Slovak Hydrometeorological Institute Quality Improvements of the Air Emission Accounts and Extension of Provided Time-Series

Annex llla - Emission factors

EUROSTAT GRANT FOR 2016: QUALITY IMPROVEMENTS
OF AIR EMISSION ACCOUNTS AND EXTENSION
OF PROVIDED TIME-SERIES

PART A.1
MAJOR IMPROVEMENTS OF DATA QUALITY FOR HOUSEHOLDS

Emission factors for households’ combustion of solid fuels, natural gas and fuel oil

This annex provides the emission factors of four groups of air pollutants: main air pollutants
(NOx, CO, NMVOC, SOx, NHs), particulate matter (TSP, PMio, PM2s, BC), heavy metals
(Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn) and persistent organic pollutants (PCBs, PCDD/F,
PAHs, HCB), and three greenhouse gases (CO,, CHs, N2O). Two sources of information were
used to provide relevant emission factors.

Country specific emission factors for combustion of solid fuels (hard and brown coal,
briquettes, coal and wood), natural gas and fuel oil were obtained from results of VEC VSB1°
measurement at low and nominal heat rating. These data were provided in the cooperation
with the air quality modellers” team (Air Quality Department, SHMU) throughout their active
participation in the project LIFE Integrated Project: Implementation of Air Quality Plan for
Matopolska Region — Matopolska in a healthy atmosphere.® The values were set for over-fire
boilers, under-fire boilers, gasification boilers and automatic boilers.

Emission factors of air pollutants for two additional categories for fireplaces, stoves,
masonry/built-in tile stoves (tables 3-14 and 3-17) modern masonry/built-in tile stoves
and pellets stoves (table 3-25) were obtained from the EMEP/EEA Guidebook 2016 (tier 2).
The GHGs emission factors for relevant fuel types were taken from IPCC Guidelines, tier 1
methodology. For category Modern masonry/built-in tile stoves and pellets stoves, emission
factors only for combustion of wood, wooden pellets and briquettes were available.

The tables below provide emission factors used in this project to calculate emissions from
domestic heating.

10 hitps://powietrze.malopolska.pl/en/life-project/
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Table 30: Emission factors - Hard Coal

EF — Hard Coal Lower heat output Nominal heat output

Fireplaces, Fireplaces,

Over-fire Under-fire | Gasification Automatic stoves, Over-fire Under-fire | Gasification Automatic stoves,

Air pollutant unit . . : . masonry/bu " . : . masonry/bu
boilers boilers boilers boilers N boilers boilers boilers boilers el

ilt-in tile ilt-in tile

stoves stoves

100.00 100.00

5000.00 5000.00
600.00 600.00

900.00 900.00

NE NE

500.00 500.00

450.00* 450.00*

450.00* 450.00*

6.40 6.40

100.00 | 2849 100.00

100 | 024 1.00

500 | 087 5.00

150 [ 559 1.50

1000 [ 1631 10.00

2000 | 684 20.00

1000 [ 492 10.00

200 | 839 2.00

200.00 [ 5273 200.00

170.00 | 212 170.00

[PCOD/E [ ng I-TEQ/GI RN 5 7 S - B R ¥ 100 © 014 1.00
o nen . 50478 2953 3922 271 250.00 | 81619 250.00
caben o 47638 5152 6800 280 400.00 © 262.86 400.00
IO e 14385 1625 1295 070 150.00 © 109.67 150.00
PIEZIRC i 24641 1789 | 3550 382 12000 | 24692 120,00
Coolenonen 187092 11519 18567 1002 920.00 | 93563 920.00
[CEERN I 244765 129994 2279 2279 062 | 2447.65 0.62
Lo e 8822424 BOIL75 0118881 9247508 | 9460000 8743972 ~94600.00
.~ 3000 30000 30000 30000 30000 30000 - 30000
.~~~ 1% 18 15 15 150 150 . 150

Note: Sp — sulphur content in a raw sample of solid fuels (% weight);
* unit of EF is g/GJ
777 Source: VEC V3B measurements, Czech Republic, LIFE Integrated Project Matopolska
Source: EMEP/EEA Guidebook 2016
[ source: IPCC Guideline 2006 for Wood/Wood waste (default value/*lower value)
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Table 31: Emission factors - Brown Coal

EF — Brown Coal Lower heat output Nominal heat output

Fireplaces, Fireplaces,
ANie el il Over-fire Under-fire | Gasification Automatic stoves, Over-fire Under-fire | Gasification Automatic stoves,
p boilers boilers boilers boilers | masonry/built boilers boilers boilers boilers | masonry/built

-in tile stoves -in tile stoves

NOX LI 6468 6929 11405 17146 100.00 100.00
DOk 18ssea2 5000.00 5000.00
I TVC R I TR S4s 1642 600.00 600.00
[Sox— [ges [ b 900,00 900,00
I TR SN NE NE
IS W TR 1 2576.78 500.00 500.00
PMm  Jwrtse [t 450.00° 450.00"
[PV [wtsp [ ) 450.00° 450.00"
BC w0 6.40 6.40
b [mges [ T 20.00 20.00
cd [mgos [ 0 1.00 1.00
hg  [mger [ 1000 1000
As [mgoy [l 100.00 100.00
o mger [ 5.00 5.00
T YT M S 10.20] 150
N mger [ i 1000
Se  Imgor [ 2.00
2 mges [ o 200,00
[PCBs  [wgel [ i) 170.00
[PCDDIF | ng -TEQIGI | | 1.00
bap  |mges | b 250.00
(b)Y mgos [ 40000
(bRr  mges [ i 150,00
[(23cdp [ myes | e 120,00
[Total 14 |mged | 0

Hcs Jweel [ )

ST 5242333

| T I 5001001

o Jger |

Note: Sp — sulphur content in a raw sample of solid fuels (% weight)
* unit of EF is g/GJ
[/ Source: VEC V3B measurements, Czech Republic, LIFE Integrated Project Matopolska
Source: EMEP/EEA Guidebook 2016
[ source: IPCC Guideline 2006 for Wood/Wood waste (default value/*lower value)
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Table 32: Emission factors - Coal Briquettes

EF — Coal Briquettes Lower heat output Nominal heat output

Fireplaces, Fireplaces,
ANie el Unit Over-fire Under-fire | Gasification Automatic stoves, Over-fire Under-fire | Gasification Automatic stoves,
p boilers boilers boilers boilers | masonry/built boilers boilers boilers boilers | masonry/built
-in tile stoves -in tile stoves
NO
O

oo e 518 7188 11405 17146 60.00 60.00
FECl e 18907.20 | 593451 | 333808 637.43  5000.00 5000.00

DL ne e 284426 87156 37080 2647 600.00 600.00
oo e T2zsp TA2Sp TA2Sp TA2Sp 500.00 500.00
TR 77N M NN FNEN FNE FNEN 5.00 5.00
oo e 91645 8403 11627 3178 500.00 500.00
PR AR 9100 (9100 | 9100 | 9100 450.00% 450.00*
PR A 8960 | 8960 | 8960 | 8960  450.00° 450.00*
e e40 640 640 640 6.40 9.84
e 1408 2418 1965 4145 100.00 100.00
P e 083 [ 088 [ 089 [ 047 0.50 0.50
260 18 2097 3.00 3.00
. 866 1636 1022 1.50 1.50
300 965 1143 10.00 10.00
[Cu | 53 78 2559 20.00 20.00
8% 718 709 10.00 10.00
. 228 580 455 1.00 1.00
. 7645 9673 10035 200.00 200.00
[ PCBs | 1% 051 384 170.00 170.00
003 000 002 0.50 0.50
. 2188 730 478 100.00 100.00
. 3140 1024 505 170.00 170.00
. 1872 825 422 100.00 100.00
. 1505 545 810 80.00 80.00
. 8700 2624 2216 450.00 450.00
200 052 77709 0.62 0.62
9791873 9088280 9047439 9750000 9750000
80000 30000 30000 30000 - 30000
150 150 150 150 . 150

Note: Sp — sulphur content in a raw sample of solid fuels (% weight)
* unit of EF is g/GJ
[/ Source: VEC V3B measurements, Czech Republic, LIFE Integrated Project Matopolska
Source: EMEP/EEA Guidebook 2016
[ source: IPCC Guideline 2006 for Wood/Wood waste (default value/*lower value)
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Table 33: Emission factors - Coke

EF — Coke Lower heat output Nominal heat output

. . - . . Fireplaces, . . - . . Fireplaces,

Air pollutant Unit Over-fire Under-fire | Gasification Automatic stoves, Over-fire Under-fire | Gasification Automatic stoves,
P boilers boilers boilers boilers | masonry/built boilers boilers boilers boilers | masonry/built

-in tile stoves -in tile stoves

o e 8382 12522 167.38 18978 60.00 60.00
FEOR e 1005237 358251 73981 16495  5000.00 5000.00
SRS =~ 457526 81265 7213 290 600.00 600.00
ECSNNTYE  7i2'sp 7i2'Sp 7i2*Sp  712*Sp 500.00 500.00
IR T/ SR SNEN NNEN NEN M—NEN 5.00 5.00
feeger 0 2707.85 24740 8008 4575 350.00 350.00
ARG 9100 9100 9100 9100  330.00* 330.00*
A 8960 8960 8960 8960  330.00* 330.00*
IR 640 640 640 640 9.84 9.84
NNV 0 2849 00 1166 3227 3227 100.00 100.00
[Cd [ mo/G) N % 7 S 7 S B 0.50 0.50
[Hg [mo/G) VK:T A Z S X~ S X2 3.00 3.00
[As [ mg/G) R Y R S 1.50 1.50
mg/GJ . 1831 641 200 200 10.00 10.00
TNV 0 684 00 198 1245 1245 20.00 20.00
TN 492 | 058 375 375 10.00 10.00
ENNN T 0 839 2 565 0 430 430 1.00 1.00
e 5293 761 1999 19.99 200.00 200.00
IOV 212 431 1641 1641 170.00 170.00
[ PCOD/F [ ngl-TEQ/GI [ wiiif e e 0.50 0.50
LETNN T so478 | 2053 | 3922 271 100.00 100.00
IOV 47638 5152 6800 280 170.00 170.00
LGOS 14335 | 1625 | 1295 070 100.00 100.00
[ 11.23-cd)p [ mg/G) PR AR i R R R E P 80.00 80.00
FUEFE e 137092 11519 15567 1002 450.00 450.00
NN 244765 120994 | 2279 2279 0.62 0.62
Lol e 8822424 8961175 91188.81  92475.08

.~ 80000 30000 30000  300.00

SRZ00 e giGI e G et R

Note: Sp — sulphur content in a raw sample of solid fuels (% weight)
* unit of EF is g/GJ
[T Source: VEC V3B measurements, Czech Republic, LIFE Integrated Project Matopolska
Source: EMEP/EEA Guidebook 2016
[ source: IPCC Guideline 2006 for Wood/Wood waste (default value/*lower value)
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Table 34: Emission factors - Dry Wood / Wooden Briquettes and Pellets
EF — Dry Wood

Lower heat output

Fireplaces,
stoves,
masonry/
built-in tile
stoves

Auto.
boilers

Gasific.
boilers

Under-fire
boilers

Over-fire

il boilers

Air pollutant

g/GJ
g/GJ
g/GJ
g/GJ
g/GJ
g/GJ
%TSP
%TSP
%PMa.5
mg/GJ
mg/GJ
mg/GJ
mg/GJ
mg/GJ
mg/GJ
mg/GJ
mg/GJ
mg/GJ
ug/GJ
ng I-TEQ/GJ
mg/GJ
mg/GJ
mg/GJ
mg/GJ
mg/GJ
g/GJ
g/GJ
g/GJ
g/GJ

[NOx |

O
r
u
i

[cO |
NMVOC

IEC
[NH; |
[ TSP |
[ PMy |
[ PMps |

C
I
[Pb
[Cd |
[Hg |
[As
[Cr
[Cu
[N
E
[zn |
[ PCBs
| PCDD/F___|
[ b@p
[ b)Y |
[ bt |
[ 1(1,2.3-cd)p |
| Total 1-4

[HCB |
[CO, |

[CH,
[ NO
Note: Sp — sulphur content in a raw sample of solid fuels (% weight)
* unit of EF is g/GJ
[ Source: VEC V3B measurements, Czech Republic, LIFE Integrated Project Matopolska
Source: EMEP/EEA Guidebook 2016
[ source: IPCC Guideline 2006 for Wood/Wood waste (default value/*lower value)
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Modern
masonry/bu
ilt-in tile
stoves and
pellets
stoves

Nominal heat output

Modern
masonry/bu
ilt-in tile
stoves and
pellets
stoves

Fireplaces,
stoves,
masonry/bu
ilt-in tile
stoves

50.00

Auto.
boilers

Gasific.
boilers

Under-fire
boilers

Over-fire
boilers

4000.00 300.00
600.00 10.00
11.00 11.00
74.00 12.00
880.00 31.00
840.00* 29.00*
820.00* 29.00*
10.00 15.00
27.00 27.00
13.00 13.00
0.56 0.56
0.19 0.19
23.00 23.00
6.00 6.00
2.00 2.00
0.50 0.50
512.00 512.00
0.06 0.01
0.80 0.10
121.00 10.00
111.00 16.00
42.00 5.00
71.00 4.00

345.00
5.00
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Table 35: Emission factors - Wet Wood

EF — Wet Wood Lower heat output Nominal heat output

Modern Modern
masonry/ masonry/
built-in tile Over-fire | Under-fire Gasific. Auto. masonry/ built-in tile
stoves and boilers boilers boilers boilers | iltin mye stoves and

pellets SOVES pellets
stoves stoves

Fireplaces,

Fireplaces,
stoves, stoves,
masonry/
built-in tile
stoves

Over-fire [ Under-fire Gasific. Auto.

Air pollutant boilers boilers boilers boilers

o= 4804 5813 4868  87.66 50.00 80.00 50.00 80.00
[Eomm e 8708.79 | 7872.03 | 659396  769.46  4000.00 300.00 4000.00 300.00
PO I R 291264 | 2670.35 | 169519 | 2412 600.00 10.00 600.00 10.00
11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00
e 7400 3700 0 37.00 1200 74.00 12.00 74.00 12.00
BE e 810.05 ¢ 68239 27192 | 1646  880.00 31.00 880.00 31.00
[ET 7S 9500 9500 [ 9500 9500  840.00* 29.00* 840.00* 29,00
I K75 = NS 2I50N SIS0 INS2IS0N MOS0 820.00* 29.00* 820.00* 29.00*
ENE7 10000 1000 1000 1000 10.00 15.00 10.00 15.00
T 2 279 1689 1325 1325 27.00 27.00 27.00 27.00
N 109 097 | 129 129 13.00 13.00 13.00 13.00
[Hg [mged | 2 f R e e 0.56 0.56 0.56 0.56
[As [ mg/G) | T o 7 SN X AR - 0.19 0.19 0.19 0.19
EERTTEE 2 3963 2 310 371 371 23.00 23.00 23.00 23.00
T 2 934 297 568 568 6.00 6.00 6.00 6.00
IR 5070 273 163 163 2.00 2.00 2.00 2.00
ENENTTE 42 207 02 039 039 0.50 0.50 0.50 0.50
X TS B DNZGIS0N I26I50N MG TE2 NG T6E2N 51200 512.00 512.00 512.00
EEETTE 436 435 073 073 0.06 0.01 0.06 0.01
| PCDD/F | ng I-TEQ/GJ [ o S+ ~ AN o X S X 0.80 0.10 0.80 0.10
[b@p  [mged b Bl Eva ] R k] AR 10.00 121.00 10.00
IO I7<S B SNI70177 MNI0SI05) MNcoE I N7 =~ 111.00 16.00 111.00 16.00
O e 14419 3988 4911 047 5.00 42.00 5.00
ST 15329 | 3926 | 2717 | 179 71.00 4.00
TSN 66856 | 26219 | 18063 = 543 -NA NA
[HCB  wgey |l g AR T 5.00 5.00
foo e 102657.99  99138.08  104962.87  102737.57 | ~112000.00

.~ 30000 30000 30000  300.00 - 300.00

. 400 400 400 400 - 400

Note: Sp — sulphur content in a raw sample of solid fuels (% weight)
* unit of EF is g/GJ
" Source: VEC V3B measurements, Czech Republic, LIFE Integrated Project Matopolska
Source: EMEP/EEA Guidebook 2016
[ source: IPCC Guideline 2006 for Wood/Wood waste (default value/*lower value)
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Table 36: Emission factors - Natural Gas and Fuel Oil

DO TV 381679 | 47.2813
O 93952 13.9480
[ NmvoC [ o/6d F bad | e
[SOx [ 0/G) N RN TFX:
IR 7 S S EN EEN
e e 05872 503546
ol meE 1000000 100.0000
[ 100.0000 100.0000
[ 53500 85000
[ e 00015 0.0120
fe e 00003 0.0010
[ 06800 01200
PN TV 01200 0.0020
el 00008 0.2000
FET e 00001 01300
AR 0.00050.0050°
[Se [ mg/G) B WWELE ]
e 00015 04200
[PCBs  JwgGd [ ] ]
| PCOD/F [ ngl-TEQ/G) | oo | ]
ILTE R FCER R 0.0006 [ 0.0800
(b)Y  [mg/G) B Wl ]
IS I ER R 0.0008 [ 0.0700
[ 10.23-cd)p [ mg/G) [ ] ]
[ Total1-4  [mg/G) | et ] ]
[HCB  [wgGy [ ]
Lo e 5610.0000  77400.0000
Lo e 50000 10.0000
PUEm e 04000 0.6000

Note: Sp — sulphur content in a raw sample of solid fuels (% weight)

Slovak Hydrometeorological Institute

[T Source: VEC VSB measurements, Czech Republic, LIFE Integrated Project Matopolska

Source: EMEP/EEA Guidebook 2016

[ source: IPCC Guideline 2006 for Wood/Wood waste (default value/*lower value)
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