Training Exercises



Exercise Setup

e Folders for each Exercise
e Save input/output to folders for each Exercise

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



Exercise Overview

Basic

Burden mode

Emfac mode

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

Trips

Speed fraction

N o U s W E

Relative Humidity
Advance

8. Alternate Base Year
9. Bus retirement
10. Link example



Basic Exercises



Exercise #1: Daily Emissions Inventory

e 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) MVEI7G (BCD)
3) Detailed Outputs (BDN)

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




Exercise #1: New File

v S
Ef Emfac-HKV3.11 o o e S

Run  Help
Mew

| tal Fyrotection Department G permitted by

Open... of thg Hong Kong Air Resources Board
rative Region l

California




Exercise #1: Add New Scenario

.

B[ Emfac-HK V3.1.1 -- Editing data

o |

File Run Help

HONG

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

List af Available Scenarioz Current Scenario Data

MWurber:  0of 0
Mame:

Calendar 'ear:
Seazon:
Type:

Ma file ar scenario

Add MNew Scenano l

|

Finish Editing |

Cancel |

* Denates curmently active scenario - -
Fegime Size Change Data

[v Apply Regime Changes *

Category-Fuel

% Reduction Start
Highs Supers  Year

Private Car-Petrol: |

2| | 204

TawilPG: |

85 | =5 | 2014

Public Light Bus-LPG: |

40 | 40 | 2014

Private Light Bus >3.5tLPG: |

2| | 204

Above 15t-Diesal |

o 0| 204

= Wihen checked, changes apply to all scenarios.




Exercise #1: Input 1 Tab

Ef. Emfac-HK V3.1 - Editing data = | E |
File Bun Help
. . HONG
Environmental Protection Department KONG
The Government of the Heng Kong =
Special Administrative Region Calendar Year Selection
Avyailable
Input 1 l Input 2 ] Mode and Output | Tech/IM | Baze / Cal. vr Basis ] . ] . ] . ] o
1997 . 2030
Basic scenario data - Select Area, Calculation Method, Calendar Year, Alternate Base Year and Season 1338
1333
Step 1 - Geographic Area 2000
2001 =

Area Type: SAR SAR 2002
b
’—L| 2003 J
SR Heng Kong 4 2004
" 2005
2006 <
2007

2008
20039
2010
2011
2mea
2013
2014
2015 -

Alternate Baze Data i
‘Year INACTIVE

_— all
OPTIOMAL: Selecting thiz

f ides EMFACHK
ng:aojtobvaes[g y?ar. Calendar pear 2030 zelected

Step 2a - Calendar Year Step Zb - Alternate

Select

Calendar year 2030
selectad

Scenario Vear for Dutput

Step 3 - Season or Month ak. Cancel ‘

Anual hd ~

Cancel Mest » | Finish




Exercise #1: Input 2 Tab

-
EF Emfac-HK V3.1.1 -- Editing data \

File Run Help

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

] Input 1 Input 2 | Mode and Dutput] . ] . ] . ] . ] . ]

Basic scenanio data - Select or Enter Scenano Title
Step 4 - Scenarnio Title for Reports

Hong Kong 54R Annual Cvr 2030 Default Title

In Emfac Impact R ate reports, tiles over 40 characters will be truncated!

Step 5 - Model vYears Step B - Vehicle Classes

All model pears selected MODIFIED: All vehicle
classes selected

Cancel | < Back | MNeut > I

Al [ Dgam
M odity ‘@




Exercise #1: Mode and Output Tab

F -
E[ Emfac-HK W3.1.1 -- Editing data B
File Run Help

. . HONG
Environmental Protection Department KONG
The Government of the Hong Kong
Special Administrative Region =

AR R e l ] . ] . ] . ] . ]
Burden - &rea Emizgion E stimate I Emfac - Area fleet average emissions |
7
Cancel < Back




Exercise #1: Mode and Output Tab

EF Emfac-HK V3.1.1 — Editing data —— - . = o5 S
File Run Help
. . HONG
Environmental Protection Department KONG
The Government of the Hong Kong
Special Administrative Region _Q\ﬂ'
| input 1] Input2  Mode and Output ]Techa’IM] Base / Cal. Yr Basis | . | | |
| Burden - Area Emizzion E stimate Emfac - Area fleet average emissions | |
) BURDEM Inventary Files and Feports Output Frequgspe
Scenario ' Hour @
—  Type:
ELURDEN -
Area-Spedific \ Output Particulate As...
|l 0 E:_ﬁgg:gas | Detailed Emission E stimates [C5V] (" Total PM

Inventary " PM25
[tonnes/day)

= IMVEWG [BCD] Output Hydrocarbons As. .

Weighted Model Year Activiy WT) | L1l © THE
— @ " CH4

| Detailed Outputs [BON)

\ ¥ Model Yish {TechGroups [~ &g O

" 4

N

Edit Program -
Carncel < Back Constants Finish




Exercise #1: Main Screen

Ef. Emfac-HK V3.1 - Editing data O | E S
File Run Help

. i HONG
Environmental Protection Department KONG
The Government of the Hong Kong

tl Special Administrative Region #ﬁ-

MaN | 0 e e T ]
‘webpagehEMFALC-HE %3.1 Training Mo 2015\ orking Files'HK_2030_Burden.inp
Current Scenario Data

List of Available Scenarioz

Mumber: 1 af1
Mame:  Hong Kong SAR Annual Cv'r 2030 Default
Title:
L Calendar vear: 2030
Seasor:  Annual
Type:  Burden
| Save |
[« Save As.. >
Add Mew Scenario | Fiun |
| Edit Scenario | Finizh Editing |
[ Delete Scenario | Cancel |

* Denates cumently active scenario . .
Fegime Size Change Data

v Apply Regime Changes **

*% Reduction Start

Categorp-Fuel  Highs  Supers Year
Privvate Car-Petral: 20 ’—20 2014
TawilPG:[ 85 [ &5 [ 2m4
Public Licht Bus-LPG:[ 40 [ 40 [ 2014
Private Light Bus >35tLPG: | 20 [ 20 | 2014
bbove 15tDieset| 0 [ 0 [ 2014
I “when checked, changes apply to all scenarios.

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



Exercise #1: Output in Folder

Name

) HK_2030_Burden.inp
(£L) HK_2030_Burden.bcd.csv
(k] HK_2030_Burden.bdn.csv
L] HK_2030_Burden.csv
.| HK_2030_Burden.log

Type

INP File

Microsoft Excel Comma Separated Values File
Microsoft Excel Comma Separated Values File

Microsoft Excel Comma Separated Values File

Text Document



Exercise

1: HK 2030 Burden.csv

& = dae |5 HK_2030_Burden.csv - Microsoft Excel [E=nRcE x|
“ Home Developer Insert Page Layout Formulas Data Review View Developer Acrobat =) e o & 2B
2 & on Calibri -l S5 Wrap Text General - Neutral Calculation E‘m B I AMasIg {}_u’ L?a
- 23 Copy ~ B = - @] Fi - 2 :
PIE  romatpainter| B L W2 R e oo B e | ) SRR, (AR ot G| IR I it
Clipboard i Font g Alignment % Number o Cells Editing
A1 - fx Title :Hong Kong SAR Annual CYr 2030 Default Title ~
B € D E E G H | 1 K E M N o P a R s ik u v w X 14 Z AA AB AC I%l‘
1 [Title ing Kong SAR Annual CYr 2030 Default Title i
2 Version : Emfac-HK V3.1 V3.1 20160104 Pr: Emfac-HK HK3.1
3 |Run Date : 2016/01/07 17:14:00
4 Scen Year: 2030 -- All model years in the range 1986 to 2030 selected
5 Season :Annual
6 Area :HongKongSAR
7 |/M Stat : HK I/M CY2013+ program in effect
8 Emissions: Tonnes Per Day
9
10 PC-NCAT PC-CAT PC-DSL  PC-LPG PC-TOT TAXI-NCA TAXI-CAT TAXI-DSL TAXI-LPG TAXI-TOT LGV<=2.5t LGV<=2.51 LGV<=2.51 LGV<=2.51 LGV<=2.5t LGV2.5-3.1 LGV2.5-3.]LGV2.5-3.] LGV2.5-3.] LGV2.5-3.1LGV>3.5t-| LGV>3.5t-( LGV>3.51-I LGV>3.51-| LGV>3.51- HGV<=15t HGV<=15t HGV<=15t HG
11 |Vehicles 3 783921 6113 0 790037 o o o 18193 18193 o 2 1003 o 1005 o 1057 53816 o 54874 o o 26653 o 26653 o 0 12731
12 VKT 51 21887210 171471 0 22058732 1) o 0 7665956 7665356 14 96 74275 1) 74385 7 67122 3549671 0 3616800 o 0 2547737 0 2547737 o 0 1055561
13 Trips 4 1176000 9170 0 1185170 o o o 72773 72773 1 7 4011 o 4013 24 4230 215287 0 219517 o 0 106611 0 106611 o o 50919
14 VOCEmissions
15 Run Exh 0.0001 0.12492 0.0012 0 0.12623 o o 0 007566 0.07566 0.00003 0.00011 0.00111 0 0.00125 0.00001 0.00451 0.05417 0 0.0587 o 0 0.02954 0 0.02934 o 0 0.05446
16 Start Ex 0.00006 0.10289 1) 0 0.10295 1) o 0 0.03817 0.03817 0.00002 0.00006 o 0 0.00008 0.00001 0.00129 o 0 0.0013 o 0 o o 1) o o o
17— R et R --—— R et R R - R et — et R - - R R R R R R R --—— -
18
19 Diurnal 0.00003  0.30098 o 0 0.30102 o o o o 0 0.00001 o o 0 0.00001 0 0.00067 o 0 0.00067 o 0 o o o o o o 5
20 Hot Soak 0.00002 0.19374 0 0 0.19376 0 o 0 o 0 0.00001 0.00001 0 0 0.00002 0 0.00136 o 0 0.00136 0 0 o 0 0 o 0 o
21 Running 0.00009 0.29932 1) 0 0.29942 1) o o o 0 0.00004 0.00002 o 0 0.00007 0.00001 0.00433 o 0 0.00434 o 0 o o 1) o o o
22 Resting 0.00004 0.5113 o 0 051134 o o o o 0 0.00001 o o 0 0.00001 0 0.00105 o 0  0.00105 o 0 o o o o o o
23 |—-—-—- |- - - [ —————-- --——— e - --——— R - R R - [ — | e - - R R R —————-- R e R --——— -
24 Carbon Monoxide Emissions
25 Run Exh 0.00249 7.13954 0.02765 0 7.16969 1) o 0 6.74331 6.74331 0.00078 0.00241 0.01835 0 0.02154 0.00039 0.35674 0.87361 0 123074 o 0 103304 0 1.03304 o 0 096331
26 StartEx 0.00035 3.4702 o 0 3.47055 o o 0 016319 0.16319 0.00011 0.00049 o 0 0.00059 0.00006 0.05858 o 0 0.05864 o 0 o o o o o o
27— | - — [ — R -——— R R -——— R R R R R R R -——— R R E— R R R R R R R -——— -
28 Oxides of Nitrogen Emissions
29 Run Exh 0.00018 0.22714 0.00373 0 0.23105 0 o 0 1.9419 19419 0.00005 0.00015 0.02892 0 0.02912 0.00002 0.00189 1.44273 0 0 097312 0 0.97312 o 0 101276
30 StartEx 0.00003  0.04407 o o 0.0441 o o 0 0.05401 0.05401 0 0.00002 o 0 0.00002 0 0.00067 o o 0 o o o o o o
31 |- e - | e — e — | e e e e - | — | e e e e e e e e e — -
32 Carbon Dioxide Emissions (000}
33 RunExh 0.00001 4.67686  0.04005 0 471693 o o 0 177352 1.77352 0 0.00002 0.01328 o 0.0133 0 0.01223 032154 0 093377 o 0 1.04423 0 104423 o 0 052734
34 StartEx 0 0.08617 1) 0 0.08617 1) o 0 0.00572 0.00572 0 o o 1) o 0 0.00031 o 0 0.00031 o 0 o o 1) o o o
2 i — R el — e — R el R R R R R R el R R R R R R e R R R — -
36 PM10Emissions
37 Run Exh 0 0.06649 0.00047 0  0.06696 o o o o o 0 0 0.00067 0 0.00067 0 0.00024 0.04303 0  0.04327 o 0 0.04405 0 0.04405 o 0 0.02888
38 StartEx 0 0.00231 1) 0 0.00231 1) o o o o 0 o o 1) o 0 0.00001 o 0 0.00001 o 0 0 o 1) o o 0 -
M b W] HK_2030_Burden /¥J nEn n 20|
Ready | 3 | |[ED @ 1003 1y (+)




Exercise #1: HK 2030 Burden.bcd.csv

e
|+ HK_2030_Burden.bcd.csv - Microsoft Excel
Developer  Insert Page Layout Formulas Data Review  View Developer  Acrobat o @o @ =
- SiwapText General jt" g (W = /E—_\ - "7
_/ = wrap o = #‘% ¢ @ : @ £ o)
68 | Bueseaconer~ | 8- % » | % ottt romt cot | e Dot ot | St rnas
Clipboard 1 Font 7 Alignment 7 Number 7 Styles Cells Editing
Al A Jfx | CALYR @
-
-
A B C D E F G H [} ] K L M N o :
1 |CALYR .START MY END MYR REGION SAR STARTS  POPULATI VKT VEHTYPE VEH TECH POLLUTAMPROCESS EMISSION BASIS @
2 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT Cco RunExh  0.002494 Day
3 2030 1986 2030 SAR Average Hong Kong SAR Average a4 3 51 PC NCAT NOx RunExh  0.000183 Day
4 2030 1986 2030 SAR Average Hong Kong SAR Average 4 3 51 PC NCAT PM RunExh  0.000001 Day
5 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT voc RunExh  0.000104 Day
6 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT co2 RunExh  0.010821 Day
7 2030 1986 2030 SAR Average Hong Kong SAR Average 4 3 51 PC NCAT co Start Ex 0.000351 Day
8 2030 1386 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT NOx Start Ex 0.000034 Day
9 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT PM Start Ex 0 Day
10 2030 13986 2030 SAR Average  Hong Kong SAR Average 4 3 31 PC NCAT voc Start Ex 0.000064 Day
11 2030 1986 2030 SAR Average Hong Kong SAR Average 4 3 51 PC NCAT co2 Start Ex 0.000834 Day
12 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT Cco Hot Soak 0 Day
13 2030 1986 2030 SAR Average Hong Kong SAR Average a4 3 51 PC NCAT NOx Hot Soak 0 Day
14 2030 1986 2030 SAR Average Hong Kong SAR Average 4 3 51 PC NCAT PM Hot Soak 0 Day
15 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT voc HotSoak  0.00002 Day
16 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT co2 Hot Soak 0 Day
17 2030 1986 2030 SAR Average Hong Kong SAR Average 4 3 51 PC NCAT co Running 0 Day
18 2030 1386 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT NOx Running 0 Day
19 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT PM Running 0 Day
20 2030 13986 2030 SAR Average  Hong Kong SAR Average 4 3 31 PC NCAT voc Running  0.000094 Day
21 2030 1986 2030 SAR Average Hong Kong SAR Average 4 3 51 PC NCAT co2 Running 0 Day
22 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT Cco PD Rest 0 Day
23 2030 1986 2030 SAR Average Hong Kong SAR Average a4 3 51 PC NCAT NOx PD Rest 0 Day
24 2030 1986 2030 SAR Average Hong Kong SAR Average 4 3 51 PC NCAT PM PDRest 0 Day
25 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT voc PDRest  0.000036 Day
26 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT co2 PD Rest 0 Day
27 2030 1986 2030 SAR Average Hong Kong SAR Average 4 3 51 PC NCAT co MD Rest 0 Day
28 2030 1386 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT NOx MD Rest 0 Day
29 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT PM MD Rest 0 Day
30 2030 13986 2030 SAR Average  Hong Kong SAR Average 4 3 31 PC NCAT voc MDRest  0.000002 Day
31 2030 1986 2030 SAR Average Hong Kong SAR Average 4 3 51 PC NCAT co2 MD Rest 0 Day
32 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT Cco Resting 0 Day
33 2030 1986 2030 SAR Average Hong Kong SAR Average a4 3 51 PC NCAT NOx Resting 0 Day
34 2030 1986 2030 SAR Average Hong Kong SAR Average 4 3 51 PC NCAT PM Resting 0 Day
35 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT voc Resting  0.000033 Day
‘ 36 2030 1986 2030 SAR Average  Hong Kong SAR Average 4 3 51 PC NCAT co2 Resting 0 Day
37 2030 1986 2030 SAR Average Hong Kong SAR Average 4 3 51 PC NCAT co PD Diurn 0 Day -
4 4 » | HK_2030_Burden.bed ~¥2 4] [T ] !
Ready | 23 | |[EDE 100% (= {7} (1)




Exercise #1: HK 2030 Burden.bdn.csv

rl H9-w-= ® HK_2030_Burden.bdn.csv - Microsoft Excel 4 = [ Bl [ |
Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat Team & 0 = B 2
= % B . s === . = . fj ) 1 Gelnsert - E'W
7j 23~ Calibri 11 A A [;] '35}' = Wrap Text General < ?}ﬁ _’;h j@i belete + @ Y/ ﬁ
Pa‘ste = 4 LIReAn é s T % R B Ifczor:ndaltt'::;ngal' a:?’;’;laet' St;leeli ~ sz Format ~ | <2~ éﬁtr:r&‘ SF;T:d&v
Clipboard Font Fl Alignment F Mumber F Styles Cells Editing
AL - Fe | #Title ~
=
-
A B C D E F G H 1 J K L M N (o]} P Qs
1 [#Title : IHong Kong SAR Annual CYr 2030 Default Title @
2 #Version Emfac-HK V3.1.1V3.1.1 20160217 Pr: Emfac-HK HK3.1.1
3 |#Run Date #HHHHEH
4 #Scen Ye: 2030 -- All model years in the range 1986 to 2030 selected
5 #Season Annual
6 #Area : HongKong
7 #1/M Stat HK I/M CY2013+ program in effect
8 |#Emissior Tonnes Per Period
9 RecType ScenMNum  CalYr Area Veh mMdIyr Tech Period Pop VKT Trips VOC_RUN VOC_STREVOC_DIUF VOC_HTSEVOC_RUN VOC_R
10 | TG 1 2030 Hong Kon)PC 1985 Ex0OL Day 0 1] 1] 1] 0 1] 1] 1]
11 TG 1 2030 Hong Kon|PC 1985 Ex171 Day 0 0 0 o 0 0 o o
12 |TG 1 2030 Hong Kon)PC 1985 Ex172 Day (1] (1] 1] 1] (1] (1] 1] 1]
132 TG 1 2030 Hong Kon)PC 1985 EvDOL Day 0 1] 1] 1] 0 1] 1] 1]
14 MY 1 2030 Hong Kon|PC 1985 GAS Day 0 0 0 o 0 0 o o
15 MY 1 2030 Hong Kon)PC 1985 DSL Day (1] (1] 1] 1] (1] (1] 1] 1]
16 MY 1 2030 Hong Kon|PC 1985 LPG Day 0 0 0 0 0 0 0 0
17 MY 1 2030 Hong Kon|PC 1985 TOT Day 0 0 0 o 0 0 o o
18 TG 1 2030 Hong KonjPC 1986 Ex00L1 Day 0.19513 3.313592 0.292725 6.75E-06 4.19E-06 ] 1] 1]
19 TG 1 2030 Hong Kon|PC 1986 Ex171 Day 3.83E-02 0.650886 5.75E-02 3.89E-07 0 0 0 0
20 TG 1 2030 Hong Kon|PC 1986 Ex172 Day 1.74E-03 2.96E-02 2.61E-03 7.07E-09 0 0 o o
21 TG 1 2030 Hong KonjPC 1986 EvOOL Day 0.19513 3.313592 0.292725 1] 0 2.22E-06 1.36E-06 6.26E-06 2.58E
22 MY 1 2030 Hong Kon|PC 1986 GAS Day 0.19513 3.313592 0.292725 6.75E-06 4.19E-06 2.22E-06 1.36E-06 6.26E-06 2.58E
23 MY 1 2030 Hong Kon|PC 1986 DSL Day 4.01E-02 0.68047 6.01E-02 3.96E-07 0 0 o o
24 MY 1 2030 Hong Kon)PC 1986 LPG Day 0 1] 1] 1] 0 1] 1] 1]
25 MY 1 2030 Hong Kon|PC 1986 TOT Day 0.235202 3.954063 0.352838 7.14E-06 4.19E-06 2.22E-06 1.36E-06 6.26E-06 2.58E
26 |TG 1 2030 Hong Kon)PC 1987 Ex001 Day 0.20096 3.429411 0.301471 6.98E-06 4.31E-06 (1] 1] 1]
27 |TG 1 2030 Hong Kon)PC 1987 Ex171 Day 3.24E-02 0.552193 4.85E-02 3.30E-07 0 1] 1] 1]
28 TG 1 2030 Hong Kon|PC 1987 Ex172 Day 1.02E-02 0.174377 1.53E-02 4.17E-08 0 0 o o
29 TG 1 2030 Hong Kon)PC 1987 Ev0O1 Day 0.20096 3.429411 0.301471 1] 0 2.28E-06 1.40E-06 6.44E-06 2.66E _
M 4 ¥| HK_2030_Burden.bdn ~¥3 4] il | 0|
Ready | |[EE@ w0% =) ) (x)




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

= g = - HEK_2030_Burden.csv - Microsoft Excel [ ‘ | = é1
Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat Team & e = B 2
3 '* Calibri -1 - AA A ;WrapText General - ijg % _’;‘dl i'.ﬂlnsert' - W ﬁ
EE R . & Delete + j' =
Pa‘ste = 4 LIReAn & - A‘ B Merge & Center - E)g R B Ifczor:ndaltt'::;ngalv a:?’;’glaet' St?leeliv EjFUrmat' @- éﬁtr:r&" SF;T:d&v
Clipboard Font Fl Alignment F Mumber F Styles Cells Editing
cD29 - Je | 13.8869 -
=
-
A BT BU BV BW BX BY BZ CA CB cC cD CE CF G =~
1 Title :HongKong SAR Annual d
2 Version :Emfac-HK V3.1.1 V3.1,
3 |Run Date : 2017/01/11 11:52:50
4 Scen Year: 2030 -- All model yea
5 Season :Annual
6 Area :HongKongSAR
7 |I/M Stat: HK I/M CY2013+ progra
8 Emissions: Tonnes Per Day
9
10 FEDD-NC/ FBDD-CAT FEDD-DSL FEDD-LPG FEDD-TOT MC-NCAT MC-CAT MC-DSL  MC-LPG  MC-TOT ALL-TOT
) | | |- | | | | | | | | o
24 Carbon Monoxide Emissions
25 |Run Exh 1] 0 241637 0 2.41637 0.63442 3.51199 1] 0 4.24641 45.95568
26 StartEx o 0 4] 0 0 0.13904 1.27459 0 0 141364  5.0599
b R e T e e e e e L e e e
28 Oxides of Nitrogen Emissions
29 |Run Exh o 0 273714 0 273714 0.01558 0.36409 0 0 0.379%66] 13.8869|
30 |Start Ex 1] 1] 0 1] 0 0.00537 0.07087 1] 0 0.07625] 0.21141)
L e e e e e e e e e e e
32 Carbon Dioxide Emissions (000) =
33 Run Exh 1] 0 1.56388 0 1.56388 0.00234 0.16709 1] 0 0.16943 14.75557
34 StartEx 0 0 o 0 0 0.00087 0.01255 0 0 0.01341 0.10679
g— @ | | |- | | | | | | | |
36 |PM10 Emissions
37 |Run Exh o 0 01779 0 0.1779 0.00087 0.00272 0 0 0.00359  0.5752
38 |Start Ex 1] (1] o 1] 0 0.00035 0.00065 1] 1] 0.001 0.00332
E e B e e e e e e e e
40
a1 =
4 4+ ¥| HK_2030_Burden /%3 0Kl [T
Ready | Average: 7049155 Count:2  Sum: 1409851 |[EH|O M 100% v




Exercise #1b:
Determine total NOx exhaust emissions
from BCD output

* Hints:
— Open BCD output file by Excel
— Use Filter function on
e POLLUTANT as “NOx”
* PROCESS as “Run Exh” and “Start Ex”
—Summation of total NOx



Exercise

1b: Solution

= L I HK_2030_Burden.bed.csv - Microsoft Excel ‘ = | = &1
Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat Team & e = B 2
& i - AT === .= . jj:l b P 5=Insert - E'P? :
: . Calibri 11 A A |:] @)‘ = Wrap Text Feneral = % _’;‘d :‘.‘“ belete + j' Z ﬁ
e g | B 2B S A Bvcseacone| 8- % > |8 8| oot S| | - S S
Clipboard Font ] Alignment u Mumber u Styles Cells Editing
L3168 - Jf< | Running ~
=
-
A B C D E F G H 1 J K L M N o =
1 |CALYR ~ |STARTI~|END M" * REGIOMN ¥ SAR ~ |STARTS * | POPUL * | VKT * |VEHTY| ¥ |VEH TECH | v |POLLUTANT -T PROCESS |-T|EMISSIONS |~ BASIS |~
2618 2030 1986 2030 SAR Averz Hong Kony 0 ] 0 FBSD NCAT NOx Running 0 Day
'|2658 2030 1986 2030 SAR Averz Hong Konj 0 0 0 FBSD CAT NOx Start Ex 0 Day
| 2668 2030 1986 2030 SAR Averz Hong Kon| 0 o 0 FBSD CAT NOx Running 0 Day
2708 2030 1986 2030 SAR Averz Hong Konj 4140 388 72384 FBSD DSL NOx Start Ex 0 Day
2718 2030 1986 2030 SAR Averz Hong Konj 4140 388 72384 FBSD DsL NOx Running 0 Day
2758 2030 1986 2030 SAR Averz Hong Konj o o 0 FBSD LPG NOx Start Ex 0 Day
2768 2030 1986 2030 SAR Averz Hong Kony 0 ] 0 FBSD LPG NOx Running 0 Day
2808 2030 1986 2030 SAR Averz Hong Kon| o o 0 FEDD NCAT NOx Start Ex 0 Day
2818 2030 1986 2030 SAR Averz Hong Konj o o 0 FEDD NCAT NOx Running 0 Day
2858 2030 1986 2030 SAR Averz Hong Konj 0 0 0 FBDD CAT NOx Start Ex 0 Day
2868 2030 1986 2030 SAR Averz Hong Kon| o] o 0 FBDD CAT NOx Running 0 Day
2908 2030 1986 2030 SAR Averz Hong Konj 57633 5403 1265799 FBDD DsSL NOx Start Ex 0 Day
2918 2030 1986 2030 SAR Averz Hong Konj 57633 5403 1265799 FBDD DSL NOx Running 0 Day
2958 2030 1986 2030 SAR Averz Hong Kon| o o 0 FEDD LPG NOx Start Ex 0 Day
2968 2030 1986 2030 SAR Averz Hong Kony 0 ] 0 FBDD LPG NOx Running 0 Day
3008 2030 1986 2030 SAR Averz Hong Konj 14684 2447 25492 MC NCAT NOx Start Ex 0.005372 Day
3018 2030 1986 2030 SAR Averz Hong Kon| 14684 2447 25492 MC NCAT NOx Running 0 Day
3058 2030 1986 2030 SAR AverzHong Kony 409348 68218 1292455 MC CAT NOx Start Ex 0.070873 Day
30608 2030 1986 2030 SAR AversHong Kony 409343 68218 1292455 MC CAT NOx Running 0 Day
3108 2030 1986 2030 SAR Averz Hong Kon| 0 o 0 MC DsL NOx Start Ex 0 Day
3118 2030 1986 2030 SAR Averz Hong Kony 0 ] 0 MC DSL NOx Running 0 Day
3158 2030 1986 2030 SAR Averz Hong Konj 0 0 0 MC LPG NOx Start Ex 0 Day
2030 1986 2030 SAR Averz Hong Konj o o 0 MC LPG NOx Runnin, 0 Day
3202
3203 Run Exh 13.886904 =
3204 Start Ex 0.211414
3205
3206 =
W 4+ M| HK_2030_Burden.bcd %2 Ikl [ ] »
Ready 128 of 3200 records found | |[E@ME to0% (=) v {+)




Exercise #1c:
Determine Fleet-Average NOx Emissions
Factor (grams/km) for all vehicle classes

 Hints:
—Use BCD output

—Summation of total VKT and NOx (running
exhaust)

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



Exercise

1c: Solution

Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat Team &3 o o B ER
_“':""_!] Jg Calibri 2 5 General . fﬂ' Conditional Formatting ~ _;"JZ": tr v W [ﬁ
EE g ﬁFormatasTablE' o™ Delete = @' = ]
Faste U BH- 2-% 0 W (5 Cell Styles - B Format - | &2~ ot Hna s
Clipboard 1 Font Fl Alignment Fl Mumber Fl Styles Cells Editing
13203 - 5 -
s
b
A B C D E F G H | ] K L M N D~
1 CALYR |~ |STARTI~ ENDM\ - REGION~|SAR |~ |STARTS ~ |POPULi~|VKT |~ VEHTYl~ VEHTE! v POLLUT-¥ PROCE!{-T EMISSIC ~ |BASIS |~
1903 2030 1986 2030 SAR Averz Hong Konj 6551 2340 183584 PV5 DSL NOx RunExh  0.182131 Day
1953 2030 1986 2030 SAR AverzHong Konj 1869 668 49542 PV5 LPG NOx Run Exh  0.016829 Day
2003 2030 1986 2030 SAR Averz Hong Kony 0 0 0 NFBG6 NCAT NOx Run Exh 0 Day
2053 2030 1986 2030 SAR Averz Hong Konj 1] 1] 0 NFB6 CAT NOx Run Exh 0 Day
2103 2030 1986 2030 SAR AverzHong Konj 11729 2932 347715 NFB6 DsSL NOx RunExh  0.661266 Day
2153 2030 1986 2030 SAR Averz Hong Kony 0 0 0 NFBG6 LPG NOx Run Exh 0 Day
2203 2030 1986 2030 SAR Averz Hong Konj 1] 1] 0 NFB7 MNCAT NOx Run Exh 0 Day
2253 2030 1986 2030 SAR AverzHong Kony 0 0 0 NFE7 CAT NOx Run Exh 0 Day
2303 2030 1986 2030 SAR Averz Hong Kony 8217 2054 239204 NFB7 DsSL NOx RunExh  0.247604 Day
2353 2030 1986 2030 SAR Averz Hong Konj 1] 1] 0 NFB7 LPG NOx Run Exh 0 Day
2403 2030 1986 2030 SAR AverzHong Kony 0 0 0 NFB8 NCAT NOx Run Exh 0 Day
2453 2030 1986 2030 SAR Averz Hong Kony 0 0 0 NFB8 CAT NOx Run Exh 0 Day
2503 2030 1986 2030 SAR Averz Hong Konj 11833 2958 343951 NFB8 DSL NOx Run Exh  0.214364 Day
2553 2030 1986 2030 SAR AverzHong Kony 0 0 0 NFB8 LPG NOx Run Exh 0 Day
2003 2030 1986 2030 SAR Averz Hong Kony 0 0 0 FBSD NCAT NOx Run Exh 0 Day
2653 2030 1986 2030 SAR Averz Hong Konj 1] 1] 0 FBSD CAT NOx Run Exh 0 Day
2703 2030 1986 2030 SAR AverzHong Konj 4140 388 72384 FBSD DsSL NOx Run Exh  0.059235 Day
ll2753 2030 1986 2030 SAR Averz Hong Kony o 0 0 FBSD LPG NOx Run Exh 0 Day ]
2803 2030 1986 2030 SAR Averz Hong Konj 1] 1] 0 FEDD MNCAT NOx Run Exh 0 Day
2853 2030 1986 2030 SAR AverzHong Kony 0 0 0 FBDD CAT NOx Run Exh 0 Day
2903 2030 1986 2030 SAR Averz Hong Kony 57633 5403 1265799 FBDD DsSL NOx RunExh = 2.737143 Day
2953 2030 1986 2030 SAR Averz Hong Konj 1] 1] 0 FEDD LPG NOx Run Exh 0 Day
3003 2030 1986 2030 SAR AverzHong Konj 14634 2447 25492 MC NCAT NOx Run Exh  0.015576 Day
2030 1986 2030 SAR AverzHong Kony 409348 68218 1292455 MC CAT NOx RunExh  0.364083 Day L
2030 1986 2030 SAR Averz Hong Konj 1] 1] 0 MC DSL NOx Run Exh 0 Day 1
2030 1986 2030 SAR AverzHong Kony 0 0 0 MC LPG NOx Run Exh 0 Day
Total emission (ton)  13.8869|
Total VKT (km) 45091453
Emission Factor (g/km) 0.307972
[
WU | HK_2030_Burden.bed 73 nEhl i »

Ready F\IterMode|

Average: 15030459 06

Count: &

Sum: 45091467.19 | [EB|[C1 M 100% (=)




Exercise #2: EMFAC Mode

e 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.

e 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,,

— Output Hydrocarbons: VOC
—Temperatures: 25°C

— Relative Humidity: 40%



Exercise #2: Input 1 Tab

Ef. Emfac-HK V3.1 - Editing data O | E S

File Run Help
HONG

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

Input 1 ]Input2] Mode and Output | Tech/M | Baze / Cal. YrBasis] . ] . ] . ]

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

Step 1 - Geographic Area

Area Type: SAR SAR
Hong Kot hd
I T e
Step 2a - Calendar Year Step 2b - Alternate Baze Year
Select | Select
Calendar year 2030 Alternate Baze Data
selected rear INACTIVE
Scenaria Year for Dutput OPTIOMAL: Selecting this

option overrides EMFAC-HK
default baze year.

Step 3 - Seazon or Month

Annul hd

Cancel Mest > J Finizh




Exercise #2: Mode and Output Tab

B[ Emfac-HK V3.1 -- Editing data [ =HEC ]

File Run Help

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

] Irput 1 ] Input 2 Mode and Output l Tec:h.-"\M] Base / Cal YrBasis] . ] . ] . ]

Burden - Area Emizzion E stimate | Ernfac - Area fleat average emissions |

Scenario Type: EMFAL - Area-specific fleet average emissions [g/activity] for selected temperatures, relative
hurmidites, and speeds

Configure EMFAC Qutputs Emfac Rate Files Output Particulate As...

" Total PM
Temperatures
+ PM10 " PM25

pelichbndiics Output Hydrocarbong As...
Sneed 100G " THC
peed... !Detailed!mpactﬁates [RTL)

+ voc ™ CH4

Edit Pragram -
Cancel < Back Constants Finizh




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

r ] y N
£ Emfac-HK'V3.1 - Editing data (=] i) Select/Edit temperature for Emfac calculations
File Run Help .
HONG Enter data for temperature. Click button to enable new value.
_II_EthGi ronmenta'l :’roteciion Department KONG Enter values of speed and temperature
e Government of the Hong Kong o
Special Administrative Region \% a (¢ Delete temperature 1 E ')
q " Enter temperature 2 @
(ol — o —
(ol — T —
| Input 1| Inputz Mode and Output ] Tech/IM | Base / Cal Yr Basis | . |. |. | c — - —
Burden - Area Emission E stimate | | Emfac - Area fleet average emissions / | C C
i — o —
) " . . ' e @
Scenario Type: EMFAC -- Area-specific fleet average emissions (g/activit ected temperatures, relative - I
humidites, and speeds o @
| o = c ——
Configure EMFAC Dutputs Output Particulate As... (@ @,
" Total PM @ @
Temperatures
* PMI0 PM25
: __ ¥ Sort the array (done after exit) 0K | Cancel
Fielalrye\lj niciies Output Hydrocarbons As...

’ p— CT06 CTHC ~ -
st Detailed Impact Rates (RTL)

@ voc " CH4

Edit Program
Cancel < Back Consla?ﬂts Finish

,
| |
<



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

Eﬁ Emfac-HK V3.1 -- Editing data

=

=)

~

File Run Help
HONG

Environmental Protection Department KONG
The Government of the Hong Kong \%
: > ol

Special Administrative Region

| nput1 ] Input2 Mode and Output | Tech/M | Base /Cal YrBasis| . |.  |. |

Burden - Area Emission E stimate | | Emfac - Area fleet average emissions

Scenario Type: EMFAC - Area-specific fleet average emissions [g/activity) for selected tel
humidites, and speeds

Configure EMFAC Outputs Emfac Rate Files Output Particulate As...
" Total PM
Temperatures
« PM10 " PM25

Relative Humidities
|  TOG
Speed... Detailed Impact Rates (RTL)

& vOC

Output Hydrocarbons As..

" THC

" CH4

Edit Program

< Back Constants Finish

Cancel

7

ﬁ * Delete rel hum 1
« Enlel rel hum 2

Select/Edit rel hum for Emfac calculations

Enter data for rel hum. Click button to enable new value.
Enter values of speed and temperature

0

Y Y QY CY EHEY CY BY BY L)
@it ite e M Na o Ite e e e e

[V Sort the array (done after exit)

%

Cancel




Exercise #2: Select/Edit Speed

e

Ef Emfac-HK V3.1 -- Editing data

File Run Help

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

HONG

— KONG
%

] Input 1 ] Input 2 Mode and Dutput lTech.-"IM ] Base / Cal ¥r Basis] . ] . I . I /

humidites, and speeds

Configure EMFAC Dutputs Emfac Rate Files

Temperatures
Relative Humidities

Burden - Area Emission Estimate | | Erfac - Area fleet average emissions | /
c

Scenario Type: EMFAC - Area-specific fleet average emissions [g/activity] for selected temperatures, relzl

" Tatal PM

& PM10

" PMzE

Output Hydrocarbons &s...

Select/Edit speed for Emfac calculations
Enter data for speed. Click button to enable new value.
Enter values of speed and temperature
* Delete speed 1 i " Delete speed 13
(" Delete speed 2 10 " Delete speed 14
;?’ " Delete speed 3 a0 " Enter speed 15
" Delete speed 4 a0 &
" Delete speed 5 a0 &
" Delete speed B B0 &
" Delete speed 7 0 3
" Delete speed 8 70 3
" Delete speed 9 a0 f"
" Delete speed 10 qq 3
" Delete gpeed 11 100 "
" Delete speed 12 110 {3
*Idling [0 km/hr] iz not displaged in the autput file
[v Sart the aray [done after exit) aE |

120
130

Cancel

e © TOG " THC
peed 1 |Detailed|mpactﬂates RTL
& vOC € CH4
E dit Pragram -
Cancel ¢ Back Constants Finish

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



Exercise #2: Output Generated

-~

Mame Type
|4 HE_2030_EMFAC.inp IMP File
| HE_2030_EMFAC.log Text Document

@ HE_2030_EMFAC.rtl.csv Microsoft Excel Comma Separated Values File



Exercise #2: HK 2030 EMFAC.rtl.csv

K 2020 EMFAC.rtlcv - Microsoft Excel [E=EER =S
Page Layout Formulas Data Review View Add-Ins Acrobat Team & e [SRc
11 A A= %] £ S Wrap Text General - ﬂ ﬂ @ E- ?‘ 'E é N % ﬁ
" &~ A- vesencoer= | 8- % » | 363 | oo, e cot | o o una | | e poga
Clipboard 1 = Alignment = Number ) Styles Cells Editing
AL L Jx ‘ Title :HongKong SAR Annual CYr 2030 Default Title ~
>
A B C D E F G H 1 J K L M N o P a R 5 T W=
1 |Title ng Kong SAR Annual C¥r 2030 Default Title e
2 Ve n :Emfac-HKV3.1.1V3.1.1 20160217 Pr: Emfac-HK HK3.1.1
3 Run Date : 2017/01/11 13:54:35 =
4 Scen Year: 2030 -- All model years in the range 1986 to 2030 selected
5 Season :Annual
6 Area :Hong Kong
7
8 |Year: 2030 -- Maodel Years 1986 to 2030 Inclusive — Annual
El Emfac-HK V3.1.1 Emission Factors: ¥3.1.1 20160217 Pr: Emfac-HK HK3.1.1
10
11 SAR Average Hong Kong SAR Average
12
13 Table 1: Running Exhaust Emissions (grams/km)
14
I 15 |Pollutant Name: Volatile Org Cpds Temperature: 25C  Relative Humi - 40%
1e
17 |Speed PC PC FC FC PC TAXI TAXI TAXI TAXI TAXI LGv3 LGV3 LGv3 LGV LGV3 LGva LGv4 LGva LGV4 LGva
18 |km/hr NCAT CAT DSL LPG ALL NCAT CAT DSL LPG ALL NCAT CAT DSL LPG ALL NCAT CAT DSL LPG ALL
13|
20 10 5.5443 0.0183 00214 0 00183 o [ 0 00401 0.0401 6.0628 38729 0.0379 0 0044 60547 02512 0.0386 0 0c
21| 20 3.6914  0.0097 0.0135 0 00097 o [} 0 0.0221 00221  4.0384 19353 0.0284 0 0.0316 40329 0.1142 0.0289 o 0c
22 30 26336 0.0087 0.01 0 0.0068 o 0 0 0.0143 0.0143 28827 14477 0.0219 0 0.0243 218789  0.0809 0.0223 [ 0c
23 40 20148  0.0052 0.007% 0 0.0033 o o o 0ol 001 2.2086 12711 0.0176 o 0.0196 22036 00712 0.0179 o 0L
24| 50 16544  0.0043 0.0066 0 00043 o [} 0 00077 0.0077 18128 11208 0.0145 0 0.0163 18103 0.0658 0.0148 0 0c
25| 60 1.4595 0.0037 0.0056 0 00037 0 o 0 00063 0.0063 15998 09222 00124 0 0.0139 15976,  0.0585 0.0127 0 0c
26 70 13844 00032 0.005 0 00033 o ] 0 00057 0.0057 15177 07278 0.011 0 0.0122 15156, 0.0496 00112 0 0
27| B0 14125 0.0029 0.0045 0 00029 o [ 0 0.0056 0.0056 15485  0.6207 0.0101 o 0.0112 15463 0.0428 0.0103 0 0c
28 20 155 0.0026 0.0042 0 0.0026 o 0 0 0.0059 0.0059 16987 07037 0.0096 0 0.0108 16964  0.0436 0.0098 o 0c
29 100 18281 0.0024 0.004 0 0.0024 o o o 0.0068 0.0068 2.0026 15679 0.0094 o 0.0118 15933  0.0661 0.0096 o 0c
30 110 20205 00023 0.0039 0 00023 0 [} 0 0.0075 0.0075 22128 3440 0.0094 0 0.0143 22098 0.0999 0.0096 0 0c
31 120 20205 0.0023 0.003% 0 00023 o ] 0 00075 0.0075 22128 34401 0.0094 0 00143 22098 00999 0.00%6 0 0c
32| 130 2.0205  0.0023 0.003% 0 0.0023 o [} 0 0.0075 0.0075 22128 3.4421 0.0094 0 0.0143 22098  0.0999 0.0096 [ 0.
33|
34
35 |Pollutant Name: Carbon Monoxide Temperature: 25C  Relative Humidity: 40%
sl
37 |Speed PC PC PC PC PC TAXI TAXI TAXI TAxXI TAXI LGV3 LGV3 LGV3 LGV3 LGV3 LGva LGv4 LGva LGV4 Leva
38 | km/hr NCAT CAT DSL LPG ALL NCAT CAT DSL LPG ALL NCAT CAT DSL LPG ALL NCAT CAT DSL LPG ALL
38
40 10 101.e609 04641 0.301% 0 04631 o 0 o 22793 2.2793 118.6873 789386 0.8304 0 0.9532' 118.6873 18.0629 0.8272 o i3
41 20 70.2475  0.3694 0.2263 0  0.3684 o o o 1464 1464 B2.0127 420147 0.5341 o 0.6027 820127 10.3506 0.532 o [
42| 30 525796 0.3233 0.1884 0 03223 o [ o 11301 11301 613857 299168 0.3685 0 04179 51.3858 6.9561 03671 0 04
43 | 40 426299 02941 0.1652 0 02932 o 0 0 09404 05404 497696 245653 02727 0 03133, 497696 5.2498 02717 0 3
44| 50 374387 0.2734 0.1497 0 0275 o [ 0 0.8155 0.8155 43.7091 21.0851 0.2166 0 0.2516 43.7091 4.3278 0.2157 o
45] 60 3561541 0.2689 0.1453 0 0269 0 0 0 __0B155 0.E155 415804 181 0 0.2153 415804 3.8511 0.1838 0
M 4 » M| HK_2030_EMFAC.rtl /%0 d{ il
Ready | |§E§\




Exercise #3: Changing Technology
Group Fractions

e This exercise evaluates emission changes in
2030 if the Gov’t introduces a tax incentive

program by implementing Euro V in 2010 for
Light Goods Vehicles > 3.5 tonnes (i.e. LGV6).

e Hints:

—Add 40% Euro V from model year 2010 to
2012 for LGV6



Exercise #3: Changing TG Fractions

* Base Case (similar to Ex1):
— Calendar Years: 2030
—Scenario Type: BURDEN
— Output File types: MVEI7G (BCD)
— Pollutants: PM10, VOC

e Create a new case with same scenario data
and edit TG fraction on LGV6



Exercise #3: Update TG fraction on LGV6

TG 119 TG 132

Model Year Euro IV-POC Euro IV — DPF Total Fraction

Base 2010 17.435% 82.5646% - 100%

New 2010-2012  17.435% 42.5646% 40% 100%

e Move 40% from TG132 to TG 133 at 2010
 Apply same fraction to 2011 & 2012



Exercise #3: Update TG fraction on LGV6

i - - — - — —— r
£ Emfac-HK'V3.1.1 -- Editing data . Emfac-HK'V3.1.1 -- Editing data
Eile Bun Help File Run Help
. . HONG . . HONG
Environmental Protection Department KONG Environmental Protection Department KONG
The Government of the Hong Kong The Government of the Hong Kong
Special Administrative Region Special Administrative Region
] Input 1 ] Input 2 Mode and Dutput ITechJIM] Baze / Cal. YrEasis] . } . ] } . I Input 1 ] Input2] Mode and Output TechAM | Base / Cal. vt Basisl . ] I . ]
‘ Burden - Area Emission E stimate Emfac - Area fleet average emissions | |
Editing Program Constants - Technalogy Fractions and Interim 1/M for scenario pear 2030
i BURDEM Irwventory Files and Reports Output Frequency
Scenatio ¢ Hour # Day
ol YPE
BURDEN . Exh Tech Fractions | Edit the exhaust control technology fractions
Area-5 pecific Output Particulate As... e
—  Planning g = - " Total P
[l E missions [Detaied Emission Estimates [C5V] Evap Tech Fractions 1e evap control technology fractions
Inventom * PM10  PM25 e
[tonnes/day]
= MVEI7G (BCD] ‘ Output Hydrocarbons As...
\Weighted Madsl Year Activiy WT) | 106G £ THC
—_ & voC ™ CH4 |
Detalled Qutputs [EDN) |
™ ModelYrsl Tech Groups [ {+ T
Il
|
Edit Program -
Cancel < Back Comstants Finish Cancel < Back Next » Finish




Exercise #3: Update TG fraction on LGV6

,

Edit Exhaust Technaology Fractions by |EI1: Private Cars [PC] - ||

. 05: Light Goods Yehicles [3.5-5.5t) [LGYE) -
Vehicle Class L 06: Heavy Goods Vehicles [5.5-15t) [HGV7)
Model vear | 2030 = 07: Heawy Goods Yehicles [»=15t] [HGWE]
EVHALST Technologu G T e 08: Public Light Buzes [PLE] -
EC e rn:nuz o 03 Private Light Buszes [<=3.5t] [PY4]
H# of Tech G 2 2 10: Private Light Buses [»3.5t] [PWE)
o et ek =1 11; Mon-franchised Buses (<6, 4t] (NFEE) i
[3raup X todel veal 12 Mon-franchized Buszes [6.4-15t] [MFE7] 2
| 29~ | 992136 Eurgy -y 13 Monfranchized Buses [»15t) [NFES)
j 14: Single Deck Franchized Buzes [FBSD]
177 0.7964 15; Double Deck Franchized Buses (FEDD) a2
| = | Euo VPO 6 Mator Cycles MC)
| 1 =1 | 17: <Placeholder [P1]>
(= 18: <Placehalder [P2]: -
=l
=
o |
|
] |
=1
=
=1
=l
=
o |
|
] |
=1
Returmn Copy walues to ather years and

| Done | &pply to Others




Exercise #3: Exhaust TG Modification
Tab

Before Edit

Exhaust Technology Fractions Exhaust Technology Fractions

E dit Exhaust Technology Fractions by |DS: Light Goods Wehicles [3.5-5.5t) [LGVE]

EXHAUST Technolofie@me®ns Tatal: 33.9936% 0K
# of Tech Groups | 2 ﬂ

Group E4 Model pears. vehicle clazzes, standards
na j FAIE Euo v - POCLGY 355.5 desel

W

132 j B25645  Euro v - DPF LGY 3555t diesel

!
—
—
—

E [
—
—
—

Retum

| Danhe |

Copy values to ather years and

Apply to Others

[~

After Edit

Edit Exhaust Technology Fractions by |

Vehicle Class

Model vear j
gudsequns Total: 99.9936% 0K

Apply Cancel changes

Apply LCancel

|

“Apply” before changing model year or
veh class or pressing “Done”




Exercise #3:

TG 119 TG 132

Model Year Euro IV - POC Euro IV - DPF Total Fraction

2010-2012 17.435% 42.5646% 40% 100%

Before Edit After Edit

EXHAUST Technol e[ otal: 39.99962% OK
# of Tech Groups

Exhaust Technology Fractions Exhaust Technology Fractions
E dit Exhaust Technalogy Fractions by IDS: Light Goad: Vehiclas [3.5-5.5t) [LGVE] LI Edit Exhaust Technology Fractions by IDE: Light Goods Yehicles [3.5-5.5t) [LEYVE] ;I
Wehicle Class Vehicle Class
odel e Model vear I 2010 ::ll

Groy # todel pears, vehicle claszes, standards

119ﬂ l 17435 Euo I - POCLGY 3555 disssl

132; B2646  Euro IV - DPF LGV 355 5t diesel S [ 42564 Ewolv-DFF LGV 3555t disse
Iz : 1

0.0 EuroV - DPF LGY 3.55.5t diessl

T

Return Copy walues ko other years and Apply Cancel changes

Apply Cancel | Done I Apply to Others | Apply LCancel Done | Apply to Others |

Click “Apply”




Exercise #3:

-

Emfac-Hk e Rl

"\-.I Technolegy Group Editing

(S|

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 I
exhaust technology fractions. This is important i
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.

Group
119ﬂ
132ﬂ
133ﬂ

=
=
=
=
=
=
[ 5

E dit Exhaust Technalogy Fractions by
‘ehicle Class

[05: Light Gaods Wehicles [3 55 5] [LGVE)

e |

# of Tech Groupz | 3 -

Model Year | EIIE —
ExHAUST Technaology Groug Total: 99.9996% Ok
=1

i

Model pears, vehicle claszes, standards
17435 EyalV - POC LGY 3.5-5.5t diesel

425848 EyralV - DPF LGY 3.5-5 5t diesel
400 Euro - DPF LGY 35-5.5t dissel

RN

Fietum Copy values to ather years and

| Done |

Apply to Others

Click “Apply to Others”




Exercise #3:

Before Edit After Edit

Apply to Range? Apply to Range?
w Apply Thiz Profile to a w Apply Thiz Profile to a
R ange of Yalues? Ranage of Yalues?
Parameters Parameters
v ehicls Class [ Mehicle Class
v Model fear v Model Year
Cancel Cancel |

e “Apply to Others — Model Year Only”



Exercise #3:

Before Edit

After Edit

Apply updated values for Tech Group Fractions

Updates Wil Be Applied to Selections in "Apply To:" Column.
Model Years
Selections Available Apply To:
20
23
<
OF. Cancel

Apply updated values for Tech Group Fractions

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

Model Years

Selections Available

1965
1966
1967
1363
1369
1370
1971
1972
1973
1974
1975
1976

47T

| »

Cancel

e 2010 TG fraction same as 2011 & 2012




Exercise #3:

E dit Exhaust Technalogy Fractions by
‘ehicle Class
todel Year :ll
ExHAUST Technaology Groups Total: 99.9996% Ok

ﬁofTechGroupsl 3 :ll

Girou 4 Model pears, vehicle claszes, standards
119j 17435 Euraly - POC LGY 3555t diesel

[08: Light Goods Yehicles [3.5-6.5t) [LGVE)

132j 425646 Euro IV - DPF LGY 2555t dissel
133j 400 Euro’ - DPF LGY 2555t diesel

Wﬂﬂ?ﬂ

Fietum Copy values to ather years and

Apply LCancel | Done I Apply tthhersl

E dit Exhaust Technalogy Fractions by
ehicle Class
-1
Model Year =
ExHAUST Technaology Groups Total: 99.99968% Ok

ﬁofTechGroupsl 3 :ll

Girou E4 Model years, vehicle classes, standards
119j 17435 Ewoly - POC LGY 3555t diesel

[05: Light Goods Vehicles [3.5-6.5¢ [LGVE)

132j 425648 Euro v - DPF LGY 2555t diesel
133j 400 Euwo' - DFF LGY 2555t diesel

Wﬂﬂ?ﬂ

Fietum Copy values to ather years and

Apply Lancel | Done I Apply to Dthelsl

e Save input file as: HK 2030 LGV6.inp and Run




Exercise #3: Solution

-
FE R —— HEK_2030_Burden.bcd.csv - Microsoft Excel - ==
Home Insert Page Layout Faormulas Data Review View Add-Ins Acrobat Team [ 0 o eE 22

Y _ ) | Sancart - .
Calibri 1 - A = = - = Wrap Text General -
= & AT = o = é g Insert =
EERd % Delete = E -
Paste B 7 M- A =E== = iE Merge & Center + | &8~ o5 s | %2 09 Conditional Format  Cell . Sort & Find &
7 - = | EdMerg = : 000 o rmatting = as Table = Styles - E& Format - | &2~ Fitter~ Select -
Clipboard P Alignment ra Mumber [P Styles Cells Editing
o1 F | Case -~
rY
w
A B C D E F G H | J K L M N o] P :
1 |CALYR |~ |STARTI~ END MY~ |REGION~|SaR |~ |STARTS |poPuLd  |wKT || VEH TY[.¥| VEH TE(.T| POLLUT.T| PROCES.T|EMISSIONS |~ |BASIS |~ [case
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Exercise #4: Changing Vehicle
Kilometer Travelled (VKT)

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

e 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

e 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

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



Exercise # 4a: Conformity Adjustment

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

e Determine VKT adjustment factor

 Multiply population by above factor



Exercise

d.

-
¢ Emfac-HK V3.1.1 -- Editing data E £ Emfac-HK V3.1 -- Editing data - [E=EERS
Eile Run Help File Bun Help
. . HAONG . . HONG
Environmental Protection Department KONG Environmental Protection Department KONG
The Government of the Hong Kong The Government of the Hong Kong
Special Administrative Region Special Administrative Region =
s —
] Input 1 ] Input 2] Mode and Output | Tech/M  Cal 1 Basis (2030) ]Pop.-"Acc:ruaI] VKT.-"TriDs] Profiles!5 peed ] Input 1 1 Input 2] Made and DUIDUtI TECh"'llMl Cal. v7 Basiz [2030” PUD"’%' VKT Trips l F'mfilew’hed]
Editing Program Constants - Trips [Staitz] and Vehicle Kilometers Traveled VKT for scenario pear 2030
Editing - Calendar 'ear Basis for Activity
Trips Edit vehicle bips per day
Only one calendar pear in scenario: |2[|3[| [Calendar Year) Active
H
|2DSD [Calendar Year) Options | M VKT
Cancel < Back Mest > Finish II Cancel < Back | Mest 3 | Firizh
L ——— )

e Click Next until VKT/Trips tab



Exercise # 4a:

Total VKT tab

By Vehicle and Fuel tab

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

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

Total VKT for area
Hong Kong S4R ]

Copy with Headings | Faste Data Only |

E diting bode
Total VKT | By Vehicle Class | By Vehicle and Fuel | By Vehicle/Fuel/Hour |

Editing VK.T [vehicle km traveled per weekday]

Revized Total VET

45031452,

Previous Tatal VKT 45091452,

| | Done |

Total VET for area Copy with Headings | Paszte Data Only
Hohg Kong SAR ]
Editing Mode E diting VKT [wehicle km traveled per weekday]
Total VKT | By Vehisls s By Vehicke and Fus) By Vishicle/FueliHou |
Fuel (1=Petrol/2=Diesel/3=LPG)
— | 2
01 - Private Cars [PC) i) 171471.0 0.0
02 - Taxi 0.0 TEE5955.0
03 - Light Goods Yehicles<=2 5t 3 109.9 74275.4 0.0
04 - Lt Goods Vehicles 2.5-2.5t 4 §7129.2 35496713 0.0
05 - Light Goods Yehicles: 3.5t s 0.0 2547736.5 0.0
0E - Medium Heawvy Goods Yehic & 0.0 1055581 .3 0.0
07 - Medium Heawvy Goods Yehicles:1 7 0.0 2E49234.3 0.0
08 - Public Light Buses ] 0.0 485980.8 5154251
03 - Private Light Bus <=3.5t w| 9 &0287.8 41022.6 0.0
10 - Private Light Bus =3.5t g 10 105.% 1835836 435424
11 - Mon-franchized Bus<=6.4t w| 11 0.0 247714.3 a.0
12 - Nonranchised Bus 6 4-15t % 1z 0.0 2392038 0.0
13 - Mon-franchised Bus »15t | 13 0.0 3435950.8 0.0
14 - Franchised Bus [SD) 14 0.0 72384 .1 0.0
15 - Franchised Bug [DD] 15 0.a 12657555 o.a
16 - Matarcycles [ME) (16 | 1317%46.c 0.0 0.0
17 - <Placeholder [F1)> 17 0.0 0.0 0.0
18 - ¢Placeholder (P2)> (1 | 0.0 0.0 0.0
19 - <Placeholder [F3]> 19 0.0 0.0 0.0
20 - <Placeholder [P4]> 20 0.0 0.0 0.0
21 - <Placeholder [P5)> 21 0.0 0.0 0.0
Done

e VKT adjustment factor is :
1,609,000 + 21,887,260 = 0.0735




Exercise # 4a:

VKT/Trips tab

Pop/Accural tab

.
gLt Emfac-HK V3.1 -- Editing data - - l =HEC] é}

£l Emfac-HK V3.1 -- Editing data . - =)

File Run Help
HONG

Environmental Protection Department KONG
The Government of the Hong Kong
Special Administrative Region #\ﬂ‘

File Run Help
HONG

Environmental Protection Department KONG
The Government of the Hong Kong o
Special Administrative Region 1 ‘.’-

| tnput 1] Irput 2| Mode and Quiput | TechAM | Cal, i Basie (2030 | Papikerual VKT/Tiis | Profigh/Speed|
S

Editing Program Constants - Trips [Starts] and Vehicle Kilometers Traveled [WKT] for scenario pear 2030

Trips Edit vehicle ips per day

Edit the WKT

Cancel < Back | Mest » | Finish

| input 1| Input 2| Mode and Output | TechiM | Cal e Basis (30) Pop/Accrual | VKT)Trps | Profies/Speed|
\—/

[E diting Program Constants - Population and Odometer Accrual for scenario year 2030

choe i

Accrual Edit the odometer accrual *

Info | * Accrual is independent of calendar year

Cancel cBack | [ Net> ] Firish

e Back to Population

— By Vehicle and Fuel tab



Exercise # 4a:

2030 Population
(Base Case)

2030 Population
(Edited for VKT Match)

~

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

p

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

Total Cal Pop for area Copy with Headings |

Paste Data Only |

Hong Kong SAR

Editing Mode
Total Cal Pop ] Buehicle Class

diting Cal Pop [registered vehicles with adjustments]

By Vehicle and Fuel | ) vehicle/Fueliige |

Lo Fuel (1=Petrol/2=Diesel/3=LPG)
S~ | 3
01 - Private Cars [FC) ( 7839243 ] 8113.0 0.0
02 - Taxi 2\\J,a) 0.0 18153.0
03 - Light Goods Vehicles<=25t 3 1.9 1002.7 0.0
04 - Lt Goods Yehicles 2.5-3.5t 4 10574 53816.4 0.0
05 - Light Goods Vehicles» 3.5t 5 0.0 ZEE52.7 0.0
05 - Medium _Heavy Goods Yehic & 0.0 12730.3 0.0
07 - Medium _Heavy Goods Vehicles»1 7 0.0 34347.2 0.0
03 - Public Light Buses [} 0.0 1822.9 27:3.1
09 - Private Light Bus <=3.5t w| 3 631_6 404.4 0.0
10 - Private Light Bus »3.5t é 10 Z.4 2340.0 &67.8
11 - Non-franchised B us<=6.4t w11 0.0 £332.0 0.0
12 - Non-franchised Bus 6.4-15t % 2 0.0 20540 0.0
13 - Mon-franchised Busz >15t = 13 0.0 2958.0 0.0
14 - Franchized Bus [SD] 14 0.0 388.0 0.0
15 - Franchized Bug [DD] 5 0.0 £403.0 0.0
16 - Motorcycles [MC) 16 70665.1 0.0 0.0
17 - <Placeholder [F1]> 17 0.0 0.0 0.0
18 - <Placeholder [P2]: 18 0.0 0.0 0.0
19 - <Placeholder [P3]: 15 o.o 0.0 a.o
20 - <Placeholder [P4]> 20 0.0 0.0 0.0
21 - <Placeholder [P5]> 5l 0.0 0.0 0.0

| | Done |

Total Cal Pop for area Copy with Headings |

Paste Data Only |

Hong Kong SAR

Editing Mode
Total Cal Pop ] By ehicle Clasz

diting Cal Pop [registered vehicles with adjustments]

By Vehicle and Fuel | B) vehicle/Fuelige |

L Fuel (1=Petrol/2=Diesel/3=LPG)
AT~ z | B
01 - Private Cars [FC) 4& -7 §113.0 o
02 - Taxi z 0.0 18193.
03 - Light Goods Yehicles<=2.5t 3 1.9 1002.7 [1}
04 - Lt Goods Yehicles 2.5-3.5t 4 1057_4 53816.4 a
005 - Light Goods Yehicles: 3.5t 5 0.0 ZEE52.7 1}
06 - Medium _Heavy Goods Yehic & 0.0 12730.9 a
07 - Medium _Heavy Goods Vehicles:1 7 0.0 34347.2 1}
08 - Public Light Buzes ] 0.0 1822.9 2723
09 - Private Light Bus <=3.5¢ w| = &31_% 404.4 a
10 - Private Light Bus > 3.5t g 10 zZ.4 2340.0 &a7
11 - Nonfranchised Bus<=6.4t w| 11 0.0 2332.0 a
12 - Nonfranchised Bus 6.4-15t % 12 0.0 2054.0 o
13 - Monfranchized Bus >15t - 13 0.0 2558.0 Q
14 - Franchized Bus [SD) 14 0.0 288.0 i}
15 - Franchized Bus [DD) 15 0.a 5403.0 a
16 - Motorcycles [MC) 16 | 70665.1 0.0 o
17 - <Placeholder [P1]> 17 0.0 0.0 a
18 - <Placeholder [P2]> 18 0.a 0.0 a
19 - <Placeholder [F3]> 15 0.a a.o a
20 - <Placehalder [P4)> Z0 0.0 o.o a
21 - <Placeholder [P5]> z1 0.0 0.0 0

0D D0 D000 D0 00D P00 o000 o0 o0

| | Done

 Multiply population by factor:
783,924 * 0.0735 =57,629




Exercise # 4a: Verify VKT Adjustmen

2030 VKT 2030 VKT
(Base Case) (After Pop Edit)

Editing VKT data for scenario 1: Heng Kong SAR Annual CYr 2030 Default Title Editing VKT data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title
Total WKT for area Copy with Headings | Paste Data Only | Total VT for area Copy with Headings | Paste Data Only |
Hong Kong SAR Hang Kong 54R |
Editing Mode Editing Wk.T [vehicle km traveled per weekday) Editing Mode Editing VKT [vehicle km traveled per weekday]
Total VKT | By Vehicle Clad_ By Vehicle and Fuel JBy vehicle/Fusl/Hou | Total VKT | By Vehicle c|<s By Vehicle and FUSN By Vehicle/FuskHour |
Fuel (1=Petrol/2=Diesel/3=LPG) Fuel (1=Petrol/2=Diesel/3=LPG)
— z | 3 A T~ z | 3
01 - Private Cars [PC) C | z1e87260.0]) 1714710 0.0 01 - Private Cars [PC) % 1609000.1]) 1714710 0.0
02- Tawi 2 | — 0.0 7665955.0 02-Tawi z 0.0 76653550
03 - Light Goods Yehicles<=2.5t 3 109.9 742754 0.0 03 - Light Goods Vehicles<=2.5t 3 109.9 74275.4 0.0
04 - Lt Goods Vehicles 2.5-3.5t 4 £7125.2 3549871.3 0.0 04 - Lt Goods Vehicles 2.5-3.5t 4 87125.2 3543671.3 0.0
05 - Light Goods Yehicles> 3.5t 5 0.0 2547736.5 0.0 05 - Light Goods Vehicles> 3.5t 5 0.0 2547736.5 0.0
06 - Mediurn _Heavy Goods Wehic & 0.0 10555613 0.0 06 - Medium _Heavy Goods Yehic & 0.0 1055561.3 0.0
07 - Medium _Heavy Goods Yehicless 1 7 0.0 2549234.3 0.0 07 - Medium _Heawy Goods Yehicles:1 7 0.0 2849234.3 0.0
08 - Public Light Buses ] 0.0 485380.8 8315425.1 08 - Public Light Buses 8 0.0 485950.8 515425.1
09 - Private Light Bus <=2.5t w| s0387 8 41022 .6 0.0 08)- (Ffelto LR s <=l ol 3 603878 41022.6 0-0
10 - Private Light Bus 3.5t 210 105.6 1835836 49542 4 10 - Private Light Bus > 3.5t 5 10 1056 183583 .6 459542 _4
11 - MNon-franchized Bus<=6.4t E 11 0.0 347714._9 a.o 11 - Morfranchized Bus<=6_4t | 11 0.0 3477149 0.0
12 - Non-franchised Bus 6.4-15t _53 1z 0.0 235203 8 0.0 12 - Norrfranchised Bus 6.4-15t % a5 0.0 239203.8 0.0
13 - Mon-franchized Bus > 15t =| 13 a.o0 343950._8 0.0 13 - Monrfranchised Bus »15t | 13 0.0 343950.8 0.0
14 - Franchised Bus [5D) 14 o0 72384 1 0.0 14 - Franchised Bus [SD)] 14 0.0 723841 a.0
15 - Franchised Bus [DD) 15 o0 12657995 0.0 158 - Franchised Bus [DD) 15 0.0 1265793_5 a.0
16 - Matarcycles (MC) 15 1317946.8 0.0 0.0 13- (efepelzs (L) 16 | 1317348.8 0.0 0.0
17 - <Placeholder [P1): 17 0.0 oo 0.0 17 - <Placeholder [P1]: 17 0.0 0.0 0.0
18 - <Placehalder (F2]> 12 5.0 0.0 0.0 18 - <Placeholder (F2]> 18 0.0 0.0 0.0
19 - <Placeholder (F3)> iz 5.0 0.0 0.0 19 - <Placehaolder (F3)> 19 | 0.0 0.0 0.0
20 - <Placeholder (P4]> = 5.0 0.0 0.0 20 - <Placeholder (P4)> 20 0.0 0.0 0.0
21 - <Placehalder (P5]> 71 0.0 0.0 0.0 21 - <Placeholder (PS> 21 0.0 0.0 0.0
| | Dane Dane

e Save input file as
HK 2030 _Burden_by Hour_edit VKT (conformity).inp and Run



Exercise # 4b: Direct VKT adjustment

e 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 2030 VKT
(Base Case) (After VKT Edit)

Editing VKT data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title Editing VKT data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title
Total YET for area Copy with Headings | Paste Data Only | TotalWET for area |
Hong Kaong SAR Hong Kaong SAR
Editing Mode Editing WK [wehicle km traveled per weekday] E diting Mode Editing WKT [vehicle km traveled per week day]
Total VKT | By Vehicle Clas{( By Vehicls and Fusl [JBy vehicle/FuslHour | Total VKT | By ehicle Class By Wehicle and Fuel | By ehicle/FusktHou |
Fuel (1=Petrol/2=Diesel/3=LPG) Fuel (1=Petrol/2=Diesel/3=LPG)
. | 3 T : | 3
01 - Private Cars [PC) ( Z1887260.0 ] 171471.0 0.0 071 - Private Cars [PC) Alg 1803000.0 171471.0 0.0
02 - Taui 2\\_J,a) 0.0 TEE5955.0 02 - Taui 2 0 0.0 TEES555.0
03 - Light Goods Vehicles<=2.5t 3 103.5 74275.4 0.0 03 - Light Goods Yehicles<=2.5t 3 1035 74275.4 0.0
04 - Lt Goods Vehicles 2.5-3.5t 4 §7129.2 3549671.3 0.0 04 - Lt Goods Yehicles 2.5-3.5¢ 4 §7129.2 3543671.3 0.0
05 - Light Goods Vehicles:» 3.5t 5 0.0 2547736.5 0.0 05 - Light Goods Yehicles> 3.5t 5 0.0 2547736.5 0.0
065 - Medium _Heavy Goods Yehic I 0.0 1055561.3 0.0 05 - Medium Heavy Goods Vehic 5 0.0 1055581.3 0.0
07 - Medium _Heavwy Goods Yehicless 1 7 0.0 25492343 0.0 07 - Medium Heavy Goods Vehicles>1 7 0.0 2843234.3 0.0
08 - Public Light Buses E a.0 485980.8 815425.1 03 - Public Light Buses 8 0.0 485980.8 815425.1
09 - Private Light Bus <=3.5t w|l @ 603878 41022 .6 ] 03 - Private Light Bus <=3.5t w| 3 60387.8 41022.8 0.0
10 - Private Light Bus =35t g 10 105.4 183583 6 495424 10 - Private Light Bus »3.5t g 10 105.¢ 123583.6 49542 .4
11 - Nonranchised Bus<=6.4t @l 11 0.0 347714.9 0.0 11 - Mor-franchised Bus<=6.4t @ 11 0.0 347714.5 0.0
12 - Morrhramchised Bus 5.4-15t _% 12 0.0 233203.8 0.0 12 - Mon-franchized Bug B.4-15t % 1z 0.0 233203.8 0.0
13 - Non-franchised Bus »15¢ | 13 0.0 343950.8 0.0 13 - Mon-franchised Bus »15t | 13 0.0 343950.8 0.0
14 - Franchized Bus SD) 14 0.0 7z384.1 0.0 14 - Franchized Bus [SD) 12 | 0.0 7z384.1 0.0
15 - Franchised Bus (DD) 15 0.0 1265799.5 0.0 15 - Franchised Bus (DD) 15 0.0 1265799.5 0.0
16 - Maotoreycles (MC) 16 1317345.8 0.0 0.0 16 - Matarcpcles [MC) 18 1317946.3 0.0 0.0
17 - <Placeholder [P1]> 17 0.0 0.0 0.0 17 - <Placehalder [P1]:» 17 0.0 a.0 0.0
18- <Placeholder [P2]> 18 0.0 0.0 0.0 18- <Placeholder (P2]> 13 0.0 0.0 0.0
19- <Placeholder (P3)> 15 0.0 oo a0 19 - <Placeholder [P3)> (15 | 0.0 0.0 0.0
20 - ¢Placeholder (P4]> 20 0.0 0.0 0.0 A= rlelnaldan (PP 20 0.0 0.0 0.0
21 - ¢Placeholder [PS]> z1 0.0 0.0 0.0 21 - <Placeholder (P5)> 21 0.0 0.0 0.0
| | Dione | Apply | Cancel

. Save input file as
HK_ 2030 Burden_by Hour_ edit VKT (directly).inp and Run



Exercise # 4: Solution

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

Vehicles 783,924 57,628 783,924

VKT 21,887,261 1,609,000 1,609,000

Trips 1,176,004 86,451 1,176,004
NOx Run Exhaust (tonne/day) 0.2224 0.0163 0.0163
NOx Start Exhaust (tonne/day) 0.0402 0.0030 0.0402

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

e This exercise estimates the emission reduction when

reduces trips for petrol Private Cars in 2015 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

e Base Case (2030, Burden, CSV outputs)

e New case with same scenario data as base
case

e 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 scenario 1: Hong Keng SAR Annual CYr 2030 Default Title
Total Trips-per-Day for area Copy with Headings | Paste Data Only |
Hong Kong SAR l
Editing Mode E diting Trips-per-D ay [starts per weekday]
Tatal Trips-per-Day ] By Wehicle Clagf By Yehicle and Fuel Wehicle/Fuel/Hour ]
Fuel (1=Petrol/2=Diesel’3=LPG)
/7T . N = | 3
01 - Private Cars [PC] k 1176004 .1 ]} 9170.4 0.0
02 - Taxi z - 0.0 72779.3
03 - Light Goods Yehicles<=2.5t 3 7.8 4011.3 0.0
04 - Lt Goods Yehicles 2.5-3.5¢ 4 4z30_2 215287.3 0.0
05 - Light Goods VWehicles» 3.5t 5 0.0 10&610.7 0.0
0E - Medium _Heavy Goods Yehic & 0.0 50918.7 0.0
07 - Medium _Heavy Goods Yehicles:1 7 0.0 137375.0 0.0
08 - Public Light Buses ] 0.0 £491.0 10891.2
09 - Private Light Bus <=3.5t w| 3 1768.4 11321 0.0
10 - Private Light Bus »3.5t g 10 &8 £551.4 1869.2
11 - Mon-franchised Bus<=6.4t @l 11 0.0 117252 0.0
12 - Non-franchised Bus 6 415t % 13 0.0 82163 0.0
13 - Mon-franchised Bus »15t ] 0.0 11833.2 0.0
14 - Franchized Bus [SD) 14 0.0 4140.4 0.0
15 - Franchized Bus [D D] 15 0.0 57632.7 0.0
16 - Matarcycles [MC) 18 424032 .8 a.0 0.0
17 - <Placeholder (P1]> 17 | 0.0 0.0 0.0
18 - <Placeholder [P2]> 18 0.0 0.0 0.0
19 - <Placeholder [P3]> 19 0.0 0.0 0.0
20 - <Placsholder [P4]> “zo | 0.0 0.0 0.0
21 - <Placeholder [F5]> 71 0.0 0.0 0.0
Dane

Factor = 250,000 + 1,176,004 = 0.2126



r

Exercise # 5a: Population Edits

2030 Population

(Base Case)

‘ Editing Cal Pop data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title
Copy with Headings |

Total Cal Pop for area

Hong Kong SAR

Paste Data Only |

Editing Mode

Total Cal Pop | By Vehicle Class

y Vehicle and Fuel

Editing Cal Pop (registered vehicles with adustments)

Vehicle/Fuel/Age |

Fuel (1=Petrol/2=Diesel/3=LPG)

D
A 1 N 2 3
01 - Private Cars (PC) 1! 783924.3 | 6113.0 0.0
02-Tax 2 - 0.0 12193.0
03 - Light Goods Yehicles<=2.5t 3 1.9 1002.7 0.0
04 - Lt Goods Vehicles 2.5-3.5t 4 1057.4 53816.4 0.0
05 - Light Goods Vehicles>3.5t 5 0.0 26652.7 0.0
06 - Medum Heavy Goods Vehic ¢ | 0.0 12730.9 0.0
07 - Medum Heavy Goods Vehicles>1 1) 0.0 34347.2 0.0
08 - Pubkc Light Buses 8 0.0 1622.9 2723.1
09 - Private Light Bus <=3.5t 2 "o | €31.6 404.4 0.0
10 - Private Light Bus >3.5t 5 10 2.4 2340.0 €67.6
11 - Non-franchised Bus<=6.4t | 11 0.0 2932.0 0.0
12 - Non-ranchised Bus 6.4-15t E 12 0.0 2054.0 0.0
13 - Nonranchised Bus > 15t Sl 0.0 2958.0 0.0
14 - Franchised Bus (SD) 14 0.0 388.0 0.0
15 - Franchised Bus (DD) 15 0.0 5403.0 0.0
16 - Matorcycles (MC) 16 70665.1 0.0 0.0
17 - <Placeholder (P1}> 17 0.0 0.0 0.0
18 - <Placeholder (P2)> 18 0.0 0.0 0.0
19 - <Placeholder (P3)> 13 0.0 0.0 0.0
20 - <Placeholder (P4)> 20 0.0 0.0 0.0
21 - <Placeholder (PS> 21 0.0 0.0 0.0
Done

2030 Population
(Edited for Trips Match)

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

Tatal Cal Pop for area |
Hong Kong SAR
E diting Mode Editing Cal Pop [registered vehicles with adjustments)
Tatal Cal Pop | By ehicle Class By Vehicle and Fuel | By vehicle/Fuel/age |
MPB‘[NUZ =Diesel/3=LPG)
A 1 ™ 2 [ s
01 - Private Cars [PC) 1 1666500 ] §113.0 0.0
02 - Taxi z - 0.0 18193.0
03 - Light Goods Yehicles<=2 5t 3 1.3 1002.7 0.0
04 - Lt Goods Yehicles 2.5-3.5¢ 4 1057.4 53816.4 0.0
05 - Light Goods Yehicles> 3.5t 5 0.0 ZEE52.7 0.0
06 - Medium Heavy Goods Yehic & 0.0 12730.5 0.0
07 - Medium Heawvy Goods Yehicles: 1 7 0.0 34347.2 0.0
08 - Public: Light Buses 8 0.0 1622.3 27231
09 - Private Light Bus <=3.5t w| & &31.6 404.4 0.0
10 - Private Light Bus »3.5t E 10 zZ.4 2340.0 E67.6
11 - Mon-franchised Bus<=6.4t % 11 0.0 2932.0 0.0
12 - Mon-franchised Bus B.4-15t g 1z 0.0 2054.0 0.0
13 - Mon-franchised Bus >15t | 12 0.0 2958.0 0.0
14 - Franchised Bus [SD) T o.a 388.0 0.0
15 - Franchiged Bus [DD] 15 o.a 5403.0 o.a
16 - Matarcycles (MC) 16 70665.1 0.0 0.0
17 - <Placeholder [P1])> 17 | 0.0 0.0 0.0
18 - <Placeholder [P2]> 18 0.0 0.0 .0
19 - <Placeholder [P 3> 13 0.0 0.0 0.0
20 - <Placeholder [P4]> 20 0.0 0.0 0.0
21 - <Placeholder [P5)> (21 | 0.0 0.0 0.0
Apply Cancel

Multiply population by factor:
783,924 * 0.2126 = 166,650 vehicles




Exercise # 5a: Verify Trips Adjustmen

2030 Trips 2030 Trips
(Base Case) (After Pop Edit)

[ Editing Trips-per-Day data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title Editing Trips-per-Day data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title
Total Trips-per-Day for area Copy with Headings | Paste DataOnly | Total Trips-per-Day for area Copy with Headings | Pagzte Data Only |
Hong Kong SAR | Hong Kong S4R l
Editing Mode Editing Trips-per-Day (starts per weekday) Editing Made Editing Trips-per-D ay [starts per weekday]
Total Trips-per-Day I By Vehicle Clas{ By Vehicle and Fuel |}y Vehicle/Fuel/Hour | Total Trips-per-Day ] By Wehicle Clfs By Vehicle and Fuel} By vehicle/FuelHour ]
e  Fuel (1=Petrol/2=Diesel/3=LPG) Fuel (1=Petrol/2=Diesel/3=LPG)
_r—] 2 | 3 ] | 3
01 - Piivate Cars (FC) Q] 117600s.1 1) 9170.4 0.0 01 - Private Carz [PC) L zso000.0) ) s170.4 0.0
02-Tana 2 .0 0.0 72779.3 02 - Taxi z ] 0.0 T2T7S.3
03 - Light Goods Vehicles<=2.5t 3 7.8 4011.3 0.0 03 - Light Goods Yehicles<=2.5t 3 7.8 4011.3 0.0
04 - Lt Goods Vehicles 2.5-3.5t 4 4230.2 215287.3 0.0 04 - Lt Goods Yehicles 2.5-3.5¢ 4 4z30.2 215287.3 a.o
05 - Light Goods Vehicles> 3.5t s 0.0 106610.7 0.0 005 - Light Goods Yehicles:» 3.5t 5 0.0 106610.7 0.0
06 - Medum Heavy Goods Vehic € 0.0 §0918.7 0.0 06 - Medium _Heavy Goods Yehic [ 0.0 509187 0.0
07 - Medum Heavy Goods Vehicles>1 2 0.0 137375.0 0.0 07 - Medium Heavy Goods Vehicless1 7 0.0 137375.0 0.0
08 - Public Light Buses ] 0.0 €491.0 10891.2 08 - Public Light Buses ] 0.0 &431.0 10891.2
09 - Private Light Bus ¢<=3.5t w| 9 17€8.4 1132.1 0.0 09 - Private Light Bus <=3.5t w| = 17684 1132.1 0.0
10 - Private Light Bus >3.5t é 10 6.6 €551.4 1869.2 10 - Private Light Bus >3.5t é 10 6.8 6551_4 18692
11 - Non-franchised Bus<=6.4t el 11 0.0 11729.2 0.0 11 - Mon-franchised Bus<=E.4t w| 11 0.0 11725.2 0.a
12 - Nonrfranchised Bus 6.4-15t H[ 12 0.0 8216.8 0.0 12 - Nonfranchised Bus B.4-15t g 12 0.0 8216.8 0.0
13 - Nonrfranchised Bus > 15t =1 0.0 11833.2 0.0 13 - Monfranchized Bus 15t = 13 a.0 11833.2 0.0
14 - Franchised Bus (SD) 14 0.0 4140.4 0.0 14 - Franchised Bus (D] 14 0.0 4140.4 0.0
15 - Franchised Bus (DD) 15 0.0 §7632.7 0.0 15 - Franchised Bus [DD) 15 a.0 57632.7 0.0
16 - Motorcycles (MC) 16 424032.8 0.0 0.0 16 - Motorcycles (M) (16 | azanzzs 0.0 0.0
17 - <Placeholder (P1)> 17 0.0 0.0 0.0 17 - <Placehalder [P1]> 17 0.0 0.0 0.0
18 - <Placeholder (P2)> 18 0.0 0.0 0.0 18 - <Placeholder [P2)> 18 0.0 0.0 0.0
19 - <Placeholder (P3)> 19 0.0 0.0 0.0 19 - <Placeholder [P3)> 13 0.0 0.0 )
20 - <Placeholder (P4)> 20 0.0 0.0 0.0 20 - <Placeholder (P4)> 20 | 0.0 0.0 0.0
21 - <Placeholder (P5)> 21 0.0 0.0 0.0 21 - ¢Placehalder [P5]> 21 0.0 0o 0.0
I | Done I Done
L

e Save input file as
HK 2030 Burden_ edit VKT (conformity).inp and Run




Exercise # 5b: Changing Trips (Directly)

e Create new case with scenario data same as base case
2030 Trips 2030 Trips
(Base Case) (After Trips Edit)

Editing Trips-per-Day data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title Editing Trips-per-Day data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title
Total Trips-per-Day for area Copy with Headings | Paste Data Only | Total Trips-per-Day for area |
Hong Kong SAR ] Hong Kong S4R l
Editing Mode Editing Trips-per-Day (staits per weekday) E diting Mode Editing Trips-per-D ay [starts per weekday]
Total Trips-perDay | By Vehicle Clos( By Vehicle and Fuel D‘Jehicle/FueUHw | Total Trips-per-Day ] By Vehicle Clalg By Vehicle and Fuel § By ehicle/Fusl/Hour ]
Fuel (1=Petrol/2=Diesel/3=LPG) — Fuel (1=Petrol/2=Diesel/3=LPG)
A 1+ N = T ]z | =
01 - Private Cars (PC) 1 1176004.1 I} 9170.4 0.0 01 - Private Cars [PC] & 250000.0 ) 3170.4 0.0
02-Tax 2 5 0.0 72779.3 02 - Taxi z " 0.0 72779.3
03 - Light Goods Vehicles<=2.5 3 7.8 4011.3 0.0 03 - Light Goods Yehicles<=2.5t 3 7.8 4011.3 0.0
04 - Lt Goods Vehicles 2.5-3.5t 4 4230.2 215287.3 0.0 04 - Lt Goods Vehicles 2.5-3.5t 4 4230.2 215287.3 0.0
05 - Light Goods Vehicles> 3.5t 5 0.0 106610.7 0.0 005 - Light Goods Yehicles» 3.5t 5 0.0 10€610.7 0.0
06 - Medium Heavy Goods Vehic € 0.0 50918.7 0.0 (0 - Medium _Heavy Goods Yehic & 0.0 50918.7 0.0
07 - Medum Heavy Goods Vehicles> 1 7 0.0 137375.0 0.0 07 - Medium _Heavy Goods Yehicles: 1 7 0.0 137375.0 0.0
08 - Public Light Buses 8 0.0 €491.0 10891.2 08 - Public Light Buses ] 0.0 §451.0 10831.2
08 - Private Light Bus ¢<=3.5t wl 9 1768.4 1132.1 0.0 09 - Private Light Bus <=3.5t w| 3 1768.4 1132.1 0.0
10 - Private Light Bus >3.5t é 10 6.6 €551.4 1869.2 10 - Private Light Bus »3.5t é 10 6.8 65514 1865.2
11 - Non-franchised Bus<=6.4t ol 11 0.0 11729.2 0.0 11 - Non-franchised Bus<=6.4t w| 11 0.0 11729.2 0.0
12 - Non-franchised Bus 6.4-15t ﬁ 12 0.0 8216.8 0.0 12 - Norfranchised Bus 6.4-15t E 12 0.0 8215.8 0.0
13 - Nonfranchised Bus >15t : 13 0.0 11833.2 0.0 13 - Mon-franchised Bus >15¢ = 13 0.0 11833.2 0.a
14 - Franchised Bus (SD) 14 0.0 4140.4 0.0 14 - Franchized Bus (D] 14 0.0 4140.4 0.0
15 - Franchised Bus (DD) 15 0.0 §7632.7 0.0 15 - Franchised Bus [DD] T 0.0 57632_7 0.0
16 - Motorcycles (MC) 16 424032.8 0.0 0.0 16 - Motarcycles (MC) 16 4z4032.8 0.0 0.0
17 - <Placeholdes (P1)> 17 0.0 0.0 0.0 17 - <Placeholder [P1]> 17 o.a 0.0 o.a
18 - <Placeholder (P2)> 18 0.0 0.0 0.0 18 - <Placeholder [P2)> 1g | 0.0 0.0 0.0
19 - <Placeholder (P3]> 19 | 0.0 0.0 0.0 19 - <Placeholder (P3)> 15 | 0.0 0.0 0.0
20 - <Placeholder (P4)> 20 0.0 0.0 0.0 20 - <Placeholder [P4)> 20 0.0 0.0 )
21 - <Placeholder (P5)> 21 0.0 0.0 0.0 21 - <Placeholder [P5)> 21 0.0 0.0 )
| ‘ Done | Apply Cancel
'S A

e Save input file as
HK 2030 Burden_edit VKT (directly).inp and Run



Exercise # 5c: Solution

PC-NCAT & PC-CAT Base #5a: Pop-adjusted | #5b: Trips
Trips direct

Vehicles 783,924 166,650 783,924

VKT 21,887,261 4,652,888 21,887,261

Trips 1,176,004 250,000 250,000

NOx Run Exhaust 0.2224 0.0473 0.2224

NOx Start Exhaust 0.0402 0.0085 0.0085
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

e 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.

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



Exercise #6: Speed Distributions

e |imited 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);
hr (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

r

B[ Emfac-HK V3.1 -- Editing data l == ]

File Run Help

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

A
| Input 1 Input 2| Mode and Dutput | Tech/M | Cal 't Basis (2030) | Paptcerual | VKT/Tefs Profies/Speed | )
S ———

Editing Program Constants - BYF, Temperature, Humidity, Speed Fractions, and |dle Time for scenario year
2030 and month/seazon Annual

RYF Edit the petrol Reid Yapor Pressure [RYP) for the calendar year and seazon
Temperature Profile Edit the hourly temperature profile for the seazon

RH Profile

Speed Fractions

Edit the hourly relative humidity [RH] profile for the season *
Edit the speed fractions for the calendar pear

Edit idle times for vehicles

* Temperature and RH are independent of calendar year

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 Headings  Paste Data Only
Hona Kong SAR ]
WETwieighted Average  Basiz hicle Class: D
Hour (1 to 24) -
1. Select Vehicle S s | & [ s ]| e 7 E
17 M 0.0000  0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 |E
Class; z 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
3 0.0000  0.0000  0.0000  0.0000 0.0000 0.0000 0.0000  0.0000
2. Drag the |eft' 4 0.2682 0.268Z 0.2682 O0.268Z 0.2682 0.268F 0.2682Z  0.131%5
5 0.0374 0.0374 0.0374 0.0374 0.0374 0.0374 0.0374 0.0401
handed corner to f 3 0.0000  0.0000  0.0000  0.0000 0.0000 0.0000 0.0000  0.0000
l ” d LA 0.2277 0.3277 0.3277 0.3277 0.3277 0.3277 0.3277 0.2579
se eCt d Spee ;; a 0.01%7  0.01%7 0.01%7  0.01%7  0.01%7 0.0187 0.0187  0.0310
(blue Colour) "\DL 9 0.3469 0.3463 0.3469 0.3469 0.3463 0.3463 0.3469 0.4735
: ;, 10 0.0000  0.0000  0.0000  0.0000 0.0000 0.0000 0.0000  0.0000
2 CI|Ck button ”Copy 5|21 | o.c000 o0.0000 0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000
Aoz 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000  0.0000
W|th Head”‘]gs"' E 13 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Ul g4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000  0.0000
15 0.0000  0.0000  0.0000  0.0000 0.0000 0.0000 0.0000  0.0000
18 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
17 0.0000  0.0000  0.0000  0.0000 0.0000 0.0000 0.0000  0.0000
18 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 =
F i 2
Tatal 100 % in each Dane Apply to Others
hour
| %

e Paste values into Excel worksheet



Exercise # 6: Editing Speed Fractions

(EITTeE e E=YEN )
g Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat Team & @ o e 22
3 i' Calibri Sl A= S Wrap Text General - }g __C:Eé' :;d j'I' & _DJ E:Tfs"'m " ’r}? E‘ﬁ
g |Pru-|E2AE Hvesracore- | 8- o o |43 Cnon) Tomw S| men o PO goye  Fa0 DOSE
Clipboard Editing
A1 -/ Hour: 00 01 ©O02 03 04 05 06 07 08 09 10..... -
E
Speed Bin: A [ 8 | ¢ D E F | & " M N 0 Bl
1 |Vehicle Class 06 Speed Fractions 0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 ||
1-8 km/hr || 2 |spdoos 0 0 0 0 0 0 0 0 1.88E-03 1.88E-03 0 0 0 0 0
9-16 -2 Spd016 0 0 0 0 0 0 0 0 6.64E-02 6.64E-02 0 0 0 0 0
| 4 |spdo24 0 0 0 0 0 0 0 0 6.88E-02 6.88E-02 0 0 0 0 0
16-24 | 5 |spdo32 0.268248 0.268248 0.268248 0.268248 0.268248 0.268248 0.268248 0.191458 0.173041 0.173041 0.191458 0.191458 0.191458 0.191458 0.191458 0
24-32 || 6 [spd040 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 8.15E-02 4.01E-02 4.01E-02 4.01E-02 4.01E-02 4.01E-02 ¢
| 7 |spdo4s 0 0 0 0 0 0 0 0 0.192936 0.192936 0 0 0 0 0
32-40 | & |spdos6 0.327716 0.327716 0.327716 0.327716 0.327716 0.327716 0.327716 0.257926 8.75E-02 8.75E-02 0.257926 0.257926 0.257926 0.257926 0.257926 0
40-48 || 2 |spdosa 1.97E-02 1.97E-02 1.97E-02 1.97E-02 1.97E-02 1.97E-02 1.97E-02 3.10E-02 0.113836 0.113836 3.10E-02 3.10E-02 3.10E-02 3.10E-02 3.10E-02 3
| 10 |spdo72 0.346919 0.346919 0.346919 0.346919 0.346919 0.346919 0.346919 0.479484 0.214092 0.214092 0.479484 0.479484 0.479484 0.479434 0.479484 (=
48-56 | 11 |spdoso 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
56-64 || 12 [spdoss 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 2 | 13 |Spd036 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4-7 | 14 |Spd104 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
. || 15 |spd112 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
| 16 |spd120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
° || 17 [spd128 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
. || 18 |Spd136 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19 |Spd144 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20
21 v
4 4 » M| Sheetl  Sheet?  Sheet3 %1 nEN| il | an|
Ready | Average: 60.57894737  Count: 475  Sum: 27624 |@IEIEI 100% -Z:—:Z- U {+)

e Speed Fractions:
5% at Spd008 (1-8 km/hr);

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

25% at Spd032 (24-32 km/hr);
20% at Spd056 (48-56 km/hr); 25% at Spd064 (56-64 km/hr) and

From hour 00 to 07 (midnight to 8 a.m.) and hour 22 to 23 (10 p.m. to midnight)




Exercise # 6: Editing Speed Fractions

-
Speed Fractions by Scenario Year and Vehicle Class @
%

Area: Hong K.ong S4R Soenariorear 2030 Copy with Heading
N Haong Kong SAR |
|| WET wWeighted Average  Basis: I 8KPH 16 KPH | Yehicle Class: IDB: Heawvy Goods Yehicles (5.5-1 EIZA

Hour (1 to 24) -

Editing speed ﬁacﬁo‘rl S

@ Paste 24 hours of speed fractions data?

fotal 100 % in each Apply | Cancel | Done | Apply to Others |
haur




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

Apply to Others

Apply Edit to HGVS8

-~

Speed Fractions by Scenario Year and Vehicle Class

-~

Speed Fractions by Scenario Year and Vehicle Class

Area: Hong Kong S4R Scenario Tear 2030 Copy with Headingsl Area: Hong Kong SAR Scenario Tear 2030 Copy with Headings| Paste Data Only
Hong Kong SaR l Hong Kong SaR l
YT \Weighted Average  Basis | BEPH 1EKPH|  Wehicle Class: YT \Weighted Average  Basis | BEPH 1EKPH|  ‘ehicle Class:
Hour (1 to 24) Hour (1 to 24) o
1 [ 2 [ a2 [ s | s [ 1 [ 2 1 [ 4« [ = [ &« R |
1 0.0500 ] 0.0500 0.0500 0.0500  0.0500 a. a. E | Apply updated values for Speed Fractions
Z 0.0000 Q_Qpﬂﬂ [y Balalalsl 0 0000 [y BMalalalsl 0. .
3 0.000a o.o| Apply to Range? a. a. i Updates Wil Be Applied to Selections in “Apply To:" Colurmn.
4 0.2000 0.2 0. 0. i Wehicle Classes
5 0.0000 a.o a. a. Selections Available g
- . ' —
@ & | c.ooo0 0.0 @ 22&';;2;%2]32':{” @ a. a. = 01 Frivate Cars [FC] a
<K o.zs00 0.2 a. a. = 02: Tawi 07: Medium & Heavp Goods Yehicles> 15t
T o ze00 | 0.2 0 a il | 03: Light Goods Yehicles<=2.5t
] =2 - P " - - N 04: Lt Goods Vehicles 2.5-3.5t L
35 | o.zs00 0.2 e 0. o ) 05 Light Goods Yehicles> 35t 3
Iv ‘Wehicle Class T 0E: Medium & Heawy Goods Yehicles<=
;; 10 | o.o000 0.0 0. 0. ;;_ 08: Public Light Buses &
= 11 0.0000 0.0 0. 0. el 03: Private Light Bus <=3.5t
A 1z 0.0000 0.0 0. o =] 10: Private Light Bus » 3.5t
] T H 11: Maonfranchised Bus<=6.4t
&= 6.0ca0 | o.0 o 0. 0- & [ 12: Mon-franchized Bus B.4-15t
L 0.0000 0.0 a. a. n 13: Norvfranchised Bus >15t e
15 0.0000 0.0 a. a. | o
16 0.0000 Q.0k 0. a. |
17 0.0000 0.0000 0.0000 0.0000 0.0000 0. a. | oK. | Carcel |
18 0.0000 0.0000 0.0000 0.0000 0.0000 0. a. | —
4 Tl 4 Tl 3
Total 100 % in sach k Tpply to Others > Total 100 % in each | | Daore J Apply to Others
hour hour




Exercise # 6: Solution

m_

1.01276 1.02746

HGV7
PM 0.02971 0.03017
NOXx 2.49435 2.57025

HGV8

PM 0.11596 0.11713



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

Diurnal Relative Humidity Profile

Area: Hong Kong SaR
M onth: Annual

WET AWeighted Average of 1 Sub-areas F
a

Hong Kong S48

Copy with Headings| Fazte Data Dnly |

Relative Humidity (%]

Haowr

0000 0100 0200 0300 0400 OSO00 0RO O0FO0 0800 0900 1000 1100
|au.a |e1.2 |s1.s |e1.9 |82.EI |82.1 |82.2 |81.4 |?e.s |?4.? |?1.4 |EE|.1

1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
|Ei?.9 |Ei?‘.2 |s?.1 |E?.a |ES.3 |?1.E |?4.5 |??.2 |?8.E |?‘S.Ei |su.2 |au.5

[ iodife\alues for Range of Hours

| | |
Done

e Alter RH to 90% at hour 0000



Exercise # 7: Changing RH

-
~|| HK_2015_Burden_edit RH.inp - Notepad =Racl X |

File Edit Format View Help

EmfacHk31-Header

version 3 110

Scenario-Count 1

HK-IM Y 20 20 2014 85 85 2014 40 40 2014 20 20 2014 0 0 2014
HKUNITS Y

End-Header
Begin-Scenario 1

Title Hong Kong SAR Annhual Cyr 2015 Default Title
Program-Mode Burden

Area-Method One-County

Area-Type SAR

Area-Number 38 [Hong Kong SAR]

HC-Mode VOC

PM-Mode PM10

cyr 2015

BYr -1

Myr All

vehicles PC TAXI LGV3 LGv4 LGVE HGV7 HGVE PLB Pv4 PV5 NFB6 NFB7 NFB8 FBSD FBDD MC
Season Annual

Burden-Reports CSV_sStandard

Burden-Daily

Burden-Speeds 5

End-Scenario

Beagin_cronardo _Droonot+s 19

m

Begin-Data-Ttem
DataType 3 RelativeHumidity
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 24 111
Data
85.006067 76.2 75.8 75.5 75.1 75. 75.4 75.2 73.7 67.9 64.2 61.40001 58.7 57.7 57.3 57.6 59.7 63.4 ¢
End-Real-Array
EndoData_Liem

Begin-Data-Item
DataType 3 RelativeHumidity
Applies-To Season February
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 11

Data
91.56667 83. 83.4 83.8 83.9 84. 84.2 83.6 82.6 80.3 76.4 73.7 71.2 69.4 68.7 69. 70.2 72.4 76.5 7¢
End-Real-Array
End-Data-Item
Begin-Data-Item

Al

m r

Update data row for each month from RH.XLS




[ [ ]
Exercise : Changing RH
| thiinp - Notepad — - - SRe X
File Edit Format View Help
EmfacHk31l-Header -
Version 3 1
Scenario-Count 1
HK-IM Y 20 20 2014 85 85 2014 40 40 2014 20 20 2014 0 0 2014
HKUNITS Y
End-Header
Begin-Scenario 1
Title Hong Kong SAR Annual Cyr 2015 pefault Title =
Program-Mode Burden
Area-Method One-County
Area-Type SAR
Area-Number 38 [Hong Kong SAR]
HC-Mode VvOC
PM-Mode PM10
cyr 2015
BYr -1
Myr All
vehicles PC TAXI LGV3 LGv4 LGVE HGV7 HGVE PLB Pv4 PV5 NFB6 NFB7 NFB8 FBSD FBDD MC
Season Annual
Burden-Reports CSV_Standard
Burden-Daily
Burden-speeds 5
End-Scenario
Begin-Scenario-Progbata 12
Begin-Data-Item
DataType 3 RelativeHumidity
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 11
Data
80.2 80.3 80.8 80.4 79.9 81.0 80.5 78.2 75.4 72. 70.1 68. 67.4 67. 67.5 68.€
End-Real-Array
End-Data-Item
Begin-Data-Item
DataType 3 RelativeHumidity
Applies-To Season February
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 11
Data
91.56667 83. 83.4 83.8 83.9 84. 84.2 83.6 82.6 80.3 76.4 73.7 71.2 69.4 68.7 69. 70.2 72.4 76.5 79.6 81.3 81.9 82.6 82.8
End-Real-Array
End-Data-Item
Begin-Data-Item o
< i v

e 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

Diurnal Relative Humidity Profile

Area: Hong K.ong 548
M onth; Annual
W T-w'eighted Average of 1 Sub-areas

/2

Hong F.ong

Relative Hurmidity [%]

H o

0000 0100 0200 0300 0400 0500 OBO0 0700 0800 0900 1000 1100
|su5 |aus |811 |812 |au9 |E1J |su2 |?13 |?¢2 |?1J |Eas |E?E

1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
|EEE |5?1 |Eaz |534 |?21 |?52 |?33 |?a3 |?31 |?35 |aun |eu3

[ Modify WYalues for Bange of Hours

| | Done




Advance Exercises



Exercise #8: Alternate Base Year

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

e Scenario data:
- Calendar year : 2030
- Alternate base year : 2015
- Burden; CSV output; Day; PM,,; VOC;

e Alter alternate base year population by
2015 Pop.XLS



Exercise # 8: Alternate Base Year

e Alternate Base Year Selection: 2015

;
£F. Emfac-HK V3,11 -- Editing data [ESREERT

d t W N (3
File Run Help
_ , HONG
Environmental Protection Department KONG
The Government of the Hong Kong
Special Administrative Region #ﬁ' i h
Alternate Base Year Selection
l Auvailable Ineluded
Input 1 | Input 2| . |. |. I | | | —
2002 . 2ms
Basic scenanio data - Select Area, Calculation Method, Calendar 'ear, dltermate Base Year and Seazon %883
Step 1 - Geographic Area gggg
#irea Type: S4A S4R 2007
| 3 2008 =
Haong Kaong - 2009|
el 2010
20m <
|2z
2013
2014
2016
27
2018
2019
Step 2a - Calendar Year tep 2b - Alternate Base Year 2020
2021 =
Select Select T
Calendar year 2030 Alternate Baze Data All
selected rear IMACTIWE
Alternate Bagze data vear 2015
Scenario Year for Output OFTIOMAL: Selecting this
option overrides EMFAC-HE
default baze year. oK Cancel ‘
L [

Step 3 -- Season or Month

Annual hd

Cancel Mext » |




Exercise # 8: Alternate Base Year

Ef Emfac-HK V311 - Editing data A :ﬂ‘" 5 ‘L D‘.‘EI —ti—
File Run Help
. . HONG
Environmental Protection Department KONG
The Government of the Hong Kong
Special Administrative Region ﬁﬁ'
Input 1 llnput2] Maode and Dutputl Tech/IM | Base / Cal YlBasis] . ] . ] . ]

Basic scenario data - Select Area, Calculation Method. Calendar Year, Altemate Base Year and Seazon

Step 1 - Geographic Area
Area Type: SAR

S&4R

SAR

|H0ng F.ong

Step 2a - Calendar Year

Select

Calendar year 2030
selected

Seenanin Year for Output

Step 2b - Alternate Baze Year

ACTATED

Altermate Bagze data
wear 2015 selected

OPTIOMAL: Selecting this
option overrides EMFAC-HE
default baze year.

Cancel

Step 3 -- Seazon or Month

Annual -

Mext »

Finizh




Exercise # 8: Alternate Base Year

EP. Emfac-HK V3.1.1 - Editing data i N = = ﬂ_lﬁ
File Run Help
. . HONG
Environmental Protection Department KONG
The Government of the Hong Kang
Special Administrative Region @\ﬂ-
] Input 1 ] Input2] Mode and Dutput] Tech/  Base'rBasis (2015] ] F'opulation] . ] . ]
" ) . I
Editing - Calendar *rear Basis for Activity I
Select the calendar vear basis for editing activity data; Active
Optiong N
|
Cancel ‘ < Back ‘ Mext > | Firizh J

e Select “2015 (Alt. Base Pop)”



Exercise # 8: Alternate Base Year

File Run Help
Environmental Protection Department K G permitted by
EE' The Government of the Hong Kong @‘;& Air Resources Board
Special Administrative Region » = =
California
Emfac-HK V/3.1.1 v31120160217 Pr: Emfac-HK HK3.1.1

| tnput 1] Input 2| Mode and Dutput | TechsIM | Baseyr Basis (2015) Population | .

Editing Program Constakts - Population for &lternate Basze year 2015

Edit the vehicle population

Population

Auzcrual he odometer accrual

* Accrual iz independent of calendar year




Exercise # 8: Alternate Base Year

r ~
Emfac-HK V3.1.1 — Editing data = | B ||
e Ag il RS e . B L
File Run Help
LIk = -
Editing Base Pop data for scenario 1: Hong Kong SAR Annual CYr 2030 Default Title
Total Base Pop for area Copy with Headings | Paste Data Only | )
P
Hang Kong SAR l
Editing Mode Editing B aze Pop [reqgistered vehicles with adjustments)
- | Tatal Base Fop l By *ehicle Class ] By ehicle and Fuel By Wehicle/Fuel/Ade l |
Vehicle Class -
1 | z 3 | 4 |
17N 39850.9] 0.0 0.0 459
2 39505.0 0.0 0.0 42.9
Fuel Type
3 428l5.4 0.0 0.0 71.1
4 415526 0.0 z.0 166.9 Petral
5 33707.3 0.0 0.0 178.1 -
& 37688 .4 0.0 0.0 734
7 2E008.T 0.0 0.0 ZE5_Z LPG
] 320230 0.0 0.0 91.1
5 29935_3 0.0 0.0 318.2
e 10 24231.8 0.0 1.0 123.8
| 11 2270546 0.0 0.0 11&.7
1z 21754_4 a.0 0.0 6z.2
13 le4353.3 0.0 0.0 57.5
14 19237.¢ 0.0 4.5 42.9
15 18538.5 0.0 3.5 53.4
18 15104 .8 0.0 1.7 B30
17 108182 0.0 0.8 21.7
18 BE2Z.5 0.0 0.0 5.7
13 7703.8 0.0 0.8 z.4
20 2386.2 g.0 Z.3 0.8
21 1553.0 0.0 11.2 1.5 -
] m b
| | Done |
\ J
Cancel | < Back | | Firish |

e Select Fuel Type, drag to highlight all Vehicle Class/Age
e Paste value from 2015 Pop.XLS by individual fuel type



Exercise # 8: Alternate Base Year
[ Eciting Base Pop data for scanai 1 Hong Kong $AR Annual e 2030 peroutt T . |

Total Baze Pop for area Copy with Headings |
| Hohg Kong SAR I
|| Editing tode Editing Baze Pop [reqistered vehicles with adjustments) I
Total Baze Pop | By Yehicle Class I By Wehicle and Fuel By Vehicle/Fuel!tge |
Vehicle Class &
1 z 3 4
1 0 0.0 1.0
4 o oo @ z.o0] =
E o oo @ z.o0]
8 o]  ao|l = o]
@l 10 o] ool 1.0
4 o] oo 20
13 o] o]l = e
1s o oo = aof = s0.0]
16 ol oo = =20  sz0f
17 o  wof| = oo = 10.0]
18 ol  oeof = ool = zo0]|
15 o oo 10 @ sol |
20 ol ool  zol = zol |
21 o ool 8ol  zof M
4 1 o
Apply Cancel | Done |
B e

e Repeat for the rest fuel type
e Save as HK 2030 _AItBYr 2015 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 age 15 or older replaced with brand new

2. All buses age 15 or old replaced with 1-5 yr-old
buses



Exercise #9: Buses Retirement

Base Cases (2020, 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 emission for a road using
EMFAC mode.

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



Exercise #10: Link Example

 Compile NOx emission factor for each vehicle
class at target speed bin from RTL output;

e Given the VTK (km) of each vehicle class,
calculate the emission in gram;

e Calculate average emission factor of each
road;



Thank you



