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1. INTRODUCTION

The AirDistSys5000 enables for air temperature and low air velocity measurements at several points in spaces,
as well as for measurement of flow characteristics in jets from air thermal devices. The AirDistSys5000 is wire-less
system which makes it convenient for field and laboratory measurements. Many years experience with
manufacturing of low velocity thermal anemometers and the latest development in the field of electronic equipment
were used in designing of the system.

The system offers:

simultaneous measurement of air speed and temperature at several points (up to 64 points)
high measurement accuracy and sensitivity as recommended in the standards
short response time suitable for measurement of fluctuating air velocity

several measuring units can be serialy connected with one single cable, no measuring station or AD
converter are required

individual calibration certificate traceable to present 1SO 7726, 1SO 7730, EN 13182 and ASHRAE 113
standards

logging of the data can be done on a portable PC trough USB port.

wire-less communication enabling data logging from distance (up to 60 m), i.e. no cables between the
transducers and the PC for datalogging

Two types of velocity probes integrated with a small size measuring transducer can be used in the system.

SensoAnemo5100SF is a transducer with omnidirectional (spherical) sensor for measurement of air speed
(magnitude of velocity vector) sensor. The sensor, designed for low speed measurement indoors, has wide
range of frequency response and high sensitivity. The transducer measures instantaneous speed, mean air
speed and standard deviation of air speed as well as the air temperature, draught rate and turbulence
intensity.

SensoAnemo5100CL is a transducer with cylindrical air velocity sensor. It is designated for air velocity
measurement in the air ducts, openings and inside air devices. The transducer measures mean air speed and
temperature.

The system can be extended up to 64 transducers. Optionaly the system may be equipped with transducer
SensoHigBar5301 which makes it possible to compensate automatically the measurements for the influence of
barometric pressure changes. Through a SensoConnect USB interface the transducers are connected with USB port
of computer. The wire-less version of the system uses SensoBee485 transmitters which are connected with the
transducers and SensoBeeUSB receiver which is connected with a computer.
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2. EXAMPLES OF CONFIGURATION
A. Wiredata transmission - single pole configuration for small distance (<20m)

max. 8

max. 20m
(e.g. SensoCable 5620)

SensoConnect
USB interface

] Power Supply

2 7 SensoCables I Adapter

5601

B. Wiredata transmission - single pole configuration for great distance (>20m)

max. 8

max. 1000m of total cable length

SensoConnect
USB interface

2 7 SensoCables
5601

7 Power Supply
Adapter

C. Wire data transmission — multipole configuration

max. 8

2 7 SensoCables
5601

2 7 SensoCables
max. 20m 5601
(e.9. SensoCable 5620)

max. 20m
(e.g. SensoCable 5620)

SensoBox CableAdapter SensoBox Cable Adapter
Supply 16126 Supply _~1Wi2G
Adapter ower Supply i B~

S
e"SUCable 56 Adapter
XX

SensoConnect
USB Interface
1

P2 SensoCable 56xx
max. 1000m of total cable length Cable Adapter
1G/1G
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D. Wire-lessdata transmission (max distance <60m)

SensoBee USB
Receiver

. -max. 6Om\\\\\\\ W ipr—————

3] s} 535 5] 55}
1 4 SensoCables 1 4 SensoCables
5601 — \\\\ 5601
g

SensoBee 485 SensoBee 485
Transmitter Transmitter

E. Hybrid data transmission

max. 8

2 7 SensoCables
5601

1 4 SensoCables

5601
max.GOm( ([""\ a
SensoBee 485 gigzﬁg‘?e USH
Transmitter @ Zggl;rerSupply
F. Hybrid data transmission —in case the insufficient wire-less reach
max. 4 max. 4

SensoBee USB
Receiver

g 53] 33 B BB BB
1 4 SensoCables 1 4 SensoCables
5601 \\\ 5601
a % N \ \ \ a
2 max. 60m d

SensoBee 485
Transmitter

SensoBee 485
Transmitter

max. 1000m of total cable length
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3. ASSEMBLING OF THE MEASURING SYSTEM

Mount the probe in any grip, stand or the like (see chapter 5A)

Group transducers into poles. Connect the transducers in the pole with cables (an example: SensoCable
5601). Group transducers together into poles.

Connect the transducers grouped into pole with SensoBoxSupply, SensoConnectUSB interface or
SensoBee485 transmitter according to the required configuration.

Connect the power supply adaptors to the SensoBoxSupplies (SensoConnectUSB interface) or turn on the
power supply in the SensoBee485 transmitter (see chapter 5E). Check powering of transducers (the diode on
the transducer casing is ON).

Connect the SensoConnectUSB interface or SensoBeeUSB receiver to the USB port of a computer. The
diode on the back wall of the casing is still ON or blinking (see chapter 5F)

4. SOFTWARE AND DRIVER INSTALATION

EoR I

5.

6.

Power on your computer and boot to Windows.
Insert the CD-ROM in your CD drive, choose setup.exe in folder AirDistSys Inst and run.
Follow the on-screen instructions.

The driver for new device will be installed automatically after finishing the installation. In the case of trouble
itispossible to install the driver into the following way:

Option 1
Select the Driverlnstaller.exe file from SensoUSB_driver folder.
Run the Driverlnstaller.
Locate the USB port and plug in the device (SensoConnectUSB or SensoBecUSB).

Windows automatically will detect the new device and will install the software for the detected
USB device.

Option 2
Locate the USB port and plug in the device (SensoConnectUSB or SensoBeeUSB).

Windows will detect the new device and will initiate the Found New Hardware Wizard prompting
you to install the software for the detected USB device.

Select the “ Specify alocation” and choose the correct path. Enter E:\SensoUSB_driver\. The“E” is
the Disk that Package CD put in. Click “OK” to start the search.

Once Windows finds the correct driver, click “Next” to install the driver.

To verify whether the device is properly installed and to determine the COM port assignment for the device
follow the steps:

Click “Settings’ and “Control Panel”, and then double click on the “ System” icon.
Once the System Properties window is displayed select the “ Device Manager” button.
Double-click on Ports (COM &LPT).

If the device is correctly installed, you should now see the USB device listing and the assigned
COM port.

If you need to assign the COM port name to another Port Number:

double-click on the USB device to view the properties
once the properties window opens click on the Port Settings tab and select the advanced button

when the Advanced Settings dialog box appears on the screen, click on the COM Port Number
drop down the box to check what other port number are available
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try to reassign COM port to a unused port number
click OK when finished.

5. ELEMENTSOF THE SYSTEM
A. SensoAnemo SIxxSF transducer

The transducer is equipped with a probe which includes an omnidirectional velocity and temperature sensors.
The probe is shown in the figure beside. The velocity sensor is made of special wire pressed into the shape of a
sphere (1) with diameter of 2mm. The temperature sensor (2) is made of the thin nickel wire and its shape is
cylindrical. The temperature sensor measures temperature of the ambient air. The two sensors are vacuum covered
with a special aluminium coating that increases their resistance to contamination and decreases the effect of thermal
radiation on the accuracy of velocity measurement.
The temperature sensor can be additionally
protected against radiation by moving shielding tube (3).
This may be necessary only if the airflow is measured
very close to high temperature sources. Both sensors can
be also protected against mechanical damage using a
basket (4) made with wire circles. If such protection is
not necessary it is recommended to remove the basket
from the shielding tube (3). The shielding tube (with or
without attached basket) can be moved along the probe
support and can be fixed at certain position by a clamp
screw (5).

Each probe is individualy calibrated and
compensated for impact of temperature changes on
velocity measurements (air temperature different than
the ar temperature during calibration). The
compensation and calibration coefficients are

programmed into EEPROM memory. It is possible to change the calibration coefficients by user after recalibration
process.

Preparation for measurement:

1. First install the measurement transducers (probes) on a stand using for example the handle unit (see chapter
6H) or other device.

2. Check whether the shielding tube (3) is on the end of the probe support so that it completely covers the
velocity sensor and the clamp screw (5) is well tightened up (it does not move!). Next attach the protective
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basket (4) to the shielding tube (3). Pay attention not to damage the sensor (1). Attach the protective basket

only then when the sensor (1) is covered by the shielding tube (3).

. Release the clamp screws (5) and move the shielding tube (3) towards the holder (uncovering the sensors).
. Fix the shielding tube so that the sensor (1) is in the middle of the protective basket (4) and tight the clamp

screw.

Connect the SensoCable to the socket (RM5) on the
back wall of the transducer casing. Connect the
other end of the cable to the SensoBoxSupply
(SensoBee485 wire-less transmitter or
SensoConnect USB interface). Use the second
socket to make connection between the transducers
with SensoCables.

. Turn on the power supply. The power supply diode
on the casing should blink firstly for a few seconds
and next will remain ON. If the diode blinks
permanently it means that the voltage of power
supply istoo small or batteries are used up.

Remarks:

1. Thevelocity sensor must be protected during transport by the shielding tube.
2. The protective basket should be attached and detached only then when the sensor is covered and secured by

the shielding tube.

3. Usethe protective basket if you are not sure of the safety of the sensors during measurements.

Technical Data:

type of speed sensor:
diameter of speed sensor
measurement speed range:
accuracy of speed measurement:
automatic temperature compensation:
upper frequency f,,"
temperature range:
accuracy of temperature:
sampling rate:
interface:
baud rate:
optional analog output:

(only velocity)
max analog output resistance:
power supply:
power consumption:

omnidirectional, spherical

2mm

0.05... 5m/s

+0.02 m/s £1% of readings

< than £0.1%/K

min. 1 Hz, typ. 1.5 Hz

-10...+50°C

0.2°C

8 Hz

port R85

115000 bps

current 0...20 mA,

non-linear (set of equations) V [m/s]= f(lv)
100 Ohm

33...9VDC

max. 80mA, typ.60mA, peak. 110mA, economy mode 6mA

& The upper frequency is defined as the highest frequency of speed fluctuation up to which the instrument
measures the standard deviation of the fluctuations not more than 10% different than the true standard deviation
(see EN 13182 Ventilation in buildings — Instrumentation requirements for air velocity measurements in
ventilated spaces, 2002, European Committee for Standardization, Brussels).
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B. SensoHigBar 5301 transducer

Optionally the system may be equipped with transducer
SensoHigBar 5301 which makes it possible to compensate
automatically for the influence of barometric pressure
changes on anemometer readings. The transducer utilizes
specialized piezoresistive micro-machined sensing element.
Each transducer is individually calibrated and thermally
compensated. The calibration coefficients are programmed
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into EEPROM memory.

Technical Data:

measurement range:
accuracy:

response time:
interface:

baud rate:

power supply:
power consumption:

Connecting in the measuring system:

500...1500 hPa

+3 hPa

2s

port RS485

115000 bps

3.3...9VDC

max. 6mA, typ.60mA, economy mode 1mA

The SensoHigBar 5301 transducer can be connected either to the SensoAnemo transducer or to SensoBee485
wire-less transmitter. Connect one end of the SensoCable to the socket of the SensoHigBar 5301 transducer and
second end to the free socket of the SensoAnemo transducer or SensoBeed85 wire-less transmitter (see to the picture

below). It is possible also to use the three-way cable adapter 1G/2G.

SensoHigBar
Transducer

or

SensoHigBar
Transducer
[ I

C. SensoConnect USB interface

W \\\\\\\

SensoBee 485
Transmitter

The SensoConnect USB interface enables data
transmission to a computer through the USB port. It is
being powered from the port USB of computer, therefore
doesn't require external power supply adapter. The mains
socket from the side of the casing can serve for connecting
power supply adapter which is powering the measuring
transducers (see example “A” in the section 2).
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D. SensoBox supply

The SensoBox supply enables to increase the distance
between the transducers and the SensoConnect USB
interface and thus the distance between the transducers and
the PC. The SensoBox supply is connected in the system
close to the transducers to avoid large voltage drop in the
connecting cables (see example “B” and “C” in the section
2). It is needed when:

- the distance between transducers and computer is
greater than 20m

- powering more than 8 measuring transducers is
needed.

Use SensoCable to connect the “socket A” of the SensoBox
supply to the SensoConnect USB interface and another
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cable(s) to connect the “socket B” of the SensoBox supply to one of the used transducers (see picture beside). A red
diode on the side of the socket B will be ON when a power supply adapter is connected to the mains socket.

Connecting in the measuring system:

Theway of connecling SensoBex supply in the messuring system is presented in the picture below.

(e.g. SensoCable 5620)

SensoBox
Supply

Power Suppl
Adapter

E. SensoBeed85 wire-less transmitter

max. 1000m of total cable length
to computer by SensoConnect USB

to second SensoBox supply
for next 8 transducers

Cable Adapter
1G/2G
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The SensoBee485 wire-less transmitter contains an RF module for wire-less data transmission and a box for
4 batteriestype AA. The RF module operates under ZigBee (802.15.4) protocol accepted by ETSI/EC (Europe), FCC
(U.S.A) and IC (Canada). It guarantees the low power consumption and high sensitivity. Batteries enable long-term
powering of the RF module as well as powering up to 4 measuring transducers. The transducers are connected to the
SensoBeed85 wire-less transmitter by double socket RJ5. The SensoBeed85 wire-less transmitter can also be
powered by external power supply adapter.
The power supply isturned on with a three-way switch located on the side of the box:
1. Position Off - the power supply isturned off,
2. PositionOn- the power supply is turned on, only measurement
transducers are powered, the RF module is turned off, the
data transmission is only via the cable connection between
SensoBee485 and SensoBeeUSB possible),
3. Position Bee- the power supply is turned on and the RF module is
activated (the RF diode is blinking).
The position “On” of three-way switch is used in case of the lack or mistakes in the
wire-less transmission. In order to establish the cable connection one end of SensoCable is plugged to the free socket
RJ5 of SensoBee485 and the second end to the SensoBeeUSB receiver (see example F in the section 2).

Technical Data:
indoor (urban) range: up to 60m
outdoor line-of-sight range:  up to 100m
transmit power output: 100mW (20dB) EIRP
operating frequency: 2.4GHz
RF datarate: 250 kbps
power supply:

4 rechargeable Accu Ni-MH 2100mA type AA
external AC/DC adapter 6...9 VDC/750mA
operating time for batteries:  6...8h

Remarks:

1. Charge batteries after the longer non-usage of the SensoBee485. Batteries will go flat after a few months.
Have the additional set of the battery or possibility of connecting the external AC/DC adapter in reserve
during measurements.

2. Don't connect more than four SensoAnemo transducers to double socket RJ45. Connecting more
transducers (with the exception of the SensoHigBar) will shorten the battery work time.

3. Don't use the data transmission via cable at the same time as turning on RF module (only centre position of
three-way switch is allowed in this case). Otherwise the measuring system (software) will be suspended.

4. The SensorBee485 is not battery charger. Connecting the power supply adapter won't load up the batteries.

5. Useonly stabilized 6-9V/750mA external power supply adapter. Pay attention to the correct polarization of
the voltage input (see to the description on the casing at the mains socket).

F. SensoBeelUSB wire-less receiver

The SensoBeeUSB wire-less receiver contains the RF
module for wire-less data transmission. It enables wire-less
data transmission between transducers (via SensoBee485
transmitters) and USB port of computer. The RF module
operates under ZigBee (802.15.4) protocol accepted by
ETSI/EC (Europe), FCC (U.SA) and IC (Canada). The
SensoBeeUSB is being powered from the USB port of
computer (RF diode is blinking when powered), therefore it
doesn't require external power supply adapter.
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The SensoBeeUSB can be also used for data transmission via the cable (see example “E” or “F” in the section
2). In this case one end of SensoCable should be connected to socket RJ45 of SensoBeeUSB and the second end to
one of measuring transducers or to the SensoBox supply. The mains socket from the side of the casing can serve for
connecting power supply adapter which is powering measuring transducers in case data transmission via cable.

6. ACCESSORIES
A. Handle unit for transducers

The handle unit is helpful for the assembly of instrument
(for example: probes, measuring transducers or wire-less
transmitters) on a support of a tripod. It enables the
horizontal positioning and axial adjustment of transducer.
The arm should be with diameter of 10mm in order to be
inserted into the hole (4) of the handle unit. The transducer
isinserted in the hole (2) and fixed as shown in the figure.

Specification of the unit:

1 —screw for fixing the transducer (allowing for axial adjustment)
2 —hole for inserting the transducer in the handle unit

3—screw for horizontal adjustment

4 —hole for fixing a support of atripod

5 — clamp screw for blocking the arm

The way of assembling the handle with the transducer SensoAnemo is shown in the photos below.
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B. Handle unit for wire-less transmitters

The way of assembling the handle with the SensoBee 485 wire-less transmitter is shown in the photos below.

C. Folded up Tripod

The tripod consists of the following parts presented in the photos below.
A —arms of the base with constant roll
B —arm of the base with rotary roll
C —base
D1...D3—vertical pipes (marked with single, double and triple cut)

The way of assembling the tripod is shown in the photos below. Pay attention in order to install the part B and part C
into the appropriate way. Marks on these parts should be in accordance with the photo. The D1 pipe (with single cut)
should be wound on the C part, and then one by one D2 (with double cut) on D1 and D3 (with triple cut) on D2.
After assembling the stand, cuts on the pipes are corresponding with the following heights: 0.6m, 1,1m and 1,7m.
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7. SOFTWARE

Features and Reguirements

The AirDistSys 5000 program it makes possible for:
- automatic scanning of the configuration of the measuring system
- caculating average temperature, average and standard deviation of air speed, turbulence intensity,
draught rating (as recommended in 1SO Standard 7730, 1SO standard 7726, EN 15251, ASHRAE
Standard 113)
- automatic compensation for the impact of changes in the barometric pressure
- logging and reporting all datain a PC computer

Program requirements:

- operating system: Microsoft Windows XP, Vista, 7
- minimal monitor resolution: 1000x800 pixels

The program contains the Context Help window which displays a description when the user moves the
cursor over the property. Updating the program and newest version of the instruction are available from the
menu bar.

The program communicates only at the speed 115 200 BPS. It is very important not to start up the program
before SensoConnectUSB interface or SensoBeeUSB receiver are connected to the USB port and the power
supply is turned on. It is very important so decimal dot was selected as a separator in Regional Windows
Setting.

Starting and Configuration
In the case of select automatic mode the program is scanning al ports of the computer in order to find

connected devices. In the manual mode the user must choose the number of COM port. After establishing
contact the program is reading the information of all devices.

All connected devices are specified on the * Configuration” window which appears after establishing contact.
The user can deactivate (set as OFF) or activate (set as ON) the devices to be used. The program
automatically will adjust the device as OFF if the calibration date is expired. However the user can change it
and to activate him. If the voltage of power supply istoo small or batteries are discharge the indicator of
power supply is shining red and the transducer is automatically deactivate.

Front Panel

Measuring datais being shown on the front panel as:
Running Data

Results are displayed every 2 seconds with the chosen averaging time. Averaging Time determines the
time of calculating an average of the measurement results. Averaging is continuous, i.e. the oldest result
is being replaced with the youngest result in the cycle of averaging. Averaging Time is independent
from Interval Time which is a parameter of logging.

Logged Data

Only logged results are displayed according to logging parameters. Interval Time and Logging Time.
Data Graph

Results are shown as vertical strips. Numbers of a probe are presented on an X axis.



AirDistSys 5000 14 — Operator’s Manual

Logging Procedure

In order to begin the logging procedure one should pressthe ‘ Start’ button. A * Select file for datalogging’
window appears and the user should choose the name of afile for datalogging. Next, there appears a new
window ‘Comment’ in which the user can enter any comment which will be placed at the beginning of a
logging file. After pressing “OK” the logging procedure starts. The start time of the logging and remaining
time to the end of logging are shown on appropriate indicators. During the logging procedure the logging
indicator is blinking. Some buttons on the front panel are disabled in order not to disturb the logging
process. Interrupting the logging in every moment is possible, after pressing the * Stop’ button.

Interval Time determines an interval between logged data. It can be chosen in the range from 2sto 60min.
Logging Time determines how long a data will be logged. It can be chosen in the range from 10s to 48h.
Thelogged data are stored in the text file. This file can be easily imported to MS Excel.

The datalogging and statistical analyzing procedure used is made clear in the following figure.
Logging Time

<

S
_
Interval Time

»
»

0 1 2 3 4 5 6 !
min.
An example of settings with Interval Time of 1 min, Averaging Time of 3 min and Logging Time of 6 min.
Time, min Results
1 Recorded results are averaged for interval time 0+1 min — preliminary results
2 Recorded results are averaged for interval time 0+2 min— preliminary results
3 Recorded results are averaged for interval time 0+3 min —first results averaged for 3 min
4 Recorded results are averaged for interval time 1+4 min—second results averaged for 3 min
5 Recorded results are averaged for interval time 2+5 min-—third results averaged for 3 min
6 Recorded results are averaged for interval time 3+6 min—fourth results averaged for 3 min
Economy Made

If the Economy Mode switch is ON, devices can be switch into the state of asleep when reading resultsisn't
necessary. Asleep isonly possible during the logged. Economy Mode is lowering the consumption of energy
what influences increasing the working time on batteries.

The Economy Mode switch is active when the Interval Time is bigger than 3 min and the Averaging Timeis
smaller than the half of the Interval Time.
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Automatic End

When AutoEnd switch is ON, the program automatically will be closed and all devices will be switched into
the state of asleep after finishing the logging procedure.

Calculation of Results
Air temperature, mean speed and standard deviation of speed are calculated as shown in the following figure.

Results calculated Sent to a computer Results calculated
in atransducers every 2s in acomputer
16 N
t t . t;
— =1 = t = j=1
16 m N
16 v N

A\ 4

\
t; —instantaneous temperature t,,, — average temperature in any averaging time
V; —instantaneous speed V,,— average speed in any averaging time
t —two second average value of temperature SD - standard deviation of speed in any averaging time
V —two second average value of speed T ) o
V' —root of two second average value of square speed N = ?Z where Ta Isaveraging time

It isimportant to set the barometric pressure if a SensoHigBar transducer is not connected to the system.

Instantaneous Made
Instantaneous M ode enables the measurement with frequency 8 times for the second of instantaneous value
of speed and temperature from two any probes at the same time.

In order to choose the Instantaneous Mode one should press the ‘INST’ button and then the ‘ Instantaneous
Measurement’ front panel appears. The user can select two probes for observation and recording of the
temperature and the speed in the real time on two charts.

A recording of instantaneous value is possible in the any time selected in the ‘ Recording Time’' control. After
pressing the ‘ Start’ button, recorded values of the temperature and speed are being shown in the multicolumn
listbox and additionally the course of speed is being presented on the chart. Interrupting the recording in
every moment is possible, after pressing the ‘ Stop’ button.

It is possible to save recorded data in a file. After pressing the “Save button, a window is appearing for
choice of the file name.
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Remarks:

1. Required minimal resolution of the monitor is 1000x800 pixels.
2. Decimal dot should be selected as a separator in Regional Windows Settings.

8. GUARANTEE AND REPAIRS

Sensor Electronic guarantees the correct operation of the instruments. The guarantee period is 24 months,
beginning from the date of sale. All defects due to faulty material or manufacturing will be repaired. The guarantee

covers repair and replacement of detective system components. The guarantee does not apply to damages of the
instruments due to wrong transport or incorrect use and operation.



