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data. The solution according to the invention can preferably be applied to the transfer
of measurement data of an air—conditioning system in connection with the adjustment of air
volumes of the system. An idea of the invention is that when a quantity that is essential

ADJUSTMENT OF 100
SYSTEM POINT
SELECTION OF 101
CONTROLLING POINT

—

with regard to the adjustment of the system is measured at two points of the system, the pr——— 102

measurement values received are coded into the data transfer signal (104, 106), which
is transferred wirelessly between said two points (105, 107). This enables, for example,
receiving the measurement values of the second point to the first point for performing the
system adjustment at the first point. By means of the solution according to the invention,
the adjustment can be performed by one person, and he does not need to go to the second l

point between the adjustments to read the measurement result.

ADJUSTMENT AT POINT 1

Wﬁ%i OF 103

PHYSICAL QUANTTTY
AT POINTS 1AND 2

FORMING A DATA TRANS-
FER SIGNAL CODED WITH

THE MEASUREMENT
RESULT OF POINT 1

}

TRANSFER OF DATA

RESULT OF POINT 2

TRANSFER OF DATA
BIGNAL

FROM PQOINT 2 TO POINT §
AND INDICATION

MEASUREMENT
RESULTS AT POINT 1




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG

BR
BY
CA
CF
CG
CH
CI

CM
CN
CuU
Cz
DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
uG
Us
Uz
VN
YU
VA4

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 98/27521 PCT/FI97/00795

10

15

20

25

30

35

A method and arrangement for transferring measurement data and a measuring
device

The invention relates to a method and arrangement for transferring measurement
data. The solution according to the invention can be applied for transferring the
measurement data of an air-conditioning system in connection with the adjustment
of air volumes in the system.

The adjustment of the air-conditioning system is carried out in the usual manner so
that air flow and pressure are measured from the valves of the air-conditioning
system, and the system is adjusted so that the predetermined measurement values
are achieved. The measurement must normally be carried out in connection with
the valve adjustment at the point where the adjustment is carried out at the time,
and in addition at another point of the air-conditioning duct so that the effect of the
adjustment on the flow in the duct is known.

In the prior art, the adjustment is carried out so that after each adjustment,
measurements are taken at the two points mentioned above. In order that the
adjustment would take place quickly, two persons are needed to take the
measurements at the two points mentioned, whereby the person performing the
adjustment at the first point tells the person carrying out the measurement at the
second point when the measurement has to be taken, and the person at the second
point takes the measurement and tells the measurement result to the person at the
first point. This exchange of information is usually done by speaking, if the
distances between the points are short, or by mobile phones if the distances are
long. If there is only one person carrying out the adjustment, after each adjustment
measure he must go to the second point to take the measurement. In this case, the
adjustment is a slow process. In both of the above solutions, the adjustment process
causes considerable labour costs.

In addition, a solution is known in which the alarm data of the air-conditioning
system are transferred wirelessly from the central unit of the air-conditioning
system to a pager. By means of this solution, information about faults in the air-
conditioning system can be quickly communicated to the person responsible for the
maintenance, for example. However, the solution has the drawback that the central
unit does not contain information about the flows at individual adjustment points,
and so the solution cannot be used for adjusting the air volumes at individual points
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of the system. In addition, the device according to the invention must be installed
as fixed in the central unit of the air-conditioning system, whereby the device
causes extra costs to the owner of the system.

The purpose of the invention is to create a solution for transferring the
measurement data so that the above mentioned drawbacks of the prior art can be
avoided.

The invention includes the idea that when a quantity essential for the adjustment of
the system is measured at two points, the measurement values received are coded
into a data transfer signal, which is transferred wirelessly between the two points.
Then, for example, the measurement values of the second point are received to the
first point for carrying out the system adjustment at the first point. By means of the
solution according to the invention, the adjustment can be carried out by one
person, and it is not necessary for him to go to the other point between the
measurements to read the measurement result.

In the solution according to the invention, the device used for the wireless transfer
of the data transfer signal is preferably a hand-held phone attached to the
measuring device, such as a VHF, UHF or LA phone, whereby in addition to the
transfer of the measurement values, the device can be used for speech transfer,

when required.

The method according to the invention for transferring measurement data from a
system which has a first point and a second point, in which method

- a physical quantity related to the operation of the system is measured at the
second point of the system for receiving a measurement result and

- information about the measurement result is transferred from the second point of
the system to the first point,

is characterized in that

- a data transfer signal is formed for transferring the data,

- the data are coded into the data transfer signal,

- the data transfer signal is transferred wirelessly from the second point of the
system to the first point, and

- information about the transferred data transfer signal is indicated at the first point
of the system.
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The arrangement according to the invention for transferring the measurement data
of the system between the first and second point of the system, whereby the
arrangement comprises

- a first measuring device for measuring the first measurement quantity at the first
point of the system,

- a second measuring device for measuring the second measurement quantity at the
second measurement point

is characterized in that the arrangement comprises

- means for coding the measurement data into the data transfer signal, and

- means for transferring the data transfer signal wirelessly between the first and
second point of the system.

A measuring device according to the invention, which comprises a sensor for
measuring the physical quantity, is characterized in that it comprises

- means for forming the first data transfer signal,

- means for coding the first measurement information into the data transfer signal
- means for transmitting the first data transfer signal,

- means for receiving the second data transfer signal,

- means for indicating the second measurement information from the second data
transfer signal.

In the following, the invention will be described in more detail with reference to
the accompanying drawings, in which

Figure I  shows a flow chart of a method according to the invention for
transferring measurement data,

Figure 2 shows a block diagram of a measuring device according to the
invention,

Figure 3 shows a block diagram of a system according to the invention for
transferring measurement data,

Figure 4  shows a timing diagram of a procedure according to the invention for
using a data transfer channel,

Figure 5  shows a timing diagram of a message according to the invention,
which is sent from the first point of the system, and

Figure 6  shows a timing diagram of a message according to the invention,
which is sent to the first point of the system.
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Figure 1 shows a method according to the invention for transferring the
measurement data, 100. At first, in block 101, the so-called controlling point of the
measurement arrangement is determined. In the following, this controlling point of
the system is called the first point of the system, and the other points are called the
second, third, etc. points of the system. In the method according to Figure 1, there
are two of the measurement points related to the system adjustment procedure.

The next step in the method according to Figure 1 is to carry out an adjustment
measure related to the operation of the system at the first point of the system, block
102. After this, measurements of a physical quantity related to the operation of the
system are carried out at the first and second point of the system, block 103. The
measurement results received are saved and shown at the point of the system at
which the measurement has been taken. If the system is an air-conditioning system,
for example, the physical quantity is preferably the air pressure or air flow.

In the next step, a data transfer signal is formed at the first point of the system, and
the result of the measurement taken at the first point is coded into the signal, block
104. After this, the data transfer signal is transterred to the second point of the
system, block 105. The measurement information coded into the signal is indicated
at the second point, this information is saved and presented.

When the above mentioned measurement information has been transferred to the
second point of the system, the transfer of the measurement information from the
second point to the first point is automatically activated. The first step in this
process is to form a data transfer signal, into which the result of the measurement
carried out at the second point is coded, block 106. After this, the data transfer
signal is transferred to the first point of the system, block 107. The measurement
information coded into the transferred data transfer signal is indicated at the first
point, this information is saved and presented. In accordance with the above, the
message transferred from the first point to the second point activates data transfer
from the second point to the first point.

After this, the measurement results received at the first point are analyzed, block
109. If the measurement results show that the system operates as desired, the
adjustment measures can be stopped at the point in question and the measurement
sensors detached from the first and second point of the system. On the other hand,
if the measurement results show that the system needs to be adjusted at the first
point, the procedure returns to block 102 and the required adjustment is performed.
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Figure 2 shows a block diagram of a measuring device according to the invention.
It comprises a measurement unit 230, a transceiver unit 220 and a control unit 200.
The measurement unit 230 comprises a sensor 231 for measuring the quantity
needed in the adjustment, and an amplifier 232. The analog measurement signal
formed by the sensor is amplified in the amplifier 232 and fed to the analog-to-
digital converter 202 of the control unit, in which the measurement signal is
converted into digital. The processor 201 reads the value of the measurement signal
from the analog-to-digital converter 202 and saves the value in the memory 203.
The processor 201 also transfers the measurement value to the first display driver
205, which forms the control signal for the first display 206 for showing the
measurement value on the display screen of the device.

In accordance with the invention, the measurement value received from the
measurement unit and saved in the memory is transferred to the second measuring
device in the following way, for example. The processor 201 reads the
measurement value from the memory 203 and transfers it to the modem 209, which
forms, for example, an analog audio frequency signal, into which the information
has been coded. The analog signal formed by the modem is fed to the transceiver
unit 220, which converts the audio frequency analog signal into a radio frequency
signal in the transceiver 221, which further feeds the RF signal to the antenna 222
for transmission.

The RF signal sent from the second measuring device is received by the antenna
222 of the transceiver unit, after which it is amplified and demodulated into an
audio frequency analog signal in the transceiver 221. The audio frequency analog
signal is fed to the modem 209 of the control unit, and the modem decodes the
signal for indicating the transmitted data from the analog signal. The processor 201
reads the received data from the modem 209 and saves the data in the memory 203.
In addition, the processor feeds the received data to the second display driver 207,
which controls the second display 208 for displaying the data on the screen.

The measuring device also has a keypad, by which the functions of the measuring
device can be controlled. For example, the keypad can include a key for starting the
transmission of a message to another measuring device. Specifying a measurement
device as the controlling measuring device can also be carried out by activating a
key. In this case, the measuring devices can be alike, because specitying the
measuring device as the controlling or responsible measuring device can be done in
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connection with the use of the device. The keypad is connected to the control unit
processor, which indicates the activation of the key.

The transceiver unit 220 also comprises a microphone 223 for converting speech
into an audio signal. Thus the signal to be transmitted can be modulated by the
audio signal received from the microphone at moments when the modem is not
transferring a signal to the transceiver. Thus, by demodulating the received signal,
the transmitted speech signal can be repeated by the loudspeaker 224, which is
integrated into the receiving measuring device. Thus it is also possible to to transfer
speech with the device.

In the device shown in Figure 2, the control unit processor also comprises an
external connection 210 for connecting external devices, such as a computer or a
printer. The external connection can be parallel or serial, such as an RS or 232

connection.

A hand-held phone, such as a VHF, UHF or LA phone, can be advantageously used
as the transceiver unit, because such phones are manufactured in large series, and
their radio connections have been designed to comply with data transfer standards
and regulations. In addition, a hand-held phone can easily be used for speech
transfer in addition to the transfer of measurement data. because it contains the

audio components required for this.

The measuring device can preferably be implemented as portable, whereby it
consists of components such as a VHF phone, a small control unit attached to it,
and a measurement unit connected to the control unit by a cable.

Figure 3 shows an arrangement, which comprises two measuring devices according
to Figure 2. The first measuring device comprises a control unit 200, a
measurement unit 230 and a transceiver unit 220. The transceiver unit comprises a
transceiver 221, a microphone 223, a loudspeaker 224 and an antenna 222. Data
transfer between the first and second measuring device takes place by radio
between the antenna of the first measuring device 222 and the antenna of the
second measuring device 322. Similarly, the second measuring device comprises a
transceiver 321, which together with the microphone 323, the loudspeaker 324 and
the antenna 322 forms the transceiver unit 320. In addition, the second measuring
device has a control unit 300 and a measurement unit 330.
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In the arrangement according to Figure 3, one of the measuring devices is set as the
controlling or first measuring device, such as a measuring device consisting of the
units 200, 220 and 230. Thus the controlling measuring device sends the data
transfer signal first to the second measuring device consisting of the blocks 300,
320 and 330, and thereafter the second measuring device sends the data transfer
signal to the first measuring device.

In a preferred embodiment the first and second measuring devices are substantially
similar. They are preferably portable and are arranged to be repeatedly attached/
detached to/from measuring points of a system.

The above description related to a solution according to the invention, in which
measurement data are transferred both from the first point of the system to the
second point, and from the second point of the system to the first point. However,
according to the invention it is also possible to transfer measurement data in one
direction only, for instance from the second point of the system to the first point.
An application like this, based on uni-directional data transfer is sufficient when
the measurement and adjustment of the system is performed by one person only.

The solution according to the invention can also be used to transfer information
between more than two measurement points. Then each measurement point has
preferably a unique address, by which the device of the controlling measurement
point can control the data transfer of other measuring devices. If the measurement
device has two displays, the operation of the displays can be preferably arranged so
that the first display continuously shows the measurement value measured by the
measuring device in question, and the second display shows the measurement
values of other measuring devices by turns. The the second display can preferably
show, besides the measurement value, also the address of the measuring device
from which the measurement value to be displayed has been received.

Figure 4 shows the use of a data transfer channel in a system which comprises two
measuring devices and in which the same data transfer channel, such as a VHF,
UHF or LA channel, is used for both directions of data transter. In the diagram, the
horizontal direction depicts time, running from left to right. In the vertical
direction, each diagram has two states, the upper one depicts the active state and
the lower one the passive state. Diagram 400 therein shows the reservation of a
data transfer channel for transferring measurement data. The time periods 401 and
402 used for transferring measurement data have a length of 100-200 ms, for
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example. The interval between the periods used for transferring the measurement
results can be considerably longer, such as 3 seconds. In Figure 4, the interval is
shown relatively shorter than the real value for clarity.

Diagram 410 shows the use of a data transfer channel for transferring the
measurement results from the controlling point, i.e. the first point of the system to
the second point. This data transfer takes place between the periods 411 and 412.

Diagram 420 shows the use of a data transfer channel for transferring the
measurement results from the second point of the system to the first point. This
data transfer takes place between the periods 421 and 422.

Diagram 430 shows the use of a data transfer channel for speech transfer. Periods
when the data transfer channel is not used for transferring the measurement data,
that is, the periods 431, 432 and 433, can be used for speech transfer. Because the
relative portion of these periods of the total time is relatively high, such as 90%, the
use of a data transfer channel for the transfer of measurement data does not not
materially disturb the transfer of speech. If desired, the signal transmitting
measurement data and the speech signal can also be transferred simultaneously as a
sum signal, whereby the signal transferring measurement data from the sum signal
is indicated in the receiver on the basis of the signal frequency, for example. Thus
there is no interruption in the transfer of the speech signal.

Figure 5 shows the use of a data transfer channel for transferring a message from
the first point of the system to the second point of the system and the structure of
the message to be transferred. In diagram 510, the messages to be transferred in the
periods 511 and 512 consist of the address portion 513, the data portion 514 and
the checksum 515. The address portion 513 contains the address of the measuring
device, to which the result measured at the first point is transferred and/or from
which the measurement data are next transferred to the first point. The data portion
514 contains information about the measurement result. The part 515 comprises the
checksum, which has been calculated on the basis of the information contained by
the address and data portions transmitted.

The checksum is used to check in the receiving measuring device that no error has
occurred during the data transfer. This is carried out so that a checksum is also
calculated in the receiving measuring device on the basis of the received
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same, it is very unlikely that the transferred information would contain an error.

Figure 6 shows the use of a data transfer channel for transferring a return message
from the second point of the system to the first point of the system and the structure
of the message to be transferred. There in diagram 620, the return messages to be
transferred in the periods 621 and 622 comprise the data portion 624 and the
checksum portion 625. The data portion 624 includes information about the result
of the measurement carried out at the second point of the system, and the checksum
portion 625 contains the checksum calculated on the basis of the information
contained by the data portion. The return message does not necessarily require an
address portion, because after a message sent from the first point of the system, a
return message is expected from the address which has been coded into the
message sent from the first point.

On the basis of the above, a person skilled in the art can implement an arrangement
according to the invention by means of components known per se and a processor
program which executes the functions according to the invention. Thus the
selection or sizing of the components of the device according to the invention is not
described in more detail here.

Some embodiments of the solution according to the invention have been presented
above. The principie according to the invention can naturally be modified within
the scope defined by the claims, with respect to the details of the implementation
and the applications. Particularly it has to be noted that although the invention can
preferably be applied to the adjustment of water distribution, heating and air
conditioning systems, the invention can also be used in connection with various
other systems, when measurement data are transferred between points of
measurement at a long distance from one another. In addition, it is to be noted that
although a method for coding measurement data into an audio frequency analog
signal has been presented above, digital coding methods can naturally also be used.
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Claims

1. A method for transferring measurement data from a system which has a first
and a second point, in which method

- a physical quantity related to the operation of the system is measured at the
second point of the system for obtaining a measurement result (103) and

- information about said measurement result is transferred from the second point of
the system to the first point

characterized in that

- a data transfer signal (104) is formed for transferring said information,

- said information is coded into said data transfer signal (104),

- said data transfer signal is transferred wirelessly from the second point of the
system to the first point of the system (107) and

- said information about the transferred data transfer signal is indicated at the first
point (107) of the system.

2. A method according to Claim 1, characterized in that said physical quantity

is air pressure.

3. A method according to Claim 1, characterized in that said physical quantity

is air flow.

4. A method according to any one of the preceding claims, characterized in that
on the basis of the measurement information transferred from the second point of
the system to the first point of the system, the system adjustment is performed at
said first point of the system (102).

5. A method according to Claim 4, characterized in that

- a physical quantity related to the operation of the system is also measured at the
first point of the system

- the adjustment at said first point of the system is also performed on the basis of
the result of the measurement carried out at the first point of the system.

6. A method according to any one of the preceding claims, characterized in that
- the physical quantity related to the operation of the system is also measured at the
first point of the system, and

- information about the measurement result obtained at the first point of the system

is transferred to the second point of the system.
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7. A method according to Claim 6, characterized in that data transfer from the
first point of the system to the second point and data transfer from the second point
of the system to the first point is carried out at different times in the same data
transfer channel.

8. A method according to Claim 6 or 7, characterized in that data transfer from
the second point of the system to the first point is activated by means of a message
transferred from the first point of the system to the second point.

9. A method according to any one of the preceding claims, characterized in that
the measurement data are coded into an audio signal for data transfer.

10. A method according to any one of the preceding claims, characterized in that
said data transfer takes place by radio.

11. A method according to any one of the preceding claims, characterized in that
the measurement of said physical quantity is carried out by a sensor, which is
placed at a point of the system for measurement during the adjustment of the
system, whereafter the sensor is detached from said point of the system.

12.  An arrangement for transferring the measurement data of the system between
the first and second point of the system, whereby the arrangement comprises

- a first measuring device (200, 220, 230) for measuring the first measurement
quantity at the first point of the system,

- a second measuring device (300, 320, 330) for measuring the second
measurement quantity at the second measuring point

characterized in that the arrangement comprises

- means (200) for coding the measurement data into the data transfer signal and

- means (220, 221, 222, 320, 321, 322) for transferring the data transfer signal
wirelessly between the first and second point of said system.

13. An arrangement according to Claim 12, characterized in that it comprises
means (200) for activating data transfer from a measuring device at the first point
of the system.

14. An arrangement according to any one of the Claims 12 to 13, characterized
in that said means (220, 320) for transferring measurement data wirelessly
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comprise a radio transceiver using the VHF, UHF or LA frequency band for data

transfer.

15. An arrangement according to any one of the claims 12 to 14, characterized
in that it comprises means (200, 220, 300, 320) for transferring the measurement
data as pulses, and means (200, 220, 300, 320) for transferring the speech signal
during the period between the transfer of consecutive pulses.

16. An arrangement according to any one of the Claims 12 to 15, characterized
in that said two measuring devices are substantially similar.

17. An arrangement according to any one of the Claims 12 to 16, characterized
in that said two measuring devices are portable and are arranged to be repeatedly
attached/detached to/from measuring points.

18. An arrangement according to any one of the Claims 12 to 16, characterized
in that said two measuring devices both comprise

- means (201, 209, 220) for forming a first data transfer signal,

- means (230, 201, 209) for coding the first measurement information into said data
transfer signal,

- means (220) for transmitting said first data transfer signal,

- means (220) for receiving a second data transfer signal,

- means (209, 201) for indicating a second measurement information from said
second data transfer signal.

19. A measuring device, which comprises a sensor (231) for measuring a physical
quantity, characterized in that it comprises

- means (201, 209, 220) for forming the first data transfer signal,
- means (230, 201, 209) for coding the first measurement information into said data
transfer signal,

- means (220) for transmitting said first data transfer signal,

- means (220) for receiving the second data transfer signal,

- means (209, 201) for indicating the second measurement information from said
second data transfer signal.

20. A measuring device according to Claim 19, characterized in that it
comprises storage media (203) for saving the measurement information.
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21. A measuring device according to any one of the Claims 19 to 20,
characterized in that it comprises display means (205 - 208) for displaying the
first and/or second measurement data.

22. A measuring device according to any one of the Claims 19 to 21,
characterized in that it comprises means (209) for forming an audio signal, into
which the information of the measurement value has been coded, and means (209)
for indicating the measurement value from the received audio signal.

23. A measuring device according to any one of the Claims 19 to 22,
characterized in that it comprises means (201, 209, 221) for coding the address
data into the data transfer signal to be transmitted and means (201, 209) for
indicating the address data from the received data transfer signal.

24. A measuring device according to Claim 23, characterized in that it
comprises means (201, 209, 220) for transmitting a data transfer signal as
dependent on the address data indicated from the received data transfer signal.

25. A measuring device according to any one of the Claims 19 to 24,
characterized in that it comprises

- means (221, 223) for coding the speech signal into the data transfer signal to be
transmitted during a period when measurement data are not being transferred, and
- means (221, 224) for indicating the speech signal from the received data transfer
signal.

26. A measuring device according to any one of the Claims 19 to 25,
characterized in that it comprises means (201, 204) for setting the measuring
device in the controlling or replying state of operation.

27. A measuring device according to any one of the Claims 19 to 26,
characterized in that it comprises, as connected to one another, a VHF, UHF or
LA radio phone (220), a control unit (200) and a measurement unit (230).

28. A measuring device according to any one of the Claims 19 to 27,
characterized in that it is portable.

29. The use of a method according to any one of the Claims 1 to 11 or an
arrangement according to any one of the Claims 12 to 18 or a measuring device
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according to any one of the Claims 19 to 28 in connection with the adjustment of a
heating, water distribution or air-conditioning system.
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