EMFAC-HK

Using the Program



Objectives

Install EMFAC-HK v 2.1 software

Step by step tutorial to demonstrate examples
of emission data routinely run by EMFAC-HK

Discuss EMFAC-HK 2.1 input/output screens
Perform exercises using EMFAC-HK v 2.1



System Requirements / Installation

e Executables -
http://www.epd.gov.hk/epd/english/environmentinhk/air/quide_ref/emf
ac.html

 x86 compatible Microsoft 32-bit or 64-bit OS
(preferably Microsoft Windows XP Service Pack 3,
Windows Vista, or Windows 7 operating systems)

e 45 MB of Hard Disk space
e Minimum 64 MB RAM (128 MB recommended)
e Available Hard Disk Space 350 MB



Installation

* Program:

— EmfacHKV21BClnstaller.exe
e Emfac_HK v2.1 Base Case (BC) Installation Packet

e |nstalls EmfacHKV2 1 BC.exe and supporting libraries
in default, or user-specified directory

— EmfacHKV21IMinstaller.exe

e Emfac_HK v2.1 Inspection & Maintenance (I1&M)
Installation Packet

e |nstalls EmfacHKV2_ 1 1&M.exe and supporting libraries
in default, or user-specified directory



Running the Program
Opening Screen

BF Emfac-HK V2.1 (T and M]‘

File Run Help

Environmental Protection Department
EL' The Government of the Hong Kong éE EHSEDNSE
Special Administrative Region

Emfac-HK V2.1 (I and M) ===




Main Screen

.
EF. Emfac-HK V2.1 (T and M) -- Editing data ESRER
e —

Eile Bun Help

The Government of the Hong Kong
Special Administrative Region

Et' nvironmental Protection Department

Emfac-HK V2.1 (I and M) = ===

. _ _ Mo file
Ligt of Available Scenarios _ Curent Scenaria Data
Mumber:  0of 0
Mame:
Calendar vear:
Seazon:
Type:
|t Program Parameters | Save |
Save Az |
Add Mew Scenanio I Fiun |
Edt Scenario | Finish Edting |
Delete Scenarnio | Cancel |

Tabs must be performed in sequence.




Adding or Editing Scenarios

, P

Ef. Emfac-HK V2.1 ([ and M) -- Editing data

File Bun Help
permitted

EL Environmental Protection Department
The Government of the Hong Kong % E ; a?‘__ H
Special Administrative Region # g;r';:;:::

Emfac-HK V2.1 (I and M) = =v»s=sseues
il 1 1 1. L. 1. | |

B azic scenario data - Select Area, Calculation Method, Calendar “ear(z), and Season

—5Step 1 - Geographic Area —Step 2 - Calendar ears

Select anbrea T |
elect an Area Type Select

Select a Calendar “'ear

~Step 3 - Season or Month—

I.-'l'-.nnual - I

SAR |

Cancel | M et = Firizh




Step 1: Geographic Area

’
Ef Emfac-HK V2.1 (T and M) -- Editing data

File Bun Help

. . HONG

Environmental Protection Department KONG
Et' The Government of the Hong Kong

Special Administrative Region _#

Input 1 |

Baszic scenario data - Select Area, Calculation Method, Calendar Year(z), and Seazon

— Step 1 - Geographic Area — Step 2 - Calendar ‘ears

Area Type: SAR SAR Select |

Select a Calendar *ear

Hong Kaong

- Step 3 - Seazon or Month—

Irl'-.nnual vI




Step 2: Calendar Year Selection
(1&M Version)

Calendar Year Salaction

B vailable

2014 A
15 2020
IMME 2030
207
2018
20119
201
2022
2023
2024 it
2025
2026
2027
2028
2029
20
2032
033

W

A Al

Select a Calendar vear

ok | Cancel |




Step 3: Annual or Month Selection

'3 Emfac-HK V2.00.4 (I and M) -- Editing data

File Run Help

. . HONG

Environmental Protection Department KONG

The Government of the Hong Kong

Special Administrative Region =

LI
Bazic scenario data - Select drea, Calculation Method, Calendar vear(z), and Seaszon
Step 1 - Geographic Area Step 2 - Calendar Years
frea Tope: SAR cAf £ ot

Hang Kang j Select a Calendar Year

Step 3 - Seazon or Month

TAR Antiual -

January
February
tarch
Al

bl ay
June

July
Cancel August J
Septenmber
Oectober
Movember
December
A
1 A




Steps 4-7: Scenario Details Screen

S Emfac-HK V2.00.4 (I and M) -- Editing data
File Run Help

HOMNG

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

]Input'l( y ] ] ] ] ] ]

nput 2y
p—
Bagic scenanio data - Select or Enter Scenario Title
Step 4 -- Scenarno Title for Reparts

<Untitled> otaut Tit |)

Step 5 - Model Years Step & - Vehicle Clagzes

Al model vears zelected MODIFIED: 16 of 21
vehicle clazzes selected

Al Al

Cancel | < Back | | |

Step 7: I/M Options/Program Schedule deactivated in GUI.



Step 5: Model Year Selection

Before Changes After Changes

Ayvailable Included Ayailable Inciuded
1965 A 1965 A 2000
1966 1966 2001
1967 1967 2002
1963 1963 2003
1969 1969 2004
? 1971 1971 L
1972 1972
1973 1973
4 1974 1974 <

1975 1975
1976 1976
1977 1977
1578 1978
1979 1979
1530 1920
1931 1981
1982 1932
1383 & 1983 w

&l &l Al Al

Al model years zelected All model years zelected
OF. Cancel | ]4 | Cancel |




Step 6: Vehicle Class Selection

Vehicle Class Selection

[v Private Cars [PC) [v Heawy Goods Yehicles<=15t W Franchised Bus [SD)
[ ¥ Heavy Goods Yehicles »15t W Franchized Bus [0D)
[+ Taxi B [+ Matorcycles [MC)
¥ Light Goods Vehicles¢=2.5t| B
¥ Lt Goods Vehicles 2535t . bl Light Buses B
¥ Light Goods Vehicless3 5t 1 F1vate Light Bus <=3.5

[v Private Light Bus »3.5t

v Mon-franchized Bus<=F.4t

v Mor-franchized Bus 5.4-15t

Iv Mon-franchized Bus 15t

Reszet to All

MODIFIED: 16 af 21 vehicle claszes selected

Cancel




Mode and Output Screens

EF. Emfac-HK V2.1 (I and M) -- Editing data =] D

Eile Run Help
Environmental Protection Department KONG
The Government of the Hong Kong
Special Administrative Region _#ﬂ'

] Imput 1 ] Input 2 Mode and Output I ] : ] . ] : ] : ]

Burden - Area planning inventary | Emfac - Area fleet average emissions |

Cancel '_ < Back '_ }‘

Version 2.1 has separate tabs for each operating mode.

L




BURDEN Output Options

F Y
EP. Emfac-HK V2.1 (Land M) - Editing data =] B

File Run Help
Environmental Protection Department KONG
The Government of the Hong Kong
Special Administrative Region _ﬁﬁ'

I Ipuit 1 I Input 2 Mode and Output |Teu:h.-"||‘-1| EYrEasisI : I : I : I

I Burden - Area planning inventory Emfac - Area fleet average emiszions | Calimfac - Detailed wehicle data |

—BURDEM Irnventory Files and Reports
—  Type: Flanning lnventory [BLUR]
™ Standard [ HD Detail

COutpu

—  Flfinring | Detailed Planning [rventaries [C54) " Total PM

MYEI?G [BCD] |

YWeighted Model Year Activity [/ T] |
CEIDARS/CFS [CTF] |

Detailed Outputs (BDN] ,|/ =ed categaries..
W"r’rsr Tech Grumm T 18 &8 O 1Ekmh

= Edit Program o
Cancel < Back |= Cofiztarts Finish

Hour frequency increases output by
factor of 25




Detailed Planning Inventory (*.csv)

AT LR — -—— HK_2015.2020_2030_Burden.csv - Microscft Excel - e -t
> | Home Insert Page Layout Formulas Data Review Wiew Add-Ins @ = =y
e TE= = - s = L =
| B a‘ucm Calibri o A L[S = =] | SiwepTed General b ij}l ﬁ Normal Bad Good e 9( -mhlEE Ao ? Eﬁ
7 53 Copy = = - - @] Fill =
Paste B J U~ || v A~ i s 8 Center ~ - =8 00| Conditional Format Neutral Calculation _ || Insert Delete Format Sort & Find &

< J Format Painter | sl i | I = | | | = Merge & Center ~ | $ G ticd “ 00 0 rmatting - as Table - o - 4 = 2, 2 = &2 Clear = Filters Selet
Clipboard IEd Faont e Alignment i Number & Styles Cells Editing
ALS ~ @ f| RunExh
[ | | | | | | | | | |
| A ‘ B | G D E E G | H 1 1] | K L M N (0] | B Q R | S T

1 |Title :Hong Kong SAR Annual 3 CYrs 2015 to 2030 Default Title

2 |Version : Emfac-HK V2.1 (I and M) V2.1.1 120403 I&M Pr: Emfac-HK HK2.1.1 1&M Case
3 Run Date : 2012/04/10 10:41:48

4 |Scen Year: 2015 — All model years in the range 1971 to 2015 selected

5 |Season :Annual

6 Area :Hong Kong SAR

7 |I/M Stat : HK I/M program in effect

8 |Emissions: Tonnes Per Day

9

10 PC-NCAT PC-CAT PC-DSL PC-LPG PC-TOT  TAXI-NCAT TAXI-CAT TAXI-DSL TAXI-LPG TAXI-TOT LGV<=2.5t- LGV<=2.5t- LGV<=2.5t- LGV<=2.5t- LGV<=2.5t- LGV2.5-3.5 LGV2.5-3.5LGV2.5-3.5 LGV2.
11 Vehicles 381 460553 1543 0 462476 0 0 6 18237 18243 29 122 1001 0 1152 6 1105 42811

12 |VKT 8300 12734294 44399 0 12786993 0 0 2120 6908678 6910798 1877 8575 77105 0 87558 326 75411 3083650

13 |Trips 571 690829 2314 0 693715 0 0 22 72942 72965 115 487 4004 0 4607 23 4419 171226

14 VOC Emissions

15 [Run Exh _l 0.01735 0.36939 0.00499 0 0.39174 0 0 0.00108 0.45326 0.45433 0.01102 0.01036 0.00481 0 0.02619 0.00106 0.01418 0.13354

16 |Idle Exh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

17 |Start Ex 0.00484 0.12363 0 0 0.12846 0 0 0 0.07527 0.07527 0.00154 0.00295 0 0 0.00448 0.00024 0.00396 0

18 |— R — R — R — R — R — R — R — R — R — R — R — R — R — R — R — B — R — — R —
19 |Total Ex 0.02219 0.49301 0.00499 0 0.5202 0 0 0.00108 0.52852 0.5296 0.01256 0.01331 0.00481 0 0.03067 0.0013 0.01814 0.13354

20

21 |Diurnal 0.00377 0.27071 0 0 0.27448 0 0 0 0 0 0.00048 0.00033 0 0 0.00081 0.00004 0.00147 0

22 Hot Soak 0.00266  0.15965 0 0 0.16231 0 0 0 0 0 0.00098 0.00068 0 0 0.00166 0.00008 0.00283 0

23 |Running 0.01219 0.19929 0 0 0.21148 0 0 0 0 0 0.00452 0.00112 0 0 0.00564 0.00037 0.00494 0

A n NNENS n 20077 n n noa20A70 n n n n n [aWalaTal=is] [aWalalalel=y n n [aWalat Fal= [aWalalalal=y NnNN41oAa n



MVEI7G CSV file (*.bcd.csv)

:".ES’ e - = Debug HK20Data.bod.csv - Microsoft Excel
Home Insert Page Layout Formulas Data Review View Developer Acrobat
: L : Dy B ! = |33 connections || 4 c ? ¢
S0 —; == =i =] _jﬁrni.\zme: 2 E < - == Hide Detail
From From From From Other Existin_g Refresh S %J_ Sort Filter 7 Text to Rerr_love _Dat_a Consolidate What_—rf Group Unagroup Subtotal
Access Web  Text Sources~ | Connections All~ == Edit Links &7 Advanced || Columns Duplicates Validation = Analysis ~ - -
Get External Data Connecdtions Sort & Filter Data Tools Outline E}
F3 -3 £ | 6751
| A B c D |Eopmuatar] | E [ G H 1 J K L M N
1 |CALYR START MYR END MYR REGION SAR STARTS POPULATION VKT/1000 VEH TYPE VEH TECH POLLUTANT PROCESS EMISSIONS BASIS
#3 | 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT co Run Exh 5.2646 Day
3 | 2008 1965 2008 SAR Average Hong Kong SAR Average I 6751! 4471 104 PC MNCAT MNOx Run Exh 0.2657 Day
4 | 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT S0x Run Exh 0 Day
5 | 2003 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT PM Run Exh 0.0021 Day
6 | 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT Pb Run Exh 0.0001 Day
7 2003 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT ROG Run Exh 0.3957 Day
8 | 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT coz2 Run Exh 33.1422 Day
9 | 2003 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT ca Idle Exh 0 Day
10| 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT MNOx Idle Exh 0 Day
11 | 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT SOx Idle Exh 0 Day
13 | 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MCAT PM Idle Exh 0 Day
13 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MCAT Pb Idle Exh 0 Day
14 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT ROG Idle Exh 0 Day
15 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT co2 Idle Exh 0 Day
16 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT cO Start Ex 0.2129 Day
17 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT MNOx Start Ex 0.0107 Day
18 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT S0x Start Ex 0 Day
19 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT PM Start Ex 0.0001 Day
20 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT Pb Start Ex 0 Day
21 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT ROG Start Ex 0.0348 Day
22 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT coz2 Start Ex 1.357 Day
23 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT co Total Ex 5.4775 Day
24 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT MNOx Total Ex 0.2764 Day
25 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT S50x Total Ex 0 Day
26 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT PM Total Ex 0.0022 Day
27 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT Pb Total Ex 0.0001 Day
28 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT ROG Total Ex 0.4305 Day
29 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT co2 Total Ex 34.4992 Day
30 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT cO Hot Soak 0 Day
31 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT MNOx Hot Soak 0 Day
32 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT SOx Hot Soak 0 Day
33 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT PM Hot Soak 0 Day
34 2008 1965 2008 SAR Average Hong Kong SAR Average 6751 4471 104 PC MNCAT Pb Hot Soak 0 Day



Weighted Model Year
Activity Output (*.WT)

@ UltraEdit - [C:\Documents and Settings\Arney\My Documents\My P tsA\ERGAEMFAC\HongKong\Task 6 - Testing\EPD Comments\20110216\Debug HKZOData.wt]

_ﬁFiIe Edit Search Insert Project View Format Column Macro  Scripting  Adwanced  wWindow Help

=T NN = A= W= R = 5t [=] @

B % o o =  BM® | D@L Bl A
=

CHDocuments and Settingsiarneyih - = Q N g Y = = ﬁ§ el =

L= o, e A ANy B3 AT 80, vy P By 80y ey, 139y

Bl 1 e m

— =] Calendar Year: Z008

E 3 Model ¥ears: 1265 o Z008
3 Title: Hong Kong SAPR Annual O¥r 2008 Default Title
= Area: Hong Kong
(=] JubArea: Average
7 Program: Emfac—HE working draft Wl1.2%.6.2Z 110210 8p: InProgress; UL (HE Units); 330 TS; HEZ.O Data; HE TS Desoc;

=} Pun Date: Z011/702/17 13:08:17

=]
io SBCEN YEH WVEH POFP WET/1000 TRIPS ACCRUIAT CODOMETER
11 WEAR COLE TECH  MYR (number) (km/day) (per dawy) (kms vr/weh) (km/wveh)
=4
i3 - z0ooe 1 NCcAT 1965 =Z1. o.z8 3=z 4810. 241367 .
i4 - zZoog 1 NCAT 196G 3. 0o.04 5. 4824 . 236557,
is - zZoog 1 NCAT 1267 =8 o.og 9. 428359, =231733.
is - zZoos 1 NCAT 1262 4. 0.05 = 42853. Z2Ze3324.
i7 - zZoos 1 mcaT 1263 ii. 0.15 i7. 4263 . =Z2Zz041.
1is - Zoog 1 mcaT 1270 Z6. 0.35 39, 4254, 217173,
iz - zZoog 1 mocaT 1271 1e&. o.z1 =4 4200. 21zz853.
20 - Z008 1 MCcaAT 1372 =25. 0.34 a8 491 6. =07389.
=21 -z0o0oa8 1 mMCcaT 1973 47 . 0. a4 71 4933 . Z0=2473.
zz -~ z0o0og 1 mMCcaAaT 1974 35. 0.47 53 4951 . 1297540,
=23 - Z0o0og 1 NCAT 1975 =23 . 0o.21 a5 4959, 192589,
z4 - Z008 1 NCAT 1276 =23 . 0o.31 35 4933 . 1287ezZ0.
Z5 -zZ00g 1 MNCAT 12377 41. 0.5¢ (=3 sSoo7. 182632,
ze 2008 1 mcaT 1278 44. O.&al (=3 sSoz8. 177625,
z27 - z00g 1 mocaT 1273 43 . 0.5% 23] S043. 172527,
28 - zZ0o0os8 1 mMcoaT 1280 84 . 1.17 1z7 5070. 1&7549.
29 - zZ0oos 1 mMoaT 1981 85. 1.1%9 lzg 5023 . 1la=z473.
S0 - zZ008 1 mMCcaT 1982 a7. 1.z=z 131 5116, 157386,
21 - z0o0og 1 mMCcaT 1983 Iz, 0.45 48 5141. 15zz70.
sz - Z00g 1 NCAT 1984 4z . 0.s59 (=] S5lec. 147129,
33 - zZ00g 1 MNCAT 1285 io04. 1.48 157 S5123. 1412363,
34 2008 1 mcaT 1286 175. =Z.50 Zad SzZz1. 1z&770.
35 2008 1 mcaT 1287 zZ03. Z.01 31g SzZ51. 131543,
36 2008 1 mcaT 1288 35z, 5.0%9 532 SE28E. 1ZzezZ25.
57 - zZOoos 1 MoaAaT 1989 55z. 2.04 8234 5315. 1z101&.
585 - Z008 1 MCcaT 1220 2a&0. lz.&1 1z923 5350. 115701
29 - z0o0og 1 moaT 1921 142z. zZz.0= Zz53 5387. 110351,
40 - Z00g 1 NCAT 1992 2. 0o.o032 32 5427, 104964 .
41 - zZ008 1 NCAT 1293 7. 0.10 11 54659, 99537,
4z 2008 1 NCAT 1234 15. 0.z23 =23 5515. S4063.
43 2008 1 mcaT 1235 . o.o2 a. S5e4d. 828553,
44 - Z008 1 mocaT 1226 o. o.oo o. o. o.
45 2008 1 mcaT 12297 o. o.oo o. o. o.




Detailed Output File (*.BDN.CSV)

HEK_2010_2012 Burden.bdnadsx - Microsoft El(ce]

| S E
@\ﬂﬂ o - e

L=SEad X

| Home Insert Page Layout Formulas Data View Add-Ins @ - o
= — —— ] L — f -
[ e Calibri 112 - |A‘ N | ;H@}"l = Wrap Text General o ij EA%‘ Normal Bad Good il_ E‘ | ) patosn ﬁ iﬁ
B 153 Copy . - = = oA - - —— = - x ; @] Fin -
Paste . B L U ||y A 5 Merge & Center = $ - % 9 |[%8 ;0| Conditional Format Neutral Calculation " Insert Delete Format Sort & Find &
2% Format Painter | U I 4 |exdesg | lhciE Formatting ~ as Table % - - 2 Clear™  Filter~ Select~
Clipboard T Font Ta Alignment F} Number T Cells Editing
a1 ~ @3 fe| #Title
| A A B . c. D - F G H J L N (o] P Q R S T
1 |#Title IHong Kong SAR Annual 2010 to 2012 Default Title

2 |# Version :
3 #RunDate:

4/12/2012 13:02

4 |#Scen Year: 2010 -- All model years in the range 1966 to 2010 selected

El# Season
6 P

# Area

7 |#1/M Stat;
8 |# Emissions: Tonnes Per Period
9

RecType
10 |MY
11 |MY
12 |MY
13 |MY
14 |MY
15 |MY
16 MY
17 |MY
18 |MY
19 |MY
20 |MY
21 |MY
22 |MY
23 |MY

Annual
Hong Kong
No /M program in effect

CalYr
2010 Hong KonPC
2010 Hong Kon PC
2010 Hong Kon PC
2010 Hong KonPC
2010 Hong KonPC
2010 Hong KenPC
2010 Hong KenPC
2010 Hong KonPC
2010 Hong KonPC
2010 Hong KonPC
2010 Hong KonPC
2010 Hong KonPC
2010 Hong Kon PC
2010 Hong KonPC

ScenNum

e e e e i i i i i e i e e

Area Veh Mdlyr

Tech
1965 GAS
1965 DSL
1965 LPG
1865 TOT
1966 GAS
1966 DSL
1966 LPG
1966 TOT
1967 GAS
1967 DSL
1967 LPG
1967 TOT
1968 GAS
1968 DSL

Emfac-HK V2.1 (BC) ¥2.1.1 120403 BC Pr: Emfac-HK 2.1.1 Base Case

Period Pop
Day
Day
Day
Day
Day
Day
Day
Day
Day
Day
Day
Day
Day
Day

[=RI=Rg=R{=]

[=R1=]

o w e oo B

VKT

[=RE=20=01=]

636.6758
0

0
636.6758
82.3983
0

o}
82.3883
61.97078
0

IS
=

F
@
oo oo @ino oo ooo

IS

[}

o 0000000 ooooo

4.18E-04
5.37E-05
0
1]
5.37E-05
4.01E-05
o

o}
o}
[}
0
2.26E-03
0
0
2.26E-03
2.88E-04
0
o}
2.88E-04
2.14E-04
0

0
0
0
0
3.43E-04
o
o
3.43E-04
4.42E-05
0
0
4.42E-05
3.32E-05
0

2.21E-04
2.85E-05
o
o
2.85E-05
2.14E-05
]

1.28E-04
9.63E-05
[}

1]
1]
o
o
4.32E-04
o
o
4.32E-04
5.57E-05
0
1]
5.57E-05
4.18E-05
o

VOC_RUNE!VOC_IDLEX VOC_STREXVOC_TOTE) VOC_DIURNVOC_HTSK VOC_RUNL!VOC_RESTLVOC_TOTAIt

o}
o}
[}
0
4.25E-03
0
0
4.25E-03
5.45E-04
0
o}
5.45E-04
4.06E-04



EMFAC Mode Options

-
Ef. Emfac-HK V2.1 (1 and M) -- Editing data ESRE T

Eile Bun Help

The Government of the Hong Kong
Special Administrative Region

CL Environmental Protection Department

I Input 1 I Input 2 Mode and Outpot |Teu:h.-"||‘-r1| EYrEasisI : I . I : I

Burden - Area planning inventary | I Emfac - Area fleet average emizsions Calimfac - Detaled wehicle data

Scenarno Type: EMFAL -- Area-specific fleet average emizsions [0/hr] for zelected temperatures, relative humidites

speeds
| N ure EMFAC Outp Emfac Rate Filez — Output Particulate &z —
i € Tatal PM
Temperatures | Binary Impacts (BIM) |

= P10 P2,

ASCI Impacts [ERF) |

Relative Huridities
| — Dutput Hedrocarbons As...

¢ TOG  THEC
[CRYV/sl " CH4

W Edit Frogram = .
ncel |= < Back |= Constants Finizh

Summarny Rates [RTS]

Speed... |




EMFAC Mode Options —
Select/Edit Temperatures (2C)

F N
Select/Edit temperature for Emfac calculations
Enter data for temperature. Click button to enable new value.
Enter values of speed and temperature

{+ Delete temperature 1 q {3 -
" Delete temperature 2 £ £ -
" Delete temperature 3 11 £ -
" Delete temperature 4 15 £ -
{7 Delete temperature 5 a0 & -
{7 Delete temperature & a5 & -
{7 Delete temperature 7 i & -
{7 Delete temperature 8 a5 & -
" Delete temperature 3 Ty & -
" Enter temperature 10 '-"“ —
{ — (" —
{ — (" —
v Sart the aray [done after exit] oK | Cancel

L.




EMFAC Mode Options —
Select/Edit Relative Humidity (%

Select/Edit rel hum for Emfac calculations
Enter data for rel hum. Click button to enable new value.
Enter values of speed and temperature

* Delete rel hum 1 0 . —
" Delete rel hum 2 1 . -
" Delete rel hum 3 210 F -
7 Delete rel hum 4 a . -
" Delete rel hum 5 a0 @ -
7 Delete rel hum & Bl . -
" Delete rel hum 7 [y @ -
" Delete rel hum 8 70 . —
" Delete rel hum 9 o @ -
" Delete rel hum 10 an - -
7 Delete rel hum 11 100 . -
" Enter rel hum 12 @ -
Iv Sort the anap [done after exit] | 0K, | Carcel




EMFAC Mode Options —
Select/Edit Speed Profiles (kph)

Select/Edit speed for Emfac calculations

Enter data for speed. Chck button o enable new value.

Enter values of speed and temperature
fe Delete speed 1 i " Delete speed 13 120
" Delete speed 2 1 " Delate speed 14 170
" Delete speed 3 an " Enter speed 15
" Delete speed 4 an @ —
7 Delete speed & an . -
" Delete speed B B0 . -
" Delete speed 7 &N @ -
" Delete speed B n @ -
" Delete speed 9 an . -
" Delete speed 10 an . -
" Delate speed 11 100 @ -
" Delete speed 12 110 - -
*|dling [0 krdhr] iz not digplayed in the autput file
¥ Sort the anay [done after exit] | oK | Cancel




EMFAC Impact Rate Detail Format
(*.RTL)

(o) H 9 - & HK_2015_EMFAC rtl.csv - Microsoft Excel |
=ity
~ | Home Insert Page Layout Formulas Data Review View Add-Ins

[ % cut

=l
@ - =

ibri = il || = 9| | = % i Hee Tam T (@l || Z Autosum - %y
B Calibri 12 [A A il -?/_| ||_-_j Wrap Text General F ‘Nmmal Bad - oud ) - & E‘*- L:j e Lﬁ
Pavste JFormat Painter /B £ U " .'“&' A" | EMHN&&"“” |_5 RIS ||‘_','E 4 :;T"‘:ﬂ?ﬂ’;alv a:?r;??:. Medtal = d = Im.:“ Deietz lemt 2 Clear = :aﬂr:!&v SFLTeljctai
Clipboard ] Font il Alignment [ Number ) Styles Cells Editing
Al @ & ‘ Title :Hong Kong SAR Annual CYr 2015 Default Title

FiL A | 8 el Dl B e F ARSI (S S ESS A B A SRS SN . FRSSR o[RS S R PR RS S S R e M W e K
1 [Title Jong Kong SAR Annual CYr 2015 Default Title

2 |Version : Emfac-HK V2.1 (I and M) V2.1.1 120403 I&M Pr: Emfac-HK HK2.1.1 |1&M Case

3 |Run Date : 2012/04/10 10:43:09

4 |Scen Year: 2015 — All model years in the range 1971 to 2015 selected

5 |Season :Annual

6 Area  :Hong Kong

7

8 |Year: 2015 -- Model Years 1971 to 2015 Inclusive -- Annual

9 Emfac-HK V2.1 (I and M) Emission Factors: V2.1.1 120403 1&M Pr: Emfac-HK HK2.1.1 I&M Case

10

11 |SAR Average Hong Kong SAR Average

12

13 Table 1: Running Exhaust Emissions (grams/km; grams/idle-hour)

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 LGV3 LGV3 LGV3 LGV3 LGV4 LGV4 LGV4 LGV4 LGV4 LGVE LGVE LGVe

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

19

20 10 5.7953 0.1153 0.288 0 0.1195 o] 0 1.1457 0.282 0.2822 16.6227 4.1253 0.1616 0 0.9027 9.3446 0.677 01122 0 0.1267 o 0 1.9453
21 20 3.8593 0.0706 0.2154 0 0.0736 ] 0 0.8566 0.1563 0.1565 12.4642 1.8887 0.1208 0 0.5586 7.0002 0.3179 0.0839 0 0.0902 o 0 0.8979
22 30 2.7542 0.0466 0.1666 0 0.0488 o] 0 0.6626 0.0932 0.0934 9.0795 1.4335 0.0935 0 04174 5.0922 0.2301 0.0649 0 0.0694 1] 0 0.3446
23 40 2.1077 0.033 0.1333 0 0.0347 0 0 05302 0.0019 0.0621 6.4685% 1.3147 0.0748 0 0.3333 3.6206 0.2043 0.0519 0  0.056 0 0 0.2579
24 50 1.7311 0.0252 0.1104 0 0.02e6 ] 1] 0.439 0.0453 0.0455 4.6321 1.186 0.0619 1] 0.27 2.5853 (.1886 0.043 0 0.0467 1] 0 01979



Editing Fundamental Data

EP) Emfac-HK V2.1 (1 and M) - Editing data ESRIER

Eile Run Help

HONG

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

] Inpt 1 ] Input2] haode and Elutpl.kTEChﬂMﬁYrBasis] . ] . ] . l
~—

@ting Program Congtants - Technology Fractions and Interim |/ for scenario year EED

Exh Tech Fractions Edit the exhaust control technology fractions

Evap Tech Fractions Edit the exap control technology fractions

Cancel ¢ Back Mext = Finizh




Editing Exhaust Technology Fractions

-

Exhaust Technelogy Fractions

Edit Exhaust Technalogy Fractions by |EI1: Private Cars [PC] j
Wehicle Class
Model ear j
ExHALST Technology Groups Tatal 100.0000% Ok
# of Tech Groups ITj

[Froup 4 todel years, vehicle clazses, standards
8| [ 356866 ULP PC and LGv<=2 5 petrol

10— | 61.3433 PCEwn | petral

1?1ﬂ | 04328 pre-Euro PC dsl with raps

0134 pre-Eura PC dsl with DOC

23433 Euro | PC diesel

—_

—_

7| 2 S e

Return Coefy values to other years 3

Apply to Others




Editing Exhaust Technology Fractions

Before Edit

(cont.)

“During” Edit

,
Exhaust Technclegy Fractions

.
Exhaust Technology Fractions

E dit Exhaust Technology Fractions by [0E: Light Goods Yehicles [3.5-5.5t) [LGVE]
Wehicle Class

|
_/mq 00 =

ExHAIIST Technology Groups Total: 100.0000% OF
# of Tech Groups 1 ﬂ

Group 4 Model years, vehicle clazzes, standards

132ﬂ [ 1000 Euro v LGY 2555
T
.
=
=
=
=
=
=

n

Return

| | Done |

Edit Exhaust Technology Fractions by |DB: Light Goods Wehicles [3.5-5.5t) [LGVE]

Wehicle Class
M 0 —

AUST Technology Groups Taotal: B0.0000% MOT EQUAL TO &

<’ # of Tech Groups | 2 ﬂ

Group 4 Model vears, vehicle classes, standards

12 [0 EwolvLGY 3555t
13- [P0 Ewovieyasss
=
=
=
=
=
=
s
=

i

Copy values to ather years and Apply Cancel changes

Apply to Others | Apply | LCancel | |

Introducing another Exhaust TG. Note warning is displayed that total
percentage is not 100%, yet. New percentage entered will be 40%.



Editing Evap Technology Fractions

”
Evap Technology Fractions

Edit Evap Technology Fractions by
Wehicle Class

Model Year | 2013
EvaP Technology Groups Taotal: 100.0000% OF

# of Tech Groups I 1 ::ll

[Aroup 4 todel years, vehicle clazzes, standards
100.0  PC Eura I+, 1-day Diurnal

—
=

] T T A T

—_

—_

—_

—_

—

—_

—_

—_

Return

Copy walues to other years and

Cancel | Dane I Apply to Dthersl




Changing Activity Data

e edit fundamental activity data such as
population, accrual rates, trips and vehicle
kilometers traveled.

e dialogs are sequenced noting the inter-
dependencies among the data



Population and Accrual Edits

i B

EF) Emfac-HK V2.1 (T and M) -- Editing data = | B |

File Run Help
HOMNG

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

| tnput1 | nput 2| Mode and Output | TechAM | Cvr Basis (2013]  Popdccrual | yKT/Trips | Profiles/Speed

Editing Program Constants - Population and Odometer Accrual for scenarno pear 2013

Population Edit the wehicle population

Accrual Edit the odaometer accrual

¢ n?u:u # Accrual is independent of ca@

Cancel | < Back | Mext > | Finigh ‘




Info on Accrual Rates

Emfac-HK %]

vehide dass, fuel and age. The accrual rates DO MOT
vary by calendar year. Hence, if the accrual rates
are edited, in a scenario containing multiple

calendar years, then the edits are applied to all
calendar years in that scenario.

i J Vehide accrual rates vary by geographic area and by

0K




Editing Total Population

Editing Populaticn data for scenario 1: Hong Kong SAR Annual 3 CYrs 2013 to 2030 Default Title

Total Population for area Copy with Headings Pazte Diata Only

Hong Kong S54R l

Editing Mode Editing Population [registered vehicles with adjustments)
Tatal Population | By Vehicle Class | By Vehicle and Fuel | By Vehicle/Fuel/4ge

Revised Total Population | E38E43.

Prewvious Total Population | B38643.

‘ Done




Editing Population by Vehicle Class and
Fuel Type

Editing Population data for scenario 1: Hong Kong SAR Annual 3 CYrs 2013 to 2030 Default Title
Total Population for area Copy with Headings Paste Diata Only
Hong kong SAR
E diting Mode Editing Population [reqistered wehicles with adjustrments)
Toatal Population ] By Wehicle Clags By Vehicle and Fuel ] By ehicle/Fuelidge ]
Fuel (1=Petrol/2=Diesel3=LPG)
1 | z | 3
01 - Private Cars [PC) 1 443125.8 ] 1448.3 0.0
02 - <Placeholder (1) 2 0.0 0.0 0.0
03-Tawi 3 a.0 3.5 18239.5
04 - Light Goods Wehicles<=2 5t 4 161.7 3786 0.0
05 - Lt Goods Yehicles 2.5-3.5t 5 1172.2 42313.4 0.0
(06 - Light Goods Wehicles> 3.5t & 0.0 Z5811.2 0.0
07 - Heawy Goods Yehicles<=15t 7 0.0 10766.39 0.0
08 - Heawy Goods Yehicles »15t 2 0.0 305230 0.0
09 - <Placeholder [P2)> w| 2 0.0 0.0 0.a
10- <Placeholder [P3)> é 10 0.0 0.0 0.0
11 - Public: Light Buzes & 11 0.0 1182.5 31855
12 - Private Light Bug <=3.5t % 1z 2163 & 2994 0.0
13 - Private Light Bus 3.5t [ - 11.4 1087.7 961.3
14 - Mon-franchised Bus<=E.4t 14 0.0 3215.0 0.0
15 - Monfranchized Bus 6.4-15¢ 15 0.0 2305.0 0.0
16 - Mon-franchized Bus » 15t 16 o.o 2344.0 0.0
17 - Franchised Buz [SD) 17 0.0 381.0 0.0
18 - Franchized Bus [DD] 18 0.0 5345.0 0.0
13 - Motorcycles [MC) 13 416523 0.0 0.0
20 - <Placeholder [P4]> 20 a.o 0.0 0.0
21 - <Placeholder [P5)> 21 0.0 0.0 0.0
‘ Done




Editing Trip and VKT Profiles

-

gf) Emfac-HK V2.1 T and M) -- Editing data = | B

File Run Help
HONG

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

l |nput 1 ] Input2] Mode and I:Iutput] Teu:h.-’IM] C'r Baziz [201 3]] Pop/ticoreal  YET/Trips l Frofiles/Speed

Editing Program Constants - Trips [Startz] and Yehicle Kilometers Traveled [VET] for scenario pear 2013

Trips Edit vehicle trips per day

WET Edit the YET

Cancel ¢ Back Mext » Finizh




Editing Total VKT

-
Editing VKT data for scenario 1: Hong Kong SAR Annual 3 CYrs 2013 to 2030 Default Title

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

Hong Kong SAR I

Editing Maode Editing %ET [wehicle km traveled per weekday]
Total VKT | By Vehicle Class | Byehicle and Fuel | By Vehicle/FuelHour |

Revizged Total VKT

Prewious Total WKT 33671EEE.

Apply Cancel | Done |




Editing Profiles/Speed

-

g Emfac-HK V2.1 [ and M) -- Editing data = | B S

Eile Bun Help

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

HONG

| Input 1] Input 2 | Mode and Output | Tech/IM | Cr'r Basis (2013] | Popéticcrual | WKT/Trips  Profiles/Speed

2013 and month/seazon Annual

RvF

Temperature Prafile

RH Profile

Speed Fractions

Editing Program Constants - BVP, Temperature, Humidity, Speed Fractions, and ldle Time for scenario pear

Cancel | < Back Finizh

Edit the petrol Reid Wapor Pressure [RWF) for the calendar year and season
Edit the hovrly terperature profile for the season *

Edit the hourly relative humidity [RH] profile for the seazon ®

Edit the zpeed fractions for the calendar year

Edit idle times for vehicles

* Temperature and RH are independent of calendar year




Editing Speed Profiles

Speed Fractions by Scenario Year and Vehicle Class

Area; Hong Kong SAR Scenanio Year 2013 |Copy with Heading]  Paste Data Only
Hohg Kong S4R ]
VKT Weighted Average  Basis: 16KPH[8KPH 1BKPH|  Vehicle Dlsss: [01: Private Cars (PT) =
Hour (1 to 24) o
1 |z ] s ] e ] s ] e I 2 ] s
il 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 |E
z 0.000a0 0.000a0 0.0000 0.000a0 0.0000 0.0000 0.0a00a0 0.0000
3 0.a0a0 0.00a0 a_0000 0_.a0ao 0_0000 a_a0o0 0.a0ao 0_0000
4 0.0541 0.0541 0.0541 0.0541 0.0541 0.0541 0.0541 0.0&%83
5 0.0580 0.0580 0.0%80 0.0580 0.0%980 a.0%80 0.0580 0.1053
§ 8 0.000a0 0.000a0 0.0000 0.000a0 0.0000 0.0000 0.0a00a0 0.0000
AR 0.1%%% 0.18%3 0.1%33 0.1%%3 0.1%33 0.1%%3 0.1338 0.2072
‘-:: =] 0.0803 0.0803 0.0803 0.0803 0.0803 0.0803 0.0803 0.0748
5 3 0.2731 0.2731 0.2731 0.2731 0.2731 0.2731 0.2731 0.2870
g.: 10 0.1817 0.1817 0.1817 0.1817 0.1817 0.1817 0.1817 0.1&92
= 11 0.0000 0.0000 0.0000 0.000a0 0.0000 0.0000 0.000a0 0.0000
A z 0.000a0 0.000a0 0.0000 0.000a0 0.0000 0.0000 0.0a00a0 0.0000
'g. 13 0.120% 0.1208 0.1208 0.120% 0.1208 0.120% 0.1208 0.10Z2%
woq4 0.0132 0.0132 0.0132 0.0132 0.0132 0.0132 0.0132 0.0150
15 0.000a0 0.000a0 0.0000 0.000a0 0.0000 0.0000 0.0a00a0 0.0000
1& 0.0000 0.0000 0.0000 0.0000 @ 0.0000 0.0000 0.0000 @ 0.0000
17 0.0000 0.0000 0.0000 0.000a0 0.0000 0.0000 0.000a0 0.0000
18 0.000a0 0.000a0 0.0000 0.000a0 0.0000 0.0000 0.0a00a0 0.0000 -
4 T b
Total 100,00 % 0K, Done Apply to Others




Info Message for ‘Profiles’ Option for
Temperatures and Relative Humidity

Emfac-HK g]

o Temperature and Relative Humidity wary by geographic
\]:) area, season and bour, They DO MOT wary by calendar
wear, Hence, if kemperature or relative humidity are
edited, in a scenatio containing mulkiple calendar
vears, then the edits are applied to all calendar
wears in that scenario.




Editing Temperature Profile

Diurnal Temperature Profile

Area; Hong Kong SAR
Month: Annual
WET weighted Average of 1 Sub-areas

Hong K.ong 548

Copy with Headingsl Paszte Data Only |

Temperatures [C]
Hawr

0000 0100 0200 0300 0400 0500 0ROOD 0700 0800 0900 1000 1100
|21.a |21.? |21.5 |21.4 |21.3 |21.2 |21.1 |21.2 |21.9 |22.s |23.5 |24.2

1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
|24.E |24.9 |25.n |24.9 |24.E |24.n |23.3 |22.a |22.5 |22.3 |22.1 |22.n

[ Modify Values for Fange of Hours

| | Done




Final Run or Progress Screen

EBEI]lldll i i

File Run Help

Environmental Protection Department e
EL The Government of the Hong Kong KONG
Special Administrative Region
1.1 1M




-

EMFAC-HK Version 2.1
Example Input File

Mj HK_2015_2020_2030_Burden.inp - Notepad

File Edit Format Wiew Help

EmfacHK21-Header
version 2 1 0 0
scenario-Count 1
End-Header
Begin-Scenario 1
Title Hong Kong SAR annual 3 Cyrs 2015 to 2030 pefault Title
Program-Mode Burden
Area-Method one-County
Area-Type SAR
Area-Number 38 [Hong Kong SAR]
HC-Mode woC
PM-Mode PM10
Cyr 2015 2020 2030
Myr All
vehicles PC TAXI LGVI LGV4 LGVE HGVF HGVE PLE PV4 PV5 NFBEG NFE7 NFES FESD FEDD MC
Season Annual
Burden-Reports Csv_Standard BCD
Burden-Daily
Burden-speeds 5
End-Scenario

Lnl, Coll




