ENMET

PO Box 979
Ann Arbor, Ml 48106-0979
Wwww.enmet.com

PPM Formaldemeter™ /z//n

3 Parameter IAQ Monitor
with built-in Memory
Operation Manual

Manual Part Number
80012-020

MCN-15-003, 10/12/15



Table of Contents

1.0 INTRODUGCTION . ...ttt et e et e et e e e e et e ettt e e e aa s e s saeeae e se st e s s aasse b s esaasssaanssstnssananseens 1
I 1N =Y N 1
D2 O o NN I S 2
2. 1PPMFORMALDEMETER™ A714M ELEMENTS. ...t uiuniitetteitettieitesetse st s st ssbseae st e saa s st e sansean st sansetnssbnseansasnnns 2
2.2PPMFORMALDEMETER™ 774 DISPLAY KEY ...etuiiiiiiiitie et e et e e et e e e et e e e e e et s e s e e st e e san e senneeees 2...
BT O @ T =t =N I ] 3
B.1PRINCIPLE OFOPERATION. ...ttt eeettettaeeeta s eeeaee et ee st e e s aaesseta e easaeeeaa e s et e e aaeeeanesaaa e e sansesanneetneeesnsessneenrnss 3
G I LN = = T N S 3
3.3USING THEFORMALDEMETERT™ A7V ...ttt e e e e e e et e et e st s et e s e et e et e s s ebssaneetnsansas 4
e R =1 g To = B = 0o =PRSS 4
3.3.2 SENSOr RECOVENY PEITOM. ...ttt ettt s a e bt e s e e e et e seesbesbeeaeene e e enseseenseseesnea 4
4.0 CALIBRATION CHECK AND ADJUSTIMENT ...t ittt e e e e e e s e s st e e st s e aaa e e saaneeees 5
4 1 TEMPERATURES& HUMIDITY SENSOR....cccuuiiittniiitieeieteeetteeseteeseteeeaaases s eesaneeeanesaaseetaeeesnserssserenaeeesnnaees 5
4.2 THE PPMFORMALDEMETER™ #70/#f CALIBRATION STANDARD ...uuiituiitiiteiteitieitestisstesteesnersesetesieeaesreeans 5
4.2.1 Calibration ChECK PrOCEAUIE.......c.cceeie ettt e ettt e e s ettt e e et e e s s eae e e s s sab e e e s abeeessaseeassssbeesssnbenessasreeessnrens 6
4.2.2 Calibration AdjUStMENT PrOCEAUIE ..ottt s b e b e sa e s b et ene e e e eeseeseeenas 6
4 3 ADDITIONAL FEATURES. .. ctuiitttitiit ittt et et et e e ea s ea e et e s e s e e et b e eaa e et e e b s et e s b s eassbasesa s snssanesbnssansesnsssnnns 7
E R R DL 1= W R = (A=Y | TR 7
4.3.2 Clearing the NON FRAM MEITIONY ....ccciiiiiiiiieeieseeestestesessessesseesessessessessessessssssesssssesssssessessssssessessessessenses 7
5.0 USING THE FORMALDEMETER™ #7v:# AS A CONTINUOUS MONITOR......coviiiiiieeeeeeeeeeea, 8
5.1 SWITCHING THE FORMALDEMETER™ #77-# FROM AHANDHELD DEVICE TO ACONTINUOUSMONITOR................ 8
5.2 STARTING A SCHEDULE ...uuituiiitiiit ittt et e et e et e e e et e s s e eaa e st s s e s e s aa e e aa e e aa e s aa e e aa e e ba e san s e ba s e s s s a s et e saessnseeneasnsenss 8
5.3 ENDING A SCHEDULE ... ctuittiitteiit ettt et e et et e e s s s eaa s st s s a e e st eeaa e e aaeesa e s aaeesaeeaa e s s e sa e s b s sa s st s sassnsseneasnsennns 9
D.ASTOP ON FULL IMODE ... ittt ettt et e et e et et e e et e e b e et e et e e e b s ea e eb e sa e s b e e s e e b e s an s eansebneeaneebanans 9
LTS Y O = i 0.1
LRSI RS v a1c o (D1 FST S o 1o 11
LRSI\, [0 0 (IS < =" i o o T 11
LRSI T I 0 1S = = o1 o o 11
LRSI =T L IS = 1= o1 Lo | 11
5.6HOW TO USEDATA MODE WITH YOUR FORMALDEMETERAZVAM «...oveeeeeeiieeee et e et et e s e se st s s s e s aae e 12
6 TROUBLESHOOTING ...ttt ettt ettt e et e e e e e e et e e e e e e eaa e e e aa s e e st e e s aa e e st s esan e saansenbans 13
6.1 DIAGNOSING THE PROBLEM.....uuiitutiettntetttee et teeea e e et ee st seaas s et eeaseeean e saseeeaseesanesasseensnsessnnsestnseeennaens 13
B.2 CHECKING THE GAIN .uuiittiiiteeett e eea e e et e e et e e et e e e et e e e et e e e aa e s et e e et s e aa e s aaaeeean s s eaassesanseessnesannsesaneeennnenen 13
6.3PERFORMING A FULL RESET OF THE INSTRUMENT ... .cvttittttettteeeeteeeaaeeseteesanessaanesssasessnessnsestnaeessneersnaeeees 13
LN LA I AL AN 1L 14
7.1 CLEANING THE FORMALDEMETERT™ M7UM ...t e et e et e e e e et e st e st s et e e e s s ebeeeassaneas 14
A 0] 2V X 14
7.3INSTRUMENTBATTERY -LOW BATTERY INDICATOR .. cuuittiiiteitettiettetteeinesnesstsssssnnsssnesansstesansssesnerasereres 14
AT Y N = R =TI Y ! = ] =1 N 14
8.0 REPLACEMENT PART NUMBERS ... oottt et e e e e et e e e e e s e e et e e eanaeeaen 14
8.1 CALIBRATION STANDARD AND FILTER REPLACEMENTS. ... cituiittieitieeeeteeeete e s eteeseteeeesasesaansesanaesean e ssneeeannns 14
LS T O AT 2N A N N 1 20N 16

FIGURE 1: PPM FORMALDEMETER™ A7V FEATURES .. .cvuiiitiiiitieiiee et seetee et eeetesateeesaeeetesstseanessnessnsersneestnnns 2
TABLE 1: OF KNOWN & TESTED INTERFERENTS FOR THE FORMALDEMETER ™ ... ittt 15



1.0 Introduction

ThePPM Formaldemeter™ A¢lfm is a precise 3 parameter indoor air quality marstotable for monitoring low level

concentrations of hazardous formaldehyde vaporsruextremes of temperature and humidity, in pagtsnpillion (ppm) and
mg/m3. Fast and easy to use, pressing a singlerbgives an immediate indication of concentraterels.

The#tl/-» has a built in non-volatile memory and real tinheck. It can be used as a manual hand held deviaecontinuous
data logger capable of over 7 days (optional) coatiis monitoring and thus has the option of beiagnmor battery powered.
A PC can automate the sampling and logging of daspecific times by a direct USB/RS232 interfaceia a wireless
connection. The SPC-2 program can be used to mdhi&danstrument continuously using the USB/RS28&rface on the
Formaldemeter™ 4¢//-n.

Please read these instructions carefully and faridg yourself with the instrument before use. ®perating manual will
provide you with all the necessary information thee correct use of yolrormaldemeter™ 4z{/x.

Please note that PPM Technology Limited shall molidble for errors that may appear herein orriordental or consequential

damages in connection with or arising from the afsthis material.
NoTe:  All specifications stated in this manual may change without notice.

1.1 Unpack
Your PPMFormaldemeter™ #z// kit has been packaged carefully and includesalicbmponents necessary for full

operation. Immediately upon receipt, please exarttig kit contents carefully to ensure that youehaceived the following
items in good condition.

Kit Contents:
e Formaldemeter™ #zl/n instrument with stand
e Formaldemeter Calibration Standard
e CD Formaldemeter™ #¢l//-n» Downloader Software
USB Cable
AC/DC Adapter with Universal Input Plugs
Vial of phenol filters (10)
Certificate of Calibration
Quick sett-up Guide, and Full Operation Manual

Regarding Damaged Shipments

NOTE: It is your responsibility to follow these instrucions. If they are not followed, the carrier will ot honor any claims for
damage.
O This shipment was carefully inspected, verified praperly packaged at our company and deliver@baaarrier in
good condition.
Q When it was picked up by the carrieEMET, it legally became your company’s property.
o If your shipment arrives damaged:
o Keep the items, packing material, and carton “As Within 5 days of receipt, notify the carrieftscal office and
request immediate inspection of the carton anatiments.
e After the inspection and after you have receiveittenw acknowledgment of the damage from the carci@ntact
ENMET Customer Service for return authorization anderrinstructions. Have your Purchase Order anesSal
Order numbers available.
O ENMET either repairs or replaces damaged equipmentravaicies the carrier to the extent of the liabitityverage,
usually $100.00. Repair or replacement chargeseatitat value are your company’s responsibility.
O The shipping company may offer optional insurammeecage ENMET only insures shipments with the shipping
company when asked to do so in writing by our austio If you need your shipments insured, pleassda a written
request taENMET Customer Service.

Regarding Shortages
If there are any shortages or questions regartisgshipment, please notisNMET Customer Service within 5 days of
receipt at the following address:
ENMET
680 Fairfield Court
Ann Arbor, M| 48108
734-761-1270 734-761-3220 Fax
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2.0 Features

2.1 PPM Formaldemeter™ A¢l/-m elements
See Figure 1 for location of features:

Feature

Description

Display

The liquid crystal display (LCD) shows the formaigide concentration of the sample in 0.01ppm
increments. The display also shows messages dceitgin operations.

Sampling Port

The brass sampling port is the inlet through whighsample is drawn into the sensor.

Power Port The DC Power Port gives the option of the instruntere AC powered.

USB/RS232 Port The USB/RS232 allows direct connection to PC tased with PPMontitoring software.

Battery Compartment The battery compartment is located beneath a aiwbe bottom rear of the instrument. To gain
access to the battery, simply remove the covemisgnewing the two screws. A low battery is
indicated by the display flashingft

Keypad Four buttons operate the instrument; some of whale multiple functions.

The button switches are located beneath the memlanagh are operated by pressing firmly where
indicated.

| Sampling Port

Serial Number

Display
Serial Port

T

Power

er htl/-M

00
Ocm, ° 2| Keypad )

USB/RS232

Battery 7~ =
Compartment W m

PPM S
technélogy

Formaldemef

Figure 1: PPM Formaldemeter™ #tl/-m Features

2.2 PPM Formaldemeter™ #¢//-« Display Key

Display Description
- - - - Sensor recovering
0.00 Sensor ready
run Sampling
CAL Taking calibration sample
Set Set calibration level
bAk Replace battery
Set CAL Instrument not calibrated
FULL Memory full
Schd Schedule
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3.0 Operation
Unlike other formaldehyde monitoring devices susttalor stain tubes and badges, Floemaldemeter™ £2//- is capable of

measuring many samples consecutively without tieel fi@r inconvenient ancillary equipment. Beingailtompact and battery
operated, the instrument is truly field portabtecdn also be mains powered suitable for continumoaisitoring. It can be
connected directly to a manager PC for automatiarthe USB/RS232 interface.

3.1 Principle of Operation
Electrochemical Formaldehyde Sensor
TheFormaldemeter™ #¢/-» uses proven electrochemical sensing technologgiétgrmining the concentration of

formaldehyde in air samples. The instrument costaimelectrochemical formaldehyde sensor comprisigioble metal
electrodes and a suitable electrolyte.

When air is drawn into the sensor by means ofritermal sampling system, a small voltage is geadratich is directly
proportional in magnitude to the concentrationasfrialdehyde in the sample.

This voltage is produced as a result of the elegxidation of formaldehyde at one of the catalyiticactive electrodes.

The signal is fed to a precision electronic amgtifind output on the instrument’s display, wheibcated, as formaldehyde
concentration in ppm (parts-per-million by volume).

All the electronic systems are based on moderagiated circuitry employing the latest surface nideohnology to ensure

that theFormaldemeter™ 4¢//- is an exceptionally robust and reliable instrument

3.2 Interferents
Phenol and Resorcinol

The presence of phenol in the air can give a regpolimtheFormaldemeter™ 4¢//-«. When monitoring formaldehyde in

situations where phenolic resins are used. Theeatb the sampling port of the instrument. Tiiers will completely
remove phenol from the sample at concentratioexaess of 1000ppm without affecting the formaldehgdncentration.

Alcohols and Aldehydes

As is found with other portable detection equipmémt meter is not totally specific to formaldehydene, being susceptible
to a degree of interference from a small rangetliérochemicals. Other aldehydes and alcohols ssicheshanol and ethanol in
the atmosphere can cause cross-interference effects

Sensor Background Reading

Due to the high sensitivity of the sensor: a basckgd reading can often be produced even when sagniplian atmosphere
considered to be free of interference. Backgrantetference can be reduced using the new featuréseFormaldemeter™

#tl/-n, please contact PPM Technology Ltd for details.

Humidity Extremes
As the sensor is very sensitive, it is possiblé éxéremes of humidity (generally, anything outsie60% RH) may cause a

background reading drormaldemeter instruments. ThE€ormaldemeter™ 4¢(/ is specially designed to reduce the effect.
A list of common chemicals, which can cause interfiee, is available on request.
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3.3 Using the Formaldemeter™  4¢l/n
TheFormaldemeter™ #¢l/, is set to function as a handheld.

3.3.1 Taking a Sample

Power On

Press the POWER button once. The display will shew - -

Followed by: 0.00

This indicates that the instrument is ready to @kample.

Power Off

Switch the instrument off by pressing and holdilogvd the ON-OFF button for 3 seconds until displagves
OFF

Then release. A click is heard, your instrumemtas/ off.

Sampling

Turn instrument on; hold the instrument in the adpiere to be sampled. Press and release the SAKdRIdh.

The display will show run

The internal pump should be heard running for atgbriod as it samples the air.
The display will next flash between the followinga screens for 10 seconds

-. - - andG.00
The display will then show-. - - flashing, as the sample is analyzed. After 6@sds, the display will show a non-flashing
value, which is held until the instrument is swidroff. This indicates the formaldehyde conceiureain parts per million
(ppm).
By holding down theA button the instrument will show the reading in mgalternating with the following screen:
Ait=

By holding down thé¥ button, the display will show the time taken tagale the displayed concentration in seconds. In the
event that high levels of an interferent is prestm instrument will give a reading in around #8ands, to avoid the sample
being affected by the interference.

Alternative Settings
The two durations listed above (10 and 60 secomasy, vary depending on the specifications of thgpser or customer.
These values are the default set by the instrunmeatsifacturer. For further details please contaat yocal distributor.

3.3.2 Sensor Recovery Period
Between samples, the instrument should be lefcbei off for a few minutes to allow the sensorleacof any residual
formaldehyde. As a general rule, the higher thdirgpobtained, the longer it takes for the sensalaar.
If the instrument is switched on before the seihsar cleared, the pump will not operate and thdadjspill flash:

The cell is clear only when the following displayshown for three seconds without interruption3.08

The instrument is now ready to take the next sample

If the instrument does not clear after approximefeiinutes, then refer to troubleshooting sectibthe manual.

3.3.3 Memory Full

Since thef¢l/-« has a built in memory system, every sample takéeremanually or continuously will be recordedertually
after many samples (minimum 2000) have been tdkemiemory will become full and the display will sho uLL
This means further samples cannot be taken sikcenéimory is full. The display will continue to shdwisLL, until the
memory is downloaded and cleared or the over wpté®n is selected.

The memory is cleared using the download softwackidled in youkzln kit.

Option — Alternatively it is possible to set to over wrthe oldest sample in the memory with the la{&ste section 5.4 Stop
on Full Mode or use the download software to chahgesettings).
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4.0 Calibration check and Adjustment

Please read this section thoroughly before attemgpti check or adjust calibration. Users are styoadvised to familiarize
themselves with the instrument before attemptingdjoist the calibration and should follow the instions carefully.

General Information

Sensor sensitivity can change very gradually wittef so periodic recalibration may be requireds kdvisable to check
calibration regularly to ensure that the instrumieritinctioning correctly.

A quick calibration check can be carried out bywdrey a formaldehyde vapor sample of known concéintméanto the
instrument’s sensor and noting whether the displagading agrees with the expected concentratiareva

ThePPM Formaldemeter™ ##//-« -m is supplied complete with a formaldehyde calitan standard and has a built in
thermometer essential for calibrating the instrumen
It is recommended that calibration check or adjastintbe carried out at the approximate operati@raperature.

4.1 Temperature & Humidity Sensor

177 I8je\ g pioulioS

m | |20

.
-

— ® 0

.

Formaldehyde Calibration Standard

[This End|

1. Hold down the SAMPLE button and press the ON-OBftdm once. Release the SAMPLE button.

2. The Instrument will briefly display: HEAt

3. The instrument will then show the temperature iregath oC, followed by: oC

4. The instrument will then display the humidity @i RH), followed by: %rH

5.The instrument will cycle through these four sceeantil it is either switched off manually, or iillswitch itself off after
30 seconds.

The Sensor used for the temperature and humidiijimgs is accurate to within £3.0 %Rh for humidapd +0.4 oC for
temperature, within the operational limits for thetrument. To ensure the accuracy of the instrartentemperature &
humidity sensor is replaced with the instrumentsuahservice.

4.2 The PPM Formaldemeter™ #¢//-w Calibration Standard

The PPM Formaldehyde Calibration Standard coneisisrmaldehyde absorbed on a substrate in a glb&sfrom which a
headspace vapor sample can be drawn. Each stasdzae:fully manufactured to a high tolerance.

Effect of Temperature
The concentration of formaldehyde vapor generatete calibration standard varies with tempera&une for this reason, the
instrument has a built in thermometer and a tentperd concentration table is supplied.

Due to the effect of body temperature, handle #iation standard only by the yellow end capsnsure temperature
equilibrium.

Temperature Equilibrium
The calibration standard should always be allowestabilize within the recommended temperature eafd.5-29°C for at
least 1 hour before use.

Calibration Standard Expiration
Each calibration standard may be used for a maximumonths (as indicated by the given expiry Jaiea maximum of
100 samples. New calibration standards can be edldeomENMET. See Section 8.4or reorder part numbers.




Formaldemeter #¢l/n ENMET

4.2.1 Calibration Check Procedure
Place the instrument and calibration standard kegen a place where the temperature is stablatfl@ast one hour before
commencing the calibration check to allow therntplibration.

Before carrying out a calibration check, the semsost be clear of formaldehyde vapor from any presisamples. The
Temperature sensor must be read (as describedrarid a note taken as this is vital for the catibn procedure.

Procedure

1.Place the calibration standard and the instrumer work surface. Handle the calibration standarlittée as possible
to avoid heating the tube, holding it by the yelloaps. Remove both end plugs.

2.Switch the instrument on by pressing N-OFF button once. Wait for the display to shawB0

3.Insert the nozzle into the sampling end of the tlyesure a good seal around the instrument nozzteibhing the
calibration standard tube firmly against the instemt when taking a sample.

4.Press th6 AMPLE button and wait until the internal sampling puntgps before removing the standard from the
instrument. Replace the end plugs in the calibnasiandard securely.

5.The display will flash between the following twarsens for 10 seconds: -. - - and 8.00

6. The display will then show a flashing,- - as the sample is analyzed. After 60 seconds,igipdag will show a non-
flashing value, which is held until the instruménswitched off. This indicates the formaldehydeeentration in ppm.

7.Refer to the Temperature/Concentration look-upetainl the standard tube. If the reading is withindd%he value
shown in the table, then no re-calibration is rezpli

8.If re-calibration is required, follow the calibrati adjustment procedure that follows.

Leave the instrument switched off for approximatelyinutes to recover before commencing anothdboredion check,
adjustment or taking a sample.

4.2.2 Calibration Adjustment Procedure
Please read this section thoroughly before attergpti check or adjust calibration. Users are styoadvised to familiarize
themselves with the instrument before attemptinadjoist the calibration and should follow the instions carefully.

Under normal operating conditions, instrument calilon should require only minimal periodic adjustih To see whether a
full recalibration is required, perform a calibmaticheck first. Leave the instrument and calibratandard in a room where
the temperature is constant for at least one hefaré calibrating to allow thermal equilibration.

Procedure
Place the instrument and calibration standard wor& surface
Handle the calibration standard only by the yelkwvd caps.
Press th®©N-OFF button to switch the instrument on.
Wait for the display to shov.00
Remove the yellow plugs from both ends of the catibn standard.
Insert the instrument nozzle into the sampling efithe calibration standard. To maintain airtigbhtact between the
nozzle and the standard, push the standard firgdynat the instrument.
Simultaneously depress and release both&Cahd ¥ buttons.
The pump will be heard drawing a vapor sample aedstreen will briefly showZRL
When the pump stops, remove the calibration tulderaplace both yellow end plugs.
. The display will show an increasing, flashing valoe60 seconds, followed bysEt 1.750
. Read the temperature noted down recently and digtertime required concentration reading from thdlgotable on
the calibration standard, for example:
Temperature: 21°C
Reading: 2.13 ppm
12. Now use theCal A andCal V¥ [Ibuttons to adjust the display reading to the rexligdoncentration.
13. Press th&6& AMPLE button to store this calibration value.
The display will show: CAL
Followed by: End

The Formaldemeter™ 4z//-n will then switch off automatically. The instruntdras now been recalibrated.

oOuswNE

= © o~
RBE©e®:
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4.3 Additional Features

4.3.1 Data Retrieval
This function enables the user to view the lastmBhual samples. Use the download software teketrall data required.

Accessing the Data
1.Hold down theSAMPLE button and press t@N-OFF button once. Release tBAMPLE button.

2.The Instrument will briefly display4ERt
The instrument will then flash between displayihg following two screens: Temperature reading ahd °

3.0nce the instrument is in this mode pressG@hé A andCal ¥ buttons at the same time and release. The disylbriefly
show:dREAR

4.The display will then flash between the followingptscreens (as an exampleund and3.08

The first screen indicates which previous sampleeiag displayed, the most recent first,
from run8 (most recent), tounS (the oldest).

Use the Cah and ¥ buttons to move to the desired sample reading.

By pressing th6 AMPLE button when viewing a reading,
the instrument will display the reading in mg/ras shown below:

Lt0 and0.56
Press th©N-OFF button when done to turn the instrument off.

4.3.2 Clearing the NonFRAM Memory
As with the older#{/ model, the¢//-« has sufficient memory capacity
to log the last 10 samples as well askRRAM memory.

While viewing the data, hold down both tGal (A and ¥) buttons at the same time,
until the display has run through all the followiscreens:

CLr3 CLlre Clrt Cur0 [ ]

The nonFRAM memory will now be clear.
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5.0 Using the Formaldemeter™ //~» as a Continuous Monitor

The built in memory and real time clock enablesitistrument to log all 3 parameters at correspantines, allowing
improved monitoring and analysis opportunities.chedule must be set up using the download softeracsed in order for
continuous monitoring.

Real Time Clock
The Real Time clock is an internal clock, which centy be set up and viewed via a USB/RS232 link asidg the download

software program. The clock cannot be displayethefformaldemeter™ 4¢//-« screen. It is used internally.

Schedule Mode
In order for continuous monitoring to take placBcdhedule must be set up. A schedule allows thetasmntrol every aspect
of the monitoring e.g. set start time, how oftemn yeant to sample, for how long and on which days.

A schedule can only be set up via a PC using thentbad program software and USB/RS232 port to fearthe information
to theFormaldemeter™. However, once a schedule has been programmethiatinstrument, it can be started at any time
without a PC being present.

5.1 Switching the Formaldemeter™ #tl/-w from a Handheld Device to a Continuous Monitor.

PresPOWER, SAMPLE andCAL A at the same time, the screen will display:

ConfF briefly, followed by Schn which means Schedul¢O

Press the arrow ke§AL A to change to

Schy which means SchedukeS

PressSAMPLE to select.

If a schedule has been set in the memory usinddiwload software program, the schedule has now aetvated.

5.2 Starting a Schedule

Switching thefz//-« on again, after activating a schedule (as doneejbthis will start the schedule. The screen didplay:

0.00  until the set schedule begins as previously set BEZ.
Then run will be displayed when the schedule is set to takample.

Then Schd  flashes intermittently with . .

Until the instrument has finished analyzing the glemThe sample reading will then be displayed!tiné next scheduled
sample. During continuous sampling the display shilbwSchd flashing intermittently with the previous storeghding.

The schedule has now been set up and is running.
Once a schedule is running, all buttons onRtbemaldemeter™ 4¢//-» are disabled apart from tROWER button.

If no schedule has been set up on a PC, usingptwadist software, the Default Schedule will rurhe Default Schedule is set
to sample continuously for as long as the instrureeturned on, at intervals of every 2 minutes.

The instrument can be scheduled to sample as ateaquired: as soon as the instrument has cleftexdaking the previous
sample; once a minute; once an hour and / or amyihi between.
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5.3 Ending a Schedule

If a schedule is running the instrument must beedroff first, then turned on again by pressing:
POWER, SAMPLE andCAL A at the same time, the screen will display:
ConF  briefly, followed by
Schy  which means Schedu¥¢ES
Press arrows to select Schn  which means SchedulO
Press th&&AMPLE button to select then hold down tROWER button.

Schedule Mode is now off.

5.4 Stop On Full Mode
If Stop On Full Mode is on, and the inter®®AM 4z« memory is full, the#Z//~» will not sample until memory is cleared.

If Stop On Full Mode is off, and the interrlRAM 4¢//-« memory is full, the oldest readings will be oveitten by the newest
readings.
Either mode may be selected by pressing:

POWER, SAMPLE andCAL A at the same time, screen will display:
ConF  briefly, followed by:

Sch Y or Sch n
Select the required setting by press8BAMPLE to confirm choice. The display will now show:
SoF Y Stop On Full Yes or SofF n Stop On Full No

Use arrow keys to navigate between the two setfingssingSAMPLE to select the required option.

When the FRAM memory is full the messdgd L is shown when the instrument is turned on andsdmple is taken. If Stop
On Full Yes is set, then sampling is prohibited wheemory is full.

Various Instrument Modes, Limits and the Option&rs may also be set up in a similar way see léetéiow chart that
follows.
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5.5 Flow Chart
PPM Formaldemeter 4ts-n
PresPOWER, SAMPLE & CAL A at the same to enter the menu.
PressSAMPLE to confirm your selection and to continue on te tiext step.CAL A & V¥ allow you to navigate and adjust
the settings.

Once option has been selected and you do not waiange any ore settings you may hold dowrPh8VER button to
switch off. Your settings will have been saved.

Default Settings are Underlined.

Enter Configuration menu Schy  Schn
ConF > Schedule enable
v
ALrS > 0.8 - SofFy  Sofn
Alarm duration in seconds g Stop on Full memory
v v
ALrd > _I0 SbSy  SbSn
Alarm Duration in seconds Short between Samples
v Yy
ALrL ALrs Alry  ABlrn
Alarm module enable

Alarm if ‘Lower than’ or Alarm if ‘Greater

than’ the setting

v

-~ S=t S=pP S=R

g Instrument Mode (Time, Peak or Area)
v

Lt= | Lt-@ LE=3 Lt=M

Clearing Limits
v
PGtn
Do not change this setting.

v

L _i0.0 Area Integration (low)

H 60.0 Area Integration (high)

v
in=Y in=n
Inverted integration enable
v

GtnY > GENE 3.5 > GtnP

Do not change these settings.
v

Act=Y RAct=n

‘T Greater than A’ Gate enable

v
Bre=Y Art=n

‘Rising in Area’ Gate enable
v
(]

End of Configuration menu.

v
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5.5.1 Schedule Selection
« Schedule Yes — The user wishes to start a schedule (for uSargnaldemeter™ 4¢/-» as a continuous monitor).

« Schedule No — The user does not wish to start a scheduleugiimg theFormaldemeter™ 42/« as a handheld device)

Stop On Full Selection
See earlier section 5.4 for more detailed infororati
5.5.2 Mode Selection
» Time Mode — The sample value is given at the calibratiorettmpeak. For further details conte®MET.
» Peak Mode — The sample value is given at the highest semsiput.
For further details contact PPM Technology.
» Area Mode - This is the Default Setting. The sample valueegiis at the higher area-time limit.
5.5.3 Limit Selection
This mode governs how quickly the instrument takedear before another sample can be taken. Tlaeiliéimit for the
Formaldemeter #¢/n isLt =1, which means that the fuel cell must be verylstabfore the instrument allows the user to
take another sample.

To change Limit, thé#/“» must first be RE-SET (see section 6.3), beforefdhg the Flow Chart instructions on previous
page.
«Limit 1 (Lt=1!) The normaFormaldemeter 4¢//-~n mode.

«Limit 2 (Lt=2) The normal Glutaraldemeter mode (do not usér).

« Limit 3 (Lt=3) The medium concentratidformaldemeter™ 4/« mode. If theFormaldemeter™ 4¢/~m is used regularly

in atmospheres where the concentration of formaidelis often well over 2ppm, it is advised to chaftige limit to 3. This

will allow the user to sample at more regular mids. Please note that when using limit 3, theliregs at very low
concentration are less accurate, due to the fatstime residual formaldehyde from the previouspdamay still be present in
the sensor.

«Limit 4 (Lt=Y4) The high ppnFormaldemeter 4//-» mode.

Please contact the manufacturers regarding thisdisnchanging the limit to 4 require additionahnbges to settings.
5.5.4 Alarm Selection

» Alarm Yes — The user wishes to set alarms.

» Alarm No — The user does not want to set alarms.

» Alarm Greater Than — The alarm will sound if the reading is higheantihe set threshold.

» Alarm Less Than — The alarm will sound if reading is lower thae et threshold.
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5.6 How to use Data Mode with your Formaldemeter hel-n

Note Read and understand this section if you damend to use the PPM download software that waglged with your kit.
If you intend using the PPM download software péeiggiore this section and read the help file/masupplied with the CD.

You will need a PC with a USB/RS232 port; ydd¥-» and the USB or RS232 cable.

1.Connect thé?//» instrument to the PC port using the cable — yduneied to know the port number you have connedted,

if you only have one then this is probably call€DM 1" — using the Device Manager tool will held.in doubt then seek
the advice of your computer administrator.

2.0nce the instrument has been connected enter temfm Settings menu by holding down all thregdng at the same
time as turning the instrument on — release albiltéons and then use the sample button to sénaugh the entries until
you get to 232 options which you must set to re22lY2 Press sample again to save your choice andekt item should be
dREt..... this needs to be setdBtY in order to enable the Data Mode.

3.Pressing sample will save you choice and turnibument off as this is the last item.

Hyper Terminal

In order to receive the downloaded data you wilcha piece of software known as a Terminal Emulat@erial Capture —
there are many available applications such as RmogdVinComm & Minicom. However, most Windows irkiions come
with a Terminal Emulator preinstalled called Hyperhinal. It can be found on the Start menu und=reAsories >
Communications > HyperTerminal..

Creating a new connection

Start the application and you will be prompteditee a description for a new connection. Erdeuseful name for the
new connection we're about to create — sammptlike 'htvMData' — and the click on OKY.ou will now be prompted
to select the connection type — from the dropdastrsklect the COM port connected to the instrunb@iaind press OK.

You'll then be prompted for the connection progsrfor the connection — select a baud rate of 98@@ata bits; one stop bit
and no parity or flow control:

Click on OK to open the connection. You may optibnalter some of the more advanced settings ferciinnection. Use the
button at the top of the screen to disconnect leefpening the Properties box and selecting the AS€lp button. Adjust the
settings so that there is a tick in each of theslkox

Close all the property boxes and save the conmefdiouse later on. In future you will find a neubsnenu in the Start menu
which contains all the previously saved connectioiscessories > Communication > HyperTerminal >.

Connecting to the A¢l/-m

If you have previously created a connection for4tén and saved it then you may click either seleawitrf the Start menu or

open HyperTerminal; cancelling the initial dialogared then using the File menu to open your conmectif HyperTerminal
does not open the connection for you (check famartin the status bar) then you can click on th# Qutton at the top of the
screen to connect to your instrument.

Typing a single X into the screen will start themwgy download — soon you will see the screen filwith data. Type any
character into the screen to stop the transfer.

Saving Data to a File

HyperTerminal has the facility to save the downkdata directly into a file — to use this makeeghiat any transfer has been
stopped and select Transfer > Capture Text... fremmenu. This will bring up a dialogue where yoaymanter a file name to
save the data to — edit the path and file nameitg/sur system but ensure that you use a CSV sidaras this will allow the
data file to be opened directly by applicationd thgpport the CSV data format. Click on Start temghe file and to return to
the main screen. Once there type in an X to #tartransfer — which will be placed into the fi@nce the transfer is over click
through to Transfer > Capture Text > Stop menudeecthe file and save your data. You may now dherfile you specified

in, for example, a spreadsheet package such a$ &x@penOfficeCalc.
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6 Troubleshooting

6.1 Diagnosing the problem
' -- - -- -~ "flashes on display and thetinment will not sample.

The three main reasons for this problem are:
1.The instrument has been accidentally calibratechwitecalibration standard was present.
2.The calibration standard used for calibration hqsred.
3.The instrument has been damaged and will need tegzered.
To determine which of the reasons applies to yasedollow the procedures shown below
(Note - quoted values are for tests performed aC25
1.Make sure that the instrument has been turnedofitiout 5-minutes.
2.Hold down the Left-hand calibration button whilstring the#z//n on.
3.tESt will appear on the display. Release all the bgton
4. A four-digit value will appear ( #.### ). Give th&//n a few seconds to stabilize.
5.Note the initial value and an approximate raterafnge over a minute. If the initial value or thgerof change is over 0.300
then it is likely that your sensor has been damageshtacENMET for further details.
If the readings look OK then continue with ##~~ still in thetESt mode:

1. With the sample nozzle inserted into a valid calilom standard take a sample.
2.The display should be set@300 as the pump starts to run and then rise up toxdanman as the sample is drawn in.
3.Press and hold the Left-hand calibration buttdre-display will show a time valué @#.#). Make a note of this.
4.Press and hold the Right-hand calibration buttthe -display will show the peak value. Make a ndtthis too.
5.Turn the instrument off. Leave the instrument off 5-minutes before repeating the tests.
If the peak value is less than 5.000 or has a tiahee less than 5 seconds then there may be probignthe sampling system
or your sensor. ContaENMET for further details.

6.2 Checking the Gain

1.Make sure that the instrument is turned off.

2.Hold down the Right-hand calibration button whtlstning the instrument on.

3.GA In will appear on the display. Release all the bigton

4. A four-digit value will alternate with a two-digixponent on the screert£## > |E: #i#)

5.Note both numbers. The instrument will power dafter a few seconds.
If the Exponent value is betwedg: IS and IE: {3 then you may have used an expired standard - grmokstandard expiry
date and re-read Section 4.4 on how to calibraénstrument. When you are ready carry oREASET, as described below,
and recalibrate the instrument.

If the Exponent value is less thd@: 13 then you may have accidentally calibrated witheuaglibration standard being present.
Carry out aRE-SET as described below.

6.3 Performing a full re-set of the instrument

Make sure that you have a valid calibration stathdahand before performing this procedure as gourent calibration will
be deleted, and there is no way of 'undoingRBeSET procedure once it has been performed.

1.Make sure that the instrument is turned off.

2.Hold down both Cal & and V) buttons whilst turning the instrument on.

3.rSEt will appear on the display. Release all the bigton

4. -no- will appear on the display. Change th®- to aYES by pressing Cal. To complete the re-set press 88MPLE

button.
5.rSEt will appear on the display.
6.5€Et > CAL will now appear on the display followed by the mat 8.00 display. Switch the instrument off and then bk

calibrate.
If, after a re-set, you are still experiencing peshs then contadENMET to arrange a service.
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7. MAINTAINANCE

With the exception of the battery, yoePM Formaldemeter™/4z// -» has no user serviceable components. It is impbtitat

no attempt is made to open the instrument other tihaeplace the battery. Any evidence of tampewiith the instrument will
invalidate the warranty.

If you find that your instrument requires serviga@pair, please return it ®NMET. See Section 9.0 for warranty information
and return instructions.

7.1 Cleaning the Formaldemeter™  Afs-n
On no account should tf®rmaldemeter™ 4¢//-» be immersed in liquid. Any fluid entering thetimsnent will destroy the
sensor and the electronic circuitry.

If the instrument’s enclosure requires cleaninghibuld be wiped with a damp cloth. Never usesibesor solvent based
cleaning agents.

7.2 Storage
When not in use, youformaldemeter™ 4¢{/-« should be stored in the supplied carrying casedtean, dry environment and
away from extremes of temperature.

7.3 Instrument Battery -Low battery indicator
When the battery voltage becomes too low, and #iteety needs replacing the display will flabRE

7.4 Battery Replacement
The instrument requires a 9V PP3 type alkalinecyptt

To replace the battery, simply remove the battemmartment cover at the bottom rear of the instntrbg unscrewing the
two screws and place the battery in the compartment

8.0 Replacement Part Numbers

8.1 Calibration Standard and Filter Replacements
ENMET replacement part numbers

Calibration Standard, Formaldehyde 02700-001
Filter, phenol (pack/10) 02700-002
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ENMET

Table 1: of Known & Tested Interferents for the For maldemeter™

The Formaldemeter™ is known to experience somesesensitivity by other volatile Aldehydes and Alotsh
o Interference factors may differ between fuel celisor to fuel cell sensor.

e Never calibrate the Formaldemeter™ using interfezegases.

Gas Concentration required Response Removal of interfering gas
to give a 1 ppm reading using a phenol filter

Acetaldehyde 12 Linear 60%

Ethanol 24 Linear 45%

Formic Acid 26 Linear 100%

Formaldehyde Linear 15%

Glutaraldehyde Linear 70%

Methanol 60 Linear 30%

Phenol 7 Linear 100%

Resorcinol 250 Linear 100%

e Phenol filters are extremely efficient at removigenol along with other Alcohols and Aldehydes friwn air.

e Phenol Filters can be fitted over the sampling t@pfthe Formaldemeter™ prior to taking a sampieM Technology
recommends that phenol filters be changed arouad/edd samples since they can become saturatedh wiilicgive
high readings. Phenol filters can be ordered thnowaur distributor.

e Users should be aware that phenol filters redueetimcentration of Formaldehyde by around 10% ealdionly be

used in conditions where there are suspected énetes.

e Please be aware that Ozone causes Formaldehyéebtoken down into Carbon Dioxide, Water and Oxytpemefore

in Ozone-rich environments Formaldehyde levelstmneduced.

Research carried out under controlled conditioremimncubator set at 25°C.
A wide range of suspected interfering gases haee bested including (N1 CO, CQ, NO,, Acetone, Isobutylene) table

shows only those which caused interference belowIekels.
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9.0 WARRANTY

ENMET warrants new instruments to be free from defectgdrkmanship and material under normal use foeréod of one
year from date of shipment froBNMET. The warranty covers both parts and labor exoléistrument calibration and
expendable parts such as calibration gas, filbateries, etc... Equipment believed to be defecthould be returned to
ENMET within the warranty period (transportation prepdat inspection. If the evaluation IBNMET confirms that the
product is defective, it will be repaired or re@dat no charge, within the stated limitations, eetdrned prepaid to any
location in the United States by the most econoimiezans, e.g. Surface UPS/FedEx Ground. If andigpemeans of
transportation is requested during the warrantjogethe customer is responsible for the differelnesveen the most
economical means and the expedient m&NMET shall not be liable for any loss or damage calbsetthe improper use of
the product. The purchaser indemnifies and saaaslbss the company with respect to any loss oadasithat may arise
through the use by the purchaser or others oftiispment.

This warranty is expressly given in lieu of all ettwarranties, either expressed or implied, inelgdhat of merchantability,
and all other obligations or liabilities &NMET which may arise in connection with this equipmeBNMET neither assumes
nor authorizes any representative or other peis@sgume for it any obligation or liability othéan that which is set forth
herein.

NOTE: When returning an instrument to the factory fenvgce:

= Be sure to include paperwork.

A purchase order, return address and telephone enwibh assist in the expedient repair and returgaur unit.
Include any specific instructions.

For warranty service, include date of purchase

If you require an estimate, please confaldMET.

There are Return for Repair Instructions and Fonrthe last pages of this manual. This Form cacdpéed or used as needed.

Manual Part Number
80012-020

June 2010

MCN-463, 05/11/12
MCN-471, 01/14/13
MCN-15-003, 10/12/15

Notes:
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PO Box 979

Eh:E“ET 680 Fairfield Court
= Ann Arbor, Michigan 48106-0979

734.761.1270 Fax 734.761.3220

Returning an Instrument for Repair

ENMET instruments may be returned to the factory or any one of our Field Service Centers for regular repair
service or calibration. The ENMET Repair Department and Field Service Centers also perform warranty
service work.

When returning an instrument to the factory or service center for service, paperwork must be included which
contains the following information:
> A purchase order number or reference number.
> A contact name with return address, telephone and fax numbers
> Specific instructions regarding desired service or description
of the problems being encountered.
> Date of original purchase and copy of packing slip or invoice
for warranty consideration.
> If a price estimate is required, please note it accordingly and be
sure to include a fax number.

Providing the above information assists in the expedient repair and return of your unit.
Failure to provide this information can result in p rocessing delays.

ENMET charges a one hour minimum billing for all approved repairs with additional time billed to the closest
tenth of an hour. All instruments sent to ENMET are subject to a minimum evaluation fee, even if returned
unrepaired. Unclaimed instruments that ENMET has received without appropriate paperwork or attempts to
advise repair costs that have been unanswered, after a period of 60 days, may be disposed of or returned
unrepaired COD with the evaluation fee.

Service centers may have different rates or terms. Be sure to contact them for this information.

Repaired instruments are returned by UPS/FedEx Grou  nd and are not insured unless otherwise
specified. If expedited shipping methods or insura nce is required, it must be stated in your paperwor k.

Note: Warranty of customer installed components.
If a component is purchased and installed in the field, and fails within the warranty term, it can be
returned to ENMET and will be replaced, free of charge, per ENMET’s returned goods procedure.
If the entire instrument is returned to ENMET with the defective item installed, the item will be replaced
at no cost, but the instrument will be subject to labor charges at half of the standard rate.
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Repair Return Form

Mailing Addr ess:
ENMET
PO Box 979
Ann Arbor, Michigan 48106

Phone Number: 734.761.1270
FAX Number: 734.761.3220

Shipping Address:
ENMET

Attn: Repair Department

680 Fairfield Court

Ann Arbor, Michigan 48108

Your Mailing Address:

Your Shipping Address:

Contact Name: Your Phone:
Your PO/Reference Number: Your FAX:
Payment Terms: 1 COD
(Check one) Q1 VISA / MasterCard
Card number Expiration Card Code
U American Express
Card number Expiration Card Code

Name as it appears on the credit card

Return Shipping Method:

U UPS: QGround Q13 Day Select
U UPS Account number:

U Federal Express: U Ground U Express Saver

1 FedEx Account number:

Would you like ENMET to insure the return shipment?

U No O Yes

Insurance Amount: $

U Next Day Air O ND Air Saver 1 2-Day Air

Q P-1 QU Standard U 2-Day Air




