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Abstract: This paper describes the design concept of an energy efficient heat pump system
installed in a hospital in Chiba prefecture of Japan. Several kinds of heat pumps and thermal
energy storage including Ground Source Heat Pump (GSHP) system were applied for
heating, cooling and hot water supply. The GSHP system is operated in heating mode at
night time and in cooling mode at daytime during the summer season. This alternate
operation mode change is a short term heat storage system using the ground as thermal
storage. By introducing short term alternate thermal energy storage operation, the efficiency
of GSHP system which usually suffers from the performance degradation over long period
due to the ground temperature rise is expected to improve. In this paper, applied heating and
cooling system, soil conditions, operating concept, conceptual drawing are described
followed by the performance analysis based on the actual operation data.
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1 INTRODUCTION

There were few buildings with Ground Source Heat Pump (GSHP) system using foundation
piles as heat exchangers in Japan at the beginning of this project, except for some cases in
the cold region. This is considered because the GSHP system was not popular among the
engineers and also they couldn’t come to an idea to use foundation piles as part of the heat
source system. But by using the foundation piles as heat exchanger of GSHP system,
excavation cost for the heat exchanger becomes unnecessary, leading to advantages not
limited to initial cost reduction. Therefore such design practice should be considered worth
being listed among various design alternatives.

A major characteristic of GSHP system is that the thermal storage capacity is considerably
different from other energy heat sources. This degrades the system efficiency over long term
continuous HVAC operation despite the higher efficiency at the beginning of the seasons.
Some papers say that it is effective to balance the amount of thermal storage in the summer
and discharge in the winter.

The effect of the long term seasonal thermal storage operation of the GSHP system is widely
acknowledged in Europe and there are numerous introduction examples. However, studies
about short term system of night and day thermal storage have not been found.

The GSHP system in this project focused to the thermal heat storage characteristic of the
ground, which can be the cause of the degraded annual heat source system efficiency and
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the GSHP system is designed to switch to cooling operation during the daytime and heating
operation during the nighttime in the summer season. The purpose of this alternate cooling
and heating operation is to recover the ground thermal condition, so the cooling operation
stores warm heat into the ground in the daytime and the heating operation for preheating hot
water supply recovers warm heat from the ground at the night. This switching operation is
supposed to recover the soil temperature and for the ground temperature and the cooling
operation can be considered as warm heat storage and heating operation is cold heat
storage. In other word, the most significant characteristics of this system is that by day-night
alternate the thermal storage operation, the negative factor for the heat source can be
reversed to positive factor.

This paper intends to introduce the new system as part of studies on the short term thermal
storage GSHP system, showing results of study on energy saving effect and reporting the
actual operation and presenting a solution for the degradation of the cooling efficiency during
the summer season in warm region.

2 DESCRIPTION OF HEAT SOURCE SYSTEM

21 Description of the Building

The hospital is specialized in rehabilitation department to deal with physical impediment by
cerebro-vascular diseases, so the operating room is not provided. In addition, this hospital
provides intensive rehabilitation plans for patients from early period of onset, the hospital is
trying to make patients return to their original life early. The hospital of total floor area of
13,946.9m?, 4 stories and 200 beds, is located in Chiba prefecture and was opened on April
2008.

2.2 Description of the Heat Source System

The heat source system is basically intended for simultaneous hot and cold water supply
because it is necessary to control room temperature delicately for patients, who have thermal
sensing disability. And the heat source system for air conditioning and hot water supply is all
electrified to reduce the CO2 emission. Table 1 shows the summary of main heat source
equipment.

The piping system is 4-pipe system to provide cold and hot water simultaneously. Air
handling units (AHU) and fan coil units (FCU) have 2 coils to control each room temperature
arbitrarily.

The characteristic energy conservation concepts of the heat source system are shown in the
followings. Figure 1 shows the schematic of the heat source system.

2.2.1 Selection of the “top runner” equipment
The most energy efficient products were selected for the heat source system.

2.2.2 Focus on high efficiency characteristic at partial load

Because the air cooled heat pump (HHP) has higher efficiency at partial load and the
variable part of the load is provided by HHP, total efficiency of the heat source system was
improved.

2.2.3 Multiple hot water supply temperature setting

The hot water is preheated to 40 deg C in the summer by GSHP during the summer and by
air cooled heat pump(EHP) in other seasons. The preheated hot water (40 deg C) is heated
by high temperature supply type air cooled heat pump (HWHP) to 60 deg C. Total efficiency
of hot water supply is improved because GSHP system efficiency is high. This hot water
supply system was combined heating and preheating, so the initial cost of the system is
lower than that of dedicated HWHP heating system because the cost of such system is still
high.
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2.2.4 Effective use of power rate system
The operation matched with the power rate system lead to the reduced running cost.

2.2.5 Introduction of the GSHP system
The detail concept of the GSHP system is described in following pages.

2.2.6 Dual supply of hot water for air-conditioning

The hot water for the floor heating pipe supplied from the GSHP is separated from the central
hot water supply system (fluid temp is 45 deg C).The GSHP supply temperature is set to 35
deg C, lower than that of central system, contributing to improved COP of the GSHP system.

Table1 Heat Source Equipments Specification

Description Qty. Specification Location

High performance air cooled heat 11 Total cooling capacity : 1,177kw RF
pump chiller (HHP) Total heating capacity : 1,298kw
High performance air cooled heat . Lo
pump chiller (EHP) (Only for heating) 8 Total heating capacity : 354kw RF
High performance air cooled screw 1 Cooling capacity:490kw Cooling Tower ait: RF
type heat pump chiller(SHP)+ Ice Max stored heat capacity : 3,498kwh Chiller: Main machine room
Thermal Storage Tank (SHP) ¥ With three ice storage tanks Ice storage tank: Outdoor
Ground Source water cooled Heat 1 Cooling capacity:50kw Mai hi

Pump chiller (GSHP) Heating capacity:62kw ain machine room

Air cooled heat pump chiller for hot

water supply (HWHP) 3 Heating capacity:52kw RF
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Figure 1 Schematic of the heat source system
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3 DESCRIPTION OF THE GSHP SYSTEM

3.1 The Concept of Connection between the GSHP System and the Central Heat
Source System

At first, the GSHP system was planned as a heat source for rehabilitation area and entrance
area floor heating. The design heat source capacity of the GSHP system was 50kW,
estimated from the floor heating area (about 800m?) and assumed average unit floor heating
load (60W/m?). Moreover, the GSHP system was planned to connect with the central heat
source system in order to enable more effective operation. Figure 2 shows the operation
concept of the GSHP system set to switch “the winter season and the summer season”
operation and “the daytime and the nighttime” operation. Table 1 shows the final heat source
capacity.

The GSHP system is operated as floor heating heat source and is isolated from the central
heat source system in the winter season. In the summer season, the GSHP system is
operated as a pre-heating machine for hot water at night time. At that time connection of the
HEX-W1 (shown in the Figure 1) is isolated from heating pipes of the central heat source
system. In the daytime, the GSHP system is operated as the chilling machine of the central
heat source system and at that time it is connected to the chilled water header.

Nighttime operating mode Daytime operating mode
Concrete slab thermal storage Concrete slab recovers warm heat
using cheaper electricity.
c -
8 Floor heating Floor heating Radiation
8 WHP WHP )
A 35C 35C
o < i < < i <
£ B || Heat storage | |
= — < — <
- <_Heat source __5 <«
— <« — <« ]
L] PHC piles L PHC piles
Night time operating mode Daytime operating mode
Hot water preheating tank is heated, The WHP supplies chilled water,
and soil is cooled at the same time. heats the soil at the same time.
c
8 Hot wat_er Chilled water For air conditioning
8 WHP preheating tank header | | |
(7] 5C
[ 7C B
[0) 12C
£ = |- ~
g i |
(?) — || [« — || [«
— - s - <~ ||— —|||—
S D —|||—
— eat source - ;Epiles - Heat sink e N
(cold energy stored) (Watm energy is stbre PHC piles

Figure 2 A concept diagram of the GSHP system operation

3.2 Overview of the Underground Part of the GSHP System

The columnar section in Figure 3 shows the soil condition from the ground level (GL) to
about 20m depth that is almost occupied by silt and sand. Therefore the soil thermal
conductivity was estimated as 1.3W/(m-K) for the analysis. But the thermal response test
(TRT) was performed during the construction period and the apparent thermal conductivity
was analyzed from the result of the TRT. The numerical analysis was performed again from
this result. The result is described in later section.

39 pre-cast concrete piles (PHC piles) with 20m depth were used as ground heat exchangers.
The piles for heat exchangers (energy piles) were selected by the efficiency of piping
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connections. The energy piles were zoned for three heat source areas, each with 13 piles
and at similar distance from the main machine room where the heat source was installed.
The heat exchangers were installed into the piles by 20m depth. The heat exchangers were
made of high density polyethylene 20mm |.D. U tubes and for each pile, two U tubes were
installed.

The double U tubes were connected in series in a pile and each energy piles were in parallel
connection to heat source pipes in the pit area. Because each energy pile is in parallel
connection, it is possible to continue operation even if some heat exchangers fail. The piping
connections of each energy piles are reverse return system in order to control the heat
source water equally for each energy piles. The heat source water pipes were connected to
the header in the main machine room from each of 3 heat source areas, the pipes were
connected to the GSHP machine, and each pipe was equipped with flow meters and
pressure meters.
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Figure 4 Location of the heat exchanger installed in piles
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3.3 Outline of Thermal Response Test(TRT)

TRT was carried out after the heat exchangers were installed into piles and foundation
construction around them was completed. Figure 4 shows the measurement results. The
average flow rate was 8.7 L/min and the average heat injection was 1.26kW (63W/m per unit
length of the energy pile) during TRT. The heat source fluid supply temperature was raised
for about 12 deg C, from about 18 deg C to 30deg C, in 23 days. The average temperature
difference between supply and return of heat source water was about 2.5 deg C. The heat
balance of TRT was equivalent to heat released to the ground by cooling operation for one
month. The return fluid temperature was maintained at approximately 30 deg C, and it was
expected that it would result in relatively efficient cooling.

The effective thermal conductivity A was estimated from the equation (1) based on the line
source theory using the k value calculated by temperature change after 240 hours.

A=Q, 4 kL (D

With k, the average heat injection Q, and the effective length of heat exchanger L (=20m),
the effective thermal conductivity was 4.84 W/m/K. This result was about twice the actual

value of general gravel. The reason of high A was considered due to the ground water flow
effect etc. and this condition was considered good for GSHP system.

3.4 GSHP System Operation Concept

The GSHP system operation concept is shown in Figure 2. The GSHP system is described in
terms of system operation concept.

In the winter season, the GSHP supplies hot water to floor heating pipes in the concrete slab.
The GSHP heats the concrete slab with the cheaper night time electricity rate at night time.
This operation is heat storage. The stored heat is used for base heating and the GSHP
supplies hot water for additional heating in the day time. The GSHP is separated from the
central heat source system and supplies hot water as the dedicated heat source for floor
heating during the winter season. This is to prevent the low temperature burning of the senior
patients, as the supply water temperature of the GSHP is 35 deg C while that of the central
system is 45 deg C. Therefore this setting is aimed at the ensuring safety of low temperature
burn prevention of the senior patients. Moreover, it improved COP of GSHP and contributed
to energy saving by separating itself from the central system and lowering the supply hot
water temperature.

In the summer season, the GSHP is connected with the central heat source system. The
GSHP supplies cold water during the daytime and the heat is released into the ground,
raising the ground temperature. This can be considered the warm heat storage which is used
for heating operation during the nighttime. The GSHP preheats makeup water tank for hot
water supply with the cheaper midnight electricity rate. This recovers the hot heat stored in
the ground during the daytime, and at the same time it can be considered as cold heat
storage that will be used for the cooling on the next day.

This system switches storage and recovery of heat from the ground, the cooling operation
during the daytime and the heating operation during the nighttime to improve other operation
and this is the major concept of this heat source system. This concept converts the ground
source characteristic that degrades the performance after long continuous operation into
what improves the performance.

4 THE PERFORMANCE VERIFICATION OF THE GSHP SYSTEM

4.1 Performance Estimate by Numerical Analysis
The GSHP system was examined with numerical analysis and the system COP was
estimated. Numerical analysis was carried out using the GSHP system design/performance
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Table 2 Estimated GSHP system COP

CASE1 CASE2
. Summer : For only cooling Summer : Cooling and hot water
Daytime/ . . ;
Season Nightti Intermediate season : No operation |preheating
c ghttime : . : . :
o Winter : Floor heating Intermediate season : No operation
S Winter : Floor heating
§ Winter Nighttime Floor heating for three hours
» Daytime Additional operating Floor heating for 15 minutes after 12 hours
2 Summer Nighttime No operating Hot water supply preheating
E Daytime Cooling operating, for 8 hours Cooling operating, for 8 hours
- Season | Obiect CASE1 CASE2
) (Coefficient of performance) (Coefficient of performance)
2 |Winter | FloO 5.7 5.5
2 heating
o Cooling 3.7 4.2
8 Hot water
S
% ummer supply - 4.5
= preheating
h X COP (analysis result) is seasonal average.
¥ Conditions in the numerical analysis of hot water are preheated from 25°C to 40°C,
Notes and quantity of water of 12m°.
X Hot water supply temperature for floor heating is 35degC.
M Average initial soil temperature is 16.6degC.
X Effective thermal conductivity of soil is 3.0w/m/K.
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Figure 5.1 Analysis condition of air Figure 5.2 Analysis condition of air
conditioning load in the winter season conditioning load in the summer season
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Figure 6.1 Annual temperature of the Figure 6.2 Annual temperature of the
heat source water (CASE1) heat source water (CASE2)

prediction tool. The detail explanation of this tool refers to this reference (K. Nagano et al.)
Although the effective thermal conductivity was 4.84 W/(m-K) by TRT, that was a very large
figure. Since the confirmation of the equipment capacity was also part of the purposes, 3.0
W/(m-K) was used as the average data between 4.84 W/(m-K) by TRT and 1.3 W/(m-K) by
estimation from boring data. The layout of piles with heat exchangers is shown in Figure 4.
Figure 5.1 and 5.2 show the analysis condition of air conditioning load. The COP of GSHP
was calculated from the GSHP performance diagram of the assumed product model and the
temperature of return heat source water and that of the secondary supply water.
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The result of numerical analysis was summarized in Table 2. Figure 6.1 and 6.1 show annual
temperature of the heat source water. It showed that the heat source return water
temperature was improved from 42 deg C in CASE1 to 38 deg C in CASE2 at the end of the
summer. The reason was that the ground temperature condition was improved by switching
daytime restoring and nighttime storing. As a result, improving the GSHP efficiency, the unit
COP of the GSHP was expected to improve from 3.7 in CASE1, that was under usual
operation condition for continuous cooling, to 4.2 in CASEZ2, that was characteristic condition
of this system with switching cooling and heating. Figure 6.1 and 6.1 show the estimated
annual temperature of the heat source water.

4.2 Operational Results with Different Operating Conditions

After two years since the building was opened, the operational measurement data was
analyzed for the purpose of commissioning, with different operation conditions to improve the
performance of the heat source system. Figure 7 to Figure9 shows the results of improved
performance.

Figure 7 shows the GSHP heat balance of the ground in the summer of 2009. The heat
stored in the ground was significantly larger in comparison with the recovered heat. The
reasons were considered that hot water preheating load was small and actual cooling
operation time (from 8 till 21 o’clock) was unnecessarily longer than the originally planned
operation time (from 8 till 17 o’clock). The set condition of the GSHP system was changed in
order to improve this condition. First, the GSHP cooling operation was terminated at 12
o’clock, when the ice storage system operation. This reduced the running time of the GSHP
cooling operation and hence the storing heat for ground. Second, the hot water preheating
temperature was set from 40 deg C to 45 deg C in order to improve the heat balance of
ground and shift hot water heating operation to night time electricity rate time zone. The
supply water temperature of the GSHP was also changed from 45deg C to 50deg C.

These changes contributed to the improvement of the heat balance between heat storing and
heat recovering with the ground. One week average ratio of storing heat and recovering heat
became 100:234[kWh] from 63:426[kWh] (Figure 7.1 & 7.2). As a result, the GSHP heat
source water return temperature improved from 34.2 deg C to 30.2 deg C during the cooling
operation (Figure 8.1 & 8.2). The energy pile inner temperature profile was improved as
shown in Figure 9.1 and Figure 9.2.
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5 CONCLUSIONS

This paper showed the effect of the GSHP system operation that switches cooling and
heating during the daytime and the nighttime in the summer season, in other words the
results of the numerical analysis as effect of short term heat storage and recovery of the
ground. From the result of numerical analysis, it was estimated that the COP of the GSHP
system in short term heat storage was more efficient than that of cooling-only operation in
the summer season. It was shown in actual operation that the heat source water return
temperature was improved by the operation condition change that improved heat balance of
the ground in the summer season. As a result, a part of the potential development possibility
of the GSHP system was clarified for the warm area where the cooling load in the summer
season is considerably larger than the heating load in the winter season.

ACKNOWLEDGEMENTS

The authors would like to express appreciation to Funabashi city officials and the hospital
staff. We would like to acknowledge this work was supported by Takashi Matsumoto of
NIHONSEKKEI, Masaru Ishii, Kazuki Nakano and Shoichi Nakai of DAIDAN. And we thank
for translation advice from Noboru Tamamura of NIHONSEKKEI.

REFERENCES

Hisashi Wakayama et al. : Energy Efficient Heat Pump System Applied Short Term and
Seasonal Thermal Energy Storage Part 1 Design concept of the system, No160,
EFFSTOCK2009, 2009

Sayaka Kindaichi et al. : Energy Efficient Heat Pump System Applied Short Term and
Seasonal Thermal Energy Storage Part 2 Measurement of the system performance, No161,
EFFSTOCK2009, 2009

Hisashi Wakayama et al. :Study on Ground Source Heat Pump System applying PHC
Foundation piles and Short Term Thermal Energy Storage, SHASEJ, No163, Oct/2010

K. Nagano, T. Katsura, S. Takeda : Development of a Design and Performance Prediction
Tool for the Ground Source Heat Pump System, Applied Thermal Engineering, Volume 26,
Issues 14-15, pp.1578-1592,2006

T. Katsura, K. Nagano, S. Takeda, T. Ibamoto, S. Narita, Y. Nakamura, N. Homma:
Development of a Design and Performance Prediction Tool for the Ground Source Heat
Pump System, Proceedings of 10th Energy Conservation Thermal Energy Storage
Conference Ecostock’2006, New Jersey, 2006

10" EA Heat Pump Conference 2011



-10 -

Bo Nordell and Goran Hellstrom : High Temperature Solar Heated Seasonal Storage System
For Low Temperature Heating of Building, Solar Energy, Vol. 69, No.6 (2000), pp.511-523.

I. Wigstrand : The ATES project — a sustainable solution for Stockholm-Arlanda airport,
Effstock2009, Registration No055

Holzle A.M., D. M. Munson, E. A. McCullough, and F.H. Rohles, Jr. 1983. “A validation study
of the ASHRAE summer comfort envelope,” ASHRAE Transactions, Vol. 90, Part 1B, pp.
126—-138.

10" EA Heat Pump Conference 2011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


