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Tém tiit

Phat thai khi nha kinh (KNK) tir giao thong vin
tdi chiém ty trong I6m trong tong phdt thdi ti linh
viee nang lwong tai Viét Nam va dy bdo tié}) tuc
tang. Hé so phat thai KNK ddc trung quoc gia
(CSEF) can duwoc xdy dung dé nang cao do chinh
xdc két qua kiém ké KNK va hé tro- chinh sdch
gidm phat thai. Nghién ciu nay thiét lip CSEF
cho xe buyt 6 thi, gom CSEF truc tiép cho xe buyt
diézen va gidn tiép cho xe buyt dién, thong qua mé
phong trén phan mém MOVES c6 hiéu chinh theo
ddc trung ldi thyc tai Ha Ngi. Theo do, dac trung
ldi thuc cua buyt dé thi tai Ha Ngi co téc do trung
binh 16,7 km/h va tdp trung chii yéu ¢ ving tdi
thap. Két qua cho thdy xe buyt diézen phdt thdi
khoang 1.552,9gCO:e,/km, trong khi xe buyt dién
phat thai gidn tiép 1.368,2gCOx./km khi hé s6
phat thai luéi dién la 676,6g/kWh. Sai s6 giita mé
phong va sé liéu do nhé hon 10%, khing dinh d¢
tin cdy ciia phwong phép. Két qua nghién ciru cho
thdy giao théng dién sé déng gép giam phdt thdi
KNK dang ké khi Quy hoach dién VIII dwoc thuc
thi. Nghién ciru dong gép co sé khoa hoc cho kiém
ké KNK Mikc 3 theo hwéng dan IPCC va hé tro
hoach dinh chinh sach giao théng bén viing.

Tir khéa: Hé so phdt thai, xe buyt do thi, khi nha
kinh, MOVES, xe buyt dién, Viét Nam.

Abstract

Greenhouse gas (GHG) emissions from the
transport sector account for a significant share of
total energy-related emissions in Vietnam and are
projected to continue rising. Developing country-
specific emission factors (CSEF) is essential to
improve inventory —accuracy and  support
mitigation policies. This study establishes CSEF
for urban buses, including direct emissions for

diesel buses and indirect emissions for electric

buses, through simulations using the MOVES

model calibrated with real-world driving
characteristics in Hanoi. The Hanoi urban bus
driving pattern features an average speed of 16.7
km/h and is concentrated in low-load conditions.
Results show that diesel buses emit approximately
1,552.9¢CO,o¢/km, while electric buses cause
1,368.2gCO.ey/km of indirect emissions based on
a national grid emission factor of 676.6 g/kWh.
The difference between simulated and measured
data is less than 10%, confirming the reliability of
the approach. The study results indicate that
electric mobility will contribute substantially to
GHG emission reductions as Electricity Plan VIII
is implemented. This study provides a scientific
basis for Tier 3 GHG inventories under IPCC
guidelines and supports policy development for
sustainable urban transport.

Keywords: Emission factor, greenhouse gas,
urban bus, MOVES model, electric bus, Vietnam.

1. Mé dau

Tai Viét Nam, giao thong van tai (GTVT) co ty
trong dong gop lwong phat thai KNK déng ké, chiém
khoang 18% tong lugng phat thai KNK nam 2014 tir
linh vye sir dung ning luong [1]. Két qua kiém ké phat
thai KNK nam 2020 da xac dinh duoc tong luong
KNK tr linh vuc GTVT 1én t6i 45,5 tridu tin, tang
khoang 1,4 1an so v&i nam 2014. Trong do, linh vuc
dudng bo c6 ty trong phat thai cao nhit (chiém 83,2%)
va duodng thuy dung & vi tri the 2 (chiém khoang
10,1%). Theo Kich ban phat trién thong thuong, lugng
phat thai KNK tr linh vugc GTVT tai Viét Nam dugc
du béo van trong xu thé tang truong duong véi toe do
gia tang trung binh ndm trong giai doan 2025 - 2050
la 4,7%/mam do nhu ciu vén tai ting cao va nang
lwong chi yéu dén tir nhién liéu hoa thach [2]. Do do,
viéc kiém soat chat ch€ phat thai tir linh vuc GTVT la
cép thiét dé Viét Nam c6 thé hién thyc héa muyc tiéu
dua phat thai rong vé “0” vao nim 2050 nhu Chinh
phu da cam két tai COP26.
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H¢ s6 phat thai (Emission factor, EF) 1a dir lidu
hiru hiéu dé udc tinh lugng phat thai khi c6 thong tin
vé ngudn thai. Tuy nhién, dit liéu EF dic trung qubc

gia (CSEF) hién nay dang con rat han ché tai Viét Nam,

dic biét trong GTVT. Pén nay, chi mot vai nghién ctru
da xay dung dugc CSEF cho mét ) phuong tién van
tai (PTVT) tai Viét Nam nhu: Tung va cong su da xay
dung CSEF cho xe may va xe hang nhe [3]; Diing va
cong sy da xay dung CSEF cho xe buyt tai Ha Noi [4];
Lién va cong su xay dung CSEF khi nha kinh cho xe
may [5]. Nhu vy, cac két qua nghién ciru trén PTVT
da dugc cong bd trude day déu chua tap trung vao hé
s6 phat thai KNK ciia PTVT, trir nghién ctru [5]. Mic
du mirc phat thai KNK c¢6 thé dwoc xac dinh dua trén
EF cua cac KNK riéng 1¢ khac, nhung cac KNK nay
thuong khong duge bao ham day du trong cac nghién
clru trude. Pidu nay gay kho khan cho viée kiém ké
phat thai KNK theo phuong phap tiép can tir dudi 1én
dbi vai cac PTVT, trong d6 c6 xe buyt - loai phuong
tién dang dwoc dinh hudng phat trién dé giam sb
lugng phuong tién xe co gidi ca nhan. Trong xu hudng
nay, xe buyt dién dang ting trudng nhanh. Du khong
phat thai truc tiép tir khi xa, xe buyt dién van gay phat
thai gian tiép do tiéu thu dién ludi, mirc phat thai nay
1a dang ké trong bdi canh nhiét dién chiém ty trong
16n tai Viét Nam. Tuy nhién, hién chua c6 nghién ctu
trong nudc xay dung CSEF khi nha kinh gian tiép cho
xe buyt dién.

Do d6, nghién ctru nay huéng dén viéc xay dung
CSEF d6i véi KNK cho xe buyt d6 thi tai Viét Nam
dya trén cac dir liéu déc trung quéc gia. Trong d6, hé
s6 phat thai KNK tryc tiép duoc xdy dung cho xe buyt
truyén thong va hé sb phat thai KNK gian tiép duoc
xay dung cho xe buyt dién. Két qua nghién ciru s& gop
phin nang cao do chinh xac dbi voi két qua kiém ké
KNK, tir d6 ¢6 thé dat duge Mirc 3 theo Uy ban Lién
chinh phi vé bién déi khi hau (IPCC) [6].

Trong nghién ctu xay dung CSEF cho cac PTVT,
k¥ thuat do qué trinh phat thai ctia PTVT trong diéu
kién c6 kiém soat tai phong thir nghiém theo chu trinh
1ai dai dién 1a ky thuat dugc danh gia 1a ly tuong [7].
Tuy nhién, k¥ thuét nay doi hoi chi phi lon, dac biét
khi trién khai d6i véi xe hang nang. Hién tai, d6i véi
cac xe hang nédng, cac phong thir nghiém khi thai dong
co dbt trong tai Viét Nam chi do dugc trén loai bang
thir dong co (Engine dynamometer), theo chu trinh
thir dong co va khong do dwoc ddy du cac chit 6
nhiém, bao g@)m cac KNK. Trong khi do, theo IPCC,
viée sir dung cac phan mém mo phong phat thai theo
dic trung ngudn thai duge danh gia 1a cach tiép can
t6t dé co thé dat dugc két qua kiém ké KNK & Mirc do
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3 - cip d6 cao nhat trong hoat dong kiém ké phat thai
[6]. Hién nay, mé phong phat thai duoc st dung phd
bién nho tiét kiém thoi gian, chi phi va @6 chinh xac
ngay cang cao nho tién cta khoa hoc cong nghé. Do
do, nghién cuu nay ap dung phuong phap mo phong
dé xac dinh hé s6 phat thai KNK cho xe buyt d6 thi
dua trén dic trung qudc gia.
2. Phuong phap nghién ciru

Nham dat dugc muc tiéu nghién curu va khéc phuc
céc han ché da néu, nghién ctru nay da phat trién mot
quy trinh x4y dung CSEF ddi véi KNK cho xe buyt
d6 thi nhu tom tat trong Hinh 1.
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Hé s6 phat thai KNK
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Hinh 1. Khung nghién ciru

2.1. Lwa chon phan mém mé phéng qud trinh
phat thdi ciua PTVT

Mot s phan mém mé phong phat thai phd bién
trong linh vuc GTVT nhu trong Bang 1.

Bing 1. Mjt s6 phan mém mé phéng phdt thii PTVT

Khia Phin mém

canh COPERT EMFAC IVE MOVES

KC1 Trung Trung Lién  Lién tuc
binh binh tuc

KC2 Trung Trung Cao Cao
binh binh

KC3 Trung Trung Cao Cao
binh binh

Ghi chu: KCI - Dang mé phong phat thai ; KC2 - Kha
néng tity chinh va mikc dé chi tiét; KC3 - B chinh

Theo Bang 1, cac m6 hinh mo phong phat thai lién
tuc phan anh dac trung phat thai cia PTVT chinh xéc
hon so véi mé hinh chi dya trén vén toc trung binh.
Han ché ciia mé hinh mo phong phat thai lién tuc 1a
yéu cau dir liéu dau vao chi tiét, dac biét vé hanh vi
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lai. Sy phat trién ctia thiét bi GPS da don gian héa viée
thu thap dir lidu, thuc ddy xu huéng mé phong phat
thai theo thoi gian thyc. Trong sb cac cong cy hién co,
MOVES va IVE duoc sir dung pho bién, ca hai phan
mém déu do Co quan Bao vé Mbi truong Hoa Ky phat
trién. IVE phu hop cho kiém ké phat thai tai cic nudc
dang phat trién voi do chinh xac cao (hé sé twong quan
> 0,8 [8]) nhung bi han ché v& kha ning chi tiét hoa
dac tinh nhién li¢u, kha nang mé rong sang cac loai
nhién li€u sach va chua dugc cép nhat tor nam 2008.
Nguoc lai, MOVES lién tuc dugc cép nhat, ndi bat
nho kha ning mé phong nhu cau ning luong va phat
thai cua PTVT, ké ca xe dién. Lin va cong su da xac
nhan dé tin cay cia MOVES véi sai s6 so v6i két qua
do chi 6,2% ddi v6i CO, va 9,1% ddi véi NOx [9]. Do
d6, phan mém MOVES da duoc str dung trong nghién
ctru ndy. Hinh 2 minh hoa giao dién chinh ciia phan
mém MOVES.

Q) MOVESS5

Hinh 2. Giao dién chinh ciia MOVES

2.2. Thu thdp cdc dir liéu ddic trung

Phan mém c6 kha niang mé phong t6t 1a phin mém
yéu cau dir liéu ddu vao cang chi tiét cang tdt va bao
quat hau hét cac yéu t anh huong dén dau ra. Hinh 3
tom tit cac dir liéu du vao theo yéu cau ciia phan
mém MOVES.

» Loaixe

Thong tin

vé phuong
tign

= Cong ngh¢ dong co
+ Tudi phuong tién
Ché do bao duimg

* Dic trung lai

Dir liu
A +
dau vao

* Loai duong
* Méi trudmg xung quanh

* Loai nhién li¢u

+ Chat lugng nhién ligu

Hinh 3. Cic dit liéu déu vio phin mém MOVES

Viéc két hop ca ba nhom dit liéu trén gitip mé hinh
phan 4nh dung thyc té van hanh cta ddi tugng nghién
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ctru. Nghién ciru nay tdp trung vao xe buyt do6 thi
(Urban Transit Bus). D& dam bao kha ning kiém
chimg két qua mé phong dua trén dit liéu EF déc trung
qudc gia sin c6 tai Vit Nam, ddi tuong nghién ctru
duogc chon 1a xe buyt hoat dong tai Ha Noi bdi da cod
nghién ctru xac dinh CSEF cho xe buyt tai Ha N6i theo
phuong phap do trong diéu kién c6 kiém soat tai
phong thir nghiém (theo [4]). Do d6, dit liéu dau vao
dugc sir dung trong nghién ctru nay nhu trong Bang 2.

Bing 2. Dit liéu ddu vio

. A Gia tri/thong 2
Thong so X Nguon
tin
Ddc trung lai HBDC [10]
Tuéi trung binh xe buyt .
7,5 ndm [4]

truyén thong
Tuéi trung binh xe buyt B
B 3,5 ndm [11]
dien

Loai nhién liéu cho buyt

T Diezen
truyén thong
Ham lvong luu huynh 0,05%
Chi s6 xé-tan >46
o [12]
Nhiét do T90 <360°C
D6 nhét déng hoc >2 mm?%s
Nhiét do trung binh nam 78,58 °F [13]
DG am trung binh nam 75,17 %

2.3. Xdc dinh phén bo cdc ché dp hoat dpng

Trong MOVES, dic trung lai trong diéu kién thuc
cia PTVT dugc dua vao qua trinh mé phong thong
qua cac tan suét cac ché do hoat dong (goi 1a cac Bin).
Bang 3 dua ra dinh nghia cic nhom Bin trong
MOVES theo [14].

Trong d6, cong suat riéng cua xe (VSP) dugc phat

trién 1an dau tién boi Jimenez-Palacios [15]:

VSP = v{a(l+e)+ g.9, + g.Cr}

A @)

+ 0,5. px- CD'Z' v

Véi: VSP 1a cong suit riéng tirc thoi cua xe

(W/kg); v 1a tde do tirc thoi ciia xe (m/s); a 1a gia toc

tire thoi cua xe (m/s?); £1a hé s6 (e = 0,1); g 1a gia tbc

trong trudng (m/s?); g, 1a do doc ciia duong (g = 0 ddi

v6i duong do thi); Ar 1a dién tich can gid phia trude

ctia xe (m2); Cg 14 hé s6 can lan cta banh xe; Cp 1a hé

sO can ciia khong khi; py 14 khdi lugng riéng cia

khong khi (kg/m?).

Déi véi xe buyt tir 60 dén 80 chd, MOVES str dung

cong thuc tinh VSP nhu sau [14]:
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VSP = v.(0,0661+a+g.g,)

2
+0,000217.v3 @

Bing 3. Pinh nghia cdc ché dp hoat dpng trong

MOVES
Ma Bin Pinh nghia N{ﬁ Pinh nghia
Bin

12<VSP;

1 Khong tai 26 25<V<50
12<VSP<18;

11 VSP<0; 1=V<25 27 25<V<50
18<VSP<24;

12 0<VSP<3; 1<V<25 28 25<V<50
24<VSP<30;

13 3<VSP<6; 1SV<25 29 25<V<50

30<VSP;

14 6<VSP<9; 1SV<25 30 25<V<50
15  9<VSP<12; 1sV<25 33  VSP<6; 50<V

16 12<VSP; 1sV<25 35
21 VSP<0; 25<V<50 36

6<VSP<12; 50<V
12<VSP; 50<V
12<VSP<I8;

2.4. Danh gia dgj tin cdy

Nghién ctru nay danh gia do tin cdy cua két qua
md phong phat thai cho xe buyt d6 thi tai Viét Nam
bang cach so sanh két qua mé phong véi dit liéu do
trong diéu kién kiém soat trén bang thir dong co.
Trong d6, két qua do phat thai trén bang thir dugc cong
bd trong [4]. Hai chat 6 nhiém dwoc sir dung trong
danh gi4 d¢ tin cay 1a CO, va CO do EF dbi véi hai
chét nay co thé phan anh day du dic trung ham luong
céc-bon trong nhién liéu ciing nhu didu kién dét chay
[6]. Thudc do sai s6 phan trim dugc sir dung dé danh
gia dd tin cay, cong thirc tinh nhu sau:

RE = B =3l x 100% ®)

Yo

Trong d6: RE 14 sai s6 phan trim (%); Yp Va Yo lan
lugt 1a gié tri mo6 phong va gia tri do.

Cac khoang gia tri ciia RE va mirc danh gia két qua
md phdéng nhu sau: B§ chinh xdc cao (<10%), mo
phong tot (10%-20%), md phong hop 1y (20%-50%),
va mo phong khong chinh xac (>50%) [16].

2.5. Tinh h¢é sé phdt thai khi nha kinh

Dbi véi xe buyt truyén thong (st dung diezen): Hé
sO phat thai KNK tryc tiép dic trung cho xe buyt do
thi duoc x4c dinh dua trén cac EF thu duoc tir két qua
md phong trén phan mém MOVES, theo cong thiic
sau [6]:

An toan, méi trwong va phat trién hang hai bén virng

n
BFcozeque = ) EF; X GWP, @
i=1

Trong d6: EFcozeqn 1a hé sb phat thai KNK tryc
tiép (g/km), EF; 1a hé s6 phét thai d6i véi KNK i (bao
g6m CO,, N>O va CH4 [6]) (g/km), GWP; 1a tiém ning
lam nong 1én toan ciu cta chat 6 nhiém i, lay theo
ARG (Bang 4).

Péi véi xe buyt dién: Hé s6 phat thai KNK gian
tiép dac trung cho xe buyt d6 thi dugc xac dinh dya
trén nhu cau dién nang tiéu thu thu duoc tir md phong
trén phan mém MOVES nhu sau:

EFCOZeq,gt =ECX EFgrid (5)

Trong d6: EFcoeq o 18 hé s6 phat thai KNK gian
tiép (g/km), EC 1a muc tiéu thu nang luong dién
(kWh/km); EFg.iq1a hé s6 phat thai KNK ctia ludi dién
qudc gia (g/kWh) (Bang 4).

Bing 4. Cic thong so dwoc sir dung dé tinh EF KNK

Thong s6 Giatri Ngudn
GWPco2 1 [17]
GWPcH4 29,8 [17]
GWPx20 273 [17]
EFgia nam 2022(g/kWh) 676,6 [18]
EFgria nam 2030 (g/kWh) 400 [19]
EFgria nam 2040 (g/kWh) 200 [19]

3. Két qua va thao luin
3.1. Ddc trung ldi thuc ciia xe buyt do thi

Khi loai xe va loai nhién liéu ¢ dinh thi dic trung
1ai 1a thong sé dau vao con lai co anh huong 16n nhat
tdi phat thai cia PTVT. Bang 5 dua ra déc trung lai
ngoai thyc té cua xe buyt do thi tai Viét Nam, cy thé
tai Ha Noi.

Bang 5 cho théy xe buyt d6 thi tai Ha Noi van hanh
v6i toe do trung binh thap (16,7km/h), tin suat dimg
cao (1,21an/km) va ty 1& thoi gian khong tai 16n (7,6%),
cung vé6i ty 1é ting tde va giam téc chiém wu thé
(34,2% va 32,7%). Nhiing dac trung nay phan anh
diéu kién giao thong d6 thi mat do cao va nhiéu nut
giao dong mtrc. So véi chu trinh thir chuan ETC-Part
1, HBDC c¢6 su khac biét dang ké vé cac thong sé van
hanh, v6i mirc chénh 1éch tir 6,3% dén 200%, cho thiy
viée sir dung chu trinh chudn kh6 phan anh day du
phat thai trong diéu kién thuc t& Viét Nam.

Trong cac md hinh mé phong phat thai lién tuc,
VSP cung phén bé ciia né dugc sir dung nhu thong sb
dau vao phan anh dic trung van hanh thuc té cua
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Bing 5. Thong so dic trieng ldi ngodi thuwc té ciia xe

buyt @6 thi

Théng sb HBDC ETC®)
Ty 1é thoi gian xe tang toc (%) 34,2 40,83
Ty 1é thoi gian xe gidm toc (%) 32,7 32
Ty 1é thoi gian xe chay én dinh (%) 255 27,17
Ty I¢ thoi gian xe khong tdi (%) 7,6 0
Téc dg trung binh (km/h) 16,7 233
Téc dg cuee dai (km/h) 44 50
Gia téc I6m nhat (m/s?) 3,1 1,1
Gia téc nhé nhat (m/s*) 28 -1,6
Ty I¢ ding trén lkm (/km) 1,2 0
VSP I6n nhit (W/kg) 22,6 89
VSP nhé nhdt (W/kg) -19,5  -12,1

Ghi chii: (¥)chu trink thir chudn chdu Au doi véi xe
hang ndng, chu trinh ETC-Part 1 (con dwoc biét dén
Voi tén goi chu trinh thir FIGE doi véi xe [20]).

phuong tién. Do d6, nghién ctru nay phan tich dac
trung 141 ngoai thuc té cia xe buyt do thi tai Ha Noi
theo VSP va su phan bd VSP. Hinh 4 mé ta phan bd
VSP cua chu trinh HBDC, chu trinh 14i dugc tong hop
tr bo dir li€u 1ai ngoai thuc té cua xe buyt tai Ha N¢i.
Theo Hinh 4, phan b6 VSP ctia chu trinh HBDC phan
anh dung dic trung van hanh cua xe buyt tai Ha Noi:
tap trung manh quanh ving tai thap, phi hop vai ti 16
xe hoat dong & ché d6 khong tai va ché do giam tbc
16n, tbe do trung binh nhé. So vai ETC-Partl, HBDC
c6 mat do cao hon ¢ vung VSP gﬁn 0 va it xuét hién &
vung VSP duong 16n. Do d96, EF cua xe buyt khi hoat
dong theo HBDC s€ cao hon so véi khi hoat dong theo
ETC-Part 1 ngay ca khi mrc do trung 13p trong phan
bd VSP cta hai chu trinh dat khoang 80,4%.

ETC-Part | =———1 IBD(’!
0.25 | D trang 1ip:
- Toan mién gia trj: 80,4%
- Trong khoing |-15; 15]: 88,91%
0.2 |
«©
o] e
= 015 f
= |
0.1
0.05
0 — Te———
-15 -10 -5 0 5 10 15
VSP (W/kg)

Hinh 4. Phéan bé VSP ciia HBDC so véi ETC-Partl

Phan b cac ché d6 hoat dong cua dic trung lai ddi
voi xe buyt do thi tai Ha N§i theo cdc nhém Bin theo
dinh nghia trong MOVES duoc dua ra trén Hinh 5.
Két qua trén Hinh 5 cho thdy dic trung 1ai ngoai thuc
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té cta xe buyt do thi tai Ha Noi tap trung chu yéu &
nhém Bin 12 (t6i 65,6%), theo sau 1a Bin 13 (chiém
10,3%). So véi ETC-Part 1, HBDC it xut hién & cac
BIN tii cao, trong khi ETC phan b rong hon, bao
quat nhiéu tinh hudng ting tdc manh. Nhiing khac biét
nay nhan manh rang viéc xay dung CSEF can dua trén
dic trung 1ai ngoai thyc té thay vi sir dung cic chu
trinh thir chuén - loai chu trinh duogc sir dung trong thir
cong nhan kiéu.

=== HBDC ====ETC-Part 1

Bin 1
Bin 28 0.8 Binll
0.6
Bin 26 Bin 12
‘” 0.4 "
, 0.2 ‘
Bin 24 Bin 13
0
Bin 23 Bin 14
Bin 22 Bin 15
Bin 21 Bin 16

Hinh 5. Phén bé theo BIN ciia HBDC so véi ETC-
Partl

Ghi chii: Cdc Bin khéng xudt hién trong HBDC vi
ETC-Part 1 khéng diege biéu dién trén Hinh 5.

3.2. Dé tin ciy ciia két qui mé phéng

Két qua md phong phat thai va két qua do phat thai
ciia cung mot miu xe buyt do thi, theo chu trinh
HBDC dugc dua ra trong Bang 6. Bang 6 cho thiy sai
s6 phan tram giita két qua mo phong va két qua do déu
& muc thap, 1an luot 14 3,5% va 6,4% ddi véi CO va
CO,. Nhu vay, tat ca gia tri cia thudc do RE déu nho
hon gia tri ngudng 10%. Diéu nay ¢ nghia 1a két qua
mo phong c6 d6 chinh xac cao khi ap dung cho xe buyt
do6 thi theo cac dac trung cia Viét Nam. Cac nghién
ctru trude day da chimg minh do tin cay ctia phan mém
MOVES khi dugc hi¢u chinh theo dit liéu dia phuong.
Lin va cong sy ciing dd xac nhan do tin cay cua
MOVES théng qua so sanh két qua chay md phong c6
tich hop dit liéu GPS véi s6 liu do thuc té, mirc chénh
1€ch chi khoang 4-5% [9]. Noi cach khac, MOVES dat
dugc do chinh xac cao, dac biét khi st dung di lidu
giao thong déc thu trong pham vi nghién cuu.

Két qua nghién ciru di gop phan khing dinh tinh
kha thi cta viéc tng dung MOVES dé phat trién cac
CSEF cho PTVT, dic biét v6i cac chit 6 nhiém kho
do, ddng thoi mé rong ap dung cho cac nhién lidu sach.
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Bing 6. So sanh két qui mé phong va két qui do

Hé s6 phat thai (g/km)

Chit 6 nhiém — RE (%)
Mbé phéng Do dac®)
co 2,8 2,9 3,5
CO; 14954 1596,9 6,4

Ghi chii: (%) két qua theo [4]

3.3. H¢ s6 phdt thdi KNK dic trung

Két qua mo phong phat thai va tiéu hao ning lugng
cua xe buyt do thi theo dac trung lai cia Ha Noi trén
phan mém MOVES dbi véi cac KNK duge dua ra
trong Bang 7 va Bang 8.

Bing 7. H¢ s6 phit thii KNK dic triueng doi véi xe
buyt do thi sir dung Diezen

Hé s6 phat thai (g/km)

Chit 6 nhiém
Nghién ciru nay Nghién ciru khac

CO: 1495 4 15969 [4]
1471 [21]
CHjy 0,025 01[21]
N:0 0,208 .
COzeq 1552.,9 -

Bing 8. H¢ so phdt thai KNK gidn tiép dic trung ciia
xe buyt dién d6 thi tai Ha Nji

Tiéu thu niang

. Hé s6 phat thai
Nguon dir lwgng o
- KNK gian tiép
liéu MBTU KkWh/k
(gCOch/km)
/km
U 1368,2 (hién tai)
Nghién ciru
. 0,0069 2,02  808,9 (nam 2030)
na
g 404,3 (nam 2040)
VinBus [11] 1,08-
1,28
Buyt dié
’ z',en 1,65-
tai Durc - -
1,84
[22]
Buyt dién
tai Phdp - 2,4-4,6 _
[23](%)

Két qua trong Bang 7 cho thay EF KNK tryc tiép
cua xe buyt do thi su dung nhién li€u diézen vao
khoang 1.552,9 gCOjeq/km, trong d6 CO» chiém ty
trong 16n nhat; CHs va N,O dong gop khong dang ké
nhung van can tinh dén do gia tri GWP cao. So sanh
v6i nghién ctru trude day [4], sai 1éch chi khoang 6,4%
dbi véi CO,, khing dinh do tin cdy cua mo hinh

An toan, méi trwong va phat trién hang hai bén virng

MOVES khi dugc hiéu chinh theo dic trung hoat
dong ngoai thuc t&. So v&i nghién ctru [21], nghién
ctru str dung IVE dé mo phong qua trinh phat thai cho
xe buyt tai Ha Noi, thi ¢6 thé thay rang kha ning nim
bét dic trung lai cia PTVT trong MOVES tt hon.
Thir nhét, IVE da khong nam bét dugc phat thai CH4
trong khi theo IPCC trong linh vyc nang lugng, sy
phat thai nay 1a chic chén c6, du khong déng ké. Thi
hai, sai sO phan trim ctia két qua mo phong phat thai
CO, bang IVE so véi két qua do 14 7,8%, cao hon mirc
6,4% dat dugc khi mo phong baing MOVES.

Dbi véi xe buyt dién, Bang 8 cho thdy mirc tiéu
thu dién nang trung binh theo moé phong la
2,02kWh/km, tuong ung v6i EF gian tiép Ia
1.368,2gC0O2eq/km khi EF lud¢i dién cua Viét Nam
hién tai 1a 676,6g/kWh. So sanh véi dir li¢u thuc té
cua VinBus (1,08-1,28 kWh/km) va cac nghién ctru
qubc t& (Puc: 1,65-1,84 kWh/km; Phép: 2,4-4.6
kWh/km), c6 thé thay rang két qua mé phong mirc tiéu
thu nang luong dién nam trong khoang hop 1y, phan
4nh dic trung van hanh d6 thi v6i nhidu diém dimng va
tdc do thap.

So sanh hé s phat thai KNK gian tiép cua xe buyt
dién v6i hé so phat thai KNK tryc tiép cua xe buyt
truyén thong c6 thé thay rang hiéu qua giam phat thai
KNK tong thé 1a khong dang ké khi co ciu ngudn dién
Viét Nam con phu thudc 16n vao nhiét dién than. Tuy
nhién, mirc giam phat thai KNK thong qua giai phap
thay thé xe buyt truyén théng bang xe buyt dién c6 dé
dat trén 47,9% vao nam 2030 va trén 74,1% vao nam
2040 khi ludi dién qubc gia giam ti trong dién than
theo Quy hoach dién VIII va hé thong giao thong tiép
tuc duoc cai thién.

4. Két luan

Nghién ciru nay di xay dung hé s phat thai KNK
dac trung cho xe buyt do thi tai Viét Nam dua trén dac
trung qudc gia, bao gdm EF truc tiép cho xe buyt sir
dung nhién liéu diézen va EF gian tiép cho xe buyt
dién. Két qua cho thiy hé sé phat thai KNK cua xe
buyt truyén théng dat khoang 1.552,9gCOz¢/km,
trong khi xe buyt dién c6 EF gian tiép khoang
1.368,2gCOz¢/km. Sai s6 gilra Kkét qua mod phéng va
56 ligu do thyc té nho hon 10%, khang dinh do tin cay
cua phuong phép st dung phén mém MOVES khi
duoc hiéu chinh theo déc trung quéc gia.

Hiéu qua giam phat thai cia xe dién hién con han
ché do co ciu dién Viét Nam phu thudc nhiéu vao
nhiét dién than. Tuy vay, Quy hoach dién VIII cho
thdy tiém ning cét giam phat thai rat 16n khi thuc day
giao thong dién. Do d6, dé dat muyc tiéu phat thai rong
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“0” vao nam 2050, Viét Nam can song song dy manh
chuyén dich sang ning luong téi tao. Két qua nghién
clru ndy cung cip co s khoa hoc quan trong cho kiém
ké KNK & Mirc 3 theo IPCC va hd tro hoach dinh
chinh sach gidm phat thai trong giao thong van tai.
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