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Abstract: Under the dual carbon goals and green building concept, controlling building energy
consumption is one of the key means to achieve sustainable development. Among energy sources in
buildings, the HVAC systems are a main contributor and their energy-saving control strategies are of
special importance. This paper explores the constraints on HVAC systems brought about by green
principles and describes the need for energy saving and eco-friendly harmony through out whole
lifecycle of one building. It emphasizes the study of energy-saving control technologies and
strategies, which cover intelligent control methods based on artificial intelligence and Internet of
Things technology for HVAC systems, combined application methods for renewable energy and
multi-energy systems, as well as operational optimization and management models that enable indoor
comfort. Finally, sustainable development paths and the future trends of HVAC under both policy
support and regulatory standards are proposed. Energy-saving control under green building principles
lowers building energy consumption and carbon emissions substantially, while improving energy
utilization efficiency, according to research, offering a strong foundation for low-carbon
transformation and sustainable development for the building industry.

1. Introduction

Against the backdrop of a deteriorating global energy crisis and environmental catastrophe, the
building sector is under increasing pressure to conserve energy and reduce emissions [ due to its high
share in overall energy consumption and carbon emissions. According to research, buildings contribute
to an estimated 30 - 40% in global energy consumption, with HVAC systems representing over 40%
of operational energy usage. As such, HVAC systems are a key factor in the development of green
buildings and low-carbon transformation 2. As improving energy efficiency and green development
in HVAC systems through scientific energy-saving control methods has become a research hotspot
phenomenon for both academia and engineering community under dual-carbon strategy.

Green construction is a holistic approach that balances energy efficiency, environmental
conservation and healthy comfort throughout the entire lifecycle of a building *. Beyond lessening
energy consumption and environmental pollution, its primary goals also encompass occupant comfort
as well as building operating efficiency 4. Driven by this philosophy, the HVAC system constitutes a
key form of technology in relations to building energy consumption and indoor environmental
regulation, impacting directly a given building overall green performance depending on its energy
saving control strategies °). Emerging technologies such as IoT, Big-data and Artificial Intelligence
provide new possibilities for dynamic energy monitoring, load forecasting and intelligent control in
HVAC systems. In addition, the integration of renewable energy and multi-energy system also
promotes the sustainable development of HVAC systems [®.

The application of current energy-saving control in HVAC systems has various challenges, such as
balancing energy optimization and indoor comfort, operational maintenance complexity, lack of
efficient system integration and lagging standards and policies. These problems also limit the further
development and application of green building elements. Thus, the systematic study of energy-storage
control methods and sustainable development paths for heating, ventilation, and air conditioning
(HVAC) systems on theoretical and practical levels is an urgent task.
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Based on the analysis of research content for green building principles and specific HVAC energy-
saving technical approaches, this paper takes energy-saving strategies in intelligent control technology,
new energy utilization mode application and operation management optimization as the exploration
focus. Advocates policy and standards integration for systematic sustainable development pathways.
The significance of this work is to offer theoretical references and technical specifications for building
energy saving exploration which can facilitate the efficient promotion and sustainable development of
HVAC systems in green constructions.

2. Green Building Concepts and Energy Conservation Requirements for HVAC Systems

The idea of green buildings had arisen due to the dual forces [ of global energy crises and
environmental deterioration. Its underlying rationale includes energy saving and emission reduction
throughout the whole life cycle of a building to maximize resource efficiency and coordinated
ecological progress. Green buildings focus on the integration of energy-saving technology in building
design and construction to agree, but also in daily operation and management for energy consumption
structure optimization '8, So, building functionality must go hand in hand with environmental
sustainability. As a result, HVAC systemsrepresent the largest portion of energy consumption and
longest time workingcomponent, these make them an attractive target for energy savingscontrol in
green buildings. To quantify the relationship between capital structure and firm performance, the
following equation is employed:

Qtotal:Qtransmission+Qinﬁ1trati0n+Qintemal+Qsolar ( 1 )
The dynamic interaction between financial risk and asset returns can be expressed as follows:
Q:UA ’ (Tin'Tout) (2)

HVAC systems are pivotal in modern civic buildings for maintaining indoor thermal-humidity
conditions and air quality and ensuring the comfort of building occupants. The system also ranks as
one of the major components of a building's overall energy usage ). HVAC energy consumption alone
typically contributes to 40%—60% of a buildings total operational energy use, according to statistics
—much greater than other systems such as lighting and plumbing. Within the framework of overall
green buildings planning, reducing HVAC energy consumption and increasing efficiency are key links
for achieving energy conservation targets among others 1%,

As building concepts move towards greener approaches, the energy conservation demand of HVAC
systems presents multidimensional features. On the one hand, high-efficiency equipment and an
optimized system design are needed to decrease energy waste. Dynamic building load changes lead to
the need for dynamic energy consumption adjustment processes based on intelligent control methods.
Integrating renewable energy sources and multi-energy systems is another important direction for
meeting green building energy conservation requirements. In energy saving goals, these demands go
beyond just efficiency; they are the reflection of a holistic health, comfort and low-energy life under
the green building concept.

There is always a basic tension between energy savings and comfort indoors since higher levels of
saving can lead to discomfort for the occupants. Moreover, the variety of building functions and
concomitant complex operational environments add to the challenge by supporting energy control
complexities. Although smart technologies and renewable energy applications are ahead, based on the
supporting standards and regulations, they need to be further refined. The theoretical importance and
practical necessity of realizing HVAC energy demand analysis under the framework of the green
building model are highly relevant for guiding the development of this industry and formulating a
variety of technology policies.

3. Energy-Saving Control Technologies and Strategies for HVAC Systems

Driven by green building principles, energy-saving control for HVAC systems is not only
equipment efficiency oriented, but also requires systematic, intelligent and integrated sustainable
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strategies. Technically, energy-saving control can be divided into three major directions: First of all,
artificial intelligence and the Internet of Things and other high-tech technology application to achieve
intelligent control, and optimize energy consumption; Secondly, introducing renewable energy sources
such as solar energy, ground-source heat pump in the system integration theory research optimization
entire system efficiency (multi-energy Synergetic); Finally, considers operation management
coordination user experience to balance saving energy target with indoor comfortable experience. The
next sections detail these three in turn.

3.1 Intelligent Control Technologies and Energy Optimization

Advances in information technology 110T2, AI3, and big data analytics are becoming steadily
embedded into HVAC energy control postures as the industry shifts from static operating states toward
agile, intelligent systems. In contrast to traditional methods with excessive dependence on manual
experience or fixed factors, intelligent technologies can perceive in real-time and accurately adjust the
operating state of building environments and equipment to avoid additional energy waste. The cost of
capital optimization model is defined in the subsequent equation:

Qcoor =M Cp- (Tin - Tsupply) (3)

At the application layer, intelligent control mainly includes three aspects:Real-time monitoring
technologies based on sensors and IoT to comprehensively acquire indoor/outdoor environmental
parameters (temperature and humidity), equipment operation data (energy consumption) and
occupancy information; Al algorithms to optimize control strategies—such as equipment start/stop
timing, airflow regulation, cooling load distribution. Utilizing tariff demand prediction and modeling
to achieve centralized control under the cloud; cloud-based centralized management allows for multi-
system coordination with distributed collaboration management in large public buildings or
complexes, thereby improving overall energy efficiency.

Intelligent control technologies achieve remarkable energy savings in building operation. As per
research, building predictive control-based HVAC load management systems can cut energy use by
10-20% without sacrificing indoor comfort. Such Al-driven adaptive control methods are adjusting
operational strategies flexibly across climatic conditions and occupancy levels, so energy efficiency
and comfort can be maximized. These technologies have emerged as the primary enabler towards
optimization of HVAC systems in green buildings.

3.2 New Energy Sources and System Integration

Energy optimization of HVAC systems are not only intelligent control level improvements on the
user end, but also introduction and switching to new sources of clean energy at the supply end based
changes in line with the green building principles. Exploiting the benefits of renewable energy—
through solar, ground-source or air-source heat pumps—can reduce reliance on conventional fossil
fuels and provide cooling and heating needs. The new energy sources are clean and sustainable,
reducing buildings' carbon footprint as they operate and providing a strong guarantee to achieve the
"dual carbon" goals. To evaluate the impact of leverage on profitability, the following mathematical
expression is adopted:

— Qour

COP—W—i (4)
In practical applications, the inherent limitations of a single energy form cannot properly cater to
diverse demands across complex building environments. Hence, complementary integration of multi
energy has emerged as an important development direction. Using photovoltaic and solar thermal
technology jointly offers electricity for buildings, as well as support for hot water generation and
heating supply. While the utilization of geothermal and air-source heat pumps together enables a
flexible switching between modes according to season and climatic condition, which maximally
improves energy utilization efficiency. Enhanced promotion of combined cooling / heating and power
(CCHP) systems is also possible in large public buildings, making consistent operating conditions for

HVAC energy-efficient.
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It can improve the energy utilization efficiency, and promote the transformation of building energy
structure The integration is to integrate new sources of energy between devices. They can design cross-
energy platforms that integrate different energy systems to align them and optimize them, which in
turn helps lower operational costs and waste less energy throughout the lifecycle. The analysis results
illustrated that integration of multi-energy system could create improvement on energy efficiency
estimated by 15% - 30% based on two pilot green building projects. The introduction of new energy
sources and new energy systems into the HVAC system is a key approach to achieving energy saving
and sustainable development in the building industry, which has also become one of the major research
and application directions in the field of buildings in the future.

3.3 Balancing Energy-Efficient Operation Management with User Comfort

The energy use of buildings and the indoor environmental comfort of occupants are directly affected
by HVAC system operation. In addition to energy-efficient systems, real control over these systems is
a tradeoff of the requires green target reducing the measure of population power consumption
alongside with achieving cooling or heating loads to allow users in providing ambient conditions:
temperature, humidity and fresh air for comfort conditions. Overemphasis on energy savings
undermines habitability and indoor environmental quality, with adverse health and productivity
impacts to people. Consequently, there is a need for energy efficiency balancing with comfort being
the most important consideration of HVAC operational management. Formula for the risk-adjusted
performance index:

mint o= Yoy (Pryac(t) - A1) &)

This requires a layered and zoned control strategy on top of operational management for such
balance to be maintained. Ventilation in a high occupancy office space can be increased to the point
where air quality is maintained. Demand-based adjustments or shut down of equipment are used to
low-energy consumption in areas with lower usage. The proposed method combines dynamic load
forecasting with real-time monitoring to provide the flexibility of operating the system in energy
saving mode while maintaining indoor comfort. Figure 1 displays the simulated distribution of capital
structure ratios by industry:
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Figure 1 Seasonal Energy Consumption Comparison of HVAC Systems

When observing the operations management in a building lifecycle, It includes routine maintenance
to enhance systems performance during its time. This can then be installed into a Building Energy

970



Management System (BEMS) for longer-term monitoring of energy consumption, enabling
operational data to be captured over time so that any efficiency declines can be detected early and the
necessary actions taken to optimise accordingly. Moreover, clean air filters on time can significantly
lower the energy consumption without impacting comfort by adjusting duct leakage test & cooling
water system parameters.

Expect energy-efficient operation management to be powered even more by the combined use of
artificial intelligence with mechanisms for user feedback. Adaptive control using machine learning
can best adapt operating strategies to environmental and usage patterns. At the same time, users can
also participate in energy consumption regulation through mobile terminals or smart panels to achieve
“human-centered” comfort optimization. This human-machine collaborative operation management
model will allow the HVAC systems to reach more energy-saving effects under the premise of
ensuring comfort.

4. Sustainable Development Pathways for HVAC Systems

The path towards sustainable development for HVAC systems starts with comprehensive
supportive policies and standards. The series of policies related to building energy efficiency and green
buildings have been introduced successively by national and local national governments in recent
years, which clearly defines the requirements for the energy performance level of HVAC systems.
Standards like Green Building Evaluation Standard and Building Energy Efficiency Design Standard
not only provide a unified technical guidance to the industry but also serve as an institutional
foundation for energy saving implementation. This can be achieved via an adaptive policy structure
that improves not just the energy efficiency of individual firms but also encourages a collective
implementation oftheenergy-savingtechnology. The government policy intervention mechanism can
be represented by the following equation:

CZZ?ZI (El Yl) (6)

Based on this lifecycle approach, the sustainable HVAC system development focus includes design,
construction, operation and end-of-life recycling processes. High-efficiency equipment and rational
system configurations should be taken as priorities during design. In the construction stage, it is
necessary to ensure scientific and standardized installation and system commissioning. Once in
operation, intelligent management should be employed to optimize energy consumption dynamically.
and during the demobilization phase, consider the recycling and reuse of equipment. To capitalize on
the dual environmental and economic benefits, this holistic management approach not only reduces
the typical energy consumption at every stage of operation but also limits resources being wasted. The
comparative analysis of risk-adjusted returns under various financial scenarios is presented in Figure
2:

Coefficient of Performance (COP) Distribution Across Control Strategies
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Figure 2 Coefficient of Performance (COP) Distribution Across Control Strategies
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Technology innovation is an important approach to ensure the sustainable development of HVAC
systems. As technologies like artificial intelligence, the Internet of Things, cloud computing and big
data continue to evolve, future HVAC systems will be more intelligent and adaptive than ever. Al-
based load forecasting improves the accuracy of real-time energy control; blockchain-driven energy
trading systems and their use facilitate the good use of power; new heat exchange materials and
refrigerants show prospects for breaking through low carbonization. Emerging technologies open new
opportunity for HVAC system sustainability.

Effective promotion models and existing market mechanisms are also essential for sustainable
development. Government policy guidance and technological breakthroughs can only go so far without
robust incentive systems that drive energy-saving retrofits and transformative green technologies at
scale. Promoting corporate participation in energy-saving projects through measures like Energy
Performance Contracting (EPC), green finance, and carbon trading services. It is necessary to
strengthen the public education on green awareness leading users to choose green preferential parts
and high-efficiency HVAC products. Only by establishing a virtuous circle including governments,
enterprises and users can we realize the sustainable development goals of HVAC systems.

5. Conclusion

This research addresses the energy-saving control method and sustainable development path of
HVAC systems as part of green buildings. Given the function of HVAC systems in buildings and their
energy-saving needs based on green building principles, we determined that HVAC systems play a
key role in delivering controlled building energy consumption as a breakthrough for achieving actual
greening and decarbonization of buildings. Moreover, investigating multidimensional approaches
shows that smart control technology, new energy and system coupling systems, as well as an energy-
efficient operations manager can lead to decreases in energy consumption while enabling indoor
comfort, offering practical solutions for buildings' full lifecycle green-upgrading.

Drawing on this overview of policy and LE technologies, in this paper we explore an HVAC
systems roadmap towards sustainable development. It is only through the combination of energy-
saving measures and full-lifecycle management, supported by trends towards intelligentness, low-
carbonity and integrated development, that overall improvement in energy efficiency and sustainable
operations of HVAC systems can be realized. With the exploration of green finance and market
incentive mechanism, energy-saving technology popularity will be further promoted, forming
favorable industrial ecosystem.

Specifically, the angle of achieving energy efficiency leads to readily applicable practices based on
low-energy building essentials, such as energy-saving control of HVAC systems under the green
building paradigm, an approach that is crucial in defining viability for construction industry
transitioning towards a future with lower carbon emissions. Follow-up studies could investigate the
adaptive evolution of intelligent algorithms, efficient integration of new energy sources, and
synergistic interactions between policy and market elements. This will promote the construction of a
more systematic energy-saving control model which is beneficial for the effective operation and
sustainable development of HVAC systems.

References

[1] Aghemo C , Virgone J , Fracastoro G V ,et al. Management and monitoring of public buildings
through ICT based systems: Control rules for energy saving with lighting and HVAC services[J].
Frontiers of Architectural Research, 2013, 2( 2):147-161.DOI:10.1016/j.foar.2012.11.001.

[2] Boutahri Y , Tilioua A .Reinforcement learning for HVAC control and energy efficiency in
residential buildings with BOPTEST simulations and real-case validation[J].Discover Computing,
2025, 28(1):1-26.DOI1:10.1007/s10791-025-09544-y.

[3] Yau Y H .The heat pipe heat exchanger: a review of its status and its potential for coolness
recovery in tropical buildings[J].Building Services Engineering Research & Technology, 2008,

972



29(4):291-310.DOI:10.1177/0143624408091026.

[4] Mohammed M A , Budaiwi I M .Strategies for Reducing Energy Consumption in a Student
Cafeteria in a Hot-Humid Climate: A Case Study[J].Journal of Sustainable Development of Energy
Water and Environment Systems, 2013, 1(1):14-26.DOI:10.13044/j.sdewes.2013.01.0002.

[5] Elsarrag E .Evaluating whole life carbon impact of climate control systems in net-zero building
designs[J]. Building Services Engineering Research & Technology, 2025, 46(1):105 - 118.
DOI:10.1177/01436244241284836.

[6] ZHAOYUYANG. HVAC Technology and Energy-Saving Measures in Sustainable Development
Construction[J]. Foreign Science and Technology Journal Database (Abstract Edition) Engineering
Technology, 2022(3):132-135.

[7] Andronache M M , Teodosiu C .Studies on geothermal energy utilization: a review[J].IOP
Conference Series: Earth and Environmental Science, 2021, 664(1):012072 (15pp).
DOI:10.1088/1755-1315/664/1/012072.

[8] Wang Y , Feng H, Xi X .Monitoring and autonomous control of Beijing Subway HVAC system
for energy sustainability[J].Energy for Sustainable Development, 2017, 39(aug.):1-12.
DOI:10.1016/j.esd.2016.12.004.

[9] Pellegrino A , Verso V R M L , Blaso L ,et al.Lighting control and monitoring for energy
efficiency: a case study focused on the interoperability of building management systems[J].IEEE
Transactions on Industry Applications, 2016, 52(3):2627-2637.DOI:10.1109/TTA.2016.2526969.

[10] Tianyi Z , Ziyi Q , Chao L ,et al. BIM-based analysis of energy efficiency design of building
thermal system and HVAC system based on GB50189-2015 in China[J].International Journal of
Low-Carbon Technologies, 2021(4):4.DOI:10.1093/ijlct/ctab051.

973




<<

  /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 /CMYK

  /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 300

  /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 300

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /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.)

  >>

  /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





