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NOTE

To :
From : Frederick Gram
Date : Kjeller, 15 January 1998

KILDER Air Pollution Modelling System - Version 2.0, NILU TR 12/96

Revision 1/98: January 1998

Enclosed you will find a set with corrections to the manual for the KILDER Air Pollution
Modelling System, Version 2.0, NILU TR 12/96. The corrections can be new programs, errors in
the program description, new examples or other changes in the text. Please change the pages with
corresponding pages in your copy of the manual. The most important changes are listed in the

Revision List below.

The license code for your programs is:

E] You will find an up-dated diskette with .EXE-versions of all the programs.

D You will find a diskette with new .EXE-versions of the programs that are changed.

D You will find the .EXE-versions of all the programs in the directory

KILDER Model System, Version 2.0, Revisions list.

| Revision Date Major changes

Revision 1/96  October 1996 Manual released

Revision 1/97  February 1997

New

New

Changes in some license codes.

Correction in CONS-EMI

CODE-FIE, adjusts fields according to area code fields
Great changes in INP-FIE

Errors in program description for METFREC

New example for POI-EMIS

POI-KILD, format for stack data is not read
RATI-FIE, calculates the ratio between two fields
TRA-WORK, reading from a ROADAIR-file

Vennligst adresser post til NILU, ikke til enkeltpersoner/Please reply to the institute.

NILU

P.O. Box 100

Instituttveien 18

N-2007 KJELLER, Norway
Telephone : +47 63 89 80 00
Telefax  : +47 63 89 0 50
Telex : 74854 nilu n

NILU-Tromsg Bank: 5102.05.19030
P.O. Box 1245 Foretaksnr./Enterprise No. 941705561
Fiolvegen 15

N-9001 TROMS@, Norway
Telephone : +47 77 60 69 70
Telefax  :+4777 6069 71



LRevision Date Major changes

Revision 2/97  October 1997  Stability, page 4/5, corrections to Table |

New Errors, some error codes from the computer

New DIST-POP, another program to distribute population
INP-FIE, major changes
POI-EMIS, changes to be more flexible
POI-KILD, corrections to the manual

New POPULATION, survey for population distribution
TRA-WORK and TRA-EMIS, extended to 6 vehicle classes

Revision 1/98  January 1998 CONS-EMI, corrections to the manual

New FUEL-FIE, makes fields with fuel consumption
METFREC, corrections to the manual
POI-EMIS, corrections to the manual
POP-FIE, gives population distribution in districts
PRIN-FIE, more examples

New ZOOM-FIE, changes the grid size for fields. Necessary when
we operate with fields with different grid size

CONV-FIE will be removed from the KILDER package in
the next revision

You have now got the fourth revision of KILDER Air Pollution Modelling System,
Version 2.0. If you want to be on a mailing list for later revisions, please return the note

below to:
Frederick Gram, NILU, P.O.Box 100, N-2007 Kjeller, Norway, telefax +47 63 89 80 50,
E-mail: frederick.gram@nilu.no

D Yes, I want to recieve later revisions to the manual for KILDER, Version 2.0.

D Yes, I want to recieve up-dated diskettes with .EXE-versions of later revisions of the
programs in the KILDER System, Version 2.0.

D We are using the KILDER System for
D We are not using the KILDER System at the moment.

Name:

Institution:

Adress:

City: Country:

Telephone: Telefax: E-mail:
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Summary

The KILDER Air Pollution Modelling System is a system of small PC-programs
Jor calculation of long-term emission, dispersion, concentration and exposure
Jrom different source categories. It has been developed from active use at NILU
Jor more than 20 years to an integrated set of about 30 different programs.

The KILDER system may be divided into three parts:

o The dispersion models POI-KILD and ARE-KILD,

e Meteorological programs WINDFREC, STABFREC and METFREC,

e Supporting programs for calculating emissions and exposure and for
operating with binary data fields.

This report is made as a loose leaf system with a detailed introduction to the
KILDER data files, and a separate description for each program with examples.
The data in some examples are collected from actual studies, other are only test
examples and should not be used in other connections. In addition some chapters
with more theoretical background, or practical information are included.

The programs POI-KILD and ARE-KILD are multiple source Gaussian type
dispersion models calculating sector-averaged long-term averaged ground level
concentrations in a regular grid of receptor points. They are using average
emission data and a frequency matrix of wind direction, wind speed and stability
classes.

POI-KILD is using emissions from several point sources, taking into account data
on dispersion, topography, buildings and penetration through an upper stable
layer.

ARE-KILD is using a field with area source emissions. Each area source is
divided into 100 point sources, and the impact from the area source within its own
square is calculated separately.

The meteorological programs WINDFREC, STABFREC and METFREC are
analysing wind, stability and a joint frequency distribution of wind direction, wind
speed and stability.

The supporting programs may be divided into several groups:

e programs for input/output etc. of fields, presentation and for field handling;
e programs for preparing area code fields and distribution of data;

e programs for calculating emissions from traffic, industry and combustion;
e programs for plotting;

e programs for exposure calculations.

KILDER Model System - Version 2.0 NILU TR 12/96
Revision 1/98:January 1998
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As the PC operating system DOS only accepts 8-character file names, the program names
has to be abbreviated in order to remind about what they are doing. The programs are
normally creating a file with binary fields, called xxx.FLD, and a corresponding file with
print-out, called xxx.PRN.

The programs are, the program packages will not always include all of them:

READ-FIE
INP-FIE
PRIN-FIE
LIST-FIE
READ-PRN
LOOK-FIE
CONT-FIE
PRES-FIE
ZOOM-FIE

SUM-FIE
PROD-FIE
GRP-FIE
CODE-FIE

POP-DIST
POP-FIE

DIST-POP
FUEL-FIE
CONS-FIE

CONS-EMI
POI-EMIS

TRA-WORK
TRA-EMIS

ISO-PLO
ROAD-PLO

EXPO-FIE

reads a field with values,

reads input values to specified squares of a field,

makes a print-out map of a field,

makes a list of values for several fields,

reads a .PRN-file,

looks at a binary file and displays values around a specified point,
gives the content of a .FLD file (sum, min., max. for each field),
presents a field map to the screen,

changes the grid size up or down,

makes the sum of several fields,

makes a product of two fields,

generates group-codes from for instance population distribution,
adjusts fields according to area code fields,

calculates population distribution within regions,
distributes data to fields, f.ex. population,
distributes population to fields,

calculates fields with consumption of fuels as oil, coal or wood from a
point source file,

calculates fields with consumption of fuels as oil, coal or wood,
calculates emission fields from consumption fields and emission factors,
calculates point source emissions from consumption data and emission
factors,

calculates fields with traffic work from road net data,
calculates emission fields from fields with traffic work and emission
factors,

makes plot with iso-lines,
makes a plot of a road network,

calculates exposure from concentration fields, population fields and
road data.

CONV-FIE converts old .FLD files to a new structure. Will be removed in the next
revision.

NILU TR 12/96

KILDER Model System - Version 2.0
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Program CONS-EMI

From the consumption fields that was created by CONS-FIE, emission fields are
created by CONS-EMI. The program is run interactive.

There are some questions by the program which may seem senseless, but they
have their use and their history. Consumption fields will very often tell about the
annual consumption of fuels. It is useful to calculate annual emissions, by the use
of emission factors. But as an input for model calculations hourly emissions are
needed, in kg/h. In Norway most of the fuel is used during winter, and the major
pollution problems are due to winter situations with bad dispersion conditions.
Therefore we need winter emissions. In hourly model calculations the emissions
from heating is adjusted by the hourly temperature and degree-days.

Other places there may also be great seasonal variations in the consumption, and it
is necessary to take this into account when preparing hourly emissions.

Input data to CONS-EMI

KX, KY,NCOMP Grid dimensions, number of points eastward and northward
and number of compounds (max 6)

INFILE File with consumption figures (with apostrophes and .FLD)
INFAK File with emission factors (with apostrophes and .DAT)
OUTFI Name of the output files (with apostrophes).

The data fields will be written binary to the file OUTFLFLD,
the output is written to the file OUTFL.PRN

NFU, (IFU(I), I=1, NFU)
NFU  Number of fuel types/consumption fields (max. 8)
IFU Fuel type code from emission factor file

Iuv IUV=0 Yearly emissions
[UV=1 Average hourly emissions shall be calculated

(PALL(J), J=1,NFU)
% of the total consumption allocated. This should be 100 %
from CONS-FIE, but we have the opportunity to adjust this
by multiplying the data with 100./PALL(J).

If IUV =1, then:
(PPER()), J=1,NFU) % of the total consumption used during the period
NDAY Number of days in the period (365, 182 or other)

PERIOD New period (with apostrophes)
The period for the emission data may be different from the
consumption data

KILDER Model System - Version 2.0 NILU TR 12/96
Revision 1/98: January 1998
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PLACE and SOURCE will be taken from INFILE, PERIOD from INFILE if IUV
=0, and DATE is the current date.

Emission factors are read from the file INFAK.DAT (with apostrophes and
.DAT). See the separate description of the emission factor file. Be careful to
control that the compounds and the fuel types/codes at the emission factor file is
according to the other data.

Examples:

1. Calculation of quarterly emissions in Pécs from fields with gas consumption at
GAZFELH.FLD.

el License code

42,284 Grid size, 4 components

'‘GAZFELH.FLD' Consumption file

'EMISFACT.DAT' Emission factor file

'‘GAZEMIST Output-file, fields at GAZEMIS1.FLD, output at
GAZEMIS1.PRN.

1,41 Fuel type 41, Earth gas

1 Hourly emissions

100 All is allocated

100 All is used

90 Number of days January-February-March

'JAN-MAR' Period name

Output, with comments in italics:

PRINT-QUT OF THE CONSUMPTION FIELD:

Fuel type % allocated % used
41 100.0 100.0

Norwegian institute for air research (NILU)
*KILDER" program package license for
South Trans-Danubian Environmental Inspectorate,
Pecs, Hungary
VERSION 2.2, 15-1-1998
== = GO0 & ===

MAP OF : GAS 1Q UNIT: M3 SOURCE: GAZFELH
PERIOD : 1Q,1995 PLACE: PECS GRID SIZE: 500 METER
CREATED: 1997/12/08 14.59

MAXIMUM VALUE IS 1.2194E+06, IN (22,16)
SUM= 2.81537E+07 SCALE FACTOR: 1000.

NILU TR 12/96 KILDER Model System - Version 2.0
Revision 1/98: January 1998
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EMISSIONS:

Season emis Unit: kg/hour

502 NOx co Part
Earth gas 1.69 23.46 18.25 .00
SUM 1.69 23.46 18.25 .00

Emission fields are written to GAZEMIS1.FLD
EMISSION FIELDS, ONLY THE TOP 1S SHOWN FOR THE FIRST:

Norwegian institute for air research (NILU}
"KILDER" program package license for
South Trans-Danubian Environmental Inspectorate,
Pecs, Hungary
VERSION 2.2, 15-1-1998

----000--- -
MAP OF : s02 UNIT: KG/HOUR SOURCE: GAZFELH
PERIOD : 1Q,1995 PLACE: PECS GRID SIZE: 500 METER

CREATED: 1997/12/08 14.59

MAXIMUM VALUE IS 7.3387E-02, IN (22,16)
SUM= 1.69443E+00 SCALE FACTOR: 1.0E-05

----000----
MAP OF : NOx UNIT: KG/HOUR SOURCE: GAZFELH
PERIOD : 1Q,1995 PLACE: PECS GRID SIZE: 500 METER

CREATED: 1997/12/08 14.59

MAXIMUM VALUE IS 1.0161E+00, IN (22,16)
SUM= 2.34614E+01 SCALE FACTOR: 1.0E-03

---=-000-~ -~
MAP OF : co UNIT: KG/HOUR SOURCE: GAZFELH
PERIOD : 1Q,1995 PLACE: PECS GRID SIZE: 500 METER

CREATED: 1997/12/08 14.59

MAXIMUM VALUE IS 7.9032E-01, IN (22,16}
SUM= 1.82477E+01 SCALE FACTOR: 1.0E-04

----000--- -
MAP OF : Part UNIT: KG/HOUR SOURCE: GAZFELH
PERIOD : 1995 PLACE: PECS GRID SIZE: 500 METER

CREATED: 1997/12/08 14.59
EMPTY FIELD

The emission factor for particles from gas use is 0.0.

2. Calculation of emissions from fuel consumption in Oslo in 1985, both annual
emissions and hourly winter mean emissions.

B License code

14,164 Grid size, 4 components

‘TESTCONS.FLD' Consumption file

'FUEL-FAK.DAT' Emission factor file

'EM-D-WIN' Emission file, emissions from "domestic”, winter
KILDER Model System - Version 2.0 NILU TR 12/96
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8, 11 12 13 3 fuel types from the emission factor file FUEL-
FAK.DAT, code 11, 12 and 13.

1 IUV =1, hourly emissions to be calculated

70a; 99,1001 70 % of the wood consumption is allocated, 95 % of
dist. oil, and 100 % of heavy oil

8§20, 75,0, 350 82 % of the wood is used during the winter season,
75% of the dist. oil, and 55 % of the heavy oil

182 Winter season (october-march)

‘WINTER 85’ Data for "Winter 85" will actually be used for

calculations for the winter 1984/85

The emission factor file FUEL-FAK.DAT will be:

Emission factors for Oslo 1985.
Based upon A. Rosland: "Emission Coefficients", SFT 1985 and other sources
START

4 Fuel type UNIT DENS S02 NOx co PART
11 Wood ton W00 0.20 0.7 100.0 10.0
12 Dist. oil m3 0.83 3.65 245 6,:S ()}
13 Heavy o0il m3 0.95 18.4 4.2 0.4 §—c)
14 pom. coal m3 1.00 19.0 1.5 45.0 10.0

The emission factors will vary from place to place, depending on access to "clean”
fuels the burner type and many other factors. The SO,-factor will be 20 * %S * p,
where %S is the sulphur content and p is the density of the fuel.

To calculate annual emission fields to file EMIS-DOM, IUYV is set to 0, but PPER,
NDAY and PERIOD is not read.

MILU TR 12/96 KILDER Model System - Version 2.0
Revision 1/98: January 1998
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Program FUEL-FIE

In the program POI-EMIS the emissions from a file with point sources are
calculated. All informations about a large number of small and large consumers
(name, position, stack parameters, fuel type and consumption) are collected in a
stack-file, INSTA, see the description for POI-KILD. In some cases we want to
get more information of the distribution of this fuel use. The program FUEL-FIE
is prepared for this, it reads the stack-file and makes fields with the consumption
of different fuel groups.

The program can be run interactive, or as a batch job. When run interactive from
terminal the program checks whether there exists a file called OUTFL.RUN. If
not, the file OUTFL.RUN is created, and the answers to the program (input) is
written to this file. In a later run this can be used as input in a batch job.

Input data to FUEL-FIE

KX, KY, NFG Grid dimensions, number of points eastward and north-
ward and number of fuel groups (max. 8)
RUNFILE Name of the RUN-file (with apostrophes), or 'TERM'

(terminal). If a name of a .RUN-file is given, the rest of
the input is read from this.

OUTFI Name of the output files (with apostrophes)

The consumption fields is written binary to the file
OUTFLFLD, the output is written to the file

OUTFLPRN

INSTA Input file with stack and consumption data (with apo-
strophes and .DAT)

PERIOD, PLACE Both with apostrophes

ICON We may have different sets with consumption data at

the file (max. 5), we want to use no. ICON

For each of the NFG fuel groups is read:

FUELGRP(I), UNIT(I), NFU(I), JFU(J), J=1,NFU(I))

where
FUELGRP(I) Name of the fuel group (with apostrophes)
UNIT(I) Unit of consumption (tons, m’ etc.) (with apostrophes)
NFU(I) The fuel group includes NFU fuel types

JFU(LJ), J=1,NFU(I) Fuel type codes

In many cases the fuel consumption in an area will be dominated by a few large
sources as power plants or similar. To avoid that these shall dominate the print-
out upper limits for the fuel consumption is read:

KILDER Model System - Version 2.0 NILU TR 12/96
Revision 1/98: January 1998, new
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FULIM(I), I=1, NFG Consumption of fuel group I above FULIM(I) is not
included. If FULIM(I) = 0, no such test.

Consumption data

The preliminary stack-file INSTA contains both data about the stack and the

consumption or other activity. Instead of the line with
STACK, (SKOR(I), I=1,8), ICOD, (EM(I), I=1 NCOMP),

the program reads:
STACK, (SKOR(), I=1, 2), SKORTE, ICOD, IFU, (CON(), I=1, ICON).

STACK Stack (factory) name A10 (without apostroph)

SKOR (1), (SKOR(2) UTMX (km), co-ordinates of the stack
UTMY (km)

SKORTE Text, corresponding to STACK (3) -- STACK (9),
within apostrophes.

ICOD Source group code 1-9

IFU Fuel type code, according to the emission factor file.

CON Consumption data sets, with units corresponding to the

emission factor file.

Example:

From Pécs we have a file with point source data and 5 sets with consumption data:
for every 3 months and for a year. We want to make fields for the consumption of
coal, oil, gas and wood, and use the fuel codes from 'EMISSZIO.DAT'. The
power plant dominates the consumption, so we want maps with and without this.
This gives the following input:

42,28,6 Grid size, 6 fuel groups

"TERM' Reads from terminal, output at FUEL-1Q.RUN
‘FUEL-1Q' Fuel consumption for 1. quarter, name of output-files
FELMERY9.DAT Point source file with source data and consumption data
'JAN-MAR','PECS'  Period, place

1 ICONS=1, consumption from column 1, January-

February-March

'‘COAL','tons',4,50,51,57,59 4 coal types, only consumption < 100.000 tons
'‘COAL','tons',4,50,51,57,59 4 coal types, all consumption
'OIL','tons',4,21,23,24,29 4 oil types, only consumption < 5.000 tons
'OIL','tons',4,21,23,24,29 4 oil types, all consumption

'‘GAS','m3',3,41,42,43 3 gas types, all consumption
"WOOD','tons',2,11,12 2 wood types, all consumption
100000,0,5000,0,0,0 Limits for field 1 and 3

NILU TR 12/96 KILDER Model System - Version 2.0
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The stack file also contains the consumption of some hemp (fuel type 91), and we
will get an error message for this. The fuel consumption is written binary to the
file FUEL-1Q.FLD, the output is written to the file FUEL-1Q.PRN.

The output batch-file FUEL-1Q.RUN will be

'FUEL-1Q'
'FELMERS .DAT '
'JAN-MAR ', 'PECS :

1
'COAL ', 'tons 2 4, 5@ Sl S 59
'COAL ¥ TECORS ! 44 50 Sl 57 59
'OIL ', 'tons 2 4 28 23 =24 29
'OIL ', 'tons i 4 21 23 24 29
'GAS P () ! 3 41, 42 43
'WOOD ', ‘tons L 20 sy 2
100000.00 0)(0) 5000.00 .00 .00 .00

and this file can be used for preparing .RUN-files for the other quarters of the
year.

Output from the program:

The maps with consumption figures are not shown, only the heading for the map.

COAL 4 50 Shll 57 59

OIL 4 21 23 24 29

GAS 3 41 42 43

WOOD 2 25) 12
Stack Pécsi HBer has consumption of 7211. of fuel type 24 in grid (27,13)
Stack Pécsi HBer has consumption of 8492. of fuel type 24 in grid (27,13)

Stack Pécsi HBer has consumption of 120658. of fuel type 51 in grid (27,13)
Stack Pécsi HBer has consumption of 160831. of fuel type 51 in grid (27,13)

Unknown fuel type 91

Hirdi Fond 595.490000 86.340000 7 .096 .06
Unknown fuel type 91

Hirdi Foné 595.490000 86.340000 7 .096 .06
Unknown fuel type 91

Hirdi Foné 595.490000 86.340000 5 .096 .06
Unknown fuel type L)t

Hirdi Foné 595.490000 86.340000 22 .36 429

Norwegian institute for air research (NILU)
"KILDER" program package license for
Norsk institutt for luftforskning,
Kjeller, Norge
VERSION 2.1, 5-11-1997

~-=--000--- -
MAP OF : COAL UNIT: tons SOURCE: FELMERY.DAT
PERIOD : JAN-MAR 95 PLACE: PECS GRID SIZE: 500 METER

CREATED: 1997/12/23 10.28

MAXIMUM VALUE IS 3.5190E+03, IN (27,13)
SUM= 5.55532E+03 SCALE FACTOR: 1.

Map for the consumption of coal from the small point sources

KILDER Modet System - Version 2.0 NILU TR 12/96
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MAP OF : COAL UNIT: tons SOURCE: FELMERS9.DAT
PERIOD : JAN-MAR 95 PLACE: PECS GRID SIZE: 500 METER
CREATED: 1997/12/23 10.28

MAXIMUM VALUE IS 2.8501E+05, IN (27,13)
SUM= 2.87044E+05 SCALE FACTOR: 100.

Map for the consumption of coal from all point sources.

MAP OF : OIL UNIT: tons SOURCE: FELMERS.DAT
PERIOD : JAN-MAR 95 PLACE: PECS GRID SIZE: 500 METER
CREATED: 1997/12/23 10.28

MAXIMUM VALUE IS 4.2640E+02, IN (13,13)
SUM= 1.29951E+03 SCALE FACTOR: w1

Map for the consumption of oil from the small point sources.

MAP OF : OIL UNIT: tons SOURCE: FELMERY.DAT
PERIOD : JAN-MAR 95 PLACE: PECS GRID SIZE: 500 METER
CREATED: 1997/12/23 10.28

MAXIMUM VALUE IS 1.5861E+04, IN (27,13)

SUM= 1.70025E+04 SCALE FACTOR: 10.
Map for the consumption of oil from all point sources.

MAP OF : GAS UNIT: m3 SOURCE: FELMER9.DAT
PERIOD : JAN-MAR 95 PLACE: PECS GRID SIZE: 500 METER
CREATED: 1997/12/23 10.28

MAXIMUM VALUE IS 1.3395E+06, IN (19,16)
SUM= 7.05778E+06 SCALE FACTOR: 1000.

Map for the consumption of gas from all point sources.

MAP OF : WOOD UNIT: tons SOURCE: FELMERY.DAT
PERIOD : JAN-MAR 95 PLACE: PECS GRID SIZE: 500 METER
CREATED: 1997/12/23 10.28

MAXIMUM VALUE IS 4.2000E+01, IN (10, 8)
SUM= 5.50000E+01 SCALE FACTOR: 1

Map for the consumption of wood from all point sources.

Maps for the consumption of fuel are written to the files FUEL-1Q.PRN and
FLD. If the input was from TERM, the file FUEL-1Q.RUN is created, for later

use.
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