Manual C400 English

C400

Status V4 (1/2005)

C€

Page 1 of 22


Verwendete Distiller 5.0.x Joboptions
Dieser Report wurde automatisch mit Hilfe der Adobe Acrobat Distiller Erweiterung "Distiller Secrets v1.0.5" der IMPRESSED GmbH erstellt.
Sie koennen diese Startup-Datei für die Distiller Versionen 4.0.5 und 5.0.x kostenlos unter http://www.impressed.de herunterladen.

ALLGEMEIN ----------------------------------------
Dateioptionen:
     Kompatibilität: PDF 1.3
     Für schnelle Web-Anzeige optimieren: Ja
     Piktogramme einbetten: Nein
     Seiten automatisch drehen: Zusammen pro Datei
     Seiten von: 1
     Seiten bis: Alle Seiten
     Bund: Links
     Auflösung: [ 600 600 ] dpi
     Papierformat: [ 595 842 ] Punkt

KOMPRIMIERUNG ----------------------------------------
Farbbilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 150 dpi
     Downsampling für Bilder über: 225 dpi
     Komprimieren: Ja
     Automatische Bestimmung der Komprimierungsart: Ja
     JPEG-Qualität: << /Colors 3 /QFactor 0.76 /Columns 394 /Blend 1 /Resync 0 /HSamples [ 2 1 1 2 ] /Rows 394 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>
     Bitanzahl pro Pixel: Wie Original Bit
Graustufenbilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 150 dpi
     Downsampling für Bilder über: 225 dpi
     Komprimieren: Ja
     Automatische Bestimmung der Komprimierungsart: Ja
     JPEG-Qualität: Mittel
     Bitanzahl pro Pixel: Wie Original Bit
Schwarzweiß-Bilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 300 dpi
     Downsampling für Bilder über: 450 dpi
     Komprimieren: Ja
     Komprimierungsart: CCITT
     CCITT-Gruppe: 4
     Graustufen glätten: Nein

     Text und Vektorgrafiken komprimieren: Ja

SCHRIFTEN ----------------------------------------
     Alle Schriften einbetten: Ja
     Untergruppen aller eingebetteten Schriften: Ja
     Untergruppen bilden unter: 100 %
     Wenn Einbetten fehlschlägt: Warnen und weiter
Einbetten:
     Immer einbetten: [ ]
     Nie einbetten: [ /Symbol /ZapfDingbats /Courier-BoldOblique /Helvetica-BoldOblique /Courier /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]

FARBE(N) ----------------------------------------
Farbmanagement:
     Farbumrechnungsmethode: Alle Farben zu sRGB konvertieren
     Methode: Standard
Arbeitsbereiche:
     Graustufen ICC-Profil: None
     RGB ICC-Profil: sRGB IEC61966-2.1
     CMYK ICC-Profil: U.S. Web Coated (SWOP) v2
Geräteabhängige Daten:
     Einstellungen für Überdrucken beibehalten: Nein
     Unterfarbreduktion und Schwarzaufbau beibehalten: Nein
     Transferfunktionen: Beibehalten
     Rastereinstellungen beibehalten: Nein

ERWEITERT ----------------------------------------
Optionen:
     Prolog/Epilog verwenden: Nein
     PostScript-Datei darf Einstellungen überschreiben: Ja
     Level 2 copypage-Semantik beibehalten: Ja
     Portable Job Ticket in PDF-Datei speichern: Nein
     Illustrator-Überdruckmodus: Ja
     Farbverläufe zu weichen Nuancen konvertieren: Ja
     ASCII-Format: Nein
Document Structuring Conventions (DSC):
     DSC-Kommentare verarbeiten: Ja
     DSC-Warnungen protokollieren: Nein
     Für EPS-Dateien Seitengröße ändern und Grafiken zentrieren: Ja
     EPS-Info von DSC beibehalten: Nein
     OPI-Kommentare beibehalten: Nein
     Dokumentinfo von DSC beibehalten: Ja

ANDERE ----------------------------------------
     Distiller-Kern Version: 5000
     ZIP-Komprimierung verwenden: Ja
     Optimierungen deaktivieren: Nein
     Bildspeicher: 524288 Byte
     Farbbilder glätten: Nein
     Graustufenbilder glätten: Nein
     Bilder (< 257 Farben) in indizierten Farbraum konvertieren: Ja
     sRGB ICC-Profil: sRGB IEC61966-2.1

ENDE DES REPORTS ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Joboption Datei
<<
     /ColorSettingsFile ()
     /AntiAliasMonoImages false
     /CannotEmbedFontPolicy /Warning
     /ParseDSCComments true
     /DoThumbnails false
     /CompressPages true
     /CalRGBProfile (sRGB IEC61966-2.1)
     /MaxSubsetPct 100
     /EncodeColorImages true
     /GrayImageFilter /DCTEncode
     /Optimize true
     /ParseDSCCommentsForDocInfo true
     /EmitDSCWarnings false
     /CalGrayProfile (None)
     /NeverEmbed [ /Symbol /ZapfDingbats /Courier-BoldOblique /Helvetica-BoldOblique /Courier /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]
     /GrayImageDownsampleThreshold 1.5
     /UsePrologue false
     /GrayImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /AutoFilterColorImages true
     /sRGBProfile (sRGB IEC61966-2.1)
     /ColorImageDepth -1
     /PreserveOverprintSettings false
     /AutoRotatePages /All
     /UCRandBGInfo /Remove
     /EmbedAllFonts true
     /CompatibilityLevel 1.3
     /StartPage 1
     /AntiAliasColorImages false
     /CreateJobTicket false
     /ConvertImagesToIndexed true
     /ColorImageDownsampleType /Bicubic
     /ColorImageDownsampleThreshold 1.5
     /MonoImageDownsampleType /Bicubic
     /DetectBlends true
     /GrayImageDownsampleType /Bicubic
     /PreserveEPSInfo false
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /QFactor 0.76 /Blend 1 /HSamples [ 2 1 1 2 ] /ColorTransform 1 >>
     /ColorACSImageDict << /Colors 3 /QFactor 0.76 /Columns 394 /Blend 1 /Resync 0 /HSamples [ 2 1 1 2 ] /Rows 394 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ColorConversionStrategy /sRGB
     /PreserveOPIComments false
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /ColorImageResolution 150
     /EndPage -1
     /AutoPositionEPSFiles true
     /MonoImageDepth -1
     /TransferFunctionInfo /Preserve
     /EncodeGrayImages true
     /DownsampleGrayImages true
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDownsampleThreshold 1.5
     /MonoImageDict << /K -1 >>
     /Binding /Left
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageResolution 300
     /AutoFilterGrayImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /SubsetFonts true
     /DefaultRenderingIntent /Default
     /OPM 1
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageResolution 150
     /ColorImageFilter /DCTEncode
     /PreserveHalftoneInfo false
     /ColorImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ASCII85EncodePages false
     /LockDistillerParams false
>> setdistillerparams
<<
     /PageSize [ 595.276 841.890 ]
     /HWResolution [ 600 600 ]
>> setpagedevice


Manual

C400 English

TABLE OF CONTENTS

1 READ BEFORE COMMISSIONING 4
2 C400 6
3 THE DISPLAY 7
4 OPERATION 8
5 THE UPPER MENU 10
6 THE LOWER MENU 11
7 CHANGING THE BATTERIES 17

Page 2 of 22



Manual

C400 English
8 AIRFLOW SENSOR 18
8.1 MEASUREMENT PRINCIPLE 18
8.2 INFLUENCE OF AIR PRESSURE 19
8.3 INFLUENCE OF DIRECTION 20
8.4 TIPS FOR CORRECT SENSOR LOCATION 21
9 CALIBRATION AND MAINTENANCE 22

Page 3 of 22



Manual

C400 English

1 Read before commissioning

Read the operating instructions carefully prior to using the
instrument and follow them in every detail.

Never carry out measurements on live parts.

Observe the measurement ranges of the sensors
(overheating can lead to destruction).

Observe storage and transport conditions (protect the
instrument from direct sunlight).

Refer to the data sheet for technical data, storage and
transport conditions.

Air flow and temperature calibration must only be carried

out using a suitable reference.
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Designated use:

e The measuring instrument must only be operated within the
range of the specified technical data.

e The measuring instrument must only be applied under the
conditions and for the purposes for which it was designed.

e Operational safety ceases to be guaranteed if the

instrument is modified or rebuilt.
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C400

2 C400

The new C-series Compact hand-held measuring instrument for

the measurement of airflow and air temperature is characterised

by:

Large backlit display

Easy operation using a thumb-wheel
Robust and attractive housing

High accuracy

Low price

A sensor with a measuring range of either 0 to 2 m/s or 0 to 20

m/s can be connected to the C400 instrument.
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HOLDMAXMINAVG

56:68

SENSOR 1 ((.)))

-8666

m/s

SENSOR 2 ((.)))

-18660

OF OC

Unit1Unit2 TimeDate
Auto Off CAL 12

3 The display

<« Upper menu with date and time

« Sensor 1 display (airflow)

«Sensor 1 units (m/s, fpm)

<« Sensor 2 display (air temperature)

<« Sensor 2 units (°F,°C)

<« Lower configuration and calibration menu
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THUMB-WHEEL

4 Operation

In contrast to conventional hand-held measuring instruments, the
C400 instrument does not have a keypad but a so-called
“THUMB-WHEEL’ on the left-hand side of the unit.

The wheel rotates 15° upwards and downwards and can also be
pressed in the centre position.

The upper menu is selected by rotating the wheel upwards. The
lower configuration and calibration menu is selected by rotating
the wheel downwards.

The thumb-wheel must be pressed in the centre position to

switch the instrument on and off and to confirm input values.
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The 3 positions of the THUMB-WHEEL

Symbol in text opposite

>

Symbol in text opposite

A

Symbol in text opposite

v

Switch on: press briefly
Switch on with light: press and hold for approx. 2 seconds
Switch off: press and hold for approx. 2 seconds (no menu

activated).

Activate upper menu with HOLD MAX MIN AVG
Select with A, confirm with », cancel with ¥ or do not press for

20 seconds.

Activate lower configuration and calibration menu
Select with ¥, confirm with », cancel with A or do not press for

20 seconds.
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—» HOLD

MAX

MIN

AVG

5 The upper menu

The following standard functions are selected in the upper menu:
HOLD MAX MIN AVG

Select using A, the selected function flashes and is confirmed by

» . A confirmed function is indicated statically in the display. The

menu can be cancelled by ¥ or by not pressing for 20 seconds.

Hold: Hold “freezes” the measurement value.

MAX: MAX shows the maximum value in the active time period.

MIN: MIN shows the minimum value in the active time period.

AVG: AVG shows the arithmetical average value in the active

time period.
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\/
—» Pabs
\/
Unit 1
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Unit 2
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Time
\/
Date
\/
AutoOff
v
——— CAL 12

6 The lower menu

The following functions can be selected in the lower configuration
and calibration menu:

Pabs Unit1 Unit2 Time Date AutoOff CAL 12
Select using V¥, the selected function flashes and is confirmed by
» . A confirmed function is indicated statically in the display. The

menu can be cancelled by A or by not pressing for 20 seconds.

\4
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SENSOR 1

it

m/s

Pabs: Measurement of air velocity using a Hot Film Anemometer
is dependent on the prevailing air pressure. With Pabs the
current air pressure (referenced to sea level) is input and in this
way the influence is compensated.

Input is in hPa. Precise determination of the air pressure is can
be obtained by using our C300 hand-held measuring instrument.
If the current air pressure is not known then the average air
pressure referenced to sea level should be input in order to
minimise the influence of air pressure (see Table in Chapter
“Influence of air pressure”.

The C400 is supplied with a factory setting of 1013hPa.

Unit1: The unit of airflow is selected with Unit1.

The options available are m/s and fpm. The fpm unit is indicated
in the “left cursor menu”.

Selection can be made using

A and V; confirm with ».
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SENSOR2 Unit2: The unit of air temperature is selected with Unit2.
nE’ The options available are °C und °F.

Selection can be made using
°F°C A and V; confirm with ».

Time: The time is set with Time. Hours and minutes are input
sequentially.

Selection can be made using A and V; confirm with ».

Date: The date is set with Date. Day, month and year are input

C sequentially.

Selection can be made using A and V¥ ; confirm with ».

®
-_—
"
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set with AutoOff. If OFF (<1) is set then the instrument never

switches off automatically.

pa— AutoOff: The time period in minutes for automatic switch off is
1. S q

Selection can be made using A and V; confirm with ».
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CAL1: Sensor 1 (airflow) is calibrated with CAL1 (pitch
'8 '-, calibration). The calibration value should be more than 50% of
'. U the full scale of the sensor. The measured values can be
modified by entering a factor which is adjustable from 0.800 to

1.200 in steps of 0.001. The factor is shown in the lower part of

m/s

the display. The factory settings are obtained by setting the

'n n ,-' factor to 1.000.
oy

A

Factory calibration

NReinBput
CAL 1

Measured value

Indicated value

Airflow calibration

lllustration: Changing the pitch of an airflow sensor
Select the direction of flow onto the instrument from the straight

handle side when calibrating.
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o~ CAL2: The offset for Sensor 2 (air temperature) is set with CAL2
'-' ' ' (single point calibration). The offset is indicated in the upper part
U.U of the display. The maximum settings are +/- 10°C or +/- 10°F.

The factory settings are obtained by setting the value to 0.0.

Important: Calibration should only be carried out by trained

personnel using suitable calibration equipment.
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Open C400 battery compartment

7 Changing the batteries

The batteries should be changed when the indication “BAT”
appears in the display. Open the battery cover on the rear of the
instrument. Remove the empty batteries and replace them with
new ones.
Please use only type IEC LR6 AA batteries. Do

not use rechargeable batteries!

When inserting the batteries ensure that the polarity is correct.

Only use high-quality batteries.

Page 17 of 22



Manual

C400 English

Flow
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Mounting

substrate

8 Airflow Sensor

8.1 Measurement principle

With the Hot Film Anemometer (HFA) an electrical resistor is
heated to a defined temperature. Airflow cools the resistor down
until the heat supplied and the heat lost are in balance. The
higher is the speed of the airflow, the higher the heat loss. A
bridge circuit compensates the influence of environmental
temperature.

With the Constant Temperature Anemometer (CTA) the electrical
resistor is supplied with power in such a way that the
temperature of the resistor is constant. The power necessary to
achieve this is thereby a measure for the air velocity. High

sensitivities can be achieved using this method.
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h/[m] p[hPa=mbar] Correction factor 8.2 Influence of air pressure
0 1013,25 1,000
50 1006.94 1.006 Measurement of air velocity with a thermal anemometer is
100 1000,67 1,013 dependent on the prevailing air pressure, “p”.
The sensors are calibrated in the factory to standard pressure
200 988,25 1,025
po=1013.25 mbar. For a velocity measurement at sea level h the
300 975,98 1,038 _ i
measurement value must be corrected using the barometric
500 951,9 1,064 .
altitude formula.
800 916,88 1,105 In practice it is only necessary to multiply the velocity measured
1000 894,26 1,133 by the sensor vT by a correction factor for the corresponding
1500 840,11 1,206 altitude h (see Table). The correction factor is a quotient of
2000 789,24 1,284 average air pressure (1013.25 hPa) and actual air pressure,
3000 696.56 1.455 referenced to sea level.
4000 614,76 1,648 On the C400 instrument the actual air pressure is entered in the
lower menu and in this way the airflow is compensated.
5000 542,57 1,868
10000 290,53 3,488

Table: Correction factor as a function of location altitude
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flow

probe

8.3 Influence of direction

The correct design of the shape of the sensor head decisively
influences the accuracy of the flow measurement. This is
particularly true for correct measurement when the sensor is
rotated on or along its longitudinal axis, away from the prescribed
direction of flow onto the sensor.

The C400 sensors have excellent characteristics in this respect
and demonstrate relatively small angle dependence.

The measurement error in the range from +/- 15° is less than 3%

of the measurement value.
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8.4 Tips for correct sensor location

Turbulence generally occurs after pipe bends, branches,
dampers and fans and at cross-sections. This turbulence
only settles down after a lengthy distance. Only conduct
measurements in areas of low turbulence.

Always carry out measurement in the centre of the duct.
The optimum placement for the sensor is after filters and
rectifiers (no turbulence).

Place sensors before diffusers and pipe contractions.
Select the direction of flow onto the instrument from the

straight handle side when calibrating.
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Do not touch the sensor!

9 Calibration and Maintenance

To maintain the highest level of measurement accuracy we
recommend that the C400 instrument be returned annually for

calibration.

The probe tip must be checked regularly for cleanliness. Dust

and oil on the sensor reduce the accuracy of the C400.

The C400 must be switched off for cleaning. Compressed air or
strong solvents must not be used to clean the sensor tip, as they

may damage the sensor.

To remove dust, either blow lightly on the sensor tip or wash
under lightly running water. To remove a combination of dust and

oil, rinse the sensor tip in isopropanol and then lightly blow off.
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