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UPS2

1. Product introduction

UPS2 is a complete range of circulator pumps with the
following features:

» integrated differential-pressure control enabling
adjustment of pump performance to the actual
system requirement

* motor based on permanent-magnet/compact-rotor
technology.

The pumps are energy-optimised and comply with the
requirements of the EuP directive.

The installation of UPS2 will reduce power
consumption considerably, reduce noise from
thermostatic valves and similar fittings and improve the
control of the system.

The UPS2 range offers a host of advantages:
Energy savings

High-efficient permanent-magnet motors.
Flexibility

Suitable for installation in existing systems.

Performance range

Comfort
Low-noise operation.

Safety
Built-in electrical and thermal protection of the pump.

User friendliness
Simple setting and operation.

Type key

Example UPS2 15 -40/50/60 130

Pump range |

Nominal diameter (DN) of inlet and outlet ports [mm]
(15=1"25=11/2", PH = pump head only)

Maximum head [dm] of the UPS pump types that can be replaced
by the UPS2

Port-to-port length [mm]

*

Exception: UK version, size 15 =1 1/2".

p 4 H
(kPal) [m] . UPS2
80_, 8
[ I 7 \\
60 %%\ \
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Fig. 1 Performance range
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2. Applications

UPS2 is designed specifically for domestic heating
systems. The pumps are used primarily for one- and
two-pipe heating systems, but are, for example, also
suitable for mixing loops in large systems.

I

Fig. 4 Underfloor heating system
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UPS replacement

UPS?2 is the perfect replacement option to optimise
efficiency in domestic heating systems.

The most modern technology has been used in the
development and manufacturing of the UPS2 pumps.
With an EEI value < 0.23, the pump is designed to
meet the efficiency demands of the 2015 EuP
directive.

UPS2 is designed specifically to meet performance
and dimensional demands in relation to replacement of
existing UPS pumps.

UPS2 is available as a pump head (PH version) which
can be fitted to the pump housing of existing UPS
pumps. We offer this solution for the replacement of all
UPS pump types. This is a very time-efficient and
simple replacement solution as the pump housing
does not need to be removed from the pipework.
Design benefits which make UPS2 the ideal
replacement pump:

+ direct compatibility

* compact pump head

+ cable plug integrated in control box

» performance change in terms of speed setting

+ easy-to-read interface.

The table below shows a comparison of the speed
setting of an existing UPS pump and a UPS2 pump.

Existing pump
Head
[m]

4 11,0 |

Equivalent speed
setting of UPS2

Speed setting of
existing UPS pump

5 Il I

See section Control of the pump, page 7, for further
details.

Pumped liquids

The pump is suitable for clean, thin, non-aggressive
and non-explosive liquids, not containing solid
particles, fibres or mineral oil.

The pump must not be used for the transfer of
flammable liquids, such as diesel oil, petrol and similar
liquids.
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Control of heating systems

The heating required in a building varies greatly during
the day due to changing outdoor temperatures, solar
radiation and heat emanating from human beings,
electric appliances, etc.

Add to this that the need for heating may vary from one
section of the building to another and that the
thermostatic valves of some radiators may be turned
down by the users.

These circumstances will cause an uncontrolled pump
to produce a too high differential pressure when the
heating demand is low.

Possible consequences:

» too high energy consumption

 irregular control of the system

* noise in thermostatic valves and similar fittings.

UPS2 automatically controls the differential pressure
by adjusting the pump performance to the actual
heating demand, without the use of external
components.

Advantages of pump control

In UPS2, control is effected by adapting the differential
pressure to the flow. Contrary to an uncontrolled pump,
the proportional-pressure-controlled UPS2 pump
reduces the differential pressure in case of falling
heating demand.

If the heating demand falls, for instance due to solar
radiation, the radiator valves will close, and, for the
uncontrolled pump, the flow resistance of the system
will rise for instance from A4 to A,.

In a heating system with an uncontrolled pump, this

situation will cause a pressure rise in the system by
AHy.

AH4

TMO1 9119 5002

Q Q
Fig. 5 Uncontrolled pump

In a system with a UPS2 pump, the pressure will be
reduced by AH,.
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Fig. 6 Pump in proportional-pressure control mode

In a system with an uncontrolled pump, a pressure rise
will often cause flow-generated noise in the
thermostatic valves. This noise will be reduced
considerably with UPS2.

UPS2 has three proportional-pressure curves which
are close to the best efficiency point.

As the pump is the obvious UPS replacement option,
the three fixed speeds are under normal conditions the
best choice from a user’s point of view.

The pump has the following control modes:

* proportional-pressure control

+ constant-curve control.

Proportional-pressure control

Proportional-pressure control adjusts the pump
performance to the actual heat demand in the system,
but the pump performance follows the selected
performance curve, PP1, PP2 or PP3. See fig. 7 where
PP2 has been selected. See Change of pump
performance for further information.

... PP1

TMO6 1830 3114

Fig. 7 Three proportional-pressure curves/settings

Constant-curve control

At constant-curve/constant-speed operation, the pump
runs at a constant speed, independent of the actual
flow demand in the system. The pump performance
follows the selected performance curve, I, Il or Ill.
See fig. 8 where Il has been selected.

See Change of pump performance for further
information.

H

Q

TMO5 3068 0912

Fig. 8 Three constant-curve/constant-speed settings
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3. Construction

UPS2 is designed for long and trouble-free operation
due to the canned-rotor type, i.e. pump and motor form
an integral unit without shaft seal and with only two
gaskets for sealing. The bearings are lubricated by the
pumped liquid. These constructions ensure
maintenance-free operation.

The pumps are characterised by the following:

Permanent-magnet/compact-stator motor
contributing to high efficiency and high starting
torque.

Ceramic shaft and radial bearings contributing to
long life.

Carbon thrust bearing contributing to long life
Stainless-steel rotor can, bearing plate and rotor
cladding contributing to corrosion-free long life.
Composite impeller contributing to corrosion-free
long life.

Design featuring pump head with integrated control
box and control panel or the compact UPS2 design.

Sectional drawing

N
S
g
3
]
=
=
Fig. 9 Position numbers
Material specification
. . AlSl/
Pos. Description Material EN ASTM
1 Controller Composite, PC
complete
9 Rotor can Stainless steel 1.4301 304
Radial bearing Ceramics
1 Shaft Ceramics
Rotor cladding Stainless steel 1.4301 304
Thrust bearing Carbon
12 i
Thrustbearing  cppyv (ybber
retainer
13 Bearing plate Stainless steel 1.4301 304
Composite, PP
16 Impeller or PES
18  Pump housing Cast iron EN-JL 1020 A48-25
Gaskets EPDM rubber

GRUNDFOSsS %%
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Motor and control box

The motor is a 4-pole synchronous permanent-magnet
motor.

The pump controller is incorporated in the control box,
which is fitted to the stator housing with screws.

Control panel

TMO5 5380 1012

Fig. 10 Push-button position

UPS2 has a push-button (pos. 1) for selection of pump
setting and light fields for indication of the selected
pump setting. See fig. 10.

The light is on when the power supply has been
switched on.

Control box positions

 —

| —

TMO5 5381 1012

Fig. 11 Possible control box positions
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4. Installation and startup

Installation

In most cases, the installation of UPS2 is reduced to
the mechanical installation and the connection to the
power supply.

The pump must always be installed with horizontal
motor shaft.

TMO05 5382 3612

Fig. 12 Horizontal motor shaft

Electrical data

Supply voltage 1x230V-10 %/+ 10 %, 50/60 Hz, PE.

Motor protection The pump requires no external motor

protection.
Enclosure class 1P44.
Insulation class F.

Relative air humidity Maximum 95 %.

Ambient temperature  0-55 °C.

Temperature class TF95 to CEN 335-2-51.

EMC (electromagnetic

Py EN 61000-6-2 and EN 61000-6-3.
compatibility)

Sound pressure level < 43 dB(A).

Startup

The pump must not be started until the system has
been filled with liquid and vented. Furthermore, the
required minimum inlet pressure must be available at
the pump inlet. The system cannot be vented through
the pump.

The pump is self-venting and does not require venting
before startup.

Liquid temperature

To avoid condensation in the control box and stator,
the liquid temperature must always be higher than the
ambient temperature. See table below.

Liquid temperature
Ambient temperature

[°C] Minimum Maximum
[°C] [°C]
0 2 95
10 10 95
20 20 95
30 30 95
35 35 95
40 40 95

System pressure
PN 10: Maximum 1.0 MPa (10 bar).

Inlet pressure

To avoid cavitation noise and damage to the pump, the
following minimum pressures are required at the pump
inlet port.

Liquid temperature

75 °C 90 °C 110 °C
0.5 m head 2.8 m head 10.8 m head

Setting the pump

Using the push-button on the control box, you can set
the electronically controlled pump to the following:

+ three fixed-speed curves

» three proportional-pressure curves.

Factory setting

The UPS2 pump has been factory-set to speed Ill. See
fig. 14.

At this setting, the pump will deliver its maximum
performance, but the setting can be changed so that it
matches the actual heating demand.

Control of the pump

The pump setting can be changed with a single press
on the push-button.

Figure 13 illustrates how UPS2 changes between the
three speeds. This setting is indicated by a steady
green light.

When you press the button for five seconds, the pump
will change from fixed-speed operation to proportional-
pressure control.

Figure 13 also illustrates how UPS2 changes between
the three proportional-pressure curves.

This setting is indicated by a flashing green light.

See section Change of pump performance, page 8, for
further details.

X
nnnnnnnn

méué \0 ORI ORI O

AN A N

Fig. 13 Control modes

TMO06 9074 2617
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Change of pump performance

The pump performance (flow and head) can be
changed by pressing the control box push-button as
indicated in fig. 13 and the table below.

\
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Fig. 14 Pump setting in relation to performance

Setting Pump curve

Function

Q Lowest proportional-
pressure curve PP1

The duty point of the pump will move up or down on the lowest proportional-pressure curve, depending on
the heat demand in the system. See fig. 14.
The head (pressure) is reduced at falling heat demand and increased at rising heat demand.

B Intermediate The duty point of the pump will move up or down on the intermediate proportional-pressure curve,
proportional-pressure depending on the heat demand in the system. See fig. 14.
curve PP2 The head (pressure) is reduced at falling heat demand and increased at rising heat demand.

Q Highest proportional- The duty point of the pump will move up or down on the highest proportional-pressure curve, depending on

pressure curve PP3

the heat demand in the system. See fig. 14.
The head (pressure) is reduced at falling heat demand and increased at rising heat demand.

The pump runs at a constant speed and consequently on a constant curve.

Speed Il In speed lll, the pump is set to run on the maximum curve under all operating conditions. See fig. 14.
Quick venting of the pump can be obtained by setting the pump to speed Il for a short period.
Speed Il The pump runs at a constant speed and consequently on a constant curve.
P In speed Il, the pump is set to run on the intermediate curve under all operating conditions. See fig. 14.
Speed | The pump runs at a constant speed and consequently on a constant curve.

In speed I, the pump is set to run on the minimum curve under all operating conditions. See fig. 14.

GRUNDFOSsS %%
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5. Guide to performance curves

Energy labelling

The UPS2 is energy-optimised and complies with the
EuP Directive (Commission Regulation (EC) No 641/
2009) which has been effective since 1 January 2013.

For more information about the new energy directive,
please visit:

[=] s =]

[=]

Energy.grundfos.com

TMO5 2683 0412

Curve conditions

The guidelines below apply to the performance curves
on the following pages:

» Test liquid: airless water.

» The curves apply to a density of p = 983.2 kg/m3
and a liquid temperature of 60 °C.

» All curves show average values and should not be
used as guarantee curves. If a specific minimum
performance is required, individual measurements
must be made.

» The curves for speeds I, Il and Ill are marked.

» The curves apply to a kinematic viscosity of v =
0.474 mm?/s (0.474 cSt).

» The conversion between head H [m] and pressure p
[kPa] has been made for water with a density of p =
1000 kg/m3. For liquids with other densities, for
example hot water, the outlet pressure is
proportional to the density.

The EEI values for UPS2 pumps are far below the EuP
2013 value and comply with the requirements for 2015.
See fig. 15.

Index

100
90
80
70
60
50
40
30

20

EuP EuP upPs2
2013 2015

TMO05 7834 1613

Fig. 15 EEI limits and the current positioning of the UPS2
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6. Performance curves and technical data

UPS2 15-40/60 130, UPS2 25-40/60 130, UPS2 25-40/60 180, UPS2 PH-40/60

1x 230V, 50/60 Hz

H

[m] |
6
5 ~
4 \\\\\
: S~ T~ [ Tr~—ininmn

T~ — D
2 ———a \\ \\‘\\
. \\ \\- T—~—
0
00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 Q[m3/h]

P1

] DI BR

50 — _ ‘ ‘

40 ;/,/ Sz

N e

| Pe=

20 -

10 =
N el

L R T

00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 3.0 Q[m3/h]

Speed P1 [W] 141 [A] Connections: See Insulating kits, page 13.
Min. 7 0.06 System pressure: Maximum 10 bar.
Max. 48 0.42 Liquid temperature:  2-95 °C (TF 95).

The pump incorporates overload protection.

TMO5 5403 3612

H3 G
H4
A N
:
I ]
|
N /7 ~
o
8
H2 é
=
Dimensions [mm] Weights [kg] Ship. vol
Pump type 3.
EEl s L1 B1 B2 B3 H1 H2 H3 H4 G Net Gross [m7]
UPS2 15-40/60 023 130 79 47 75 28 102 60 76 1 25 2.7 0.004
023 130 79 47 75 29 102 60 76 1172 2.7 2.9 0.004
UPS2 25-40/60
023 180 79 47 75 29 102 60 76 1172 2.7 2.9 0.004
UPS2 PH-40/60 0.23 - - - - N N N 76 - 17 1.9 0.004

10 GRUNDFOsS %



UPS2 15-50/60 130, UPS2 PH-50/60
1x230V, 50/60 Hz

H
[m] |
6
5 \
4 N \\\
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3 _7777<77 Si>~
] I~ //g/>‘\
2 ——— | ~ ~——
I ~——— \\
| —_—| — ~—— ~—
== e~ T ¥
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00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 3.0 Q[m3/h]
P1
W] DIk
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40 /,/
] -
30 =
11 =
20 T
,' — ~
10 3
1 3
0 1 T &
w
00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 3.0 Q[m3/h] =
2
Speed P1 [W] 141 [A] Connections: See Insulating kits, page 13.
Min. 7 0.06 System pressure: Maximum 10 bar.
Max. 48 0.42 Liquid temperature: 2-95 °C (TF 95).
The pump incorporates overload protection.
H3 G
H4
ST\
/ -
' /
i
i @
‘\ - S
\ ; o
S S
S
H2 é
; ; } =
Dimensions [mm] Weights [kg] Ship. vol.
Pump type [m3]
EEl < L1 B1 B2 B3 H1 H2 H3 H4 G Net Gross
UPS2 15-50/60 0.23 130 79 47 75 29 102 60 76 11/2 2.7 2.9 0.004
UPS2 PH-50/60 0.23 - - - - - - - 76 - 1.7 1.9 0.004

GRUNDFOs ™ 11
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UPS2 25-80 180, UPS2 32-80 180

1 x230V, 50/60 Hz

p H
[kPa]] [m] ]
100 1 104
1 | - cc
80 ¢ N PP
60 ] ™ L
. ] ~—_ \\ \
40— 4 T~
] ™~~~
] q T~
20 ] 2
o1 o : —
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0 Q [m3/h]
P1 _
W] |
140 - %
120 — I
100 — /
80 —
60 —| — —
40 /7, ©
| 3
20 1=——== <
] R
0 ‘ — °
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0 Q [m3/h] E
Speed P1 [W] 141 [A] Connections: See Insulating kits, page 13.
Min. 1 0.1 System pressure: Maximum 10 bar.
Max. 140 1.1 Liquid temperature: 2-95 °C (TF 95).
The pump incorporates overload protection.
B3 . B4
[
— O
B
U
™
|
O
<
] 5
3
N
B5 N H1 H2 é
2
Dimensions [mm] Weights [kg] Ship. vol.
Pump type [m3]
EEl < L1 L2 L3 B3 B4 B5 H1 H2 G Net Gross
UPS2 25-80 0.23 180 22 141 95 50 64 27 112 11/2 2.7 2.9 0.005
UPS2 32-80 0.23 180 22 141 95 50 64 27 112 2 2.7 29 0.005
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7. Accessories

Insulating kits

UPS2 pumps can be fitted with two insulating shells.
The insulation thickness of the insulating shells
corresponds to the nominal diameter of the pump.
The insulating kit, which is tailored to the individual
pump type, encloses the entire pump housing. The two
insulating shells are easy to fit around the pump.

Union and valve Kkits

UPS2 pumps can be fitted with ALPHA compatible
unions, see the list below:

Accessories

~
3
w0
3
8
=
=
Fig. 16 Insulating shells
Product
Pump type number
Insulating shells 505821
ALPHA plugs
1 2 3 &
o
d
S
™
w0
o
=
=

Fig. 17 ALPHA plugs

Pos. Description Product number

1 ALPHA plug, standard plug connection 98284561

2 ALPHA _amgle plug, standard angle plug 98610291
connection

3 ALPHA plug, 90 ° bend, including 4 m 96884669
cable

Grundfos offers a special cable with an active built-in
NTC protection circuit, which will reduce possible
inrush currents. To be used in case of e.g poor quality
of relay components that are sensitive to inrush
current.

Product numbers, unions

Rp R
c
i
% k1]
3 2
5 5
< (¥} 3/4 1 11/4 1 11/4
15-xx* G1 .
25-xx G 11/2 529921 529922 529821 | 529925 529924
32-xx G2 509921 509922

* When ordering for UK versions, use the product numbers for 25-xx
(G 11/2).
® Available on request.

Thread types

G-threads have a cylindrical form in accordance with
the EN-ISO 228-1 standard.

R-threads have a conical form in accordance with the
ISO 7-1 standard.

In the case of a thread of size 1 1/2", for example, the
threads are specified as G1 1/2 or R1 1/2. Male G-
threads (cylindrical) can only be screwed into female
G-threads. Male R-threads (conical) can be screwed
into female G or R-threads. See fig. 18.

S

S
0
TMO6 9235 3817

Fig. 18 G-thread and R-thread

GcrunDFos™ 13
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8. Product range

UPS2

Note: Click on the product number and go directly to the performance curve in Grundfos Product Center.

Voltage
Pump type Port-to[-rg‘c:‘:; length Connection vl Product number Dat:asI;eet
50/60 Hz g
UPS2 15-40/60 130 G1 98243667
UPS2 25-40/60 130 G11/2 98243668 10
UPS2 PH-40/60 - - 230 98334567
UPS2 25-80 180 G112 98707853 12
UPS2 32-80 180 G2 98707855
UPS2, United Kingdom
Voltage
Pump type Port-to[-r;::‘:; length Connection [\ Product number Dat:asl;eet
50/60 Hz 9
UPS2 15-50/60 130 G11/2 98334549 ”
UPS2 PH-50/60 - - 230 98334563
UPS2 25-80 180 G112 98707848 12
UPS2 32-80 180 G2 98707851
UPS2, Ireland
Voltage
Pump type Port-to[-rp:‘t:‘:; length Connection [\ Product number Dat;asr;eet
50/60 Hz 9
UPS2 25-50/60 130 G112 230 98568293 1
UPS2, BU/RO/GR
Voltage
Pump type Port-to[-rp:‘t:‘:; length Connection [\ Product number Dat;asr;eet
50/60 Hz 9
UPS2 25-40/60 180 G112 230 98633963 10

GRUNDFOSsS %%
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http://product-selection.grundfos.com/product-detail.html?productnumber=98707851
http://product-selection.grundfos.com/product-detail.html?productnumber=98707848
http://product-selection.grundfos.com/product-detail.html?productnumber=98334563
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http://product-selection.grundfos.com/product-detail.html?productnumber=98707855
http://product-selection.grundfos.com/product-detail.html?productnumber=98707853
http://product-selection.grundfos.com/product-detail.html?productnumber=98334567
http://product-selection.grundfos.com/product-detail.html?productnumber=98243668
http://product-selection.grundfos.com/product-detail.html?productnumber=98243667
http://product-selection.grundfos.com/product-detail.html?productnumber=98633963

UPS2

9. Grundfos Product Center

Online search and sizing tool to help you
make the right choice.

http://product-selection.grundfos.com

"SIZING" enables you to
size a pump based on

"REPLACEMENT" enables you to find a
replacement product. Search results will include

Grundfos Product Center

entered data and
selection choices.

information on the following:

« the lowest purchase price
« the lowest energy consumption
« the lowest total life cycle cost.

www.grundfos.com A Login~

Product range: United Kingdom | 50 Hz | Language: English

GRUNDFOS 9’\ | PRODUCT CENTER Change seffings

HOME | FIND PRODUCT COMPARE YOUR PROJECTS SAVED ITEMS  HELP 1423

FIND PRODUCTS AND SOLUTIONS

:

 sizINnG

Enter pump sizing ®

# LIQUIDS

v e pumgp by iguid

QUICK SIZING
Enter duty point: Select what to size by:
mh [=] e by application
- E‘ Size by pump design START SIZING
Size by pump family
ADVANCED SIZING:  #} Advanced sizifjg by application £} Guided selection

"CATALOGUE" gives you
access to the Grundfos
product catalogue.

"LIQUIDS" enables you to find pumps
designed for aggressive, flammable
or other special liquids.

All the information you need in one place Downloads

Performance curves, technical specifications, pictures, dimensional drawings, motor
curves, wiring diagrams, spare parts, service kits, 3D drawings, documents, system parts.

On the product pages, you can download
installation and operating instructions, data
booklets, service instructions, etc. in PDF format.

The Product Center displays any recent and saved items - including complete projects -
right on the main page.

Subject to alterations.

GRUNDFOS %%



be think innovate

/v BuipjoH sojpunig WbuAdo) @ “apIMpIOM paAlasal SIyBL |y jJewusq ‘S/y Soypunis Jo Sy BulpjoH sojpunis) Ag paumo syiewspel) paisjsibal ale ajeAouul Juiyl aq pue ‘0boj Sojpunio sy ‘Sojpunio sweu ay | N l
4
—
£
o
c O
O <+
o~
=)
m Tp]
al &
~ N O o
= =) o
© =< w0
21D notQo
A | & Omyg T
= 5 LocS
0 | QOp 9 =
b= Q <
© (O 2% o3
o | Ex g3
OQF =




	1. Product introduction
	Type key
	Performance range

	2. Applications
	UPS replacement
	Pumped liquids
	Control of heating systems
	Advantages of pump control
	Proportional-pressure control
	Constant-curve control


	3. Construction
	Sectional drawing
	Material specification
	Motor and control box
	Control panel
	Control box positions


	4. Installation and startup
	Installation
	Electrical data
	Startup
	Liquid temperature
	System pressure
	Inlet pressure
	Setting the pump
	Control of the pump
	Change of pump performance

	5. Guide to performance curves
	Energy labelling
	Curve conditions

	6. Performance curves and technical data
	UPS2 15-40/60 130, UPS2 25-40/60 130, UPS2 25-40/60 180, UPS2 PH-40/60
	1 x 230 V, 50/60 Hz

	UPS2 15-50/60 130, UPS2 PH-50/60
	1 x 230 V, 50/60 Hz

	UPS2 25-80 180, UPS2 32-80 180
	1 x 230 V, 50/60 Hz


	7. Accessories
	Insulating kits
	ALPHA plugs
	Union and valve kits
	Thread types


	8. Product range
	UPS2
	UPS2, United Kingdom
	UPS2, Ireland
	UPS2, BU/RO/GR

	9. Grundfos Product Center


<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 150
  /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 150
  /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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


