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Chapter 1-Useful Information
About this Manual

1.1

1.2

About this Manual ~

Figures are used to guide you through using the pushkeys.
Please note the following when using the figures:

nx Press this pushkey n times

OK Press this to save any changes made in connection with
the Settings or (Data) pushkeys

NO Press this te return to the screen indicated without sav-
Ing any changes made

About the Type 2236 Sound Level
Meter

1.2.1 Parameters
Precision Integrating Sound Level Meter Type 2236 is a Type
1 sound level meter complying with ANSIS 1.4-1983 and
Draft S1.43, 6th Sept., 1992, and IEC651 (1979) and 804
(1985). It can measure the following parameters:
' ® MaxL: maximum SPL since the lasf reset
& Mini: minimum SPL since the last reset
® MaxP: maximum Peak level since the last reset
® Peak: maximum Peak level in 1s interval
® SPL: maximum RMS level in 1s interval {according to
I[EC851)
® Leq: equivalent continuous sound leve] {Lieq according to
IEC 804)
® LIm: equivaleni continuous impulse éound level (if time
weighting is I) (Ly, according to TEC 804, Appendix B)
® LAV4: equivalent continuous sound level with Exchange
Rate of 4dB (Liav4 according to ANSIS1.25, Imop)
* Not available with i ﬁme weighting
1-2 Pracision Integrating. Sound Level Meter Type 2236 Brﬂe.i & Kjear
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Chapter 1-Useful Information
About the Type 2236 Sound Level Meter

® LAVS: equivalent continuous sound level with Exchange
Rate of 5dB (Lpys according to ANSIS 1.25, Losma)

® SEL: Sound Exposure Level (if A-weighted, then = Liga,
according to IEC 804)

® TIEL: Impulse Sound Exposure Level (if time weighting
is T)

e TEPd Daily Personal Noise Exposure Level (see section
8.3)!

e (default Lgg): RMS level exceeded N3% of the
measurement time Lng)™

° ) {default Lsg): RMS level exceeded Ns% of the

measurement time (Lpg)**

o LN(1) (default L) RMS level exceeded N;i% of the
measurement time (T }**

e ovl: Input signal overleading instrument (% of the meas-
urement time) :

In addition, Precision Integrating Sound Level Meter Types
2236 C—0Q07 and 2236 D—007 contain l/i-octave filter sets
between 31.5Hz and 8kHz whick comply with
ANSIS1.11-1986 and IEC 225 (1966). They can measure all

the above-mentioned parameters in each of the filter bands.

1.2.2

Settings

Checking and Changing the Settings

The sonund leval meter’s Qae‘*“:nc‘a are additional to the basic

ol _-—.-.-...—

measurement set-up. They are very useful and are based on
a very snnple prmmple {(see the example m Fig.1.1). There
are twelve of them in all:

s At.j.to Logging
@ Calibration
o Peak Weighting

* Not availabte with | time weighting
T Not availabie with | ime weighting or Exchange Rate of 4 or 5d8
** Not availabie with | fime weighting

BB0907-13
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Chapter 1-Useful Information
About the Type 2236 Sound Level Meter

Exchange Rate -
Date and Time

Auto Start

Change Range Reset

Contrast

Percentiles

Exposure Time

Interface

® ® & o o o @& 9

L]

Quiput Formats

Checking _
You can check the first of the sound level meter’s Settings by

pressing {Show). You can then step through them by pressing -

{Show). However, the Settings are cyclic and you can step
forwards and backwards through them using Parameter (A)
and (Y}, respectively (see Fig. 1.1).

Changm.g

When you reach a Setting you want to change, press (Edlt)
A cursor {p) appears on the first set-up line you can change.

If there are other set-up lines on the screen, you can move
the cursor to them using Level (A} and (V).

When the cursor is on the set-up line of the Setting you want
to change, press Parameter (A)'and (¥) to step through
the available parameters. You can also step through them by
pressing (Edit) (see Fig. 1.1).

When you have the set-up you desire for that Setting, press
{OK) to save the changes and check the changed Settmg An
accept cursor (w) briefly replaces the edit cursor (») to show
that the sound level meter has accepted the change.

If you change a Setting by mistake, press (NO) instead o
(OK) to revert to its previous set-up.

Fig. 1.2 shows an overview of the available Settings.

Precision Integrating Sound Levet Meter Type 2236 Briel & Kjeer
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Chapter 1—Useful Information
About the Type 2236 Sound Level Meter

Previous AUTO LOGGING Next
Setting ‘Parame*er@ 1 fahow Setting
! tar Show } or Paramaeier =
to log \_) @
-avery 1 s.

=< —
parameler paameter (%) parameter
® Level Q| ¥ (Lavs L10 130) or Parameter (@

00:00:00
F SPL 753.5 daa

G |

{Lavs L10 LSO)

&,

AUTC LOGGING
Levet )l 4te log

Next

w-evervy 1 s,

sgieoesis

Principle of checking and changing the sound level meter’s Set-
tings '

Fast Edit

In addition to the normal way of changing the set-up of a
Setting (that is, by pressing (Show), stepping through to the
desired Setting and pressing (Edit)), you can also use two
pushkeys together to “fast edit” a Setting (that is, go directly
to a Sefting with the edit cursor). - '

If you press (Edit), and with 3 seconds, the pushkey indicated
in Table 1.1, the selected Setting appears with the edit cursor
(»). You can now check and change the set-up of the Setting
as described earlier in this section. When you have finished
changing the Setting, pressing (NO) or (OK), however, re-
turns you to the main screen.

BB0907-13
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Chapter 1—Useful Information

* About the Type 2236 Sound Level Meter
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. CONTRAST DETE/TIME . _
A ¢ . |
e Q (o) ®. O _
' CHANGE RANGE AUTO START .E
- v
. 9X100E 2w’
Fig.1.2 An overview of the souna. level meter’s Settings
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Chapter 1 _Useful Information
About the Type 2236 Sound Level Meter

-

Fast Edit Pushkey (Edit +) .- ... Goes to Setting

fevel Aor¥ Calibration
parameter A or ¥ (Disp. param.: Peak, MaxH) Peak Frequency Weighting
Parameter A or ¥ (Disp. param.. Logr Laviar Lavs) Exchange Rate
Parameter A or ¥ (Disp. param.. (9] Percentiles
Parameter A or ¥ (Disp. param.: Lgpd) Exposure Time
Data Output Formats
Change Range with Reset
(&) Contrast :

@
oK

Auto Start |
| status (only via Fast Ediﬂ

Table 1.1

E

Fast edit pushkeys and the Settings accessed, Where display
parameters are shown in parenthesis (for example, (Disp. par-
am.: Lpp), then the display must be showing the indicated

parameter (in this example, Lpp) when +he Fast Edit keys are

pressed to g0 t0 the indicated setting (in this example, Percen-
tiles). ‘

Data Operations

The sound level meter’s (Data} pushkey allows vou to print
your measurement results (data) and control the sound level
meter’s memory. It operates on & similar principle as Settings
(see section 1 2.9) except that you press (Data) instead of
{Show). In addition, the sound level meter returns to the
main screen after you have accepted changes to the selected
operation. There are four data operations, each with its own
screen. ' "

Print
Store
Recall

Erase

Fig. 1.3 shows an overview of the data operations.

8B0907-13
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Chapter 1-Useful Information | '
About the Type 2236 Sound Level Meter -

30 mm.... 110 -

PAUSE 00:00:00
! :
F SPL  58.5 dma =

Y
HNG @? o;m _ Data

l RECALL STCRE

L _ ' $30791420 |
Fig An cverview of the datq operations gquailable vig the Data push-
key

1.24 Memory | -

The sound level meter has three types of memory: -

® Buffer o
® Log
® Memory -
Buffer —
Contains the set-up and all results for the current measure- .
ment (i.e. since the last reset) — see section 1.2.1. From these,
1-8 | Pracision Integrating Sound L ave Meater Type 2238 Briel & Kjeor
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Chapter 1-Useful Ifformation
About the Type 2236 Sound Level Meter

log

the cumulative and level distributions and the Overall Re-
sults are calculated. The buffer is updated once a second.

Contains the antomatically Logged Results (see section 5.5.2):

® Lgy (Lava or Lays when the Exchange Rate is 4 or 5dB,
respectively)

e L
Lgo

measuremerit time of results (if logging inteval is not
0.1s) a

Precision Integrating Scund Level Meter Types 2236 A--007
and C—007 can contain up to 21600 sets of results (i.e. up to
64800 results with their measurement times). This is enough
to log, for example, 8hours of Ly s, Lyg and Lgg values logged
every second. : : :

Precision Integrating Sound Level Meter Types 2236 B—-007
and D—-007 can contain up to 86400 sets of results (i.e. up
to 258200 results with their measurement times). This is
enough to log, for example, 24hours of Lays, Lig and Lgg
values logged every second.

Memory

Contains the Overall Results which you have manually stored
in a Record together with the set-up. Can contain up to 40
Records.

BBO907-13
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Chapter 1-Useful Information
Practical Hints

Overall Results consist of

jomd

e MasaxL Lng (default Lgg)
© MinL @ Frequency weighting of RMS
o MaxP signal _
T ® Frequency weighting of Peak

L3 Le (or LAV,é: LAV,5 sigr?al Cy & g 0L £'e

or Im) - - -
e SEL (or IEL) ® Time weighting

@ Measurement range

® mm Elapsed me '
e Ezposure Time ® apsed measurement time.
e Ol e Start date and time of meas-
T ‘urement
o Ly (default Lno) e Number of pauses during
@ Lyo (default Ligp) ' measurement

Note: The three Lys in Overall Results are fixed as the
selected Lys when the results were stored. You can, therefore,
only see these three Ly values after recalling Overall Results.

Practical Hints

The sound ievel meter is designed as a self-contained umnit to
meet the requirements given in IEC 651 and similar national
standards. However, some of the requirements given in the
standards are based on measurements of pure tones under
free field conditions. Practical measurements under similar
conditions require the following extra precautions:

® do not stand ciose to the sound level meler
e do not use a windscreen or protective cover

® using a microphone extension cable, increase the distance
between the microphone and any objects which can cause
disturbances

The influence of your presence on the measurement can easily
be checked by changing the distance between you and the

Pracision Integrating Sound Level Meter Type 2236
User Manual
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Chapter 1 ~Useful Information
Practical Hints

microphone and observing the change in the measured sound
pressure level. If your position influences the measurement
result, then use a microphone extension cable or spatially
average your measurements (that is, measure at several dif-
ferent positions and average the results). Note that, when
dealing with pure tones, a small change in the position of the
microphone can influence the result just as much as your
physical presence.

Fortunately, the combination of free sound field and pure
tones is very rare. With sound coming from several directions
and as you are measuring over a broad frequency band, the
influence of the sound level meter’s housing, triped and user
becomes insignificant, and the above precautions need not be
taken. -

Figs.6.8 and 6.9 show the influence of Tripod UA 0801 and
Protective Cover UA 1236 under free field conditions and with
pure tones.

BBO807-13 Precision Integrating Sound Leve! Meter Type 2236 1-11
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Practical Hints
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Chapter 2—An Example Measurement
Introduction

2.1

2.2

Introduction

This chapter guides you through the basic functions of the
sound level meter by instructing you on how to make a noise
measurement in a free sound field according to ISC 1996. You
can find further information on the varicus steps in the rel-
evant sections of the User Manual.

4 is a good idea to have the fold out back cover open sc that
you have an annotated illustration of the sound level meter
in front of you while you follow the exampie measurement.

We have assumed that the sound level meter is switched off
and has not been used before following these instructions. if
it has, ensure that you are using the default set-up (see
section 3.3) before following the steps below.

We have also assumed that you will calibrate the sound level
meter with Sound Level Calibrator Type 4231 and that you
will print out your results using Serial Printer WQ1138.

Making a Measurement

Switching On

1. Press (D.

The sound level meter switches on. After a self-test, the
sound level meter is set up in Pause mode in the default
set-up. The quasi-analogue scale shows the input signal
to the preamplifier and the displayed parameter shows
the current SPL. The buffer, log and memeory are empty.

Since the displayed parameter (SPL} is an RMS param-

eter, you can see the frequency weighting of the RMS
51gnal (shown in the bottom nght—hand corner of the
screen). See the fold out back cover for more details of
tne main screen.

Precision Integrating Sound Level Meter Type 2236 Brle! & Kjzer
User Manual
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Chapter 2-An Example Measurement
Making a Measurement

Calibrating the Sound Level Meter

2. Press (Show). |
The screen shows the default Auto Logging screen.

3. Press Parameter (&)

The screen changes to the Calibration screen. The current
calibration factor is shown.

4. Press Edit.
The screen shows the calibration set-up (see Fig.2.1).

CAL.TRRATION
Calibr. level:
B 54.0 dB

530388/ 18

Fig.2.1 The calibration set-up screen

5. Read the correct calibration level from the calibrator’s
calibration chart and use Parameter (&) and (V) to set
the sound level meter to this level. '

6. T¥it the calibrator onto the sound level meter and rest the
sound level meter on a table or other flat surface. Ensure
that the calibrator fits snugly on the microphone.

7. Switch on the calibrator.
The calibrator emits the 1kHz calibration signal.

8. Press (OK).

* Sound Level Calibrator Type 4231 provides a nominal caiibraﬁdn signal of 94dB at 1kHz.

Howaver, each calibrator is slightly different. It is, therefore, important to set the calibration
level to the one given on ihe calibration chart for the callbrator used.

BB0907-13
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Chapter 2—An Example Measurement
Making a Measurement =

The sound level meter checks the calibration signal
against the calibration level you set in step 5. It then
asks if you want to calibrate according to the expected
level.

9. Press (OK).

The sound level meter calibrates itself according to the
calibration level you set in step b and returns to th
Calibration screen. The new calibration factor is showmn.

10. Press {OK).

The sound level meter returns to the main Screem.

Checking the Weightings
11. With sound level meters without flter sets (Types
2936 A-007 and 2236 B-007), press (Frequency Wt.)
three times.

The frequency weighting of the RMS signal (displayed In
the bottom right-hand corner of the screen) changes
through the three available weightings.

12. With sound level meters Wwith fiter sets (Types
2936 C—007 and 2986 D-007), press (Frequency wt.)
twelve times. C

The frequency weighting of the RMS signal (displayed in
the bottom right-hand corner of the screen) changes
through the three available total weightings and the nine
available octave filters (displayed at the left-hand side of
the screen under the quasi-analogue scale). It then re-
turns to the original frequency weighting of the RMS
ciomnal, .

[

13. Press (¥/S/T) three times.

The time weighting displayed in the bottom left-hand
corner of the screen changes through the three available
weightings.

94 Precision Imegrating Sound Level Meter Type 2236 Briel & Kjeor
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Chapter 2—An Example MeaSurement
Making a Measurement

Setting up the Sound Level Meter to Log

14. Press (Show).

The screen shows the default Auto Logging screen (see
Fig.2.2). You can see that the sound level meter is set
up so that it doesn'’t store Logged Results in its log.

AUTO LOGGING
Off

305901

Fig.2.2 The default Auto Logging sef-up screen

15. Press (Edit).

You can now set up the sound level meter to automatically
store Logged Results in its log. : '

B 16. Press Parameter (A).

The secreen changes to the Auto Logging set-up screen
shown in Fig. 2.3. You can see that the sound level meter
is set up to automatically store Logged Results (Liys
Ly and Lgg) in its log every 1s.

AUTO LOGGING
B to log
~every 1 s.
(LAV5S L10 L90)

230203/ 18

Fig.2.3 One of the Auto Logging set-up screens

BEB0907-13 Precision Integrating Sound Level Meter Type 2236 2.5
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Chapter 2—An Example Measurement
Making a Measurement

17. Press (OK) twice.

The sound level meter returns to the main screen.

You are now ready to start an A-weighted measurement
of noise with a FAST time weighting. Lays, L1 and Lgg
will be automatically logged into the sound level meter’s
log.

Measuring

18. Select an appropriate measurement range using Level

[
his]

20.

(A) or (¥).

An appropriate measurement range is when the signal
remains on the gquasi-analogue scale at all times and no
overioad {(indicated by + in the upper right-hand corner
of the screen) occurs.

Note: It is important to select an appropriate measure-
ment range before starting to measure as, if you change
the range, either the sound level meter will reset, or the
distributions and Lys will not be available.

. Press &.

This clears the sound level meter’s buffer of results and

sets the elapsed time fo zere.

Press (o).

The sound level meter starts measuring. The tinmier on
the right-hand side of the screen starts counting the
elapsed measurement time. The A-weighted SPL is
shown at the bottom of the screen. After each second,
Lavs, Lyo and Lgp are transferred to the sound level
meter’s log.

. Use Parameter {A) or {¥) to lock at the various pa-

Pt

rameters available.

The quasi-analogue scale always shows the SPL, regard-
less of the selected parameter. Nofe that, when a Peak
parameter is selected, the frequency weighting of the
Peak signal is shown. Note also that, when changing the
parameter, the sound level meter does not reset.

Pracision Integrating Sound Level Meter Type 2236 . Briel & Kjzsr
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Chapter 2 —An Examp-l: Measurement
Making a Measurement

22.

After a few minutes, press &) .

The sound level meter stops measuring and logging. The
timer shows. the total measurement time.

Checking the Sound Level Meter’s Calibration

23.

24.

25.

28.

29.

Press (Show).

The screen shows the default Auto Logging screen.
Press Parameter (A).

The screen changes o the Calibration screen.
Press (Edit).

The screen shows the calibration set-up from before the
measurement.

. Fit the calibrator onto the scund level meter and rest the

sound level meter on a table or other flat surface. Ensure
that the calibrator fits snugly on the microphone.

/. Switch on the calibrator.

The calibrator emits the 1kHz calibration signal.

Press (OK).

The sound level meter checks the calibration signal
against the calibration level you set in step 5. They should
be the same. If they are not, note the difference for in-
clusion in your measurement report.

Press (NO) twice.

The sound level meter returns to the Calibration screen
and then to the main screen without being recalibrated.

Storing Results in the Sound Level Meter’s Memory

30.

Press (Data).
The first Data screen (Print Set-up) appears.

BBOS07—-13
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Chapter 2 —An Example Measurement ,
Making a Measurement -

31. Press Parameter (A). -

The Store Set-up screen (see Fig.2.4) appears.

STORE —
Overall Results
-as Rec. No. 1

23098 1w |

Fig. 2.4 The Store Set-up screen

32. Press (OK).

The Overall Resulis of the measurement you have just
made are stored as Record No. 1 in the sound level me-
ter’s memory. o :

Printing out Overall Results

Warning! When connecting the scund level meter to the —
printer, ensure that both the printer and the sound level
metar are switched off, Otherwise the instruments could be
damaged.

23, Switch the sound level meter off. Connect it to Serial
Printer WQ 1138 via the Serial Interface socket on the .
base of the sound level meter using 9-pole Cable with 25- ”"
pole Adaptor AO 1386. |

34. Switch the soungd level meter on;

35. Hold down the printer’s (On Line) pushkey and switch
the printer on.

The printer prints its set-up.
36. Ensure that the printer’s baud rate is 9600 (see the print-

er’s instruction manual for details on how to change its —_
‘baud rate).

2.8 Precision integrating Sound Leve! Meter Type 2236 Briel & Kjzr
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Chapter 2— An Example-Measurement
Making a Measurement

The sound level meter is set, by default, to output the
overall results with a short heading at a baud rate of
9600. To get a print-out, the printer and the sound level
meter must have the same baud rate.

37. Press (Data).

Ve
FD

The Print Set-up screen appears (see Fig.2.5).

(4]

PRINT
Overall Results

230897/18

Fig.2.5 The default Print Set-up screen

Press (OK).

The printer prints the Overall Results (see section 1.2.4)
together with a short heading containing the measure-
ment set-up (the frequency weightings of the RMS and
Peak signals, the time weighting and the measurement
range). After transferring the results to the printer, the
sound level meter displays the main screen.

BB0907-13
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Chapter 3—Setting Up the SLM for Measurement
Mounting the Microphone

~ 3.1 Mounting the ‘Microphone

Before mounting the microphone, note the followmg precau-
tions: : ‘

@ When screwing in the microphone, Input stage, protection
grid and extension cables, do it gently to avoid damag-
- ing the threads »

® Do not touch the diaphragm with any object — it is very |
delicate. Small amounts of dust on the diaphragm will
not affect the microphone response. o

Mounting the Microphone and Inpﬁt_ Stage

_ 1. Gently screw Microphone Type 4188 (su?plied with the
<. sound I'evel meter) onto In'put Stage ZC0025.

b

Insert the input stage into the input stage socket and
secure by turning the threaded retaining ring (see .
g.3.1.

?I;j

Connecting the Microphone Extension Cable
1. Genfly screw Microphone Type 4188 (supplied with the
o sound level meter) onto Input Stage ZC0025.

2. Insert the input stage into Microphone Extension Cable
AQ0408 (83m) or AC0409 (10m). Secure the connection
. by turning the threaded retaining ring.

_____ 3. TInsert the other end of the microphone extension cable
into the input stage socket and secure by turning the
threaded retaining ring (see Fig.3.2).

Note: Connecting a recommended microphone extension ca-
ble has no effect on the sound level meter’s calibration. There-
fore, you do not have to recalibrate after connecting one of
the recommended microphone extension cables.

BB0S07-13 Precision Integrating Scund Level Meter Type 2236 3—-3
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Chapter 3—Setting Up the SLM for Measurement
Fitting Batteries

Fig.3.1 Mounting the input stage and microphone onto the sound level
- meter

3.2 Fitting Battéries

3.2.1 Replacing Batteries

1. Press the two tabs on ..e p

edge of the battery
compartment and emove

per
id.
2. Replace the old batteries with new ones (four 1.5V LR&/

AA size alkaline batteries) as shown in the battery com-
partment and press the compartment lid back into place.

3-4 Precision Integrating Scund Level Meter Type 2236 Briel & Kjer
User Manual




- Chapter 3 —Setting Up the SLM for Measurement
Fitting Batteries

Fig.3.2 Connecting a microphone extension cable to the sound level meter

Note: If you cannot switch on the sound level meter after
replacing the batteries, check that they are correctly inserted.
The sound level meter is designed so that it will net work i
the batteries are wrongly inserted in the batiery compart-
ment.

Warnings!

It is possible for batteries to explode or leak if they are
handled incorrectly, so:

o For long-term storage, remove the batteries and keep the
sound level meter in a dry place.

Never mix different makes or types of battery.

Never mix charged and discharged batteries.

BB0907-13
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Fitting Batteries

3.2.2

3.2.3

o Always label the outside of the battery compartment wjth
the type of batteries contained.

Using an External Power Supply

The sound level meter can be powered from & regulated or
smoothed 7-15V DC supply via the External Power socket

‘on the base (e.g. from the mains supply via an adaptor).

You can connect the externmal power supply even when the
batteries are installed. The sound level meter automatically
selects the source with the highest supply voltage. The ex-
ternal power supply will not damage the batteries but neither
will it recharge the batteries.

The Back-up Battei'y

The sound level meter has a back-up battery for running the
clock and maintaining the memory, log and buffer, even when
the sound level meter is switched off or the main batteries
are removed. - C

The back-up battery is automatically recharged when there
are batteries in the sound level meter. It is fully charged
after about 10hours. Fully charged, the back-up battery runs
the clock and retains the results for about 6months.

These times are typical for a sound level metfer at room
temperature.

If the back-up battery is flat, the date and time will be reset
to a factory set date. If you find that the date and time are
wrong, this is probably the reason.

Pracision integrating Sound Level Meter Type 2236 Brie! & Kjear
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Switching the SLM On and Off

8.3 Switching the SLM On and Off

Switching the Sound Level Meter On
Press ().
The sound level meter tests its memory and then returns to
Pause mode with the set-up it had when it was last switched
off. While testing its memory, the display shows the version .
of the sound level meter (e.g. 2238 A-0Q0T).
The default set-up is:

Frequency weighting (RMS): A
Frequency weighting (Peak): C

Time weighting: F
Displayed parameter: SPL
Displayed range: 30 - 110dB
Output formats: Overall Results
: Short Heading
Logged Results
Short Heading
Printer

Leve! Distribution

Short Heading

5dB resclution
Cumulative Distribution

Short Heading
5dB resolution
Lt Lig
Lo Lso
Lina: Ligg
Auto logging: Off
Exposure Time: 7:30 hours
Exchange Rafe: 5dB
Reset at range change: Cn
Auto start: Off

Note: To switch the sound level meter on in the default set-
up, press and hold © and then press ([} for about 1 second.
The sound level meter erases all results in the buffer and
returns to the default set-up in Pause mode. Note that this

BB0907-13 Precision Integrating Scund Level Meter Type 2236 37
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3.4

procedure will reset your calibration. You must therefore rec-
alibrate your instrument as described in section 4.1 after
resetting. We recommend that you do not reset the instru-
ment in this way if you are using an accredited calibration.
Baud rate and handshake are not effected.

Note: To erase all results in the log, memory and buffer, pre
® and (Data).

Switching the Sound Level Meter Off

Press {J).

The scund level meter goes into Pause mode and switches
off. No measurement data from the buffer, log and memory
are lost.

Setting the Measurement Range

The measurement range is shown to the left and right of the
quasi-analogue scale. Sound level meters without filter sets
(Types 2236 A~0G7 and 2236 B-007) bave 5 measurement
ranges each with a dynamic range of 80dB. Sound level
meters with filter sets (Types 2236 C-007 and 2236 D-007)
have an extra measurement range from 10 to 90dB (you must
have one of the octave filters activated to select this range):

e 10 -904dB"

20 — 100dB
e 30~ 11048
e 40 - 120dB
e 50 - 13048
& 60— 14048

* Cnly available with sound level meters that include filter sets (Types 2236 C-007 and
2236 D-007) and when the filter is selectad.

Pracision lntegrating Sound Level Meter Type 2236 Briel & Kjeor
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Setting the Measurement Range

To move the measurement range
by 10dB, press Level (A) or
(¥}, respectively

2319187

If you have selected a measurement range that is too low,
the signal will cause an overload. If the sound level meter is
currently overloaded, a + is shown to the right of the quasi-
analogue scale. If the sound level meter has been overloaded
during a measurement since the last reset, OVL is shown at
the right-hand side of the screen, under the quasi-analogue
scale.

*

You can set the sound level mater io reset when changing the measurement range (see section 3.11}.
Then, if there are mare than 1 minute of measurement results in the buffer (i.e. the elapsed tihe shown
is graater than 1minute}, the screen tells You that changing the measurement range will arase all provi-
ous measurement resuits from the bufier,

If you do not want to erase the measurement results, press (NO). The measurement range wili not
change. :

Press {OK) to change the range and erase the measuremient resuits.

L

BB0907-13 Precision Integrating Sound Level Meter Type 2238 3-9
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3.5 Setting the Time Weighting ~

The time weightings available are shown below:

F: for normal measurements
S.  for checking average levels of fluctuating noise
1. for measuring impulsive noise

O 280,
"§ SPL . 58.5 dBA "

resel
$31020/1@ 230408/ 18

The display shows N.A. if you select a time weighting which
is. not available with the current displayed parameter oT Ex-
change Rate.

* f there are more than 1min of measurement resuits in the butier {l.e. the slapsed time shiown is greaier
than 1min), the screen tells you that changing the ime weighting will erase all previous measurement
results from the bufer. ‘ '

If you do not want io erase she measurement resuits, press (NO).
Press (OK) to change the tme weighting and erase the measurement resuils..

3-10 Pracision Integrating Sound Level Meter Type 2236 Brilel & Kjasr
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3.6

3.6.1

3.6.2

Note: If results are being logged every 0.1s, the sound level
meter sets the time weighting to 12ms (shown on the display
by g). You cannot change the time weighting until you change
the logging rate or set auto logging to off (see section 3.12).

Setting the Frequency Weighting
Introduction |

If the selected parameter is Peak or MaxP, then the frequency
weighting of the Peak signal is shown. Otherwise, the fre-
quency weighting of the RMS signal is shown. Therefore, the
frequency weighting shown always corresponds to the select-
ed parameter.

Setting the RMS ‘Freq,uency Weighting

The available frequency weightings of the RMS signal ave
shown below: :

A: for general sound level measurements

Q.  forchecking the low-frequency content of a noise (if the
C-weighted level is much higher than the A-weighted
level, then there is a large amount of low-frequerncy
noise) : :

L:  for determining the “unweighted” SPL

XHz: (with filters) for measuring the frequency content of a
noise in order to choose, for example, the relevant
hearing protection

* if there are. more than 1min of measurement results in the buffer (.e. the stapsed tims
shown is greater than 1min), the scfeen lells you that changing the fraquency weighting
will srase all previous measurement resulis from the buffer. .

If you do not want to erase the measurement results, press {NO}.

Press (OK) to change the fraquency weighting and erase the measurement rasults.

T Press Frequency Wt. (&) to change the frequancy weighting in the opposite diraction to

Frequency Wt (V).

BB0907-13 Precision Integrating Sound Level Meter Type 2236 3..11
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Setting the Frequency Weighting

Without
filter sat

0®EE.... 110

PAUSE 00:00:00
F SPL 5B8.5 dmL

A

4

Frequency Wt" :

h 4

30 Emm.... 110

PAUSE 00:00:90 °
T SPL 5B.5 OBC

Frequency Wt

| PAUSE, . 00:90:0
F SPL 58.6 dBA

237021/1e

) it
Frequency Wt é
Y

8kHz. '
PADSE 00

©30 EEA:....110

» ag:00 !
F SPL S8.6-da3--

- With
fliter set

o h A ¢
Frequency Wt @

4z

. PATSE 00100300,
JF SPL .58.5 &B:

‘ o
Frequency Wt @
' Y.

Fraguency Wt '

g315Tea

* See footnote on previous page.
See footnoie on previous page.
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3.6.3 Setting the Peak Frequency Weighting
The available frequency weightings of the Peak signal are
shown below:

C: for measuring the damaging effects of noise
L: for special applications

30mm.... 110

DAUSE 00:00:00 |
F MaxP ~=-.- dBC

©Q ©

PEAX WEIGHTING

c

Foe
:

PEAX WEIGHTING | L @

»C Param.

531022a . B30724/72e

* |f there are more than 1min of measurement resulls in the bufier (i.e. the elapsed time
shown is greater than 1min), the screen tells you ihat changing the frequency weighting
will erase all previous measurément rasults from the buffer.

If you do not want to erase e measuremaent resulls, prass NO.
-~ : Press OK to change the frequency weighting and erase the measurement results.
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3.7 Setting the Percentiles ~

Three Loy parameters (percentile levels) are transferred over

the interface to a printer or computer (see sections 5.6 and -
5.7) with Overall Results. You can choose three percentiles

or use the defenlt percentiles Lj;, Lgg and Lgs. The selected -
percentiles can also be displayed one after another on the

dzsplay (see section 4.8). N can have values of between 1 and _
99 in integer (1) steps.

Note:

& Chenging the percentiles does not resst the sound level
meter. Therefore, you can view any percentile levels dur-
ing or after a measurement. —

® The sound level meter always logs Ly and Lgg in Logged
Results, regardless of the percentiles you have selected. —

3_14 . Pracision Integrating Sound Lavel Meter Type 2236 Briel & Kjr
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Setting the Percentiles

jomEmm ... 110

00:00:01
F L50 46.5 dBA

©

1:L10 -
™ 2.150 B
3:L50
PERCENTTLES 98 (:E:)
»1:L10
% L50 2 Param,
3:190 T 1'!"
| .|
. ad
PERCENTILES 98 (:::)
1:L10 Param
2 :LS‘.O . 2 "
3-L90 1 (:::)
Level l
PERc:m*IuEs 98 @
1:L10 p
2:L50 3 aram.
»3:L90 :
3120114 aeto0s=a
E
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Setting the Exchange Rate

3.8

Setting the Exchange Rate ~

Exchange Rate is described in section 8.1.

JoEm ... 110

A

PAUSE po:00:00
F LavVs  --.- d3a

EXCHANGE RATE

5 @B {LAVS)

EXCHANGE RATE ‘SGB (LAVS? @

»s a8 (Lavs) _}4dB (LAV4)| Paramn,

3d8 (Lag) @

91'0259 831004/

.The display and logged wvalues show N.a. if you seiect an

Exchange Rate which is not available with the current time
weighting.

* If there are more ihan 1min of measurement resulis in the buffer {.e. the slapsed Ume
shown is greater than 1min}, the screen tells you that changing the Exchange Rate will
arase all previous measurement results from the buffer.

If you do not want 1o grase the measurement results, press (NO ).
Fress (OK) to change the Exchange Rate and erase the measurement results.
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Setting the Exposure Time

The current Exchange Rate line also indicates which Lav
parameter is currently selected (see Table3d.1). If the Ex-
change Rate is 3dB, Lgpy (see section 8.3) is also calculated
by the sound level meter.

Exchange Rate (dB) Lay Parameter
3 : | Leq
4 Lav,s -nop)
5 . Lavs (LosHa)

Table 3.1 The Lay parameter measured and displayed is dependent on
the Exchange Rate

3.9 Setting the Exposure Time

Exposure Time is used in the calculation of Lyp 4 (see section
8.2). It can have values of between 1min and 24hours.

' Note: Changing the Expolsu:re Time does not reset the sound
level meter. Therefore, you can investigate the effect of dif-
ferent Exposure Times on the Lgpg after a measurement.

BB0S07-13 Precision Integrating Sound Level Meter Type 2236 317
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Setting the Exposure Time

It o ..., 110 il

00:00:01
F LEPd 46.5 dBA

EXPOSURE TIME
{LEPd meas.)

7:30 hh:imm

T

EXPOSURE TIME 24~
(LEPS meas.) .

658 °

@ >

¥
' { xeosure TmME { 58 { @
(LEPd meas.} *
) . Param,
! s3]
7»30 hhmm oot @
NO oK
“24 only available if mm = 00
00 not available if hh = 00 930504/28
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310 Setting the Date and Time

The sound level meter’s clock operates, even when the sound
level meter is switched off, if the internal back-up battery is
charged up (see section 9.2.3). It is factory set fo Central
Eurepean 1ime. |

30 B . ... 11D

BAUSE 00:00:00
¥ SPL 58B.6 dBA

5,(

DATE/TIME
r’ 31 MAR 1993
1 09:30:00

&)

DATE/TIME

ol

7
)

»31 MAR 1993 Param.

l 09:30:00

© 0 &

L“j":
[

i

DATE/TIME Dec @

. Param.
31rMAR 1993 Feb
£9:3¢:00 ] Jan

. O %

: 09:30:0%

s TN TN

9:3"'/13- \ See next page . "mj-
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Setting the Date and Time
A See pravious page — {L
Level
Y
DATE/TIME 2050 @
31 MARPI993 -[9.9'4 Param.
058:30:00 1983 @
(5 Q
" Level I
v
DATE/TIME 23 @
31 MAR 1993 o1 Param.
>-09 30:00 00 @
Leve{ .
DATE/TIME 59 @
31 MaR 1993 g | FEEm
05»30:00 a0 @
o
- level
DATE/TIME 58 @
131 mar 1393 o1 ?_’aﬁ'
09:30»00 00 kv
Q
L 3
g30r00/Te
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Setting the SLM to Change Range without Resetting

3.11

Setting the SLM to Chailge Range
without Resetiing

The sound level meter always resets when changing the fre-
quency or time weighting, or Exchange Rate. The sound level
meter also normally resets when changing the measurement
range.

an option, you can set the sound level meter to change
measurement range without resetting. If you do this and
change the range, the distributions and Ly parameters will
not be available (N.A. will be shown on the display if an Ly
is selected). If the sound level meter is logging when you do
this, then all Ly values, including those already logged, will
show n.2. To begin logging L,; values again, reset the sound
level meter by Pressing @&

30 BEEE . ... 110

PAUSE (0:00:00
F SPL  58.6 dBa

@O ©

CHANGE RANGE

(o}

with reset

'} CHANGE RANGE | { whh @

rwith reset . Param.
without
3050820
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3.12

Note:

e If an overload has occurred, the results are not correct.
You can, however, accept them (for example, if the over-
load was of relatively short duration). If the sound level

. meter is set to not reset when changing the measurement
range, you will be unable to see from the Overall Results
at which measurement range the overloads took place.
You cen, however, see when they took place in the Logged
Results (see sections 5.6 and 5.7 for how to view them).

® The sound level meter takes 6ms to change measurement
range. Hyou change range when the sound pressure level
is near its maximum and the sound level meter is set to
nect reset when changing the measurement range, you
will reduce the accuracy of the measurement.

Setting up Auto Logging

You can set the sound level meter to automatically log:
® L., (Lavy4 or Lays when the Exchange Rate is 4 or 5dB,

respectzvely)
s Ly
° Lgo

® measurement time of resuits

and store them at regular intervals in its log or send them
via the Serial Interface to a PC. The logging time (i.e. the
amount of time between each set of results) can be one of the
following:

® O0.1s" e Imin

® 1s ® 10min

® 10s ® 30min
@ lhour

* Oniy La is logged. The sound level meter sets the time weighting to 12ms (showm on
the display by ). You cannot change the fime weighting. When the logging time is
subsaquently reset to any other value, or auto logging is switched of, the m'ne weaghtng
Is restored o its previdus saetting.

Precision integrating Sound Leve| Mster Type 2236 Broel & Kjaar
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soEmm.... 110

PAUSE 00:00:00°
F SPL 53.6 dBA -

;
i
et

AUTO LOSGING
off B

- AUTO LOGGING | |t interface @
»COff
o fog Param.
- of (+)
Y ~
© B @
' Level* k‘TJ}
)
ADTO LOGGING T3 hour’ @
te 1og . al
| » =every 1ls. +— 1'5 Parar.
{LAVS L10 L30) 0.1s
| ‘
1
gav208r1e * only available it 1"10& *Cif P——

If you change the range, frequency weighting, time weighting
or Exchange Rate while the sound level meter is set to log
results in memory, the sound level meter stops logging and
auto logging is set to O£E. This is because the measurement
set-up information in the log would no longer be relevant for

_ further logged results.
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3.13

Results are not logged while the sound level meter is in Pause
mode. For more information about the way pauses will affect
your log, see section 5.8.

Pressing & does not erase the log. To erase the log, see
section 5.3.

Setting the Viewing Conditions

The sound level meter’s screen can be changed to cope with
various lighting, temperatures, conditions and viewing an-
gles. You can switch on a back-light and adjust the screen’s
conirast. The conirast adjustment may be especially useful
in very high or very low temperature environments.

To switch the back-light'on, press .

The back-light switches off automatically 30s after the last
key press. To switch the back-light off before this, press .

To set the screen’s conirast, follow the instructions below:

Precision |ntegrating Sound Level Meter Type 2236 Briel & Kjaar
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30mma,... 11C

00:00:01
F SPL 58.6 &3A

CONTRAST
TestTestTestTes
tTestTestTestTe

! CONTRAST |- @
TestTestTestTes b
tTestTestTestTe . aram.
» E— g @
s21031/1e 880508/29
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Calibrating

4.1 Calibrating

4.1.1 Introduction

When to Calibrate

The standards recommend that you calibrate your sound level
meter before each set of measurements (see section 4.1.2) and
check the calibration after each set (see section 4.1.3).

Connecting a recommended microphone extension cable has
no effect on the sound level meter’s calibration. Therefore,
you do not have to recalibrate after connecting one of the
recommended microphone extension cabies.

Principle of Calibration

The sound level meter uses a calibration factor to check for
drift. This is shown on the Calibration screen. When calibrat-
ing, the sound level meter first checks the calibration signal
against the calibration level you set. The sound ievel meter
shows you the factor required for correct calibration and asks
if you want to recalibrate. If you press (OX), the sound level
meter calibrates itself according to this new calibration level
(ie. it adjusts itself to the calibration level you entered).

During this procedure, the sound level meter is automatically
set to use the reference measurement range and to show SPL
on the display. The frequency and time weighting setings
are not changed. Therefore, calibration at frequencies other
than 1kHz requires correction for the frequency weighting
used (see Fig.6.1).

Calibrating for Free Field or Diffuse Field Measurements

The seund level meter is calibrated in the same way for free
field measurements (according to IEC) and diffuse field meas-
urements (according to ANSI). However, the calibration levels
for some calibrators may be different, depending on which
measurements are to be made. See the calibrator’s user man-
ual for more details.

Precision Integrating Sound Lavel Meter Type 2236 Briel & Kjzer
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Always remove the Random Incidence Corrector DZ9566 (if
ftted) from the microphone when calibrating or checking the
calibration.

Which Calibrators Can I Use?

The sound level meter can be calibrated with Sound Level
Calibrator Type 4231, Multifunction Acoustic Calibrator Type
4996 or a similar calibrator. All are referred to on the sound
level meter’s display as the calibrator.

Each calibrator is slightly different. The actual calibration
level is not necessarily equal to the nominal calibration level.
It is, therefore, important to set the calibration level to the

‘one given on the calibration chart for the calibrator used.

Calibrating the Sqund Level Meter

Sound Level Calibrator Type 4231 provides a nominal pres-
sure field calibration signal of 94 or 114dB at 1kHz. The
nominal diffuse field calibration signal is also 94 or 114dB
but the nominal free field calibration signal is 93.8 or
i13.84d8B.

Multifunction Acoustic Calibrator Type 4226 provides a nom-
inal calibration signal of 94, 104 or 114dB at a range of
frequencies.

For day to day calibration, you only need to calibrate at one
level at one frequency. In order to comply with the standards,
calibrate the sound level meter with a reference signal of
54dB at 1kHz".

* Calibration at fraquencies ather than 1kHz requires comection for the irsquency weighting
used (see Fig.6.1 }. The sound level meter can correct up to £0.5 dB from the nominai
calibration levei.

BB0OOY-13
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Fig. 4.1 Fitting Sound Level Calibrator Type 4231 onto the sound level
meter. Muliifunction Acoustic Calibrator Type 4226 is fitted in a
similar way (see its manual)

44 Precision Integrating Sound Level Meter Type 2236 Brilel & Kjeer
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To calibrate:

1.

Fit the calibrator carefully onto the sound level meter
and rest the sound level meter on a table or other flat
surface. Ensure that the calibrator fits snugly on the
microphone (see Fig. 4.1)

For the multifunction acoustic calibrator, set it up to
calibrate at 94dB and 1kHz {see the calibrator’s instiuc-
tion manual)

Switch on the calibrator.

The calibrator emits a 1kHz calibration 51gnal

Follow the instructions given in the figure below to cal-
ibrate to the relevant level for the type of measurements

to be made :

4.1.3 Checking the Sound Level Meter’s
Calibration
Follow the instructions given in section 4.1.2 until the sound
level meter asks whether you want to recalibrate or not. Press
(NO) twice to return to the main screen.
* For Sound Level Calibrater Type 4231, choose a calibration level of 9448 for diffuse

field or 93.8dB for iree field. For Multifunction Acoustic Calibrator Type 4226, chocse a
- calibration level of 94dB for both diffuse and free field.
BB0S07-13
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Calibrating -
-
30memm ... 110
00:00:01 -
F SPL  58.6 dBA
SONONC
CALIBRATION :
Factor: X.X dB —
| To cadlibrate -
press Edit
-& 1245
CALIBRATION 123.5 @ - -
Calibr. level: 1 1f1~.5 o
»54.0 dB 1135. il
5o NO) e
y ' 93.5
@ @ 93s5: Il
T check cal. .
3 level ;
- New calibratien
Factor: X.X 43
TUse new factor? . T —_—
NO/OK
/}K\ |
calibrate -
931032/18 930701/ —
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< 4.2 Checking the Sound Level Meter

—t Before you start a longer series of measurements, it is good

practice to check the status of the sound level meter’s battery,
i log and memory. To do this, press (Edit) and (OK}. The sound
level meter shows the status screen. Press (OK) to return to
the sound level meter’s main screen.

STATUS

Battery : 3.9 v
— Free log : 123h12
Free Récords: 36

330948/ 1e

Fig.4.2 The sound level meter’s status screen

Battery:
With fresk batteries, the status screen will show approxi-
mately 6V. When there is about half an hour’s operation left
(when there is approximately 4V), the battery voltage level
flashes (“3.9V” will flash in the example shown in Fig. 4.2)";
in very cold weather, much less than half an hour is left. The
— length of time fresh batteries last depends on the conditions
of use (temperature, use of the back-light, ete.). Fresh alkaline
o batteries in a sound level meter without a filter set (Type
2236 A—007 or 2236 B-007) will take over 12hours to wesar
. out. Those in a sound level meier with a filter set (Type
2236 C-007 or 2236 D-007) will take over 10 hours to wear
out.

Note: The battery voltage will normally be higher just after
the seund level meter is switched on., Therefore, always wait
a minute or so before checking the battery status.

- * The main screen alsa shows a battery low waming (see Foid Cut).

— ' BB0907—13 Precision Intagrating Sound Level Meter Typa 2236 4_7
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Chapter 4 —Measuring
Checking the Sound Level Meter -

Free log: -
The hours and minutes left in the log at the current rate of -
logging are shown.

Free Records: |
The number of empty Records left in the memory is also o
shown.

* Up to a maximum of.assiﬁs.‘

4--8 Precision Integrating Sound Level Mater Type 2236 Briel & Kjear
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Starting a New Measurement

. 4.3 'Starting a New Measurement

1 - Calibrate the sound level me-
ter as described in section
4.1.

2. BSelect a suitable measure-
ment range.

This reduces the risk of you
having to change the range
during a measurement in or-
der to avoid Overloads. Over-
loads reduce the validity of
your results and changing
the megsurement range may
cause a reset.

]

Press .

531033/1e

- If there are more than 1min of measurement results in
the sound level meter’s buffer (i.e. the elapsed time shown
on the screen is greater than lmin), the screen tells you
that resetting Wzll erase all previous measurement re-
gults from T,he buffer. If this occurs, press (OK) to confirm
that you want {o reset the sound level meter.

- The results in the sound level meter’s display buffer are
erased and the elapsed time is set to zero. The overload

- “hold is reset so that the sound level meter indicates that
there have not been any overleads since the last reset.

— Note: To erase all results in the Log, Memory and display
buffer, press & and (Data).

* If you are only interested in instantaneous parameters (i.e. Feak or SPL), you can miss
out steps 3and 5

— BB0907~13 Precision Integrating Sound Lavel Mater Type 2236 4-9
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Chapter 4 —Measuring
Starting a New Measurement

If you want to measure according to IEC standards<d.e.
free field), simply point the sound level meter towards
the sound source.

If you want to measure according to ANSI standards (i.e.
diffuse field), fit the supplied Random Incidence Corrector
DZ79566 on the micropbone. The direction of the sound
level meter is unimportant. If, however, the sound feid
is free, measure with the sound level meter at an angle
of between 70 and 80° to the sound source.

Press ().

The sound level meter starts measuring w1th the selected
set-up.

Note: .
© When mounting the sound level meter on a tripod, posi-

tion the tripod so that one of its legs points in the same
direction as the sound level meter. This will reduce the
risk of damaging the microphone if the tripod is acciden-
tally knocked over.

See section 1.3 for practical hmts and mi'ormatmn about
measuring according tc standar

Precision integratmg Sound Level Meter Type 2236 Briel & Kjear
User Manual .
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Chapter 4 — Measuring
Starting a Frequency Analysis

4.6 Starting a Frequency Analysis*

A frequency analysis is a series of measurements in various
frequency bands. Each measurement is made as for a normal
broad-band measurement (see section 4.3).

1. Using Frequency Wt. (A) or
{¥), change the frequency
weighting to the centre fre-
quency of the band in which
you want to start the analysis
(see section 3.6.2). T

2. Press &.

3. Press &.

4. After you have commpleted the
measurement in that fre-

quency band, press & .

5. Store the Overall Resuilts in
the Memory (see section 5.1).

6. Using Frequency Wt. {A) or {V), chénge the frequency
weighting to the centre frequency of the band in which
you want to continue the analysis.

The sound level meter resets. You are now ready to meas-
ure in the next frequency band.

7. Repeat steps 3 to 6 for the other bands in which you
want to analyse.

* Onily available with sound level meters with fiter sets (Types 2236 G-007 and 2236
-~ 0-007)

BB0907-13 Precision Integrating Sound Level Mster Type 2236 - 413
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Setting the SLM to Start Automaticaily

4.7 Setting the SLM to Start
Automatically

The sound level meter can be set to automatically start at
any time and date within the next month (e.g. from 19th May

to 18th June).

30%m.... 110

PAUSE 00:00:00
F SPL 58.6 dBA

x

-

AUTO START
Off
b -
ATTO START On @
| Lol
‘ Param.
. ‘ el @
Level”
Bes next page
i * only avaftable if “On* 3100120
414 | Precision Integrating Sound Level Meter Type 2236 Briel & Kjaer
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Setting the SLM to Start Auitomatically
: o A See previous page A
¥
Y. _
' . ‘ | BUTG START 31
On *
»-day 19 May = 0'2 Param.
- . . , . ~time 12:00:00 [ 01 @
\
y L | .
- AUTO START - 23
o - Param
o -Cay 19 May o1 .
-timesl2:00:00 4 oo ®
-— 50 G
} (%) 0 (&)
—_— . Level .
} . ATTO START ] 58 @
o ' o= ) Parar
' —day 19 May o .
-time 12r00:C0 - 0 m
- _ Ay
)
— * only avaiiable ¥ "On” ‘ 23073310
] _
E N
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Chapter 4—Measuring
Changing the Displayed Parameter

4.8

Autc Start only works if the sound level meter is-swifched
off at the set time. Then, at this time, the sound level meter
will switch on, reset and, after a pause of 5 seconds, start
measuring with the set-up it had when it was switched off.

Once the sound level meter has started measuring with Auto
Start, you can contro! it in the normal way Measurement
will continue until it is switched off manually or the batteries

run out. Logging will continue until the memory is fizll or the
batieries run out.

If the sound level meter is already switched on at the time

it has been set to automatically start measuring, Auto Start
is cancelled and has no effect.

When the set Auto Start time has passed, Auto Start will be

switched off when you switch off the sound level meter (until.

then, it will appear as though it is set in the Auto Start
screen). This prevents the sound level meter from repeating
an auiomatic measurement every month.

Auto Start does not affect your use of the sound level meter

while the sound level meter is switched on. Therefore, you

- can set the sound level meter to start measuring at a partic-

ular time and date while measuring without affecting your

' current measurement results.

Changing the Displayed
Parameter

The parameters available are listed in section 1.2.1, The se-
lected parameter and its level are shown at the bottom of the
screen. After a reset, “——.—" is shown for the level until after
the first second after a Pause. This is because the level is
not yet available. The quasi-analogue scale always shows the
current RMS input signal level, regardless of the selected
parameter.

Precision integrating Sound Level Meter Type 2236 Brizet & Kjear
User Manual
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Changing the Displayed Parameter

A DC level corresponding to the instantaneous RMS leve] is
emitted from the B Guiput socket at the base of the sound
level meter for recording on a plotter. The signal emitted from

To step forwards and backwards
through the available parame-
ters, press Parameter (M) or
v, respectively.

When a Peak parameter is
shown, the frequency weighting
shows the current weighting of -
the Peak signal. When an RMS
Parameter is shown, the frequen-
¢y weighting shows the current
weighting of the RMS signal.

The display shows N.A.if you se-
lect a displayed parameter which
18 not available with the current
time weighting or after changing
the measurement range without
resetting.

— BB0907-13 Precision Integrating Sound Level Meter Type 2235 4-17
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4-18 Pracision Integrating Sound Levet Meter Type 2236
User Manual

Briel & Kjaar -




fym—

Chapter 5

Storing and Transferring Results

5.1 Storing Results in a Record .o 53
5.2 Recalling Results from a Record ....oencccnanne. §5—4
5.3 FErasing Results ..o rereerennenasaeatas 5-5
5.4 Setting up the Interface ...y 5—-86
5.5 Setting up the Output Formats ....coerecccnicencncnness 5-8
TNETOAUCEION 1ovsrerrneeneasacsioronsassssnmsssessnsnssssresssessssasssreassasssass 5-8
Outptt FOImMAats . ...coocierisrmrsesrssensessnsssesesiststesntines s nensnanss 5-10
Level DistribUtion ..cccccccrersiiinemmmecienmiensmensnssssnas S 514
Cumulative Distribution . cseiireseessresensenensnss 5-15
Checking and Changing the Output Formats ............... 5—186
B.8  PIIDTING .occoeoioreercemecscirmsnnirermsinsssesssssssss st sseassssstasssesssss 5-17
5.7 Transferring Results to a Computer ... 5—20
5.8 Interpreting the Log Times ...iorcmecsinenns, 5-—23
BB0907-13 Precision integrating Sound Level Meter Type 2236 -1
User Manual



Chafater 5— Storing and Transferring Resulfs

5.9 Recording on a DAT-recorder.......cun.-.... ververinerenens Bz 24
5-9 Precision Integrating Sound Lavel Mater Type 2236 Brilel & Kjaar
User Marwual




e

—

Chapter 5—Storing and Transferring Results
- Storing Results in a Record

5.1 Storing Results in a Record

Results in the buffer can be stored as one of 40 records in
the sound level meter’s memory. The results are stored in the
first available record (that is, the first set of results in record
1, the next set in record 2, etc.).

Exzamunle: If you have stored 4 records and then erased record
2, the sound level meter will store the next set of resulis in
record 2. The next set of results will then be storad in the
first available record (that is, record 5).

30mw.... L1C

DPAUSE 00:20:00
F SPL 58.6 dBA

Overall Results
-as rec. no. XX - |

2310882 _ _ ‘ sa0s10se

BB0S07-13 Precision Integrating Sound Level Meter Type 22386 5-—3
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Chapter 5—Storing and Transferring Results
Recalling Results from a Record

5.2

Recalling Results from a Record

Results in a record in the memory can be recalled to the
sound level meter’s buffer. You can then look at that record’s

Overall Results.

3o WM . ... 110

PAUSE 00:060:00 |
F SPL 58.6 dsa

©:

RECALL
Record
-no ., XX

© @

Reccrd o]

»-na.XX - . Param.

v
(29

RECORD NC.1 feq ®

L. . Param.
_ 00.20.QQ | Maep
F MaxL 103.2 dBA— paajk v

* XX = Last Aacord in memory

o

ayroxie #3051 1/4e
5-4 Precision integrating Sound Level Mater Type 2236 Briel & Kjer
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Chapter 5—Storing and Transferring Results
Erasing Results

9.3 Erasing Resu]ts

You can erase results from a sin

gle record, all records (i.e.
the entire memory) or the log.

30 mmm

}-4

e

15

DAUSE  00:00:00 [°%
F SPri, 58.5 dBa

‘o
NGO 4x OK‘

ERASE
Record

r —no. XX

ERASE l.oggeti Results @
»Recorg -
—no. X% All Helcords Faram.
Record @
..a»ei‘ ‘ ’

.

\

t
ERASE X0 @
Recard .

bono. ¥X . Param,

oniy availahie when Record selectad
97104010 XX tas: Record in memory

23051230

BB0907-13 Precigian Intagratmg Sound Level Meter Type 2236
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Chapter 5—Storing and Transferring Results
Setting up the Interface

5.4

Setting up the Interface -

The interfaces of the sound level meter and the instrument
{e.g. printer or computer) it is connected to via the Serial
Interface socket must have the same set-up to enable them
to communicate withoutf losing or corrupting data.

Both the handshake and baud rate of the sound level meter’s
interface can be set.

The following types of handshake are available:
@ hardwire
o XON/XOFF

& none

The following baud rates are available:

s 1200 e 9600
e 2400 - & 19200
9 4800
5-6 Precision Integrating Sound Le;arel Mater Type 2236 © Briel & Kiaér
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Setting up the Interface

30mEm.... 110

00:60:01
F SPL 58.6 4aa

1

()

INTERFACE —-—
~- 9500 Baud-
e XON/XOFF -
INTERFACE 18200 @
»— 9600 Baud . P
~ XON/XOFF 2400 :
oK
INTERFACE 1 XONXOFF
- 9600 Baud )
»— XOMN/XOFF _ i Hardwire [Param.
[N handshake @
T
© &
3104129 930513/39
T,
BBOaC7-13 Precision integrating Sound Leve} Meter Type 2236 5-7
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Setting up the Qutput Formats -

5.5 Setting up the Output Formats -

551 Introduction _

The cutput formats determine how the results are transferred —_—
to a printer or computer. Each type of resuli bas its own
independent output format.

Results
The following results are availablel with short headings:
@ Overall Results (see section 1.2.4) ‘ T
® Logged Results (see section 1.2.4)
e Level Distribution
e Cumulative Distribution

5-8 Precision integrating Sound Level Meter Type 2236 . Broel & Kjer
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Chapter 5—Storing and Transferring Results

Setting up the Output Formats

Bruel & Xiasr
SIM Type 2236

SETTINGS:
F 50-130 dB
RMS: Peak:_

OVERALL RESULTS:

The set-up of the sound level me-
ter in a short format together
with the date and time of the
start of the measurement (Over-
all Results or distributions), or of
the first logging (Logged Results).
See Fig. 5.1 for an example of the
Overall Results output format
with a short heading.

12 Apr 1993 08:35:50
Elapsed Time 00:15:00
Pauses 8
Overload 6.0 %
MaxP i05.9 dB
MaxL 95,2 dB
MinL : 52.9 dB
LAVS 84.4 4B
SEL 113.9 4B
LEPd (Te=3nh30} N.A.
L19o 54 .0 4B
150 76.3 dB
LSO 55.0 &8

5311632

Fig.5.1 Overall Resulis output

format with a short

heading
BB0S07-13 Precision Integrating Sound Leve! Meter Type 2236 5-90
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Setting up the Output Formats -

5.5.2 Output Formats -~

You can print your logged resuits in any of the three formats
described in this section. The format you choose will depend —
on the type of printer you are using.

Printer

For use with an IBM® Proprinter or compatible serial printer.
The format is shown in Figs5.2 and 5.3.

Bruel & Kjaer Bruel & Kjaer
SLM Type 2236 SLM Type 2236

S . SETTINGS: ‘ —
z D -
RMS: : F 50-130 4B
e A FeakiC | BMS: A Peak:C -

Apr 1993 15:11:19 T T m o -
12 Apr 1 12 Apr 1003 08:35:50

Lavs L10 190 -
hhimmiss {dB] (<B] {dB] = LAV

15:154:19 73.8 92.0 65,
15:11:20 78.% 99,1 &9.

-
D
15: 11124 76,1 95.B 66.5 78.5
15:11:25 78.4 92.3 70.6 76.1 P -
15:11:26 75,1 101.2 F3.7 P O 75.1
15:14:28 TR.1 Q3.5 73.%9 78.1
1501129 72.8 88,% 535.8 77.7
15:711:30 72.8 88.9 58,8 72.8
115142531 74.3 91.5 €1.6 . 74.3 PO
181431132 £3.7 79.9 48.8 63.7 -
153:25:33 &D.8 T7.7 4+, | 69.3
15:11:34 70.2 §B.,4 EB&.Z 50.6
+5:11:35 88.0 77.1 56.8 0.2 ' —
15:31:36 71.6 B9.7 B9.6
15:11:37 &8.0 87.L EBE.8
331170/2e §31178r18 —_

Fig.5.2 Printer ouiput formai Fig.5.3 Printer output format

with short heading (re- with short heading (re- )
sults logged every 1s) sulis logged every 0.1s) .
5-10 Precision Integrating Sound Leve{ Meter Type 2236 : Briel & Kjeer
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Setting up the Output Formats

“P” indicates that there has been a pause during that logging
interval (see section 5.8).

“0” indicates that there has been an overload (OVL) during
the logging interval.

Printer (24 character/line)

You must use this format when you use Graphics Printer
Type 28318. It uses a special character set (also for overall
results). Do not use this format with any other type of printer.

“P” indicates that there has been a pause during the logging
(see section 5.8).

«0y indicates that there has been an coverload (OVL) during
that logging interval.

“&” indicates that there has been both a pause and an over-
load (OvL) during the logging interval.

Printer (24 character/line) output format when results have
been logged every 0.ls is the same as the Printer output
format (see Fig.5.3). :

BB0O207-13

Precision Integrating Sound Level Meter Type 2236 5-11
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Chapter 5— Storing and Transferring Results
Setting up the Output Formats

Spreadsheet

A comma-delimited format (Le. all text is in inverted COMMAaS~w
(*) and data are separated by commas) for use with spread-
sheet programs (e.g- Excel).

"2236“
~12 Apr 19937

(14 1.'

.0?‘\

wRMSAY, "Peak: T’
“gO-130 48"

neige” " LAVEY, wLipT, T L20 T, “pause™, ovlT
"15:11:19",73.8,32.0,65.7
"15:11:20",78.6,39.1,69.0,“?”
e45:11i24",76.1, 56.5,66.5
"15:11:25"',78.-’4,-92. 3,70.6
“15:11:26“,75.1,91.2,73.7,"?“,“0"
“15:11:28",?8.1,93.5,73.9

L wery13130",72.8, 58.9,68.5
"15:11:31",72.8,38,9,68.8
"15:11:32",?4.3,91.5,71.6
"15:1i:33",63.7,79.9,58.8
wi5:11134",70.2, BB.4,68.2
wy5:11:35",60.6; 77.7,54.4
n15:11:36%,70.2,88.4, 68.2
"15:11:37",68.6,87_1,56.B'

egtgide

Fig.54 Spreadsheet output format with short heading (resulis logged
every 1s)

«p” indicates that there has been a pause during the logging
interval (see section 5.8).

«0” indicates that there has been an overload (OVL) during
the logging interval.

=12 Precision Integrating Sound Level Meter Type 2236 Brijel & Kjeer
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"2236"
"12 APr 1993, 15:11:19n

—_—— l DIO . l e
A
"50-13G &g

LAV "Pause", "ovin

73.8
78.6
66, 1, "pr
78.4
75-1' . non
'FE.1
72.8’ 1?P‘l’ nD.—r
74.2
- 63.7
80,5
70.2

— ' ) 33178071

Fig.5.5 Spreadsheet output format with short heading (results logged
every (.1s) ‘

— BB0907-13 Precision Integrating Sound Lavel Meter Type 2235 5-13
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Setting up the Output Formats

5.5.3 Level Distribution

Brusl & Ejger
SLM Type 2236
SETTIRGS
F 55-130 &8
RMS: A Peak:C
LEVEL DISTRIBUTION:
12 Apr 1993 083 35:50
Elapsed time 00:15:00
Pauses 0
overload 0.2 %
MaxgpP 105.9 dB
Leg g4.4.dB
cn- 94.9 4B 5.1 %
a5~ 89.9 dB 13.6 %
80~ 84.9 dB 18.7 %
75- 79.9 dB 17.7 %
70- 74.9 4B 20.2 %
65- 69.9 dB 12.6 %
. B0- 64.9 dB 8.1 %
55- 59.9 dB 3.0 %
50- 54.9 dB 0.5 %
45~ 49.9 4B 0.3 %
40~ 44.9 dB 0.2 %
931765/1d
Fig.5.6 Level Distribution output
format with a short
heading

Level distribution is available
with 1 or 5dB resolution. It con-
tains the following information:

® The number of pauses

@ The percentage of the meas-
srement time during which
the sound level meter was
overloaded (OVL)

Max?P
L AV para.meter

The level distribution (i.e. the
percentage of the measure-
ment time during which the
SPL was within a certain dB
range)

e If there has been an under-
load, the percentage of the
measurement time during
which the sound level meter
was underioaded

All values are o one decimal
place.

Pracision Integrating Sound Level Meter Type 2236

Briei & Kjz=r
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Setting up the Output Formats

5.5.4 Cumulative Distribution

SETTINGS:
F 30~13Q 48
BMS: A Peak:C

ke st Y i

12 Apr 1983 Q81 35:50
Elapsed time £0:15:00
Pauses o
Overlcad 0.4 %
Mazx? 105.¢ dB
LAVS 84.4 4B
95 4B 5.1 %
Qo ds 8.7 %
85 4B 7.4 %
75 dB 85,1 %
70 dB 75.3 %
65 4B 87.9 %
60 dB 96.0 %
55 dB 99.0 %
S0 4B 99.5 3%
45 4gB 9.7 %
40 dB 92 8 %
iinderload 100.0 %

STIES

Fig.5.7 Cumulative Distribution
output formai with a
- short heading

Contains the following informa-
tion:

® 'The number of pauses

® The percentage of the meas-
urement time during which
the sound level meter was
overloaded {OVL)

MaxP
Ly parameter

The cumulative distribution
(i.e. the percentage of the
measurement fime during
which the SPL was over a cer-
tain dB level)

e If there has been an under-
load, the percentage of the
measurement time during
which the sound level meter
was underloaded

ATl values are to one decimal place.

Cumulative distribution is availa-
ble with 1 or 5dB resolution.

BB0SO7-13
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Setting up the Output Formats

5.5.5 Checking and Changing the Output Formats .

9310421 e

30 EmM ... 110

00:00:01
F SPL 58.6 dBA

12 x

QUTPUT FORMATS
Logged Results
-ghort heading
-printer

Y

OO

¥

OUTPUT FORMATS
rLogged Results

Overall Hes,;
Logged Res,

-ghort heading
-printer

Curmn. Distr,
Levei Distr.

ollC.

QUTPUT FQORMATS

Logged Results
»-short heading

-printer

Y

L ogged Results:

QUTPUT FORMATS
Logged Results
-ghozt heading

».printer —

printer 24chr '
|spreadshest

printer

L

P s ety

Distribution:
5dB resolut,

145 resoiut.

* anly available when Logged Resuits or
Curnulative or Lavel Distribution selected

P00

Precision integrating Sound Lavel Mater Type 2236
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Chapter 5-Storing and TransfeFring Results
‘ Printing

5.6

Printing

You can print results directly from the sound level meter by

using any of the following printers:

® Portable Printer Type 2822

e An IRM® Proprinter compatible serial printer
® Graphics Printer Type 2318,

The baud rates (see section 5.4) of the sound level meter and
the printer must be the same to enable them to communicate
without losing or corrupting data. '

Warning! When connecting the sound level meter tg a print-
er, ensure that both the printer and the sound level meter
are switched off. Otherwise the instruments could be dam-
aged. Note that this does not apply to Portable Printer Type:
2322, since it does not have a power switch. .

To print:

1. Connect the printer to the sound level meter via the
Serial Interface socket on the base of the sound level
meter. Use one of the following cables:

e For Portable Printer Type 2322, use Interface Cable
' AQ 0532 (supplied with printer).

® For serial printers with a 25-pole interface, use 9-

+ pole Cable with 25-pole Adaptor AQ 1386

© For serial printers with a 9-pole interface, use S-pole
Cable with 25-pole Adaptor AQ 1386, but remove the
adaptor.

e For IBM® Proprinter compatible parailel printers,
use Interface Module UL 0064.

e For Graphics Printer Type 23 18, use Interface Cable
AQO 0404, ‘

2. The communications settings (baud rate and handshake)
on the sound level meter must match those of the printer.

BBQ907-13 - Precision Integrating Sound Level Mater Type 2236 5-—-17
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Chapter 5—Storing and Transferring Results

Printing

If you are using Portable Printer Type 2322, then set the
2236 to 9600 baud and XON/XOFF handshake (see sec-
tion 5.4 for instructions). If you are using another printer,
please refer to your printer manual for settings.

Set up the Output Format of the resulis you want to
print (see section 5.5). If you are using Portable Printer
Type 2322 or an IBM® Proprinter compatible, select
“Printer”. For printing on & Graphics Printer Type 2318,
select “Printer (24 char/line)”.

Set the sound level meter in Pause mode and follow the
instructions given in the Sgure below.

The printer prints the selected results in the selected output
format (see section 5.5).

To stop printing:

Tc stop printing at any time, press (NO). This will stop
printing immediately and delete all unprinted data from the
printer’s buffer.

Precision Integrating Sound Leve! Mater Type 2236 ' Britel & Kjs=r
User Manual




Ry

Chapter 5—Storing and Transferring Results

Printing
30 BN . ... 110
PAUSE 00:28:00 [%
# SPL  58.6 d3A
(=
Y4
PRINT
Overall Results
=
Edit
. Al Records
hg':\r 11 R 1 d
erall Results ——Cum. Distrib.
| { Level Distrio.|” 22T
Logged Res. @
] Owarall Bes.
A
Level* -
Y %
PRINT XX @
Record . e
bno XK. s Param.
| @
* only avaliable when Racord selected
1 XX = last Record in memary
231043/ 18 230516/2¢
3
BBG907-13 Precision Integrating Sound Level Meter Type 2236 519
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Transferring Resulis to a Computer

Errors

5.7

If the printer does not print out, check:

@ The baud rates and handshake of the sound level meter
and printer. If they are not the same, switch the printer
off, correct the sound level meter’s baud rates and hand-
shake {see section 5.4) so that they are the same as the
printer’s and switch the printer on again (some printers
orly check the interface while switching on).

8@ The interface cable between the sound level meter and
the printer

If neither of these steps work, consult your local Briiel &Kjer
service representative.

Transferrmg Results to a
Computer

You can also control the sound level meter from a computer
(see section R.4).

Warning! When connecting the sound level meter to the
computer, ensure that both the computer and the sound level
meter are switched off. Otherwise the instruments could be
damaged.

To transfer:

1. Connect the computer to the sound level meter via the
Serial Interface socket on the base of the sound level
meter using 9-pole Cable with 25-pole Adaptor AOQ1386.
If the computer has a 9—p01e interface socket, remove the
adaptor. :

2. Start a communications program (e.g. BK-Link, Pro-
Comm, or Briiel & ¥jar Reporter or Briiel & Kjeer dB2X1))
on the computer. If you are using Reporter or dB2XL,
then please refer to your Reporter or dB2XL documenta-
tion for more information.

‘Precision Integrating Sound Level Meter Type 2236 Bilel & Kjear
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Transferring Results to a Computer

Configure the computer as follows:
5600 Baud
8 data bits

- 1 stop bit

Parity: none
Handshake: XON/XOFF

On the computer, enter the name of the file to which you
want the resulis to be transferred (see the imstruction
manual for the communications program).

Set the sound level meter’s ;oaud rate to 89600 and its
handshake to XON/XOFF (see section 5.4).

The baud rates and handshake of the sound level meter
and the computer must be the same to enable them to
communicate without losing or corrupting data.

Set up the Output Format of the results you want to
transfer (see section 5.5). If you are using Reporter or
dB2X1, or will be using the Logged Results in a spread-
sheet program, select the Spreadsheet format.

Set the sound level meter in Pause mode and follow the
instructions given in the figure below.

BB0907-13
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3opmmx.... 110

A

PAUSE 00:20:00
F SPL 58.6 dBA

989

Overall Results

Tt Tl Records
BRINT Record
»Overall Results ——eym. Distrib. Param

Lavel Distrib.

Logged Res. @

e 1 Lever

1 ‘ k}
PRINT . XX @
Record .

Y

| »ono. xx . Param.

et 2
1

o Q

* only avaltable when Record selected
T XX = last Record in memory

33104318 #30518/20
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Chapter 5 _Storing and Transferring Results
Interpreting the Log Times

The results are transferred to the computer under the name -
you have chosen from the computer program.

e If you have used a standard communications program to
save the data as a spreadsheet file, then you can import
the results into a spreadsheet program (e.g. Microsoft
Excel). :

e Ifyou are using Briiel & Kjer Reporter software, then the

" gata will be digplayed in Reporter.

® If you are using Briiel & Kjeer dB2XL, then the dala will
automatically be displayed in Microsoft Excel.

Errors

5.8

If the results are not transferred, check:

® The band rates and handshake of the sound level meter
and computer. If they are not the same for both, change
the configuration of the computer so that the settings
match those for the sound level meter.

® Which port is used on the computer

® The interface cable between the sound level meter and
the computer

If none of these steps work, consult your local Britel & Kjer
service representative.

Interpreting the Log Times

When logged data is displayed, each log is tagged with the
time the measurement was taken. Sometimes, you may pause
measurement while logging readings, which may cause some
confusion when interpreting your log. This section gives ex-
amples that show how to interpret your time readings.

Assume that the sound level meter is set to log at regular
intervals of 10 seconds. The times attached to the logged data
use the following rules:

o In the print-out, the times always refer to the start of a
measurement interval.

BB0SO7-13 Precision Integrating Sound Level Meter Type 2236 5-23
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When a pause is activated (for example, 3 seconds affer
a measurement interval has started) the measurement
will immediately stop. When pause is deactivated, the
measurement will continue and ends when a total of 10
seconds has expired (7 seconds later). This is independent
of the duration of the pause. The measurement interval
therefore has been broken into two parts with a pause
in between (see Fig.5.8).

Time periods in which a pause has occurred will be
marked with a P in the print-out. For example, the meas-
urement marked :22P in Fig. 5.8.

AT I T

N
o

Fig. 5.8 An example of logging times with pause intervals

Recording oen a DAT-recorder

Recording signals on a DAT-recorder via the sound level meter
is useful for getting a calibrated recording for full analysis
of impulsive noise or for examining the noise for pure tones.
Also, later on, you can listen to the signal in order to be able
to identify certain events such as a barking dog or slamming
door.

To record:

1.

Connect the DAT recorder to the sound level metei' via
the AC Qut socket on the base of the sound level meter
using LEMO to BNC Cable AQ0403.

An adaptor may be required for the input sockets cf

certain DAT-recorders.

Set the maximum input of the DAT-recorder to at least
500mV . ‘

Precision integrating Sound Leavel Meter Type 2236 Brilel & Kjear
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Recording on a DAT-recorder

Errors

.CJ'I

7.

8.

Set the sound level meter to a suitable range (one that

covers the sound levels but does not cause overload)

L LT e RIS LA kLS

It is important to do this to ensure that you know what
range the recorded signal represents.

Start recording.

Record the calibration signal from the calibrator.

This will allow you to accurately adjust the sensifivity of
the analysis equipment on playback.

Measure.
After measuring, record the calibration signal again.

Stop recording and switch the sound level meter off.

For more information on recording using a DAT-recorder, see
the recorder’s mannal.

If the DATrecorder does not record, check:

The cable between the sound level meter and the DAT
recorder

The DAT-recorder

If neither of these steps works, consult your local Briiel &Kjeer
-service representative.
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Specifications

6.1 Specifications

Standards:

Conforms with IEC 651 (1979) and IEC 804 (1985)
Type 1, and IEC 1672 (Draft, June 1996) Class
1. Conforms with ANSI 514 - 1983 and Draft
S$1.43, 6th September, 1992 Type 11. Conforms
with BS 5869 and BS 6608 Type 11.

11-octave filter set conforms with 1EC 1260—-1995,
Class 1; ANS! 51.11-86, order 3, Type 1-D; and
BS 2475 (1964). (Types 2236 C and 2236 D only)

Measuring Ranges:

Noise Floor: ~
Under reference conditions:
Frequency Weighting
A c Lin
Tyﬁml Noise Floor 17 18 23
Max. Neise Floor 20 20 26

{earty of <0.4¢dB

Level at which noise|{ 30 a0 | 2
fioor causes a non-lin-

Level at which noise| 26 26 3z
fioor causes a non-in-

earity of <1dB

Range @ Max. Lipper limit {RMS) for
(dB} Peak signais with crest
devel | faclor =10 (20dB)
10— 90 83 73
20t—100 | 103 83
30~ 110 113 83
40 - 320 123 108
50-130 183 | 13
60 — 140 143 123

* Only avaiiabie with Types 2236 C—007 and 2235 007
whan filter selected. :

1 For linearity range specifications, sse the teble given
ungér Noisa Flaor

At 40°C and 85% RH, add 2dB lo typical values
and 3dB o maximum values.

Includes preamplifier's stectrical noise and micro-
phone’s themmal noise.

Parameters:
Maxt., Minl, MaxP, Peak, SPL, Lgg, Lava. Lavs
Lim, SEL, IEL, Lepg, Ly (2 values with Lgg, Ls
and L.s as defaulf) and Overicad in % of meas-
uremant ime
Resolution:

Ly Values: 0.54B

Other Parameters: 0.1dB

5 10 20 50 100 200

1k 2k 5k 10k 20k 50k

Frequency (Hz) 3073410

Fig.6.1 Nominal frequency weighting characteristics
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Relativa response Haizs]
10 ’

oL LT T
T

Fig.6.2 /-octave fiter characteristics as a function of frequency, f, against centre fre-
quency, f,. IEC tolerances are shewn as dashed jines

Relative response (gi)
1

I O R N O |
4L / Af:'li‘"r“““'ﬁ L
‘ |
|
|

l \
!
- A | ‘\j\ |
) { S \‘ A
Y | AL
_ _5 ! 4 R —
0.5 0.8 07 0.8 09 4 1.5 2 {fm

‘ Fig.6.3 V-octave fiter characteristics as a function of frequency, f against centre fre-
—_— quency, I, (detail of Fig.6.2). IEC tolerances are shown as dashed lines
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Frequency Weighting:

Selacted independently for AMS and Peak
RMS:

A, C according to 1ECES1 Type 1

L: As shown in Fig.6.1 with Type 1 tolerances
Fliter :

Band-pass Fikers: Zight 11-pctave fitters at 1/1-
octave intervals {base 10)

Centre Frequencies: 31.5, 63, 125, 250, 500Hz,
1,2, 4, BkHz

Characteristics: AS shown In Figs.8.2 and 6.3
Feak:

C according to [ECE51 Type 1

L: As shown in Fig.6.1 with Type 1 tclerances

Detectiors:

Simuitaneous. AMS and Peak with independant
frequency weigntings

| Inearity Hange: godB

Pulge Range: 83dB

Non-linear Distortion: Too small to affect accu-

racy
Peak Detector Rise Time: <508

Time Weighting:

8, F, | according to \ECE51 Type 1 (typically better
than Type 0). Seé Fig-B.4

when Logging Every 0.1s: 12ms {indicated on
the display by @

Display:
4 line LGD showing:

9 Measuring range and quasi-analogue bar
showing input signal

= QOnly available with Typas 2236 C-007 and 2236 £—007
when fiter selected.

o Dattery jow, pause angd overload with heid in-
dicators

Time weighting and alapsed measurement lime
Frequency waighting {Peak or AMS) of fitter
centre frequency*, selocted parameter with lev-
et

Opfional back-light

The guasi-analogue bar is updated 10 ¥mes per
second

Displayed parameter level updated each second

Exchange Rate:
3, 4 or 5dB

Resetl:

Resets Buffer (including slapsed time) to zero
Waming prior o reset if elapsed tme > imin
Resat when changing Exchange Hate, frequency
or time waighting

Resets all results in Log, Memory and Bufter if
held down together with {Data}

Optional reset when ¢hanging jevel of measure-
ment range (Lys and dis ‘hutions not available if
range change is without reset)

Memory:

40 Records of Overail Results

Resuit Logging:

Logh ko and Leg .

L.ogged Every: 04", 1, 10s, 1, 10, 2omin and
1hour

T Only availabla with Types 22386 G~007 and 2236 D-007
when fitter selected.

% . Lava ©f Lavs dependan: on Exchange Rats

+ Only Log: Lavas OF Lavs logged

—— — — = nominai
e RiEESUFEA

4 kHz
—Ai—
=] t

s
P

100 Puise length {m's) t
g3

Fig.6.4 Responsé of the sound fevel meter to tone bursts of varying characigrisiics
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Logged To: log or interface

Memory Capacity: 128KBytes {Types 2235
A-007 and 2235 C-007). Equrralant o 29800
£sts of rasulis (for example, 6h of tg logging).
512KBytes (Typas 2238 B-007 and 2236 D-007).
Eguivalent to 86400 sets of results (for exampie,
241 of 1s jogging) .

Microphone; ‘ ‘
Type 4188 Prepolarized Free-fieid ¥2" Condenser
Microphone

Sensitivity: -30dB re 1V/Pa +2d8

Frequency Range: 8Hz 1o 12.5kHz +2dR
Capacitance: 12pF

Serial Interface:

Compatible with ElA-574

Compatible with EiA-232-E with 25-pole adaptor
Baud Rate; 1200 - 19200

Data Bits: g8

Stop Bit:- 1

Parity: None

Handshake: Hardwire, XON/XOFF, or None
Result Qutput Formats:

Overall and Logged Resuits, Level and Cumuia-
tive Distibution

Heading: Short

Qutput Format Types: Printer, Printer (24 char./
line) or Spreadsheat

Distribution Resolution: 1 of 5dB

DC Output:
Short-cirouit protected coaxial sccket {LEMO se-
fias 00)

Cutput: 50mv/ds eQuivalent to 0 — 4V

QOutput Resistance: 1000

Output: Sampled detestor output

Updated: 160 times per second

AL Cutput:

Shert-circult protected coaxial socket (LEMO se-
ries 0Q)

Dutput: 85V RMS comesponding to the top of
the selected measurement fange +2dB depending
on the microphone's sensitivity ‘
Output Resistance: 1000

Signal: Qutput signal from prearnpiifier (L frequen-
cy weighting)

Clock:

Adjustable real-time {calendar) and measurement
duration

Factory set o CET (GMT+1)

Warm-up Time:
<55

Effect of Magnetic Field
80A/m (1Qrsted) al 50Hz gives <3448 (L)

Vibration Sensitivity
<80dB with L-weighting at 1m/s—2 horizontaliy
<BSdB with L-weighting at 1m/s~2 vertically

Calibration Conditions:

Reference Frequency: 1000z

Reterance SPL; g4dB

Heference Temperature: 20°C {68°F)
Reference AH: 652 ‘
Reference Fange: 50— 13003 (set automatically

-during calibration sequence)

Reference Direction of Incidence: Frontat
Correction with Extension Cable: 0d8

Environmental Effects:

Storage Jemp.: —25 to +70°C {13 to +158°F)
Operating Temp.: 30 to +50 C {14 to 122°F)
Effect of Temperature: <0.548 {(-10 to +50°C) .
Effect of Humidity: <0.5d8 for 30%<RAH<90%
fat 40°C, 1kHz)

Batteries:

Faur 1.5V LR&/AA size aikaline celis

Lifetime (at room tsmperature); Typicafiy > 12h
for Types 2238 A~007 and 2236 B-007. Typically
>10h for Types 2236C-007 and 2236 D007
Internal back-up battery:

Charging time: —10hours (1st tims)

Keeps clock and memorias operating for at least
Bmonths (typically) if fully charged

Exiernal Power Suppiy:

Must fulfit the following specifications
Voltage: regulated or smoathed 7-15V DC
Voltage Rippie: <100my peak o peak
Maximum Current: 400maA

Average Current: ~100mA at 7v

Socket:

Pin: Positive

Casing: Signal Ground
Pin Diameter: 2.0mm
External Diamater- 3.5mm

Physical Characteristics:
Size: 257x97x41mm
Weight: 4607 (incl. battaries) -

BB0807-13

Precision Integrating Sound Levei Meter Type 2236 6-5

User Manual

HOOg
L




Chapter 6 Specifications
Specifications

C€

CE-mark indicates compliance with EMC Directive

Satety

EN 61010—1 (1993) and IEC 1010-1 (1990): Safety requirements for electrical
equipment for measurement, control and iaboratory use

EMC Emission

EN 500811 (1992} Generic emission standard. Part 1: Residental,
commercial and light industry

| EN 50081-2 (1993): Generic emission standard. Part 2: Industrial environment
| cispR 22 (1993): Radic dsturbance characteristics of information technology
| equipment. Class B Limils

| FCC Rules, Part 15: Complies with the fimits for a Class B digital device

EN sonAz-1 (1992 Generc immunity standard. Part 1: ‘Residantial,
commercial and fight industry ‘

| AF immunity implies that sound level indications of 45¢B or greater will be

affecied by no more than £0.5d3
EN 50082~2 {1985): Generic immurity standard. Part 2: industrial environment
RF immunity implies that sound level indications of 60d8 (see noie, below) or

{ greater will be affected by no more than +0.5d8

Note:

F immunity is 14dB better than the requirements given in IEC 1672 {Draft, June 1298) Class i.

Precision integrating Sound Level Meter Type 2236
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Specifications
o Frequency Response
Refative response {dB)
L R
2
LI s ' R B Gy SIRTI TIRTRF R S P08 S A SRS SUOVS U NSNS SUOC SN 0 SORNE A
0
-1 .
.2 . e araegescdecdec s adirratan e de demmmnaayan .. vt
onse satisfies IEC 651 Type 1 | \
-3 i e S N I S -
10 20 50 100 200 500 1k 2K 5k 10k 20k
Frequency (Hz)
831262/ 1e
Fig.6.5 Typical free-field response of Micraphdne Type 4138 for 0° incidence without
random inciderice corrector
—- Relative response (dB)
3
2
1 ............
0
-1
.2 [ETTEPPE-PRPI PR S [ TR R AP Y :
i | Frequency response satisfles ANS) § 1.4-1984 Typet1:
) e e L e
10 20 &0 10C Zog 500 Tk 2k Sk 10k 20k
‘ Frequency (HZ) PII2E 10 =
. Fig.6.6 Typical diffuse-field response of Microphone Type 4188 with random incidence
comrecitor ‘ ‘
R
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Directional Characteristics:

ge1238/10

Fig.6.7 Directional characteristics of the complete instrum

entat 1,2 4 8 12.5kHzZ
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Effect of Accessories
{a) 1
Relative i P
Response !
(dB)
J. \ h
o o il ; i h A AN Lin ﬂa!‘-_ﬂ
> A MLV RN
]
J
-1 : ‘ PE P P ;
100 200 500 1k 2k S5k 10k 20k
Frequency {Hz) sm1zsane
{b) 1
Relative i i
Respanse !
(e8) NI I
4 .
o Foman. f\‘ .f "L i
VAR : YA A 1y
s VR
-1 ; L. i l
100 200 500 ik 2K 5k 10k 20k

Frequency {(Hz) ssrzasne

Fig.6.8 (a) Effect of the sound leve! meter's casing on its frequency response (for refer-
ence) compared to (b) the effect of Tripod UADBOT on the sound level meter's
frequency response

1
Relative
Responsa
@) ] ‘ A
s \'\ N\
. A AR v
i
i
100 200 500 ik 2K 5K 10k 20k

Frequency (H2] gsrzsere

Fig.6.9 Effect of Protective Cover UA1236 on the sound level meter's frequency re-
sponse
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6.1 Ordering Information

Type 2236A
Type 2236E

Type 2236C

Type 2286D

Precision integrating Sound
Level Meter
Precision Integrating Sound

Level Meter (extended memory)
Precision Integrating Sound
Leval Meter with 141 -cctave filter
set

Precision Integrating Sound
Level Meter witt 11 -octave filter
set {extended memary)

includes the following accessories:

Type 4188:
KEQ323.
LJA1236:
4xQB0C13

Prepolarized Condenser Micro-
phone Cartridge

Shoulder Bag

Protective Cover

Four 1.5V LRE/AA size alkaline
celis

Optional Accessories:

Carrying Cases:
KEG325:

—

Canying Case with insert for
sound levet mater, Sound Level
Calibrator Type 4231 and Tripod
UA 1251

Briel&Kj=r reserves the tight to changé specifi-

cz%ons and zrcessodes without nolica,

Type 4231: Sound Level Calibrator

Type 4226: Mutifunction Acoustic Calibra-
tor

Type 7654 Reporter Software

Type 75692 dB2XL Communication Maero
for Microsoft Excel™

Type 2322 Portzble Printer (includes con-
nector cable AQ 0532)

UA1251: Tripod : :

UADB01: Tripod

UA1254; Microphone Hoider {for iripcd)

UA023T: Windscreen (& 90 mm)

UAD459: Windscreen (2 65mm)

ADD408: Microphone Extension Cable
{3m)

AO0D409: Microphone Extension Cable
{10m})

AD0403 LEMO to BNC Cable

AC1386 9-pole Cabie with 25-pole Adap-
tor (for computer and  serial
printer)

UL 0064 interface Moduie

ZG 0386 Power Supply for Europe

ZG 0387 Power Supply for UK

ZG 0388 Power Supply for USA

Upgrades:

ZT0326 Octave Filter Sat

610 Precision integrting Sound Level Meter Type 2236

User Manual

Brie! & Kjeer




