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TOM TAT

Bai bdo trinh bay nghién ctu st dung mo hinh mé phong bang phén mém AVL
BOOST khao sat anh hudng cia duong kinh 6 ong nap dén mé men, cong suat va phat thai
dong co diesel mot xylanh sau khi chuyén ddi sang sir dung nhién li€u khi thién nhién.
Duya trén diéu kién mo phong khac nhau véi cac duong kinh dng nap thay doi (45mm tiéu
chuén; tang 5%, 10%, 15% va giam 5%, 10%, 15%) Két qua cho thiy duong kinh 6ng nap
anh huong ro rét dén hiéu suit lam viéc va mirc phét thai ctia dong co. Cu thé, dé dam bao
déng thoi moé men, cong suat va kiém soat khi thai khi lua chon duong kinh 51,75 mm
(twong Umg tang 15 % so v6i D = 45 mm) 14 phuong an tdi wu, vira cho cong suét cao hon
o rét, vira ddm bao hi¢u qua kiém soat khi thai.

Tir khéa: Puong kinh dng nap, khi thién nhién nén, mé phong AVL BOOST, phat
thai, dong co diesel chuyén doi.

ABSTRACT

The paper presents a study using the AVL BOOST simulation sofiware to investigate
the influence of intake pipe diameter on the torque, power output, and exhaust emissions
a single-cylinder diesel engine converted to operate on compressed natural gas. Based
on different simulation conditions with varying intake pipe diameters (standard 45 mm,
increased by 5%, 10%, 15%, and decreased by 5%, 10%, 15%), the results show that
intake diameter has a significant impact on the engine s performance and emission levels.
Specifically, to simultaneously ensure high torque, power output, and effective emission
control, the optimal configuration is an intake diameter of 51.75 mm (equivalent to a 15%
increase compared to D = 45 mm), which delivers a notable improvement in power while
maintaining effective emission control.

Keywords: Intake pipe diameter, compressed natural gas, AVL BOOST simulation,
emissions, converted diesel engine.
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1. GIOI THIEU

Trong bdi canh hién nay, van dé giam
thiéu 6 nhiém moi truong va ning cao
hi€u qua st dung nang lugng dang trd
thanh muc ti€u quan trong cua nganh cong
nghiép 6 to trén toan thé gigi [1]. Viéc
ap dung cac giai phap st dung nhién li¢u
sach, than thién véi moéi truong nhu khi
thién nhién (CNG - Compressed Natural
Gas) cho dong co diesel 1a mot xu hudng
tat yéu, gop phan giai quyét cac thach thtrc
lién quan dén 6 nhiém khong khi va an
ninh nang luong[2][3].

Mot trong nhitng yéu td quan trong anh
huong dén hidu suat hoat dong va mirc phat
thai cia dong co 1a hé théng nap. Trong do,
duong kinh dng nap déng vai tro quyét dinh
trong viéc toi wu lwong khi nap vao budng
ddt, tir do tac dong dén cong suét, md men
va dac tinh khi thai cia dong co [4]. Tuy
nhién, tai Viét Nam céac nghién cuu vé anh
hudng cua thong sé nay dén hiéu suat va
khi thai trén dong co diesel chuyén doi sir
dung khi thién nhién van con han ché, dic
biét la cac giai phap k¥ thuat phu hop véi
diéu kién trong nudc.

Trong xu thé chuyén d6i sir dung nhién
li¢u sach, vi¢c cai tao cac dong co Diesel
truyén thong sang sir dung nhién lidu khi
thién nhién nén (CNG) la hudng nghién
ctru can thiét. Tuy nhién, khi chuyén doi,
dic tinh dong khi trong hé thong nap thay
dbi dang ké, anh huong truc tiép dén kha
ndng chdy va phat thai. Do do6, viéc khao
sat va toi uu dudng kinh dng nap 1a budc
quan trong dé dam bao hiéu suat dong co
va giam 6 nhiém.

2. NOI DUNG

2.1 Pdi twong nghién ciru

Péi tuong nghién ciru 1a dong co diesel
mot Xy lanh sau khi chuyén d6i thanh dong
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co phun khi thién nhién trén duong ong
nap. Cac thong so cua dong co nghién cuu
thé hién trong Bang 1[5].

Bdng 1. Théng sé ky thudt ciia déng
co diesel 1 xylanh nghién ciru

Tén thong so hIi((}):l (t;:la D‘(fin
buong kinh xylanh| D | 103 | mm
Hanh trinh Piston S 115 | mm
Thé tich xylanh V. | 1,03] Lit
Ti s0 nén € 10 -
Técdo dinhmitc | n | 2200 \;‘i’;’,ﬁ/
Nhién li¢u CNG| - -

2.2 Phwong phap nghién ciru

Nghién ctru dugc thuc hién b'?lng mo
phong biang phan mém AVL BOOST vé
viéc anh huong cua dudng kinh 6ng nap
dén mo men, cong suit va khi thai cua
dong co diesel chuyén ddi sir dung nhién
liéu khi thién nhién.

Két qua mo phong 1a co s dinh huéng
thiét ké va cai tién hé théng nap cho céc loai
dong co Diesel chuyén d6i sang CNG trong
diéu kién Viét Nam, gitip giam phat thai va
nang cao hiéu qua su dung nhién li¢u.

2.2.1 So' @6 md phéng

E1: TRUONG CONG HAO

m
MP6 PL1 MP7

R3 | 9 |

SB2

Hinh 1. Mé phéng déng co diesel sau chuyén déi

Hinh 1 trinh bay dong co diesel sau
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chuyén d6i dugc mé phong bang phin
mém AVL Boost. Mdi phan tir & dong co
mo phong co cac thong sé ky thuét twong
duong dong co thuc. Pong co nghién ciou
mo phong nhu sau: E1: Thong sd chung
dong co; SB1 va SB2 1a noi thiét 1ap diéu
kién bién dau vao va dau ra mé hinh; CL1:
Thiét 1ap cac thong sé bod loc khong khi;
TH1: Thiét lap théng sb buém ga; I1:
Thong s6 phun nhién liéu; C1: Thong sd
xy lanh dong co; PL1: Bo on dinh ap sudt
thai; R1, R2, R3: Hé s ton thét trén cac
duong 6ng; MP1, MP2, MP3, MP4, MP5,
MP6, MP7: Vi tri céc diém do.

2.2.2 Piéu khién mé phong

Pé xem xét sy anh huong cua duong
kinh 6ng nap dén mé men va cong suat va
khi thai cua dong co diesel chuyén doi sir
dung nhién li€u khi thién nhién, nghién ctru
mo phong s& duoc tién hanh nhu sau:

- Buém ga dugc mo hoan toan (100%)
de han ché toi da su can trén duong Ong
nap.

-Ty s6 nén duoc gitr ¢d dinh £ = 10

- Toc do dong co sé& thay ddi tir 1000
v/ph dén 2200 v/ph, véi bude thay doi 1a
200 v/ph.

- Sy thay ddi tde do cua dong co duoc
dung lai khi mé men Me c6 xu huéng giam.

- Thoi diém danh lira duoc giir ¢d dinh
tai 17 d6 trude diém chét trén.

- Lambda trong subt qua trinh thir
nghiém dugc giit nguyén & gia tri A = 1 dé
giit cho diéu kién chay ctia hdn hop gan sat
vé6i 1y thuyét.

- Puong kinh 6ng nap va budm ga
duoc thay ddi theo cac diéu kién sau:

+ Puong kinh 6ng nap tiéu chuan
(45mm)

20
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+ Puong kinh 6ng nap 16n hon tiéu
chuan: 5%(47.25mm); 10%(49,50mm)
15% (51,75mm).

+ Puong kinh 6ng nap nho hon tiéu
chuan: 5%(42,75mm); 10%(40,50mm);
15% (38.25mm).

3. Két qua va thao luin

3.1 Anh huéng ciia dwong kinh ong
nap déen mo men cua dong co diesel sir
dung nhién li¢u khi thién nhién

61.00 38,25
59.00
2 5700 ~[1-40,50
Z, 55.00 42,75
S 53.00
45,00
Eﬁ 51.00
g 49.00 447,25
< 47.00 49,50
S 45.00
43.00 —0-51,75
41.00 -0-54,00

1000 1200 1400 1600 1800 2000 2200
Téc dp dong co, n (vong/phut)
Hinh 2. Anh huéng ciia dudng kinh 6ng nap téi
momen theo téc dé déng co

Hinh 2 trinh bay, két qua moé phong
trén phan mém AVL BOOST dénh gia anh
huéng cta duong kinh éng nap (D) dén mo
men xodn cua dong co diesel s dung khi
thién nhién, trong diéu kién ti sb nén ¢ =
10, hé sb du luong khong khi A = 1, thoi
diém danh Itra 17° truéec DCT va budm ga
mo hoan toan. Kich thude tiéu chuan 6ng
nap la 45 mm, dugc thay ddi +5%, £10%
va £15%. Két qua cho thdy ¢ toc do thap
(1000-1400 vong/phut), duong kinh tiéu
chuin cho mé men gan ti wu, thay doi
+15% chi lam bién dong khoang +0,5%. O
téc do trung binh (1600 vong/phut), giam
duong kinh gy mit mdé men rd rét (t6i
4,1% khi giam 15%), trong khi ting nhe
5% cai thién khoang 0,27%. O tdc d6 cao
(1800-2200 vong/phut), anh hudng tré nén
r& rét hon, giam duong kinh gay ton that
16n (t61 16,5% khi giam 15% & 2200 vong/
phut), trong khi tang 10—15% gitip cai thién
mo men tir 2-5%. Nhin chung, duong kinh
45 mm phu hop cho tdc do thap, ting nhe
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5% hiéu qua hon & téc d6 trung binh, va
tang 10-15% mang lai loi ich 10 rét ¢ tde
do cao, trong khi giam du6i mtc tiéu chuin
luén gay mat mo men dang ké.

3.2 Anh huéng ciia dwong kinh dng
nap dén cong suit cia dong co diesel sir
dung nhién li¢u khi thién nhién

38,25
~-40,50
—0—42,75

45,00
47,25

49,50
—0-51,75
-0-54,00

£=10
r=1
IT=17

PO mé buém ga: 100%

1000 1200 1400 1600 1800 2000 2200
Téc d9 dong co, n (vong/phiit)

Hinh 3. Anh huéng ciia dudng kinh 6ng nap dén
céng sudt déng co

Hinh 3 trinh bay, két qua moé phong
trén phan mém AVL BOOST dénh gi4 anh
hudng cua duong kinh ong nap dén cong
sudt phat ra cua dong co diesel st dung khi
thién nhién, voi cac théng sb cb dinh gdm ti
s6 nén £ =10, hé sd du lugng khong khi A =
1, @ mé budm ga 100% va thoi diém danh
lira 17° tru6e DCT. Puong kinh dng nap
duoc thay doi tir 38,25 mm dén 51,75 mm,
trong d6 45 mm 1a kich thuéc tiéu chuin
va khao sat cac mirc £5%, +£10% va +15%.
Két qua cho thay ¢ tbe do thap (1000—1400
vong/phut), cong suit gan nhu khong thay
d6i khi thay d6i duong kinh, dao dong dudi
1%. O tbc do trung binh (1600—1800 vong/
phut), duong kinh 16n hon gitp cai thién
nhe cong suét, vi du tai 1600 vong/phut
tang tu 9,56 kW (D = 38,25 mm) 1én 9,99
kW (D =47,25 mm), con ¢ 1800 vong/phut
cong sudt tang tir 10,91 kW (D = 45 mm)
1én 10,99 kW v6i cac duong kinh 16n hon.
O tdc do cao (2000-2200 vong/phut), anh
hudng tré nén rd rét: tai 2000 vong/pht,
cong suat tang tir 11,39 kW (D = 45 mm)
1én 11,67 kW (D =51,75 mm), tuong duong
cdi thién tdi1 2,46%, va tai 2200 vong/phut,
cong suat dat cuc dai 11,96 kW (D = 51,75
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mm), cao hon 26% so véi duong kinh nho
nhét. Két luan, ¢ toc do thép, duong kinh
tiéu chuan 45 mm 1a hop 1y; con & toc do
cao, viéc tang duong kinh dng nap 1én 10—
15% so v6i chuan mang lai hiéu qua rd rét
trong cai thién cong suat, trong khi giam
duong kinh dudi chuan lam cong suét sut
giam dang ké.

3.3. Anh hwéng ciia dwong kinh ong
nap dén khi thai dong co cia dong co
diesel str dung nhién li€u khi thién nhién

3.3.1. Anh hwéng cia dwong kinh
ong nap dén phat thai Nox ciia dong co
diesel sir dung nhién liéu khi thién nhién

750 38,25
= ~0-40,50
£ 700
& 42,75
g 650 45,00
Z 600 47,25
£ 550 | £=10
z r=1 49,50
= 500 | IT=17 —0-51,75

O & . 0,
o 450 P mé buom ga: 100% —0-54,00

1000 1200 1400 1600 1800 2000 2200
Téc dp dong co, n (vong/phiit)

Hinh 4. Anh huéng cia dudng kinh 6ng nap dén
phdt thdi Nox

Hinh 4. trinh bay, két qua mo phong trén
AVL BOOST cho théy thay d6i duong kinh
ong nap anh huong rd rét dén phat thai NOx
ctia dong co diesel dung khi thién nhién. O
tbc do thap (1000-1400 vong/phut), nong
d6 NOx dao dong 680730 ppm va hau nhu
khong khac biét gitra cac mirc duong kinh.
Tur 1600 vong/phut trd 1€n, xu hudng giam
NOx khi ting duong kinh thé hién 13 tai
1800 vong/phut, NOx gidm tir 620 ppm (45
mm) xudng 580,1 ppm (ting 15%), tuong
duong giam 6,5%; trong khi gidam duong
kinh lam NOx ting trén 3-5%. O toc do
cao nhat 2000-2200 vong/phut, ting dudng
kinh tor 45 mm 1én 51,75 mm giup NOx
giam thém 5-8%, dat mirc thip nhat 4783
ppm. Két qua cho thay, mic du & toc do
thip anh huong khong dang ké, nhung &
tbc do cao, ting nhe duong kinh dng nap
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vira cai thién moé men va cong suét, vira gop
phan giam phat thai Nox.

3.3.2. Anh hwéng cia dwong kinh
ong nap den phat thai CO cia dong co
diesel sir dung nhién liéu khi thién nhién

r
~ 14000

Do mo buém ga: 100%

38,25
~-40,50
—0—42,75

45,00
47,25

49,50
=0—51,75
~0~54,00

1000 1200 1400 1600 1800 2000 2200
Tée dp dong co, n (vong/phat)

Hinh 5. Anh huéng cia dudng kinh 6ng nap dén
phdt thai CO

Hinh 5 trinh bay, két qua mé phong cho
thdy phat thai CO cua dong co diesel dung
khi thién nhién ¢ tai toan phan bién dong
trong khoang 12.500-14.000 ppm khi thay
ddi duong kinh 6ng nap tir 38,25 mm dén
51,75 mm, nhung khong theo mot xu hudng
tuyén tinh rd rang. O toc do thap (1000—
1400 vong/phut), CO dao dong manh gitra
cac duong kinh, chénh léch tbi da gan 9%
so voi gid tri cuc dai, song khong xuét hién
quy luét ting hodc giam 6n dinh. O ving
téc do trung binh (16001800 vong/phit),
bién dong tiép tuc nhung bién do nho hon,
v6i dudng kinh tiéu chuan 45 mm thuong
nam & nhom phat thai thip hon trung binh.
Tai toc do cao (2000-2200 vong/phut),
chénh léch CO gifra cac duong kinh giam
xudng dudi 900 ppm, cho thiy anh hudng
ciia duong kinh dng nap tré nén it 1 rét
hon. Phét thai CO khong thé hién xu hudng
tuyén tinh rd rang do chiu d4nh hudng dong
thoi cua luu lugng va van tdc khi nap, muc
d6 xody 16c va hoa tron nhién lidu - khong
khi. Khi duong kinh ng nap thay d6i, mot
s6 truong hop luu luong ting nhung xody
16¢ giam hodc nguoc lai, dan dén qua trinh
chdy khong hoan toan. Nhin chung, phat
thai CO phuy thudc vao nhiéu yéu té két hop

22

ISSN 2681 5-9945

nhu tiét dién dong khi, phan bd hoa khi va
diéu kién chay, nén viéc lya chon duong
kinh pht hop can dong thoi xét dén thiét ké
6ng nap, hé théng phun va thoi diém danh
lira dé dat hiéu qua kiém soat CO tét nhat.

3.3.3. Anh huéng cia dwong kinh
ong nap den phat thai HC cia dong co
diesel sir dung nhién li€u khi thién nhién

255

~A—3825
s ~[1-40,50
215 ~0—42,75
45,00
195
—A—d4725

175 49,50

Hidrocacbon, HC (ppm)

155 A —0—51,75

=0—54,00
135
1000 1200 1400 1600 1800 2000 2200

Tée dj dong co, n (vong/phut)

Hinh 6. Anh huéng dudng kinh 6ng nap dén
phdt thai HC

Hinh 6. trinh bay, két qua md phong
cho thy phat thai HC ctia dong co diesel
dung khi thién nhién giam dan khi téc do
dong co ting, ¢ tat ca duong kinh dng nap.
O 1000 vong/phut, HC dao dong 248-252
ppm; tai 1200-1400 vong/phut gidam con
224-228 ppm va 205-210 ppm; dén 1800
vong/phut chi con 170-177 ppm; va tai
2200 vong/phut dat mic thap nhéat 137—
143 ppm. Chénh 1éch gitra cac duong kinh
ong nap rat nho (dudi 3%). Két qua cho
thiy duong kinh 6ng nap gan nhu khong
anh huong dén HC trong diéu kién A= 1.

4. Két luan va kién nghi
4.1 Két luan

Puong kinh dng nap anh hudng truc
tiép dén luu luong va van téc khi nap.
Khi duong kinh tang, luu lugng l6n giup
cai thién kha ning cung cip khong khi
va hiéu suit chay & tbc do cao, song van
tdc giam co thé lam suy yéu xoay 16c, giy
hoa tron kém va phat thai CO tang. Nguoc
lai, duong kinh nho tao van tdc cao, tang
cudng xody nhung giam tong luu lugng, cd
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nguy co thiéu khong khi. Do d6, mdi quan
hé gitra luu luong, toc do dong chay va qué
trinh chay trong budng dbt 1a yéu té then
chét giai thich cac xu huéng mé phong.

Sau khi thyc hién “Nghién ciru danh
hwong ciia dwong kinh ong nap dén mé
men, cong sudt va khi théi dong co diesel
st dung khi thién nhién” dua trén dir licu
ban dau dé xdy dung mo6 hinh mé phong,
c6 thé rit ra két luan chinh sau: Két qua mo
phong cho thay viéc thay doi dudng kinh
dng nap c6 thé cai thién dang ké dic tinh
lam viéc cua dong co va gidm phat thai tuy
theo tirng vung tde do. Trong do, lya chon
duong kinh 51,75 mm (tang 15% so v&i
tiéu chuan 45 mm) s& nang cao cong suat
va dam bao hiéu qua kiém soat khi thai.
Két qua nay 1a co sé quan trong cho viéc
xac dinh va hiéu chinh duong kinh trong
thiét ké dong co thuc nghiém cling nhu cac
nghién ctru tiép theo.

4.2 Kién nghi
4.2.1 Han ché
- Nhitng két qua va phan tich trén chi
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dung lai & mirc mo hinh mo6 phong va chua
cO su so sanh cling nhu nghién ctru thuc
nghiém véi dong co thuc té.

- Chi khao sat anh huong cua duong
kinh 6ng nap, chua xét dén cac yéu t6 khac
ctia hé thong nap — xa (dudng kinh xuppap,
tang ap, EGR...).

- Tap trung vao mot loai dong co 1
xy lanh, chua danh gia cac dong co nhiéu
xy lanh.

4.2.2 Huéng phat trién

- Thyc nghiém trén dong co thuc té dé
kiém chimg két qua mo phong

- Khao st mé rong cac yéu td khac
ctia h¢ théng nap — x4 (duong kinh xuppap,
tang ap, EGR...).

- M0 phong dé danh gia dong chay,
qua trinh trdn khi va hinh thanh phat thai.

- Khao sat trén dong co nhiéu xy lanh
hay tng dung thuc tién.

5. Phu luc két qua mé phéng

- Bang P.1 Két qud mé phong danh hieong dwong kinh ong nap dén mé men (Nm)

Toc do dong co
(vong/phit)
1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200
Pwong kinh
6“3 nap (mm)
38,25 (gidam 15%) 56,85 | 58,85 | 58,59 | 57,00 | 53,72 | 48,19 | 41,24
40,50 (giam 10%) 57,00 | 59,28 | 59,22 | 58,35 | 55,83 | 50,99 | 44,75
42,75 (giam 5%) 57,10 | 59,28 | 59,68 | 59,02 | 57,10 | 53,11 | 47,49
45,00 (nguyén ban) 57,16 | 59,23 | 59,65 | 59,45 | 57,86 | 54,38 | 49,40
47,25 (tang 5%) 57,08 | 59,35 | 59,72 | 59,61 | 58,29 | 55,01 | 50,68
49,50 (tang 10%) 57,29 | 59,15 | 59,70 | 59,48 | 58,43 | 55,44 | 51,61
51,75 (tang 15%) 57,26 | 59,18 | 59,60 | 59,37 | 58,31 | 55,71 | 51,91
54,00 (tang 20%) 57,19 | 58,86 | 59,43 | 59,20 | 58,10 | 55,50 | 51,70
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- Bang P.2 Két qud mé phéng anh huong dwong kinh ong nap dén cong sudt (kW)

Téc do dong co

Purbmg kinh (vong/Phi) | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200
ong nap (mm)

38,25 (gidm 15%) 595 | 740 | 859 | 9,56 | 10,13 | 10,09 | 9,50
40,50 (giam 10%) 597 | 745 | 868 | 9,78 | 10,52 | 10,68 | 10,31
42,75 (gidm 5%) 598 | 745 | 875 | 9,89 | 10,76 | 11,12 | 10,94
45,00 (nguyén ban) 599 | 744 | 875 | 9,96 | 10,91 | 11,39 | 11,38
47,25 (tang 5%) 598 | 746 | 876 | 9,99 | 10,99 | 11,52 | 11,68
49,50 (tang 10%) 6,00 | 743 | 875 | 9,97 | 11,01 | 11,61 | 11,89
51,75 (ting 15%) 6,00 | 7,44 | 874 | 9,95 | 10,99 | 11,67 | 11,96
54,00 (ting 20%) 599 | 741 | 8,68 | 991 | 10,89 | 11,55 | 11,91

- Bang P.3 Két qua mé phéng anh hwéng dwong kinh 6ng nap dén phat thai Nox (ppm)

Téc a9 dong co

Purimg kinh (vong/phi®) | 1050 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200
ong nap (mm)

38,25 (giam 15%) 729,1 | 733,5 | 722,0 | 697,4 | 639,1 | 567,1 | 486,0
40,50 (giam 10%) 711,7 | 718,4 | 722,0 | 688,0 | 644,8 | 570,1 | 499,4
42,75 (giam 5%) 692,0 | 718,4 | 694,1 | 676,0 | 632,5 | 577,1 | 501,1
45,00 (nguyén ban) 707,0 | 733,8 | 700,0 | 664,2 | 620,0 | 566,8 | 4973
47,25 (tang 5%) 7203 | 700,7 | 6754 | 642,2 | 6032 | 557,7 | 490,2
49,50 (ting 10%) 672,6 | 715,8 | 669,9 | 634,0 | 597,7 | 539,3 | 491,0
51,75 (tang 15%) 684,1 | 708,0 | 659,8 | 630,6 | 580,1 | 534,9 | 478,3
54,00 (tang 20%) 712,9 | 695,3 | 649,6 | 619,8 | 5594 | 5181 | 465,9

- Bang P.4 Két qud mé phong anh huong dwong kinh ong nap dén phat thai CO (ppm)

Téc dd dong co
(vong/phut)

\ , 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200
DPuong kinh
ong nap (mm)
38,25 (gidm 15%) 13233 | 13421 | 13626 | 13391 | 13414 | 13620 | 13595
40,50 (giam 10%) 13457 | 13214 | 13070 | 13246 | 13329 | 13368 | 13396
42,75 (giam 5%) 13932 | 13214 | 13858 | 13149 | 13276 | 13364 | 13428
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Téc do dong co

Purimg kinh vong/Phi) | 4000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200
ong nap (mm)

45,00 (nguyén ban) 13187 | 12633 | 13069 | 13329 | 13176 | 13468 | 13370
47,25 (ting 5%) 12744 [ 13331 | 13496 | 13643 | 13303 | 13198 | 13382
49,50 (tang 10%) 13990 | 12512 | 13480 | 13252 | 13288 | 13400 | 13398
51,75 (ting 15%) 13398 | 12646 | 13406 | 13112 | 13391 | 13287 | 13361
54,00 (ting 20%) 12463 | 12748 | 13378 | 12949 | 13785 | 13440 | 13227

- Bang P.5 Két qud mé phong anh hwong dwong kinh ong nap dén phat thai HC (ppm)

Toe do dong co

Purimg kinh (vong/phit) | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200
ong nap (mm)

38,25 (giam 15%) 250 | 228 | 210 | 193 | 177 | 160 | 143
40,50 (giam 10%) 250 | 227 | 208 | 191 | 176 | 158 | 143
42,75 (giam 5%) 252 | 227 | 209 | 189 | 174 | 159 | 142
45,00 (nguyén ban) 250 | 225 | 207 | 190 | 172 | 157 | 140
47,25 (tang 5%) 248 | 227 | 207 | 189 | 171 | 155 | 139
49,50 (tang 10%) 252 | 224 | 207 | 187 | 172 | 154 | 139
51,75 (tang 15%) 250 | 224 | 205 | 187 | 170 | 154 | 137
54,00 (tang 20%) 247 | 224 | 205 | 186 | 169 | 153 | 135
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