
 

 

10’ SYSTEM 
INSTALLATION & OPERATION MANUAL 

Please read all instructions carefully before installing your system.   
Your warranty and your enjoyment of the ecoSAVER Solar Heating System is affected by 
the proper installation of this product. 

WARM

COOL

Water Flow

Water Flow

Water Flow

Water Flow



 2

Introduction: 

1. The ecoSAVER solar panel system is designed to warm your pool water by absorbing warmth from the sun. The 
water flows through the multiple tubes in the panels collecting heat as it passes through. The heated water is then 
returned to your pool, thereby heating your pool and saving energy costs. 

2. The ecoSAVER System connects to the pool pump and filter and requires no additional source of energy or power. 
The pool pump must be running and water must be circulating through the solar panels for water heating to occur. 

3. With proper installation, the ecoSAVER system can raise pool water temperature up to 10 – 15 º F and extend your 
pool season. (Temperature gain is dependent on the number of hours of sunshine in the middle of the day and the 
ambient air temperature.) 

4. The ecoSAVER system is made from LDPE resin polymers. LDPE is ideal for its flexibility, resilience and chemical 
resistance. The ecoSAVER system will provide years of use. 

5. The flexibility of ecoSAVER’s LDPE material allows for easy handling and fast installation. 
6. LDPE polymers will withstand temperatures up to 175 º F. This allows you to install it in direct sunlight in a hot 

location (such as a hot roof) where it can absorb the maximum amount of heat more quickly. 

 
Proper Sizing of an ecoSAVER System: 

1. The number of ecoSAVER solar collector panels required will vary depending on many variables including: the size of 
the pool, the number of sunny days, and the average air temperature.  

2. On cloudy or rainy days water circulation through the ecoSAVER panels may actually cool water. If you run your filter 
at these times, you may purchase the optional Diverter Valve Kit  (part # ESDK-1). Installing a Diverter Valve will 
allow water to bypass the panels and return directly to the pool. 

3. A solar blanket and reel system must be used for optimal results. Failure to properly use a solar blanket will 
diminish heat gain and temperature retention, especially at night. Please cover the pool at night and when not in 
use. 
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Determining the Number of Panels Needed: 

Round Pool Oval Pool Rectangle Pool 
20’ system      
(1 panel) 

10’ system       
(2 panels) 

up to 21’ up to 15’ x 25’ up to 14’ x 28’ 1 system 1 system 

24’ 15’ x 30’ 15’ x 30’ 1 – 2 systems 1 – 2 systems 

28’ – 30’ 16’ x 32’ 16’ x 32’ 2 systems 2 systems 

33’ 20’ x 40’ 20’ x 40’ 2 – 3 systems 2 – 3 systems 

 

Northern or cooler climates will require the larger quantity of systems. Warmer climates may use the smaller 
quantity of systems. Additional panels can easily be added at a later date if you desire. 

Location of ecoSAVER System: 

1. For best results the ecoSAVER solar heating system must be installed in an area that receives direct sunlight for at 
least 6 hour a day. This should be in the middle of the day when temperatures are the hottest. 

2. The panels may be placed on the ground, on a rack, or on the roof of a building (i.e. shed, garage, or house).   The 
panels should face SOUTH to capture the maximum amount of sunlight. Do not face panels away from the sun, such 
as on a north-facing roof. 

3. If the panel(s) are installed on the ground, do not place in a high traffic area. Do not walk on the panels as it may 
damage them and it will void the warranty.  

4. Make sure there are no sharp objects where the panels will lie. Sharp objects can damage the panels and cause 
leaks.  

5. If the system is mounted on a rack, the rack should be placed at an incline of 30 – 45 º. The rack should not be 
located where a child can climb on it to gain access to the pool.  

6. An optional Roof Mounting Kit (#ESRMK-1) is required for proper installation on a roof or rack. (see page 4)  
7. With the proper pump size, the system may be located up to 30’ from the filter system and on the roof of a 1-story 

structure. 
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Pool Pump Size: 

1. The pump on the filter system should be a full rated pump of 1HP– 1 1/2 HP.  
2. A pump less than 1 horsepower may need to be upgraded for sufficient water flow. After installation of the system 

and with the filter running, place your hand in the water in front of the inlet fitting. If you feel weak flow you may 
first try placing the panel(s) closer to the pool. Upgrade pump if needed. 

3. If the pump is larger than 1 1/2 horsepower the optional Diverter Valve Kit (# ESDK-1) must be installed. Failure to 
control the amount of water flow with a Diverter valve may result in damage to the panel.  

 

  
 
 
 
 

ecoSAVER Diverter Valve Kit (# ESDK-1)       
OPTIONAL 

Item No. Description Quantity 

1 Diverter Valve 1 
2 Panel Spacer 1 

 

ecoSAVER Roof Mounting Kit (# ESRMK-1)  
OPTIONAL 

Item No. Description Quantity 

1 Stainless Steel Bracket 18 

2 1.25” x .25” Diam. S/S    
 Screws  

18 

3 78” x ½” Nylon Strap  6 
 

ecoSAVER INTEX Pool Adapter Kit (# ESIAK-1)   
OPTIONAL 

Item No. Description Quantity 

1 INTEX Hose Adapter 2 

ecoSAVER Hardware Kit and Parts List 

Item No. Description Quantity

1 Female Elbow Fitting 1 
2 Male Elbow Fitting w/ “O” Ring 1 
3 1 1/2" S.S. Clamps 2 
4 Hose Adapter w/ “O” Ring 2 
5 Water Baffle 1 



 5

INSTALLING (1) 10’ ecoSAVER SYSTEM 
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1. If you purchased an ecoSAVER system with 10’ long panels, 2 Panel Assemblies come in the box. 
2. Carefully remove the panel from the box.  Each Panel Assembly is made up of 2 half panels attached 

together at the factory  
3. Remove the strap and unroll the 2 Panel Assemblies.  Allow it to sit in the sun so that it will become more 

flexible. 
4. While the panel relaxes remove the hardware kit from the box and count all pieces to make sure they are 

all there. (See picture of Hardware Kit and Parts List Page 4) 
5. Lay the 2 Panel Assemblies next to each other.  The 10’ panels arrive with End Pipe Plugs in the required 

locations for easy assembly.  Make sure the open ends (i.e. non-plugged ends) of the End Pipes face each 
other. (see Diagram A-1). 

6. An open male End Pipe Connection must face an open female End Pipe Connection on both sides of the 
Panel Assemblies.              

7. An “O” Ring comes factory-installed on both male end pipe fittings.  Check to make sure the “O” Rings are 
in place.  If not, you will need to install them.  A support collar comes on the female End Pipe fitting.  
Check to make sure it is in place. 
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8. Before attaching the panels together, it will be necessary to install a Water Baffle to direct the proper 
flow of water through the panels.  The Water Baffle is in the hardware kit.  It is a white plastic disc that 
directs the water through the small tubes.  The Water Baffle is inserted into the female side of the End 
Pipe before the 2 Panel Assemblies are joined.  The correct location of the Water Baffle controls the flow 
of water through the panels and placing the Water Baffle in the correct location is very important. 
Failure to use a Water Baffle or placing it in the wrong location will greatly reduce the heating ability of 
the ecoSAVER system.  

 
9. One Water Baffle is inserted in the End Pipe Connection between the 2 Panel Assemblies at the same side 

as the hose hook ups for the filter and the pool. (see Diagram A-1) 
 

10. After installing the Water Baffle, insert the male End Pipe Connection into the female End Pipe 
Connection and twist to attach the 2 Panel Assemblies together.  Repeat this process at both sides of the 
Panel Assemblies. Make sure the support collar stays in place on the female End Pipe fitting.    

              

Ensure
“O” Rng 

is in place

10’ Panel Assembly -  Male Twist-Connect Elbow connects to Female End Pipe Connection 

  
11. There is a male and female Twist-Connect Elbow.  Check to make sure the “O” Rings are in place on the 

male side of the End Pipe and the male Twist-Connect Elbow. (see Diagram B1 and B2)   
Attach both Twist-Connect Elbows to the proper sides of the End Pipe. 
 

 
 

Ensure “O” Rng 
is in place

B1:  Male Twist-Connect Elbow connects to Female End Pipe Connection

B2:  Female Twist-Connect Elbow connects over Male End Pipe Connection

Ensure “O” Rng 
is in place
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12. Next thread a Hose Adapter into each Twist-Connect Elbow. Hand tighten the Hose Adapter until the “O” 
Ring seals with the elbow. Do not over tighten. 

 

Hose Adapter

Ensure “O” Rng 
is in place

 
13. Block the skimmer and inlet fitting to the pool so that water does not rush out.  You are now ready to 

attach the hoses that connect the ecoSAVER panel to the filter system and the pool (see # 2 and 3 below). 
The hoses are not supplied and may be purchased at your local pool dealer. 

 
14. If you are using standard ribbed above ground pool hose place a stainless steel clamp over the (2) hoses 

you will be using – (1) from the filter to the solar panel and (1) from the solar panel to the pool inlet (see 
#2 and #3 below).  Connect the hoses on to the Hose Adapters on the panel and tighten the clamps. Do 
not over-tighten.  
 

                                           
15. Put a clamp on the hose that will attach to the filter. Put the hose on the filter outlet fitting and tighten 

the clamp. Do not over tighten. 
 
16. Put a clamp on the hose that will connect to the pool inlet. Put the hose on the inlet fitting and tighten 

the clamp. Do not over tighten.   
Unblock the pool skimmer and inlet fitting.   

 
17. Turn on the pool filter and check to make sure all connections are watertight. You are ready to heat your 

pool water. 
 

18. If you are planning to use schedule 40 plumbing pipe you will not use the Hose Adapters provided in the 
hardware kit. You will need to purchase schedule 40 plumbing adapters from your dealer. The basic 
points of connection and flow of water remain the same. Schedule 40 plumbing pipe and fittings are 
simply replacing the above ground hose and fittings.  
Your pool dealer will advise you on these items for this installation. 
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INSTALLING (2) OR MORE 10’ ecoSAVER SYSTEMS 
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Diagram C-1
Connecting (2) 10’ Panel Systems

 

1. You may be using 2 or more panel systems depending on pool size. It is easy to connect 2 or more panel 
systems together.  

2. The diagrams and instructions below will show how to attach multiple panel systems together.  
(see Diagram C-1) 

3. Each 10’ ecoSAVER system has 2 Panel Assemblies in the box, so you will be installing 4 Panel Assemblies.               

4. Lay the 4 Panel Assemblies next to each other.   
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5. Remove the necessary End Plug Pipes so that the End Pipes of the panels may be connected together.  
Only 2 End Pipe Plugs remain in place.     

6. Insert only one Water Baffle in the center of the End Pipes at the filter hook-up side of the panel system.  
(There should be an equal number of panels on each side.)  Only one Water Baffle is used in the entire 
system. It is inserted into the female side of the End Pipe before the panels are joined.   
The correct location of the Water Baffle directs the flow of water through the panels and placing the 
Water Baffle in the correct location is very important.  Failure to use a Water Baffle or placing it in the 
wrong location will greatly reduce the heating ability of the ecoSAVER system. (see Diagram C-1)  

7. Twist-connect all of the panels together. Make sure the support collar stays in place on the female End 
Pipe fitting.  
Refer to points 10. through 17 on pages 6 and 7. 

 
8. Hook up the filter hose to one side of the panel and pool hose to the other side as described above and 

the system is ready to use. Special Note: If you are installing 3 (or more) panel systems only one Water 
Baffle is used. It will be located in the center of the system with an equal number of half panels on each 
side of it. All other Water Baffles must be REMOVED.  Additional End Plugs will also need to be removed 
to connect all panels together.  

  

9. Refer to Use and Maintenance (page 10)  and the  
Optional Diverter Valve Kit (part # ESDK-1) Installation (page 12) 

Remove End Pipe Plugs as necessary  
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Use and Maintenance:  

1. Once installed, your ecoSAVER Solar Heating System is easy to use. Simply turn the filter system on and 
your system is working. 

2. Place your hand in the water in front of the pool inlet fitting. You should feel a reasonable flow of water 
returning to the pool. If you do not, you may need to check the size of the pool pump.  You may also need 
to check that only one Water Baffle has been installed in the system. 

3. The filter should be run at least 6 hour a day during the sunniest and hottest part of the day for maximum 
heat gain to occur. 

4. When the system is running the small tubes of the panel will feel cool to the touch as the water passing 
through the tubes absorbs the warmth of the sun. If the sun is shining and the system is not running the 
panels will be hot to the touch. 

5. If the pool filter is run on cool cloudy days or at night it is recommended that an optional Diverter Valve 
(Part # ESDV-1) be used to allow water to by pass the small tubes of the solar panel. Running water 
through the panels at these times will cool the water. 

6. It is strongly recommended that a solar blanket and reel system be used for optimal results. Failure to 
properly use a solar blanket will diminish temperature retention, especially at night. Please cover the pool 
at night and when not in use 

Winterizing the ecoSAVER System:   

1. Your ecoSAVER solar panels must be drained for the winter if temperatures in your region drop below 
32 º F at any time. THE WARRANTY DOES NOT COVER DAMAGE FROM FREEZING WATER. 

2. For an above ground pool with a ground-mounted solar panel, winterize the pool per the manufacturer’s 
instructions. Remove the hoses to the panel. Drain the panel and store it in a warm place for the winter. 

3. For a rack, roof or In Ground pool installation, remove the 2 Twist-Connect Elbows and allow the water to 
drain. This may take ½ hour as the tubes are small and drain slowly. Blow out the panel in the same way 
you blow out plumbing lines. If you are still uncertain that all the tubes are fully drained, lift the panels at 
one end to allow any remaining water to drain. 

4. The ecoSAVER panels are designed to withstand winter temperatures and once fully drained, may be left 
outside on a roof or rack. However, it is recommended that the panels be stored inside during the winter 
in areas subject to freezing temperatures. The Twist-Connect Elbows were specifically designed to allow 
easy installation and removal of the panels 
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Panel Repair: 

1. If a tube in a panel is nicked, cut or damaged in any way so that the tube leaks the panel may be repaired. 

2. With a sharp utility knife carefully cut away approximately 12” of the damaged tube at each end of the 
tube where it connects with the rubber hub of the End Pipe. Do not cut away the hub.  

3. Screw a #10 stainless steel sheet metal screw into the hub at each end. Do not over tighten. This will seal 
off that specific tube. Water will no longer flow through it, but the rest of the panel will still work well. 

4. If the #10 screw strips out over time, try a #12 screw in its place, as this will usually work to extend the life 
of the repair. 

5. When the repair no longer works or if multiple tubes are damaged, the complete half panel may be 
easily removed and replaced with a new half panel. The twist-connect panels were specifically designed 
to allow easy removal and installation of a new panel.  

 

Rubber Hub# 10 Screw
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Optional Diverter Valve Kit  (part # ESDK-1) Installation 
 

ecoSAVER Diverter Valve Kit (#ESDK-1)       
OPTIONAL 

Item Number Description Quantity 

1 Diverter Valve 1 
2 Panel Spacer 1 

 

1. A Diverter Valve is used in place of a Water Baffle  (A Diverter Valve and a Water Baffle are NEVER used in 
the same system.)  The Diverter Valve allows some or all of the water to bypass the small tubes of the 
ecoSAVER solar heating system. The small tubes are where the heat collected from the sun is transferred to 
the water. Water that does not flow through these tubes will not be heated. 

2. a.) You may wish to use a Diverter Valve in mid-summer to prevent the water from becoming too warm. 
b.) You may wish to use a Diverter Valve if you run your filter at night or on cool cloudy days. Water passing 
through the panels at these times will be cooled.  
c.) You may need to use a Diverter Valve if you have a very powerful pump to prevent damage to the tubes in 
the panels. 

 
3. A Diverter Valve Kit consists of the actual valve that is installed inline in the panel end pipe and a Twist-

Connect) Panel Spacer that is installed in the End Pipe at the opposite side from the Diverter Valve.    
                    
4. Please examine the Diverter Valve and note the location of the valve handle when it is in a closed position, in 

an open position, and in a partially open position. 
 
5. A closed Diverter Valve directs all of the water through the tubes for maximum heating.  

An open Diverter Valve allows all of the water to bypass the tubes and no heating takes place.  
A partially open Diverter Valve directs some of the water through the tubes and allows some of the water to 
bypass the tubes to control the rate of heating of the water or to control the pressure that is put on the tubes 
from an oversized pump. 

 
6. On a Single 20’ System:  the 2 panel halves are disconnected at the center of the end pipes at the twist 

connect points. The Water Baffle is REMOVED from the filter hookup side. Place the Diverter Valve between 
the panel halves at the side where the filter and pool hoses connect. Place the Panel Spacer between the 
panel halves at the opposite side. Make sure the “O” Rings are in place on the male ends of both the Valve 
and the Spacer. Make sure the support collar stays in place on the female End Pipe fitting. Insert and twist-
connect the Valve and the Spacer into the 2 panels. You are now ready to control the flow of water through 
the many small tubes of the ecoSAVER system. (see Diagram D (a)) 

 
7. On a Double 20’ System:  2 factory-installed Water Baffles MUST be removed as described above in the 

instructions for “Connecting 2 Panel Systems Together”. Place the Diverter Valve between the panels at the 
side where the filter and pool hoses connect. Place the Panel Spacer between the panels at the opposite side. 
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Make sure the “O” Rings are in place on the male ends of both the Valve and the Spacer. Make sure the 
support collar stays in place on the female End Pipe fitting. Insert and twist-connect the Valve and the Spacer 
into the 2 panels. You are now ready to control the flow of water through the many small tubes of the 
ecoSAVER system. (see Diagram D (b)) 

 
8. On a Single 10’ System:  The Diverter Valve and the Panel Spacer are installed between the 2 panels.  When 

installing a Diverter Valve and Panel Spacer on a 10’ system NO Water Baffle is installed. Place the Diverter 
Valve between the panels at the side where the filter and pool hoses connect. Place the Panel Spacer 
between the panels at the opposite side. Make sure the “O” Rings are in place on the male ends of both the 
Valve and the Spacer. Make sure the support collar stays in place on the female End Pipe fitting. Insert and 
twist-connect the Valve and the Spacer into the 2 panels. (see Diagram D (b))  

 
9. On a Double 10’ System:  The Diverter Valve and the Panel Spacer are placed in the middle of the system 

with an equal number of panels on either side. Do NOT install a Water Baffle.  Twist-connect all panels 
together as described above. (see Diagram  D (c ))

 

2. Separate 
Panels 

Water Baffle

and 
REMOVE  1. Separate 

Panels

3. Insert 
Panel 
Spacer

4. Insert 
Diverter 
Valve

Diagram D (a)
(1) 20’ System Diverter Valve Kit Installation
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Water Baffle 
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Diagram D (b)
(1) 10’ or (2) 20’ Panel System Diverter Valve Kit Installation
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Optional Rack or Roof Mounting Kit:  (part # ESRMK-1) Installation 
 

ecoSAVER Roof Mounting Kit (# ESRMK-1)  
OPTIONAL 

Item Number Description Quantity 

1 Stainless Steel Bracket 18 

2 1.25” x .25” Diam. S/S    
 Screws  

18 

3 78” x ½” Nylon Strap  6 
 

1. If you choose to install your solar panels on the roof of a building you must have proper ladders and safety 
equipment for such work. If you do not have the proper equipment and experience of working on roofs it 
is strongly recommended that you hire a professional to complete the installation of the solar panels. 
Falling from a roof can cause serious injury. 

2. If mounting the solar panels on a rack, the rack should be placed at an incline of 30 – 45 º.  
The rack should not be located where a person can climb on it to gain access to the pool.  

3. The roof or rack that a solar panel system is mounted on should be facing SOUTH toward the sun. A north 

facing panel system will not warm the water. 

4. You will need to purchase one or more of the Roof Mounting Kit (#ESRMK-1) (see Diagram E). You will also 
need to purchase a good quality exterior silicone sealant suitable for use on a roof. 

5. If the system is to be mounted on a roof it is recommended that you use schedule 40 PVC plumping pipe 
for connecting your solar panels to the filter and pool. You may buy this at your pool dealer or a home 
improvement store. 

6. Locate the place on the roof or rack where the panel(s) will be installed. The panels must be installed at 
an angle, such that the hook-up side is lower than the opposite side (see Diagram E & F). This will allow 
the panels to be drained for the winterization. 

7. Plan a slope of 2” from one end to the other for a 10’ panel system (see Diagram E).  
Plan a slope of 4” for a 20’ panel system (see Diagram F). Next draw a chalk line where the bottom edge of 
the panel will be.  

8. One row of stainless steel brackets from the roof mounting kit will be installed along this line. A bracket 
must be installed every 4’ as a maximum distance. In high wind areas the brackets should be installed 
every 2’. Installing in high wind areas will require you to purchase more than 1 roof mounting kit.  

9. Drill a 1/8” pilot hole where each bracket is to be located. Put sufficient silicone sealant in each hole so 
that no damage is done to your roof. Screw the stainless steel bracket in place with the stainless steel 
screws included in the kit so that the bottom edge of the panel will sit in the “J Hook” of the bracket. 
(Horizon is not responsible for any damage to roof from improper installation.) 
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10. Repeat this process for the center line of your panel system locating each bracket vertically in line with 
the lower bracket.  

11. Install a line of brackets at the top edge of the panel system with each bracket in line with the 2 brackets 
below it. 

12. Thread a web strap through a row of 3 vertical brackets and tie the strap to the top and bottom bracket. 
Repeat this for each vertical row of brackets. These straps hold the panel to the roof when the wind 
blows.  

 

• 2” rise over 10’ distance 

• 4 straps minimum 

• 40” maximum between straps 

• High wind areas require more Straps / Brackets  

Diagram E
RACK OR ROOF MOUNTING 10’ 

Nylon Straps

Center Line 
of Bracket

Bracket
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Diagram F
RACK OR ROOF MOUNTING 20’

Nylon Straps

Center Line
of Brackets

Bracket

 

• 4” rise over 20’ distance 

• 48” maximum between straps 

• High wind areas require straps every 24”.  MUST purchase 2 Rack or Roof Mounting Kits. 
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To initiate a claim:  Submit Original Retail Receipt (Proof of Purchase) 
Call: 773-287-7131  Fax: 773-287-7146  Email: horizon1542@sbcglobal.net  or   
Mail:  Horizon Ventures  5050 West Lake Street, Chicago Illinois 60644   Please allow 4 – 6 weeks for warranty claims to be settled.  

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

1/1/11



<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


