Transport and Communications Science Journal, Vol 76, Issue 03 (04/2025), 213-227

Transport and Communications Science Journal

APPLICATION OF IVE SOFTWARE TO ESTIMATE
GREENHOUSE GAS EMISSIONS FROM MOTORCYCLES IN
HANOI

Vu Thi Ngoc Anh?!, Vu Thi Mai!, Nguyen Trong Hieu?, Bui Le Hong Minh?, Than
Thi Hai Yen?, Nguyen Thi Yen Lien®”

'Hanoi University of Natural Resources and Environment, 41A Phu Dien Street, Bac Tu Liem,
Hanoi, Vietnam.

2Faculty of Transport Safety and Environment, University of Transport and Communications,
No 3 Cau Giay Street, Hanoi, Vietnam.

ARTICLE INFO

TYPE: Research Article

Received: 04/03/2025

Revised: 25/03/2025

Accepted: 10/04/2025

Published online: 15/04/2025
https://doi.org/10.47869/tcsj.76.3.2

“ Corresponding author
Email: nylien@utc.edu.vn; Tel: 0972079992

Abstract. The transportation sector is currently one of the major sources of greenhouse gas
(GHG) emissions due to its large energy demand, while energy mainly comes from fossil
fuels. This study aims to quantify greenhouse gas (GHG) emissions from motorcycles in
Hanoi using the IVE simulation software, based on real-world driving data. The driving data
were collected using a Garmin 65s device across 40 road routes in Hanoi. A nine-step filtering
process was applied to eliminate random errors, with 7.1% of data points detected and
corrected. The distribution of vehicle-specific power (VSP) for motorcycles in Hanoi is
predominantly concentrated in idle or low-power regions. The results indicate that the GHG
emission factors for motorcycles in Hanoi are 46.71 g/km for CO: and 0.27 g/km for CHa.
The total GHG emissions from motorcycles in 2020 were estimated at approximately 1.36
million tons of CO:td and are projected to reach 1.78 million tons by 2025. The average
annual GHG emissions per motorcycle under real-world driving conditions in Hanoi are
estimated at 0.41 tons of CO:td.
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Tom tat. Giao thong van tai dang 1a mot trong nhitng ngudn phét thai khi nha kinh (KNK)
cha yéu do nhu cau niang luong Ion trong khi nang lugng chia yéu dén tir nhién liéu hoa thach.
Nghién ctru nay nham xac dinh luong phét thai khi nha kinh (KNK) tir xe may tai Ha Noi
dira trén dic trung 1ai ngoai thyc té, sir dung phan mém mé phong phét thai IVE. Dit liéu l4i
thue duoc thu thap bang thict bj Garmin 65s trén 40 tuyén duong ciia Ha Noi. Bo loc gom 9
bude di duoc st dung dé xu ly cac sai sb ngau nhién, ty 1 cac diém dir lidu da duoc phat
hién va xt ly 1a 7,1%. Su phan b cong suat riéng cua xe may tai Ha Noi tap trung chu yeu
trong viing ¢6 van toc bang 0 hodc viing ¢ cong suat thap. Két qua cho thay hé sé phét thai
KNK cua xe may tai Ha Noi di vi CO2 va CHa lan luot 12 46,71 g/km va 0,27 g/km. Tong
luong phat thai KNK tir xe may nam 2020 woc tinh khoang 1,36 triéu tin COstd va cd thé dat
1,78 triéu tan vao ndm 2025. Mic phat thai KNK trung binh nim cta mot xe may trong diéu
kién lai thuc tai Ha Noi vao khoang 0,41 tan COxtd.

Tir khoa: hé sé phét thai, khi nha kinh, xe may, IVE, VSP, Ha Noi.

@ 2025 Truong Pai hoc Giao théng van tai

1. PAT VAN PE
Hién nay, bién ddi khi hau (BDKH) dang 1a thach thuc 16n ddi véi toan nhan loai, anh
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huéng sau sic va 1am thay doi toan dién doi sdng x& hoi toan cau. Viét Nam 1a mot trong sb
cac qudc gia chiu tac dong nang né boi BDKH. Cac hién twong thoi tiét cuc doan da gay ra
nhitng thiét hai vé kinh té cua Viét Nam, thiét hai vé GDP lién quan dén BDKH trong nam 2020
wdc tinh 18n t6i 3,2% [1]. Toc do trién nhanh chong cua nén kinh té duoc cho 1a nguyén nhan
chinh lam gia tang luwong phéat thai khi nha kinh (KNK); trong d6 giao thong van tai (GTVT)
dugce xac dinh 1a mot trong s6 cdc nguon phat thai chinh [2]. Nhu ciu ndng luong ciia nganh
GTVT (khoang 16,5% téng nhu cau nang luong qudc gia nam 2021 [3]) trong khi phan 16n nhu
Cau ning luong hién nay dén tur nhién liéu héa thach da khién cho luong phét thai KNK tur
GTVT chiém ti trong lon, t6i 18% tong luong phét thai KNK tir linh vuc nang lugng tai Viét
Nam [2]. Trong d6, duong bé 13 linh vuc phét thai lugng KNK cao nhat, chiém 80% tong luong
KNK tir nganh GTVT [2]. Trén thyc té, méc du ty trong ctia xe may trong dong xe luu hanh da
¢6 xu hudng giam nhe trong nhu'ng nim gan day, tir 95,15% nam 2009 xudng 92% nam 2018,
nhung hién tai xe may van chiém ty trong 16n nhat trong trong dong xe luu thong, dat téi 92%
[4-6]. Piéu nay co nghia la phat thai KNK tir xe may dang & mirc cao. Do dé, viéc kiém soat
phét thai KNK tir PTVT n6i chung va xe may noi riéng dang 1 van dé cap thidt tai Viét Nam.
Nghién ctru nay hudng téi muc tiéu dinh luong lugng phat thai KNK tir hoat dong cua xe may
tai Ha Noi nham déng gop vao hoat dong quan ly tong thé chat lugng khdng khi tai Ha Noi noi
riéng va Viét Nam ndi chung.

Trong kiém ké phat thai, hé s6 phat thai (EF) dong vai trd quan trong. Uy ban Lién chinh
phﬁ vé BPKH (IPCC) khuyén nghi sir dung EF dugc xac dinh theo dic trung ngudn thai thay
vi EF mic dinh d¢ nang cao chat lugng kiém ké [7]. Hién nay, k¥ thuat xay dung EF, dic biét
cho PTVT, da dat trinh d9 cao. Trong cac phuong phép xac dinh EF cho nguon dong, mo phong
phét thai bang phan mém ngay cang pho bién nho vu diém vuot troi: rit ngin thoi gian, tiét
kiém chi phi, m6 phong da kich ban va danh gia chinh sach dé dang. Dic biét, vsi nguon dir
liu do phat thai ngay cang phong phu va chinh xac, déng thoi vai su phat trién manh mé cia
cac ky thuat xay dung mo hinh du bao dya trén dir liu I6n (big data), do chinh xac cta cac
phan mém mo phong ngay cang duoc cai thién. Huéng tlep can nay cling da duoc su dung kha
pho bién tai Viét Nam nhu trong nghién ctiru danh gia tiém niang dong loi ich cho xe buyt [8,
9], xe taxi tai Quang Ninh [10], xe may tai Ha Noi nam 2012 [11], cac phuong tién co gidi
duong bo tai thanh phd H6 Chi Minh [12]. Gan day nhat, Nguyen va Than [13] ciing da st dung
phan mém mo phong dé xac dinh hé sé phat thai KNK (EFco?) dic trung cho xe mdy tai Ha
Noi. Tuy nhién, nghién cau [13] chi xay dung EF cho mot nhom ddi twong xe méy ¢d tudi trung
binh 6,5 nam dé dua ra EFcoz dai dién cho ca doan phuong tién xe may tai Ha Noi. Trén thuc
té, tudi cua phuong tién 1a mot trong nhitng thdng s6 c6 anh huong dén muc phat thai caa xe.
Diéu d6 c6 nghia 1a két qua kiém ké phat thai KNK s& ¢ d6 chinh xac cao hon néu sir dung hé
s6 phat thai trung binh cua ca doan phuong tién, trong d6 c6 tinh dén ti 1& xe theo thoi gian xe
dua vao str dung va/hodc quang duong xe da di [14].

Tur nhitng phén tich & trén, nghién ctru nay hudng toi viéc xac dinh luong phat thai KNK
cua doan phuong tién xe may tai Ha Noi theo phuong phap mo phong phét thai dua trén dac
trung 1ai ngoai thuc té cua loai phuong tién nay. Trong d6, International Vehicle Emissions
(IVE) la phan mém dugc lya chon dé md phong phat thai caa xe may duya trén di liéu 1ai ngoai
thue dugc thu thap bang thiét bi ung dung cong nghé Hé thong dinh vi toan cau (GPS). Vi
cach tiép can nay, két qua kiém ké phét thai KNK d6i voi xe méy s& dugc cai thién dap ung
dugc muc yéu cau cao hon theo Tier 3 cua IPCC [7].
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2. PHUONG PHAP NGHIEN CUU

Quy trinh nghién cau nham xac dinh luong phét thai KNK cho xe may tai Ha Noi duoc
tom tat trén Hinh 1.

Vs g\

--------- Quy mo va ddc trung doan phuong tién xe may
St dung di liéu tir ngudn/
THU THAP _ Dirliéu khac (nhiét do, d6 &m, chét lugng Hehich cud dadiige edng b6
DU LIEV nhién liéu) --
k Dic trung lai ngoai thuce té < SUr dung thiét bi GPS
Loai bd cac sai s6 ngdu nhién trong b dir liéu el Xay dung bo loc xtr ly dir liéu
. van téc tic thoi trén MATLAB
XU LY i
DU LIEU — . ~ - - T
Tinh tan suat phan bd céng suat riéng cua xe sl Xay dwng chuong trinh tinh
K theo cac nhom Bin trén MATLAB /
MO PHONG Mé phéng phat thai dua trén dac trung lai : e,
PHAT THAI H ngoai thuc t& i Bifdune phan et VE
K LHé s6 phat thai (EF) /
/TI'NH . 2
LUONG b > Q=EFxN
\PHAT THAI '

Hinh 1. Khung quy trinh thyc hién.
2.1. Thu thjp dir liéu
2.1.1. Thu thap diz liéu lai ngoai thuc té

Thiét b thu thap di liu lai

Dix liéu 1ai ngoai thyc té 1a chudi cac gia tri van toc tuc thoi (Vi) cua xe theo thoi gian, nd
phan anh dic trung lai ngoai thuc té cua phuong tién. C6 hai cach tiép can duoc st dung phod
bién dé thu thap dit liéu 14i ngoai thyc té cua PTVT bao gom: st dung xe dudi theo xe khao sat
(car-chase) va phuong phap do dac trén Xe (on-board) [15]. Trong d6, phuong phap st dung xe
dudi theo xe khao sat khong phu hop dé thu thap di liéu 14i trong diéu kién mat do giao théng
I6n va xe muc tiéu phai d6i hudng lién tuc do mang luéi giao thong day dac Vi nhiéu nat giao
dd6ng murc nhu Viét Nam. Céc k¥ thuat do Vi trén xe bao gom viéc su dung c4c thiét bi GPS
hozc céc thiét bi thu dix liéu khac (data logger) duoc két ndi truc tiép voi xe thr nghiém. Rét
nhiéu nghién ciru da st dung céc thiét bi thu dit liu dugc két ndi truc tiép vao bd chan doan
OBD [16-18] hoic sir dung cam bién dé xac dinh téc d6 vong quay caa banh xe [13, 19, 20].
Tuy nhién, viéc sir dung thiét bi thu dit liéu két ndi truc tiép vao OBD khong phu hop vai xe
may vi hau hét xe may hién nay khong c6 b chan doan OBD; viéc lip dait thém cam bién ciing
doi hoi ky thuat chuyén sau. Trong khi do, tir ndm 1983, cac nha nghién citu va cac k§ su trong
linh vye GTVT da thu nghiém thiét bj dinh vi toan cau (GPS) nhu 1a mot giai phap thay thé cho
cac ky thuat khao sat truyen thong ndi trén [17]. Ky thuat nay ciing c6 thé xem nhu phuong
phap do trén xe, vi thiét bi GPS can duogc dit trén xe, nhung viéc lap dat thiét bi don gian, dé
dang hon phuong phap truyén thong [15, 21]. Do d6, céng nghé GPS da chung minh tinh hitu
ich trong viéc thu thap va théng ké dir liéu 1ai ngoai thuc té. Khi duoc st dung dong thoi voéi
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phan mém md phong, dir li¢u ndy rat c6 y nghia rat lon trong viée danh gia phat thai cua phuong
tién [17, 22, 23]. Tu nhitng phan tich ¢ trén, nghién ctru nay da su dung thict bi GPS, loai
Garmin 65s (Hinh 2.a), dé thu thap dir liéu lai ngoai thuc té caa xe may tai Ha Noi.

a. Thiét bi Garmin 65s b. Céc tuyén duong khao sat
Hinh 2. Thiét bi va cac tuyén dudng str dung trong thu thap dix liéu l4i.
Lya chon cac tuyén dirong

Céc tuyén khao sat duoc chon dé thu thap da dang phuong thirc lai cia xe méy trong diéu
kién giao thdng thuc té tai Ha Noi, dé dam bao phan anh diy du anh huong cia dic trung 1ai
ngoai thyc té dén phat thai. Dir liéu duoc thu thap trong ca ngay thudng va ngay nghi, vao giv
cao diém, gio thuong va gio thap diém. Nghién ctru nay ciing da ké thira dir liéu lai duoc thu
thap tir 30 tuyén, bao gdm céc tuyén trung tdm va vanh dai, trong nghién ciru trudc [24] va bd
sung thém dir liéu tir 10 tuyén duong khac (Hinh 2.b).

2.1.2. Thu thgp di liéu khac

Céc dir liéu khac dugc thu thap tir cc ngudn dir liéu chinh thong va cac nghién ciu da
duoc cong bé trude day nhu trong Bang 1 va Hinh 3. Trong d6, dit liéu ti I& xe theo tudi duoc
phan chia thanh ba nhém dé twong dong véi nhém xe duge dinh nghia trong phan mém IVE
dua trén tong quiang dudng ma xe da di dugc.

Bang 1. Cac dir liéu khéc.

STT Dit ligu Giatri Nguon
1 Quang duong di chuyén trung binh nim (VKT) 7400 km [11]
9 E)(;) lé;(,:)ngh);i ?éiy’:g;Hjoglgi (s6 liéu theo dang 6.122.936 xe [25]
3 Ty lé xe may trong luu thong so vai xe dang ky 0,54 [26]
4 S6 luong xe may trong luu thong (ndm 2020) 3.358.335 xe *)

5 Ty lé xe may cd dung tich xi lanh dugi 175cm® 99,9%  [26]
6  Nhiét d6 trung binh nim 25,8°C [27]
7 Do am trung binh nam 75%

Chd thich: (*) dit liéu dwoc xac dinh dya trén sé liéu vé sb xe ding ky va sb liéu ty 1¢ gitra s6 xe luu thong
va xe dang ky. K€t qua nay tuong dong véi so li¢u (~ 3.319.800 xe) dugc tinh dya trén s6 xe luu thong trén 100
nguoi dan (40,24 xe/100 nguoi dan [5]) va dan s6 Ha Noi nam 2020.

217



Tap chi Khoa hoc Giao théng van tai, Tap 76, S6 03 (04/2025), 213-227

Dudi 4 nam
(7,65%

Tu 4 nam

dén dudi 7
nam

(9,94%)

-~

Hinh 3. Phan b6 xe may tai Ha Noi theo tudi xe.
(Dir liéu duoc tong hop tir nghién cizu [25])

2.2. Xir Iy dit liéu

Mac du GPS cung cép dix liu lién tuc voi do chinh xac cao, Jungwook va cong su [28] da
chi ra mot s6 sai s6 ngau nhién pho bién nhu ban ghi trung lap, mét tin hi¢u, su troi cac gia tri
van toc “0”, gia tri van téc bang “0” gia va gia tri van téc di biét . Do do, can xir ly c4c sai s6
nay trudc khi sir dung dir liéu GPS dé tinh thong s6 dau vao cho phan mém mo phong phat thai.
Dua trén céc loai sai s6 phd bién nay, nghién ctru da dé xuat quy trinh xi ly dix liéu gom 9 budc

nhu trén Hinh 3.

Thiét bi GPS
(Garmlin 65s)
Vins!
v
| Chudan bj dit liéu ‘ -b{ B6 sung céc khoang tréng tin hiéu
v v
I Loai bé céc ban ghi cé thoi gian trung lap ‘ I Tinh gia t6c va cdng suat (VSPjns)
v v
Thay thé cac gia tri van téc di biét Thay thé cac gid trj van toc 16i dya trén phat hién
¥ gid tri cong suat dij biét
Loai bo dd trdi clia cac tin hiuV =0 *
3 Kh(r nhiéu va lam tron dit liéu
Thay thé cic gi tri V= 0 bj I8i 1

I Dir lidu GPS d3 dwoc xir Iy

Hinh 3. Quy trinh xtr ly dix li¢u GPS.

Toan bo cac budc cua quy trinh xir 1y duoc sap xép theo thir ty ting dan muac do phic tap
trong viéc phat hién va sta loi, trén bo dix liéu Vi so cap ban dau va bo dir liéu thir cap cong

suit riéng tic thoi (VSPy). Nguyén ly chung cua cac budc xu ly 1a:

- Giai dogn 1: Nhan dién cac diém chira sai s6 ngau nhién dwa vao cac gia tri gioi han nhu

budc thoi gian 1 gidy, van toc va cong suat cyc dai;

- Giai doan 2: Tao céc khoang tréng dix liéu tai c4c vi tri twong tng ma da duoc nhan dién

c6 chtra sai s6 ngau nhién (trir d6i véi 16i ban ghi trung lap);

- Giai dogn 3: Str dung thuat toan wéc luong dit liéu thiéu caa Ivan Selenick [29] dé tim

lai cac gia tri pht hop cho cac khoang tréng duoc hinh thanh & Giai doan 2.

Chi tiét caa cac budc loc trong toan bd quy trinh loc duoc trong nghién ctru trudce cua chiing
toi [19, 30]. Toan bo cac budc cua quy trinh loc duoc phat trién trén phan mém MATLAB.
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2.3. M6 phong phat thai

Hién nay, cac phan mém md phong phét lién tuc da dang dugc sir dung phd bién dé thay
thé cac phan mém ma phong phat thai dya trén gia tri trung binh [31]. Trén thyc té, phan mém
phan mém International Vehicle Emissions (IVE) dang duoc sir dung rat pho blen trong cac
nghién ctru lién quan dén phat thai ciia phuong tién tai Viét Nam. Pay 1a phan mém mé phong
phat thai lién tuc duoc phat trién bai Cuc Bao vé moi trudng My (US.EPA) nham hd trg hoat
dong kiém ké phat thai trong linh vuc GTVT tai cac nude dang phat trién. Do chinh xac cua
IVE da dugc danh gia théng qua nghién ctu cia Guo va cong su [32]; theo d6, hé sb twong
quan giira gié tri phat thai do dugc va gia tri md phong ddi véi tat ca cac chat & nhidm déu 16n
hon 0,8. Do d6, mé hinh IVE d3 duoc lua chon dé sir dung trong nghién ciru nay. Giao dién
chinh ctia phan mém nhu Hinh 4.

IVE Model 2.0.2 == X

,,,,,

Hinh 4. Giao dién chinh ciia phan mém IVE.

Qua trinh tinh toan trong mé hinh duoc thyc hién dya trén cac phuong trinh tong quat nhu
sau [14]:

Q1 =B x Koy x K x...x K (1)
Qe = UFTPXD/UCXZt(f X Q XZd[ [dt] ><K[dt]]) (2)
Qka = Ze(fryx Quyx Zalfiag *Kiag]) (3)

Trong d6: Qpy 1a EF duoc diéu chinh cho mdi loai cong nghé, Qkq la EF trung binh cua xe
trong giai doan khoi dong, Qca 1a EF trung binh cua xe trong giai doan di chuyén, By 1a EF nén
ing véi mdi loai cong nghg, f[t] la ty 18 di chuyén theo cac nhoém cong nghé khéc nhau, fiaqg 12
ty 1é cia cac phuong thic 1ai, Uprp 12 van téc trung binh theo chu trinh thir chuin FTP caa

US.EPA, Ug la van toc trung binh tir ddc trung 1ai ngoai thyc té, D 1a quing duong di chuyén,
Kiag 1a hé so twong quan vai kiéu lai (che do 1ai), Koy, Ko, Koo 12 cac hé so dieu chinh.

Dic trung 14i ngoai thuc té ciia phuong tién dya dua vao phan mém IVE théng qua tan suat
phan bd cua cac nhom Bin. Hai thong sé quan trong 1a VSP va muc d6 tai cua dong co (ES)
duoc thiét 1ap dé dic trung cho phuong thic 1ai xe trong mé hinh IVE. Mtc d6 tai cia dong co
thé hién tuong quan gira nhu cau tai nang lugng cia dong co trong vong 20 gidy van hanh va
s6 vong quay caa dong co trén phut (RPM). Cdng thic tinh mirc do tai caa dong co nhu sau
[14]:
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ES = RPMindex + (0,08 tin/kW)xPreaveragePower 4)
Trong d6: RPMindex = van tdci=o/SpeedDivier
PreaveragePower |a trung binh cua VSP trong 20 gidy (KW/tan).

Déi véi xe may, VSP duoc xac dinh nhu sau [33-35]:

VSP =v x (1,1 X a + 9,81 x at an(sin( grade)) + 0,132) + 3,02 X 10™* x v3 (5)

Trong do6: v 1a van toc tuc thoi cua xe (m/s), a 12 gia toc tic thoi cua xe (m/s?), grade 1a do
doc cua duong (grade = 0 doi vaoi duong do thi).

Trong IVE, VSP duogc chia thanh 20 nhdm va Engine stress dugc chia lam 3’nhém. T6 hop
cac nhom theo VSP va mirc d6 tai cia dong co sé thu dugc 60 nhom bin, goi tat 1a nhém bin
VSP, dé nhap dit liéu dic trung 1ai ngoai thuc té ciia phuong tién [14].

2.4. Tinh luwgng phat thai khi nha kinh

Nghién ctiu nay st dung cach tinh lugng phat thai KNK cho linh vuc ning luong dbi véi
ngudn dong duoc hudng dan boi IPCC [36]. Pay la cach tiép can dang dugc Bo Giao thdng van
tai sir dung trong hoat dong kiém ké phat thai [37]. Nghién ctru nay wdc tinh tong luong phat
thai KNK khi xe hoat dong trén dudng va khi xe khai dong, bo qua cac phat thai lién quan dén
bay hoi nhién liéu do luong phét thai nay rat nho so véi lugng khi xa. Do d6, hé sé phat thai
cua cac KNK thu duoc tir qua trinh chay md phong phat thai cia xe may trén phan mém IVE
s& dugc st dung dé tinh lwong phét thai KNK theo Cong thuc 6 [7].

Qcoztd = (Z GWP; X (EFq; + EFyq; X n)) X VKT x N x 107° (6)
i=1
Trong d6: Qcoz:a 1a lugng phat thai KNK (tin/nam); EF ;i 12 hé sb _phat thdi cua khi nha
kinh i (bao gdm COz, NO2 va CHa [7]) khi xe chay (g/km); EFsqi la he s6 phét thai cia khi nha
kinh i khi xe khéi dong; GWP; la chi s6 tiém ning am |én toan cau caa chat 6 nhiém i (Bang 2);
N 1 s6 xe may luu hanh (xe); VKT la quing duong di chuyén trung binh ndm (km/xe.nam); n
la s6 1an khoi dong trung binh (1an/km).

Bang 2. Chi sé tiém nang néng 1én toan cau.

TT CacKNK GWP (100 nim) [38]
CO;, 1
CH, 29,8
N,O 273

3. KET QUA VA THAO LUAN

3.1. Két qua xir Iy dir liéu

Ty Ié sai s6 ngau nhién d3 duoc phat hién va xir ly trong b dir liéu van téc tie thoi duoc
thu thap bang thiét bi GPS duoc dua ra trong Bang 3. Theo Bang 3, ty 1& cc sai s6 ngau nhién
lién quan dén céc ban ghi bi tring lap va céc gia tri van tdc 13i trong bo dit liéu thu dugc vao
khoang 7,1%. Trong d6, 15i lién quan dén khoang trong tin hiéu 1a cao nhat (2,9%), theo sau né
12151 lién quan dén thoi gian (2,2%) va do troi cia cac gid tri Vie = 0. Lién quan dén sai s6 ngiu
nhién trong di liéu van tdc (xem xét cac ban ghi ding) thi c6 thé thay rang 15i vé khoang trong
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tin hiéu va do trdi cua cac gia tri Vit = 0 chiém ti trong cao nhat. Trén thyc té, thiét bi GPS hoat
dong dua trén tin hiéu vé tinh, va tin hiéu nay cé thé bi nhidu, tré, hoac khic xa do tang khi
quyén hozc khi xe di chuyén qua khu vyc nha cao tang va dudng ham [22, 39]. Do d6, day la
hai loai 16i phd bién nhat trong dit liéu duoc thu thap bang thiét bi GPS, tuong tu cac két qua
dugc dua ra trong [22, 40].

Bang 3. Két qua xtr ly dit ligu.

Ty 18 13i (%)

Y Nghién ciru So sanh véi cac nghién ciru khac
Céc sai so R
nay
(St dung [40]
Garmin 65s) [41] (Str dung Garmin etrex
vista HCX)

Céc 16i lién quan thoi gian 2,2 0 0,00
Van toc di biét 0,1 1,0 0,01
Do troi cua cac gidtriv=0 1,7 0 3,18
Giatriv=0gia 0,1 0 0,16
Khoang tréngrtin hiéu 2,9 0 2,54
GI? tri van toc LOI !lenA guan A’tol su 0.1 0.6 114
khdng phu hop vé mat cong suat
Tong 7.1 1,6 7,03

Trong do, nghién ctru [41] thu thap dix liu lai ngoai thuc té cua xe may bang bo thu di lieu
dugc két ndi tryc tiép vai xe thir nghiém, st dung cam bién hong ngoai dé xac dinh toc do vong
quay cua banh xe. N/A biéu thi loai 16i twong (g khong xuét hién trong bo dir liéu do ky thuat
sir dung d¢é thu thap dit liu khong thé tao ra loai 16i ngau nhién do.

Ngoai ra, két qua nghién ctru ciing cho thay dit liéu dugc thu bang GPS ¢ ti 1é sai s6 ngau
nhién cao hon so véi dir liéu dugc thu thap bang thiét bi thu dix liéu két néi truc tiép voi xe thu
nghiém khoang 4,4 lan. Tuy nhién, nghién ctru trude cua ching t6i da chimng minh dugc rang
hai bo dir liéu nay dat dugc sy twong ddng rat cao sau khi duoc xir Iy dé loai bo cac sai s6 ngau
nhién, trung binh phan tram khéac biét gitra cac Vi giita hai bo dit liéu chi 4,1% [41]. Diéu nay
cho théy hiéu qua cua bo loc dir liéu duoc dé xuat dong thoi cling gop phﬁn khang dinh d6 tin
cay cua viéc tng dung thiét bi GPS dé thu thap dit liéu 1ai ngoai thuc té khi duoc két hop thém
bo loc xtr ly dir liéu. Hinh 3 dudi day minh hoa hiéu qua cua bo loc dir liéu.

(b)

DY léch tan suat
phén bé gia téc - van téc (%)

N

Vén téc (km/h)

10

6 0 60
o L\|
(m2 |
100 150 200 250 300 %)
Thei gian (gidy)

v \I‘an‘acw“

Hinh 5. So sanh di liéu thod va dix liéu da qua xir ly.
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a) So sanh chudi dit liu van toc tirc thoi theo thoi gian; b) So sanh do léch trong phan b6 tan
suat gia toc — van toc
3.2. Pic trung lai ngoai thue té ciia xe may tai Ha Noi
3.2.1. Théng sé ddc trung ldi
Dua trén b dir liéu GPS da qua xtr ly, nghién ctru nay da xac dinh duoc dac trung lai ngoai
thuc té cua xe may tai Ha N6i nhu trong Bang 4.

Bang 4. Mot s6 thong s6 dic trung 1ai ctia xe may tai Ha Noi.

Théng so Pon vi Nghién ciru nay So sanh veéi [19]
Van tdc trung binh km/h 22,31 21,09
Van téc 16n nhat km/h 40,19 41,47
Ti ¢ lan dung lan/km 0,64 0,90
Gia tri trung binh ctia VSP duong W/kg 2,55 2,66
Gia tri trung binh cua VSP am W/kg -2,12 -2,39

Trong d6, nghién ctru [19] thu thap dir ligu van toc tac thoi bang bg thu dir ligu (data logger)
duoc ket noi tryc tiep véi xe may de thu thap dix liu lai ngoai thuc t€ cua xe may tai Ha Noi;
st dung cam bién hong ngoai @€ xac dinh toc d6 vong quay cua banh xe.

Bang 4 cho thiy mire d9 twong dong tot gitra dir liéu ddc trung lai duoc thu thap bang thict
bi GPS va bang b¢ data logger. Do do, str dung thi§t bi GPS két hop véi bo xur ly dix liéu tang
cuong 1a mot gidi phap don gidn nhung higu qua de co the thu duoc déc trung 14i ngoai thyc te
cta phuong tién vai do tin cay cao nhu da dugc phén tich chi tiet trong [41].

3.2.2. Phdn bé céng sudt riéng ciia xe mdy trong diéu kién lai thirc

Su phan b dit liéu hoat dong lai ngoai thuc té vao cac nhdm Bin dua trén VVSP va muc tai
cua dong co theo dinh nghia cua phan mém IVE duoc dua ra trén Hinh 6.

60
<
S 50 |
£
0 40 }
i)
£ 30 m Dt lidu l3i thuc
(8]
'® 20 WTMC
<@
> 10 G
" |
O lllllllll-lllllllllllllll
O d N O < 10N O N 0 OO O 0 AN N < 1D OWN0 OO O H N
CCCCCCCCCCHHHHHHHHHHNNN
D hD b mDbobobbodea S S S ESEESE LS LS E L LS EELCE
[’ I ' TR a a JRYa o o ' JRYa [ o o ' Yo' Yo o Yo N '

Hinh 6. Phan bé dit liéu hoat dong theo cac nhém Bin.

Theo Hinh 6, dit liéu 14 ngoai thuc té cua xe may tai Ha Noi duoc dic trung boi su tap
trung chii yéu vao cac nhom Bin 11 va Bin 12 vai ty 1& lan luot 1a 49,95% va 35,09%. Pay la
hai nhém bin c6 chira VSP bang 0 va VSP duong rat thap, dai VSP cua hai nhém bin nay tir -
2,9 kW/tan dén 5,3 kW/tin. Dic biét Bin 11 chira cac diém dit liéu hoat dong & ché do khong
tai ciia xe may va cac diém dit liéu c6 VSP trong khoang [0; 1]. Do vay, su phan b cac nhém
bin VSP dugc xac dinh trong nghién cau nay la phu hop véi nghién ciru cia Dung va cong su

222



Transport and Communications Science Journal, Vol 76, Issue 03 (04/2025), 213-227

[42] cho xe méy tai thanh phé H6 Chi Minh va nghién ciru Nguyen va cong su [43] dbi véi xe
may tai Ha Noi. Su phan bé tap trung nay c6 thé duoc giai thich bai dic trung 14i ngoai thuc té
ctia xe may bi han ché vé toc do trung binh va ti 1é thoi gian khdng tai 16n do mat do giao théng
cao va tinh trang Un tic giao thdng xay ra thudng xuyén nhu di duoc nhan dinh trong [19].
Ngoai ra, nghién ciru trudc cua ching toi da chi ra rang muc tiéu thu nhién liéu trung binh cua
xe may (lit/100km) khi xe hoat dong trong dai 0 < VSP <1 1al6n nhat [44]. Do d6, c6 thé thay
rang xe may tai Ha Noi s& co muc phat thai cao. Hinh 6 ciing cho thay ti I¢ phan b dir ligu i
ngoai thuc té cuia xe may tai Ha Noi vao hai nhom bin nay cao hon so véi dir 14i trong chu trinh
thir chuan WTMC khoang 23,5%. Diéu nay ¢ nghia la phét thai cia xe may tai Ha Noi trong
diéu kién 14i thuc s& cao hon so voi muc phét thai duge do theo chu trinh thir WMTC.
3.3. Mirc phat thai khi nha kinh

M6 phong phat thai ciia xe may tai Ha Noi theo dir liéu lai ngoai thyc té, dic trung thanh
phan dong xe theo quing duong di chuyén va cdng nghé bang phan mém IVE, nghién ciru nay
da thu dugc hé sé phat thai dac trung cua cac chat 6 nhiém nhu Bang 5.

Bang 5. Hé sb phat thai cua xe may tai Ha Noi

Heé s6 phat thai khi xe chay (EFa)

Chat 0 Nghién ciru nay So sanh véi nghién ctru Khac

nhiém EF (g/km)  Ch thich
Khi nha kinh
Tung va cong su [45] doi véi xe Honda Lead 125cc,
Cco, 46,71 50,26 tudi tfung binh 3 nam, do phat thai trén bang tha
con lan.
62,92 Kim Oanh va cong su [11] dbi véi xe may tai Ha
CHa 0,27 0,43 Noi, sir dung phan mém IVE.
N.O 0,00
Chat 6 nhiém khac
CO 3,22 5,96
Voc 116 199 Kim Oanh va cong su [11] dbi véi xe may tai Ha
SO 0,00 0,01 Noi, sir dung phan mém IVE.
PM 0,06 0,12
0,21
NO, 0.13 Tung va cong su [45] doi véi xe Honda Lead 125cc,
’ 0,11 tudi trung binh 3 ndm, do phat thai trén bang thu
con lan.
Heé sb phat thai khéi ddng (EFwa) (9/1an)
Chat 6 Nahien ciu nay —° sénh vai nghién ciru khéc
nhiem 9 y EFw
CO; 5,16 -
N.O 0,00 -
CH. 0,70 - Kim Oanh va cong su [11] ddi véi xe may tai Ha
co 12,73 18,12 Noi, st dung phan mém IVE.
VOC 3,05 3,98
NOy 1,01 1,66
PM 0,17 0,23

Bang 5 cho thiy két qua nghién ctru ndy tuwong ddng véi cac nghién ciru trude vé EF d6i
v6oi KNK va chat 6 nhiém khéc. Tuy nhién, hau hét cac EF dat dugc trong nghién ctru ndy cao
hon so vdi két qua cua Tung va cong su [45] nhung thap hon két qua cua Kim Oanh va cong
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su [11]. Biéu nay hoan toan phu hop vi Tung va cong su [45] nghién clru trén xe moi (tudi trung
binh 3 nam), trong khi nghién nay hudng t6i kiem keé phat thai cho cd doan phuong tién xe may
tai Ha N(f)i, bao gom ca xe cil. Ngoéi ra, trén }hu’c t§ giao ‘th(‘)ng tai Ha NoO1 da duoc cai thién
dang ké trong 10 nam qua nho no lyc nang cap ha tang dong thoi ty 1€ xe mai trong dong xe
luu thong téng. Do do, EF trong nghién ctru nay thap hon so véi nghién ctru cua Kim Oanh va
cong su [11] cho xe may tai Ha Noi mac du cung phuong phap ti€p can.

Téng lugong phat thai KNK cia xe may tai Ha Noi duoc xac dinh dya trén b EF dac trung
(Bang 5) duoc dua trong Bang 6.

Bang 6. Lugng phat thai khi nha kinh cta xe may tai Ha Noi.

Lugng phat thai KNK
(tan CO2/nam)

So sanh véi nghién ciru khac

Truong hop Poan phuong Trung binh mét  Trung binh mot xe A

tién Xe may Xe may (tdn CO,td/xe.nam) Nguon
Str dung sb luong xe may
theo ding ky tich lity dén 2,46.10° 0,41 [37]
nam 2020 , Str dung hé sb
Sur dung 56 licu xe miy dang 4 35 16 0,41 0,32 phat thai mic
Ivu hanh nam 2020 T ' ' . :
S6 lugng xe may luu hanh dH}h d‘fﬁ’c cung
duoc du bao cho nim 2025 1,78.10° 0,41 cap bai IPCC
(khoang 4,4 triéu xe)"")

Chu thich: © dit liéu duoc uéc tinh dya trén quy mo doan xe may trong luu thong ctia ca nude
(theo [46]) va ti 1€ xe may trong luu thong ctia Ha Noi so vdi ca nude.

Béng 6 cho thay lwong phét thai KNK phu thuéc manh mé vao quy mé doan phuong tién,
mic di mutrc phat thai KNK trung binh ctia mot xe khoang 0,41 tin CO2td/nam nhung sy thay
d6i ciia tong luong KNK co thé ting 1én 80,9% khi sir dung s xe theo ding ky. Trén thyc té,
rat nhiéu nghién ctru da chi ra réng c6 su khac biét rat 16n vé s6 luong xe luu hanh voi sd xe
dang ky lity ké. Dya trén so liéu thong ké xe may trong ca nuoc dén ndm 2018, Duc va cong su
[5] da cho thay trén thyc té trung binh ca nude s luong xe may luu thong chi bang 66%+77%
s0 lvgng xe dang ky luy ké. Do vay, viéc kiém ké phat thai KNK d6i véi cac PTVT duoc khuyén
nghi nén str dung s6 lugng xe luu thong thay vi s6 lugng theo dang ky.

Mtrc phat thai trung binh ndm cua mét xe may tai Ha Noi dugce xac dinh trong nghién ctru
nay cao hon khoang 28% so véi dir liéu duoc xac dinh boi BO Giao thong van tai theo [37]
trong d6 BO GTVT su dung EF méc dinh cua IPCC. Diéu nay phu hop véi phan tich o trén veé
su khéc biét vé dic trung 14i ciia xe may tai Ha Noi so véi chu trinh thir chuan va ngu y xe may
tai Ha Noi s& ¢ muc phét thai cao hon so v6i EF phét thai mic dinh dugc cung cip bai céc
nuéc phat trién.

Nhu vay, téng luong phat thai KNK dugc xéac dinh theo EF déc trung va dit liéu xe may
luu thong tai Ha N6i khoang 1,36 triéu tan CO2td nam 2020, du bao dat khoang 1,78 triéu tan
COatd trong nam 2025.

4. KET LUAN
Nghién ctru da ing dung phan mém IVE dé xac dinh lugng phat thai KNK tir xe méy tai

Ha Noi dya trén dir liéu 141 ngoai thuc té. Trong do, dix li¢u 1ai ngoai thuc té duoc thu thap voi
toc d6 cap nhat dir 1iéu 1Hz. Dir 1iéu GPS thu dugc da dugc xtr ly d€ loai bd céc sai s6 ngau
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nhién va khtr nhidu bang b loc gdm 9 bude xir 1y, cac bude duoc sip xép theo thir tu ting dan
murc do phtrc tap trong vi¢c nhan dién céc sai s0. Khoang 7,1% téng s6 dit liéu dua vao da duge
xtt 1y, bao gom cac 13i lién quan dén ban ghi trung lip. Nghién ciru ciing ching minh ring viée
str dung GPS két hop véi bo xu 1y dit lidu ting cudng 1a mot giai phap hiéu qua dé thu thap dic
trung 1ai ngoai thyc té voi do tin cdy cao. Két qua phan tich cho thiy xe may tai Ha Noi chu
yéu van hanh trong nhém Bin 11 (49,95%) va Bin 12 (35,09%), nén murc phat thai s€ cao. Mirc
phat thai KNK trung binh cta mdi xe may trong diéu kién lai thuc cua Ha Noi vao khoang 0,41
tan COxtd/ndm. Tong luong phat thai COxtd ciia xe may tai Ha Noi nam 2020 khoang 1,36 triéu
tAn COstd/nam va co thé dat 1,78 triéu tAn CO2td/ndm vao nim 2025. Nghién ctru cling cho
thdy lugng phat thai KNK giam téi 80,9% khi str dung s6 lwong xe luu thong thay vi s6 xe theo
dang ky dé kiém ké phat thai. Do d6, cac nghién ctru lién quan dén kiém ké phat thai KNK cho
cac PTVT duogc khuyén nghi str dung EF phat thai dic trung va dit liéu xe trong luu thong thay
vi st dung s6 luong xe ding ky. Két qua dat duoc ctia nghién ciru nay dong gop co sd khoa hoc
¢6 ¥ nghia cho hoat dong quén 1y tong hop chat luong khong khi tai Ha Noi.
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