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1 Introduction

‘Thank you for buying a Magnetic Field Meter
MM-1 from EnviroMentor AB. :

The equipment comprises:

+ MM-1, measuring instrument for triaxiai
measurement of magnetic alternating fields

» User instructions

» Case -

+ Calibration document

« Interface cable

* G/25 pin adapter

+ CE certificate

Measuring instrument MM-1.
MM-1 measures magnetic alternating fields
and presents the reading on an LCD. The rea-
ding is updated every second. The instrument
measures an RMS value of the magnetic fields
in the X, Y and Z directions, irrespective of the
direction in which the instrument is pointing in
relation to the magnetic fields.

MM-1 transmits the readings via the RS232
port. The values can be received by a computer
with communication software for further
processing in a calculation program.

You can use MM-1 whenever you want o mea-
sure magnetic fields, such as from electrical in-
stallations, power cables, VDUs, computers
and other electricai equipment in the office, in-
dustrial and home environments.

Note that some equipment causes magnetic al-
ternating fields that are outside the instrument’s
frequency area.

© Enviromentor AB 1998 reg. 98.012/Eng 3
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2 Technical data

C€

Measurement range
Accuracy
Frequency range

Measurement method

Dimensions, Lx Wx I
Weight
Batteries

Communication
Power consumption

Temperatare range

Other

CE assurance

0.05 uT-100 uT
+10% £ 0.05 uT
30 Hz-2 kI (-3 dB)

‘Triaxial,
RMS effective value

152 x 83 x34 mm

260g (incl. batteries)

2x1.5VLIR6

Serial RS232, 9600
baud, 8 bits, no par-
ity, no handshake

25 mA during mea-
surement and 45 mA -
during transmission

-10to 456 °C

Microprocessor,

10 bit A/D-converter,
three-dirmensional
SENSOT

Our product satisfies the demands of the Low '
Yoltage and EMC directive as well as the follo-

win_g EMC standards:
EN50081-1:1992

EN 50 082-1

Manufacturer

Emissions standard
class B

Fmmunity standard

EnviroMentor AB
Box 5124

SE-4G2 23 Gothenburg
Sweden
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Traceability

Traceability means that it should be possible to
relate a measurement result to national or inter-
national standards via an unbroken chain of

COMPAarisons.

The Swedish Naticnal
Testing and Research
institute

The Swedish Board

for Accreditation ang

Conformity Assess-
ment, SWEDAC

Swedish legisiation.

FFV Measurement techn.
Laboratories accredited by SWEDAC in accordance with

The accredited Swedish laboratories satisfy the demands .
of 5845001 (1989) and ISO/NEC standard 25 (1990:E).

EnviroMentor AB's ca-
ioration system

Traceability chart.
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% Use

3.1 Measuring magnetic fields

Start up the instrament with the switch. The instra-
ment measures the magnetic fields and displays
the effective value in (T, This value is updated
at 1 second intervais. MM-1 can be pointed in
any direction in relation to the magnetic field
source as it has a three-dimensional sensor.

3.2 Transmitting readings

When carrying out measurements, the MM-1
transmits the readings via the RS232 port at
second intervals,

Connect the accompanying cable to a computer
which has communicatica software or some similar
terminal program. The settings for the commu-
nication software are listed in subsection 3.3,
When the instrument is switched on, it measures
and displays the readings on the LCD. The values
are sent to the computer via the cable at the same
time. They can then be stored there as a text file
on the computer’s hard disk. You can import the
readings to a calculation program, enabling you
to produce diagrams or statistical caiculations for
the measurement.

© Enviromentor AB 1998 reg, 98.012/Eng
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3.3 Transmission protocol

MM-1 always transmits the readings via the
RS5232 port. They are transmitted as in the fol-
lowing example: 01.75 01.74 012.0, i.e. MM-1
separates each reading with a space. Most com-
munication programs cain receive measurement
data, e.g. Terminal in Windows,

Saoftwars satfings:

Transfer spead 5600 baud
Data bits 8
Parity none

Flow regulation/
handshake none

You also have o select the correct serial port in
the software (COM1, COM2...).

3.4 Changing the batieries

When the battery symbol is displayed to the left
of the measurement reading, the batteries should
be replaced immediately, Unscrew the cover on
the rear of the instrument, remove the old batterias
and instali new ones (2 x 1.5 V LR6).

Battery symbo'[

“© Enviromenior AB 1998 reg. 98.012/Eng 7
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4 Measurement examples

d

=]

Side view.

4.1  Direct measurements

Below is a suggestion as to how to measure the
magnetic field in a room within the frequency
range 30 Hz to 2,000 Hz.

1. Start by carrying out a preliminary measurement
with all the pieces of electrical equipment switched
on and make a rough estimate of what field sources
are present in the room. Draw a sketch of the room.
Then measure a number of points at 1-3 metre
intervals and write down the values measured
on the sketch. Measure the magnetic field at
floor level as well as at 0.8 and 2 meters above
the floor.

2. Then carry out a measurement with all the
efectrical apparatus in the room switched off
to get an idea of the extent of the background
fields in the room:. Remember that it is probably
not sufficient simply to switch off the pieces
of apparatus — you will usually need to unpiug
themn in order to completely eliminate the fields.
Insome cases, the background magnetic fields
can be more powerful than the fields from the
apparatus in the room.

3. Connect the pieces of apparatus one at a time
and measure the magnetic fields in the direc-
fions 0°, 90°, 180° and 2707 at distances of
30 cm and 50 cm from the outer edge of the
piece of apparatus in question or in the direc-
tion the eperator is facing (see figure). Sum-
marise the measurement readings in a report
form. An example of kow to fill oul a report
form can be found on page 10. You must not
subtract the background values of the magne-
tic fields from the measured values. They should
always be noted as a comparison.

Cont
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4,

Analyse the measurement readings and assess
the need for remedial action, such as rearranging
the furniture in the room and/or moving pieces

- of electrical apparatus. The sources of the mag-

netic fields may be located some distance away,
and magnetic fields can peneirate almost ail
building materials.

4.2  Measuring and transmitting

readings to a computer

To measure the time-refated variations at one
measurement poing

1.

2

Place the measuring instrument af the measu-
rement point.

- Connect one end of the interface cable to the

instrument’s RS232 port and the other end to
one of the computer’s COM ports (COM1,
COM?2,, etc.).

- Switch on the computer and start up the

communication program.

. Set the parameters in accordance with the

settings on page 7.

. Create a text file and give it a name to enable

you to keep track of when the measurement was
taken and the measurement point at a later date.

. Set the software so that the readings can be

entered into the fext file.

. Start the data transfer and start up the instru-

ment. The readings are now transmitted to
the computer at one second intervals.

. Stop the measurement and create a new text

file if you want to continue the measurement
process-at a new measurement point.

. You can now transfer the readings from the text

file to a calenlation program, such as Excel,
where further processing can take place.

© Enviromenor AB 1998 reg. 98.012/Eng
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4.3 Example of report form for
measuring magnetic fields

- When you measure magnetic fields, you should

produce a report form which can act as a basis
for any remedial action. Below is an exampie of
a completed repost form. Report form semplates
which you can copy can be found at the back of
these user instructions. Once you have filled out
the forms, they should be filed in a folder. You
can then go back and make comparisons with
previous measurements.

Repert form for moasering ragnetic felis around an chisat

Magnetic fleld, 30 -2 kifz Maasiidry equipment: Magnetie Field Meter
Chisel: Photocopier Model MM.§

Addresy: L North Skreet |meom: Porter’s

Measared by: F. Smith Dale: 10 March 1995

Meay, distanee Jem | Soem Conpiztétts.

o 20 pT{19 pT] During copying

s 30 uTi10 pT

120° 40 uTi20 av

e G WT 10 aT

Background fickt |3 pT 1) pF

Hotos
The backqvound £iclds are OK. hut perbaps should

sereen off che copier or reavrange the fuyniture.

A Mg Bortm Wt AR ki

Envirn @ Mentor

Example of a completed report form for measuring
magnetic fields around an object.

10
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Beaport fores A for meanuring magnetic fafils b 2 room Riaport forn B for menuturing magnetn felds f o room
. Magmethe {1k, 3 Ha-g kity Iebeairiing aquipment; Magnetis Fletd Meler,
€ ’ desk ; Objeer: Mosdeh Mal-t
% . . Adarern 3 High Street gees 123 \
= Menwred by: £ JOngs owe 13 May 1898
{ s el el T
,N o lm-\ Tm fom |0Femim | Commeny
mesppoas
s 3 ' 0giloozlooiio o o
1 1002[0.0310.01[0  [0.01]0
3 o2 fpozieotic? |ooz(oo
+ < loa Josejeetie |o|o
2 s ao2ig.0tls 0 10 1o | Fuorese
_g 6 sentdube in
24 2 the cafing
g ;
ki
it
if
i 3 [
i !
] Hotar H
] i
i i
Rherch of e rporn sirh mimitetsnzal pints marted. " g
En\rirz}f:@Memu ! i
7 T i EnvirotH Mentor i

Example of a completed report form for measuring magnetic fields in a room.

|
;
i
1
;
;
i
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5  How magnetic fields arise

f Stralght con-
/v/" dustor, | =1A
r

[

Atlm frorﬁ the conductor, the
magnetic flux densiry is 0.2 uT.

A modern office has many sources
of magnetic Jfields.

Magnetic fields are caused by electrical cur-
rents and always occur in continuous closed
paths around the currents that cause them. A

- Hve conductor gives rise to a magnetic field,

the strength of which is always proportional (o
the current in the conductor. Magnetic fields
are usually depicted with the aid of field Lines.
The strength of the magnetic field is constant
along the conductor in closed paths around the
live conductor. In the event of other sources,
magnetic fields tend to have a complicated ap-
pearance which usually cannot be calcnlated
but have to be measured instead. The unit used
to measure the magnetic flux density is calied
the tesla [T.

Magnetic fields can be caused by electrical de-

~ vices and installation cables. In certain cases,

stray currenis can give rise to magnetic fields,
In Sweden, for example, the electricity systems
generally entail four conductors leading to each
building, which can fesuit in major probiems
with currents of this type. The decay current
can pass through the neutral conductor as inten-
ded, but it can also pass through the earth con-
ductor and into the plumbing pipework to the
transformer’s earth point. This increases the
magnetic field both along the path of the stray
current and atong the supply cable. Itis also
commonplace for stray currents (o exist in
computer networks. As well as causing magne-
tic fields, they can also lead to communication
problems. In industrial environments, common
sources include welding equipment, electric
motors and cable clusters.

12
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6 References to authorities and organisations

Publication

Puhblisher/Author

May be ordered from

Magnetic fieids and health
risks based on what we
know

The National Electrical
Safety Board

Elsikerhetsverket

Box 1371

SE-111 93 STOCKHOLM
SWEDEN

Tel. +468-519 112460
Fax. +468-31211201

Cancer and magnetic fields
in workplace

The Swedish Trade
Union Confederation

LO-distribution
Stromsitragrind 10

8E- 127 35 SKARHOLMEN
SWEDEN

Tel. +46 8-796 2500

Questions and answers about
electric and magnetic fields
associated with the use of
electric power

National Institute of Environ-
mental Health Sciences and
U.S. Pep. of Energy

Superintendent of Documents
(1S, Goverment

Printing Office
WASHINGTON, I».C, 20 402
USA

Tel. +1 202-512-1800

A report of non-ionizing
radiation

Microwave News

Microwave News

Louise Slesin

P.O.Box 1799

Grand Central Station
NEW YORK, N.Y. 10163
USA

+1 212-317-28000

+1 212-734-0316
mwi@pobox.com

© Enviromentor AB 1998 reg, 98.012/Eng



7 Report forms

T - On the following pages you will find report form
e tempiates for measuring electric and Tnagnetic
Pep— e pegts fields. Copy the templates, fifl them out and then
file them in a folder. You can then go back and
make comparisons with previous measurements.

Section 4 gives examples of how fo carry out
measurements, while subsection 4.3 details
how to fill out the report forms.

Report form for measuring
magnefic fields around an object.

Aapact v & b maaating prageatc falle o ot Repurt bty B o rwaduiring sesgaete alde Ina e
e
g'_“"'_“"_““—'—w—'“"“_'"'_‘w_—l
Do Ma3kily i

am ""1“ Comamait

e ¢ mantin mbksnred penti sk

Envuu@matur

i |

} i M §
N ===
! i

' ;

Report form for rmeasuring magretic fields in a room.

EE—————

WMWM
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Report form A for measuring magnetic fields in a room

Sketeh of the room with measurement points marked.

Enviro &% Mentor
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Report {orm B for measuring magnetic fields in a reom

Magnetic field, 30 He-2 kHz Measuring equipment: Magnetic Field Meter
Object: Model: MM-1
Address: Room:
Measured by: Date:
Measurement result 0T | Background field pT

Measizi_gm a?j(;:; Om [08m|2m | Om {08m|2m Comments
ment point

1

2

3

4

5

5

7

8

g

10

11

12
Nutes

Enviro&

2 Mentor

Report 3.4 8, Magretic Fiad Moter © Eovivoldonter A, Gothenbury, Sweden
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Report form for measuring magnetic fields around an ohject

&agﬁﬁc feld, 30 Hz-2 kIlz | Measuring equipment: Magnetic Field Meter
Model: MM-1

Object:

Py

F@fjﬂ_&/_ﬁ_u_ﬂw_w_;_ﬁ_wmwﬁ_ﬁwv
Measured by Date: .

Meas. distance 30cm | S0cm Comments

0° uT T

I el owry o
# 90° T T

I I I D
_mﬂwwﬁzﬂwﬁﬁww.f_s

B
Background fieiéim__ﬂ;ﬂ’ T B . \

Notes

MMWWM_M

M_MM_HWMWM_

Enviro 52 Mentor



EnviroMentor has both the measuring
instruments and the expertise

EnviroMentor AB is a young, skills-based company, yet is also one of the

oldest in its field. All of our measuring instruments have been developed |
in extremely close cooperation with researchers at Chalmers Institute of |
Technology in Goéteborg. EnviroMentor AB is wholly owned by Radians

Innova AB, a company which in turn is owned by two of Sweden’s most

powerful financial institutions. This combination of excellent skills and

good financial resources provides us with the potential to carry on continual

product development, keeping pace with the latest discoveries made by
res;aarchers. You can find out all about our current range of measuring

instruments for the electrical environment from EnviroMentor’s various ’
&

product sheets. Please do not hesitate to contact us if you would like further ﬂyé‘?ﬂ*’#"

Lt
o
P

information. You can also visit our home page:

http://www.enviromentor.se

A——

Karkssone Sprikserviso AlL, Gochoabury, Swedon «40 3 1-775 01 82

20, Fax: +46-31-705 44 33,

IVIEO Mo se

Address {visitors): Gamnla Al
E-matl: jorgen



