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Striezelmarkt in Dresden 2020. Only the 
essence of Christmas remains.

In these challenging times, we can 
be thankful that our offices have re-
mained up and running despite dis-
tancing regulations and sometimes 
necessary periods of self-quarantin-
ing. As the year comes to a close, we 
would like to take the opportunity to 
offer you insight into the work we 
have conducted.

For many people, the shorter days 
in the autumn and winter months 
with little sunlight are difficult. Suf-
ficient sunlight is also a critical con-
sideration for residential building 
construction. Our first article offers 
a report on how we calculate build-
ings’ external exposure to sunlight 
and how this affects natural room il-
lumination on the inside. The basis 
of assessment has changed drastical-
ly with the new European standard 
DIN EN 17037 “Daylight in build-
ings” in comparison with the retired 
standard.

Some hope that the introduction of 
e-mobility will solve all pollutant-re-
lated problems. However, electric 

vehicles also produce non-exhaust 
fine particulate emissions. The sec-
ond article addresses the current 
state of research on the modeling 
of fine particulates contained in the 
emissions produced by abrasion 
wear and resuspension in vehicles. 

In chemical plants where hazardous 
substances are stored and processed, 
leaks can result in life-threatening 
situations. If an accident occurs, in-
formation is required as to whether 
a pollutant cloud will move in the 
direction of residential areas and if 
fire or disaster control services will 
be required to take action. 

The final article introduces the lat-
est, overhauled version of our system 
for modeling air pollutant dispersion 
during and after accidental releases 
at industrial installations.

 
I wish you all a joyful and blessed 

Christmas season and a happy new 
year. Stay healthy.
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 ● The German Federal Environmental Agency and the German National 
Meteorological Service have conducted initial analyses of the impact 
of the coronavirus-related lockdowns on air quality in 2020. These 
identified a decrease in NO2 of 23 ±6 percent owing to the lockdown. 
Depending on meteorological boundary conditions and the extent of 
the respective reduction in traffic, the impact of the lockdown on NO2 
concentration levels varied greatly both regionally and locally (Link).

 ● The final report on the German Federal Highway Research Institute’s 
R&D project 70.0912/2015 “Dynamic environmentally sensitive traf-
fic management,” in which our office was involved (Link), has now 
been published and can be obtained from the specialist publisher Fach-
verlag NW under ISBN 978-3-95606-481-4.

 ● Current calculations of immissions along roads on the basis of HBE-
FA 4.1 show a common tendency to overestimate NO2 concentration 
levels when chemical models are used for NO-NO2 conversions. The 
main cause could be that HBEFA 4.1 significantly overestimates the 
proportion of direct NO2 emissions. This is currently being investigat-
ed and assessed. You can look forward to reading about findings and 
recommendations in our next issue.

 ● We have redesigned our homepage. Have a look for yourself at 
www.lohmeyer.de. 
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Fig. 1: Sunlight exposure time on the façades (typical window geometry)

Tab 1: Recommendation for daily time of exposure to sunlight pursuant to DIN EN 17037

Tab 2: Recommendations for provision of daylight pursuant to DIN EN 17037

In building planning, daylight is 
a key aspect of consideration as re-
gards the quality of time spent in in-
terior spaces. Aside from any build-
ing spacing regulations, there are 
no legal specifications for building 
development planning with respect 
to daylight quality requirements. 
Previously, Part 1 of the standard 
DIN 5034-1 “Daylight in interiors” 
was typically used as a basis of eval-
uation. The standard DIN EN 17037 
“Daylight in buildings” published 
in March 2019 established a Eu-
rope-wide basis for assessing the 
quality of daylight in interior rooms. 
The guideline includes general re-
quirements and information for plan-
ning daylight openings and differen-
tiates between room brightness and 
the time of exposure to sunlight.

Time of exposure to sunlight: Ac-
cording to DIN EN 17037, a room 
should receive sufficient exposure 
to sunlight on any given date be-

tween February 1 and March 21, as-
suming cloudless skies (see Fig. 1). 
Three levels of sunlight exposure 
time are proposed (see Tab. 1). In 
line with the requirements laid out 
in DIN EN 17037, a room should 

receive at least 1.5 h of sunlight per 
day (low recommended level).

A three-dimensional digital build-
ing model and a digital terrain model 

serve as the basis for determining the 
amount of time that the façades are 
exposed to sunlight. Numerical sim-
ulation calculations precisely deter-
mine the daily time of sunlight expo-
sure down to the minute, taking into 

account shadowing from window re-
veals and lintels, balconies, loggias, 
surrounding buildings and/or topog-
raphy. Times when the sun is posi-
tioned very low in the sky (<11°) are 
not considered in the determination 
of total sunlight exposure time in 
accordance with DIN EN 17037. At 
least one room of a residential apart-
ment should be exposed to sunlight 
for a period calculated using Tab. 2 
when the recommendations are ap-
plied.

Room brightness: Pursuant to 
DIN EN 17037, the quality of bright-
ness in a given room can be deter-
mined by recording a dot matrix of 
illuminance on a horizontal refer-
ence plane, which has a vertical dis-
tance of 0.85 m above the floor and 
a horizontal distance of 0.5 m to the 
walls (see Fig. 2).

DIN EN 17037 Annex 3 lists 

STUDY OF DAYLIGHT ON BUILDINGS PURSUANT TO 
DIN EN 17037
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concrete target illuminance ET and 
minimum target illuminance ETM 
values as recommendations for day-
light levels in rooms (see Tab.  2). 
The target illuminance should be 
achieved for at least 50% of the ref-
erence plane and the minimum target 
illuminance for at least 95%.
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In the past years, various air pol-
lution control measures have effect-
ed a significant reduction in the air 
pollutant load, especially of particu-
late matter; yet measurements have 
shown that in some locations, limit 
values – in particular the daily lim-
it value of 50 µg/m³ for particulate 
matter PM10 laid out in the 39th 
German Federal Immission Control 
Ordinance – are being exceeded, or 
model calculations forecast that they 
will be exceeded. Traffic-induced 
particulate matter emissions are 
caused by emissions from exhaust 
systems (exhaust particulate matter), 
by abrasions and by the resuspen-
sion of road dust. Non-exhaust par-
ticulate emissions are often referred 
to as abrasion wear and resuspension 
(AWAR) emissions. Non-exhaust 
particulate matter plays a decisive 
role, especially in view of decreas-
ing motor emissions. Its share in the 
total emissions profile is rising due 
to an increase in low-emission vehi-
cle fleets, e-mobility and more.

AWAR emissions could only be 
represented via alternative cal-
culation approaches up through 
the HBEFA 3.3 (e.g. [1]). The 
HBEFA 4.1 now includes emission 
factors for PM10 and PM2.5 partic-
ulate matter for this source group as 
well. However, even this approach 

does not provide for sufficiently re-
liable differentiation when modeling 
the source of abrasion wear emis-
sions.

A research project completed by the 
German Federal Highway Research 
Institute (BASt) in 2018 investigated 
the relevance and quantification of 
AWAR emissions [2]. The findings 
showed that, for example, ultrafine 
particles (UFP) from abrasion wear 
can be detected, as can new UFP in 
hot vapors generated by braking. A 
variety of different tracer substances 
are used for measuring brake and tire 
wear. Clutch wear does not seem to 
be of any significance. Toxicology 
studies indicate that abrasion wear 
has an impact on health, though ac-
cording to the authors there is cur-
rently no direct (causal) evidence 
of this. Fewer adverse health effects 
have been attributed to tire wear than 
to other particulate matter (especial-
ly diesel particles). But the toxico-
logical relevance of the contents of 
AWAR emissions (heavy metals, 
BaP, etc.) has not yet been sufficient-
ly evaluated. The goal at the EU lev-
el is to ascertain the abrasion wear 
emission factors for brake and tire 
abrasion wear in typical driving cy-
cles based on both mass and quan-
tity. Among other things, the report 
also presented a qualitative overview 

of the methods available for mea-
suring AWAR emissions in tabular 
form. In this table, the best possible 
practices were used as a basis for 
each evaluation. 

A current R&D project conduct-
ed by the German Federal Highway 
Research Institute (BASt) will pro-
vide (initial) evidence of the ways in 
which certain attributes of German 
roadways impact abrasion wear. 
The project also presents the results 
of detailed calculations for AWAR 
using the NORTRIP (non-exhaust 
road traffic induced particle emis-
sions) model. You can look forward 
to reading about the findings in one 
of the following issues of our news-
letter.
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SAMS is a system for the simula-
tion of the dispersion of air pollut-
ants during and after an accidental 
release at stationary or mobile sourc-
es. It calculates the airborne concen-
trations of a substance released at 
a given point in time as well as the 
expected future distribution across 
an area of approx. 30 km x 30 km, 
taking into consideration the meteo-
rological conditions. The system can 
conduct these calculations for gases, 
liquid gases or liquids and the as-
sociated pool evaporation or vapor-
ization. Based on this information, 
SAMS can identify endangered ar-
eas, enabling specific measures to be 
taken in a timely manner. 

SAMS meets the requirements for 
a system for determining and assess-
ing pollutant loads in cases of acute 
accidental substance release into the 
atmosphere in accordance with the 
guideline VDI 3783 Part 4 (2004). 
For an ongoing accidental release, a 
Gaussian Puff Model as defined by 
VDI 3945 Part 1 (1996) is used as 
a dispersion model. The Lagrangian 
dispersion model LASAT (https://

www.janicke.de/en/lasat.html), 
which conforms to the guideline 
VDI 3945 Part 3 (2020), can be used 
for less time-sensitive accidental re-
lease analyses.

In Version 7, which is now avail-
able, the SAMS program interface 
has been fundamentally redesigned 
and adjusted to suit current stan-
dards. The user interface is based on 
GIS systems and, via a map manag-
er, it offers the option of integrating 
customized local maps and/or Web 
Map Services (WMS) in addition 
to OpenStreetMap. The layered rep-
resentation of maps, installations, 
measuring locations, wind fields, 
concentration grids and isolines pro-
vides users with a specific and clear 
visualization of the dispersion con-
ditions. SAMS is able to read mete-
orological measurements, e.g. from 
ASCII files such as uSonic or CSV 
files, which supports the use of the 
integrated mesoscale diagnostic 
wind field model for factoring in ter-
rain according to topography. The 
data can be accessed locally or over 
a network drive, or they can be made 

available via an implemented FTP or 
database client. SAMS can explicitly 
factor in the influence buildings have 
on the flow and thus the dispersion 
of pollutants released close to the 
ground by additionally integrating 
three-dimensional wind fields. This 
involves using the prognostic mi-
croscale wind field model MISKAM 
to generate a wind field library in ad-
vance. The integrated substance da-
tabase with prescribed limit values 
has been updated and the interfaces 
have been renewed to enable more 
user-friendly regulation of all data-
bases (scenarios, installations, mon-
itor points).
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