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Airflow, wind speed and differential pressure measurement

The hand-held measuring instrument METEODIGIT IV and its sensors and the differential pressure module are available to
measure airflow, wind speed and differential pressure.
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(14433) Vane anemometer with signal generator

(14143) Vane anemometer with reed contact

An arrow on the protective ring of the vane anemometers
(14143) and (14433) indicates the direction for the wind to pass
through the anemometer.

Only sensor (14433): If the airfl ow direction is opposite to the
direction indicated by the arrow, the METEODIGIT will indicate
a negative wind speed.

120

R 30
(14423) Cup rotor anemometer T}H
The (14423) cup rotor anemometer is used to measure wind
speeds of up to 90 m/s. | fe2d m
| o
=

Differentail pressure module

] for Pitot tubes acc. to Prandl 0.5...40 m/s
Id-No. 32.09164.004 010

m for Pitot tubes acc. to Prandl 1.8...90 m/s
Id-No. 32.09164.004 020

Pitot tubes according to Prandtl see manual or leaflet
(628-631).
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Putting into operation

After connecting the sensors to the METEODIGIT IV these are immediately operative.

Depending on the configuration 1 s- instantaneous values resp. average values over 10, 20, 30, 40, 50, 60, 70, 80, 90, 100,
110, 120 seconds will be determined.

Due to the automatic sensor recognition the METEODIGIT IV considers the starting value of the sensor. That means above
the starting value each value that appears on the display now corresponds to the actual airflow or wind speed value.

Technical Data

00.14433.420 000

Measuring element:
Measuring range:
Accuracy:

Starting value:
Range of application:
Dimensions:

(14433)

Weight:

00.14143.420 000

Measuring element:
Measuring range:
Accuracy:

Starting value:
Range of application:
Dimensions:

(14143)

Weight:

00.14423.490 000

Measuring element:
Measuring range:
Accuracy:

Starting value:
Range of application:
Dimensions:

(14423)

Weight:

Vane Generator Anemometer

Measuring generator

0.4...20 m/s velocity of airflow

+ 1.5 % of measuring value * + 0.2 m/s
0.4 m/s (compensated)

-10...+80 °C

Protection ring outside @ 109 mm -

D 60 mm - 0.8...2 m helix cable
Approx. 0.4 kg

Vane Reed Contact Anemometer

Reed contact

0.2...20 m/s velocity of airflow

+ 1.5 % of measuring value * £ 0.3 m/s
0.2 m/s (compensated)

-30...+150 °C

Protection ring outside @ 109 mm -

D 60 mm - 3 m cable

Approx. 0.4 kg

Cup Anemometer

Measuring generator

1.1...90 m/s wind speed

+ 1.5 % of measuring value * £ 0.2 m/s
1.1 m/s (compensated)

-10...+80 °C

Cup @ 65 mm - shaft @ 23 mm -

0.8...2 m helix cable

Approx. 0.5 kg

(9164) METEODIGIT IV Sensors

Operating Instructions



Operating Instructions
METEODIGIT IV (9164) - Sensors

L/\MBRECHT

meteo

Measuring with vane anemometer
(14433) and (14143)

Choice of the measuring place

In any case, a basic condition for perfect measuring results
is a directed air flow without swirl at the measuring site (see
DIN 1946 ,VDI-Liftungs-Regeln = VDI Ventilation Rules*) .

In general such air flow conditions prevail in closed ducts
having an undisturbed steadying length of 6 x D (D = inside
diameter of the conduit respectively equivalent diameter in
case of rectangular ducts) before and 4 x D behind the mea-
suring point without sudden changes of cross section and
without elbows or shut-off devices.

A steadying length of 40 x D is required for measurements
behind elbows. By means of suitable arranged baffles it is
possible to reduce also in this case the inlet section to ap-
prox. 6 x D.

In case of turbulent and twisted air flow, a straightener has
to be installed at a distance of approx. 1 x D in front of the
anemometer. This straightener can easily be assembled from
a number of thin-walled tubes which should have a diameter
of approx. 1/10 D and a length of approx. 3/10 D. They should
be installed axially into the pipe line and should completely fill
the flow cross section.

When taking measurements in conduits of less than 500 mm
diameter (approx. 0.2 m?), the reduction of the cross section
due to the installation of the anemometer becomes effective
and there will be indicated too high velocity values.

Measurements taken in front of the air intakes and behind
induction openings often have their difficulties as the veloc-
ity outside the duct decreases very quickly with the distance
from the inlet. The jet cross section increases and the direc-
tion of the air flow changes simultaneously. If local conditions
allow, we recommend to attach a duct piece with the same
cross section at such openings and to measure the velocity
within this extension. The length of the duct piece should be
determined takin into consideration the above - mentioned
steadying lengths. It is advisable to reduce the cross section
for the purpose of shortening the extension piece, otherwise
losses of pressure will occur which falsify the measuring re-
sults. Correct measuring results can be obtained within the
free jet without an extension of the duct in case of large air
passage at low velocity.

Measurement

In case of mobile use, an optional available handle can be
screwed onto the anemometer. The handle is fastened by
means of the centric M8 female thread in the base plate or
of the two M5 female threads arranged on the left and right
side of the M8 thread.

By using the same threads, a stationary mounting of the
anemometers is possible. Before doing so it is necessary to
measure the velocity profile (see later). Hereafter the instru-
ment can be fastened at a site with mean velocity. Conse-
quently, the anemometer is not always arranged centrally in
the measuring cross section.

Vane anemometer operates independent of the position, but
not independent of the flow direction. In general, they have
to be held or installed in such a way that the flow reaches
the vane wheel in the direction of the arrow arranged on

the protective ring. Deviations up to a maximum of 10° are
permissible.

In principle it is possible to sense also return flows. In this case
the polarity of the output current remains the same. If return
flows shall not be sensed, a direction discriminator has ad-
ditionally to be used as indicator for the direction of rotation.

Mobile measurement

In case of mobile measurements it is recommended to set the
vane wheel running by blowing against it before holding it into
the flow thus avoiding a too strong pulsating load.

Taking the mean

In general, the air flow velocity is not equal at all points of a
duct cross section or air passage. In order to obtain exact
measuring results in large cross sections it is therefore neces-
sary to carry out a series of individual measurements the mean
of which represents the actual flow velocity. Different proce-
dures can be used in order to effect these measurements.

Grid method

The cross section redivided into the largest possible number
of equal areas and one measurement is taken in the center of
each such area. The mean value of all measurements is the
average velocity which is decisive for the determination of the
quantity of flow. The quantity of flow can also be ascertained
-particularly in the case of partially covered passages - by
multiplying each measured velocity value with the relevant
cross sections. The sum of all individual measurements thus
obtained represents the quantity of flow.

Line of gravity method

In a duct with circular cross section it is recommended to take
measurements in two diameters standing vertically to each
other in order to determine the mean velocity. The results are
plotted graphically in relation to the diameter and the veloc-
ity profiles are plotted accordingly. The diameter should be
subdivided into 5 or 10 circular rings of equal area. Now the
velocities corresponding to the circles of the center of gravity
of these ring areas (including the circle of the center of gravity
of the central circular area) can be taken from the graph. Their
arithmetic mean represents the mean velocity.

The mean velocity multiplied with the inside cross section of
the duct is the quantity of air flow. The graphical representation
is not required if the measurements are taken in the circles of
the center of gravity.

The following table shows the radii of the center of gravity
when dividing a circular cross section with the radius r = 1
into n = 5 rings (10 measuring points across the diameter) or
n = 10 rings (20 measuring points across the diameter). The
radii of the circles of the center of gravity which have to be
considered when carrying out the measurement, are obtained
by multiplying the gravity point radii with the actual radius of
the duct.
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Schwerpunktradien
Radii of the center of gravity

n n n, N n, Ny N n N Ny Mo

5 |1095]084] 0,71 0,55| 0,32

10 | 097]092)]087]081]|0,75| 0,67 | 0,59 0,50 | 0,39 | 0,22

n = number of circular rings of equal areas

If measurements are carried out in ducts with square or rec-
tangular cross section it is, in general, sufficient to determine
only the velocity profiles of the two symmetrical axes which are
perpendicular to each other and to determine their arithmetic
mean as a measure of the mean velocity.

Loop measurement

In case of very wide ducts, tunnels or pits, the loop measure-
ment will give completely satisfactory results. For this purpose,
the instrument should be moved during the measuring period
in serpentines or large loops having the shape of a figure 8
across the measuring cross section.

Correction in case of small measuring
Cross section

Vane anemometers are balanced in such a way that the named
output signal is correct in such cases when the measuring
value transmitters are used in a relatively large measuring
cross section. When taking measurements in closed conduits
of less than 500 mm. inside diameter (surface of cross section
approx. 0.2 mm the reduction of the cross section due to the
installation of the instrument becomes effective and there will
be measured more or less too high flow velocities depending
on the diameter of the tube. The actual velocity v, can then
be determined from read velocity v, inside diameter of the
tube F and the ideal cross section of the anemometer F, by
referring to the following formula:
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The anemometer has a ideal cross section F, = 2795 mm?, if
the inside diameter of tube is larger than 109 mm.
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Maintenance

The vane wheel is made of a hard light metal alloy and there
fore it is largely insensitive to mechanical influences. It should,
however, be taken into consideration that any forceful bending
of the vanes influences the original adjustment.

A cleaning of the surface of the anemometer should be carried
out in dependence on the degree of contamination of the air to
be tested and the frequency of use. A cleaning and re-oiling of
the ball bearings of the vane wheel should not be carried out
anytime by yourself, because the running qualities should be
very influenced (in the extreme case, the anemometer should
be destroyed).

If a significant change of the running qualities is detect, the
instrument should be send to LAMBRECHT meteo GmbH
for servicing.

Dimensional drawing (14433) and (14143)
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Specification Id-No.
Hand-held measuring instrument METEODIGIT IV for airflow, 00.09164.000 000
wind speed, relative humidity and air temperature

Cup rotor anemometer with measuring generator 00.14423.490 000
Vane anemometer with measuring generator 00.14433.420 000
Vane anemometer with reed contact, serviceable 00.14143.420 000
with maximum temperatures of 150 °C

Differential pressure module for Pitot tubes acc. to Prandtl 0.5...40 m/s 32.09164.004 010
Differential pressure module for Pitot tubes acc. to Prandtl 1.8...90 m/s 32.09164.004 020
Accessory 32.09164.012 000
Adapter for mains supply

Transport case 50.09164.002 000
for one METEODIGIT IV and the sensors 00.14423.490 000

or 00.14143.420 000 or 00.14433.420 000

Please note the loss of warranty and non-liability by unau-
thorised manipulation of the system. You need a written
permission from LAMBRECHT meteo GmbH for changes
of system components. These activities must be operated
by a qualified technician.

The warranty does not cover:

1. Mechanical damages caused by external impacts (e. g.
icefall, rockfall, vandalism).

2. Impacts or damages caused by over-voltages or elec-
tromagnetic fields which are beyond the standards and
specifications in the technical data.

3. Damages caused by improper handling, e. g. by wrong
tools, incorrect installation, incorrect electrical installation
(false polarity) etc.

4. Damages which are caused by using the device beyond
the specified operation conditions.
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LAMBRECHT meteo GmbH Tel +49-(0)551-4958-0
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