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NOI dung

= PP tiém can, cong thuwc tinh va pp
thu thap so liéu hoat déng cho cac
loai nguon thai khac nhau

= Gigi thiéu vé ABC EIM va cdng cu
excel

= Thwe hanh: s&r dung cdng cu
excel dé tinh El cho mét thanh
pho/tinh



(1) Phuong phap tiem can, cong thure tinh, phuong
i phap thu thap so lieu hoat doéng va EF

= COng thirc chi tiét thay dbi theo loai nguodn
= Phwong phap thu thap so liéu

= Ty thudc vao phwong phép tinh va yéu cau

chat lwgng so lieu

= TUy thudc vao nguodn thai va sob liéu san co
= Cac pp thu thap co ban:

= Tai liéu thdng ké dia phwong

= SO liéu quoc té

= SO liédu nghién ctru: cong bd hay cla dw an

= S6 lieu khdo sat, do dac, v.v



Cbng thire co ban dung EF

Phat thai = Hé So EF X dir liéu hoat déng AL

Can c6 so liéu hiéu suat xur

Chon EF phu hop vé&i coén . .
: s &0 : ly phat thai cua nguon diém

nghé va thwc té van hanh

Cdng thire tinh ap dung cho céac loai nguon
= Nguon diém

= Nguon dién

= Nguon di déng



Nguén diém

Phat thai = EF x AL x (1 — CE/100)

= Hé so phat thai (EF): EF do cho cac ngudn dia phwong
ho&c chon hé sd phu hop véi cong nghé san xuat

= SO liéu hoat déng (AL): mirc do chi tiét cha so liéu tuy
thudc vao TIERS cua El, tr so liéu thdng ké qudc té dén dia
phwong va so liéu khao sat dia

= Hiéu suat xtr ly (CE): dwa trén hiéu suat thwc té ctia nha
may. gia tri dién hinh cla tirng loai cdng nghé x& Iy (%)



Cac phwong phap tinh phat thai cho
nguon diém

Phwong phap wéce tinh El

Céach tiép can

Hé thong giam sat phat thai | T dwdi 1én
lién tuc (CEMS)
Kiém tra ngudn Tl dwdi l1én

Can bang vat chat

Tl dwdi 1én va Trén xudng

Hé sb phat thai va hoat dong

Tl dwdi 1én va Trén xudng

Phan tich nhién liéu

T trén xuodng

Mo hinh tinh phat thai

Tw duoi lén

U'éc tinh ky thuat

T dwdi 18n va Trén xudng




D@ liéu can cho El cac cap (TIER) cho

nguon diém: dot nhién liéu

Cap/ |Dirliéu hoat ddng| Nguon dir liéu Hé so phat thai
TEIR
Cap1 |Luwongtiéuthu |Tdng cucthéng ké, |EF cd san cho tirng
nhién liéu cia  |t6 chirc nang lwong |loai nhién liéu
méi loai nhién  |qudc té
liéu
Cap 2 |Loainhiénlidu |Khao sat so bo nha|Hé sb phat thai theo
va cdng nghé dot |may, hodc tr bdo  |tirng loai cdng nghé
cédo DTM (EIA)
Cap 3 |Sé liéu chitiét tai [Bao cdo phat thai |Phat thai tinh bang

nha may (vd.
CEMS)

va dang ky (PRTR),
Quan trac mbi
trwong

cach dung dong khi
thai (nbng do, nhiét
dé, lwu lwong)




PP EIl cho nguon dién

o La cac ngudn diém nhd hodc cac vung co phat thal |

> Cg) hoac khpng dét nhién liéu: tram xang, dun nau dan dung,
dot sinh khoi mé, bai rac, tram x& ly nwéce thai, bai khai thac
khoang san, v.v.

= El c6 thé ton nhiéu ngudn lwec hon so v&i nguén diém I6n
(LPS): v/d AL dbi v&i El cho dun nau dan dung can
=« Lwong va loai nhién liéu sty dung & cac lang, huyén, tinh
= COng nghé: cac loai bép va nhién liéu khac nhau va EF

= Dinh nghia rd dé tranh bd sét hodc tinh 2 1an do tring 1ap voi
nguon diém l&én (LPS)



Ngudn dién dot nhién liéu: EF cho céac

cap El
:h Cap 1 (Tier 1): dung tdng nhién liéu st dung
va EF,theQ nhién liéu (vi du: khéng tinh dén
loal bép nau)

Cép 2 (Tier 2): nhién liéu va cong nghé dot;
v/d lwong cui str dung trong cac loai bép khac
nhau co EF khac nhau

D lieu EF : US EPA (Webfire), EMEP, ABC
EIM (s6 liéu clia chau A (Viét Nam, Trung
Qudc, Pai Loan, Thailand, etc.) cho dun nau
dan dung va dot phé thai NN



Vi du: El ddi v&i dun nau dan dung

Céng thire tinh phat thai:

Emu,k — Zch,k * EFI,j,k

| = Loai nhién Ii@u str dung trong dun néu,dén dung :

Em,;, = Phatthai chat 6 nhiém i tlr viéc dun nau nhién liéu j trong bép
loai k

Fci = Lwong nhién liéu j dung dun nau (kg/nam) trong bép loai k

EF; = Hé so phat thai cla chat 6 nhiém i do dot nhién liéu |

trong bép loai k

EF c6 thé dworc trich xuat tlr cac co s& dir liéu qudc té nhw IPCC, EMEP/EEA,
ABC-EIM va USEPA, bai bao khoa hoc (Smith et al., 2000; Bond et al. 2004;
Zhang et al., 2000; Oanh et al., 2005; Bhatacharya et al., 2002)

S4 lidu vé bép va nhién liéu thu thap tlr cac khao sat



Vi du: El doi véi dot bo phé thai néng nghiép

Do EF cta détromra & AIT

Em,k = ZkMer)k XEFm,k

M, =P, xS, xD, x B,

Kim Oanh et al. (2011). Atm. Environ. , 45, 493-502.
= E,, = Emission (mass/yr) of species m from crop type k residue OB;
= M, = Crop residue biomass type k subjected to OB (mass/year);
= 7, = Burning efficiency (fraction, 0-1);
= P, = Production for crop type k (mass per year);
= S, = Specific residue-to-production ratio for crop type k (theo kI wot)
= D, = Dry matter-to-crop residue ratio (fraction, 0-1);
= B, = Fraction of dry matter of residue type k subjected to OB (0-1).

Céc sb liéu can cé khao sat cua dia phwong, dac biét 1a Bk



EF dot rom ra: dot dong va dot rai

.

PM, :: 18.3 g/kg phé thai

kho PM, .: 8.3 g/kg phé thai
Kho



Lwong phé thai NN dot bo &@ DNA (M), Tglyr
GOm 8 loai cay trong, chd yéu la rom ra
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Phan bd khong gian SEA CROB 2015 (t/yr/grid, except for
dioxins), GRID size: 0.1° X 0.1°
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\/,|' du: [EI TIERS va EF ,d’c‘)i vOi moOt
:h sO nguon dién khong dot nhién liéu

a Tier 1: dung EF tong hop mac dinh (bulk EFs), vi
du, g VOC phat thai tir tank chira nhién liéu

o Tier 2: dung mo hinh phat thai, vi du g VOC tw
tank chtra nhién liéu tinh theo moé hinh “TANK
model” hoac “GLOBEIS hay MEGAN” cho phat thai
VOC tir cay coi

a Tier 1: tram xang dung so liéu ban xang, ap suat
hoi Reid (RVP), va nhiét d6 (Huy va Kim Oanh,
2020)

a Tier 1: bui dwong (lwong bui, do 4m, ngay mua,
hoat dong xé c0), bui xay dwng (dién tich XD, gio)



Tom tat vé nguon dién

v'GOm rat nhiéu loai ngudn, ¢ hodc khdng dot nhién liéu

v'Thiéu s0 liéu EF va AL chinh xac la thach thirc 16n d/v
El

v'Nén bat dau bang phwong phap El don gian nhat (Tier
1) sau do tiép tuc hoan thién

v'Can trénh bé s6t hodc tinh 2 lan (vi dy, do tring I3p Vv6i
nguon diém)

v Co thé str dung mot so két qua do dac EF cho bép dun
va dot mé sinh khoi cua chau A va ASEAN



Nguon di ddng

Crankcase blowby Carburetor & Fuel tank evaporation
20% of the HC 20 % of HCs

Exhaust
90% of PM
100% of CO
100% of NOx
100% of Pb
60% of HC

(> 200 chat HC)

Phat thai xe chay xang




Céac ngudn di dong

Phat thai cua phwong tién giao théng trén duwdng
= Xe 0O t06 chay xang
= Xe bus va xe tai (hang nang, nhe) chay diesel
= Cac xe gan may 2-3 banh (2-ky, 4-ky)
= Cac phuong tién giao thong va may moc khong chay
trén dwong
= May bay
= Tau thuy
= Cac phuwong tién khéng di trén dwd'ng hang nang: may maoc xay
dwng, may ndng nghiép
= Dau may xe lra
= Céac loai khac: may cat cd



Hién trang & cac nwdc dang phat trién

Cac loai xe tai st dung va qua cli = can c6 bao hanh xe ¢d
thich hop dé giam thiéu phat thai

Thong thwdng xe khdng cd thiét bi gidm thai nhat 1a cac xe
doi ¢ (khédng c6 bién phap cwdng ché)

Sw quy hoach dé thi chwa dong bd va bat hop ly dan dén
tac nghén giao théng

S6 lwong xe tdng nhanh = tac dworng = phat thai cao

Ca cac ngudn phat thai di ddng trén dwdng va khéng Iwu
thong trén dworng déu déng gop lwong 6 nhiém lén

C6 10 trinh Euro va cai tién nhién liéu (xang khdng pha chi,
it benzen, xang bio, etc.) nhwng thuc té ap dung con cham
so v&i ké hoach trén giay to
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Khi thai hinh thanh nhw thé nao ?

i = D6t nhién liéu trong ddng co:
= Khi thai: CO, HC, soots, NOx
= HC lot piton “Blowby”
= Do bdc hoi:
= Trong ngay khi xe dau “Breathing”
= Sau khi vira chay xong
= Khi @6 x&ng vao binh
= Cac loai khac: PM tr manh banh xe, phanh xe
= Cac loai phat thai lién quan: VOC tir tram
xang, bui dwong



El cho giao thdng va cac nguon lién quan
Venhicle emission

s

Hot-soak (<1h) Diurnal & Resting Loss

Refueling

Kim Oanh, AIT Phuong (2008)



"> S& lidu can thiét dé tinh phat thai xe cd

Tier AL Nguc"m dir lieu AL EF

Tier 1 Loai va lugng nhién S0 liéu thong ké clia [SO liéu EF tong hop g/kg
liéu str dung qudc gia, quoc té nhién liéu tiéu thu

Tier 2 S0 lvgng xe Iwu S0 ligu nghién ciru, |g/km (s0 liéu do phong thi
thoéng, so km chay sO liéu khao sat, nghiém d/v van toc TB)
(VKT), van toc trung  |thdng ké
binh (TB)

Tier 3 SO lvgng xe Iwu S0 liéu khdo sat, va |g/km theo phan loai cong
théng, s6 km chay thong ké nghé dong co, EF thuong
(VKT), van toc tlrc thoi dwgc tinh bang mé hinh
(tang, giam toc), loai (IVE, MOVES, COPERT,
ddéng co (céng nghé) Mobile etc.)

Lwu y: sb lwong xe lwu théng khac véi lwong xe dang ky



Coéng thiee tinh El sty dung EF

i ddi voi xe cod
o Phat thai khi xe chay (running emissions):
E =NV x EF,, x VTK

(NV — so lwong xe lwu thong, VTK — s6 km
chay/nam; EF - g/km)

o Phat thai khi khéi dong: khi may néng va
khi may lanh (nghi >8 h)

E = NV x Number of Starts/Year/Vehicle x EF_,



Cac pp xac dinh EF giao thong

= Do dong lwc trong phong thi nghiém Chassis
dynamometer
= Do trén duong
= Vién tham (do dd hap thu UV/IR cua khi thai)
= Do tryc tiép trong ong thai
= Phong thi nghiém di déng (Sniffer)
= M6 hinh nghich dao
= M& hinh ham chui
= M6 hinh ngudn dwdng (Line source) modeling

= Cac moé hinh tinh EF thong dung



Cac moé hinh théng dung tinh EF cua xe cb

Models Developer Application Characteristic, advantages & limitations
MOBILE US EPA Widely used in | - BEFs are identified by emission model year & based on laboratory
China,U.S, dynamometer tests (FTP)
Thailand, e.g. | - Classification for motorcycles based on model year
- Better for macro scale (state, nations)
- Average — speed based
MOVES USEPA usS - BEFs based on on-board diagnostic (OBD) system
(thay thé - Replaced for MOBILE 6 & NONROAD
Mobile6 tw - Especially designed for U.S
~2010) - Various scales
- Graphical User Interface & Heavy (1G Memory)
EMFAC California Air | California, - BEFs are identified by emission model year & based on laboratory
Resource Hong Kong dynamometer tests
Boards - Especially designed for California State
-Technology categories & input data is more complicated than MOBILE
- Average — speed based
COPERT EEA European - BEFs based on ECE cycle with adjustment by real driving conditions
Europe Union, China - Similar to test procedures & standards of developingcountries
- 16 MC types based on Euro Std. & engine volume
- Better for macroscale (nations)
- Average —speed based
- Ignoring MCs start emissions & PM , . ,, cause errors
- Graphical User Interface; simple use & small program
IVE (St CE-CERT Many cities of | - BER based on vehicle technology; easily adjustment and second-by-
dung cho (USs) developing second driving pattern (VSP) based
VN) countries use - 155 types of motorcycles
the model - Calculate start, running, evaporation emission

- Calculate PM,,
- Better for mesoscale (city)
- Graphical User Interface; simple use & small program




So d6 khoi khi i'ng dung mé hinh IVE

- Secondary data
Primary data - Met. data (temp., RH)

- Technology distribution ;

: - Registered veh. number
SR DR LR - Fuel characteristics (S, Benzene
- GPS data

Data processing

w

Scenario storyline

IVE Model - Eco-driving
- CFD, CFN & NM program

- Paratransit revitalization
- Running EF (g/km) program

- Start-up EF (g/start)

L 2 *

- VKT
- Start-up No. Base case El [ Scenario El

N i

[ Emission reduction ]

Kim Qanh et al., 2016 & co-benefits




Vi du: Két qua chay IVE cho xe may Ha Noi, nam 2009-2010

Start Eljs RunEF15
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Source: Kim Oanh et al., 2012



Van téc xe ¢ va EF & Kathmandu,

Nepal (El cho 2010)
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(2) Gidi thiéu st dung cong cu Excel dé
tinh phat thai (ABC EIM)

= ABC EIM chU trong vao cac nguon thai
chau A va thu thép hé sO phét thai do ATMOSPHERIC BROWN CLOUDS

cho cac nguén chau A EMISSION

= Cong cy excel trong ABC EIM: dé dung ~ _INVENTORY
va co thé chon céc EF phu hop cho cac W NTPE T
nguodn thai ctia chau A

= AlIT st dung ABC-EIM cho cac nuwéc
déng Nam A: Indonesia, Thailand,

Vietnam, Cambodia and Myanmar va
SEA.

Contents lists available at ScianceDirect

Atmospheric Pollution Research

journal homepage: hitp://www.journals.elsevier.com/locate/apr

Assessment of national emissions of air pollutants and climate forcers
from thermal power plants and industrial activities in Vietnam

Lai Nguyen Huy "™, Nguyen Thi Kim Oanh ™"~
“ Air Pollution Research Group, Ton Duc Thang University, Ho Chi Minh City, Viet Nam

iment ard Labour Safety, Ton Duc Thang Universing Ho Chi Minh City, Viet Nam
and Management, Asian Institute of Technology. Pathumtheri, Thatlan




Gidi thiéu céng cu Excel cua ABC EIM

ebsite cua ABC EIM:
https://wedocs.unep.org/handle/20.500.11822/21482
= Gigi thiéu so lwoc céng cu tinh EXEL
= Cong cu duoc thiét ké dé thwe hién cac phwong phap wéc lwong phat thai
khac nhau dwoc thao luan trong ABC EIM.
= Sy phat thai mau kiém ké bao gém khoang 7 nguén chinh v&i gan 40
spreadsheets khac nhau.
= Cac spreadsheets lién két v&i nhau.
= Nguwdi dung dwoc yéu cau hoan thanh cac 6 tréng trong 6 dir liéu hoat dong.
= Dé bat dau mot tép mai, tai liéu trwdce tién sé dwoc lwu duwdi mot tén tép khac.
= MGt tinh nang khac biét gl]a sb lam viéc nay so v&i voi nhivng ngwdi khac la
str dung cac wéc tinh thap, trung tdm va cao, thay vi wéc tinh phat thai don Ié.
= Nguoi dung co thé thay déi va cap nhat EF phu hop véi dia phwong.



-

Phat trien ABC-EIM cho trng dia
phwong (vi du mot thanh pho Thailand

= Gidi thiéu cac diéu chinh phu hop véi d/p: chi tiét ve
nguon thai, cap nhat EF
= Gidi thiéu két qua va phan tich két qua & trang

‘Summary”
e

ATMOSPHERIC BROWN CLOUD (ABC) - EMISSION INVENTORY EXCEL TOOL
Workbook Version 1.0

Asian Institute of Technolagy

Prepared by
Last modified dats

PAGE NAVIGATION
Basic information of your inventory activity istrative leve
Do e i . ; SOURCE SECTOR : 1
ase year of inventory T CountrgiProvice n:
1. TRANSPORTATION Back
1.1. Road
about the PCD-AIT Emission Inventary Database Template Version 1.0 1.1.2. Running emisison
Davelopment of this tool was supzarted by Swadish international Development Conperation Agency [Sita), Swe h the
Development af methodology and databuse for ABCs recurcors umi jentory of selectad countries that was prepared by B c D E
the: Asian Institute of Technolagy IAIT), Thailand in coprdination with UNEP, RRCAP and the ABC Stience Team. Project ouerview Vehicles Fraction of sub-category| VKT (kmiyear) NOx emission factor (g/km) NO emissions (Tonnes)
can be seeen at htto:/fwww.isbe sit.acthfindex.php Category Sub-category
Suggested | Chosen (Suggested values) (Put your values) E= C x D /1000000
2. Manufacturing industry This tanl i a part of the ABC EIM, thus s, & suggested to refer to thie manial for practical guidance and detail explanation of values values c=AXB Low Central High Low Central High Low Central High | 1
? The piznizal ean b abbslpsd oo LINER poblication: Gasoline Pre Euro 0.011 0.011 463.014.601.28 1.308 1.308 0 607 0
Gasoline Euro 1 0.002 0.002 90,644,534.14 0.741 0741 0 74] 0
axcess different tyge of werksheets throigh the page navigitian. Ta start & new bsi. the dacument shauld first e Gasoline Euro 2 0010 0,010 109,786 220 55 0877 0377 0 158] 0
Hiplopeibismin s tision e il el b e Gasolie Euro 3 0038 0038 160206200180 0130 0130 o 200 0
3. Energy industry Gasoline Euro 4 0.047 0.047 2.011.083.550.10 0100 0.100 0 200 0
Be careful with unit of activity datal For some parts of combustion in energy sector, u ryian shest s grovided to convert Gasoline Euro & - - 0.060 0.060 0 0| 0
mass-biased unit (Tanne] ba anengy uni [Terra bo Gasoline Euro 6 B N 0.060 0.060 o 0 0
the prowided cells. Ta Aot “cnpy 4N paste” the data in to ealeulution part which will destroy the formuls, I you wedit have done oG 013 oot 51113541758 0699 0609 o 51 o
it just click "undo” buttan — ~
& emission from fuel LPG Pre-Euro 0.005 0.005 204,658.306.98 5513 5513 0 1128 0
Note that, all calculation results in canges {low, centeal snd high}in allsheets will be linked t the "tots] Emission® while in LPG Euro 1 0.001 0.001 43,058,607 57 0.881 0.881 o 39 0
“temparal and anetial disttibution’, sheets wil only display the eentral emissian talculstion resuts. LPG Euro 2 0.004 0.004 180.779.294.06 0.454 0.464 0 84] 0
LPG Euro 3 0017 0017 706,757,873.25 0195 0195 0 138 0
A range of avallable emission Facters sre arovited values far ench sauree sub-category, hawever, LPG Euro 4 0.021 0.021 867.506.871.80 0137 0437 0 121 0
. Open burning Users can enter their own areferred values in the provided selle, The amission calculation results are pravided in 3 range (law, PC  |Diesel Pre-Euro 0023 0.023 990.401.132.91 1.310 1310 0 1208] 0
central and hi at the emsion ranges Diesel Euro 1 0.010 0.010 425,457.87180 1.440 1449 0 617 0
shown in all worksheets wil be linked to the "totsl 1 the "temporal and Diesel Euro 2 0.016 0.016 562.114.701.14 1315 1315 0 871 0
Diesel Euro 3 0.080 0.080 3.420.207.118.27 1.200 1200 0 4412] 0
Residential and commery veatary, users liawé £ ise the unit of activity dats to be campatitle With the eniission Diesel Euro 4 0101 0101 4,205,330,682.82 0938 0.938 0 4029) 0
combusi energy sectar, orversion sheet is providéd ta canvert based Diesel Euro 5 _ N 0.180 0.180 o 0 0
T e slready the energy unit [Terra-Jouke), you can ingut divectly in the pro Diesel Euro 6 ~ _ 0.008 0.008 0 ol 0
Gasohol Pre-Euro 0.061 0.061 2.506.195.740.18 3126 3126 0 811§] 0
[~ iR | SesonaEurs T T T it i - —
Gasonol Eura 2 0.054 0.054 2.293.278.196.53 0442 0.442 0 1@‘ 0
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