Training Exercises



Exercise Setup

* Folders for each Exercise
» Save input/output to folders for each Exercise

* Exercises require MS Office 2007 or above
(Excel).



Exercise Overview

Basic

Burden mode

Emfac mode

Exhaust Technology Group (TG) fraction
Vehicle Kilometer Travelled (VKT)

Trips

Speed fraction

N o Uk wh e

Relative Humidity
Advanced
8. Alternate Base Year

9. Bus retirement
10. Link example



Basic Exercises



Exercise #1: Daily Emissions Inventory

* This exercise will generate an average daily
emissions inventory for Hong Kong at calendar
year 2030 using BURDEN output formats

* Require 1 scenario for calendar year 2030

e Save input file as: HK 2030 Burden.inp



Exercise #1: Scenario input data

— Geographic Area: Hong Kong SAR

— Calendar Years: 2030

— Alternate Baseline Year: Inactive
—Season: Annual

—Scenario Title for Reports: Default Title
—Model Years: All

—Vehicle Classes: Modify



Exercise #1: Scenario input data

—Scenario Type:
BURDEN — Area Emission Estimates
—Files and Reports:
1) Detailed Planning Inventory (CSV)
2) Detailed Outputs (BDN)

- check Model Yrs & Tech Groups
— Qutput Frequency: Day
— Output Particulate: PM , PM,c
— QOutput Hydrocarbons: VOC




Exercise #1: New File

[ i Erfac-HE

permitted by
Air Resources Board,
California




Exercise

1: Add New

Scenario

HE Emfac-HK Editing data = O X
File Run Help
, ; HONG
Environmental Protection Department KONG
The Government of the Hong Kong o
Special Administrative Region ﬁ#'
L O R O O E =1
) ) } Mo file or scenario
List of Available Scenarios e e
Mumber, Oof 0
MHame;
Calendar Year:
Season
Type:
Add Wew Scenario | wr I
EMoeran | Firish Edting |
I Cancel I
v Apple Regime Changes ‘
Hieoami pizncCharice:Dials % Feduction Start % Reduction Start
Category-Fuel Highs  Supers ear Category-Fuel  Highs  Supers  Year
Private Car-Petral; ] 0| 2020 Medium Goods Yehicle B.4-15t-Diesel: 0 0 | 2020
Tari-LPG: i] J 0 | 2020 Medium and Heawy Goods YVehicle »15t-Diegel: i] ] 0 | 2020
Public Light Bus-LP(G: 0 0| 2020 Mon-Franchized Buz <=5 4t-Diesel a 0 | 2020
Private Light Bus >3 56LPG: 0 0| 2020 Mon-Franchized Bus B.4-15t-Diesel: 0 0 | 2020
Public Light Bus-Diezel: 0 0 2020 Mon-Franchized Bug >15t-Diesel; 0 0 2020
Light Goods Yehicle <=3.5t-Diezel: il 7 ] 2020 tatorcycle-Petral: 0 0 | 2020
: : s * The Model has taken into account the exizting |/M Programs for PC-Petral,
Light Goods Yehicle 3.5-5.5t-Diesel: i} ] 2020 Tawi-LPG, PLE-LPG and PrLE-LPE J 4




Exercise

1: Input 1 Tab

H8 Emfac-HK
File

tditing data

Bun Help

: . HONG
Environmental Protection Department KONG

et' The Government of the Hong Kong
Special Administrative Region ‘%

mfac-HK

Inpul'.l |

L
Air Resources Board,
California

e e =
Calendar Year Selection

Available

1997 .

Basic srenanio data - Select Area, Calculation Method, Calendar Vear, Altermate Base Year and Seazon

~ Step 1 - Geographic Area

Area Type: SAR SAR

=T | Harg Kong

Inactive |

~ Step 2a - Calendar Year

Select
Select a Calendar Year Alternate Base Data
Year INACTIVE
Scenario Year for Output OPTIONSL: 5 electing this

N ophor overides EMPAC-HE

default baze vear
Mgt s |

I.t‘-\nnual - I
Cancel |

".Step 3 - Season o Month

1338
1539
2000
20
2002
2003
2004
2005

2006
2007
2008
2009
2010
201
2012
2013
2014
2015 =

All

0K

Included
2030

Al

Calendar year 2030 selected

LCancel |

— —

Firish




Exercise #1: Input 2 Tab

H3 Emfac-HK Editing data — ] X

File Bun Help

EL Environmental Protection Department permitted by

The Sevgmmant of thy Hom Kong Air Resources Board,
Special Administrative Region e = Californi
§ rnia

Emfac-HK

| Input 1 Input 2 | Mode and Dutpull : | ; I i | ] I ; I
B | -
i~ Step 4 - Scenario Title for Reports
|Hong Kong S4R Annual CYr 2030 Defautt Title Default Title
PRSP Sr———r A e

—Step 5- Maodel Years

All model years selected MODIFIED: &l vehicls Standard /M sehisdules
clazzes selected

~ 0
Al I Drefault
&l Modify Macdify |

Step & - Vehicle Classes Step 7 - | Program Schedule

Cancel < Back | Mext ’s Finizh




Exercise #1: Mode and Output Tab

HE Emfac-HK Editing data

File Run Help
HONG

Environmental Protection Department KONG
The Government of the Hong Kong S
Special Administrative Region _$.ﬁ'

| 1oput 11 gyt 2 Mode and Dutput ] ] . ] . ] | |ii ]

Burden - Area Emission E stimate | Emfac - frea flest average emizzions |

Cancel < Back




Exercise #1: Mode and Output Tab

EL Emfac-HK V4.2 -- Editing data - ) X

File Run Help
HONG

Environmental Protection Department KONG
The Government of the Hong Kong &
Special Administrative Region - Q&-

| Input 1] Input 2 Mode and Output | Tech/IM | Base /CalYiBasis| . | |. |

I Burden - Area Emission E stimate Emfac - Area fleet average emissions | fimfa t ‘ sta |
. BURDEN Inventory Files and Reports Dutput Frequeny
Scenario " Hour @
—  Type:
BURDEN .
Area-Specific ( [FUupUCFaticuate Bs... =1
—  Planning - -z - c
Erissions | Detailed Emission Estimates (CSV)
Inventory & PM (@]
[tonnes/day)
— Output Hydrocarbons As...
Weighted Model Year Activiy (WT)___| =1 € THC
= @ " CH4
Detailed Outputs (BDN) | :
(Model‘frsf_ Tech Groups | o) 6

Output PM Deactivated
(all PM species now in output)

Edit Program l

Cancel ¢ Back Constants Finish




Exercise #1: Main Screen

HE Emfac-HK Editing data - | *

Eile Bun Help
HONG

Environmental Protection Department KONG
The Government of the Hong Kong e o
Special Administrative Region ¢ ##'

man e e

Mo file or scenano

List of Available Scenarios

Current Scenario Data-

Mumber: 1 of 1

Mame: Hong Kong SAR Annual Cy'r 2030 Default
Title
CalendarYear: 2030

Seazor  Annual
Tupe:  Burden

Add Mew Scenario J Run |
Edit Scenario | Firizh Editing |
Delete Scenario J Cancel J
¥ &pply Reagime Changes I
rRMTe s e: im0 e %Reduction  Stan %Fediction St |
Cateqory-Fuel  Highs  Supers  Year Category-Fusl  Highs  Supers  ear

Frivate Car-PetroI:]—ﬁ

TawilPG[ 0

Public Light Bus-LPG:[ 0

Frivate Light Bus »35tLFG: [ 0
Fublic Light Bus-Diessl: ]_ﬁ

Light Goods Wehicle <=3.5t-DieseI:r_u_

Light Goods Yehicle 3.5-5.5t-Diesel: 1 0

=

202 tedium Goods Yehicle B.4-150Diesel
202 Medium and Heavy Goods Yehicls »15-Diesel:
202 Mor-Franchised Bus <=6 4t-Diegel:
Mor-Franchized Bus 6.4-15tDiesel:

Mon-Franchized Bus »15t-Diesel

202
202
202
202
202

202 Motorcycle-Petrol: 202

* The Model has taken into account the existing |/M Programs for PC-Petral,
2020 T4yl PG, PLE-LPG and PiLB-LPE

]

|

L]
EEEEEEE

JJI
BLLLLL)
EEEEEE

o O

e Save input file as: HK 2030 Burden.inp and Run



Exercise

Mame

| HK_2030_Burden.inp
B3] HK_2030_Burden.bdn.csv
b5l HK_2030_Burden.csv
=| HK_2030_Burden.log

1: Output in Folder

3 T::'.'I': E

[P File
Microsoft Office Excel Comma Separated Values File
Microsoft Office BExcel Comma Separated Values File

Text Document



Exercise

1: HK 2030 _Burden.csv

t'i_ﬂ lﬂ L R | ¥ HE_2030_Burden.csv - Microsoft Excel
- Home Insert Page Layout Formulas Data Raview View Developer Add-Ins QuickBoaoks Team
E i E:tm, Calibri 111 | AA = §I|§}1'| S Wrap Text General - 2 giﬁ ELE[‘—? | Mormal - E‘;ﬂ
paste ;meat st || [ [ Al |2= i=| | i Merge & Center | | 8« % 2 |50 5] sonaon v | Neutral [ - | e
Clipboard {F] Fant {F] Alignment {F] Number Fi
Al - 5 | Title :HongKong SAR Annual CYr 2030 Default Title
: A B C D E F G H | | J K L M N o] P Q R 5
1 [Title : a_-ng Kong SAR Annual CYr 2030 Default Title
2 |Version : Emfac-HK V4.2 V4.2.0 20191203 5p: VA.2.0 Pr: Emfac-HK HK4.2
3 |Run Date: 2019/12/18 12:43:19
4 Scen Year: 2030 -- All model years in the range 1986 to 2030 selected
5 Season :Annual
6 Area :HongKongSAR
7 _I/M Stat : HK I/M CY2013+ program in effect
& Emissions: Tonnes Per Day
9‘ EEEEE * * * * * * * * * * * * * * * * =¥ * * * FEE
10| PC-MCAT PC-CAT PC-DSL PC-LPG PC-TOT  TAXI-NCA TAXI-CAT TAXI-DSL TAXI-LPG TAXI-TOT LGV<=2.5t LGVW<=2.5t LGV<=2.5t LGV<=2.5t LGVW<=2.5t LGV2.5-3.: LGV2.5-3.. LGV2.5-3.: L]
11 _Vehicles 7 718582 7152 0 725741 0 8 0 18292 18300 1 13 576 0 550 0 1201 53610
12 |VKT 121 20791740 206627 0 20393438 0 3292 0 7949133 7952424 29 830 41040 0 41959 1 80843 3805167
13 Trips 10 1077760 10727 0 1088500 0 30 0 73162 73193 2 53 2303 0 2359 1 4304 214442
14 WVOC Emissions
15 Run Exh 0.00021 0.16093 0.00271 0 0.16385 0 0.00004 0 012772 0.12776 0.00005 0.00016 0.00069 0 0.00091 0.00002 0.00784 0.06455
16 StartEx 0.00004  0.05557 0 0 0.05561 0 0 0 004124 0.04125 0.00001 0.00001 0 0 0.00002 0 0.00048 0
B e I T e I e e e I e I I e e e I e e e --
18
13 _Diurnal 0.00009 0.33849 0 0 0.23857 0 0 0 0 0 0.00001 0.00001 0 0 0.00002 0 0.00087 0
20 Hot Soak 0.00005 0.18195 0 0 0.182 0 0.00001 0 0 0.00001 000001 O.00002 0 0 0.00003 0 0.00137 0
21 Running 0.00022 0.27886 0 0 0.27908 0 0.00003 0 0 0.00003 0.00007 0.00006 0 0 0.00012 0.00001 0.00431 0
22 |Resting 0.00008 0.41921 0 0 041928 0 0 0 0 0 000001 0.00001 0 0 0.00002 0 0.00097 0
e e e T e e e e e e I e T e I e I e e e --
24 | Carbon Monoxide Emissions
25 Run Exh 0.00414 7.26815 0.03596 0 7.30825 0 0.00212 0 16.54084 16.54296 0.001 0.00836 0.01198 0 0.02134 0.00032 0.59819 1.11078
26 |StartEx 0.00042 1.76823 0 0 1.76865 0 0.00014 0 0.2308 0.230594 0.0001 0.00038 0 0 0.00048 0.00004 0.02957 0
T T e T e e e e e e e e e e T e e e -
28 | Oxides of Nitrogen Emissions
23 Run Exh 0.00043 0.18204 0.00729 0 0.18975 0 0.00009 0| 2.55319 255329 0.0001 0.00012 0.01969 0 0.01951 0.00004 0.003 1.83656
30 |StartEx 0.00003  0.07195 0 0 0.07198 0 0.00001 0 0.07254 0.07255 0.00001 0.00001 0 0 0.00001 0 0.00023 0
T T e T e e e e e e e e e e T e e =
32 |Nitrogen Dioxide Emissions




Exercise #1: HK 2030 Burden.bdn.csv

I.". ._‘g;\"...‘f_H_ ey~ | ¥ HEK_2030_Burden.bdn.csv - Microsoft Excel

—-a/ Home Insert Page Layout Farmulas Drata Review WView Dreveloper Add-Ins QuickBoaks Team

j i z:tpy Calibri w11 v iAE ,{| i §I|€}'_'| S Wrap Text General - }gj ;ﬁﬁ Mormal Bad - Ei:l

Pafte . Format Painter | B 2 H vl v” & = A‘ ‘l @Merge el uko il i iai I’c&;)r;‘jaigfnngal' a:?:gla:" bEute |§ i) : = Ins'e

Clipboard {F Font T Alignment P} Mumber Pl Styles
Al - Fe | #Title

i B c o Joe | & | & [ on [ v | oo [ ok | v | om [ n [ o [ o | o] ® [:s

il 1# Title : _lHong Kong SAR Annual CYr 2030 Default Title

2 |#Version Emfac-HK V4.2 V4.2.0 20151203 Sp: V4.2.0 Pr: Emfac-HK HK4.2

3 |#Run Date st

4 #5cen Ye: 2030 - All model years in the range 1986 to 2030 selected

5 j#Season Annual

6 #Area : HongKong

7 :# 1/M Stat HK I/M CY2013+ program in effect

8 #Emissior Tonnes Per Period

5 |RecType ScenMum CalYr Area Veh MdlYr Tech Period  Pop VKT Trips VOC_RUN VOC_STREVOC_DIUFVOC_HTStVOC_RUN VOC_RESTCO_RUNE: CO_STREX N
10 TG 1 2030 Hong KonjPC 1985 Ex001 Day 0 0 0 0 0 0 0 0 0 0 0
11 TG 1 2030 Hong KonyPC 1985 Ex171 Day 0 0 0 0 0 0 0 0 0 0 0
12 1G 1 2030 Hong KonyPC 1985 Ex172 Day o] o] o] o] o] o] o] o] o] 4] 4]
13 _TG 1 2030 Hong KonyPC 1985 EvOO01 Day je] je] je] je] je] je] je] je] je] o] o]
14 MY 1 2030 Hong KonjPC 1985 GAS Day 0 0 0 0 0 0 0 0 0 0 0
15 |MY 1 2030 Hong Kony PC 1985 DSL Day 0 0 0 0 0 0 0 0 0 0 0
16 MY 1 2030 Hong KonyPC 1985 LPG Day 0 0 0 0 0 0 0 0 0 0 0
17 |MmyY 1 2030 Hong KonyPC 1985 TOT Day 0 0 0 0 0 0 0 0 0 0 0
18 TG 1 2030 Hong KonyPC 1986 Ex001 Day 0.521748 9.223351 0.782544 1.60E-05 3.21E-06 0 0 0 0 3.16E-04 3.31E-05
13 TG 1 2030 Hong KonyPC 1986 Ex171 Day 0.126318 2.233167 0.189458 9.66E-07 0 0 0 0 0 1.96E-06 0
20 TG 1 2030 Hong KonjPC 1986 Ex172 Day 5.49E-02 S9.71E-02 B.24E-03 1.68E-08 0 0 0 0 0 3.41E-08 0
21 _TG 1 2030 Hong KonyPC 1986 Ev0OO01 Day 0.521748 9.223951 0.782544 je] O 6.74E-06 3.53E-06 1.67E-05 5.99E-06 o] o]
22 | MY 1 2030 Hong KonjPC 1986 GAS Day 0.521748 9.223351 0.782544 1.60E-05 3.21E-06 6.74E-06 3.53E-06 1.67E-05 5.99E-06 3.16E-04 3.31E-05
23 | MY 1 2030 Hong Kony PC 1986 DSL Day 0.13181 2.330261 0.197695 9.83E-07 0 0 0 0 0 2.00E-06 0
24 MY 1 2030 Hong KonyPC 1986 LPG Day 0 0 0 0 0 0 0 0 0 0 0
25 MY 1 2030 Hong KonyPC 1986 TOT Day 0.653558 11.55421 0.98024 1.70E-05 3.21E-06 6.74E-06 3.53E-06 1.67E-05 5.99E-06 3.18E-04 3.31E-05
26 TG 1 2030 Hong KonyPC 1987 Ex001 Day 0.508041 9.024211 0.761985 1.56E-05 3.12E-06 0 0 0 0 3.09E-04 3.22E-05
27 TG 1 2030 Hong KonyPC 1987 Ex171 Day 0.112304 1.994826 0.168439 B8.63E-07 0 0 0 0 0 1.75E-06 0
28 1G 1 2030 Hong KonjPC 1987 Ex172 Day 4,28E-02 0.759934 0.42E-02 1.31E-07 0 0 0 0 0 2.67e-07 0
29 _TG 1 2030 Hong KonyPC 1987 Ev0O01 Day 0.508041 9.024211 0.761985 je] 0 6.57E-06 3.44E-006 1.63E-05 5.84E-06 1] 1]
30 | MY 1 2030 Hong KonjPC 1987 GAS Day 0.508041 9.024211 0.761985 1.56E-05 3.12E-06 6.57E-06 3.44E-06 1.63E-05 5.84E-06 3.09E-04 3.22E-05
31 MY 1 2030 Hong Kony PC 1987 DSL Day 0.155086 2.754759 0.232606 9.94E-07 0 0 0 0 0 2.02E-06 0
32 | MY 1 2030 Hong KonyPC 1987 LPG Day 0 0 0 0 0 0 0 0 0 0 0
i 4 » M| HK _2030_Burden.bdn %3 ~ [ i




Exercise #1a:
Determine total NOx exhaust emissions

from CSV output

* Hints:
— Open CSV output file by Excel

— Locate row “Run Exh” and “Start Ex” under
“Oxides of Nitrogen Emissions”

— Locate column “ALL-TOT”



Exercise

1a: Solution

A BO BP BQ BR BS BT BU BV BW BX BY BZ CB cC CcD
1 |Title :HongKong SAR Annual CYr 2030 Default Title
2 |Version : Emfac-HK V4.2 V4.2.0 20191203 Sp: V4.2.0 Pr: Emfac-HK HK4.2
3 |Run Date : 2019/12(18 12:43:19
4 Scen Year: 2030 -- All model years in the range 1986 to 2030 selected
5 Season :Annual
6 Area :HongKongSAR
7 |IfM Stat: HK If/M CY2013+ program in effect
8 Emissions: Tonnes Per Day
9
10 FBSD-NCA FBSD-CAT FBSD-DSL FBSD-LPG FBSD-TOT FBDD-NC/ FBDD-CAT FBDD-DSL FBDD-LPG FBDD-TOT MC-NCAT MC-CAT MC-DSL  MC-IPG MC-TOT ALL-TOT
15 [Run Exh o 0 0.00375 0 0.00375 0 0 0.091%6 0 0.09196 0.17544 0.18185 1] 0 0.36129 1.38262
16 StartEx o o 0 0 0 0 o} o} o} o 0.0781 0.07791 ] 0 0.15602 0.26457
2 i i i o o o o o o o o o o o o
18
13 _Diurnal o o 0 0 0 0 a a a 1] 0.1782 0.16872 1] 0 0.34692 0.68655
20 Hot Soak 0 0 0 0 0 0 i} i} i} 0 040851 0.12769 ] ] 0.5372 0.7208
21 |Running 0 0 0 0 0 0 a a a 0 2.27056 0.35402 ] 0 2.62458 2.90877
22 |Resting o o 0 0 0 0 i} i} i} 0 0.18742 0.1311%9 1] 0 0.31862 0.73907
B
24 | Carbon Monoxide Emissions
25 Run Exh 0 0.09102 0 0.09102 0 0 2.72045 0 272045 1.21411 1.0667 0 0 2.2808 43.34072
26 Start Ex o o 0 0 0 0 i} i} i} 0 0.36366 0.57143 1] 0 0.93509 3.11215
27 |-====== R R R e e e e e e e R R e e e
28 Oxides of Nitrogen Emissions
29 Run Exh 0 0 0.055 0 0.055 0 0 3.30052 0 3.30052 0.0607 0.08764 0 0 0.14834 13.88506
30 fStart Ex o 0 0.00725 0 0.00725 0 0 0.47336 0 047336 0.01933 0.01635 1] 0 0.03568 0.8731
31 |-
32 Nitrogen Dioxide Emissions
33 Run Exh 0 0 0.00704 0 0.00704 0 0  0.16545 0 0.16545 0.00303 0.00438 0 0 0.00742 1.81749
34 Start Ex 0 0 0.00128 0 0.00128 0 i} 0.0373 i} 0.0373  0.00097 0.00082 1] 0 0.00178 0.09588
35 |- e lime lese leme e s s e lese s s s

36 | Carbon Dioxide Emissions (000)

14 4 » »| HK 2020 Burden ¥




Exercise #1b:
Determine Fleet-Average NOx Emissions
Factor (grams/km) for PC

* Hints:
—Use CSV output

—Summation of total VKT and NOx (running
exhaust)

— Divide total NOx by total VKT
— Convert units to obtain grams/km



Exercise #1b: Solution

Oxides of Nitrogen Emissions ALL-TOT |VKT !
Run Exh 13.88506 43801416 0.3170 g/km




Exercise #2: EMFAC Mode

* This exercise will generate fleet-average
emission factors (grams/hour or grams/km)
for temperature 25°C and relative humidity
40% at calendar year 2030.

 Temperature, relative humidity and average
speed combination as specified by the user.



Exercise #2: Scenario input data

— Geographic Area: Hong Kong SAR

— Calendar Years: 2030

— Alternate Baseline Year: Inactive
—Season: Annual

—Scenario Title for Reports: Default Title
—Model Years: All

—Vehicle Classes: Modify



Exercise #2: Scenario input data

—Scenario Type:

EMFAC — Area fleet average emissions
—Files and Reports:

Detailed Impact Rates (RTL)

— Output Particulate: PM , PM,c

— QOutput Hydrocarbons: VOC

— Temperatures: 25°C

— Relative Humidity: 40%



xercise #2: Input 1 Tab

H3 Emfac-HK Editing data — ] X
File Run Help

The Government of the Hong Kong Air Resources Board,

EL Envircnmental Protection Department permitted by
ial Administrative Regi - 5 g
Special Administrative Region 2 California

Emfac-HK

Input1 |Input2| Mode and Dutput | TechdIM | Base / Cal YrBasisI : | ; I ; |

Basic scenario data - Select Area, Calculation Method, Calendar Year, Alemate Baze Year and Seazon

—Step 1 - Geographic &rea
Area Type: S4R SAR

IHDng Kaong j

SaR

ﬂ Step 2a - CalendaYearg - Step 2b - Alemate Baze Year—

Select | Select |

Calendar year 2030 Alternate Base Data
selected Year INACTIVE
Scenario Year for Output OPTIONAL: Selecting this

option averrides EMFAC-HE.
default base year.

a[EU%eason or Manth

IAnnuaI hd I

Cancel | Mext > : Firish




Exercise #2: Mode and Out

File

HE Emfac-HK Editing data

Bun Help
HONG

Environmental Protection Department KONG
The Government of the Hong Kong o
Special Administrative Region - #:ﬁ'

put Tab

| Input 1| Input 2 Mode and Dutput | Tegh/in | Base / Cal Y Basi ) [

Burden - Area Emizsion E stimate | Emfac - Area fleet average emissions Califtas= Detailed vehicle:data J

Scenario Type: EMFAC - Area-zpecific fleet average emissions [gfactivity] for selected temperatures, relative
humidites, and speeds

 Configure EMFAC Outputz—— 1~ Emfac Fate Files < Dutput Particulate A,
" Total P

Temperatures
& PMi0 ™ PM25

Relative Huriditiss - Output Hydrocarbons As. .
S need " TOG " THC
REEh.: fDetailed Impact Rates (RTL)

& yic " CH4

Edit Program —
Cancel < Back Conztarts Finish




Exercise #2: Select/Edit Temperature
(delete until just 1. set to 25°C)

H8 Emfac-HK Editing data - O X

File Run Help
HONG

Environmental Protection Department KONG
The Government of the Hong Kong \%
Special Administrative Region . R
- - Select/Edit temperature for Emfac calculations
Enter data for termperature. Click button to enable new value.
Enter walues of speed and temperature

l. ] & Delets temperature 1 o5
" Entertemperature. £

] Input 1 ] Input 2 Mode and Output ] Techx’lM] Base / Cal 1 Basis | . |ii

Burden - Area Emizzion Estimate | [ Erfac - Area fleet average emizzions Calirntac - Detailed vehicle data ‘ (e temperature 9 ! " r
Scenanio Type: EMFAC - Area-specific fleet average emizsions [gfactivity] for selected temperatures, relatj 1
humidites, and speeds
~ Configure EMFAC Dutputzs—— - Emfac Rate Files 7 Dutput Particulate As..
" Total PM

Temperatures
® PM10 " PM25

e s R 0 Output Hydrocarbons Az,
o 706G " THC
peet [Detsiled Impact Rates (RTL)

@ OC ™ CH4

oty SR WO B R R R S o i

& i e Wi T T T ot Pl

¥ Sart the arrap [done after exit) Cancel

%

Edit Pragram =
Caneel < Back Canstants Finizh




Exercise #2: Select/Edit RH
(delete until just 1. set to 40%

H8 Emfac-HK Editing data - O X

Eile Bun Help
HONG

Environmental Protection Department KONG
The Government of the Hong Kong e T
Special Administrative Region -@*

Select/Edit rel hum for Emfac calculations

Enter data for rel burn. Click button to enable new value.

| Input 1 ] Input 2 Mode and Output l TechdM | Base / Cal vr Basis1 ] ] ; ] Enter values of speed and temperature

Burden - Area Emizsion Estimate ‘ [ Emfac - Area fleet average emizsions alimfac - Détailed vehicle data ‘ & Delete rel bum 1 —40
s Enierielhum 2 i '
|—7‘.‘- -

Scenarnio Type: EMFALC - Area-specific fleet average emissions [/ activity] for selected temperatures. relative
humidites, and speeds

Configure EMFAL Outputs Emfac Rate Files- Output Particulat

Temperatures
Relative Humidities
Shead 100G " THC
BEE0:: Detailed Impact Rates [RTL)

@ YOC (™ CH4

@ PM10 " PM2E

i~ Output Hydracarbons As. .

2 e W e Wt s U0 W B o B0 v 0

2 o o I i i i iy T

W Sort the array [done after exit] oK | Cancel

Edit Program —
Cancel < Back Constants Finizh




Exercise #2: Select/Edit Speed

H8 Emfac-HK Editing data

Eile Bun Help
Environmental Protection Department

The Government of the Hong Kong
Special Administrative Region

HAONG

o KONG
: g

| Input 1 ] Input 2 Mode and Output l TechdM | Base / Cal YrBasis1 ]

P

Burden - Area Emizzion Estimate ‘ [ Ermfac - Area fleet average emizsions

humidites, and speeds

Configure EMFAL Outputs Emfac Rate Files-

Temperatures

Relative Humidities
Speed..

Detailed Impact Rates (RTL)

Scenanio Type: EMFALC - Area-specific fleet average emissions [/ activity] for selected temperatures. relativ

Ouh rticulate &3...
Total PM

@ PM10 " PM2E

i~ Output Hydracarbons As. .

100G " THC
@ YOC (™ CH4

Cancel | < Back |

Edit Program
Constants

Finizh

Select/Edit speed for Emfac calculations

Enter data for speed. Click button to enable new walue.
Enter walugs of zpeed and temperature

* Delete speed 1 W " Delete speed 13
" Delete speed 2 —1% " Delete speed 14
" Delete spead 3 20 " Enter speed 15
" Delete spesd 4 an 7 Enter speed 16
" Delete speed 5 40 i
" Delete speed 6 Bl i)
" Delete speed 7 T )
" Delete speed 8 70 BE
" Delete speed 3 an g
™ Delete spesd 10 an g
™ Delete speed 11 100 g5,
" Delete speed 12 110 £

*|dlitig [0 kmhr) iz not dizplaved in the output file

W Sort the array [done after exit] ok |

120
130

THITTTH

Cancel

e Save input file as: HK 2030 Emfac.inp and Run




Exercise #2: Output Generated

o

Mame Type
| 7| HK_2020_EMFAC.inp NP File
C| HE_2030_EMFAC. log Text Document

@ HEK_2030_EMFAC. tl.csv Microsoft Excel Comma Separated Values File



Exercise #2: HK 2030 EMFAC.rtl.csv

Ready ]

H9-0-)+ HK_2030_EMFAC.rtl.csv - Microsoft Excel - g X
Home Insert Page Layout Formulas Data Review View Developer Add-Ins QuickBooks Team @ - =
— EE Ruler 9| Formula Bar Iy T = E = EAsplit | 1) View Side by Side E‘
]LJ @ v Gridlines V| Headings q ‘— ‘—Eil _rfJ ﬁ "= Hide LA} Synchronous Scrolling : % l——:—j
Page Page Break | Custom Full Zoom 1009 Zoomto New Arrange Freeze Save Switch Macros
layout Preview | Views Screen Message Bar Selection | Window Al Panes~ 1 Unhide | 14 Reset Window Position | waorkspace Windows ~ -
Waorkbook Views Show/Hide Zoom Window Macros
Al @ S [ Title :Hong Kong SAR Annual CYr 2030 Default Title
|| T S| B = D E | F G H 1 J K L M N (o] P Q R S T u vV w X | l
1 [Title : Hgng Kong SAR Annual CYr 2030 Default Title
2 |Version : Emfac-HK V4.2 V4.2.0 20191203 Sp: V4.2.0 Pr: Emfac-HK HK4.2
3 |Run Date : 2019/12/18 12:43:49
4 Scen Year: 2030 -- All model years in the range 1986 to 2030 selected
5 Season :Annual
6 |Area :HongKong
7 -
8 |Year: 2030 -- Model Years 1986 to 2030 Inclusive -- Annual
S | Emfac-HK V4.2 Emission Factors: V4.2.0 20191203 Sp: V4.2.0 Pr: Emfac-HK HK4.2
10
11 SAR Average Hong Kong SAR Average
12
13 Table 1: Running Exhaust Emissions (grams/km)
14|
15 |Pollutant Name: Volatile Org Cpds Temperature: 25C  Relative Humidity: 40%
16 |
17 |Speed  PC PC PC PC PC TAXI TAXI TAXI TAXI TAXI LGv3 LGVv3 LGV3 LGV3 LGV3 LGv4a LGva LGv4 LGva LGv4 LGV6 LGV6 LGV6 LG
18 _km/hr NCAT CAT DSL LPG ALL NCAT CAT DSL LPG ALL NCAT CAT DSL LPG ALL NCAT CAT DSL LPG ALL NCAT CAT DsL LPY
19
20 10 4.1087 0.0176 0.033 0 00178 0 0.0242 0 0.0434 0.0434 4.1167 0.5388  0.0383 0 00517 3.8704 0.3143 0.0384 0 0.0442 0 0  0.0656
21 20 2.7504 0.0112 0.0228 0 0.0113 0 0.0154 0 0.0243 0.0243 2.7558 0.3488 0.0287 0 0.0373 2.5909 0.1952 0.0287 0 0.0322 0 0 0.0285
22 30 19749 0.0075 0.0173 0 0.0077 0 0.0104 0 0.0182 0.0182 1.9787 0.237  0.0222 0 0.0281 1.8603 0.1263 0.0222 0 0.0244 0 0 0.0175
23| 40 1.521 0.0067 0.0137 0 0.0068 0 0.0093 0 0.0148 0.0148 1.5239 0.1727 0.0177 0 0.0221 1.4328 0.0888 0.0178 0 0.0193 0 0 0.0124
24 | 50 1.2565 0.006 0.0114 0 0.0061 0 0.0084 0 0.0126 0.0126 1.259 0.1348 0.0147 0 0.0181 1.1836 0.0677 0.0147 0 0.0158 0 0 0.0095
25 60 1.1134 0.006 0.0098 0 0.0061 0 0.0084 0 0.0111 0.0111 1.1156 0.1125 0.0126 0 0.0155 1.0488 0.0561 0.0126 0 0.0135 0 0 0.0091
26 | 70 1.0583 0.0062 0.0086 0 0.0063 0 0.0087 0 0.01 0.01 1.0603 0.1005 0.0111 0 0.0138 0.9969 0.0505 0.0112 0 0.012 0 0 0.0091
27 | 80 1.0789 0.0066 0.0079 0  0.0066 0  0.0092 0 0.0095  0.0095 1.081 0.0959 0.0102 0 0.0128 1.0163 0.0494  0.0102 0 0.0111 0 0  0.0091
28 | 90 1.1799 0.0071 0.0074 0 0.0071 0 0.0099 0 0.0101 0.0101 1.1822 0.0981 0.0097 0 0.0124 1.1114 0.0524 0.0097 0 0.0106 0 0 0.0091
29 100 1.384 0.0079 0.0071 0 0.0079 0  0.0109 0 00116 0.0116 1.3867 0.1077  0.0095 0 0.0125 13037 0.0604 0.0095 0 0.0106 0 0 0.0091
30 110 1.5251 0.0082  0.0071 0  0.0082 0 0.0115 0 00128 0.0128 1.5281 0.1151  0.0097 0 00129 14367 0.0664  0.0097 0  0.0109 0 0 0.0091
31 120 1.5251  0.0082  0.0073 0  0.0082 0 0.0115 0 00128 0.0128 1.5281 0.1151  0.0101 0 0.0134 14367 0.0664 0.0102 0 0.0113 0 0  0.0091
32 130 15251 0.0082  0.0077 0  0.0082 0 0.0115 0 00128 0.0128 1.5281 0.1151 0.011 0 0.0143 14367 0.0664 0.011 0 0.0122 0 0  0.0091
W 4 ¥ HK_2030_EMFAC.rtl /%0 4 0 | m




Exercise #3: Changing Technology
Group Fractions

This exercise evaluates emission changes in
2030 if the Gov’t introduces a tax incentive
program by implementing Euro VI in 1.1.2019

for Non-Franchised Buses < 6.4 tonnes (i.e.
NFB6).

Hints:

—Changes % of Euro V/VI from model year
2019 to 2020 for NFB6



Exercise #3: Changing TG Fractions

* Base Case (similar to Ex1):
— Calendar Years: 2030
—Scenario Type: BURDEN
— QOutput File types: BDN
— Pollutants: VOC

* Create a new case with same scenario data
and edit TG fraction on NFB6



Exercise #3: Update TG fraction on NFB6

TG 103 TG 104

Model Year Total Fraction
EuroV Euro VI

2019-2020 100% 0% 100%

Base
2021 16.667% 83.333% 100%
New 2019-2021 0% 100% 100%

* Move 100% from TG103 to TG 104 for model year 2019
* Apply same fraction to 2020 and 2021.



Exercise #3: Update TG fraction on

NFB6

EE Ernfac-HK V4.2 - Editing data -

(=5 [t

File Run Help

Environmental Protection Department
The Government of the Hong Kong
Special Administrative Region

HONG

S A

] Iriput 1 1 Input 2 Mode and Output ] Tech/M ] Base / Cal ¥t Basis] .

Ef) Emfac-HK V4.2 -- Editing data

EE

File FRun Help
HONG

Environmental Protection Department KONG
The Government of the Hong Kong T
Special Administrative Region _@*

] Input‘l] Input2] Mode and Output - Tech/IM | Bage / Cal YrBasis] : ] : ] ; ]

Scenario
= Type
BURDEN
Airea-Specific
——  Planning
Emissions
Imventary
[tonnes/day]

I Burden - Area Emizsion E stimate

Emfac - Area fleet average emizsions ‘

— BURDEMN Inventary Files and Reports

f Dretailed Emizzion E stimates [C5Y]

“wisighted Model v'ear Activity [wT]

} Detailled Outputs [BDM]

| ¥ Model¥rslV¥ Tech Groups T Spesd:

— Output Frequency
" Hour & Dy

i Output Hydrocarbons As..

" TOG " THC
& woC " CHa
&g

Cancel < Back

Edit Program J

Constants Finish

Editing Program Conzstants - Technology Fractions and Interim /M far scenario pear 2030

Exh Tech Fractions 1 Edit the: exhaust contral technology fractions
Evap Tech Fractions

Jit the evap control technology fractions

Cancel < Back Next Firish




Exercise #3: Update TG fraction on NFB6

§F) Emfac-HK V4.2 - Editing data =B =
File Run Helg

Environmental Protection Department
The Government of the Hong Kang
« Special Administrative Region

Exhaust Technology Fractions

Edit Exhaust Technology Fractions by ]D1: Private Cars [PC) _v_j
- 07: Heavy Goods Vehicles [>=15t) [HGYE) -
Gt s | 09 Public Light Buses [PLE)
Model Year I 2ma B 05 F'rwate Light Buses [< 358 [Pvd)
ExHALUST Technalogy Graow atal: 10 A

#of Tech GIDUDSI 2 :_I

13 Non franchized Buses [>‘I 5] (MFES)
Growy k4 Model pe. Single Deck Franchized Buses [FBSD) |

B2] [ cuoiig et Do finchidBuses FROL)
T [T el SR |
[Ed] | 35 Poccota oy -
e
e
= [—
e
e
e
s o —
Retumn Copy walues to other pears and

AppEly Carzel i [one I Lpply to Others |

Cancel < Back Mext » l Finish




Exercise #3:

& Technology Group Editing
Do you need to update evaporative technology group fractions?

If you update the evaporative technology group fractions
then you may need to make similiar changes to the
exhaust technology fractions. This is important

in maintaining the same fuel fractions (percent of
vehicles that are gasoline/diesel/LPG) for

exhaust and evaporative processes, For example, if
you change the fraction of LPG vehicles in the

exhaust group then a similiar change should also be
done in the evaporative group. Otherwise there will
be a mismatch in fuel fractions applied to exhaust and
evaporative processes,

- B W W =

Edit Exhaust Technology Fractions by
Vehicle Class

| 11: Non-franchised Buses (<6.4t) (NFBE)

Model Year | 209 :j]
EXHAUST Technology Groups Total: 100.0000% 0K

(1 -

Group

—

Model years, vehicle classes, standards

—_

o

=
»

[

0.0 EwoVI NFB 3.56.4t diesel

|

—_

—_

—

—

—

=

[ N T ] T T (N

Retumn Copy values to other years and

Done Apply to Others

Click “Apply to Others”




Exercise #3:

Before Edit

-
Apply to Range?

Q Apply Thiz Profile toa
Fange of Yalues?

i~ Parameters
v Vehicle Class
v Model Year

Cancel

After Edit

-
Apply to Range?

a Apply Thiz Profile toa
Fange of Yalues?

i~ Parameters

[ Vehicle Class
v Model Year

Cancel

 “Apply to Others — Model Year Only”



Before Edit

Exercise #3:

After Edit

Edit Exhaust Technology Fractions by 11: Hon-franchised Buses [<E.4t) [NFBE)

Wehicle Class

x 3
ar

Apply updated wvalues for Tech Group Fractions

Model Years

Selectio

Updates Wil Be Applied to Selections in "Apply To:" Calurn.

ns Available T

1965
1966
1967

~ 2019
>

E8

ak. | Catcel |

[ L e e O 15

Return Copy walues to other years and

| | Done |

Apply to Others

-

Apply updated values for Tech Group Fractions

bodel “ears -

Updates Wil Be Applied to Selections in "appht To:'" Column,

Selections Available

1365
1366
1367
1368
1363
1370
1371
1372
1973
1374
1375
1376

1077

0k

['m

Apply Ta:

>

FA R
2020
2021

{2

Cancel

2019 TG fraction same as 2020/2021




Exercise #3:
Verify that the TG fraction is changed correctly.

Exhaust Technology Fractions

Edit Exhaust Technology Fractions by l11: Non-franchised Buses [<E.4t) [NFBE) Zl

Vehicle Class
Model Year I 2020 ill
EXHAUST Technology Groups Total: 100.0000% DK

# of Tech Groups | 1 j

Grou Model years, vehicle classes, standards
104j 100.0  Euro VI NFB 3.5-6.4t diesel

[ &
[ 7=
[ =
s
[
|
[
=
[

o

AT g

Retumn Copy values to other years and

| Doné l Apply to Others

e Save input file as: HK 2030 NFB6.inp and Run



W00 | =1 O N = (o DD e
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Exercise #3: Solution

A B C D E F
# Title  : Hong Kong SAR Annval C¥r 2030 Default Title
# Version Emfac-HK V4.2 V4,20 20191128 Sp: WV4.2.0 Fr: Emfac-HE HE4.2
# Run Date #####4#4#
# Scen Ye: 2030 -- All model years in the range 1985 to 2030 selected
# Jeagon  Annual
# Area :Hong Eong
# I Stat HE I CY¥20153+ program in effect
# Emission Tonnes Fer Period

RecType ScenNum CalYr Area Weh MAlYr
h 1 2030 Hong Kong SAR NFB6  AllMYr
Vh 1 2030 Hong Kong SAE NFBO  AlIMYr

Tech  Peried Pop YKT Trips NOx_RUNEXNOx STREX NO2_RUNEX NO2 STREX  Case
DsL Day 2736 3222088 1094509 1.98E-01 5.30E-03 2.35E-02 1.48E-03 Baze
DL Day 2736 3222088 1094509 LGYE-01 SVZE-03 4.66E-02 1.6OE-03 Enre VI



Exercise #4: Changing Vehicle
Kilometer Travelled (VKT)

 This exercise estimates emissions for an area
with known VKT of specific vehicle class.

* Two approaches to change VKT:

1) adjust the population to match desired VKT
(conformity adjustment: model will alter
VKT and Trips)

2) directly alter the VKT



Exercise #4: Changing VKT

* At year 2030, petrol private cars (Vehicle Class
1) has forecasted VKT of 1,609,000 km/day.

* This Exercise will be conducted in three phases:
— 4 : base case
— 4a: conformity adjustment
— 4b: direct VKT adjustment



Exercise # 4: Base Case

* Scenario data:
— Calendar Years: 2030
—Scenario Type: BURDEN
— Output File types: Detailed Estimates (CSV)
— Qutput Frequency: Day
— Pollutants: PM10, PM,,VOC



Exercise # 4a: Conformity Adjustment

* Create a new case with same scenario data as
base case

* Determine VKT adjustment factor

 Multiply population by above factor



Exercise # 4a:

8 Emfac-HK V4098 - Editing data = O
File Run Help

HONG

Environmental Protection Department KONG permitted by
tt' The Government of the Hong Kong Air Resources Board,
Special Administrative Region W~ /]

California

Emfac-HK

8 Emfac-HK V4.0.98 -- Editing data - O x
File Run Help

permitted by
Air Resources Board,
California

The Government of the Hong Kang

Ct' Environmental Protection Department
Special Administrative Region

mfac-HK

I Irput 1 ] Irput 2| Mode and Dutputl Tech/M  Cal. ¥t Basis (2030) Popfécomal | VETATrips | Profiles/S peed
Editing - Calendar 'v'ear B asiz for Activity
Only one calendar year in scenario; | 2030 [Calendar ear] Active
2030 [Calendar Year| Apiitns
Canicel < Back Next > Finish

Editing Pragram Constants - frips [Starts) and Vehicle Kiometers Traveled [WKT] for scenanio year 2030

Trips Edit wehicle trips per day

Wit the WKT

Cancel < Back | Nexst > I Finizh

* Click Next until VKT/Trips tab



Exercise # 4a:

Total VKT tab

Editing VKT data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title

By Vehicle and Fuel tab

Editing VKT data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title

Tokal VET for area Copy with Headings | Paste Data Only |

Total VKT far area Copy with Headings ] Pagte Data Orily J
Hong kong S&R ] . Hong Kong S8R ]
Editing Made Editing YET [vehicle km traveled per weskday) Editing Made Editing KT [vehicle km traveled per weekday)
( Total WKT | By :?a'de Clazs ] By ehicle and Fuel ] By Vehicle/FuelHour ] Total VKT | ByVehicle Class By Wehicle and Fuel ] By Wehicle/Fuel/Hour ]
N
Diesel LPG

01 - Private Cars [ 206627 ] 0.
02 - Taxi 3292, | o 7945132,
03 - Light Goods Yehicles<=2 5t 918, 41040, 0
04 - Lt Goods Vehicles 2.5-3.5t 20554, JB051ET. i
05 - Light Goods Wehicles: 3.5t 0. ] 2050126, ] 0.
06 - Medium Heavy Goods Yehicles<=15t 0. ] 1079541, ] 0
Fievised Total VKT | 43e0 412, 07 - Medium Heavy Goods Vehicles» 15t il 2833910, i
085 - Public Light Buses 0. 969345, 231828,
09 - Private Light Bus <=3.5t 16558, 34676, 0
ARl Ll 10 Private Light Bus >35¢ %, 269864, 17760,
11 - Norrfranchized Bug<=6.4t ] 0. ] 322209, 1]
12 - Non-ianchised Bus 6 415t | [ | 223896, i}
13 - Monfranchized Bus » 15t | . | 400557 | i
14 - Franchized Buz [SD] ] o. ] F79E4. i}
15 - Franchized Bus [DD] (I ] 1240047 0
16 - Motorepeles [MC) 1155094, | o i}
17 - <Placeholder [P1]> iR i3 0.
18 - <Placeholder [P2]> 0 0 0
19 - <Placeholder [P3]> 0. 5 0
20 - <Placeholder [P4]: . 8 0
21 - <Placeholder [PE]> | 0 o il

‘ Cance ‘ Dane | ] Canoel ‘ Dione ‘

* VKT adjustment factor is :
1,609,000 + 20,791,860 = 0.077386




Exercise # 4a:
VKT/Trips tab Pop/Accural tab

8 Emfac-HK V4.0.98 -- Editing data — O * HE Emfac-HK V4.0.98 - Editing data — O
Eile Bun Help

HONG HONG

Environmental Protection Department - KONG Fh‘;‘gg?o',‘n',',lf,:}‘g'l,ir,?gﬁ;;‘fng Department S - KONG
The Government of the Hong Kang o ™ = Special Administrative Region 2 >
Special Administrative Region - 5

File Run Help

P —— - =N
| Input 1 Input 2| Mods and Dutput | TechIM | Cal. vt Basis (2030) | Popiooffal ¥KT/Trps | ProfiesMped | - Lot 1] it 2 Mode end Ot | Techa | Ca vi Bass 2030k Popvacensal | K /Tis | PrfestSpeed ]
SN—

Editing Pragram Constants - Trips [Starts) and Vehicle Kilometers Traveled [WET) for scenaria pear 2030 E diting Program Constants - Population and Odometer Acciual for scenario year 2030

Population Edit the vehicle population
Trips Edit wehicle trips per day

Edit the adometer accrual *

Edit the WKT

* Accrual rates are the same in respect ta the
change of calendar pear

Caricl ik | o ] Eoar Cancel < Back I Mest > | Finizh

* Back to Population = By Vehicle and Fuel tab



Exercise # 4a:

2030 Population
(Base Case)

-
Editing Cal Pop

data for scenario 1: Hong Kong SAR Annual Cr 2020 Default Title

2030 Population
(Edited for VKT Match)

Editing Cal Pop data for scenario 1: Hong Kong SAR Annual C¥r 2030 Default Title

Total Cal Pop for area Copy with Headings | Paste Data Orly ] fotalEabEop for area Ay B J 5
Hong Kong S4R ] Hong Kong SAR ]
Editing Made diting Cal Pop [iegistered vehicles with adjustmants] ) E diting kode Editing Cal Pop [registered vehicles with adjustments)
Total Cal Pop | By Viehicle Clasd(_ By Vehicle and Fusl Doy Vehicke/FueliAge | Total Cal Pop | Byehicle Clagf| By Vehicle and Fuel) By Veticke/Fuelide |
N — SN———
Digsel LFG Diezel LPG
01 - Private Cars [P 1 7182, i 01 - Private Cars [FC) (] 7162, ] 0
02 - Tai ; il Te282. H2 o 0. 18232
03 - Light Goods Vehicles<=2.5t | 14 576 | 0 03 Light Goods Vehicles¢=2 8t | 576, o
04 - Lt Goads Vehicles 2535t | 1201, Ba610. | . 04- Lt Goads Vehicles 25351 | 53610 0
05 - Light Goods Yehicless 3.5t 0. 21614, 0. 05 - Light Gioods Vehicles> 3.5t | 21614, 0.
06 - Medium Heavy Goods Wehicles<=15t 0 12598, 0. 06 - Medium Heavy Goods Vehicles<=15t | 12532 | 0.
07 - Medium Heavy Goods Vehicles>15t | 0. 33063, | . 07 - Medium Heavy Goods Vehicles> 15t | 33083, | o
0% - Public Light Buses | o 3608, 839 08 - Public Light Buses | 3508, | 839,
03 - Private Light Bus <=3.5t 213, 394, 0. 09 - Private Light Bus <=3.5t 1 213, ] 394, 0.
10 - Private Light Bus »3.5t 2, 3321, 348, 10 - Private Light Bus 335t | | 3321, 348,
11 - Norvfranchised Bus<=6.4t D 273 0. 17 - Nonfranchised Bus<=6.4t | o 2736 | ]
12 - Narrhanchised Bus 6,4-15t 0. 1898, . 12 - Monfranchised Bus E.4-15¢ | i | 1998, | 0
13 - Mon-franchised Bus >15t 0. 3403 iR 13 - Nondfranchized Bus »15t ] 0, ] 3403, J 0.
14 - Franchized Bus [SD) 0 3. 0. 14 - Franchized Buz (5D 1 0. 1 e be R ] 0.
15 - Franchised Bus [DD) [ 5540, 0. 15 - Franchised Bus [DD] | | 5540, | ]
16 - Motorcyeles (MC) BI7aE. [} 0. 16 - Motarcycles (MC) | Ba7a6. | o [}
17 - <Placehalder (P1)> | i il 0. 17 - ¢Placehalder P1]> | 0. | [i]
18 - <Placeholder (P2)> | 0 0. i 18 - <Placehalder P2]> | o o 0
19 - <Placeholder [P3]» 0 ) 0. 19 - <Placeholder [P3]> ] . ] o 0
20 - <Placeholder [F4)» 0 0. 0. 20 - <Placeholder [P4]:> ] i, ] 0 IR
21 - <Placehalder (PS> | o o 0. 21 - <Placeholder [PE)> | o] o o
Apply I Caticel ‘ Dare J Apply : Carncel J Dane ]

- Multiply population by factor:

718,589 * 0.077386 =55,608.77




Exercise # 4a: Verify VKT Adjustment

2030 VKT
(Base Case)

Editing VKT data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title

2030 VKT
(After Pop Edit)

Editing VKT data for scenaria 1: Hong Kong SAR Annual CYr 2030 Default Title

Total YKT for area
Hong Kong S4R ]

Editing Mode
Total VET | ByVehicle E|BSQ; Wehicle and FUQ

Editing ¥K.T [vehicle km traveled per weekday)

Total WET for area Copy with Headings | Paste Data Only |
Hang Kong S4R ] 3
Editing Mode Editing VKT [vehicle km traveled per weekday)
Total KT | By Vehicle c@ehicle and B~ ] By Vehicle/Fuel/Hour |
Diesel LPG
01 - Private Cars [ | 206627, | f
02 - Tai 3292, | o 7349132,
03 - Light Goods Yehicles<=2 5t 918, ] 41040, 0,
04 - Lt Goods Yehicles 2.5-3.5t 20854, 3805167 0
05 - Light Goods Wehicles: 3.5t ] 0. 2060126, 0.
& - Medium Heawy Goods Wehicles<=15t ] (IR 1073541, a
07 - Medium Heavy Goods Yehicles:>15t 0. 2833310, a
08 - Public Light Buses 0. 9E9345. 231828
09 - Private Light Bus <=3.5t 16558, 3467E. a
10 - Private Light Bus >3.5t 93, 268064, 17760,
11 - Mon-franchised Bus<=6.4t . 322209, 0
12 - Horrfranchized Bus 6.4-15t o 223896 0.
13 - Monfranchised Bus >15t 0. 400597, 0
14 - Franchizged Bug [SD] 0. TR, ]
15 - Franchized Buz [DD] ] 0 1240047 a
16 - Motorcpcles (MC) | 1155099, | o 0
17 - ¢<Placehalder [P1]> o 0 ]
18 - <Placehalder [P2]> (1§ 0 ]
19 - ¢<Placehalder [P3]> 0, 0, 0,
20 - ¢<Placehalder [P4)» o 0 a
21 - <Placeholder [F5]» ] o 0. 0.
J Cancel ‘ Daone

By Wehicle/FuslHour |
Petrol Diesel LPG

01 - Private Cars [PC) 206627 ] a.
02 -Tasi 3202 | 7949132,
03 - Light Goods Vehiclesd=2 5t 918 41040, 0.
04 - Lt Gaods Yehicles 2.5-3.5t 50854, 3805167, 0.
05 - Light Goods Vehicless> 3.5t 0 2060126, 0
06 - Medium Heawy Goods Wehicles<=15t 0 1073541, .
07 - Medium Heavy Goods Yehicles: 15t il 2833910, i}
08 - Public Light Buses 0. 963345, 231828
09 - Private Light Bus <=3.5t 16558, 4676, ]
10 - Private Light Bus >3.5t 93, 268864, 17760,
11 - Nonfranchised Bus<=6.4t | 0 322209, | ]
12 - Mon-franchized Bus 6.4-15t | o 223896, 1 ]
13 - Non-franchized Bus » 15t 0 400537, 1]
14 - Franchized Bus [SD] 0 FFAES. 0
15 - Franchised Bus (DD) ] 1240047, 0.
16 - Motarcycles [MC) 1155099, . 0
17 - <Placehelder P11 | | | .
18- <Placehalder (P21 | o 0. i
19 - <Placeholder [F3]> | 0 .| 0
20 - <Placehalder [P4]> | o 0. 0.
21 - <Flacehalder (P | o] 0. a

Apply | Cancel ‘

e Save i'r'ﬁitput file as

HK 2030 Burden_by Hour_edit VKT (conformity).inp and Run




Exercise # 4b: Direct VKT adjustment

* Create a new case with same scenario data as
base case

* Direct entry of new VKT for petrol private cars
as 1,609,000 km/day



Exercise # 4b: Editing VKT Screen

2030 VKT
(Base Case)

Editing VKT data for scenario 1: Horg Kong SAR Annual CYr 2030 Default Title

2030 VKT
(After VKT Edit)

Editing VKT data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title

Tatal VKT for area Copy with Headings | Paste Data Only |

Tatal VKT far area

Hong K.ong SaR ] Hong K.ong S48 l
Editing Mode Editing VKT [vehicle km traveled per weekday] Editing Mode Editing VKT [vehicle km traveled per weekday]
Total VKT | By ehicls Class #PTERiet and FUBNGY Vehicle/Fuel/Hou | Total VKT | By Vehicle Class By phet SR FoeT T Byebice/Fuel/Hou |
SNS—~ SN~
Diesal LPG Petral Diesal LPG
071 - Private Cars [PC) i \ 206627, 0. 01 - Private Cars [PC) \ 206627, 0
02 - Taxi we L/ 0. 7949132, 02 - Taxi 0 7949132,
03 - Light Goods Vehicless=2.5t 918, | 41040, ] 0. 03 - Light Goods Vehicles<=25t | 918 41040, | 0.
04 - Lt Goods Wehicles 2535t | 50554 | 3B051ET. | 0 04 - Lt Goods Vehicles 2535t | B854, | JBO5TE7. | [}
05 - Light Goods Yehicles» 3.5t ] 0. ] 2050126 0. 05 - Light Goods Yehicles: 3.5t ] 2050126 .
06 - Medium Heavy Goods Yehicles<=15t ] 0. J 1079541, 0. 0E - Medium Heawy Goods Yehicles<=15t 0 1079541, 0.
07 - Medium Heavy Goods Vehicles: 15t . 2833910, 0. 07 - Medium Heavy Goods Yehicles: 15t ] 0 2833910 J i}
05 - Public Light Buses o 959345, 231828, 08 - Public: Light Buses | 0 959345, ] 231828
09 - Private Light Bus <=3.5t 16553, B4ETE. 0. 09 - Private Light Bus <=3.5t 16558, 34676, 0.
10 - Private Light Bus >3.5t 98, 268864, 17760, 10 - Private Light Busg > 3.5t 98 2E8964. 17760,
11 - Non-franchized Bus<=E.4t a 322208 o 11 - Morefranchized Bus<=6.4t I 0. 322209, ] .
12 - Mon-franchized Bus £.4-15t 0. 223895, 0. 12 - Nonranchised Bus 6.4-15t | | 223836, | 0
13- Norvfranchized Buz »15t 0. 400537, 0. 13- Nonfranchized Bus »15t - | 0. 400537, | 0.
14 - Franchized Bus (50) 0 77969, . 14 - Franchised Bus [3D) ] 0 77969, | 0.
15 - Franchised Bus [DD) | 0. 1 1240047, | 0. 15 - Franchised Bus (DD] ] 1240047, 0
16 - Motorcycles [MC) | 1155093, | 0 0 16 - Motoreycles [MC] 1155093, 0, [
17 - <Placeholder [F1]> 0 0 [k 17 - <Placeholder [P1]> 0 0 o
18 - <Placeholder [F2]> 0. 0. il 18 - <Placehalder [P2]> 0. il a.
139 - <Placehalder P3)> . 0. il 19 - <Placehalder [P3]> 0 il 0
20 - <Placeholder [P4]> o i 0 20 - <Placeholder [P4]> 0. 0 0.
21 -<Placeholder [P5)> | | | 0. 21 - <Placeholder (PS> | | il il
‘ Cancel ‘ Done ‘ Apnh J Cancel ‘ Diore J

e Save input file as

HK 2030 Burden_by Hour edit VKT (directly).inp and Run




Exercise # 4: Solution

#4a: Pop- . .
PC-NCAT & PC-CAT adjusted VKT #4b: VKT direct

Population 718,589 55,609 718,589

VKT 20,791,861 1,609,001 1,608,999

Trips 1,077,770 83,405 1,077,770
NOx Run Exhaust (tonne/day) 0.1825 0.0141 0.01412
NOx Start Exhaust (tonne/day) 0.0720 0.0056 0.0720

Notes:

Results show how the model adjusted trips in Exercise #4a, thus, starting
exhaust as well. Running exhaust emissions do not differ.

Exercise #4b shows it is possible to directly input VKT into EMFAC-HK;
however, it is generally not recommended to do this independent of
vehicle population because of the desire to properly estimate start and
evaporative emissions tied to the size of the vehicle fleet.



Exercise #5: Changing Trips

* This exercise estimates the emission reduction when

reduces trips for petrol Private Cars in 2030 to
250,000 trips per day.

* There are two potential methods:

1) Ex 5a: Adjust the population to match desired
Trips (i.e., “conformity” approach)

2) Ex 5b: Directly alter the Trips



Exercise # 5a: Conformity Adjustment

* Base Case (2030, Burden, CSV outputs)

* New case with same scenario data as base
case

* Determine Trips adjustment factor

 Multiply population by above factor



Exercise # 5a: Trips adjustment factor

2030 Trips by Vehicle and Fuel of petrol PC

Editing Trips-per-Day data for scenaric 1: Hong Kong 5AR Annual CYr 2030 Default Title
Tatal Trips-per-Day for area Copy with Headings ] Faszte Diata Only |
Hong Kong SAR ] )
E diting Mode Editing Tripz-per-Day [ztarts per weskday]
Total Trips-per-Day | By Yehicle Class 65-' Yehicle and Fuel al Vehicle/Fuel/Hour ]
v
Digzel LPG F
01 - Private Cars [PC] [077775. 10727 0.
02 - Tawi . 0. FIEZ
03 - Light Goaods Vehicles<=2 5t | 5. | 2303, | 0.
04 - Lt Goods Vehicles 2535t | 4505, | 214442 | 0.
05 - Light Goods Wehiclez: 3.5t | 1. | AE44E. | 0.
06 - Medium _Heawy Goods Wehicles<=15t | 0. | 50396, | 0.
07 - Medium _Heavy Goods Yehicles> 15t | | 132265 | il
08 - Public Light Buses | il | 14143, | 323
09 - Private Light Bus <=3.5t | 593 | 1102 | 0
10 - Private Light Bus » 3.5t | X | 9324, | 953
11 - Non-franchised Bus<=E.4t 0. 10945, 0.
12 - Mon-franchised Bus 6.4-15t 0. 7he3. 0.
13 - Nonfranchised Bus »15¢ | 0| 13613 | i}
14 - Franchised Bus (3D | o 3340 | 0
15 - Franchised Buz [DD) 0. B9E33. 0.
16 - Maotarepcles (M) 418759, 0. 0.
17 - <Placehalder (P1)> | | | 0.
18 - <Placeholder [P2)> | 0. | 0. | 0.
19 - <Placeholder [P3])> | 0. ] 0. | 0.
20 - <Placeholder (P4)> | 0 0 0
21 - <Placeholder (P5)> | 0 0 i
| ‘ Daone |

Factor = 250,000 =+ 1,077,775 =0.231959



Exercise # 5a: Population Edits

2030 Population
(Base Case)

Editing Cal Pop data for scenario 1: Hong Kong SAR Annual C¥r 2030 Default Title

2030 Population
(Edited for Trips Match)

Tatal Cal Pop for area Copy with Headings |

Paste Data Only |

Hong Kong S4F ]

Editing Cal Pop data for scenarie 1: Hong Kong SAR Annual CYr 2030 Default Title

Tatal Cal Pop for area ; } |

Hong Kong SAR l

Editing Mode Editing Cal Pop [registered vehicles with adjustments] Editing Mode ‘/Nlditing Cal Pop [registered vehicles with adjustments)
Tatal Cal Pop ] By Wehicle Clage” Buehicle and FUSN By vehicle/Fuelidge ] Tatal Cal Pop | By Yehicle Clasl By Vehicle and Fuel §By Wehicle/Fuel/tge ]
V
Diezel LPG Petrol Diezel LPG
071 - Private Cars [P 7152, ] a 01 - Privvate Cars (PC) " 11 6EES3. 7152, 0.
02 - Taxi g 0. 18292, 02-Tari N g [i] 18242,
03 - Light Goods Vehicles<=2 5t 14, 57E. 0 03 - Light Goods Yehicles<=2.5t 14, 57E. 0.
04 - Lt Good: Vehicles 2.5-3.5t 1201. 53610, ] 0. 04 - Lt Goods Vehicles 2.5-3.5t 1201, 53610, 0.
05 - Light Goods Vehicles: 3.5t 0. 21614, i} 05 - Light Goods Yehicles> 3.5t 0. 21614, 0.
06 - Medium Heavy Goods Yehicles<=15t i] 12598, 0 06 - Medium Heawy Goods Yehicles<=15t 0. 12598, 0.
07 - Medium Heawy Goods Yehicless 15t ] 1] 33063 a 07 - Medium Heavy Goods Vehicles: 15t 0. 33063, 0.
08 - Public: Light Buzes I 0 3508, 839, 08 - Public Light Buses 0. 3537, a10.
09 - Private Light Bus <=35t 213 394, 0 03 - Private Light Bus ¢=3.5t 213. 394, 0
10 - Private Light Bus > 2.5t 2 I 348 10 - Private Light Bus >3.5t 2. 3329, 340,
11 - Mar-franchised Bus<=6.4t I 0 ] 2776, J 0. 11 - Mon-franchized Bus<=6.4t 0. 2736 0.
12 - Mon-franchized Bus 6.4-15t | il j 1898, | i} 12 - Monfranchized Bus B.4-15t 0. 1898, 0.
13- Mon-franchised Bus >15t i} 403, 0 13 - Nan-hanchised Bus >15t | | 3403, | 0
14 - Frarichised Bus [5D) il Gl il 14 - Franchized Bus (SD) | 0. | 33 | 0.
15 - Franchised Bus (DD) il 5500, 0 15 - Franchized Bus (DD | 0. ] 55490, | 0.
16 - Matarcycles (MC) B9786. o 0 16 - Motarcycles (MC] | B9785. | o .
17 - <Flacshalder (P11 0 0 i 17 - <Placeholder [P1]> 0. 0. 0
16 - <Placeholder (P2)> il 0 0 18- <Placeholder (P2)> . o b
19 - <Placsholder [P3)> i | 0 el dalmeialey I 0. b 0
20 - <Placsholder [P4)> 0 Gl 0. el Elacehaieii Rl 0. o 0.
21 - Placeholder (F5) | | | ] 21 - <Placeholder (PS> | of o L
Aol ‘ Earoe ‘ Hone I Apply | Cancel | Jon ‘

Multiply population by factor:
718,589 * 0.231959 = 166,683 vehicles




Exercise # 5a: Verify Trips Adjustment

2030 Trips
(After Pop Edit)

2030 Trips

(Base Case)

Editing Trips-per-Day data for scenario 1 Hong Kong SAR Annual CYr 2030 Default Title

Total Trips-per-Diay for area

Hong Kong S4R 1

leading

Editing Maode

Editing Trips-per-Day [starts per weekday]

Total Trips-per-Day | By Vehicle Class <E}' Wehicle and Fuel }y Wehicle/Fuel/Hour ]
S ——

Editing Mode

Total Trips-per-Dlay

Total Trips-per-Day for area

Hong Kong SAR ]

Copy with Headings |

Editing Trips-per-Day data for scenario 1: Hong Kong 5AR Annual CYr 2030 Default Title

Paste Data Only |

yehicle and Fuel') By ehicle/Fuel/Hour |

Editing Trips-per-Day [startz per weekday)

Buehicle Clas< B l
v

B Diesel LPG : Diesel LPG

01 - Frivate Cars [PC] 2 10727, ] i 01 - Private Cars [PC) [249993, ) 10727, ] 1]
02 - Taui j 0 7IE2. 02 - Taui 30, D.] 73162,
03 - Light Goods YWehicless =25t ] GE. ] 2303 ] a 03 - Light Goods Yehicles<=2 5t 56, 2303 a
04 - Lt Goods Yehicles 25-3 5t | 4305, | 214442, il 04 - Lt Goods Yehicles 2.5-3 5t 4505, 214442, o
05 - Light Goods Vehicles: 3.5t 0. BE44E. a 05 - Light Goods Wehicles> 3.5t | 0. | BE4E. | 1]
06 - Medium Heavy Goods Yehicless=15t 0. R0396. 0. 06 - Medium Heavy Goods Yehicles<=15t ] o H039E. i}
07 - Medium Heavy Goods Wehicles: 15t (i} 132265, 0 07 - Medium Heavy Goods Yehicles: 15t ] 0. 132265, i}
03 - Public Light Buses o 14145 3239, 03 - Public Light Buzes | 0. ] 14143, I 3238
09 - Private Light Bus <=3.5t J 532, 1102 0 09 - Private Light Bus <=3.5t 593 1102, i}
10 - Private Light Bug > 3.5t 1 5. ] 9324 ] 953, 10 - Private Light Busg > 3.5t 5. 9324, 953,
11 - Naon-franchized Bus< =6, 4t . 10945, { 11 - Hon-franchized Bus<=6.4t ] 0. J 10945, | 0,
12 - Non-franchized Bus B.4-15t 0. 7593, 1] 12 - Non-franchised Bus 6.4-15¢ | 0. 7he3. 0
13- Monrfranchized Bus > 15t | 13613, 0. 13 - Morrhanchised Bus »15t | 0 13613 1}
14 - Franchised Bus [SD) i} 3340, i 14 - Franchised Bus (50] ] 0. 3340, ] i]
15 - Franchized Bus ([DD) ] 0. 59633, i 15 - Franchised Bus [DD] 0. 53633 ]
15 - Motorcycles [MC] | 418759, | | a 16 - Motarcycles (MC] 418754, 0. o
17 - <Placeholder [F1]> ] 0 ] 0 ] 0 17 - <Placeholder [P1]> 0. il 0
18 - <Placsholder [P2)> ] 0. | 0 J i 18 - <Placeholder [F2]> 0, 0 0,
18- <Placehalder (P2} 0 ] 0 18- <Placsholder (3> 0| o 0
20 - <Placsholder (P41 0. 0 0, 20 - <Placeholdsr [P4]> | | 0| oA
21 - <Placeholder [P5)> G| GH | 0 21 - <Placsholder [P5)> | o o] L

Apply ‘ Carcel I J ‘ Done

e Save input files as

HK 2030 Burden_edit Trips (conformity).inp and Run




Exercise # 5b: Changing Trips (Directly)

e Create new case with scenario data same as base case

2030 Trips
(Base Case)

2030 Trips
(After Trips Edit)

Editing Trips-per-Day data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title
Total Tripz-per-Day for area Copy with Headings | Paste Data Only |
Hong Kong SAR ] .
Editing Mode Editing Trips-per-Day [starts per weekday)
Total Trips-per-Day | By Yehicle |:|aSS<B_'r' Wehicle and Fuel B Wehicle/Fuel/Hour ]
Diesel LPG
01 - Private Cars [PC) HO7777s. ) 10727 0.
02-Tar | — i} FIEZ
03 - Light Goods %ehicles<=2.5t BE. 2303, 0
04 - Lt Goods Yehicles 2.5-2.5t 4805, 214442 0.
05 - Light Goods Yehicles» 3.5t | 0. | 86446 | 0.
06 - Medum _Heavy Goods Yehicles<=15t | 0. | B0396. | 0
07 - Medium Heavy Goods Yehicles: 15t 0. 132265, 0
08 - Public: Light Buses 0 14143, 3239
09 - Private Light Bus <=3.5t 538 1102 0.
10 - Private Light Buz »3.5t a8 9324, 953,
11 - Mor-franchised Bus<=6.4t | 0. | 10345 | 0.
12 - Non-franchized Bus 6.4-15t | 0. | 7593, | 0.
13 - Mor-franchised Bus »15t 0. 13613, 0.
14 - Franchized Bus (SD) 0. 3340, 0.
15 - Franchized Buz [DD) 0. 59633, 0
16 - Matarepeles [MC) 418759, 0. 0
17 - <Placehalder F1)> | | o il
18 - <Placeholder [P2]> | 0. | 0. | 0
19 - <Placeholder (P3| | 0| i]
20 - <Placeholder [P4)> | of o il
21 - <Placeholder [P3)> | 0. | 0 | 0
| | Done |

Editing Trips-per-Day data for scenario 1: Hong Kong 5AR Annual CYr 2030 Default Title

Toatal Tripz-per-Day for area I |

Hong Kong SAR l
E diting kMode Editing Trips-per-Day [starts per weekday)
Toatal Trips-per-Day | By ¥ehicle Class e.'r' ehicle and Fuel 5 Wehicle/Fuel/Hour l
v
Diegel LPG
01 - Private Cars [PC) k 280000 10727, | 0.
02-Tadi | a0, | THE2
03 - Light G oods Vehicles<=2.5t 5E. 2303, i}
04 - Lt Goods Yehicles 2.5-3.5t 4808, 214442, 0.
05 - Light Goods Yehicles» 3.5t 0. 86446 i}
06 - Medium Heawy Good: Yehicles<=15t 0. B039E, 0
07 - Mediun Heawy Goods Vehicles»15t | 0. | 1322685 | 0.
08 - Public Light Buses | 0 | 14145, | 3239,
09 - Private Light Bus <=3.5t | 533, | 102 | 0
10 - Private Light Bus >35t | 5| gaz4. | 953
11 - Non-franchised Bus<=6.4t 0 10945, 0.
12 - Mor-franchized Bus 6.4-15t a0, 7533, 0
13 - Mon-franchised Bus >15t 0 13613, 0.
14 - Franchized Bus [SD) 0. 3340, i}
15 - Franchized Bus [DD) | 0. | 9633, | 0
16 - Matarcycles (MC) | 415759 | 0 | i}
17 - <Placeholder [P1]> 0. 0 0
18 - <Placeholder [F2)> 0 0 0
19 - <Placeholder [P3]> 0. 0 a0
20 - <Placeholder [P4)> 0. 0 0
21 - <Placeholder [P5)> | 0. | 0 | 0.

Apply | Cancel | |

e Save input files as

HK 2030 Burden_edit Trips (directly).inp and Run




Exercise # 5c: Solution

PC-NCAT & PC-CAT Base #5a: Pop-adjusted ik Dlrect.ly alter
the Trips

Population 718,589 166,683 718,589
VKT 20,791,860 4,822,856 20,791,861
Trips 1,077,775 249,999 250,000
NOx Run Exhaust 0.1820 0.0423 0.1820
(tonne/day)
NOx Start Exhaust 0.0720 0.0167 0.0167
(tonne/day)
Notes:

Results show how altering trips via population (#5a) also
alters VKT; thus, running exhaust is altered, as well.
Exercise #5b shows altering trips only reduces starting
exhaust.



Exercise #6: Speed Distributions

* This exercise estimates NOx running exhaust
emissions change when average speed of specific
vehicle class at different time zone is altered.

* A new policy propose medium and heavy goods
vehicles (HGV7 & HGV8) only travel at specific time
zone and speed profile.

* 2 periods:
— from midnight to 8 a.m.; and
— from 10 p.m. to midnight



Exercise #6: Speed Distributions

* limited speed distribution:

— 5% of the VKT occurs at average speed 1-8 km/hr
(Speed Bin #1);

— 25% at 24-32
— 20% at 48-56
— 25% at 56-64
— 25% at 64-72

km/
km/

km/

km/

nr (Speed Bin #4);
nr (Speed Bin #7);
nr (Speed Bin #8) and

nr (Speed Bin #9).



Exercise # 6: Speed Distributions

Base Case (2030, Burden, CSV outputs)

New case with same scenario data as base
case

Edit Speed Fractions for HGV7

Apply same Speed Fraction for HGVS8



Exercise # 6: Profiles/Speed Tab

HE Emfac-HK Editing data - O X

File Run Help
HONG

Environmental Protection Department KONG
The Government of the Hong Kaong . - ™
Special Administrative Region s _#.*

| Input 1| Input 2| Mode and Qutput | TechIM | Cal. 1 Basis (2030) | Pop/Acorual| VKT /Trips (Proflles/Speed )
S ——

Editing Program Constants - BYP, Temperature, Humidity, Speed Fractions, and |dle Time for scenario pear
2030 and month/season Snnual

RWF Edit the petrol Reid Wapor Pressure (RWVP] for the calendar year and season
Temperature Prafile Edit the hourly temperature profile for the season *
RH Profile Edit the hourly relative humidity (FH] profile for the season

Speed Fractions Edit the speed fractions far the calendar year

|dle Tirre Edit idle times for vehicles

* Temperature and BH are the zame in respect ta the
change of calendar pear

Cancel | < Back Finizh




Exercise # 6: Editing Speed Fractions

Speed Fractions by Scenario Year and Vehicle Class

Area: Hong Kong SAR Scenario Year 2030 Copy with Headingd
Hong Kong SAR

WET Weighted dverage  Basis: 8 KPH Wehicle Class: iDE: Heawy Goods Yehicles (5.5-1 Et:_vj

01: Private Cars [PC]

. 02: Tawi [T axi]

1. Select Vehicle 03 Light Goods Yehicles [<=2.5t) [LGY
04: Light Goods Yehicles [2.5-3.58) [LG
ClaSS’ 05: Light Goods Vehicles (3.5-5.5t) (LG
! 06 Heavy Goods Wehicles [5.5-15H [HE

Grid Control Removed/Deactivated (Replaced with 5-5!2;?: Heawy Goods YWehicles [>=15t) [HG

3:; Public Light Buzes [FLEB)

i : : i 09: Private Light Buses [<=3.5t] [PY4]

-> 1. Press "Copy with Headings" button to copy data to ¢ 10: Frivate Light Buses [>3.5t] [PVS]

5 . 11: Man-franchized Buses [<6.4t] [MFEH

> 2. Open: spr'enrdsh?r:-t and paste clipboard contents tosf ...\~ "= "Lt [6.4-15) (N
for wew:ngfed:tmg. 13 Mon-franchized Buges [>15t] [MFES

= . 14: Single Deck Franchized Buzes [FES

>3. F‘?rfn.rm edits. S 15: Double Deck Franchized Buses [FE

->4. Highlight Data Only portion in spreadsheet and copy 16: Mator Cycles [MO)

->35. Press "Paste Data Only” to paste edits back into prog 1; EE::EEEEEE: %E;};

19: <Placeholder (P3):

20: <Placeholder [P5]:

21: <Placeholder [PE]:

Tatal 100 % in each Apply ~ance Diore Apply to Others
o




Exercise # 6: Editing Speed Fractions

Speed Fractions by Scenario Year and Vehicle Class

Area: Hong Kong SAR ScenanoYear 2030 Dopy wilh
Hong K.ong S4F

WET \Weighte ' iverage  Basis 8 KPH Vehicle@ss: iDE: Heavy Goods Yehicles [5.5-15t v$

Click button “Co py Grid Control Removed/Deactivated (Replaced with 5-step process).

with Hea dings" Data Copied to Clipboard.. Perform STEPS2 thru 5. F :.. |
Open Excel -> 2. Open spreadsheet and paste clipboard contents to spreadsheet —---—J -
worksheet and for viewing/editing.

-> 3. Perform edits.

paste values ->4. Highlight Data Only portion in spreadsheet and copy to clipboard.

-> 5. Press "Paste Data Only" to paste edits back into program.

Total 100 % in each Al J Caricel Cione Apply to Others
hour




Exercise # 6: Editing Speed Fractions

rlzli i s B =l _— - Bookd - Microsoft Excel |i|%r
File Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat Team £ @ o g 22
3 "s _ Gation Si AT A ===l & SiwapTed General - % : = j = _:J % :LI'Ith”'“ T %? jla
g |BZT-|E | B-AE E | Bvacin| -t o |98 Gt fome S| ok e | oo, SRR SR
_-_IllpD-:-ar-J 1 Editing -
Al | Hour: 00 01 02 03 04 05 06 07 08 09 10.... ~
a
Speed Bin: A _ A _ e % ] b i e b i i b e e b e e o b e e ] e e e i e ';
1 |Vehicle Class 06 Speed Fractions 0 100 200 300 400 500 800 700 800 900 1000 1100 1200 1300 1400
1-8 km/hr [ 2 |spdoes 0 0 0 0 0 0 0 0 1.88E-03 1.88E-03 0 0 0 0 0
9_16 3 |Spdoi6 o 0 0 o 0 o 0 0 6.64E-02 6.64E-02 o 0 0 o 0 L
4 Spd024 ] 0 0 ] 0 ] 0 0 6.88E-02 6.88E-02 ] 0 0 ] 0
16-24 5 |Spdo32 0.268248 0.268248% 0.268248 0.26824% 0.268248 0.268248 0.268248% 0.191458 0.173041 0.173041 0.191458 0.191458 0.191458 0.191458 0.191458 @
24-32 6 |Spdo4c 3.74E-02 3.74E-02 3.74E-02 3.74E-02 3.74E-02 3.74E-02 3.74E-02 4.01E-02 8.15E-02 B8.15E-02 4.01E-02 4.01E-02 4.01E-02 4.01E-02 4.01E-02 ¢
7 |Spdo4s o o o (1] o o 1} 0 0.192936 0.192936 o 1} 1} (1] 1}
32-40 8 |Spdose 0.327716 0.327716 0.327716 0.327716 0.327716 0.327716 0.327716 0.257926 8.75E-02 B8.75E-02 0.257926 0.257926 0.257926 0.257926 0.257926
40_48 3 |Spdo64 1.97E-02 1.97E-02 1.97E-02 1.97E-02 1.97E-02 1.97E-02 1.97E-02 3.10E-02 0.113336 0.113836 3.10E-02 3.10E-02 3.10E-02 3.10E-02 3.10E-02 :
_1(_)_8;)010?2 0.346919 0.346919 0.346919 0.346919 0.346919 0.346919 0.346919 0.479434 0.214092 0.214092 0.479484 0.479484 0.479434 0.479484 0.479484 (=
48-56 11 |Spd0so o 0 0 o 0 o 0 0 o 0 o 0 0 o 0
56-64 || 12 |spdosa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 |Spd096 o o 0 (1] o o o o (1] o o o o (1] o
64-72 14 |spd104 0 0 0 o 0 0 0 0 o 0 0 0 0 o 0
. 15 |Spdi12 o 0 1} (1] 0 o 0 0 (1] 0 o 0 0 (1] 0
16 |Spd120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
: 17 |Spd128 o 0 0 o 0 o 0 0 o 0 o 0 0 o 0
. || 18 |spd136 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0
19 |Spd144 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 i
21 g " "y _ "y e e
|4 4 » M| Sheetl /'Sheet? , Sheet3 . td - Mel S —
Ready | Average: 60.57894737 Count 475  Sum; 27624 |'§$|E|E 100% (=1 [

* From hour 00 to 07 (midnight to 8 a.m.) and hour 22 to 23 (10 p.m. to midnight)
e Speed Fractions:

5% at Spd008 (1-8 km/hr);  25% at Spd032 (24-32 km/hr);

20% at Spd056 (48-56 km/hr); 25% at Spd064 (56-64 km/hr) and

25% at Spd072 (64-72 km/hr).



Exercise # 6: Editing Speed Fractions

Area: Hong Kang 5AR Scenanio Year 2030 Copy with Headingd | Paste Data Gl _.1

Hong Kong SAR
YET\Weighted Average  Basis: 2 KFPH Wehicle Class: |06 Heawy Goods Vehicles [5.5-1 Et:_ﬂ
Grid Control Removed/Deactivated (Replaced with 5-step process). Ié
Data Copied to Clipboard.. Perform STEPS 2 thru 5. : _' =

-> 2, Open spreadsheet and paste clipboard contents to spreadsheet —-—-—-]

for viewing/editir Editing speed fractions
-> 3. Perform edits.
->4. Highlight Data Or o id.
-> 5. Press "Paste Data [0] Paste 24 hours of speed fractions data?

Tatal 100 % in each Lppl

Cancel Dlare Appl to Others
o




Exercise # 6: Editing Speed Fractions

Speed Fractions by Scenaric Year and Vehicle Class

drea Hong Kong S4F Scenario Year 2030 Copy with Headingd  Paste Diata Only
Hang E.ang SAR |
WK T weighted Average  Basis: 8 KPH: Yehicle Clazs |06 Heavy Goods Vehicles [5.5-1 5l:ﬂ

-> 1. Press "Copy with Headings" button to copy data to clipboard.

-> 2. Open spreadsheet and paste clipboard contents to spreadsheet
for viewing/editing.

-> 3. Perform edits.

-> 4. Highlight Data Only portion in spreadsheet and copy to clipboard.
-> 5. Press "Paste Data Only " to paste edits bock into program.

Successful Paste.
Apply Changes

Totel 100 % in ca) Aprly ﬂ Cancel | Core | ApplytoOthers
hour




Exercise # 6: Apply Speed Fraction
Edits to Other Vehicle Class

Apply to Others

Apply Edit to HGV8

frea: Hong Kong S4R Scenaiio Yesr 2030 Copy with Headings

Hong Kong S48
WET-weighted Average  Basiz 8 KPH “ehicle Class: |0E: Heawy Goods Yehicles [5.5-1 5t:Lj
Grid Control Removed Apply to Range? F " —
y =
-> 1. Press "Copy with : E
Apply This Profile to a ]
->2. Open spreadshee @ Range of Values? leet :
for viewing/editil
-> 3. Perform edits. e .
-> 4. Highlight Data O, board.

[¥ ‘ehicle Clasz
-> 5, Press "Paste Datt

Ok | Cancel

Total 100 % in each fital Car Done ¢ Apply to Others >

hiour

Area Homg Kong S8R Scenano Year 2030  Copy with Headings|

Hong Kong SAaR |

WET weighted Average  Basis: 8KPH Yehicle Class: ]DB: Heawy Goods Yehicles [5.5-1 5t:_:_J

Apply updated values for Speed Fractions
Gr Updates ‘Wil Be Applied ta Selections in "'Apply To:" Column.

~Wehicle Classes-

-> Selections Available Ap

- 01: Private Cars [PC) ~
02 Taxi g |07 Mediumn & Heavy Goods Vehicles: 15t
03: Light Goods Wehicles<=25t oo

- 04: Lt Goods Vehicles 2.5-3.5t

7 05: Light Goods Vehicles» 3.5t
06: Medium % Heavy Goods Vehicles<= e

-= 08; Public Light Buses

09; Private Light Bus <=3.5¢

10; Private Light Bus >3.5t

11: Nonfranchised Bus<=6.4t

12: Nonfranchised Bus B.4-15t

13: Non-franchised Bus >15t v

P A g

ak | Cancel

‘ Dione Apply to Others

Total 100 % in sach |
haur




Exercise # 6: Solution

m_

0.796 0.812
HGV7 PM 0.030 0.031
NOXx 2.523 2.604

HGV8

PM 0.171 0.173



Exercise #7: Changing Relative
Humidity (RH)
* This exercise shows how to change the annual

RH for individual month by editing the input
file (INP).

* Monthly average RH of each hour is provided
on RH.XLS.



Exercise # 7: Changing RH

Create a new case
— Calendar Years: 2015
— Scenario Type: BURDEN

— Output File types: Detailed Emission Estimates
(CSV)

— Pollutants: PM10, VOC

Alter one of the RH hour value in GUI and save as
“HK_2015 Burden_edit RH.INP”

Update RH for each month in INP



Exercise # 7: Changing RH

Area; Hong K.ong SAR
Month: &nnual

WET AW eighted &verage of 1 Sub-areas p
Ak

Diurnal Relative Hurmidity Profile

Hong K.ong 545 |

Copy with Headingg  Faste Data Ol ]

Felative Humidity [%]

Haur

0000 0100 0200 0300 0400 0500 0600 0700 0200 0900 1000 1100
|a44 ja¢5 ]854 ]ea1 jaaa |852 ]aaa ]aa4 |aan |?an 1?55 j?a?

1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
|?ma |?25 ]?20 ]?2? |?3a |?55 ]?as 18&4 |819 ]832 1834 |839

[ Maodify Values for Bange of Hours

| Canne | Done |

 Alter RH to 90% at hour 0000



Exercise # 7: Changing RH

| tmp.inp - Matepad - m] X
File Edit Format Wiew Help

meacHKdl—Headeﬁ
Werzion 4 1 8 @
Scenario-Count 1
HK-IM ¥ 9 9 2920 8 8 2020 6 © 2020 0 © 2020 9 8 2020 0 0 2020 0 0 2020 0 0 2620 0 © 2020 © © 2020 @ © 2620 0 @ 2820 @ @ 2020
HKUNITS ¥
End-Header
Begin-Scenario 1
Title Hong Kong SAR Annual CYr 2815 Default Title
Program-Mode Burden
Area-Method One-County
Area-Type SAR
BArea-Number 38 [Hong Kong S8R]
HC-Mode WOC
PM-Mode PM1g
Cfr 20815
BYr -1
M ALL
Wehicles PC TAXI LGW3 LGW4 LGVW6 HGY? HGVE PLB PV4 PYS NFBE NFB7 NFBE FBSD FBODD MC
Season Annual
Burden-Reports C5¥_Standard Detail_ModelYear Detall_TechGroup
Burden-Daily
Burden-Speeds 5
End-3cenario
Begin-5cenario-ProgData 12
DataType 3 RelatiwveHumidity \
Applies-To Season January
Applies-To Area-Method One-County
Applies-To Area-Type SAR
Applies-To Area-Number 38 [Hong Kong SAR]
Begin-Real-Array
Dims 24 1 1 1
Data
87.25001 81.40001 §2.99999 84.2 82.00001 85.1 82.5 83.9 83.89999 82.49999 78.5 77.3 73.8 76.1 74. 75.1 75.09999 78.3 82.1 81. 81.10001 83.
End-Real-Arra

End-Data-Item
Begin-Data-Item
DataType 3 RelatiwveHumidity
Applies-To Season February
Applies-To Area-Method One-Courty
Applies-To Area-Type SAR
Applies-To Area-Number 38 [Hong Kong S8R]
Begin-Real-Array
Dims 24 1 11
Data
82.75001 74.2 77.5 78.2 76.80001 75.800@1 76.4 73.6 76.09999 69.6 64.8 63.7 63.4 61.5 61.5 62.3 64. 65.99999 70.5 F1.6 73.5 74.5 74. 74.1
End-Real-Array
End-Data-Item

Update data row for each month from RH.XLS




Exercise # 7: Changing RH

| HK_2015_Burden_edit RH.inp - Motepad - m] X

File Edit Format Siew Help

EmfacHK41-Header A
Version 4 1 8 @
Scenario-Count 1
HK-IM Y B9 2820 8 8 2020 @ 0 2020 0 0 2020 @ @ 2620 0 0 2020 6 @ 2620 @ © 2020 0 G 2620 @ @ 2020 0 0 2020 @ © 2020 @ 0 2020
HKUNITS
End-Header
Begin-5cenario 1
Title Hong Kong 5AR Annual CYr 2015 Default Title
Program-Mode Burden
Area-Method One-County
Brea-Type SAR
Area-Number 38 [Hong Kong S4R]
HC-Mode WOC
PH-Mode PM18
Cfr 20915
BYr -1
M ALL
Vehicles PC THXI LGY3 LGY4 LGWE HGYF HGWE PLB P4 PYS NFBG NFB7 NFBE FBSD FBDD MC
Season Annual
Burden-Reports C5¥_Standard
Burden-Dally
Burden-Speeds 5
End-Scenario
Begin-Scenario-ProgData 12
Begin-Data-Item
DataType 3 RelativeHumidity
Applies-To Season January
fApplies-To Area-Method One-County
Applies-To Area-Type SAR
Applies-To Area-Humber 38 [Hong Kong S8R]
Begin-Real-Array
Dims 24 L 1 4
Data
80.2 86.3 80.8 80.4 79.9 81, 808.5 78.2 75.4 72.9 70.1 68.6 67.4 67. 67.5 6B.6 V2.6 76.3 77.6 78.4 79.1 79.3 79.5 80.
End-Real-Array
End-Data-Item
Begin-Data-Item
DataType 3 RelativeHumidity
Applies-To Season February
Applies-To Area-Method One-County
fApplies-To Area-Type S4R
Applies-To Area-Humber 38 [Hong Kong S8R]
Begin-Real-Array
Dims 24 1 11
Data
81.6 82.1 82. 82.1 83.2 §3.5 83. 81.1 77.4 71.5 68.2 66.2 64.7 66.6 67.6 68. 78.5 75.2 /7.8 78.1 79.6 81. §908.4 81.2
End-Real-Array

* Copy each RH values for each month from Excel and paste into
INP file accordingly
e Save the INP and run



Exercise # 7: Changing RH

P

Diurnal Relative Humidity Profile

Area; Hong Kong SAR
konth: Annual
WM T A eighted dwverage of 1 Sub-areaz

Hong K.ong ]

— Relative Hurnidity [3)

Haour

0000 0100 0200 0300 0400 0500 0S00 0700 0800 0300 1000 1100
|eu5 ]aua |a11 ]emz ]eua 1811 ]euz ]?:3 j?¢2 |?11 ]Eaa 1515

1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
]EES ]E?J |E&2 ]534 |?a1 ]?52 ]?13 ]?&3 ]?31 ]?as ]aun jsu3

[ Modify Values for Bange of Hourg

] @ | I

| _anoe] | Clone




Advance Exercises



Exercise #8: Alternate Base Year

* This exercise shows how to change the
alternate base year with new population;
then, perform a forecast of these data.

* Scenario data:
- Calendar year : 2030
- Alternate base year : 2018
- Burden; CSV output; Day; PM,,; VOC;

* Alter alternate base year population by
2018 Pop.XLS



Exercise # 8: Alternate Base Year

e Alternate Base Year Selection: 2018

e
File  Run Help
- k HONG
Environmental Protection Department KONG
The Government of the Hong Kang %
Special Administrative Region __g}ﬂ.'
put mpue2] . | . . . | |

Basic zcenario data - Select Area, Calculation Method, Calendar Year, Alternate Basze Year and Seazon

Step 1 - Geographic Area

Area Type: SAR SAR

| oo Haong Kaong ﬂ

Step 2a - Calendar vear

Select

Calendar year 2030
zelectad

Scenario vear for Dutput OPTIOMAL: Selecting this
option overides EMFAC-HE
default base year.

Step 3 -- Seazan or Month

Anrual -

Caricel Memt |

Alternate Base Year Selection

Avwailable

2002 A
2003
2004

Inchuded

Al

Mo Alternate base data year

]

Cancel |




Exercise # 8: Alternate Base Year

Emfac-HK Editing data = O X
9
File  Run Help

Environmental Protection Department EBR}‘E permitted by
B8 e covammanco i farg o NS o AirResources Board
pecia ini i - > s A
California

Input 1 |Input2|.

S S S P P

Basic scenario data - Select Area, Calculation Method, Calendar Year, Alteinate Base Year and Season

—Step 1 - Geographic Area
Area Type: SAR SAR

IHong Kong LI

| SAR

@ap 2a - Calendar Year

Select AI:TIVATEDI

~ Step 2b - Alternate Base Yea\ —

Calendar year 2030 Altemate Base data
selected year 2018 selected
Scenario Year for Output OPTIONAL: Selecting this

option overnides EMFAC-H

Step 3 -- Season or Month

IAnnual ¥ I

Cancel | | Next > I Finish




Exercise # 8: Alternate Base Year

File  Run Help

. 2 HONG
Environmental Protection Department KONG
The Government of the Hong Kong TN :
Special Administrative Region @#‘

] Input 1| Input 2 | Mode and ODutput | Techsm  BaseYr Basis [2018] l Populatior | . I |

Editing - Calendar Year Basiz for Activity
Select the calendar year bagsis for editing activity data: sz B[4l Base Pop) Ackive
Optiong
Cancel ‘ < Back ‘ Mext > ‘ Finish I

* Select “2018 (Alt. Base Pop)”



Exercise # 8: Alternate Base Year

EF Emfac-HK Editing data - O X

File  Run Help

Environmental Protection Department Eg“g permitted by
CL L Gfi“::;r‘nm:;‘ttrgtf‘!:ekrgig% e \@?@ Air Resources Board,
pecia ini v “- 8
California

| Input 1| Input 2| Mode and Output | Tech/IM | Base Yr Basis (2018) Population ] .

Editing Program Constants(- Population for Alternate Base year 2018

Population | dit the vehicle population

Ac 1 ru:l the odometer accrual *

* Accrual rates are the same in respect ta the

change of calendar year

Cancel <Back | Next> Fiish |




Exercise # 8: Alternate Base Year

Total Baze Pop for area Copy with Headings Paste Data Only

Hong Fong SaR l
E diting Mode Editing B aze Popfregistered vehicles with_adiustments]
Total Base Pop | By ehicle Class 1 By “ehicle and Fue
Grid Control Removed/Deactivated (Replaced with 5-step process). F "
->1. Press "Copy with Headings" button to copy data to clipboard. Foi!
->2. Open spreadsheet and paste clipboard contents to spreadsheet Migea]
for viewing/editing.

-> 3. Perform edits. LPG

-> 4. Highlight Data Only portion in spreadsheet and copy to clipboard.
-> 5. Press "Paste Data Only" to paste edits back into program.

| Crod | e

e Select Fuel Type, Click “Copy with Headings”
e Paste value from 2018 Pop.XLS by individual fuel type




Exercise # 8: Alternate Base Year

Total Base Pop for area

Hong Fong SaR l

E diting Mode Editing Base Fop [registered vehicles with adjustments]

Total Baze Pop | By Vehicle Class 1 Ey'ehicle and Fuel By Vehicle/Fuslitge ]

Grid Control Removed/Deactivated (Replaced with 5-step process). Foe Tope
Fetral

b

LPG

-> 6. PASTE SUCCESSFUL.

Successful Paste.
Apply Changes

Apply ‘ Cancel 3

* Repeat for the rest fuel type
e Save as HK_ 2030 _AltBYr 2018 Burden_edit Pop.inp and run




Exercise #9: Buses Retirement

* This exercise evaluates emission changes franchised
double-deck buses older than 15 years are retired
from the fleet and replaced with newer buses.

* Two policies to replace retired buses:

1.

All buses older than 15 years old are replaced with
brand new

All buses older than 15 years old replaced with 1-5
yr-old buses



Exercise #9: Buses Retirement

Base Cases (2035, Burden, CSV outputs)

Copy out FBDD populations by fuel/age from
GUI to worksheet and calculate the bus no. for
replacement

2 New cases with same scenario data as base
cases

Implement different policies



Exercise #10: Link Example

* This exercise compile NOx running exhaust emission
for a road using EMFAC mode.

 Create a Base case at 2030 using EMFAC mode
— Output File types: RTL
— Temperature: 20°C
— Relative Humidity: 70%



Exercise #10: Link Example

e Given the link information obtained for two
links:

— Compile NOx running exhaust emission factor for
each vehicle class at target speed bin from RTL

output;

— Calculate the emission in gram;

Note that in this example, only running exhaust emission is calculated for
simplicity. In similar fashion, other types of emissions e.g. start emissions
and evaporative emissions can also be calculated with the emission

factors in RTL output.




Thank you



