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Infrared-Detectors

Technique & Application

Function

Function and application

Where conventional sensors would fail
due to too high temperature, infrared
detectors working on a non-contact
principle can be used. They respond to
the radiated heat of the hot materi-
als. Compact units with optics are

used for distances of 2 to 8 m from

the object. For distances of only a few
cm, heat-resistant light-conducting
cables should be used for transmission.

Series ODM

Infrared detectors ODM... detect ener-
gy radiated by a hot body in the near
infrared range (1...3 um). Energy
absorbed within the spectral range
determines detected temperatures.
Optical and assessment electronics are
situated in a stainless steel casing.
O-ring gaskets ensure safe operation
even in the presence of large temper-
ature and humidity fluctuations. The
plug connector is water tight to IP 68.
If environmental temperatures exceed
70° C, an optical fibre cable can be
used up to 250° C. This can be fitted
with a supplementary optical system if
required. In case of such applications,
the optical fibre cable should be laid
in protective tubes and not be fre-
quently moved. The fibre cable fast-
connector LLK-plug allows for fast and
safe exchange. The infrared detectors
are specified for different sensitivities.
If the target temperature exceeds the
sensitivity specified, the output of the
detector will be activated.

Series OD 100

The sensor OD 100 GSPP detects tem-
peratures up to 300°C contactlessly.
Within this temperature range it is pos-
sible to adjust two switching points.
The switching status is indicated by
two colour LEDs.

The sensor OD 100 GA has one analog
output 4...20 mA. The temperature

of an object detected by the infrared
detector depends on the emission
coefficient, the distance and the light-
ing area. To prevent these influences
it is important to adjust the switching
points of the infrared-detector on site.
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Series ODE

The ODE 350 infrared sensor measures
the energy transmitted from a body in
the near infrared region (1...3 um). The
energy taken up in this region of the
spectrum is a measure of the temper-
ature of the hot objekt. The device has
four outputs which are independent of
one another; two analogue outputs
(current, voltage) and two outputs
each with a switching threshold prese-
lectable as either a relay change-over
contact or as a semiconductor output.
The required characteristic curve is
preselected by a selector switch.

The device is operated using a fibre-
optic cable, which can have tempera-
ture stability of up to 350 °C. The
standard cable can take up to 250 °C.
They have quick-release fastener pro-
vided with thread. To limit the angular
field and increase sensitivity supple-
mentary lenses for fibre-optic cable
are available.

The given sensitivities refer to the use
of a 1Tm long fibre-optic cable with a
bundle diameter of 4 mm during full
illumination. Other fibre-optic cables
and lenses yield correspondingly differ-
ent minimum operating temperatures.
As arule, a fibre-optic cable with an
additional length of 1 m decreases
the reaction sensitivity by 75 °C.

Adjustment on switching detectors

1. Remove protection screw from the
potentiometer.

2. The sensor must be mounted at its
finally position.

3. Turn the screwdriver till the output
switches (LED red). Now the tem-
perature is adjusted on which the
infrared-detector responsed. The
switching temperature can be
increased if you turn the potentio-
meter clockwise.

4. Remount the protection screw.

EGE

Analog temperature detection

The current output for the temperature

is correct when:

A) the measured object has a homo-
geneous temperature and when its
area has a minimum size of the
sensor’s detection range (see path
of the rays)

B) the emmision coefficient is e = 1
(black body).

At other cases the OD 100 GA
measure a too low temperature.
Therefore the OD 100 GA has a
potentiometer for an adjustment.

Adjustment of analog detectors

1. Remove protection screw from the
potentiometer.

2. The sensor must be mounted at is
final position.

3. The actual temperature of the
object must be known.

4. Turn the potentiometer clockwise
until the output
current correspond with the object
temperature (see output character-
istics).

EGE-ELEKTRONIK SPEZIAL-SENSOREN GMBH
TEL. +49 (0)4346 / 41580 .

ege-elektronik.com



Infrared-Detectors

Technique & Application

Typical diagrams for Infrared Detectors

0 100 200

Diagram 1 A: 5°-Optics; B: 2°-Optics

In most applications the pre-set
threshold temperature of probes with
predetermined threshold levels and
the temperature of the hot surface (of

300 °C Difference-temperature

Example: Differential tempera-

ture 100 degrees, 2° optics (B), the
intersection point of the differential
temperature circle and the radia-
tion diagram is at angular radius of
+1.2 degrees. The actually achieved
angular field is therefore 2.4 degrees.
Due to the characteristics of the
photovoltaic cells used in the infra-
red detector and the infrared optics,
the actually achieved angular field
is not constant, but is dependent

on the temperature of the medium.
This effect is comparable to the

For infrared detectors with spherical
optics, the field of view is always circu-
lar. For specific optics (50, 100 mm fo-
cal length) there is a constant angular
field (P). At a predetermined distance
(A), the infrared detector “sees” a cir-
cular area that is called the visible sur-
face (B). If the hot surface is as large
as the field of view or even larger, the
illumination is 100% (Diagram 3).

B:2-A-ton%

Reduction of temp. detected

overexposure of a photograph. °C
200

the medium) are not exactly the same.
Rather, the threshold temperature of

the infrared sensor is always set lower °C
than it would need to be for the detec- 280  Reduction of temp. detected
tion of the hot surface. This makes

400°C
500°C
600°C

100

200+
sense for the reason that temperature Distance from infrared detector
oscillations or oscillating emissions "4 6 8 0 fm
from the metal surface often occur 100 .
Diagram 4

which would cause the infrared detec-
tor to trigger when it was not wanted.
Experience shows that the threshold
temperature of the infrared detector
should therefore be chosen 50 - 100
degrees Celsius lower than is required.
In other applications, materials must
be detected which span a large tem-
perature range (300 - 600 °C). Then
the lowest occurring temperature must
still be detectable, which implies that
the threshold temperature of the infra-
red detector must be chosen to be
very low. Therefore, there is always a
difference between the medium tem-
perature and the threshold tempera-
ture of the infrared detector. This is
the differential temperature. The con-
nection between differential tempera-
ture and the achieved angular field is
represented in diagram 1. In order to
determine the actual angular field,
one selects the circle with the desired
or estimated differential temperature

Effective visible surface

100 90 80 70 60 50 40 30 20 10%
. lllumination
Diagram 2

If the hot surface is smaller than the
field of view of the infrared detector,
not so much energy enters into the
opening of the infrared detector as
would be possible under full illumina-
tion. Therefore the temperature will be
falsely determined. This can be cor-
rected when it is known what percent-
age of the field of view is covered by
the hot surface.

If the illumination is not 100%, the
threshold temperature of the infrared
detector must be lowered in order to
detect the hot surface. (Diagram 2)

Object surface area

Hlumination (%) =

Detector visible surface

The energy emitted by a hot surface
at temperature T is distributed
throughout the entire surrounding
space. The further the infrared detec-
tor is from the hot surface, the less the
energy is that can enter into the optics
of the infrared detector. Since the
temperature measurement in the
infrared detector succeeds through
conversion of energy into temperature,
the infrared detector measures an
increasingly smaller temperature the
further away it is removed from the
hot surface. The larger the separation
therefore, the more the threshold tem-
perature of the infrared detector must
be lowered. It is assumed in diagram 4
that the field of view of the infrared
detector is always fully illuminated.

and looks for the intersection points cm | Diameter of visible surfacei Angle of V|1e5vg
with the radiation diagrams of the A or 240
) 2004
B optics. Once one has found these 60 100
intersection points, one must only read 1204 7
off which angular radius runs through 804 5°
these points. 404 113
’ 2 4 6 8 10m
Diagram 3
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INFRARED DETECTORS

Compact models

Sensors with switching output

Threshold 300-600-750 °C

Field of view 2°
Modular system

Waterproof IP 68 + IP 69K

Dimensions

Sensing temperature [°C]
Output
ID-No.
Type
Operating voltage [vl1
Switching current [mA]
Short circuit proof
Overcurrent release [mA]
Voltage drop max. [Vl
Minimum load current  [mA]
Current consumption [mA]
Hysteresis
Ambient temperature [°C]
EMC-class
Protection [EN 60529]
Housing material
Connection
Connection VEG 5-5
1: BK
2: BU
3: GN/YE
4: BN
5. —
View to plug side
Accessories
P. 6.4 EE61120

Series ODMO

EGE

DC PNP « 2 conductor AC * 2 Grad-Optics

| 210 i
RN LED
: I
Q
50
©10,5
g | A
N
: 55
300 300 600 600 750 750
P60051 P60052 P60057 P60058 P60063 P60064
ODMO 402 WS | ODMO 402 GSP |ODMO 602 WS | ODMO 602 GSP |ODMO 902 WS | ODMO 902 GSP
20...250 AC 10...55 DC 20...250 AC 10...55 DC 20...250 AC 10...55 DC
400 400 400 400 400 400
- 450 - 450 - 450
7 2 7 2 7 2
20 - 20 - 20 -
3 15 3 15 3 15
approx. 5% of the sensing temperature
-20...+75
A
IP 68 + IP 69K
AISI 316 Ti
VEG 5-5, IP 68
AC DC
olL1 oL+
BN BN
BU
BU a:l
oN oL-

see page 6.10
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INFRARED DETECTORS

Compact models

Sensors with switching output

Threshold 300-600-750 °C

Field of view 5°
Modular system

Waterproof IP 68 + IP 69K

\%\
\

Series ODMO

EGE

Design

Dimensions

Sensing temperature [°C]
Output
ID-No.
Type
Operating voltage [Vl
Switching current [mA]
Short circuit proof
Overcurrent release [mA]
Voltage drop max. I\
Minimum load current  [mA]
Current consumption [mA]
Hysteresis
Ambient temperature [°C]
EMC-class
Protection [EN 60529]
Housing material
Connection
Connection VEG 5-5

1: BK

2: BU

3: GN/YE

4: BN

5. —

View to plug side

Accessories

TEL. +49 (0)4346 / 41

580 .

300

1

P60054
ODMO 405 WS
20...250 AC
400

20
3

AC

DC PNP ¢ 2 conductor AC * 5 Grad-Optics

160

@60

50 ‘

300

1

P60055
ODMO 405 GSP
10...55 DC
400
450
2

15

40

JEZAN

BN

O

BU a:'
OoN

@ 10,5

©

600 600 750 750
P60060 P60061 P60066 P60067
ODMO 605 WS | ODMO 605 GSP | ODMO 905 WS | ODMO 905 GSP
20...250 AC 10...55 DC 20...250 AC 10...55 DC
400 400 400 400

- 450 - 450
7 2 7 2
20 - 20 -
3 15 3 15
approx. 5% of the sensing temperature
= AooF7/D
A
IP 68 + IP 69K
AISI 316 Ti
VEG 5-5, IP 68
DC
oL1 oL+
BN
:[ ]: BK
BU
oL-
see page 6.10
EE61120

ege-elektronik.com
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INFRARED DETECTORS

Fibre glass optic

Sensors with switching output

Threshold 350-650-800 °C

Field of view 4° und 8°

Modular system

Special plug for IP 68

Dimensions

Sensing temperature [°C]
Output
ID-No.
Type
Operating voltage [vl1
Switching current [mA]
Short circuit proof
Overcurrent release [mA]
Voltage drop max. [Vl
Minimum load current  [mA]
Current consumption [mA]
Hysteresis
Ambient temperature [°C]
EMC-class
Protection [EN 60529]
Housing material
Connection
Connection VEG 5-5
1: BK
2: BU
3: GN/YE
4: BN
5:—
View to plug side
Accessories
P. 6.6 EE61120

350

1

P60068
ODML 400 WS
20...250 AC
400

20

AC

Series ODML

EGE

DC PNP + 2 conductor AC « Amplifier for fibre optics

ua

@ 60

177

LED

350

1

P60069
ODML 400 GSP
10...55 DC
400

BN

el

50 ‘
(3"1%,5
o
< ﬁ—fi{ﬁ}
) 55
650 650 800 800
P60071 P60072 P60074 P60075
ODML 600 WS | ODML 600 GSP | ODML 900 WS | ODML 900 GSP
20...250 AC 10...55 DC 20...250 AC 10...55 DC
400 400 400 400
- 450 - 450
7 2 7 2
20 - 20 -
3 15 3 15
approx. 5% of the sensing temperature
-20...+75
A
IP 67
AISI 316 Ti
VEG 5-5, IP 68
DC
oL1 oL+
BN
:[ ]: BK
BU
oN oL-

see page 6.10
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INFRARED DETECTORS Series OD 100 —O—
— —

§: | Compact models

Sensor with two switching points

Measuring-range 0...300 °C
Two switching outputs PNP

Stainless steel housing

Dimensions N N
° LED 1 LED 2
> P
E - ot 1 @ 00 @ Pot 2
%
=
v v 100
| 12 143
Sensing range [°C] 0...300
Output
1 / 1
ID-No. P61003
Type OD 100 GSPP
Operating voltage [v1 18...32 DC
Current consumption [mA] <20
Switching current [mA] 400
Overcurrent release [mA] 450
Voltage drop max. I\ 2
Field of view [°1 <10
Reproduction [°C] +1
Temperature coefficient [%/K] +1 of the measuring value
Hysteresis [°C] 5
Response time [ms] 100
Ambient temperature [°C] -10...+60
EMC-class A
Protection [EN 60529] IP 67
Housing material AISI 316 Ti
Connection M12 connector
oL+
5 Diameter of sight plane [mm] (1) BN
1: BN 105 140 175 210 245 280 (4)BK _1_
2: WH B s e I
3 1 3:BU 0 (2) WH _—+
N —
4: BK 250500 750 1000 1250 L
4 1500 1750 2000
Distance of target [mm] (3)BU
oL-
Accessories see page 6.10

EGE-ELEKTRONIK SPEZIAL-SENSOREN GMBH EE61120 P. 6.7
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INFRARED DETECTORS Series OD 100

§: | Analog detector

EGE

Analog infrared detectors

Measuring-range 0...300 °C
Analog output 4...20 mA

Stainless steel housing

. . M A
Dimensions
0
i %
%
=
| |
100
| 12 143
Sensing range [°C] 50...150 0...300
Output @ @
ID-No. P61001 P61002
Type OD 100 GA 150 OD 100 GA 300
Operating voltage I\ 18...32 DC
Current consumption [mA] <40
Current output [mA] 4...20
Field of view [°] <10
Reproduction [°C] +1
Temperature coefficient [%/K] 10,1 of the measuring value
Response time [ms] <100
Precision [%] +3 of the measuring value
Ambient temperature [°C] -10...+60
Load resistance RL [Q] <500
EMC-class A
Protection [EN 60529] IP 67
Housing material AISI 316 Ti
Connection M12 connector
oL+
Diameter of sight plane [mm)] 1{(BN)
i 1:BN 140 175 210 245 280 —
3 . 2 - 34 70 105 4..20 mA
3:BU 0 250 cog 4 (BK)
4: BK 750 1000 1250 RL
4 1500 1750 2000 ol su
Distance of target [mm] (BU) oL
Accessories see page 6.10
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INFRARED DETECTORS Series ODE —0—
— —

B | Fibre-optic amplifier

Contactless measurement of temperature

Measuring-range 300...2000 °C
Analog output 4...20 mA
Switching output PNP ¢ Relay output

Threshold adjustable
Fibre-optic cable up to 250 °C

Design ODE 350 GWR

6 90
Dimensions S
©
[ol[e)
oF
[@
&) ‘
110 ‘ 110 ?
220
Measuring range [°C] 300...2000
Operating voltage [V] 230 AC, 24 DC
ID-No. P60031
Type ODE 350 GWR
Power consumption [VA] )
Ambient temperature [°C] -20...+70
Relay output AC DC
Switching output max. [Vl 440 250
Current max. [A] 8 8
Nominal switching power [VA] 2000 (AC-12) 240 (DC-12)
Voltage output I\ 0...10
Load resistance [kQ] >5
Current output [mA] 4...20
Load resistance [Q] <470
Current sensitivity [mA/V] 1.8
EMC-class A
Protection [EN 60529] IP 67
Reponse time [ms] <100
Empfindlichkeitskennlinien
v Sensitivity diagram
104 Conncetions
4 1 [[ao]<[o]o[~]a]a]e[c[a]e]z]e] e]x]e]
8 -III??-"IVJ-hII-'_E%IE=IEH(EI
2 o b S 5 =
6 N 8 | g
2 s g )3
4-] L QO £ £
Rel. Relay output switching threshold
2 PNP PNP output switching threshold
Temperatur | Current output 20 mA ref. ()
g : ‘ : : : Te(nper atuxre oG U  Voltage output 10V ref. (-)
300 500 700 900 1100 1300 1500
Note Amplifiers with modified technical data on request

EGE-ELEKTRONIK SPEZIAL-SENSOREN GMBH EE61120 P. 6.9
TEL. +49 (0)4346 / 41580 . ege-elektronik.com



INFRARED DETECTORS

~| Optics and accessorie

EGE

Type ID-No. Dimensions Design
ULV 024 P60150 100 cf” Front-optic View 4°
g
S}
56 17
o e o
ULV 028 P60151 Q Front-optic View 8
8 fijan:
Mounting clamp 200126 | 30 | | 38 Fixing device for front-optics ULV
@25 | | |
@25
| : ¢
F@I
17 }
LLKS-100-BE P60101 1 m fibre-optic cable up to 250 °C
LLKS-200-BE P60102 2 m fibre-optic cable up to 250 °C
e T oy o
LLKS-30-BE P60103 §I8L MD 3 m fibre-optic cable up to 250 °C
LLKS-500-BE P60104 % 5 m fibre-optic cable up to 250 °C
LLKS-1000-BE $60001 > LW 10 m fibre-optic cable up to 250 °C
Fibre-optic cable with increased lengths
or with protection hose on request.
OMB 01 206004 1 0 Rotating mounting
M10x15 42
S}
8 T
Ez&
€ L]
0105,
060 ‘
ODMV-D60 201193 Air curtain device for Series ODMO...
with housing @ 60 mm
2o
Q|
VEG 5-5 200501 Connection plug cable ODM
Connection plug cable with
PU-cable 5 m IP 68
SLG 4-2 200445 M12 connector
SLW 4-2 200446 Cable plug housing with 2 m cable

P.6.10 EE61120
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EGE
Process Sensors

Flow sensors

B Electronical monitoring of flow

B Lubrication monitoring

B Measuring range 1 ml/min...100 I/min
B Detection range 1...300 cm/s

B Reaction time 0.5 s

L

Level sensors for Ex-applications
B For level monitoring in Ex areas

B For temperatures —20...+180 °C

B With PTFE connector cable

B Sensors for connection to amplifiers

L

Level sensors

B For level monitoring —230...+230 °C

B Steam proof at a pressure of up to 30 bar \if ;“‘-a
B For hot motor oil :
B For liquid nitrogen .

B For chemically aggressive media

Ultrasonic sensors

B Switching distance up to 6000 mm
B Level monitoring

B Watertight housing

B Teach-in functions

L
Pressure sensors

B Compact model with digital display
B Monitoring in pipes and containers
B Pressure up to 16 bar

M levelup to 10 m (£1 cm)

B Programmable
L
Temperature sensors

B Compact model with digital display
Monitoring in pipes and containers
Temperature —=40...+120 °C (+0,3 °C)
Pressure up to 100 bar

Multi use output NO/NC + analog

EGE-ELEKTRONIK SPEZIAL-SENSOREN GMBH EE61120 P.6.11
TEL. +49 (0)4346 / 41580 . ege-elektronik.com



Lomas de Zamora
Warabrook NSW 2304
Wien
Aalst
Sao Paulo
Oldcastle — Ontario
Shanghai
Bogota D.C.
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Tallinn
Jyvaskyla
Nanteuil les Meaux
Sindos - Thessaloniki

We look forward to your enquiry.
Please contact us!

EE61120

Staffordshire
Budapest
Mumbai
Clane, Co. Kildare
Tel-Aviv
Carate Brianza (Ml)
Tokyo
Windhoek
LG Dordrecht
Greenmount,
Auckland
Kolsds
Taguig City
Jezow Sudecki
Katowice

Moscow

Porto
Bucharest
Singapore
Banska Bystrica
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Cleveland
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Gyeonggi-do
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Bords
Uster
New Taipeh City
Kurtkoy / Pendik / Istanbul

Gastonia
Ho Chi Minh City



	Title
	Technique & Application
	Function
	Typical diagrams for Infrared Detectors

	Compact models, Series ODMO 402, 602, 902
	Compact models, Series ODMO 405, 605, 905
	Fibre glass optic, Series ODML 400, 600, 900
	Compact models, Series OD 100 GSPP
	Analog detector, Series OD 100 GA
	Fibre-optic amplifier, Series ODE
	Optics and accessories Infrared Detectors
	Process Sensors
	Sales partners, wholesalers and representatives


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile ()
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /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 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 20
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 96
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 96
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /DEU <>
  >>
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.276 841.890]
>> setpagedevice




