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System description

testo 340 is a light and compact instrument for flue gas
analysis. The instrument can be used for control measu-
rements or for the adjustment of burners.

The measuring system testo 340 consists of an instru-
ment and a flue gas probe.

The incorporated pump sucks the flue gas via the flue
gas probe. An independent condensate trap and two
particle filters have been placed between the tube lead.
The processed gas is led through the measuring cells
and leaves the instrument via the gas output. The in-
strument calculates the oxygen and carbon monoxide
content via electrochemical fuel cells. The CO cell,
which is integrated in the instrument, can be separated
completely from the gaspath by a bypass valve. This
protects the CO cell when measuring at high CO con-
centrations. The temperature is determined by thermo-
couples type K (NiCr-NiAl).

testo 340 calculates the flue gas loss, CO», CO in undi-
luted flue gas and excess air value from the measured
data.

The draught measurement is performed by means of an
electronic DMS sensor and a separate tube lead.
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System description

Gaspath

Flue gas probe 9520
Temperature probe 9713

Condensate trap with filter

Conversion

Gre®

chamber

Standard gaspath MK 0,/CO
Switching off MK / CO
Pre-combustion chamber
Measuring chamber
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Operation

Recharge the complete block of rechargzable
batteries before measurement. (See voltage of the
rechargeable batteries displayed during the
calibration phase).

Operation with mains unit
Use only the original mains unit when operating the
instrument.

Flue gas probes

Only the flue gas probe 0600.9520 can be connected di-
rectly to the testo 340. When a probe, without integrated
filter and condensate trap, is connected directly to the
instrument, an instrument failure will oceur.

Tightness

Before a measurement is started, the complete mea-
suring system (probe, condensate trap, tubes and
screwings) must be tested for tightness. If the

tube is not tight, measurement results may be incorrect.

Gas output

Please ensure during measurement that the gas output
of the analyzer is uncovered so that the gas can escape
unhindered. If this is not ensured, measurement results
may be incorrect.

Condensate trap

The condensate trap may only be emptied when the
pump is switched off (otherwise the measuring cells
may be damaged)!

Measuring cells

Small amounts of concentrated acids are contained in
the measuring cells (except for O,-sensor — lye) and
should be treated as special waste {like commaercial
batteries).

Important remarks
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Instrument description

testo 340

- Burner key
- On/Off key

Large
display

- Measuring

key

- Arrow key
- Enter key

Connections

GO measuring cell -

Rear view of the instrument
and measuring cell
block (unscrew the cover)

It 230

1
0, measuring cell

Flue gas probe

Temperature
probe

Mains
- unit

Gas Draught
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Operation

testo 340 can be powered by an interchangeable block
of rechargeable batteries or via a mains unit with 220 V.

Operation with rechargeable batteries

The compariment for the rechargeable batteries is loca-
ted under the cover at the top of the instrument. A4.8 V
block of rechargeable batteries (powerpack) is included
in the standard delivery and inserted in the instrument.
The block of rechargeable batteries is charged by the
maing unit (duration of recharging when the instrument
is switched off: 14 hours). Measurements are possible
whilst recharging (floating battery operation).

Max. period of recharging is 24 hours - longer
periods lead to an overcharge which
would damage the rechargeable battery!

Battery charge displayed during the calibration phase:
4 segments indicate that the rechargeable batteries are
charged, i. e. you may expect a battery life of approx.
35h.

Replacement:

Push the marked points together {see figure); the block
of rechargeable batteries slides out and can be repla-
ced. When inserting the block of rechargeable
batteries, a grating sound should be heard.

Mains operation:
Please observe the correct connection of the mains unit
at the bottom of the instrument.

It is normal for the mains unit to get warm. At
too high temperatures (e. g. if the instrument
is defective), the mains unit is protected
against overheating by a thermoprotective
switch.

R O T
English .«

Power supply
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Operation

Connection of probes

Connection of flue gas probe 0600.9520

Insert the 8 pin DIN plug of flue gas probe into the
appropriate socket (flue gas probe symbol).

When attaching the gas and draught tubes, pay atten-
tion to coloured markings.

Red: Gaspath (with condensate trap + filter)

Blue: Draught route

Incorrect gas attachments can cause a
complete instrument failure, which can
damage the measuring cells.

Connection of a separate room temperature
probe 0610.9713 (accessory)

When an air probe is connected (temperature probe
symbol) the ambient air temperature is continually
measured by this probe (and is recorded).

Please note the maximum operating
temperature is +100 °C (210 ° F).

10



Operation

Condensate trap

An independent condensate trap with 2 particle filters
is integrated in the connecting lead of the flue gas
probe 0600.9520.

Remove one of the end pieces to pour out the
condensate.

If the filter material is dirty {fleeze) it must be replaced.
Withdraw the filter tubes to replace the filter material.
Replacement material for the filter can be

ordered under part no. 0554.0084.

The construction of the condensate

trap requires a certain flow direction. It is
marked by arrows on the housing.

If the gas flows in the opposite direction
the function of the condensate separation
will not be correct; this may lead to
instrument failure.




Operation

Holding device for flue gas probes (accessory)

+ Attach the fixing device with direction-

finder and magnets at the extraction
point (feed the direction-finder into the
boring).

Secure the holding device for the flue
gas probe by means of the holding belt.

Withdraw the direction-finder and push

the flue gas probe in in such a way that the
protective frame at the tip of the flue gas
prabe is situated across the flow direction
of the gas. When the cocking lever is open,
the flue gas probe can be moved in the gas
pipe. If the flue gas probe is situated in the
core flow, it is fixed with the cocking

lever.

When fixing the flue gas probe make

sure that the tip of the probe is on the
same level with or a litfle higher than the
handle of the flue gas probe. Thus you
avoid condensed water getting on to the
thermocouple, which would lead to
measuring errors.

Holding fixture
(Holding belty -

4

Adhesive
fastner

Safety

harness

~~ Holding fixture
(Flue gas probe)

Direction--"
finder
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Operation

Cornplete separation of the CO cell from the
gaspath is possible by the gaspath switch.

The CO-cell is thus protected against too high
CO concentrations. Nevertheless, the remaining
flue gas data can be determined. This gaspath
switch is ideal in combination with the adjustable
turn-off of the pump at high gas concentrations
(see CO turn off, page 24).

When the knob is in a vertical position (O,
and CO can be read), it means:

CO and O, cell are exposed to the gas.

The gaspath switch must be in a
vettical position for the calibration
phase (CO and O, can be read).
Otherwise, the CO cell is not

rinsed with fresh air and the results
of the subsequent measurements
will be wrong.

When the knob is in a horizontal position, it
means:
The CO-cell is outside the gaspath.

Even when the CQ cell is outside
the gaspath, low CO values can
be indicated in the display, but
they have no significance.

Gaspath conversion switch




Command

Temperature, O,/CO, and CO measurement

e. g. for burner adjusment

You press:

T co
Oz A
CO: 1-M

14

Switch on the measuring
instrument.

Turn the gaspath switch
to the vertical position,
so that CO/Q,

can be read.

You confirm the
right position of the gaspath
switch.

By using the arrow key
and enter, the O, value

can be altered to 21.0%.

Press the measuring units
key in arder to jump to
the fuel selection chart.

Select the fuel by repeated-
ly pressing the key. The
specific fuel factors are
entered in the instrument and
can be selected by moving
the cursor.

The instrument answers:

{ Gaspath
switch

on CQ/02
Yes (E)

Calibrate
18. 8°C AT

o

The calibration

Accu: phase takes
Time =19 approx. 70 sec.
O2cel .

calibrate

adjust.

02= 21.0%

Fuel oil EL
Natur.gas

Liq Briquette
Lignite

Wo

Hartown gas
el oil h
Test gas




You press:
T co
02 M
COz 1-n

Command

The instrument answers:

Go now to the
measurement mend.

Fuel oil h
25. 0°C FT
21.0 % 02

Place the flue gas probe

into the flue gas tube

(the protective frame at the tip
of the flue gas probe is si-
tuated across the flow direction
of the gas).

Start the pump

and place the flue gas probe | 219- 6°C FT
in the coreflow (flue gas 6.9 % 02
temperature FT max. ) 36 p CO

You can call the individual

measured values in 10. 4° %CO2
sequence.

11 %effg

1. 50 A
If the measured values
do not change anymore 0. 00mbar
stop the pump. 54 pucCO

17.8°C AT

Place the flue gas probe
in fresh air.

Rinse the measuring cells with fresh air after
each measurement (pump start/stop).




Command

Draught measurement

You may choose when to measure the draught (before
or after gas analysis).

Draught measurement is only possible
with the pump switched off!

If draught measurement is performed after gas analysis,
there is dynamic pressure in the tube, which must be
degraded. However, this is done within approx. 15 se-
conds. Possible condensate residues in the flue gas
probe must be removed (shake out!)

— Start the draught measurement by 0. 00 hPa
\Qi\' setting the zero point outside
the flue gas tube. This is done by
pressing the mbar/hPa key. Do not
mbar change the position of the instru-
hPa ment after having set the zero

point. I®I
Nt

approx. 2-3 sec.

8L

drghtcal

0.00 hPa

drgh meas
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mbar
hPa

Command

Place the flue gas probe in
R the flue gas tube.

If the measured value has
stabilized, finish the draught
measurement.

0. 25 hPa

drgh meas

0. 25 hPa

finishd




Switch on phase / Menu "fuel " selection

Calibration phase

All measuring cells are rinsed with air for approx.

60 sec. The cells are then tested for 10 sec. (display
cell cal.).

If the analyzer unit has reached a tem-
perature below + 4 ° C, an error message
"IT" is indicated and the instrument enters
a new calibration phase (time = 60).

Because of the required stability of the CO cell,

it is possible, that the instrument repeats the calibration
phase several times even with usual temperatures

(e. g. if measurements have previcusly been perfor-
med at too high gas concentrations).

After the calibration phase the Oz value must be manu-
ally adjusted to 21.0%.

Submenu fuel selection
The most common fuels are stored with their
characteristic values.

Fuel Kaross | Knet K2 K3
Natural gas 0.35 0.39 11.9 | 9.83
Light oil 0.48 0.51 155 | 6.4
Heavy oil 0.51 0.54 158 |57
Coal 0.62 0.65 18.4 2.2
Anthracite 0.67 0.69 19.1 1.8
Coke 0.75 0.76 20.6 0.3
Propane 0.42 0.45 13.8 | 7.7
Butane 0.43 0.46 14.1 7.4
Natural gas 2 | 0.388 0.431 11.7 | 11.0

The last acknowledged fuel remains stored even after
switching off the instrument.

Calibration phase, fuel selection

Calibration phase

Temp. value of flue gas probe
State of rechargeable battery
Rernaining time in seconds

02 cel .
cali brate
a adjust

02:= 21.0%

light oil
heavy oil
tcoal

anthracite
coke
propane
butane

(natur.gas'} A
3 .

LI

1,

Stere the selected
fuel.
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Short Menu Guide

callbrate 02 cel.
24_.8"C AT call brate
accu;, ‘J ‘1‘ adjust
tl me=19 O= 20.3%

gaspath -

LA

te CQ /Qz2

yas < E =

02 cel .

calibrate
E adjust

02z 21.0%

-

OT; temperalure of the ]> 22. 4 t 13 mp. €
ingtrument 11. 8 Vv Vi gas ppm

UG: Voltage of the recharge- dealt BPa
able battery

+ instrument status, page 22 S . E . -

Possible to choose bel-
waen units of maasure-
ment:

"G F

ppm « « mg/rm’

mbar « » hPa

) v

D Temp. F
lap s ppm
draft hPa

Measuring utits.,
page 22

Enter actual value D_
according 10 test
certificate

¢ - Galibration ot
19 measuring cclls with
test gas, page 27

;1uel,...,. natur.gaa] nnlnracllc . natur. gas2
meagure. . Pllght oil | o COKE " A -
input. ... heavy oil { :' prapane G:‘ —
service. .. coal ‘ butane 1 50
e [ B R il . e o, i

V] )
fuel .. .. .. 219.6°C FT)fo 4 10. 4" %CO02 0 OOmbal 1 light ol
imeasure. .. 6.9 % p2|l2> ' 11 o118 0 dpeo|ls> ta) foo L
loput. .. .. E 36 p GO 1.50 A 17.8°C AT Tleeee----
sErvice, . .

V] ,

' 3
- - T - T (=] - - - coy 1-n
ftuel .. ... . carrecllon o s 10. 4" %G Q2
measure. . . ambl ent 11 ettt G
input. .. .. air temp. 1. 5
service. .. 17. 6 & AT

instr.slnl lnsll.slﬂl ingtr.stat i

measure. . . moeas. var, ﬁ m eas. var-_ﬁ meas.var.__ﬁ i - g
input. . colleoeft. cellcoett ‘ellcoall i
brvice. LCDh. ang!le LCD- angle LCD- angla 1

gas ad|ust |
enter [

¢
13
[
AR
H2 .1 0000
co. 2 1000
2
T o
[} i
.. ¥ _—
call brate input: Ente
Indicator calibra- gienl
oz: tlon tomp. ancl
26. 6 . C
- -— i
W
P
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Short Menu Guide

nstr.stat

bD-angI a

nglc

LCD angle,
page 23

the cell cocffi
aczarding to the
sed leallet

atibration of
casuring cells
ithout test gas,
age 29

- start/stop the pump

You_ w_ish__t__o_ _

- turh tﬁé inéframeht on.

- enter the fuel of the apparatus at which you wish to measure
in order to activate the specific fuel factors for the calculation
of the values not to be measured.

- jump from the fuel selectior-i'_chart“cli'l;é-tly to the "measurement”

menu.

- check the measured values displayed in 4 sections

- record the settings in the service menu

- adraught 'measuremenl, i.e. step by stepf' o
set at zero - start/stop the draught measurement - record the

____draught values

- return to the main menu

- select a menu/submenu by moving the cursor down

- adjust the numerical values

indic ord

n oeas.var, _ﬁ_‘ Q2 ref
all coef . Q2|

CO-turnotf

PR
1 vr
2, 02

3. Co

wdjustment of the 1 CD-

1. VT
2. 02
3. Co

10. VT
11. 02
12.C0Q

- recall selected menus/submenus

Indic ord
;Oh ref
02cel

CO-turnoff

]
U SN
1ight oil
02 ref.
= am

A
The O, reference
is fraely selectable
within the range of
0...21 % accerding
to fuel type

+ O, refergnee,
page 24

The order of indication
within a black of muasu-
red values is froely adju-
stable

+ order of indication,
page 23

Q2 refl
lozeel
CO-t urnotd

ﬁ»

a
N

Qzcell -
type = 0

Adjustment of O,
cell type
+ O, cell type,
page 24

indlc ord
-

| -

Indie ord
Q2 ret
Qzcel
lelo-turnots

}

CO-measgur,

turn off
at 4000

ppm

A

Adjustment of the max,
value of the automatic
turn off

+ CO turn off,
page 24

oo+
8%
“
El

“
B
El!
3

ETOP

Qo

Lk

fco-adjust W

£
|

co: |slooo

A

Enter CO actual value

» Calibration of a new CO
celi through recalibration,
page 28

[




s+ e e et <t e S e it e s S e S B e ot S5 e, S P S S5t O o S 0 O 0 s . S g

"Measurement" menu

Menu measurement
Menu correction of ambient air temperature

Menu measurement /21 9.6°C FT\
When the pump runs, the flue gas temperature (FT), 6.9 % 02
0, and CO content are measured during gas analysis;  ———— ' °
flue gass loss (effg/efin), CO, , COLymee CONteNts and o & 36 p CO
excess air value (A) are calculated in an instant. Co:  1-m
o r 10.4!-"%('_':02\<
All fiue gas components/data are held in display 110 G
after having switched off the pump. . % eff
. 1.50 &
The pump switches automatically off at high
CO concentrations {(— CO turn off, page 24). 0. 00mbar]
0 pucCoO
17.8°C TA
Fuel oil A
T <o
L+ 1 A
COr 1-m

L )

Menu correction of the

ambient air temperature
Use the flue gas probe for determination of the /c orrecti o 'ﬁ
ambient air temperature, switch off the pump.

Place the flue gas probe in the air intake channel ambi ent
of the burner. Let the flue gas probe caol down before air temp.
determining the temperature in the air intake channel. 22 6°C AT

T co /

i =] A
:L ee: sepgrate 19mperature probg 0610.9713 is used, G al10. 4° %C 02\
ambient air temperature AT is continuously mea-

sured by this temperature probe as soon as it is placed 12 % effyg
in the flue gas tube and the flue gas loss is continuously 1.50
determined. After withdrawal of the probe, the values
last displayed remain stored. k J

21
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"Service" menu

Submenu instrument status,
Submenu measuring units

Instrument status

In this submenu, data, which is necessary in arder to
ensure that the instrument functions perfecily, is dis-
played for control.

Please observe the permissible operating
temperature range of +4 to +40 ° C.

The instrument does not enter the calibration
phase at temperatures below + 4° C.

(An error message "IT?" is given.)

Measuring units
It is possible to choose from two measuring units of a
measured variable:

“C «r°F

ppm < mg/m?;

hPa <> mbar (The indication mg/m® refers
to dry gas in normal state
(0°C, 1013 hPa atmospheric
pressure).

The adjustments are stored by pressing the measured
variables key (and remain stored even after switching
off the measuring system).

Automatic return to the measurement menu.

22

V) J

22.4°C OT
11. 6 Vi

OT: Operating temperature ot
the instrument

Vi: Power supply of the
measuring instrument

/memp. C h
Gas ppm
draft hPa

Temp. C h

%as pPpm
dr af t

co | Adjustment and storage

of "measuring units",
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"Service" menu

Cell coefficients, LCD angle
Order of indication

Cell coefficients Gas adjus t\
The measuring cells can be calibrated with test gas or enter
via the cell coefficients. The cell coefficients are spe-
cific for each measuring cell. If they are calibrated with
test gas, the measuring instrument itself determines the
cell coefficient. For calibration without test gas, enclo- \. J
sed in the standard delivery of the CO cell you will find ™\
a leaflet on which the cell coefficients are indicated. Co. 1 0993
These must be entered into the instrument. B. 4+ H2. 1 0000

) CO.2 0993
The calibration procedure is described in detail in the F= + Hz 2 0000
maintenance chapter ( » see page 30). E= + )

C= +2.2097

LCD angle
The LCD angle can be adjusted to the light conditions or -
to the angle of view. A total of 8 different adjustments input
are possible, you should try all the possibilities. This al- LCD-angl e
ways guarantees that the display can be read well. 0
The adjustments are stored by pressing the measured !
variables key (and remain stored even after the measu- |1 e
ring instrument has been switched off). co 1eq
Automatic return to the measurement menu.
Order of indication
The order of indication within a block of measured va- /ﬁ‘ AT w
lues can be adjusted by the customer according to his =
needs. Each block of measured values contains the 2. 02
following variables/indications: Selected fuel - flue gas 3. CO
temperature FT - O, contents - flue gas loss effg/effn - a

D ™

CQ, contents - excess air value - draught - suction tem-
perature of the burner - CO contents - undiluted CO

contents. You can also produce empty lines (---------- ).
The adjustments are stored by pressing the measured
variables key (and remain stored even after having a /
switched off the measuring instrument). . o
Automatic return to the measurement menu. P
Co: 1-1 23

:



"Service” menu

Submenu O, reference/submenu O, cell type
Submenu CO turn off

O, reference

The O, reference value is required for the conversion of
the ppm values into mg/m® .This value can be selected
and stored individually for each fuel. With mg/m®
display, the O, reference value is indicated on the
display. It is freely adjustable in the range 0 to 21 %.

The adjustments are stored by pressing the measuring
units key (and remain stored even after the instrument
is switched off). Automatic return to the measurement

menu.

0, cell type

Two O,cells of the same quality are contained in the
delivery programme under the same part no. However,
their handling is different in the measuring instrument.
If the measuring cell is replaced you must see which
type is indicated on the measuring cell. Adjust the
switch at the fop of the instrument and check the eniry
in the O, cell type service menu.

The adjustments are stored by pressing the measuring
units key (and remain stored even after having
switched off the measuring instrument). Automatic re-
turn to the measurement menu.

CO turn off
For protection of the CO measuring cell, the pump au-

tomatically switches itself off at high CO concentrations.

The measuring instrument has been adjusted by the
manufacturer in such a way that the pump automatical-
ly stops when measurements in GO concentrations of
more than 4000 ppm are performed. The max. value is
freely selectable in the range 2000 to 7000 ppm.

24

L,

ght oil
2 ref.

=@%

CO-measur.
turn off

at

1

-7

pm

(9000
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"Service" menu

W

Even when this automnatic CO turn off is switched off
(when the max. value is adjusted to 0000 ppm), a
certain protective function is maintained.

The pump switches off at CO concentrations of

> 8100 ppm.

Attention!

If the pump has switched itself off (the display indicates
the error message "rinsing”), remove the flue gas pro-
be from the flue gas tube and rinse the measuring cells
with fresh air. Continue the measurement only if real-
ly necessary. Howevet, 8000 ppm CO may not be
exceeded during measurement. After each automatic
pump shut-down, we recommend rinsing the measuring
cell with fresh air until the measured value falls below
50 ppm CO. Or turn the gaspath switch to the O,
position. If a CO value is indicated, it corresponds to the
residual content in the measuring chamber.

The adjustments are stored by pressing the measuring
units key (and remain stored even after the instrument
has been switched off).

Automatic return to the measurement menu.

CO recalibration

You have a CO reference value due to the presence of
a test gas, a test stand or a reference instrument. This
value can be used for informing the instrument of a cor-
rection factor for the determination of CO. The instru-
ment then calculates the exact CO values via the mea-
sured values and this correction factor. Proceed as des-
cribed on page 28.

The adjustments are stored by pressing the measured
variables key {(and remain stored even after the instru-
ment has been switched off).

Automatic return to the measurement menu.

CO-measur.
turn off

at @ODD

Ppm

T co
Oz A
COz 1-1
co = [Jooo
T co
Q2 A
CO: 1-1

25
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Maintenance

Replacement of CO measuring cell

For replacement of a measuring cell, unscrew the screw
at the back of the instrument and remove the
cover,

Please observe the following:

- When the cell is built in, avoid putting any pressure
(e. g. by thumb) on the sensor (especially at the
bottorn).

- The opening of the gas input at the front of the
sensor should not be touched or pushed.

- The connecting clamps must not be turned or
moved, as this may interrupt the electrical
connections in the instrument or reduce tight-
ness.

- The sensor must be screwed on in such a way,
that maximum tightness is ensured. Therefore, the
tension of the screws should not be too high.

- The sensors should never be glued,
as dissolving glue vapours may cause
cracks in the plastic housing and destroy the
electrodes.

Please observe the following instructions for
replacement:

screw (3 x)
- Remove the connecting cable from the measuring l, - 0100.2012
cell (plugged connection). H ‘ H
- Loosen the screws of the measuring cell and take D__ .
out the measuring cell. Take out the O-ring T el C0gas

, <7 measuring cell
and remove the white PTFE membrane. | o

—
- Insert membrane supplied (with the metal grid facing ; Q-ring
) T—P—— 01352027
down) and disk. disk
- Ingert O-ring in the middle. “"”=;"=':_ T 0193.0046
- Insert measuring cell. —— PTFE membrane
_ Piug |n Connectlng Cable. ;nof;‘,:,?]’ gnd facing ‘ X 0193.0014
After having built in the measuring cell, cali-  "°3suring chamber

bration must be performed e. g. with cell coeffi-
cient enclosed with the cell (- calibration of CO
measuring celi without test gas, page 29).

26
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Maintenance

CO recalibration
- for test gases without an H, content -

Like the cell coefficients, the correction factor is
subject to programming protection. To change
these parameters the Write Protect switch at the top
of the instrument must be set to "I " during calibrati-
on.

Select the submenu gas calibration (service menu - »
CO recalibration).

Perform a measurement of the test gas {same proce-
dure as measurement, page 14). If the measured value
is beyond the tolerance, enter the corresponding re-
quired CO value in the submenu CO recalibration
(change the values via arrow key in increasing order, go
to the next digit with Enter). Store the value by pressing
the measuring units key, recalibration is performed.

Store the value by pressing the measuring units key, the
measuring unit calculates the correction factor.

Set the Write Protect on position "0".
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Maintenance

Calibration of CO measuring cell with test gas
- only possible if a known H,content exists in the test gas -

The calibration programmes are subject to program-
ming protection. To change these parameters, the (co. 100 0\

1
Write-Protect switch at the top of the instrument must
be set to "I" during calibration. H2 .1 0000
CO. 2 1000

If you do not have a test gas with an H,component, mbar \H 2.2 080 0/
you may only petform calibration via CO redraught hPa
( » CO recalibration, page 28). /,c alibrate
Select the submenu gas calibration (service indicator
menu -» cell coeff. > gas calibration). 02: 00527
1. Change the numerical values in lines 1 calibrate

and 2 according to the test certificate of test gas 1. indicator

2. dto.in the lines 3 and 4 for test gas 2.

3. By pressing the mbar/hPa key the co: 00527

calibration mode of the O, cell is entered. Press the H2: 00161
arrow Key to enter the CO/H, calibration mode. \.
4. Start the pump. ﬁ
5. Wait until the ADC values have stabilized and .
press the enter key to set the zero point
of the measuring cell. calibrate

6. Admit test gas 1 to the measuring cells.
Gas removal is done without pressure (max.
30 mbar) - takes approx. 3-4 minutes. €CO: 00029

7. if the ADC values have stabilized (after approx. H2: 00007
3-4 minutes) press the turnover key to set the
inclination for test gas 1.

8. Admit test gas 2 to the measuring cells.

Gas removal is done without pressure (max.
30 mbar) - takes approx. 3-4 minutes.
9. If the ADC values have stabilized (after approx.

indicator

3-4 minutes) press the burner key to define the T co
inclination for test gas 2. 0: A
CO: 1-1

10.The measuring instrument performs the cell cali-
bration through measuring units key, stores the
values and goes automatically into the calibration
phase (place flue gas probe in fresh air - Write-Protect
switch must be set to "O").
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Maintenance

The calibration programmes are subject to pro-
gramming protection. To change these parameters,
the Write-Protect switch at the top of the instrument
must be set to "I" during calibration.

Select the submenu gas calibration (service menu —
cell coeff. » enter)

After having calibrated the cell in our company with fest
gas, the replacement measuring cell receives 4 cell
coefficients. You will be informed about these cell coeffi-
cients by an enclosed leaflet. Enter these coefficients
by means of the enter and the arrow key.

As soon as you have entered all cell coefficients,

keep the cursor on a humerical value and

press the measuring units key in order to store the cell
coefficients.

The basic calibration temperature is called. It is also
indicated in the leaflet enclosed with the measuring cell.
After the entry , press the measuring units key. The
measuring instrument enters the calibration phase.

Return Write-Protect switch to position "O".

Calibration of CO measuring cell without test gas

B= +0. 6751
= +1.3670
= +0.4284

C= +2.2097

Ve

input:
cali bra-
tion temp.
26.6

T co
Q2 A
CO2 1-7
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Maintenance

Replacement of O, measuring cell

For replacement of the measuring cell, unscrew the
screw at the back of the instrument and remove cover.

- Withdraw textile band.

- Remove connecting cable from the measuring cell
(plugged connection).

- Connect the cable of the new cell as described on
the sheet.

- Insert the measuring cell and see that the gas
input is on the top.

- Place cable into the corresponding guide.

Please check whether type 0 or type | is entered
in the service menu (- O, cell type, page 24).
Compare the entry with the type name on the
measuring cell. If necessary, correct the entry
in the instrument ( > Q, cell type, page 24).

After replacing the measuring cell, calibration
must be performed (page 31).




Maintenance

Calibration of a new O, measuring cell

The calibration programmes are subject to pro-

gramming protection. To change these parameters, co.1 0993
the Write-Protect switch at the top of the instrument H2.1 0000
must be set to "I"” during calibration. co. 2 0993

. , H2. 2 0000
Select the submenu gas calibration (service menu » @
cell coeff. » gas calibration)

calibrate

The input field for the CO-H, values is not relevant for indicator
this application. Press the mbar/hPa key to go into the 02: 00527

calibration mode for the O, cell.

The flue gas probe is in fresh air. Start the pump. B4
Press the turn-over key after approx. 15 minutes (or as

soon as the ADC value has stabilized). o =
SO 1-m

Store the adjustments by pressing the measuring units

key (the values are maintained even when the instru- m

ment is switched off). The instrument switches itself off
for a few moments and immediately enters the calibrati-
on phase.

Return the Write-Protect switch to position "Q".
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f Error messages

light oil

217.8°C FT
cali brate
24 .8 °C AT

accu:
ti me:34Vi?

natur. gas1
217.8°C FT
cali brate
24. 8 °CAT

accu/
ti me=19CO!

(natur. gasi

il i

ti mez19Tc ?

O2cel ;! 2!
217.8°C FT
43 puco
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Low voltage supply of the battery
(working voltage < 4.6V,
automatically "off" at 4.4 V)

CO is in the instrument.

This means that the calibration period of this mea-
suring cell becomes considerably longer if measu-
rements are performed at this high concentration
for a long period of time.

This does not affect the function of the measu-
ring cell.

Temperature probe is defective.

O,-cell is used up.



Error messages

(set )
m emoty
switch
Lon |

_J/
/set h
m emotry
switch
Lon 0

_/
/I?uel oil )
217.8°C FT

calibrate

6.8°c ATPPT?

Ac cu:@@ﬁﬂ

ti me=580T?

2

You did not turn the Write-Protect switch to
position "I" for the calibration.

The Write-Protect switch has not been returned
to "Q" after calibration,

Temperature of the instrument below 4 °C.
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Calculation Information

Information on the calculation of the CO, value,
flue gas loss and excess air value

The following equations are used for calculation of the listed

values:

CO,value:

Gross/net
efficiency :

34

Co, =

Cj()lm:l\:

effG=

FT:
AT:
Korose +
K3

FT:
AT:

net:

COpue X (21-0,)

21

specific fuel max .
CO,-value

0, contents of the air
measured O, value

Kgrmx (FIW'AT) .
100 - - - K3 - 0001 x K3 x (FT-AT)
CO,

Flue gas temperature
Ambient air temperature
specific fuel factors

(see table "fuel" - selection)

Knul (FT“AT)
CO,

100 -

Flue gas temperature
Ambient air temperature
specific fuel factors

(see table "fuel" - selection)
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Calculation Information

CO undlluted: cO undiluted = CO x A

CO: measured CO value
A Excess air value

Calculation of ppm in mg/m’ referred to O, reference
(freely selectable depending on the fuel)

) 21 -0z,
CO (mg/m®): Co = - - =% x CO(ppm) x 1,25
21-0,)

21: 0O, contents of the air

0, measured O, value

0y, Ojreference
for liquid and gaseous fuels: 3
for solid fuels: 7

(%)
L]
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Technical data

Temperature measurement
Measuring range:
Max. tolerance:

Resolution:

Sensor:

Draught
Measuring range:
Resolution:

O, measurement:
Measuring range:

Max. tolerance:
Resolution:
Meagurement procedure:
Response time t,,:

CO measurement

(with H, compensation)
Measuring range:
Precision:

Response time 1,,:

CO, calculation:
indication range:
Max. tolerance:
Resolution:
Determination:
Response time t,,:
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-40 to +1200 °C 4010 +2192° F

+0.5°C (0to +100 °C} 1°F (+3210200°F)

0.5 %otm.v. (>+100°C) £0.5%of m.v.(>+100°C)
0.1°

above +1000°C/°F: 1°

Thermocouple type K (NiCr-NiAl)

according to DIN IEC 584, part 2, class 1

+ 50 mbar
0.01 mbar

0to 21 vol%

0.2 vol% of m. v.

0.1 vol%

Electrochem, measuring cell
Approx. 40 seconds

0 to 4000 ppm

+ 20 ppm (up to 400 ppm)

+5% of m. v. (up to 2000 ppm)
+ 10 % of m. v. (up to 4000 ppm)
Approx. 60 seconds

0 to CO,max

+ 0.2 vol%

0.1 vol%

Digital calculation from O,
Approx. 40 sec.
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testo Technical data/warranty

term

General data:

Instrument

Dimensions: 210 x 95 x 60 mm (8.3 x3.7x2.4")
Weight: 0.6 kg (21 oz)

Display: 5 x 7 dot matrix

4 lines, each with 10 symbols
alphanumeric representation

Perm. operating temperature: +410+40°C (3210 105 ° F)

Perm. storage and

transport temperature: 20t0+50°C (0to 120°F)

Power supply: Via mains unit or
interchangeable block of rech. batteries

Accessory flue gas probe 0600.9520

Tmax.: +500 °C (+930 ° F)

Immersion depth: 335 mm (13")

Gas outputs: 2

Tube length: 1.5 m with integrated independent
condensate trap

Weight: 0.75 kg (26 oz)

Watrranty:

Instrument

(except for measuring cells): 12 months

0, measuring cell: 18 months

Flue gas probe: 6 months

Mechanical damage and/or destruction by improper handling excluded.

In reference to the gas admission times (measurement period), please observe the

following:

a. At CO congentrations of 0 to 4,000 ppm, measurements of 30 mins can be performed without
intermediate calibration.

b. At CO concentrations of 4,000 to 8,000 ppm, rinse with fresh air for about 10 minutes after
the measurement (period approx. 5 minutes). Rinsing with fresh air as described under b
and ¢ is necessary for observing the above-mentioned tolerances. If the tinsing period is
not observed, no statement can be made on the tolerances.
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Ordering data/spare parts

Description

Combustion efficiency analyzer testo 340

with 2 temperature inputs, O,, CO,, CO (H,-compensated)
CO,sitea - €XCESS air value A, flue gas loss and draught

incl. mains unit and block of rechargeable batteries (power pack)

Flue gas probe

Tmax, = +500 °C (930 ° F), immersion depth 335 mm (13 7),
1.5 m (5 ft) connecting lead with integrated filter unit and
site-independent condensate trap

Temperature air probe for separate measurement
of the ambient air temperature, Tp,,, = +100 °C (210 °F),
NTC sensor, L = 300 mm (11.8 ") with cone

Holding device for flue gas probe

Carrying case for flue gas analyzer testo 340
with magnetic plate and carrying strap

Service case for flue gas analyzer testo 340,
flue gas probe 0600.9520 and accessories

Block of rechargeable batteries

Replacement filter material for flue gas probe filter unit
Replacement measuring cell O,

Replacement measuring cell CO (H,-compensated)

Replacement filter material for flue gas probe 0600.9520
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Part no.

0363.3401

0600.9520
0610.9713
0554.0094
0516.0014

0516.0134
0554.1014

0390.0035
0390.0015
0600.9520





