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Abstract. Buildings use about 40% of the national energy consumption, and approximately 
25−30% of this energy is wasted due to inefficient windows. Installation of energy efficient 
glazing allows significant reduction of cooling load. While increase of hat consumption can be 
observed in heating period due to significant reduction of solar heat gains. On the basis of 
computer simulations there were found dependences between overall energy efficiency of the 
building and such parameters as its orientation, urbanization, and the types of glazing. Building 
energy modelling (BEM) allows to predict the energy consumption of the building, to find and 
correct the weak spots in terms of energy consumption and to find the most effective way to use 
energy saving technologies. The IDA-ICE, chosen as the BEM in the research, is a whole-year 
detailed and dynamic multi-zone simulation application for study of thermal indoor climate and 
the entire building energy consumption. The main advantage of the software package is a detailed 
report for each of the building zones and for the whole building, which includes calculation of 
heat flows and inflows, maintained temperatures, sources of heat losses and energy costs to 
maintain a comfort temperature. The variable data are the type of glazing (different window 
types chosen, with special emphasis on g-value of glass and coefficient of shading) and 
building’s orientation to the world sides. The research demonstrates the effectiveness of using 
particular glazing types depending on the building conditions. The developed recommendations 
allow to reduce energy consumption in existing buildings and to reduce construction costs of 
new office buildings at the design stage. 

1.  Introduction  
According to the Report on Resource Efficiency Opportunities in The Building Sector [1], construction 
and operation of buildings take approximately half of the EU energy consumption, which encourages 
engineers to develop the methods of reducing the overall energy consumption of buildings and to use 
the renewable energy sources. Approximately 56% of mentioned energy is used for heating and cooling 
as well as lighting applications, while 25% to 35% of this energy is wasted due to inefficient windows. 
Two-thirds of EU buildings were built at a time when no strict requirements were imposed on the energy 
efficiency level of the building. Most of these buildings are scheduled to be operated till 2050 without 
major renovations. Significant energy savings can be achieved through simple repairs, including the 
installation of modern windows with triple glazing.  

Successful building envelopes shield the occupants from exterior weather conditions while providing 
a connection to the outside using natural light and views. The net effect of a window in the energy 
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balance of a building depends on the characteristics of glazing and orientation of the window as well as 
the solar and weather data.  

Within the framework of this investigation, detailed dynamic energy consumption simulations were 
carried out to identify optimal characteristics and orientation of glazed surfaces in order to ensure both 
adequate overall energy efficiency of the building during the year, and the thermal comfort of people. 

The most recent and actual studies on overheating in well insulated buildings is shown in figure 1.  

Table 1. Review of existing studies 

Research Field Impact on thermal 
comfort Energy consumption Shortcomings 

Aleksandrs and 
Elokhov, 2013 

Passive Residential 
House 

were not addressed Energy consumption 
for cooling is 5 
kWh/m2, and 14% of 
heating consumption 

No specified 
window 
properties 

T. Psomas, P. 
Heiselberg, T. Lyme, 
and K. Duer 2017 [2] 

Automatic control of 
windows and blinds 
in Danish climate 

Overheating exceeds 
100 hours per year. 

were not addressed  Glazing g-value 
wasn’t addressed  

T. Psomas, P. 
Heiselberg, K. Duer, 
and E. Bjørn, 2016 [3] 

Well-insulated 
single-family 
residential houses 

g-values significantly 
reduce overheating 

were not addressed U- values wasn’t 
addressed 

Pathan, A. 
Mavrogianni, A. 
Summerfield, T. 
Oreszczyn, and M. 
Davies, 2017 [4] 

Residential houses 
in London 

Widespread in both 
the old apartments 
and the new building 

General data No sufficient 
description of 
the delimiting 
structure 

E. Kähkönen, K. 
Salmi, R. Holopainen, 
P. Pasanen, and K. 
Reijula, 2015 [5] 

Residential Houses  In the summer, there 
are no significant 
differences in energy 
efficient and regular 
buildings 

were not addressed No sufficient 
description of 
the delimiting 
structure 

D. Baranova, D. 
Sovetnikov, D. 
Semashkina 2017 [6] 

Residential homes. 
The window area 
41% of the floor area 

An operative tempera-
ture above 25 °c is 
observed 3140 hours  

Energy consumption 
for cooling accounts 
for 9% of heating 
consumption 

Glazing g-value 
wasn’t addressed 

2.  Method  
Building energy modelling (BEM) allows to predict the energy consumption of the building, to find and 
correct the weak spots in terms of energy consumption and to find the most effective way to use energy 
saving technologies. The IDA Indoor Climate and Energy (IDA-ICE) 4.8, chosen as the BEM in the 
research, is a whole-year detailed and dynamic multi-zone simulation application for study of thermal 
indoor climate as well as the entire building energy consumption. The main advantage of the software 
package is a detailed report for each of the building zones and for the whole building, which includes 
calculation of heat flows and inflows, maintained temperatures, sources of heat losses and energy costs 
to maintain a comfort temperature. 

IDA-ICE was validated according to ISO 13791: 2012 "Thermal performance of buildings – 
Calculation of internal temperatures of a room in summer without mechanical cooling – General criteria 
and validation procedures“ guidelines [7] and [8]. Climate data is taken from ASHRAE 2013 and the 
wind profile from ASHRAE 1993. The accuracy of IDA-ICE climate data was multiply tested [9] [10]. 
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The heat transmission ratios of building envelope were adopted according to the requirements of LBN 
001-15 “Thermal performance of building envelope”. 

A model created for the study is an office building and specifics of heat gains, located in Riga, Latvia 
(figure 1). 

  
Figure 1. The 3D model of office building and profile of internal heat gains. 

The building parameters are as follows:  

• Floor area – 144,0 m2  
• Volume – 432,0 m3 
• Wall area – 144,0 m2 
• Windows/Walls – 38,7 % 
• Walls/Volume – 0,3333 m2/m3 
• Area of other windows – 19,8 m2 
• Adjusted indoor temperature in summer/winter – 25˚C/20 °C 
• Ventilation – constant air flow 2 l/sm2 

The area of main glazed window façade is 35,7 m2. Area of other glazing is 19,8 m2. In scope of this 
study properties and orientation of main glazes faced were changed while properties of other windows 
remained constant (U=1.21 W/(m2·K), g=0.34). To evaluate the impact of window properties on the 
annual energy consumption of the office building, 16 scenarios were developed. The value of 
overheating (25 °C) was chosen to evaluate overheating and cooling loads based on the 
recommendations of the standards ASHRAE 62.1-2007. 25 °C thresholds also is assumed in other 
studies focused on thermal comfort [11] [12] [13]. In addition CIBSE Guide J [14] estimates an 
overheating on the basis of a temperature of 25 °C [15] [16]. Building occupied from 9.00 till 17.00 from 
Monday till Friday and from 11.00 till 15.00 on Saturday. The occupancy is assumed 0.5 on Saturday. 
External wall assumed as light weight concrete with thermal insulations.  

The main parameters describing the heat properties of the windows are the heat transferee coefficient, 
air permeability, water tightness, and solar permeability (g). In modern dynamic calculations, the 
important role belongs to g-value of glazing, which varies between 0,22 and 0,89. 

The orientation of windows and the impact of g-value on energy consumption during the year were 
analyzed, taking into account the climate data, heating and cooling consumption (separately), and the 
influence of blinds. The working algorithms of blinds are as follows: 

• 1. (Sun) – blinds are closed if the sun radiation on window surface exceeds 100 W/m2. 
• 2. (Sun + Get heat) – blinds are closed if the sun radiation on window surface exceeds 100 W/m2, 

and people stay in the room. When people do not stay in the room, the blinds activate if the sun 
radiation does not exceed 100 W/m2 and the room does not need to be heated. 

• 3. (Sun + Get heat + Preserve heat) – blinds are closed like in the "Sun" and "Get Heat" scenarios, 
but also during the night when there is no need for heating and people do not stay in the room. 

Simulations in IDA-ICE software were performed according to the Table 2. The second column shows 
the orientation of the glazed wall, which has the biggest impact on the internal climate of the office 
space. The changing parameter of glazing is g-value, while U-value of the stainless glass is same for all 
simulations. The fifth column shows the presence of the blinds, their type and working principle.  
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Table 2. List and transcript of scenarios. 

Scenario # Orientation of the 
glazed wall U-value g-value Blinds: working algorithm # 

1 North 1.24 0.34 No 
2 South 1.24 0.34 No 
3 South 1.24 0.34 Outdoor marquise blinds: 1. 
4 South 1.24 0.34 Outdoor marquise blinds: 2. 
5 South 1.24 0.34 Outdoor marquise blinds: 3. 
6 South 1.24 0.34 Indoor blinds: 1. 
7 South 1.24 0.34 Indoor blinds: 2. 
8 South 1.24 0.34 Indoor blinds: 3. 
9 South 1.24 0.59 No 

10 North 1.24 0.59 No 
11 South 1.24 0.59 Outdoor marquise blinds: 1. 
12 South 1.24 0.59 Outdoor marquise blinds: 2. 
13 South 1.24 0.59 Outdoor marquise blinds: 3. 
14 South 1.24 0.59 Indoor blinds: 1. 
15 South 1.24 0.59 Indoor blinds: 2 
16 South 1.24 0.59 Indoor blinds: 3. 

3.  Data analysis of energy consumption dynamic simulations  
The simulation reflected on Figure2 shows that the energy consumption is approximately 30% bigger 
for scenarion # 10, which means that glazing with lower g-value (0.34) more effectively protects the 
room from overheating during summer. 

 
Figure 2. Energy for cooling (kWh/m²) for the building with north-oriented glazed wall. 

In the case of simulation # 10, the heat in the room is saved more efficiently, because energy consumption 
for heating is about 10% less than for simulation # 1. Figure 3 reflects the annual cost of heating and 
cooling for the building with the north-oriented glazed wall. It can be concluded that scenario # 10 is 
more beneficial than scenario # 1, despite the fact that in the last case the cost of cooling is smaller. This 
can be explained by the climatic properties of Latvia – the cooling season is shorter than the heating one. 

 
Figure 3. Costs Eur/year for heating and cooling for a building with north-oriented glazed wall (heat 
0.06 €/kWh; electricity 0.16 €/kWh). 
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Figure 4 demonstrates the comparison of energy consumption for cooling of office space with a south-
oriented glazed wall with different blinds types with different working algorithms. It is seen that the 
least amount of energy for cooling is spent in scenarios where low g-value (0.34) glazing and blinds 
with different operating principles are implemented. Scenarios #14, #15, and #16, show less effective 
results. In these simulations glass with a g-value 0,59 and indoor blinds with all operating principles 
were implemented. 

 
Figure 4. Energy for cooling (kWh/m²) for building with south-oriented glazed wall. 

Figure 5 shows the comparison of energy consumption for heating of office space with a south-oriented 
glazed wall with different blinds and different working algorithms. In scenario #9 the heat is saved most 
effectively (a g-value of used glazing – 0,59; no blinds). The worst results were shown by scenarios # 3, 
# 4 and # 5 that used glazing with a g-value of 0.34 and marquise blinds with different working algorithms.  

 
Figure 5. Energy for heating (kWh/m²) for buildings with South-oriented glazed wall. 

From the graphic on Figure 5, it can be concluded that scenarios # 12, 13, 11 and 9 are more beneficial 
than all other simulations. One of them is a scenario that uses glazing with a g-value 0,59, no blinds, 
which allows to state that in Latvian climate, technologically complex shading systems do not give 
a great energy-saving effect. 
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Figure 6. Costs (EUR/year) for heating and cooling for building with South-oriented glazed wall par 
(heat 0.06 €/kWh; electricity 0.16 €/kWh). 

Figure 6 combines all data, allowing to explore the energy consumption for every scenario. After 
exploring all the results, we can conclude that the leadership belongs to scenario # 9 (the glazed wall of 
the building is South-oriented and the parameters of glass are U = 1,24 and g = 0,59). This is also 
reflected in the amount of consumed energy in the year cut, as well as relatively low price for this type 
of glazing (no expensive complex shading systems used). 

4.  Room operational temperature analysis 
The optimal air parameters in the room are determined using the operating temperature of the room [17]. 
Despite the fact that glazing with simple coating (g = 0,59) provides the highest energy savings and is 
cost-effective, it is necessary to explore the operating temperature of the scenario # 9 and to compare it 
with that of scenario # 2 which analyses a similarly oriented building with other glazing parameters 
(g = 0.34).  

Figure 7 shows the comparison of operational temperatures, that exceeds a human comfort 
temperature of 25 °C all year long, for two scenarios. It is apparent that in the scenario # 9, indoor 
surfaces get overheated over 25 °C more frequently than in the scenario # 2. Also, the maximum surface 
temperature exceeds 27 °C in scenario # 9, and in the scenario # 2 it is 1 °C less. 

   
#9  g = 0,59  #2 g = 0,34 

Figure 7. Room operative temperature. 
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5.  Conclusions 
In modern office buildings the glazing surface area reaches up to 90% of the wall area. The increased 
proportion of facade area glazing not only results in additional cooling loads but also significantly 
aggravates the thermal comfort. Several studies showed the notable overheating of essential spaces 
during the summer while not applying passive or active cooling methods. 

During simulations, it was found that for north-oriented buildings, glazing with low g-value (0.34), 
30% more effectively protects the room from overheating in the summer period. In winter, however, the 
same glazing worse keeps the heat in the room. Therefore, the results of the year energy balance for 
north-oriented building, allows to conclude that the glazing with a g-value of 0,59 is more beneficial, 
both from comfort and financial point of view. 

By the results of simulations, for southeast oriented buildings, glazing with low g-value (0.34) twice 
more effectively protects the premise from overheating during summer. The detailed analysis of thermal 
comfort leads to conclusion that glazing with a lower g-value can drastically reduce the congestion risk 
in the premises, as well as the operational temperature of the premises. 

While usage of external blinds can improve protection from indoor overheating, however, within the 
framework of this investigation, installing complex blinds did not help to achieve a significant reduction 
of energy consumption for both heating and cooling needs. The main reason for that is relatively low 
number of sunny days in Latvia (approximately 78 days per year). Also, the necessity of define daylight 
intensity in the office was assumed in the simulation algorithm, thus the blinds were opened and the 
shade coefficient of them was not sufficient to completely eliminate the heat inflow. Of two types of 
blinds widely used in Latvia, marquise type blinds appeared to be more efficient than indoor blinds – 
the installation of the marquise blinds helps to reduce the energy consumption for cooling by 19% 
compared with indoor blinds.’ 

Acknowledgement 
The financial support of the European Regional Development Fund project Nr.1.1.1.1/16/A/007 “A New 
Concept for Sustainable and Nearly Zero-Energy Buildings” is acknowledged 

References  
[1] “Report on Resource Efficiency Opportunities in The Building Sector,” 2013. 
[2] Psomas T, Heiselberg P, Lyme T, and Duer K 2017 Automated roof window control system to 

address overheating on renovated houses: Summertime assessment and intercomparison 
Energy Build. 

[3] Psomas T, Heiselberg P, Duer K and Bjørn E 2016 Overheating risk barriers to energy renovations 
of single family houses: Multicriteria analysis and assessment Energy Build. 117 138–48 

[4] Pathan A, Mavrogianni A, Summerfield A, Oreszczyn T and Davies M 2017 Monitoring summer 
indoor overheating in the London housing stock Energy Build. 141 361–78 

[5] Kähkönen E, Salmi K, Holopainen R, Pasanen P and Reijula K 2015 Thermal environment in 
eight low-energy and twelve conventional Finnish houses Appl. Ergon. 51 50–9 

[6] Baranova D, Sovetnikov D, Semashkina D and Borodinecs A 2017 Correlation of energy 
efficiency and thermal comfort depending on the ventilation strategy Procedia Eng. 205 503–
10 

[7] Soleimani-Mohseni M, Nair G and Hasselrot R 2016 Energy simulation for a high-rise building 
using IDA ICE: Investigations in different climates Build. Simul. 9(6) 629–40 

[8] Prasauskas T, Martuzevicius D, Kalamees T, Kuusk K, Leivo V and Haverinen-Shaughnessy U 
2016 Effects of Energy Retrofits on Indoor Air Quality in Three Northern European Countries 
Energy Procedia  96 

[9] Kalamees T et al 2012 Development of weighting factors for climate variables for selecting the 
energy reference year according to the en ISO 15927-4 standard Energy Build. 47 53–60 



Central Europe towards Sustainable Building 2019 (CESB19)

IOP Conf. Series: Earth and Environmental Science 290 (2019) 012105

IOP Publishing

doi:10.1088/1755-1315/290/1/012105

8

 
 
 
 
 
 

[10] Kalamees T 2004 IDA ICE: the simulation tool for making the whole building energy- and HAM 
analysis 

[11] Mavrogianni A, Wilkinson P, Davies M, Biddulph P and Oikonomou E 2012 Building 
characteristics as determinants of propensity to high indoor summer temperatures in London 
dwellings Build. Environ.  

[12] Coley D A, Fosas D, Ramallo-Gonzalez A, Natarajan S, Herrera M, and Fosas de Pando M 2018 
Mitigation versus adaptation: Does insulating dwellings increase overheating risk? Build. 
Environ. 

[13] Ozarisoy B 2019 Assessing overheating risk and thermal comfort in state-of-the-art prototype 
houses that combat exacerbated climate change in UK Energy Build. 

[14] CIBSE 2002 Guide J: Weather, Solar and Illuminance Data Chart. Inst. Build. Serv. Eng. 
[15] Pathan A, Mavrogianni A, Summerfield A, Oreszczyn  T and Davies M 2017 Monitoring summer 

indoor overheating in the London housing stock Energy Build. 2017 
[16] Fifield L J, Lomas K J, Giridharan R and Allinson D 2018 Hospital wards and modular 

construction: Summertime overheating and energy efficiency Build. Environ. 
[17] EN-ISO-7730 2005 Moderate Thermal Environments- Determination of the PMV and PPD 

Indices and Specification of the Conditions of Thermal Comfort.  



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 450

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 450

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /CZE <>

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



