo xo diéu toc khi sir dung BCHK xdng
) Luc sinh ra tai can quay chiéu giéi R 1a nhu nhau khi
toc d6 khong d6i, do do 1ap dugc bicu thuc sau:

KALL =K;Alj]4 +§K2A1212 (18)

Trong d6, & 1a hé sb khuéch dai do cung Ko.

AlL=Al'y+cAly, v6i Al'; 1a d6 gidn ban dau cia 16 xo0 2, ¢ 1a

hé b quan h¢ gitta do co gian 10 xo 1 véi 10 xo 2, AL=Al,.
Phuong trinh tinh todn tuong duong:

(1)l \ byl
KZ[A12+(1 2)46J246+K111—K11 (19)

hils hls

Vé6i cac thong s6 1,=70mm, LL,=35mm, 1;=10mm,
145=7mm, 15=32mm, l¢=17mm. D cing 16 x0 nguyén thuy
K =514N/m.

Véi  Kp=105Nm tinh  dugc Al =0,003 m,
Ki= 442[N.m]. Két qua chon 16 xo 1 va 2 thuc t¢ 1a
440 [N.m] va 109 [N.m].

b. Tinh to4n 16 xo van khéong tai

Lo xo dong van khong tai dugce tinh todn theo luc tac
dung ctia chan khong sau buém ga va tiét dién chiu luc

chan khéng can bang véi lyc 10 xo cta van khong tai,
hanh trinh 16 xo khi lyc chan khong tac dung 1a 2mm. Ta
c6 cong thure nhu sau:

ph—0~Skt =Ky Al (20)
Véi Sk =1,5cm? - tiét dién mang cao su van khong tai;
Aljxie =3mm - hanh trinh 10 xo khi chiu luc chan khong,
Kii - d9 cung 10 xo van khong tai.
Két qua tinh toan:

Kihi¢u | Kétqua | Ponvi | Kihi¢u | Két qua | Pon vj
do 18,8 mm Gi_pt 0,0008 kg/s
Ip 18 mm | Ap,_o | 23657 | N/m?
Vi 28,7 m/s Vi 58,5 m/s
G, 0,00467 kg/s | Grpg_p | 6-23.107 | kg/s
d, 13,6 mm ViPG—kt 127,3 m/s
Grrc 0,0003 kg/s | frpG_ir | 2,19.107 m’
ViPGoit 32,1 m/s dg_ks 0,53 mm
fipey | 445.100 [ m? Ki 40 | Nm
Api 5706,6 N/m? K2 109 N/m
dirc 2.4 mm Kkt 1200 N/m

3.4. Bin vé thiét ké va BCHK thuc té
Hinh 3 1a ban vé& thiét ké va hinh anh thuc t& cua
BCHK LPG.

Hinh 3. Ban vé 3D BCHK LPG va BCHK thuc té

4. Két qua thir nghiém

4.1. Muc dich thir nghiém

— Kiém tra d6 chan khong tai hong Gng véi cac vi tri tai
khac nhau.

— Kiém tra hoat dong cua ddng co & cac ché dd khong
tai, tai trung binh va toan tdi cua may phat, kha nang
gia tc khi tai thay ddi dot ngot.

4.2. Bé tri thi nghi¢m
Lap dit BCHK 1én dong co 168F kéo mdy phat dién

c6 cong suat phat lién tyc 1a 2.0kVA, cong suat phat cuc

dai 2.3kVA, b6 tri nhu Hinh 4.

) Dé xay dung duoc duong dac tinh tai va déc tinh cung
cap BCHK LPG va kiém soat 6 nhiém khi thai ddng co,
hé thong thi nghiém str dung céc trang bi sau:

a. Pong ho do dong dién: dé xac dinh dugc cong sut
dong co thong qua cong suat dién.

b. Cam bién chan khéng: sir dung do chan khong tai
hong venturi.
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¢. Cam bién dién tir do toc do dong co: tin hi¢u toc
d6 gtri vé cho phe}p kiém soat dugc muc dd dao dong cua
dong co & cac ché do ,khéc nhau, giup cho viéc hiéu chinh
cung cap LPG dugc tot hon, hoan thién BCHK.

Mach xt 1y tin hiéu tir cam bién kich tir giri vé Card
NI16009.

d. Thiét bi gay tai: st dung dén day dot.

e. Dung cu do luu lwgng LPG: do luu lugng LPG
cung cap cho dong co ¢ céac ché do khac nhau.

f. Thiét bi do khi thai OPUS 40: dé kiém tra va so sanh
thanh phan khi thai dong co khi sir dung xang va LPG.

_ g Thiét bi do tin s dong dign: st dung dong hd do
tan so dong dién, xem xét tan so thay do6i va danh gia chat
lugng dong dién sinh ra.

~h. Thu thap tin hi¢u bing phin mém LabVIEW:
dé hién thi va thu thaflp cég tin hiéu tr cdm bién, trong
nghién ctru st dung phan mém LabVIEW.

- 3

ong co 168F

Hinh 4. Hé thong nhién liéu LPG trén

1. BCHK LPG; 2. Van giam ap, 3. Binh ga

Hinh 6. So do xi: li tin hiéu va card LabVIEW NI6009
Sau khi ldp dit cac trang bi do va cam bién dé kiém

soat hé thong cung cap LPG cho dong co (BCHK LPG)
tién hanh thi nghi¢m.
4.3. Két qud thi nghiém
4.3.1. Pac tinh cua dong co 168F khi s dung LPG
(BCHK LPG) va xang

Cong suat dong co Ne=UICos¢.Nmp V61 Nmp=0,9: HiCu
suat may phat; U, I: Dién thé va cudng d6 dong di¢n cua

may phat.

Thong qua do chan khong tai hong tinh dugc lugng
khi nap thuc té. Bang 6 trinh bay két qua tinh toan h¢ so
du luong khong khi a.

Bing 3. Két qua do luu lwong, toc do, dién dp, d chin
khongcua hong khi dong co dung nhién liéu LPG(n=3000v/p)

1(A) | Qug[lp] | n[v/p] | U[V] | Ap [mmH0]
0 2.8 3109 228 0
2,15 3.8 3099 227 25,01
4,25 5,267 3022 221 53,45
6,5 6,17 2970 218 77,92
8,6 7,73 2781 204 120,2

Bing 4. Két qua thi nghiém khi sir dung nhién liéu LPG

1[A] 0 215 | 425 | 65 8,6

U [V] 228 | 227 | 221 | 218 | 204

ne [v/p] 3109 | 3099 | 3022 | 2970 | 2781
Punp [kW] 0 049 | 094 | 142 | 176
T 7=0,9

Ne [kW] 0 054 | 1,05 | 1,57 | 196
G [kg/h] 0,354 | 0,480 | 0480 | 0,607 | 0,948
gut [kg/kW.h] o | 0,88 | 0,598 | 0,498 | 0484

Bing 5.Két qua thi nghiém khi sir dung nhién liéu xing

1[A] 0 2,15 4,25 6,5 8,6
U[V] 225 224 220 215 210
ne [v/p] 3068 3054 | 3000 | 2931 2863
Pup [kW] 0 0,48 0,94 1,40 1,86
Mmp n=0,9
Ne [kW] 0 0,54 1,04 1,55 2,01
Gl [kg/h] 0,395 | 0,549 | 0,737 | 0,844 | 1,018
gnt [kg/kW.h] ) 1,025 | 0,635 | 0,543 | 0,508
Bing 6. Bing hé s6 duw lwong khong khi o
Ay [mm.H0] 25,01 53,45 | 77,92 | 1202
a 0,932 0,987 | 1,009 | 1,007

Tir Bang 6 c6 thé xdy dung dic tinh ciia bo ché hoa
khi LPG nhu trén Hinh 7.

Aph mmH20]
100

0 0
Hinh 7. Ddc tinh bo ché hoa khi LPG thiét ké

4.3.2. So sanh tiéu hao nhi¢t lwong cua dong co 168F khi
st dung LPG (BCHK LPG) va xang

N g

kJ/AKW.h

15000 t
0 0.3 1 1.5 2

—— Qnl_xanglklh] —+—Onl LPG[kl/h] —%— qe-LPG —8— qge-xdng|

20000
kKW

Hinh 8. D6 thi so sanh tiéu hao nhiét lwong
cua dong co khi sir dung LPG va xang
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Két qua do dac va tinh toan cho thdy: Hiéu sudt s
dung nang luong khi dung LPG cao hon (5.3 - 8,9%) so
voi khi dung xdng ¢ pham vi tdi nho va xap xi xang &
pham vi tai 16n (Hinh 8).

4.3.3. Két qud do 6 nhiém khi thai déng co

Luong khi thai gay 6 nhiém tinh theo % Vol. Két qua
do nong do cac chat 6 nhiem khi st dung xang A92 va
LPG cho 6 Bang 7 va Bang 8.

Bing 7. Thanh phan khi thai khi sir dung xdng

Tai (kW) 0 0,535 1,16 1,55 | 2,01
CO (%Vol) 5,84 9,82 7,95 | 5,56 | 4,29
CO2(%Vol) 3,80 7,30 8,63 8,47 | 9,43
HC(ppm.Vol) 417 352 325 251 235
Bing 8. Thanh phan khi thai khi sir dung LPG
Tai(kW) 0 0,54 1,05 1,57 1,96
CO (%Vol) 1,65 | 490 | 4,72 | 4,30 3,85
CO2(%Vol) 6,27 | 6,75 | 8,93 | 9,23 10,07
HC(ppm.Vol) 152 278 242 201 170
10
:3 -/._\
:‘; / =TT
0
0 0.5 1 1.5 KW
—i— CO-xing ——CO-LPG
Hinh 9. So sanh lwong khi thai CO cua dong co
khi sir dung xang va LPG

Véi dong co st dung BCHK LPG thi lugng CO thap
hon so v&i dong co sir dung xing (Hinh 9). Diéu nay cho
thdy hdn hgp LPG - khong khi dwoc hoa tron tot hon rat
nhiéu, qua trinh chay cia dong co khi sir dung BCHK
LPG duoc tinh toan cung cép hoa khi c6 hé s6 du lugong
lan can 1 nén lugng CO giam dang ké [2]. O ché do
khong tai, lugng CO trong khi thai dong co su dung LPG
giam di 77,2% so voi khi sit dung xdng. Tuong tng véi
muc tai tu 0,5; 1,1; 1,55; 2,0kW 1a 48,87%; 40,67%;
22,7%; 10,26%.

O ché do khong tai, lwong HC trong khi thai cua dong co
khi str dung BCHK LPG rét thép so v&i khi dong co sir dung
nhién li€u xang, chung to6 khi st dung BCHK LPG hoa khi
khong tai loang. O cac ché do tai con lai, lwong HC cua dong
co khi sir dung BCHK LPG van thip hon so véi ding xing
do LPG hoa tron va chay t6t hon so voi xing. Lugng khi thai
HC & ché d6 khong tai st dung LPG giam 63,58% so v6i khi
dung xang. Twong Ung véi tai tir 0,5; 1,1; 1,55; 2,0 kW la
28,73%; 25,49%; 20,16%; 27,86% (Hinh 10).

Luong khi thai CO, & ché do khong tai khi st dung
LPG cao hon xdng (Hinh 11). Theo 1y thuyét, & ché do
khong tai dong co sir dung véi hdn hop dam dé viéc khoi
dong lanh dé dang [1]. Nhung trong qua trinh gia cong
duong cdp LPG khong tai 1am cho tiét dién nho hon so
voi thiét ké, nén hdn hgp khong gidu nhu 1y thuyét.

Luong khi thai CO; khi sir dung LPG Iudn cao hon khi st
dung xang, cho thay qua trinh chay cua dong co khi sur
dung LPG t6t hon so véi khi st dung xang.
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Hinh 10. So sanh lwong khi thai HC cia dong co
khi sir dung xang va LPG
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Hinh 11. So sanh lwong khi thai CO: cua dong co
khi sir dung xang va LPG

5. Két luan
Tir két qua nghién ctru trén day co thé rat ra két luan
sau:

- Mau BCHK LPG dung cho dong co 168F c6 cong
suat nho da giuqc che tao thanh cong: Khi su dung dong
co lam viéc On dinh ¢ che d¢ khong tai, tai trung binh va
toan tai cua may phat dién, kha nang khaoi dong de dang
va giam 6 nhiém moi truong.

- buong dac tinh cuia BCHK LPG cé dang tuong
duong voi dudng dac tinh 1y tuong cia BCHK.

- Tiéu hao nhiét lwgng & mirc tai nho va trung binh cla
may phat giam tir 5,3 - 8,9% so voi khi dung xidng A92.

- Phuong phap thiét ké va nguyén 1y ciia mau BCHK
LPG c¢6 thé g dung cho cac loai dong co xdng kéo may
phat dién cd nho hién dang dugc séan xuat & Viét Nam.
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