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ABSTRACT: This article presents the information about innovation of solar and daylight access 
standards in Slovakia, which provide and protect rights to solar and daylight access in new and existing 
buildings (mainly dwellings) for many years. Methods for site layout planning with “solar and daylight 
rights” consideration taken into account are presented. The equivalent obstruction angle method allows 
easy evaluation of the building configurations, preserving the daylight rights of applicative neighbouring 
interior space. 
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INTRODUCTION 
 
Protecting solar access is not a new concept. The 
Roman Empire had solar access laws, and the Doctrine 
of Ancient Lights protected landowners' rights to light in 

nineteenth-century Britain. A number of communities, 
countries or states throughout the world have created 
solar and daylights access policies and regulations 
according to unique local situations. There are many 
definitions and systems of solar and daylight access and 
different mechanisms of their protection. Solar and 
daylight access can be mandatory or voluntary. Solar 
and daylight accesses have close relations to living 

quality and such concepts like Green and Sustainable 
Architecture, Energy Conscious design, Feng Shui, and 
likewise. 
The building code (!SN 73 4301) was a way to assure 
the solar access in dwellings in former Czechoslovakia 
since 1950s. Daylight rights were guarantied by ratios of 
building heights to their distance in that time. Solar and 

daylight access rights issues emerged initially as a 
hygienic requirement for “healthy” dwellings. The 
purpose of solar access standard was to ensure 
insolation of each new dwelling. Later on, all new 
buildings, superstructures, and other improvements had 
to establish solar access rights for all existing 
neighbouring dwellings. As a consequence, these strong 
solar access rights involved serious restrictions to 

prospective new development. Many conflicts among the 
neighbouring property owners happened, mainly after 
the revolution in 1989. Nowadays, the discussion is held 
about better practice for site layout planning in a new 
social context in Slovakia. Some innovations have been 
made in solar and daylight access requirements during 
last years. 
 

1. PRESENT SOLAR ACCESS STANDARD IN 
SLOVAKIA 
 

1.1. Availability of sunshine 
Slovakia lies in the middle of Europe. The illustrative 
information about availability of sunshine is carried out 
for town Bratislava, which belongs to the sunniest 
regions in Slovakia. Geographical latitude of Bratislava is 
48° 10´ (N), longitude is 17° 07´ (E) and locality height 

above the sea level is about 150 m. 
Mean percentages of possible sunshine (probable 
sunshine) by months in Bratislava in years 1950 – 1980 

(Collection of papers of the Slovak Hydrometeorological 
Institute 1991) are in Figure 1. Mean percentage of 
possible sunshine during months March – October in 
Bratislava is 46 %. From November to February the 
average percentage of possible sunshine is only 21 %. 
During winter months availability of direct sunlight is low 
and due to low solar altitudes the problem is to bring sun 
into interior spaces in urban structures. This fact is also 
documented by paragraph 1.4. 

 

 
Figure 1: Percentage of possible sunshine by months in 
Bratislava in years 1950 – 1980 (Collection of papers of 

the Slovak Hydrometeorological Institute 1991) 

 
1.2. Principles of solar access standard 
In temperate latitudes need for sunshine is met mainly in 
dwellings. According to the building standard (STN 73 
4301 1998) all flats must admit enough time of solar 
access. The expression "enough time" means more than 
1.5 hour every day during the period between 1st March 
and 13th October for one third of living floor area. The 

time of solar access (insolation) is related to the point on 
glazing 1.2 m above the floor level at the centre of the 
vertical opening (horizontally). The time of insolation is 
accounted under several conditions, such as (I) only 
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astronomically possible time of insolation is considered 
when solar altitude is 5 degrees above the horizon; (II) 
the vertical opening area is greater than 1/10 of floor 
area of living room; (III) the angle between horizontal 

projection of a solar ray and the normal of vertical 
openings is less then 65º, (IV) since the end of year 2004 
solar access will be applied only for obstructions above 
25º. 
As a consequence, the shape of a new building is 
adjusted so to avoid excessive shading of the 
surrounding flats (minimum one third of their living area) 
during the period between March 1 and October 13.  

There are no exact criteria for solar access rights for 
undeveloped lots and for active solar systems in 
Slovakia. 
 
1.3. Calculation of solar access 
For solar access rights, the tools as simple as possible 
are useful. The well-known transparent sun-on-
reference-point indicators are used as a quick method for 

the evaluation of the solar access for “critical” dates 
March 1 (see Figure 2) and June 21. The curved lines 
running across the indicator give the heights of 
obstructions which would just stop the sun from shining 
on point P at each time of the reference day. The sun 
charts are unified for reference latitude 49º N and are 
applicable for any scales of plan by simple modification 
their height scale. The simple manual indicator for 1

st
 

March suffices for most of solar access studies. Many 
other sun path diagrams or computer programs (even 
CAD programs) can be applied for solar access 
computation. 
 

 
Figure 2: Sun-on-reference-point P indicator 

 

1.4. Possible and probable availabilities of sunshine 
at a reference point  
Total yearly possible sunshine and probable sunshine at 

the reference point for standard acceptance angle as a 
function of facade orientation and its obstruction 
calculated for Bratislava climate pattern are presented in 
Figure 3. The presented values are data of sunlight 
potential for an unobstructed reference point on vertical 
window and for very wide parallel obstructions, which 
subtend angles of 25° and 36° to the horizontal. On 

yearly basis the relative mutual differences between 
possible and probable sunshine at the reference point 
(time of insolation) are small. This is not true for shorter 
time periods. In Slovakian climate it is not very 
reasonable to evaluate the solar access right based on 
probable duration of sunshine. 
 

1.4 Simple example of solar access application 
Figure 4 illustrates very the simple example of the site 
layout design in Bratislava. The proposed new 

development will partly block sunlight on window of the 
flatlet. The question is whether the new development 
infringed solar access right of existing one-room flat 
according to Slovak Standard criteria (see paragraph 

1.2). 
Window of the existing small flat accepts 1.72 hours of 
effective sunshine (according to standard requirements) 
on March 1. This means that its insolation exceeds the 
standard minimum solar access, which is 1.5 hours. After 
erection of the proposed new building the time of 
"critical" flat insolation will be 0.93 hours (see Figure 5 - 
graphical output of computer program INS (Hraska 

1993)).  
 

 

 

 

Figure 3: Total yearly possible/probable sunlight 

acceptance as a function of 0°, 25°, and 36° obstruction 

angles in Bratislava 
 
In spite of the relatively big distance between the 

buildings in Figure 3 and common height of new 
development the conclusion is: solar access rights of the 
flat are infringed. 
The Slovakian solar access rights are too strict in 
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situations illustrated in Figure 4, but these situations 
occur relatively seldom. There have been no big 
problems with the application of solar access rights for 
new flats according to (STN 73 4301 1998). 

N

Existing building

P

New development

flatlet

An= 116o
3
0
 m

H = 15 m

 
Figure 4: Simple example of layout 

 

2. DAYLIGHT RIGHTS IN SLOVAKIA 
 

2.1 Availability of daylight  
Exterior illuminance levels and the dynamic daylight 
changes based on 1-minute measurements have been 
monitored in Bratislava for 10 years. During the winter 
time sunless overcast periods dominate, which is also 
noticeable in Figure 1. 
 

 
Figure 5: Obstructed sector of the sun diagram due to 

the proposed development according to Figure 4 
 
New standardised sky types by (Darula 2002) use Lz/Dv 
and Gv/Ev sky type descriptors (the ratio of zenith 
luminance Lz to diffuse sky illuminance Dv and the ratio 
of global illuminnance Gv to extraterrestrial horizontal 
illuminance Ev).  
 

 
Figure 6: Monthly distribution of sky type descriptors in a 

dull wintertime season in Bratislava 

For illustration of winter light climate 5-minute data 
recorded in Bratislava during November 1999 are shown 
in Figure 6. This month was quite dull with low monthly 
percentage of sunshine 0.15, i.e. with few sunny periods 

or days. During wintertime the overcast sky dominates. It 
means that daylight access rights are minimally as 
important as solar access rights in Slovakian climate 
conditions. 
 
2.1. Outline of daylight access rights 
Before year 2000, the main principles of daylight access 
rights were as follows: 

(I) each habitable room and each interior space in any 
non-domestic buildings, where daylight is required, must 
have enough daylight according code (STN 73 0580-1 
1987) prescription; (II) if any existing room is lit under 
normalised value (for any reason) a new building or an 
extension of existing building in surrounding may lower 
Daylight Factor (DF) in critical points in depth of this 
room up to 15%.  

The above-mentioned principles of daylight rights cause 
many problems in planning the external environment. 
Each room gives its own rule for a new development. If 
an existing habitable room has small window or is quite 
deep, then new development is extremely limited. 
Daylight rights cause that new developments and 
superstructures often cannot match the height and 
proportions of existing buildings, mostly due to incorrect 

designed daylight in existing rooms. The usual way of 
determining the daylight rights according to former 
system was to calculate the DF at reference points in 
houses or at a series of points on the reference plane in 
non-domestic interiors in actual state of the external 
environment, and then to repeat the computation for 
proposed new conditions of built environment. Such 
calculations are tedious and must be done by experts. A 
general conclusion, common to all of the above-

mentioned and many other surveys, was to create the 
new criteria of daylight right and to prepare a simple and 
mandatory calculation method. 
The main features of present daylight rights are: 
(I) only the sky light from CIE (Commission Internationale 
de l´Eclairage) Standard Overcast Sky on vertical 
external surfaces of windows or on reference points is 
taken into consideration, (II) own obstructions of a 

window or a reference point are not taken into account in 
calculations of daylight/skylight right, (III) the shape and 
dimensions of new development are defined by 
equivalent obstruction angle "e.  
For classrooms "e = 20º, max. 25º, for common interiors 

in housing estates "e = 25º, max. 30º are used. The 
maximal equivalent obstruction angles in cities are "e = 
36º and in historic city centres "e = 42º. 
The same criteria of daylight access rights are valid for 

undeveloped lots or proposed buildings. 
The equivalent obstruction angles can be calculated 
graphically by the modified Waldram diagram (see Figure 
7 left) and by diagram in Figure 8. 
Using the Figures 7 and 8 one can determine the 
equivalent obstruction angle for any complex obstruction. 
The basic approach is to plot all the obstructions on the 
diagram in Figure 7, to sum the number of obstructed 
grid elements N, and from Figure 8 to find out equivalent 

obstruction angle "e. The equivalent obstruction angle 
can also be approximately determined according to 
(Puskas 1999) from equations: 

N

e

log)7.6(008.0sin =!  if N ! 140   (1) 

N

e

log)2.5(0138.0sin =!  if N > 140  (2) 

The computer program OSV-UT (Hraska 2000) to 
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execute proposed method has been written. The relation 
between the built form and daylight access is apparent 
from the graphical output of the program (see example in 
Figure 7 below). 

 
Figure 7: Modified Waldram diagram for calculation of 

number of obstructed grid elements N (above); example 
of graphical output of OSV-UT computer program 

(below) - "e is about 29º for this case 
 

 
Figure 8: Diagram for determining equivalent obstruction 
angle "e from the number of obstructed grid elements N 

in modified Waldram diagram (see Figure 7) 
 

3. LIGHT FROM SUN AND SKY AND URBAN DESIGN 
 
There are many questions concerning urban design 
strategies, urban density and land use. Restrictions to 
the building form-density require complex evaluations, 

solar and daylight rights and energy requirements create 
important part of them. The frequently proclaimed 
general goal in creation of built environment is the 
maximum living quality coupled with the minimum 
environmental impact. Solar and daylight access rights fit 
this goal; they have many positive impacts on indoor 
comfort, energy/cost savings, they encourage the use of 
renewable energy for passive heating and lighting. 

Increasing urban density increases energy use due to 
the reduced availability of daylight in particular. On the 
other hand, zoning ordinances (height of buildings, 
setback from the property line, lot orientation, lot 
coverage requirements, etc.) can be in conflict with solar 

and daylight rights, mainly in complex urban 
environments. 
 

 

 

Figure 9: Unwished side effects of mandatory solar and 
daylight access rights are visible in the streets in 

Bratislava. Form of new building in the street complies 

with solar access right of neighbouring flats (left); 
daylight rights of living rooms in the middle of the photo 

(right) excessive limit height of buildings in the street 
even in the centre of the town. 

 
The Slovakian Hygienic Service has checked almost all 
urban and building plans from the viewpoints of the 
above outlined mandatory solar and daylight access 

standards. This attempt is very useful for existing 
building and their occupants, but in some situations 
various problems may arise for the landowners and 
developers – see Figure 9.  
Where conditions are already below the accepted levels, 
in specific situations, a new building can be erected 
according to the minimum development rights.  
 

CONCLUSIONS 
 

Presented innovations of solar and daylight access rights 
have been prepared in the framework of building 
regulatory system review in Slovakia, which reflected a 
new social and law context. The applications of the 
solar/skylight access system allow the determination of 
the preferred urban street orientation, proportions and 
geometry of buildings to assure solar rights to each 
building. The outlined solar/skylight system allows design 

of solitary tall buildings without violating solar rights of 
neighbouring buildings during a given period of the year, 
the design of solar envelopes, and suchlike tasks.  
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