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Abstract — The European Union, through the Energy
Performance of Building Directive (EPBD), has recently set the
minimum requirements in order to reduce the energy
consumption of existing buildings and achieving nearly zero
energy buildings (NZEBs). In order to comply with these
requirements different aspects of the building sector have to be
dealt with. In the present paper two different aspects related to
the energy and environmental performances of the existing
building towards NZEB are analyzed: a) the use of the Smart
Energy Systems with particular regard to the heat sharing
systems, and b) the effect of the window retrofit on indoor air
quality.
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L INTRODUCTION

A key challenge for European Countries, like Italy,
characterized by a rich building heritage (mostly identified as
Historical Buildings), is the energy retrofit of existing buildings
in order to make their energetic performances as close as the
NZEB ones. This is even more important for buildings erected
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after World War Two through novel techniques, characterized
by the use of reinforced concrete and prefabricated building
components, with respect to the traditional ones. Actually, as
the days go by, building quality resulted poor: e.g. the
reinforced concrete turned out to be not everlasting, the walls
shown major issues in terms of energy performances, the whole
building did not result earthquake-proof (this is a main concern
in Italy where high standards are required due to its seismic
risk [1]).

Summarizing, the Italian building heritage should be deeply
retrofitted, such retrofit should be synergic as it should take
into account simultaneously the different criticalities of the
buildings [2]. Despite the priority actions to be carried out in
terms of seismic risk, an integrated approach in building
retrofitting should be used in the transition towards the NZEBs.
This is even more important for building reconstruction in the
towns of Central Italy recently hit by a devastating earthquake.

Retrofit actions can obviously concern both the building
envelope and the HVAC system [3], but not always can be
performed contemporarily. In fact, very often existing
buildings show several constraints (e.g. historical and/or
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architectural) and, consequently, it is impossible to retrofit the
envelope. In other cases, unfortunately, combined actions on
building plants and envelope, which theoretically can lead to
huge energy consumption reduction, are nullified by poorly
effective retrofit interventions.

Different methods have been developed for mapping
buildings energy consumption in order to better target, model
and plan the needed interventions [4-7]. Furthermore, several
innovative solutions have been proposed to improve the
energetic performances of existing buildings such as the use of
hydrogen [8], innovative CO, methanation processes to be used
in storage systems [9], solar assisted heat pumps [10], Smart
strategies applied at district level [11,12] as well as particular
solutions tailored to historical buildings [13,15].

In this context, thermal storage has been identified as one
of the most promising solutions [16] and its potentialities are
already being exploited by means of Heat Pumps (HPs) and
District Heating (DH) networks. DH in particular are gradually
moving towards lower working temperature in order to reduce
heat losses and ensure a more efficient waste heat recovery,
also in line with the “EU Strategy on Heating and Cooling
(2016)” where the deployment of the so called 4% generation of
District Heating (low distribution temperatures, assembly-
oriented components and more flexible pipe materials) is
promoted. Such networks come along with the growth of low-
energy buildings, since such low-temperature networks are
feasible only for low-temperature indoor heating systems that
are not present in most of the existent building stock in EU and
globally.

Moreover, Heat Roadmap Europe has identified district
heating and cooling networks as an essential component to
increase the heating system efficiency in a sustainable and
economic way [17]: it is clear though, that future networks
will have to be completely different from the ones used today
[18].

In the present paper, the authors analyze how the Smart
Energy Systems (SES) approach through the innovative “heat
sharing” principle can be partly nullified by the incorrect
realization of the retrofit. As for example, windows retrofit,
which in theory presents low cost and great potential in energy
consumption reduction, are strongly affected by the installation
effectiveness.

II. METHODOLOGY

A. The use of the smart energy systems and the heat sharing
approach

In the present work, a preliminary analysis to evaluate the
energy savings achievable by applying an innovative Smart
Energy Systems (SESs) based on the concept of heat sharing
has been analyzed. SESs are characterized by the usage of
clean local Renewable Energy Sources (RES), the presence of
storage energy systems of all energy vectors and of monitoring
and control systems able to optimally manage the energy
production and consumption. SESs need to merge the different
energy consumptions and interconnect the energy vectors
where possible. The particular SES analyzed in this paper

merges the electric and the heating demand by applying an
innovative approach to the use of Heat Pumps (HPs).

In particular, a standardised and turn-key version of hybrid
SES has been considered, accounting for the major part on
energy production devices and consumers typology by
implementing a low-grade heat water distribution pipeline
using an innovative approach that allows the system
construction and operation independently by the used
technologies, starting from the basic principle of district
heating network along with the hybrid systems concept.

The heat sharing concept is based on the well-known
concept of District Heating (DH), thanks to the introduction of
Building Integrated Heat Pumps (BIHP) it is possible to lower
the grid temperature, thus lowering the thermal losses, without
increasing the pipes diameter and thus the infrastructure costs.

The SES is constituted by a central HP supplying low-
temperature fluid to buildings, in each building is then installed
a water-source BIHP that raises the fluid temperature to the one
needed for inner space heating and Domestic Hot Water
(DHW) production. In this layout, the BIHP use the low-
temperature network as a thermal sink thus sharing the heat.

The proposed solution was analyzed from an energetic and
economic point of view and it has then been compared to
traditional systems in order to prove its feasibility.

B. The window retrofit

In order to enhance the energy saving of the building
sector, a main approach could be represented by retrofitting
existing buildings. In particular, new opaque and transparent
walls could easily decrease the heat losses through the building
envelope. Nonetheless, retrofitting walls could be problematic
for buildings with historical constraints or aesthetic
peculiarities not allowing invasive solutions (e.g. envelope
insulation). On the contrary, the retrofit of the windows is
easier and can also be applied in historical buildings [19] by
replicating the original window frame with improved
performance materials.

Since windows are mainly responsible for air permeability
of the buildings, and then for ventilation energy losses, the
window retrofit can successfully improve the overall energy
performance by reducing the leakages. Unfortunately, more
energy efficient windows can strongly reduce the building
airing [20] and then the Indoor Environmental Quality (IEQ)
[21-23]. Therefore, a good evaluation of the actual air
exchange rate is a key aspect to estimate the indoor air quality
(IAQ) in the building. Moreover, even when a mechanical
ventilation system is present, is important to quantify the air
infiltrations because they can lead to oversizing the ventilation
system with inevitable energy waste. In fact, the ASHRAE
Standard 62.2 [24] requires the reduction of mechanical
ventilation if air infiltrations are higher than a certain level. The
air leakages cannot be neglected in existing buildings: they
should be investigated before retrofit interventions in order to
reduce them. Anyway, an inappropriate installation can nullify
the expected energetic benefits. In the present paper the
possible installation issues during window retrofit were also
analyzed.



TABLE L CHARACTERISTICS OF THE BUILDING INVESTIGATED
Buildin Year of Volume, | Envelope | Height | Degree
€| construction | V (m®) | Area (m?) (m) day (°C)
1 1978 178 226 12 1164
2 1951 436 418 17 1164
3 1910 138 137 14 1383
TABLE IL CHARACTERISTICS OF THE WINDOWS BEFORE AND AFTER
RETROFIT
Window | Vindow | Window Air
o material material . Retrofit
Building | surface Tightness .
area (m?) before after Class [25] technique
Retrofit Retrofit
- rubber seals
! 8 Wood pvC 4 - substitution
2 19 Wood Aluminum substitution
3 4 Iron Aluminum 4 substitution

The study of the effect of window retrofit was carried out
performing a Blower Door Test (BDT) experimental campaign
before and after different window retrofit solutions on three
buildings located in the Central Italy (climatic zone C)
(TABLE I. ). Two window retrofit approaches were analyzed:
(i) the application of a new rubber seal on the window frames
(only for Building 1), and (b) the replacement of the original
windows with new certified high performance windows (on all
the buildings). The Building 1 was retrofitted in two steps: the
application of new rubber seals to the existing wooden window
frames and the substitution of windows with new certified high
performance windows. In the Building 2 and building 3 was
considered the substitution of the windows as retrofit solution:
indeed, the wood and iron windows were replaced with PVC
and aluminum thermal break windows (class 3 and 4 according
to EN Standard 12207 [25]; TABLE 1II. ).

The BDT test [25, 28] is based on the mechanical
pressurization/depressurization of the building (or part of it), in
particular, the airflow rate through the building envelope (g) is
measured as a function of the indoor-outdoor static pressure
difference (Ap) as:

q=CXxAp” (1)

here C and n represent the flow coefficient and the air pressure
exponent, respectively; they are evaluated through a simple
linear regression. The experimental analysis was performed
considering the ISO 9972 “method B”, which is the test of the
building envelope with intentional opening closed or sealed
[26-28]. The experimental apparatus used of the BDT is made
up of a calibrated airproof fan fitted to the door, a flow rate
regulation system to set the value of indoor-outdoor pressure
difference, two flow rate measurement devices, a digital micro-
manometer measuring the pressure differences, a thermo-
hygrometer to measure air temperature and relative humidity, a
hot wire anemometer to diagnose possible air infiltrations in
the building during BDT.

BDT results provided the airflow rate through the building
envelope at a pressure difference of 50 Pa (¢s0); such value

allowed to evaluate the main air-tightness parameters, such as
the air exchange rate at 50 Pa (n50) [24, 28-30]:

nso =qso/ V 2

Moreover, the natural air exchange rate (4ER) was
estimated from the (#s0) through the equation [31]

AER = nso/ N 3)

where N ranges 10 to 30 [32], depending on the type, age,
height, orientation of the building, as well as on the type of
windows/other openings and the possible presence of the
ventilation systems, etc. Here a commonly accepted N value of
20 was considered.

III. RESULTS

A. The use of the smart energy systems and the heat sharing
approach

The considered SES will allow the temperature of the
working fluid flowing through the network to be around 35-
40 °C thus strongly decreasing the amount of energy losses
along the pipes and allowing to get better thermal comfort and
indoor air quality as well as an increased simplicity in
exploiting local RES. To do so, a central Heat Pump (HP) (e.g.
air/ground/seawater-source HPs) will supply the main energy
carrier i.e. low-temperature water. The thermal energy flowing
through the pipes will work as a shared heat-sink for further
water-source HPs which will be integrated in the buildings. In
such a way, the building integrated HPs will boost the fluid
temperature to make it suitable for high-temperature
applications, needed by the most common inner space heating
systems.

Both central HP and BIHPs work with very high COP
thanks to the two temperature levels required by the system.
Thermal losses in the network are strongly reduced compared
to a traditional DH network thanks to the lower temperature in
the pipes. Furthermore, the energy needed to run the pumps for
the fluid transport is not increased since the energy gap created
by a lower temperature in the network is not filled by an
increased flow rate but it is supplied in form of electricity to
the BIHP.

The system will exploit the basic principle of district
heating network to implement a low-grade heat water
distribution pipeline (water envisaged temperature around 35-
40 °C), thus ensuring a more efficient system without
jeopardising comfort and indoor air quality.

As detailed in Figure 1, the thermal energy flowing in the
grid will work as a shared heat-sink for water-source HPs
integrated in the buildings that will raise the fluid temperature
to make it suitable to the most common heat emission devices
used in the inner space heating systems (i.e. radiators, HVAC,
radiant floor heating system, fan coils).

This layout allows HPs to work with the optimal heat-sink
temperature along the whole year and thus with the highest
CoP during the heating season and Energy Efficiency Ratio
(EER) during the cooling season. Furthermore, thanks to the
presence of HPs, the low temperature in the grid will not



implicate an increase of the flow rate: by consequence, the
network size and cost as well as the energy needed for fluid
transport will not increase. In fact, the grid will have to
transport an amount of energy that is about 4 of the one of a
traditional DH network since the remaining energy will be
supplied in form of electricity. An HP will be used in the
central thermal station; it will work with a limited temperature
range (between 20 °C and 40 °C accordingly to the grid layout
and losses) and thus with a high CoP.

|
- Central
HP thermal storake

|
RES Smart Control System

Heat Exchanger

T=25°C T=35°C

summarized. The comparison with the reference value of
natural ventilation (“Excess of Natural Ventilation™), as well as
the energy analysis of the building, was performed considering
an air change rate (nso) reference value of 0.3 h! (value
prescribed by the Italian regulation on residential buildings).

—] Central thermal station

Fig. 1. Layout of the heat sharing smart energy system

A hybrid energy system designed in this way will allow the
conversion of the electric energy in excess into thermal energy,
thus creating the possibility to store it in thermal storages both

TABLE IIL RESULTS OF THE DIFFERENT RETROFIT SOLUTIONS
CONSIDERED IN THE THREE BUILDINGS.
. Excess of
o ge Windows |Leakage rate| ns AER
Building retrofit (m’ hY) o1 | (0 natural
ventilation (h™)
pre-retrofit 2513 14.1 0.71 0.41
1 rubber seals 1889 10.6 | 0.53 0.23
substitution 4918 27.6 | 138 0.88
’ pre-retrofit 5968 13.7 | 0.68 0.38
substitution 5126 13.0 | 0.65 0.35
3 pre-retrofit 1005 7.3 0.37 0.07
substitution 629 4.6 0.23 -0.07
m m m TABLE IV. BUILDING ENERGY DEMAND DUE TO AIR LEAKAGES.
o Windows Energy Excess of Excess of
Building retrofit demand energy demand energy
(GJ yr) (GJ yrh) demand (%)
pre-retrofit 4.25 2.44 57.4
1 rubber seals 3.20 1.39 43.4
substitution 832 6.51 78.3
) pre-retrofit 10.12 5.18 56.2
substitution 9.62 5.68 53.9
3 pre-retrofit 2.03 0.36 17.8
substitution 1.27 -0.40 -31.3

as central thermal energy storage (TES) or user TES, which are
particularly advantageous for the reasons detailed in what
follows: thermal storages are significantly cheaper than
traditional electric ones; thermal energy can be stored at
relatively low temperature (35 °C) thus reducing heat losses.

Thanks to a preliminary parametric analysis of the main
components relative cost, it is possible to say that the number
of BIHP installed is the most important variable to be
considered when designing the system. In any case, the system
presents economic cost that are, in the worst case, comparable
to traditional solutions.

Finally, it will be possible to implement a power-to-heat
strategy to store and use the potential renewable excess, thus
allowing, by logical consequence, the merging between electric
and heating sectors. Furthermore, when renewable energy
excess cannot be exploited instantaneously, thermal storage
devices can be integrated in the heat sharing SES. In such a
designed system, each building can be connected to a given
distribution network and become at the same time a node able
to produce energy locally (i.e. buildings as prosumers).

B. The window retrofit

In TABLE III. and TABLE IV. the main results of the
BDTs performed both before and after window retrofit on the
three buildings are reported. In particular, the air leakage
parameters and related energy demand for ventilation are

The cheapest retrofit solution adopted on the Building 1,
i.e. applying the new rubber seals, reduced the air change rate
(nso) of 24.8% with respect to the pre-retrofit value. This
improvement is likely due to the previous ineffective seal of
the existing wooden windows. The second retrofit solution on
the Building 1, i.e. substitution of windows with novel certified
PVC ones, led to an unexpected increase of building
permeability (nso, increase of 95.6%). Nonetheless, when
adopted for the Building 2 and 3, the window substitution
solution reduced, as expected, the air leakages by 4.9% and
37.4% in terms of nso, respectively. This enhancement resulted
in a reduction of the energy demand (TABLE IV.) with
unpredictable effect on the indoor air quality (since no
ventilation systems are used).

The contradictory results obtained with the complete
window substitution can be ascribed to possible installation
issues: to this end a post-hoc investigation using a hot wire
anemometer was performed to detect possible air leakages
through windows: such diagnosis confirmed incorrect
installation in the Building 1 and 2. Summarizing, when not
properly performed, the window retrofit can worsen the air-
tightness performance of the buildings despite the use of
certified windows.



IV. CONCLUSIONS

As regard the heat sharing SES, the preliminary results
show that the solution proposed is energetically the best option
compared to traditional DH and to traditional individual
heating systems. The considered SES assures an interesting
amount of carbon avoidance thanks to the electrification of the
heating demand. An important impact on this result is made by
the electric supply assumptions.

Concerning the effect of the window retrofit, the first
results confirmed that possible wrong installation could result
in an increase of air leakages and the related energy demand:
such findings highlight the importance of starting an in-depth
technical discussion focused on the characterization and the
assessment of air leakages of windows.

REFERENCES

[1] E. Guidoboni, G. Valensise, “Il peso economico ¢ sociale dei disastri
sismici in Italia negli ultimi 150 anni”. Bologna: Bonomia University
Press. 2011 (In Italian)

[2] F.R. d’Ambrosio, F.R. Petti, “Una proposta di indagine integrata per la
riqualificazione strutturale-energetica”. Il Giornale dell’Ingegnere, 6, 21-
23,2017. (In Italian)

[3] Mancini, F., Clemente, C., Carbonara, E., & Fraioli, S.. Energy and
environmental retrofitting of the university building of orthopaedic and
traumatological clinic within sapienza citta universitaria. Energy
Procedia, (2017), 126 195-202.

[4] M. Noussan, B. Nastasi “Data Analysis of Heating Systems for
Buildings-A Tool for Energy Planning, Policies and Systems
Simulation” energies, vol. 11, 2018.

[51 R. Gupta, M. Gregg “Targeting and modelling urban energy retrofits
using a city-scale energy mapping approach” J. of Cleaner Prod., vol.
174, pp. 401-412, January 2018.

[6] Y. Wei, X. Zhang, Y. Shi, L. Xia et al. “A review of data-driven
approaches for prediction and classification of building energy
consumption” Ren. and Sust. En. Reviews, vol. 82, pp. 1028-1047,
2018.

[71 N. Soares, J. Bastos, L.D. Pereira, A. Soares et al. “A review on current
advances in the energy and environmental performance of buildings
towards a more sustainable built environment” ren. and Sust. En.
Reviews, vol. 77, pp. 845-860, September 2017.

[8] B. Nastasi, U. Di Matteo, “Innovative use of Hydrogen in energy
retrofitting of listed buildings” Energy Procedia , vol. 111, pp. 435-441,
2017 [8th International Conference on Sustainability in Energy and
Buildings].

[91 B. Castellani, A. M. Gambelli, E. Morini, B. Nastasi et al.,
“Experimental Investigation on CO2 Methanation Process for Solar
Energy Storage Compared to COc-Based Methanol Synthesis” energies,
vol. 10, June 2017.

[10] S.R. Asaee, V.I. Ugursal, 1. Beausoleil-Morrison “Techno-economic
assessment of solar assisted heat pump system retrofit in the Canadian
housing stock” Applied Energy, vol. 190, pp. 439-452, 2017.

[11] Militello, A., Borra, M., Bisegna, F., Burattini, C., & Grandi, C.Smart
technologies: Useful tools to assess the exposure to solar ultraviolet
radiation for general population and outdoor workers. IET conference
publications; 2016.

[12] Mattoni, B., Nardecchia, F., Benelli, A., Buscaglione, S., Pagliaro, F., &
Burattini, C. A quantitative evaluation of the mutual influences among
smart strategies applied at district level. Conference proceedings - 2017
17th IEEE international conference on environment and electrical
engineering and 2017 1st IEEE industrial and commercial power
systems europe, EEEIC / I and CPS europe 2017; 2017.

[13] F. Rosa, E. Carbonara, “An analysis on technological plant retrofitting
on the masonry behaviour structures of 19th centruy Traditional
Historical Buidlgins (THB) in Rome” Energy Procedia, vol. 133, pp.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

(23]

[26]

[27]

(28]

[29]

[30]

(311

[32]

121-134, 2017 [Climamed 2017 — Mediterranean Conference of HVAC;
Historical buildings retrofit in the Mediterranean area]

A. Albo, F. Rosa, M. Tiberi, B. Vivio “High-efficiency and low-
environmental impact systems on a historical building in Rome: an
InWall solution” WIT Transactions on the Built Environment, vol. 142,
pp. 529-540, 2014 [5th International Conference on Harmonisation
Between Architecture and Nature, Eco-Architecture 2014].

Mancini, F., Cecconi, M., De Sanctis, F., & Beltotto, A.Energy retrofit
of a historic building using simplified dynamic energy modeling. Energy
procedia; 2016. 1119 -1126.

Rech, S.; Lazzaretto, A.; Smart rules and thermal, electric and hydro
storages for the optimum operation of a renewable energy system.
Energy 2018, 147, 742-756.

Connolly, D., Mathiesen, B. V., Ostergaard, P. A., Moller, B., Nielsen,
S., Lund, H., ... Trier, D. (2013). Heat Roadmap Europe 2: Second Pre-
Study for the EU27. Department of Development and Planning, Aalborg
University.

Vandermeulen A, van der Heijde B, Helsen L. Controlling district
heating and cooling networks to unlock flexibility: A review. Energy
2018;151:103-15.

Ficco, G.; lannetta, F.; Ianniello, E.; d’Ambrosio Alfano, F.R.;
Dell’Isola, M. U-value in situ measurement for energy diagnosis of
existing buildings. Energy Build. 2015, 104, 108-121.

d’Ambrosio Alfano, F.R.; Ficco, G.; Palella, B.I.; Riccio, G.; Ranesi, A.
An Experimental Investigation on the Air Permeability of Passive
Ventilation Grilles. Energy Procedia 2015, 78, 2869-2874.

D’Ambrosio Alfano, F.R.; Olesen, B.W.; Palella, B.I.; Riccio, G.
Thermal comfort: Design and assessment for energy saving. Energy
Build. 2014, 81, 326-336.

Buonanno, G.; Morawska, L.; Stabile, L. Particle emission factor during
cooking activities. Atmos. Environ. 2009, 43, 3235-3242.

Alcamo, J.; Olesen, J.E. Climate and climate change. In Life in Europe
under Climate Change; Wiley Blackwell: Chichester, UK, 2012; Chapter
2.

American Society of Heating, Refrigerating and Air Conditioning
Engineers (ASTM). Ventilation and Acceptable Indoor Air Quality in
Low-Rise Residential Buildings Infiltration and Ventilation
Requirements; ANSI/ASHRAE Standard 62.2-2016; American Society
of Heating, Refrigerating and Air Conditioning Engineers: Atlanta, GA,
USA, 2016.

European Committee for Standardization (CEN), Windows and
Doors—Air Permeability—Classification; EN  Standard 12207,
European Committee for Standardization: Brussels, Belgium, 1999.

d’Ambrosio Alfano F.R., Dell’Isola M., Ficco G.Tassini F.,
Experimental analysis of air permeability in Mediterranean buildings
using the fan pressurization method” Building and Environment 53
(2012) 16-25

d’Ambrosio Alfano F.R., Dell’Isola M., Ficco G., Palella B.1I, Riccio G.
On Experimental Air-Tightness Analysis in Mediterranean Buildings
afterWindows Retrofit. Sustainability, 8, 991-999, 2016.

International  Organization for Standardization (ISO). Thermal
Performance of Buildings—Determination of Air Permeability of
Buildings—Fan  Pressurization Method; ISO Standard 9972;
International Organization for Standardization: Geneva, Switzerland,
2006.

Buildings Performance Institute Europe (BPIE). Indoor Air Quality,
Thermal Comfort, and Daylight: Analysis of Residential Building
Regulations in Eight EU Member States; BPIE: Brussels, Belgium,
2015.

European Committee for Standardization (CEN). Thermal Performance
of Buildings e Determination of Air Permeability of Buildings ¢ Fan
Pressurization Method; EN Standard 13829; European Committee for
Standardization: Brussels, Belgium, 2000.

Dubrul, C. Inhabitants Behaviour with Respect to Ventilation; Technical
Note 23; UK, Coventry, AIVC, 1988, ISBN 0 946075 36 0, (AIVC
Technical Note 23).

American Society for Testing and Materials (ASTM). Standard Test
Method for Airflow Calibration of Fan Pressurization Devices; ASTM



Standard E1258; American Society for Testing and Materials:
Philadelphia, PA, USA, 2008.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


