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1.0 Introduction

TheMEDAIR 2200 is a compressed air monitoring instrument that mmessand detects certain hazards in medical aplgup
systems. The instrument is available with up totdrnal sensors. Available sensors include, baihat, limited to carbon
monoxide (CO), carbon dioxide (GQHydrocarbons (HC) for variations in the oxygé&s)(content and for dew point. The
sensors can be used alone or up to four sensotsecased together. In the instrument, a sampileeo€ompressed air is
passed over each sensor and the resulting elédtituts are used to evaluate the air for thectaggses.
Some features of the instruments are as follows:

= continuous monitoring of the sample air

= continuoud CD display of gas and vapor concentrations

= menu driven operational and maintenance controls

= menu driven calibration procedure

= audio and visual alarms indicate unsafe conditions

= alarm relay contacts available on terminals

= a fault relay and visual fault alarm

= low air flow fault indication and display

= alarm acknowledgement capability including auditede

= mA outputs for each target gas
Hydrocarbons (HC) are limited to gases with anzation potential of 10.6 eV or less. See Appemifor a list of gases and
IPs.

NoOTE: All specifications stated in this manual may changid&out notice.

1.1 Unpack

Unpack thaMIEDAIR 2200 and examine it for shipping damage. If such danmgbserved, notify botENMET customer service
personnel and the commercial carrier involved imiatedy.

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.
This shipment was carefully inspected, verified praperly packaged at our company and deliverédeaarrier in good condition.
When it was picked up by the carrieEMET, it legally became your company’s property.
If your shipment arrives damaged:
o Keep the items, packing material, and carton “A% Within 5 days of receipt, notify the carriettscal office and request
immediate inspection of the carton and the contents
o After the inspection and after you have receiveittewr acknowledgment of the damage from the carcentactENMET Customer
Service for return authorization and further instiens. Have your Purchase Order and Sales Otdebers available.
Q ENMET either repairs or replaces damaged equipmentrasoices the carrier to the extent of the liabitigverage, usually $100.00.
Repair or replacement charges above that valugoairecompany’s responsibility.
Q The shipping company may offer optional insurammeecage ENMET only insures shipments with the shipping compahgmv
asked to do so in writing by our customer. If yaed your shipments insured, plefsewvard a written request ®NMET
Customer Service.

OoDOoo

Regarding Shortages

If there are any shortages or questions regardisghipment, please notiBNMET Customer Service within 5 days of receipt at the
following address:

ENMET Corporation
680 Fairfield Court
Ann Arbor, MI 48108
734-761-1270 734-761-3220 Fax
1.2 Check Order
Check, the contents of the shipment against thehase order. Verify that tRdEDAIR 2200 is received as ordered. If there are

accessories on the order, ascertain that theyrasemt. Check the contents of calibration kitatifd ENMET customer service personnel of
any discrepancy immediately.

1.3 Serial Numbers
EachMEDAIR 2200 is serialized. These numbers are on tags onghigment and are on record in BNMET database.
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2.0 Instrument Features

2.1 Exterior Features
The exterior of the instrument is showrFigure 1. The exterior features are as follows:

Feature Description

Enclosure An engineered thermoplastic box, approximately ¥@x8vith a clear hinged front cover.

Input Port The entrance for the air sample and calibration §d® quick release fitting mates with
one on the calibration adapter.

Front Cover Latch A quick-release latch that holds the clear frontezdn place, and is capable of being
padlocked if desired.

Audio Alarm A loud horn activated by certain alarm conditions.

Mounting Flanges Flanges with holes for mounting the enclosure tergical surface.

Sample Air Hose A five foot long hose to conduct a sample of thefraim the source to the instrument.

The hose has a Female quick release fitting an@ MaINPT fitting. Sed-igure 1A.
NOTE: When connecting to a standard®8USA Medical air system, Regulator is Not required.

2.2 Display Panel Features

The display panel, shown kigure 1, is viewed through the clear front cover of thelesure, and is accessed by opening the
cover. Features are as follows:

Feature Description
Display A 2 line, 16 character per line, LCD with backlight
The numerical values of gas concentrations, anerdtifiormation are displayed.
Visual On either sides of the display:
Alarms & Indicators A red alarm LED for each sensor installed in thatrutment, Low level alarm.

The top center of the panel:

A red alarm LED for all sensors installed in thetmmment, High level alarm.
Near the center of the panel:

A green power indicator LED

A red fault alarm indicator LED

Pushbutton Switches There are three of these, located near the cehtke panel; they are yellow
rectangular membrane switches. They are:
eOPTION Switch The top left switch. l
oSELECT Switch Directly to the right of the@PTION switch. ﬂ

eAudio Defeat / Alarm Directly below theoPTION switch.
Acknowledge M
Switch
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(@ @W Display, see *note below

Dew Point reading !
1

\ *Visual Alarm 02
® o

/_(If Oxygen option is installed)

Visual Alarm 2

ALARM 2 yd See *note below
i 50| PR
_Channel# | Channel# + % | Male Quick Release Fitting
Channel # E Channel # O Input Port

*Visual Alarm CO —
(See *note below)

Sample/Calibration
See note belc
SELECT

*Visual Alarm —

/ Switch
Dew Point

. . Power LED
(If Dew Point option Pl e
is installed)
See *note below AUDIO [
DEREAT

O sanr Front Cover Latch

\
/ ACKNCWLEDEE | Fault LED
OPTION

Switch

ALARM ACKNOWLEDGE/
ALARM DEFEAT
Switch

Audio Alarm

| A\

* O

L i
Figure 1: External Features of the M EDAIR 2200

* NoTE: Typical gas reading & alarm locations, depending on instrument configuration, alarms & readings
may be in alternate locations

Mounting Flanges —
2 places

NOTE: When connecting to a standardis8 USA Medical air system, Regulator is Not required.

H=—-

Sample Air Hose, 5ft Supplied with Monitor

|
M ¥Female Quick Release

to Sample Port

Male¥s” NPT Fitting /

To Air System

NOTE: Typical facility air line pressures range from ab65 to 125sI. The outlet pressure of the
regulator can be connected to the inlet of MfEDAIR 2200 and should be set at 551, + 5 Psl.
Regulatomot supplied with the monitor

W .
Q\\\\s‘o//”/;/ Female Quick Release

to Inlet Port to M EDAIR 2200

g
m

Y& NPT _/"

Example of Regulator, Not Supplied with Monitor
Figure 1A: Sample Air Hose and Regulator
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2.3 Circuit Board Features
The Display Panel is hinged on the left and isasdel by unscrewing the 2 screws located in the cigimers. After releasing
the panel, it is swung to the left, exposing therir of the enclosure. The Circuit Board is miahat the back surface of the
enclosure interior. Features are showRigure 2.

Feature Description
Relay Terminals This group of terminals is located at the left sifi¢he Circuit Board.
For the contacts for each of four alarm relays, fandhe contacts of a fault relay.
Output Terminals One 4-20mA output per active channel. 2 channetigldgs per connector.
Sensor Manifold The sample manifold, the carbon monoxide, carboridé and oxygen sensors arg
located under this housing.
Dew Point Manifold The dew point sensor is installed into this housing
Flow Sensor

O O |

4 — 20mA Output
g Terminals

g L]
]
rﬁ

G ds o @ Audio
round Screw AC POVER e
Alarm
= alLlele] &
O

X

Horn Terminal — =
S
@n . ‘ s O O Sl 4 places
Relay Terminals —| * % 5 4D eas EW%@
(6 places) \?% é o
N 3% D PID SENSOR il
e O 43,
i g | e 1 _Digital Communication
o o B 7| Terminals
i & ks % 3 F? Sensor
i 1 Al | E/ AL 7 Manifold
.l - &) o @
=2 -
NS pd
. . 25 @ () “1/ | |Ll—Sensor Dew Point
Dew Pgln_t T?rmlnal — = ] If Dew Point option is
ptiona = installed
\* 16 ﬁ
Aux Terminals — | i /g_,_Dew Point Manifold
Optional (2 places) \7m — If Dew Point option is
n # VHTRPEIATDZBJD @ installed
Fuse Holders —\ DE
0.630 Amp N
(2 places) E »

Power Input ——
Terminal J23

Figure 2: M EDAIR 2200 Interior Features

4
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3.0 Installation

3.1 Mounting of Instrument

The MEDAIR 2200 should be located near the pipe or tank contaittiegir to be monitored, and upstream from wheseath
is being used. ThERIEDAIR 2200 must be installed such that it samples the comspreair before it reaches the users.

Mount the instrument on an appropriate verticafase using the mounting flanges provided. Avoigaarwith excessive
vibration or temperature extremes. The holesénfldnges are 0.31 inch in diameter and form &.6.X5 inch rectangleSee
Figure 3.

It is recommended to use #8 drywall anchors anevgcfor mounting th#MEDAIR 2200 to a drywall/sheetrock surface.

Mounting Holes
0.31” dia. 4 places N 8.44 REF

L N

; ® O
c O HA00
i B
[
e
10.75 8 [
[]
[]
- O

6.00

Dimensions are in inches.
Figure 3: M EDAIR 2200 Mounting Dimensions
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3.2 Sample Air Supply
Tap the pipe or tank containing the breathing ait ase appropriate fittings to connect the sampetihose. The instrument
is designed to operate from an air supply pressbrsIG
The sample air exits the instrument from the hdlig focated on the bottom of the enclosure. Tale oot to obstruct this
exit port.

3.3 Power Supply
The input power can vary from 100 to 24, 50/60 Hz. Mains power should be connected tdPthweer Input Terminal23
and the ground scred21. See Figure 2for location.

“A WARNING: Continuous gas detection and alarm systems becormoperative upon loss of primary power|

Upon supplying air and power to the instrument:
= The green power on LED is lit.
= The display backlight is lit, and instrument wilép through a start-up sequence: unit serial nunsiodtware revision and
gases monitored may be shown on the display.
The instrument may go into alarm briefly, but tle@sors stabilize quickly. If the instrument pdssia alarm, acknowledge the
alarm by pressing th&ubio DEFEAT / ALARM ACKNOWLEDGE switch. If alarm persists longer than 30 minuted, ENMET
customer service personnel.

3.4 Outputs
Two types of alarm outputs are available, relaytacis and 4-20mA outputs.

Tt Connector 2
——Channel3&4

MR O Oy L%;@ 4-20mA Output
DEBUG ENABLE ﬁE
O

PID SENSOR

O

—
nfjaazzna
FLOV SENSOR

Connector 1
Channel 1 & 2
4-20mA Output

o
=)
N

Relay 1
Channel 1
Alarm 1 ki

N
TAYT3Y

Relay 2
Channel 2
Alarm 1

1 IABLE
1 N

AV I3

rLoV SENSOR ZERD I:‘

Connector RS485
Connector RS232

Connector RS485

Relay 3
Channel 3
Alarm 1

=
=
~
s
3

.

] o
e & @
2 I |

&4 2 e
- L= -
5 4 4
5 % &

€AY 13

=

Relay 4 =
Channel4
Alarm 1

Relay 5
Channel 1-4 ¢
Alarm 2

Relay 6
System Fault

TN WOJ_ONE[IN WOJ_ONE[IN NOJ_ONE[IN_WOJ_ 0Nk | IN_NIJ_ONgs| J
| P8 Al v i Fl

‘U/?AV‘BHF AS/SAYI3Y

Connector
Dew Point Sensor

8
Connector

4-20mA Input

9
Connector
4-20mA Input

I VU VO | O P O R BeR Y

m mm ALWX g[!

Ground Screw J21 —

]
=
E

Power Input
Terminal J23

ool

Figure 2A: Relay, Input and Output Terminals

O e




MEDAIR 2200

ENMET Corporation

3.4.1 Relay Contacts
Relay contacts are available for each alarm; thes8PDT, rated at 10Amp at 1Mc, and may be latching or non-latching
as required by the application.

They are accessed on the terminals next to eaa sekFigure 2 & 2A. The contact positions are noted on the ciroodirtd
next to each terminal.

Relays may also be configured as failsafe or ndsafie. The default alarm relay configurationas fatching mode, and
failsafe. They may be reconfigured in the mainteeamenu.See section 5.3.5 & 5.3.6

The PC Board is labeled for the relays in theirmergized state. If the relay is configured fals&de, then this is also the alarm
condition state. Non-failsafe configured relayshia alarm state, are the reverse of the PC bahadihg. Note that the

Fault(FLT) relay cannot be set to operate in a Railsafe mode. Please see Ttable 1 below:
Table 1 : Relay Failsafe Settings

Position Failsafe -Alarm Non-Failsafe -Alarm
J5 Relay 1 - NO Normally Open Normally Closed
J5 Relay 1 - COM Common Common

J5 Relay 1 - NC Normally Closed Normally Open
J6 Relay 2 - NO Normally Open Normally Closed
J6 Relay 2 - COM Common Common

J6 Relay 2 - NC Normally Closed Normally Open
J8 Relay 3 - NO Normally Open Normally Closed
J8 Relay 3 - COM Common Common

J8 Relay 3- NC Normally Closed Normally Open
J10 Relay 4 - NO Normally Open Normally Closed
J10 Relay 4 - COM Common Common

J10 Relay4-NC Normally Closed Normally Open
J14 Relay 5 - NO Normally Open Normally Closed
J14 Relay 5- COM Common Common

J14 Relay5-NC Normally Closed Normally Open
J15 Relay 6/FLT - NO Normally Open N/A

J15 Relay 6/FLT - COM| Common N/A

J15 Relay 6/FLT - NC Normally Closed N/A

Relays can be linked to specific alarms. The thklew shows the default relay links. They maybanged in the

maintenance menu if required. S®ection 5.0

Channel 1 Channel 2 Channel 3 Channel 4
Relay 1 Low Alarm
Relay 2 Low Alarm
Relay 3 Low Alarm
Relay 4 Low Alarm
Relay 5 High Alarm High Alarm High Alarm High Alarm

In addition, there is a fault relay, which changege whenever the instrument is in a fault cooditiThe contact positions are
noted on the circuit board next to each termirgee Figure 2A. The colil of this relay is energized when therimstent is in

the non-fault state; the contact conditions givarte circuit board next to the terminal, are foe hon-energized state, which
is identical to the fault state.

These relay contacts can be used to operate ayaliarms or other functions. It is recommendeat gfower for auxiliary
equipment be supplied form an independent powercspseparate for tiHdEDAIR 2200. Place a hole in the enclosure for a
wire exit, and use appropriate cable fittings. sBee to note the location and depth of hardwardénthe enclosure.
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3.4.2 Optional 4-20mA Outputs
Isolated 4-20 mA outputs are available for datayiog or other purposes. An output is suppliedefach sensor supplied in a
particular instrument, and can be added when asé&nadded in the field. These outputs are alvklan the Connector 1 for

channels 1 & 2 and Connector 2 for channels 3 & 4.
4mA corresponds to a sensor reading at the botfahreanstrument range and 20mA corresponds tdl adale reading.
Standard ranges are shownTible 2

Table 2: Sensor Output

Sensor 4mA 20mA
CcoO 0 50
Dew Point | -112 °F 68 °F
02 0 30
CO, 0 5000
HC 0 100

Wiring requirements are the same as for the relays.

3.5 Installation Verification

All instruments are calibrated at the factory. Yoay, if a calibration kit is available, calibrate any and all gas channels of
the instrument 24 hours after installation to wepfoper installation and instrument operatione Section 5.0 Maintenance,
for calibration instructions. Calibration is alsscommended after the first month of operationbsgquent calibrations should
be performed every 3 months. The dew point seceomnot be calibrated in the field.
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4.0 Operation

4.1 Normal Operation Condition
With theMEDAIR 2200 installed as described 8ection 3 and in clean air, theOWER green LED is on, the display is lit
and the information on the display is as showRigure 4 Display, for the sensor(s) installed in tMEDAIR 2200. The red
alarm and fault LEDs are not lit.

0.
ORi[ o @ e sm.e | 0O

4
Op, | DP -28 CO2 388 | @)

POINT PPM

Example of display with CO(ch 1), Dew Point((ch@¥ygen(ch 3) and C{xh 4)options installed

Figure 4: M EDAIR 2200 Operational Display

4.2 Alarm Set Points
There are two alarm set points for each installehoel of theMEDAIR 2200. The factory settings of these alarm set points
are shown irmable 3.

Table 3: Typical Factory Alarm Set Points

Typical Channel # Gas Alarm 1, Flashing LED Alarm 2, Steady LED
1 Carbon Monoxide 10 ppm 20 ppm
2 Dew point 39°Fahrenheit at B&G 50°Fahrenheit at 516
3 Oxygen Deficiency | 19.5 % by volume 23.5 % by wvodu
4 Carbon Dioxide 500 ppm 1000 ppm
4 or Hydrocarbon 5 ppm 10 ppm

These alarm set points can be changed within lireite the maintenance section of this manual soptbcedure.

If the CO concentration increases above that ofthem set point, the associated red LED is l&,disociated relay
changes state, and the audio alarm is activated.

If the dew point increases above that of the alsetrpoint, the associated red LED is lit, the aisdéed relay changes state,
and the audio alarm is activated.

If the oxygen content of the sample air decreasésibthe deficiency alarm set point, the associaged ED is lit, the
associated relay changes state, and the audio eawtivated.

If the oxygen content of the sample air exceedsdhthe abundance alarm set point, the assocratbtlED is lit, the audio
alarm is activated, and both the oxygen alarm rafaythe oxygen high alarm relay change state.

The HC sensor can only detect and alarm to hydbacer with an lonization Potential of less then /6
SeeAppendix B.

The HC sensor is broad range in nature and is artaldifferentiate between different hydrocarbons.

The Alarm 1 differential value is the delay of tMe&DAIR 2200 staying in alarm condition until after the measureading
has returned past the alarm point by the diffeaéntilue. Example If the alarm set point i& 10 and the differential is 2, the
MEDAIR 2200 will go into alarm at 10 and stay in alarm untiétreading has dropped below 8.
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4.3 Alarm Latching or Differential Settings
An instrument is shipped with the alarms in thellaig mode. The alarms may be independently cordijin the non-
latching mode or differential setting by use of thaintenance menu.

See Section 5.3.3, for setting alarm 1 and alarm 2.

Standard Setting

= [N THE LATCHING MODE: at the cessation of the condition which causeslam, the alarm indications do not cease, and the
alarm relay contacts do not revert to the non-alstate, until the\ubIO DEFEAT / ALARM ACKNOWLEDGE switch is
pressed. An alarm can also be acknowledged bgipethe switch during the alarm condition; thetthat cessation of the
alarm condition, alarm indications cease and al&lays revert to the non-alarm state. After annals acknowledged,
alarms in the latching configuration are re-arntetatch at the next alarm condition.

= [N THE NON-LATCHING MODE: at the cessation of the condition that causedaamathe alarm indications automatically
cease, and the alarm relay contacts revert todheatarm state.

Differential Setting

* The Alarm 1 differential value is the delay of M&DAIR 2200 staying in alarm condition until after the measureading
has returned past the alarm point by the diffeeéntilue. Example If the alarm point i9\ 10 and the differential is 2, the
MEDAIR 2200 will go into alarm at 10 and stay in alarm untiétreading has dropped below 8.

4.4 Audio Defeat
Pressing theublo DEFEAT / ALARM ACKNOWLEDGE switch during an alarm temporarily silences thdiaalarm. Relays and
alarm LEDs continue to function, in the alarm stdtgring an alarm condition. As long as the alaondition persists, the
audio alarm will “chirp” every 20 seconds.
= |If after 15 minutes the alarm condition continues audio alarm will reactivate at full intensity.

= |f any other alarm condition occurs while the audliarm has been silenced it will force the audarralto reactivate
immediately.

4.5 Display
In clean air a display is shown iigure 4. This position of the display is termed thepérational display’. As explained
below, the display can be used to view other infiiom by using th®PTION andSELECT switches.
Concentrations of CO and G@re given in PPM (parts per million parts of aiDew point is given in degrees Fahrenheit at 55
PSIG this can be changed to degrees Centigrade by prg$beSELECT switch Oxygen concentration is given in percent by
volume.

When sample flow is reduced below a limit, the tittine of the display flashes “Low Flow Alarm”.

10



MEDAIR 2200 ENMET Corporation

4.6 Operational Menu
The operational menu allows the user to:

=View alarm set point concentration values
=View alarm ascending/descending trigger, latching delay configurations
=Enter the maintenance menu with the proper Password

The operational menu is accessed withdh®ON andsSELECT switches. The operational menu flow chart is shawFigure
51

= Pressing th®PTION switch is indicated with a0"
= Pressing theELECT switch is indicated with aS".

If the instrument is left at any location in thesog@tional or maintenance menus, other than theatipeal display, with no
action taken for a period of 45 seconds, it rettorthe operational display.

No
Function

O = Press Option switch
S = Press Select switch

No
Function Displays areexample®f gases:

= Channel 1 = Carbon Monoxide
= Channel 2 = Dew Point

CH1 SCALE (CO) | Stor each active channel = Channel 3 = Oxygen
0 — 50 PPM = Channel 4 = Carbon Dioxide
o O [ CH2 SCALE  (DP) * - Indicates relay is engaged
112 _ B8F Displays areexampleof Alarms
S M- Indicates alarm triggered on
O(ch3 SCALE 02) increasing value o_f reading
v - Indicates alarm triggered on
0.0-30.0% decreasing value of reading
S Displays areexampleof Alarms
O (CHa scALE (c02) L — Indicates alarm is in latching
0 - 5000 PPM mode.
j (noL present) — Indicates alarm
is in non-latching mode.
M10 A1 vL195]S  No Displays areexamplef Alarms
vL-40 AD 500 Function D — Indicates alarm is in
Differential Setting.
0] (no D present) — Indicates alarm

No is in Standard Setting.
Function

20 A2 A235|g
AL39 A 1000

®)
ALARM1 Delays Alternating No
(Seconds) Function

50 mASPAN 30.0
68 5000

(@] .
|| Enter Maint Menu S See Maintenance Menu Diagram

Figure 5: M EDAIR 2200 Operation Menu Flow Chart

S No
Function
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4.7 Fault Indications

4.7.1 Low Flow Indication
A flow sensor is used to furnish a low flow indicat. When the sample air pressure drops belowoeqapately 0.3 LPM, the
fault light and audio alarm are activated, anddisplay flashes “Low Flow Alarm”.

4.7.2 Other Fault Indications
Other fault indications are associated with semsop and calibration activities, and are describgtie maintenanc8ection
5.0 of this manual.

4.8 Dew Point Sensor Response

It is a characteristic of tHEDAIR 2200 that it takes more time to extract moisture frosample by passing dry air through it,
than it does to add moisture to a sample by passiigt air though it. Therefore, the time respoofséne instrument to a step
change from moist to dry air is slower, then thepmnse to a step change from dry to moist air.

It is the nature of most materials to absorb atebse moisture at different rates. In gener&ypiically takes longer for a
system to establish moisture equilibrium when gdorg a high to low humidity than it does to gorfrdow to high. The
MEDAIR 2200 is no different. It may take up to 12 hours ttabish moisture equilibrium when the instrumeniirist put on
the air line if the Dew Point is less thatF0 The sensor T90 response time is 10 seconds-f46 to +5C0F step change and
240 seconds for a +3@0 —40F step change. The delivery apparatus such ataterg) piping and tubing account for the
additional response time of the instrument as &esys

4.9 Hydrocarbon Sensor Response

If a Hydrocarbon (HC) sensor is supplied with BieDAIR 2200 instrument, it designed to detect hydrocarbon gase
vapors with an ionization potential (IP) of 1@¥8 or less. Hydrocarbons with an IP of greater th@seV will NOT be
detected. Please see Appendix B for a list of comgases and vapors and their respective IP rating.

Unless otherwise noted Isobutylene is used asilaraabn and reference gas.
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5.0 Maintenance
The MEDAIR 2200 requires periodic sensor calibration and replacéem€alibration of toxic gas and oxygen sensor ghbe
performed immediately following installation, onenth after installation and every 3 months theegafHC sensor should be
calibrated on a monthly bases. Oxygen and CO sés@ an estimated lifetime of 1 — 3 years. Thp €&nsor has an
estimated lifetime of 3-5 years. Sensors shoultepaced when they will not calibrate or shortgfdre the end of their
estimated lifetime.

The dew point probe(sensor) can not be field caldit. Dew point sensors should be exchanged hatlfeictory on an annual
bases.

5.1 Cleaning Instructions

CAUTION: Never spray a cleaning solution on the surfacebel¥IEDAIR 2200 devices.

Clean the exterior of thRIEDAIR 2200 enclosures with a mild soap solution on a cleampulcloth. Do not soak the cloth with
solution so that moisture drips onto, or lingersexternal surfaces.

Under no circumstances should organic solvents aagiaint thinner be used to clean instrument sesfa
5.2 Maintenance Menu

5.2.1 Accessing Maintenance Menu
The MEDAIR 2200 maintenance menu is accessed by entering the ppagsword with thepTION andSELECT switches. See
Section 5.2.2 Figure 6or full Maintenance Menu flow chart.

Entrance to the maintenance menu is guarded wiahradigit Password. The factory default settirfighee password is 1270.
When a valid numerical password is inserted, tlee issallowed to enter the maintenance menu.

To enter the maintenance menu. Pres®tteoN switch until “Enter Maint Menu” is displayed th@nessseLECT switch for
the Enter Password menu. Enter the valid passa®described below.

In the "Enter Maint Menu" position

= Press thesELECT switch '"Enter Password B 0" is displayed. PressELECT switch once, to move cursor to next digit,
this will be the first digit of the password.

= In theB0OO0 position, the underline cursor is under the lggfitd

= Press th@PTION switch to change the left digit; select the caordgit.

= Press thsELECT switch, which locks the digit in place and moves tursor one digit to the right.
Continue this process until the four-digit passwisrdomplete. When a valid password is insertetlimmanner, the display is
transferred to theCalibration" portion of the menu. If an invalid passwordrisérted you are returned to the Enter Maint
Menu display.

Og 2 O
PPM f::: J— %

Frvher Fasmsuorod

O 127VE @)

POINT

Example Password Displa(ith factory installed password entejeghd Flow Chart below.

0(6) Enter Maint Menu | S Enter Password \_>Changes digit indicated by underscore ct

10000 )S—> Locks underscored digit and moves cursor to negit

h@‘ O = Option Switch

To Calibration S= Select Switch
SeeSection 5.2.2 Figure 6@or full Maintenance Menu flow chart.
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5.2.2 Maintenance Menu Flow Chart
The maintenance menu diagram is showhigure 6 Maintenance Menu Flow Chart From the operational display, press
the oPTION switch 6 times; Enter MAINTENANCE Menu" is displayed.

To/From O = Press Option
Operational  From Operational Menu S = Press Select

Djfplav PressOPTION (6 times)

O o
0(6) Enter Maint Menu S _| Enter Password Changes digit indicated by underscore ct

0000 Locks underscored digit and moves cursor to negit

V1 Valid &=

MAINTENANCE MENU |.S

Calibration
Select (Gas)

PressOpTION until the channel to b€alibrated is displayed

Calibration See Section 5.3 for calibration instructions.

If installed
Scale mA Xmtrs
Select (Gas)

Alarm 1 PressOPTION until the gas alarm to bget is displayed
Set Alarm1 Select: XX See Section 5.3.3 for setting alarms instructions.
3 rm '

PressOPTION until gas to beSet-Up is displayed
See Section 5.3.2 for transmitter set-up instructions.

. . -
MAINTENANCE MENU S N Alarm 2 PressOPTION until the gas alarm to bget is displayed
Set Alarm2 Select: XX See Section 5.3.3 for setting alarms instructions.
0]
' N\ 4
MAINTENANCE MENU | S Alarm Delay PressOPTION until the gas alarm delay to I8t is displayed
Set Al Del Select: XX See Section 5.3.4 for setting alarms instructions.
et Alarm Delays | S —
(eI TEAE
0]
s . N e A
S Ch1,2,3,4 PressingOPTION changes letter indicated by underscore cursor
MAINTENANCE MENU —> R1L See Section 5.3.5 for configuring relay instructions.
Configure Alarms -
O

A -
(MAINTENANCE MENU | S Relay Failsafes PressingOPTION changes Failsafe setting from ON to OFF
R:1 Failsafe ON See Section 5.3.6 for configuring relay failsafe instructions.

Relay Failsafes
N
(0]

Y
MAINTENANCE MENU | S

mA Output Span

mA Output Span

PressOPTION until the gas span to Kset is displayed
Select: (Gas)

See Section 5.3.7 for output span instructions.

Password Changes digit indicated by underscore ct

XXXX

MAINTENANCE MENU | S

Set New Password

S . -
—> Locks underscored digit and moves cursor to negit di
See Section 5.3.8r changing password instructions.

MAINTENANCE MENU | PressOPTION to return to top of maintenance menu.
PressSELECT to return to operational menu.
See Section 5.3.9 for instructions on how to exit Maintenance Menus

Exit maint menu

Figure 6: M EDAIR 2200 Maintenance Menu Flow Chart.
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5.3 Calibration for CO, O , HC and CO, (Gas Channels)

Calibration is the process of setting the instrumgnto read accurately when exposed to a target ghis is a two step
process. A Low Calibration sets clean air refeegoamint and the High Calibration function setsgbasitivity of the
instrument.

Calibration equipment is available frdBNMET Corporation to calibrate tHdEDAIR 2200. A list of needed material is in
Section 7.0. A calibration adapter will have &rii for the gas cylinder on one side, and a qglisiconnect to attach to the
instrument on the other.

You may exit the calibration section, at any tifogpressing and holdintheopTiON switch for 3 seconds, if entering
calibration section by mistake or calibration gagsot available.

Wait 24 hours after initially supplying air and pemto theMEDAIR 2200 sensor before initial calibration. It is not nesary
to open the Front Panel to make adjustment. Thigradon functions are operated through rIION andSELECT switches
on the front panel.

After entering a valid password to maintenance mseeSection 5.2.1the calibration section is the first menu sectimter
by pressing theELECT switch.

Supply sensor with clean air for LowCal/ZeroCatisgtand apply calibration gas for HiCal/SpanGatirsg

= Press thesELECT switch "Calibration Select XX" is displayed.XX = the gas to be calibrated
= Press th@PTION switch, if needed, to change to the gas to béetd.
= Press thesELECT switch, the gas & current reading are displayedpper portion of display. The mV reading BoWwCal
0" is displayed in the lower portion of display. i3ls the LowCal settingysually zergclean air must be supplied to the
sensor. This reading needs to be at or near 2&iiois not then a cylinder of clean 20.9 air slibbe used. See Figure 7 if
this is required.
= Press thesELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display mitive
to "HiCal xx" gas calibration.xx = the level of gas to be used for calibration.e TV reading is shown in the upper right
hand corner of the display.
= Apply calibration gas to sensor. Seigure 7. After about 1 minute and mV reading has stadxdliz
= Press thesELECT switch, that moves the cursor one digit to thétrigvhen the last digit is accepted and the cdiitmas
successful the display will momentarily show Cal @in slope and off set readings, before returtortge Calibration
Menu
Repeat above steps for each channel to be cafibrate
To continue on too next section PressaR&ION switch.

=PresoPTION switch until “Exit maint menu” appears and thengsi€ELECT switch to return the instrument to the
Operational Display

Example:Full Calibration Flow Chart, for CO Default Calibration Points
From Valid Password Entry Gas LowCal | HiCal
MAINTENANCE MENU | S Calibration O PressOPTION until the gas to be co 0 20
i Calibrated is displayed o2 N/A 20.9
Calibration Select (Gas) CO, 0 1000
A S HC 0 10
O Y
co: Xx " — 5 Seachdigi
LowCal: 0000
1 co: Xxx 14
HiCal: 0000 O = Press Option
[ Seach digi S = Press Select

NOTE: The dew point sensor/probe can not be calibratdkd field. ENMET offers a pre-calibrated dew point probe exchange
program. Dew point probes can be exchanged withabttory, on an annual base. ConEdMET customer service
for cost and details.

15



MEDAIR 2200 ENMET Corporation

f W Calibration/Sample
@ & Port
S o O Cylinder Valve
% E o —~— @% and Regulator
ol o '

Cylinder of Gas

aii] 3l

2 il
Figure 7: Connection of Calibration Gas Cylinder

5.3.1A Low Cal/ZeroCal Adjust

A Low Cal function should be performed only whee MheDAIR 2200 sensor are exposed to clean uncontaminated aie.aU
cylinder of 20.9% oxygen to provide a clean aierefice if necessary. Attach the cylinder to tHéion adapter, attach the
adapter to the instrument and allow gas to flowr dlre sensor for up to 4 minutes.

Enter the maintenance menu by repeatedly pressimgpN switch, until the maintenance menu is displayedeFsgure 6,
MEDAIR 2200 Maintenance Menu flow chart.

The first menu available is the Low Cal/ZeroCal.

Press thesELECT switch 4 times to perform a Low Cal.
= |f the Low Cal/ZeroCal is successfiihe display will change to Hi Cal/SpanGas.
If you wish to Hi Cal/SpanGas the sensor applybcation gas.Proceed to gas calibration Section 5.3.1B
If you wish to Exit the maintenance menu, Presstanid OPTION switch until the Maintenance Menu is displayed then

release. Then pres®TION switch until “Exit maint menu” appears and thengsiELECT switch to return the instrument to
the Operational Display

= |f theLow Cal/ZeroCal is Not successfaknsor is outside of safe parameters to Low C&|.&/Off Set err” will be
indicated. Repeat Section 5.3.1 Low Cal/ZeroCglusidmaking sure to use a cylinder of 20.9% Oxygen.

5.3.1B High Cal/SpanGas Adjust
A High Cal/Span Gas should only be preformed aftsuccessful Low Cal/ZeroCal has been completed.

= Press theELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display mitlve
to "HiCal xx" gas calibration.xx = the level of gas to be used for calibration.e TV reading is shown in the upper right
hand corner of the display.
= Apply calibration gas to sensor. Seigure 7. After about 1 minute and mV reading has stabdiz
= Press theELECT switch, that moves the cursor one digit to thétrigrhen the last digit is accepted and the cdlifmas
successful the display will momentarily show Cal @kn slope and off set readings, before returtorthe Calibration
Menu.
= |f High Cal is not successfudensor is outside of safe parameters to HighaCa@hl Slop Err will be indicated.
Verify calibration gas is correct and that the gaog the regulator shows pressure in the cylinder.
Repeat above steps for each channel to be calibrate
To continue on too next section PressahR&ON switch.

=PressoPTION switch until “Exit maint menu” appears and thengs®ELECT switch to return the instrument to the
Operational Display
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5.3.2 Set 4 —20mA Transmitter Scale
This section of the maintenance menu is installedmthere are 4-20mA style sensors for dew poiotloer gases.

This function is normally performed at the factaryd is not usually required to be performed infilel unless a new
transmitter is installed.

Consult the factory before entering this sectiothefmaintenance menu.

After entering a valid password into maintenancaeuméhe Scale mA Xmtrs section is the second meatios, if it is
installed, enter by pressing tBeLECT switch

= Press thsELECT switch 'mA Xmter Scale: Select XX" is displayed.XX = the gas to be set up.

= Press th®PTION switch, if needed, to change to the gas to beset

= Press thesELECT switch,“Ch#: mAXmter: 4mA: 0000” is displayed

= Press thesELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display ntovhe
full Scale mA Xmtrs menu

= Press thesELECT switch,“Ch#: mAXmter: 20mA: 0000” is displayed

= Press thesELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display wetlrn
to the Scale mA Xmtrs menu

= Repeat these steps for each 4 —20mA transmitter.

=PressoPTION switch until “Exit maint menu” appears and thengs®ELECT switch to return the instrument to the
Operational Display

Example:Sensor/Transmitter Set Up Flow Chart
Example Set up values

MAINTENANCE MENU | S*2 (1A Xmir Scale O PressOPTION until the gas to be DP | -112F| 68F
Set Up is displayed

Scale mA Xmtrs Select (Gas)
O%1 \ S O = Press Option
\ S = Press Select
CH#: XX mA Xmter S each digi
4mA: 0000
CH#: XX mA Xmter
20mA: 0000
| Seach digi

*1 NOTE: PresoPTION do not presseLECT, Consult the factory prior to selectisgLECT.
%2 NoTE: Consult the factory before entering or making adjustments.

17



MEDAIR 2200 ENMET Corporation

5.3.3 Set Alarm Points
Factory alarm set points are discussed in Sect@nSke Table 1. To change the alarm points, yast enter the
maintenance menu.

Entrance to the maintenance menu is guarded wihradigit Password. The factory default settirigh® password is
1270. When a valid numerical password is insettesl user is allowed to enter the maintenance menu.

In the "Enter Maint Menu" position

= Press theELECT switch 'Enter Password B 0" is displayed. PressELECT switch once, to move cursor to next digit,
this will be the first digit of the password.

= |n theBOOO position, the underline cursor is under the lédttd

= Press th@PTION switch to change the left digit; select the caridigit.

= Press thesELECT switch, which locks the digit in place and moves tursor one digit to the right.

Continue this process until the four-digit passwisrdomplete. When a valid password is insertethimmanner, the display

is transferred to theCalibration" portion of the menu. If an invalid passwordrisérted you are returned to the Enter Maint

Menu display.

After entering a valid password:
= Press th@PTION switch until; “Maintenance Menu Set Alarm1” appears on display.
Press theseLECT switch, "ALARML1 Select: XX" is displayed. XX = the gas of alarm point to be changed.
Press th@PTION switch until, desired gas is displayed.
Press theseLECT switch; "ALARM 1 V " is displayed, with the flashing placeholder urstere cursor, under the left most
characterp for ascending trigger point arfor descending trigger point indicator.
Press th@PTION switch to toggle betweehandV; select the correct indicator.
Press thesELECT switch to lock in the correct indicatolALARM 1 STD" is displayed
Press th@PTION switch to toggle betweeBTD andDIFF; select the correct indicator.
= Press thesELECT switch to lock in the correct indicator.
If STD is selected,ALARM 1 V L " is displayed.
sThe next character is the latching indicdtasr NOL press thePTION switch to toggle the latching mode.
sThe next character is the negative sigoress thePTION switch to toggle the negative sign.
sThe next characters are the alarm 1 value, pressthoN switch to select each digit of the value
When the last digit is accepted display returnhéo"Set Alarm1" position.
If DIFF is selected, ALARM 1 ADIFF 000" is displayed, tset alarm 1 value
sThe next characters are the alarm 1 value, pressthoN switch to select each digit of the value
sPress theELECT switch to lock in the correct character and mdwedursor to the right.
= "ALARM 1 DIFF BAND 000" is displayed, tset alarm 1 differential
sPress th@PTION switch to select each digit of the value.
sThe next characters are the alarm 1 differentialejgress thepPTION switch to select each digit of the value
sPress theELECT switch to lock in the correct character and mdwedursor to the right.
When the last digit is accepted display returnhéo"Set Alarm1" position.
Note: The Alarm 1 differential value is the delay of M&DAIR 2200 staying in alarm condition until after the measure
reading has returned past the alarm point by tfierdntial value.Example If the alarm set point i8 10 and the differential
is 2, theMEDAIR 2200 will go into alarm at 10 and stay in alarm untiétreading has dropped below 8.

= Repeat for each sensor alarm 1 to be changed.
= Press th@PTION switch to move to alarm 25€et ALARM2" is displayed.
= Repeat as for alarm 1 using tB&D section.

= PressOPTION switch until “Exit maint menu” appears, then presseCT switch to return the instrument to the Operational
Display
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Example:Set Alarms Flow Chart
Displays areexamplef Alarms

A-Indicates alarm triggered on increasing value atlieg ~
v - Indicates alarm triggered on decreasing value adirey S = Press Select

L- Indicates alarm is set for latching

O = Press Option

NoL- Indicates alarm is set for non-latching

STD -
DIFF —

Indicates alarm in standard setting, can bandatched or non-latched mode

Indicates alarm in differential setting, instemhwill stay in alarm beyond the alarm set pointite differential value

S -
WAINTENANCE MENU Alarm 1 ]O PressOpTION until the channel to bSet is displayer
Set Alarm Se'ect XX
O ) AIarm 1 \O_>Toggles status betwedrincreasing trigger and decreasing trigger
A )S—>Locks selectio
vS o
Alarm 1 = Toggles status between Standard B
STD S—>L0Cks selectio o Changes character indicated by
< (AI underscore cursor
[DIFF S _|Alarm 1
’L A DIFF 000 S, Locks underscored character and
STD — moves cursor to next digit
S O . Changes character indicated by
Alarm 1 DIFF BAN underscore cursor
000 S Locks underscored character and
t t digit
y O_ Toggles status between moves cursor o next dig!
Alarm 1 Latching and Non Latching
AL S Locks selectio
anges character indicate
v O _Ch haracter indicated
Alarm 1 by underscore cursor
A L-010 S, Locks underscored character and
moves cursor to next digit
v l
MAINTENANCE MENU (g Alarm 2 - O PressOPTION until the channel to bSet is displaye:
Set Alarm2 Select: XX
5 ¥
Alarm 2 O, Changes character indicated by underscore ¢
V'L 0000 S,.Locks underscored character and moves cursor

SeeSection 4.2 Table 3or factory alarm set points.
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5.3.4 Set Alarm Delay
The alarms may be set to delay by 1 second incresnep to 255 seconds. Alarm delays are factaryosg seconds.
To change an alarm delay, you must enter the nrante menu. Press tbeTION switch until “Enter Maint Menu” is
displayed then presELECT switch for the Enter Password menu. Enter thi\yedssword as describedS$ection 5.2.1
SeeTable 4 below for factory set delays. A space is provitiedecord changes.

After entering a valid password:

=Press th@PTION switch until; “Maintenance Menu Set Alarm Delay” appears on display.

=Press thesELECT switch, "ALARM Delay Select: XX" is displayed.XX = the gas alarm to be changed.

=Press th@PTION switch until, desired gas is displayed.

=Press thesELECT switch; "ALARM Delay = 0000" is displayed, with the underscore cursor underdfi digit.

=Press th@PTION switch to change the left digit; select the caotridigit.

=Press thesELECT switch to lock in the correct digit and move thesor one digit to the right. When the last digit
accepted display returns to theet Alarm Delay" position.

=Repeat for each sensor alarm delay to be changed.

=PresoPTION switch until “Exit maint menu” appears and thengs€ELECT switch to return the instrument to the
Operational Display

Example:Set Alarm Delay Flow Chart

N
MAINTENANCE MENU | S Alarm Delay - O Press Option until the channel to Bet is displayed
Set Alarm Delays Select: XX J O = Press Option
lS S = Press Select
© Alarm Delay- O
y — > Changes digit indicated by underscore ct
0005 S o .
~ J—> Locks underscored digit and moves cursor to negit

|

Table 4: Factory Set Gas alarms Delay

Gas Delay
CO 5 sec
DP 5 sec
O, 5 sec
CcO, 5 sec
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5.3.5 Relay Configuration
To change a relay configuration you must entemtaéentenance menu. Press gwriON switch until “Enter Maint Menu”
is displayed then preseLECT switch for the Enter Password menu. Enter thielymssword as described below.
In the "Enter Maint Menu" position

= Press thesELECT switch 'Enter Password B 0" is displayed. PressELECT switch once, to move cursor to next digit,
this will be the first digit of the password.

= In theB00O0 position, the underline cursor is under the lgfitd

= Press th@PTION switch to change the left digit; select the cordigit.

= Press thesELECT switch, which locks the digit in place and moves tursor one digit to the right.
Continue this process until the four-digit passwerdomplete. When a valid password is insertethimmmanner, the
display is transferred to th€alibration" portion of the menu. If an invalid passwordrisérted you are returned to the
Enter Maint Menu display.

After entering a valid password:

= Press th@PTION switch until “Configure Alarms” is displayed

= Press thesELECT switch to enter the Configure Alarms menu

= Press th@PTION switch to set relay configuration as needed, st@vbfor indications
L = Low Alarm,H = High Alarm,B = Both Alarmsll = No Relay linked to channel

= Press thesELECT switch to lock setting and move to next, chanmel eelay

=PresoPTION switch until “Exit maint menu” appears and thengsi€ELECT switch to return the instrument to the
Operational Display

Example:Set Relay Configuration Flow Chart

MAINTENANCE MENU |S | Ch1,2,3,4

R1L

Ch1234
R2 L

Ch1234
R3 L

PressincOPTION changes letter indicated by underscore cursor
PressingSELECT Locks underscored digit and moves cursor to nigxt d

Configure Alarms
O N

Ch1234

R4 L O = Press Option
Ch1234 S = Press Select
RSHHHH

\4

The table below shows the default relay links.

Channel 1 Channel 2 Channel 3 Channel 4
Relay 1 Low Alarm
Relay 2 Low Alarm
Relay 3 Low Alarm
Relay 4 Low Alarm
Relay 5 High Alarm High Alarm High Alarm High Alarm

Relays can be linked to specific alarms.
NOTE: Each operating channel must be linked to at leastay.
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5.3.6 Failsafe Configuration
To change a relay failsafe configuration you mudeethe maintenance menu. Pressab@oN switch until “Enter Maint
Menu” is displayed then presgLECT switch for the Enter Password menu. Enter thalyassword as described below.

In the "Enter Maint Menu" position

= Press thesELECT switch 'Enter Password B 0" is displayed. PressELECT switch once, to move cursor to next digit,
this will be the first digit of the password.

= In theBOOO position, the underline cursor is under the léjitd

= Press th@PTION switch to change the left digit; select the cordigit.

= Press the switch, which locks the digit in placd aroves the cursor one digit to the right.
Continue this process until the four-digit passwisrdomplete. When a valid password is insertatiimmanner, the
display is transferred to th€alibration" portion of the menu. If an invalid passwordrisérted you are returned to the
Enter Maint Menu display.

After entering a valid password:
= Press th@PTION switch until “Relay Failsafes” is displayed
= Press theELECT switch to indicate relay to be set.
= Press th@PTION switch to set relay indicated, On or Off as appiaip.
= Press thesELECT switch to cycle through each of the 5 relays,meto “Maintenance Menu Relay Failsafes”
=PresoPTION switch until “Exit maint menu” appears and thengs€ELECT switch to return the instrument to the
Operational Display

Example:Set Relay Failsafe Configuration Flow Chart

Relay Failsafes PressingOPTION changes Failsafe setting from ON to OFF
R: 1 Failsafe ON
Relay Failsafes
R: 2 Failsafe ON
‘ Relay Failsafes ‘

R: 3 Failsafe ON

‘ Relay Failsafes ‘

R: 4 Failsafe ON
¥ S ( Relay Failsafes O = Press Option
R: 5 Failsafe ON S = Press Select

5.3.7 Set Output Span Range
To change 4-20 mA output range. This range isistite factory and should not be changed, coRBMET for information.
= Press th@PTION switch to continue to next section of maintenamesu.
=PresoPTION switch until “Exit maint menu” appears and thengsi€ELECT switch to return the instrument to the
Operational Display

MAINTENANCE MENU | S

Continue pressin§ELECT to cycle through all 5 relays

Relay Failsafes Changing the setting of each relay as needed, ubie@ption switch

o

A

Example:Set Output Span Flow Chart

-
MAINTENANCE MENU | S mA OUTPUT SPAN | O pressOpTION until the channel to bet is displayed.

mA Output Span Select: CO J O = Press Option
ol % lS S = Press Select
{ mA OUTPUT SPAN -O—> Changesligit indicated by underscore cursor
- S0 co _—> Locks underscored digit and moves cursor to negit di

s |
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5.3.8 Set New Password

To change the password, you must enter the maimtenaenu. Press tleTION switch until “Enter Maint Menu” is displayed
then pressELECT switch for the Enter Password menu. Enter thiely@ssword as described in Section 5.2.1.

To set a new password, after inserting a validypass,
= Press th@PTION switch until; 'Set New Password” is displayed.
= Press theELECT switch; 'Password B1270" is displayed, with the underscore cursor underét digit.
= Use theoPTION switch to change the left digit, when the desul@it is displayed.
= Press thesELECT switch to lock the digit in place and move thesturone digit to the right.

When all four digits of the new password have besdacted, Set New Password" is displayed.

Record the new password; without it, the mainteeanenu cannot be reentered once you exit the Mante Menu. If the
password is lost, caENMET customer service personnel.

From the Password XXXX" position,

= Press thesELECT switch to return to Set New Password section.
= Press th®PTION switch; to continue toexit MAINTENANCE Menu"

Example:Set Password Flow Chart

MAINTENANCE MENU | S

Password ‘g) Changes digit indicated by underscore cursor

Set New Password S o o
10000 —>»Locks underscored digit and moves cursor to negit di

A

0 .
l | O = Press Option
S = Press Select

5.3.9 Exit Maintenance Menu
From the &xit MAINTENANCE Menu" position

= Press th&ELECT switch to resume the operational display.

= Press th®PTION switch to reenter the maintenance menu at @wibration" position.
Example:Exit Maintenance Menu Flow Chart

MAINTENANCE MENU CH-1! CH-3 MAINTENANCE MENU
Exit maint menu CH-2 | CH-4 Calibration

o| [S
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5.4 Sensor Replacement

5.4.1 Oxygen / Gas Sensor
A Gas sensor must be replaced when it can no Idmgeerlibrated. To replace a sensor, performahewing steps.
=Turn off the electrical power. The sample air cantinue to flow.
=Open the display panel and remove the four manifetention screws and remove the manifold. Hgare 9.
=Remove the old sensor, and replace it with a newae

CAUTION: Some new sensors come with a shorting clip that ine removed before installation, for proper opena See
Figure 8.

=Replace the manifold.
=Turn on the electrical power.

fro

Gas Sensor Manifold
Retaining Screw, 4 places

Remove Shorting Clip

E

i

E

from Cell if Present :i
=

=

Bottom View of Sensor :
Figure 8: Shorting Clip I | bew Point Probe Manifold

Retaining Screw, 2 places

]] ——Ref: Orifice & Pre-filter

@} e ]

o | : o

Figure 9: Location of Gas Sensor and Dew Point Mani  folds

5.4.2 Calibration/Sensor Replacement

Sensor replacement requires that a Factory cadbiprae preformed. Factory calibration allows th&tinment to properly set
operational parameters for each sensor

Calibration is the process of setting the instrumgnto read accurately when exposed to a target gais is a two step
process. A Low Calibration sets clean air refeegpaint and the High Calibration function setsgbasitivity of the
instrument.

Calibration equipment is available frdBNMET Corporation to calibrate tHdEDAIR 2200. A list of needed material is in

Section 7.0. A calibration adapter will have &t for the gas cylinder on one side, and a quiisiconnect to attach to the
instrument on the other.

You may exit the calibration section, at any tifagpressing and holdintheopTiON switch for 3 seconds, if entering
calibration section by mistake or calibration gagat available.

Wait 24 hours after initially supplying air and pemto theMEDAIR 2200 sensor before initial calibration. It is not nesary
to open the Front Panel to make adjustment. Thieradon functions are operated through GrTION andSELECT switches
on the front panel.
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After entering a valid password to maintenance mseeSection 5.2.1the calibration section is the first menu sectiemter
by pressing theELECT switch.
Supply sensor with clean air for LowCal/ZeroCatisgtand apply calibration gas for HiCal/SpanGatirsg

= Press thesELECT switch "Calibration Select XX" is displayed.XX = the gas to be calibrated
= Press andHold theoPTION switch, until the letter F appears in the uppghtrhand corner of the display. The F indicates
that the instrument is in the Factory Calibrationdé
= Press th@PTION switch, if needed, to change to the gas to béed.
= Press thesELECT switch, the gas & current reading are displayedpper portion of display. The mV reading BoWwCal
0" is displayed in the lower portion of display. i3ls the LowCal settingysually zerpclean air must be supplied to the
sensor. This reading needs to be at or near ztitois not then a cylinder of clean 20.9 air slibbe used. See Figure 7 if
this is required.
= Press thesELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display midive
to "HiCal xx" gas calibration.xx = the level of gas to be used for calibration.e TV reading is shown in the upper right
hand corner of the display.
= Apply calibration gas to sensor. Seigure 7. After about 1 minute and mV reading has statliz
= Press thesELECT switch, that moves the cursor one digit to thétrigvhen the last digit is accepted and the cdiitimas
successful the display will momentarily show Cal @in slope and off set readings, before returtorthe Calibration
Menu
Repeat above steps for each channel to be cafibrate
To continue on too next section PressaR&ION switch.

=PresoPTION switch until “Exit maint menu” appears and thengsi€ELECT switch to return the instrument to the
Operational Display

Example:Full Calibration Flow Chart, for CO Default Calibratio n Points
From Valid Password Entry Gas LowCal | HiCal
MAINTENANCE MENU | S Calibration O PressOPTION until the gas to be co 0 20
. Calibrated is displayed o2 N/A 20.9
Calibration Select (Gas) CO, 0 1000
HC 0 10
S
Y
co: Xx " — 5 Seachdigi
LowCal: 0000
! co: XX 14
HiCal: 0000 O = Press Option
[ Seach digi S = Press Select

NOTE: The dew point sensor/probe can not be calibratdke field. ENMET offers a pre-calibrated dew point probe exchange
program. Dew point probes can be exchanged witlabtory, on an annual base. ConEdMET customer service

for cost and details.
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f W Calibration/Sample
@ & Port
S o O Cylinder Valve
% E o —~— @% and Regulator
ol o '

Cylinder of Gas

aii] 3l

& °)

Figure 7: Connection of Calibration Gas Cylinder

5.4.3A Low Cal/ZeroCal Adjust
A Low Cal function should be performed only whee BheDAIR 2200 sensor are exposed to clean uncontaminated aie.aU

cylinder of 20.9% oxygen to provide a clean aierehce if necessary. Attach the cylinder to tHibiion adapter, attach the
adapter to the instrument and allow gas to flowrdkre sensor for up to 4 minutes.

Enter the maintenance menu by repeatedly pressimgN switch, until the maintenance menu is displayedeFigure 6,
MEDAIR 2200 Maintenance Menu flow chart.

The first menu available is the Low Cal/ZeroCal.

Press thesELECT switch 4 times to perform a Low Cal.
= |f the Low Cal/ZeroCal is successfilihe display will change to Hi Cal/SpanGas.
If you wish to Hi Cal/SpanGas the sensor applybeation gas.Proceed to gas calibration Section 5.3.1B
If you wish to Exit the maintenance menu, Presstanid oPTION switch until the Maintenance Menu is displayed then

release. Then pres®TION switch until “Exit maint menu” appears and thengs®ELECT switch to return the instrument to
the Operational Display

= |f the Low Cal/ZeroCal is Not successfagnsor is outside of safe parameters to Low C&L&/Off Set err” will be
indicated. Repeat Section 5.3.1 Low Cal/ZeroCglusidmaking sure to use a cylinder of 20.9% Oxygen.

5.4.38 High Cal/SpanGas Adjust
A High Cal/Span Gas should only be preformed aftsuccessful Low Cal/ZeroCal has been completed.

= Press thesELECT switch, that moves the cursor one digit to thétrighen the last digit is accepted the display mitlve
to "HiCal xx" gas calibration.xx = the level of gas to be used for calibration.e Tiliv reading is shown in the upper right
hand corner of the display.
= Apply calibration gas to sensor. Seigure 7. After about 1 minute and mV reading has stabdiz
= Press theELECT switch, that moves the cursor one digit to thétiigrhen the last digit is accepted and the cdlitimas
successful the display will momentarily show Cal @kn slope and off set readings, before returtorte Calibration
Menu.
= |f High Cal is not successfuensor is outside of safe parameters to HighaC@hkl Slop Err will be indicated.
Verify calibration gas is correct and that the gaog the regulator shows pressure in the cylinder.
Repeat above steps for each channel to be cafibrate
To continue on too next section PressaR&ON switch.

=PresoPTION switch until “Exit maint menu” appears and thengsi€ELECT switch to return the instrument to the
Operational Display
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5.5 Dew Point Sensor

Unlike the CO and @sensors, the dew point sensor cannot be fielbreaid. To assure correct performance, the demt poi
sensor should be replaced annually. To minimig&iment downtime, take advantage of the dew m@insor exchange

program available througbNMET, in which an old dew point sensor can be exchafged newly calibrated sensor. Call
ENMET customer service personnel for details.

5.6 Flow Control Orifice / Pre-filter

A 0.005-inch diameter orifice is used to set tlsvftate and to drop the air pressure. A pre-fikan line to help prevent
clogging. In well-maintained medical air systethss orifice should not clog. However, if diffidylis experienced in

maintaining flow rate with assured inlet pressueepove air pressure from the equipment and exathiaerifice and pre-
filter; replace it if necessary.

Orifice location will depend on instrument sensonfiguration. Orifice and pre-filter are locatettlae output point of the dew
point probe manifold or on the inlet line to thesg@nsor manifold.

27



MEDAIR 2200

ENMET Corporation

6.0 Technical Data and Specifications

Electrical Power 15 Amp fused branch circuit
100-240vVAc
09A
50/60 Hz
Board Mounted Fuse FH2, 0.630A, 5 x 20mn
Storage and Transport Temperature: -20° to +60°C (-4° to +140°F)
preferred 0° to +20°C (32° to 68°F)
Relative Humidity 0 - 99% RH, non-condensing
Atmospheric Pressure 20 to 36 inHg (68 to 133 kPa)
Operation Temperature: 0° to +40°C (32° to +104°F)
Relative Humidity 0 - 99% RH, non-condensing
Atmospheric Pressure 20 to 36 inHg (68 to 133 kPa)
Air Line Pressure 55psI (= 5PslI)
Mechanical Dimensions: 11 x9 x 6 inches (4.3 x3.5x2.4 cm)
Weight: 8 Ibs (3.6 kg)
Material: Engineered thermoplastic with hinged front cover
Strain relief: 5-12 mm OD
Outputs SPDT
Relays: Resistive Load  Inductive Load
10A at 110 VAC 7.5A at 110 VAC
10A at30 VDC 5A at 30 VDC
Analog: 4-20 mA x 3
Digital: RS-232 — Modbus
RS-485 — Modbus
Audio: 95dbat 2 ft
Sensors Type Range Response Time LLife
CcO 0-50 ppm do = 30 seconds 1 -3 years
Dew Point -112 - +68°F ob = 10 seconds for —40°F to 50°F step charnge 5-4syear
O, 0-30% o= 15 seconds 1-2years
CcOo, 0 —5000 ppm do = 30 seconds 3 —5years
HC 0-100 ppm do = 30 seconds 1-2years

NoOTE: All specifications stated in this manual may changid&out notice.
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7.0 Replacement Part Numbers

7.1 ENMET part numbers for sensors and replacement parts:

Part number Description

03009-005 Dew Point Probe (New Probe)
03009-006 Dew Point Probe (Exchange: Pre-calibr@tete)
03053-000 Sensor, GO

67025-1114 Sensor, Oxygen

67025-1200 Sensor, CO

03028-000 Sensor, PID, 102§

03028-005 Sensor, Replacement lamp, PID, &0.6
73540-701 Orifice

73583-700 Pre-filter, orifice

64002-630 Fuse, 0.630 Amp 5x20mm
06008-004 Sensor Gasket

65057-011 Terminal plug, 3 position

65057-012 Terminal plug, 4 position

65057-010 Terminal plug, 2 position

7.2 ENMET part numbers for Calibration equipment:

Part number

Description

03219-020 Gas Cylinder, 20 ppm CO in air, (A€ylinders)
03296-209 Gas Cylinder, 20.9% oxygen in nitrogen, {X¥linders)
03700-500 Calibration Adapter, CO, £X17¢ cylinders)
03223-1000 Gas Cylinder, 1000 ppm G@n air, (103 cylinders)
03700-501 Calibration Adapter, C&(34, 58, 1038 cylinders)
03290-010 Gas Cylinder, 10 ppm Isobutylene, (I&/linders)
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8.0 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 exolydistrument calibration and
expendable parts such as calibration gas, filbaeries, etc... Equipment believed to be defecthould be returned to
ENMET within the warranty period (transportation prepdat inspection. If the evaluation BNMET confirms that the
product is defective, it will be repaired or re@dat no charge, within the stated limitations, egtdrned prepaid to any
location in the United States by the most econohmegans, 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 mdeldMET shall not be liable for any loss or damage caliseithe 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 8NMET that may arise in connection with this equipmdBNMET neither assumes
nor authorizes any representative or other pes@ssume for it any obligation or liability othéan that, which is set forth
herein.

NOTE: When returning an instrument to the factory fenvgce:

U Be sure to include paperwork.

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

O For warranty service, include date of purchase

O If you require an estimate, please conEdMET Corporation.

There is Return for Repair Instructions and Fornthanlast pages of this manual. This form candmer or used as needed.

Manual Part Number:
80002-042

October 2006

MCN-344, 03/23/06
MCN-345, 04/12/06
MCN-346, 04/21/06
MCN-351, 08/21/06
MCN-353, 11/03/06
MCN-363, 02/28/07
MCN-369, 06/18/07
MCN-391, 11/15/07
MCN-395, 01/09/08
MCN-398, 03/10/08
MCN-422, 06/16/09
MCN-439, 08/20/10
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Appendix A: CO Characteristics

The Characteristics and Effects of Carbon Monoxide

Carbon monoxide is a colorless odorless toxic gaeated by incomplete combustion of a hydrocafbehin air. 1t may be
present where internal combustion engines, furndm®kers, and other combustion devices are predeért toxic when

inhaled because of its great affinity to hemoglotiie oxygen carriers in the red cells of the blo@D replaces the oxygen
normally carried by the hemoglobin, and thus irsilhe delivery of oxygen throughout the body;\tetim suffers from
oxygen deficiency, and may die from asphyxiatidime symptoms and degree of danger resulting frqgpogxe to CO depend
upon the concentration of the gas and the lengéxpbsure; this is shown Figure 10. TheMEDAIR 2200 instrument is
employed to warn the user of the presence of COtafacilitate the assessment of the degree ofjetahat he or she is
exposed to.

Based upon knowledge of the effects of CO, the Pational Safety and Health Authority (OSHA) haslsmits on exposure
to CO in the workplace. These are 35 ppm (part€Qnillion parts air) as an time weighted averfogean eight hour day,
and a maximum exposure of 200 ppm. For compregisditie applications, OSHA requires Grade D brigthair supplied,
using a Compressed Gas Association (CGA) definifi®.1). Depending on interpretation of the OSté8piratory standard,
10 ppm and 20 ppm CO have been used as maximuis lmd standard instrument alarm points.

If a CO sensor is installed, tMEDAIR 2200 has two preset alarm set points, at 10 ppm ancp20@O, which are adjustable,
but cannot be set below 5 ppm or above 50 ppm.

The curves below are for percent Carboxyhemaglofitin 50% being the top curve, 5% the bottom. %CQGdid measure of
the amount of hemoglobin occupied by CO rather thamen. CO effects upon children, adults engaginghysical activity,
and smokers, are more pronounced.

1800
I Carbon monoxide concentration
1600l ppm CO vs. minutes
\\ \ 50% COHb (permanent brain damage=death)

45% COHb (coma and permanent brain damage)

1400 40% COHD (collapse)

\\\\\\\ 35% COHb (vomiting)

30% COMb (drowsy)

25% COHb (headache and nausea)
20% COHb (headache)

=]

8 1000 \ \ 15% COHb (slight headache)
3 \ \(\\\\ 10% COHb (none)
& goo \\\ \‘\\\ \ 5% COHb (none)
\\\
600
\\\ NN
I\ é\\\\ﬁ:\I:
\\
BNNSsSs=
1 gg P [

20 40 60 80 100 120 140 160 180 200 220 240
minutes

Figure 10: Carbon Monoxide Concentration
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Chemical Name IP (eV)
A

2-Amino pyridine 8.00
Acetaldehyde 10.21
Acetamide 9.77
Acetic acid 10.69
Acetic anhydride 10.00
Acetone 9.69
Acetonitrile 12.20
Acetophenone 9.27
Acetyl bromide 10.55
Acetyl chloride 11.02
Acetylene 11.41
Acrolein 10.10
Acrylamide 9.50
Acrylonitrile 10.91
Allyl alcohol 9.67
Allyl chloride 9.90
Ammonia 10.20
Aniline 7.70
Anisidine 7.44
Anisole 8.22
Arsine 9.89
B

1,3-Butadiene (butadiene) 9.07
1-Bromo-2-chloroethane 10.63
1-Bromo-2-methylpropane 10.09
1-Bromo-4-fluorobenzene 8.99
1-Bromobutane 10.13
1-Bromopentane 10.10
1-Bromopropane 10.18
1-Bromopropene 9.30
1-Butanethiol 9.14
1-Butene 9.58
1-Butyne 10.18
2,3-Butadione 9.23
2-Bromo-2-methylpropane 9.89
2-Bromobutane 9.98
2-Bromopropane 10.08
2-Bromothiophene 8.63
2-Butanone (MEK) 9.54
3-Bromopropene 9.70
3-Butene nitrile 10.39
Benzaldehyde 9.53
Benzene 9.25
Benzenethiol 8.33
Benzonitrile 9.71
Benzotrifluoride 9.68
Biphenyl 8.27
Boron oxide 13.50
Boron trifluoride 15.56
Bromine 10.54
Bromobenzene 8.98
Bromochloromethane 10.77
Bromoform 10.48
Butane 10.63
Butyl mercaptan 9.15
cis-2-Butene 9.13
m-Bromotoluene 8.81
n-Butyl acetate 10.01
n-Butyl alcohol 10.04
n-Butyl amine 8.71
n-Butyl benzene 8.69
n-Butyl formate 10.50
n-Butyraldehyde 9.86
n-Butyric acid 10.16
n-Butyronitrile 11.67
0-Bromotoluene 8.79

Appendix B: Gas lonization Potentials

Chemical Name 1P (eV)
p-Bromotoluene 8.67
p-tert-Butyltoluene 8.28
s-Butyl amine 8.70
s-Butyl benzene 8.68
sec-Butyl acetate 9.91
t-Butyl amine 8.64
t-Butyl benzene 8.68
trans-2-Butene 9.13
C
1-Chloro-2-methylpropane 10.66
1-Chloro-3-fluorobenzene 9.21
1-Chlorobutane 10.67
1-Chloropropane 10.82
2-Chloro-2-methylpropane 10.61
2-Chlorobutane 10.65
2-Chloropropane 10.78
2-Chlorothiophene 8.68
3-Chloropropene 10.04
Camphor 8.76
Carbon dioxide 13.79
Carbon disulfide 10.07
Carbon monoxide 14.01
Carbon tetrachloride 11.47
Chlorine 11.48
Chlorine dioxide 0.3
Chlorine trifluoride 12.65
Chloroacetaldehyde 6110
a-Chloroacetophenone 9.44
Chlorobenzene 9.07
Chlorobromomethane 10.77
Chlorofluoromethane (Freon 22) 12.45
Chloroform 11.37
Chlorotrifluoromethane (Freon 13) 12.91
Chrysene 7.59
Cresol 8.14
Crotonaldehyde 9.73
Cumene (isopropyl benzene) 8.75
Cyanogen 13.80
Cyclohexane 9.80
Cyclohexanol 9.75
Cyclohexanone 9.14
Cyclohexene 8.95
Cyclo-octatetraene 7.99
Cyclopentadiene 8.56
Cyclopentane 10.53
Cyclopentanone 9.26
Cyclopentene 9.01
Cyclopropane 10.06
m-Chlorotoluene 8.83
o-Chlorotoluene 8.83
p-Chlorotoluene 8.70
D
1,1-Dibromoethane 10.19
1,1-Dichloroethane 11.12
1,1-Dimethoxyethane 9.65
1,1-Dimethylhydrazine 7.28
1,2-Dibromoethene 9.45
1,2-Dichloro-1,1,2,2-tetrafluoroethane (Freon 114)| 12.20
1,2-Dichloroethane 11.12
1,2-Dichloropropane 10.87
1,3-Dibromopropane 10.07
1,3-Dichloropropane 10.85
2,2-Dimethyl butane 10.06
2,2-Dimethyl propane 10.35
2,3-Dichloropropene 9.82
2,3-Dimethyl butane 10.02
3,3-Dimethyl butanone 9.17
cis-Dichloroethene 9.65
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Chemical Name IP (eV)
(D continued)

Decaborane 9.88
Diazomethane 9.00
Diborane 12.00
Dibromochloromethane 10.59
Dibromodifluoromethane 11.07
Dibromomethane 10.49
Dibutylamine 7.69
Dichlorodifluoromethane (Freon 12) 12.31
Dichlorofluoromethane 12.39
Dichloromethane 11.35
Diethoxymethane 9.70
Diethyl amine 8.01
Diethyl ether 9.53
Diethyl ketone 9.32
Diethyl sulfide 8.43
Diethyl sulfite 9.68
Difluorodibromomethane 11.07
Dihydropyran 8.34
Diiodomethane 9.34
Diisopropylamine 7.73
Dimethoxymethane (methylal) 10.00
Dimethyl amine 8.24
Dimethyl ether 10.00
Dimethyl sulfide 8.69
Dimethylaniline 7.13
Dimethylformamide 9.18
Dimethylphthalate 9.64
Dinitrobenzene 10.71
Dioxane 9.19
Diphenyl 7.95
Dipropyl amine 7.84
Dipropyl sulfide 8.30
Durene 8.03
m-Dichlorobenzene 9.12
N,N-Diethyl acetamide 8.60
N,N-Diethyl formamide 8.89
N,N-Dimethyl acetamide 8.81
N,N-Dimethyl formamide 9.12
0-Dichlorobenzene 9.06
p-Dichlorobenzene 8.95
p-Dioxane 9.13
trans-Dichloroethene 9.66
E

Epichlorohydrin 10.20
Ethane 11.65
Ethanethiol (ethyl mercaptan) 9.29
Ethanolamine 8.96
Ethene 10.52
Ethyl acetate 10.11
Ethyl alcohol 10.48
Ethyl amine 8.86
Ethyl benzene 8.76
Ethyl bromide 10.29
Ethyl chloride (chloroethane) 10.98
Ethyl disulfide 8.27
Ethyl ether 9.51
Ethyl formate 10.61
Ethyl iodide 9.33
Ethyl isothiocyanate 9.14
Ethyl mercaptan 9.29
Ethyl methyl sulfide 8.55
Ethyl nitrate 11.22
Ethyl propionate 10.00
Ethyl thiocyanate 9.89
Ethylene chlorohydrin 10.52
Ethylene diamine 8.60
Ethylene dibromide 10.37
Ethylene dichloride 11.05
Ethylene oxide 10.57
Ethylenelmine 9.20
Ethynylbenzene 8.82

Chemical Name 1P (eV)
[=
2-Furaldehyde 9.21
Fluorine 15.70
Fluorobenzene 9.20
Formaldehyde 10.87
Formamide 10.25
Formic acid 11.05
Freon 11 (trichlorofluoromethane) 11.77
Freon (1,2,2,2-tetrachloro-1,2-difluoroethane) 11.30
Freon 113 (1,1,2-1debr1,2, 2-trifluororethane) 11.78
Freon 114 (1,2-dichloro-1,1,2,2-tetrafludtha@e) 12.20
Freon 12 (dichlorodifluoromethane) 12.31
Freon 13 (chlorotrifluoromethane) 12.91
Freon 22 (chlorofluoromethane) 12.45
Furan 8.89
Furfural 9.21
m-Fluorotoluene 8.92
o-Fluorophenol 8.66
o-Fluorotoluene 8.92
p-Fluorotoluene 8.79
H
1-Hexene 9.46
2-Heptanone 9.33
2-Hexanone 9.35
Heptane 10.08
Hexachloroethane 11.10
Hexane 10.18
Hydrazine 8.10
Hydrogen 15.43
Hydrogen bromide 11.62
Hydrogen chloride 12.74
Hydrogen cyanide 13.91
Hydrogen fluoride 15.77
Hydrogen iodide 10.38
Hydrogen selenide 9.88
Hydrogen sulfide 10.46
Hydrogen telluride 9.14
Hydroquinone 7.95
|
1-lodo-2-methylpropane 9.18
1-lodobutane 9.21
1-lodopentane 9.19
1-lodopropane 9.26
2-lodobutane 9.09
2-lodopropane 9.17
lodine 9.28
lodobenzene 8.73
Isobutane 10.57
Isobutyl acetate 9.97
Isobutyl alcohol 10.12
Isobutyl amine 8.70
Isobutyl formate 10.46
Isobutyraldehyde 9.74
Isobutyric acid 10.02
Isopentane 10.32
Isophorone 9.07
Isoprene 8.85
Isopropyl acetate 9.99
Isopropyl alcohol 10.16
Isopropyl amine 8.72
Isopropyl benzene 8.69
Isopropyl ether 9.20
Isovaleraldehyde 9.71
m-lodotoluene 8.61
o-lodotoluene 8.62
p-lodotoluene 8.50
K
Ketene 9.61
L
2,3-Lutidine 8.85
2,4-Lutidine 8.85
2,6-Lutidine 8.85
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Chemical Name 1P (eV)
M

2-Methyl furan 8.39
2-Methyl napthalene 7.96
1-Methyl napthalene 7.96
2-Methyl propene 9.23
2-Methyl-1-butene 9.12
2-Methylpentane 10.12
3-Methyl-1-butene 9.51
3-Methyl-2-butene 8.67
3-Methylpentane 10.08
4-Methylcyclohexene 8.91
Maleic anhydride 10.80
Mesityl oxide 9.08
Mesitylene 8.40
Methane 12.98
Methanethiol (methyl mercaptan) 9.44
Methyl acetate 10.27
Methyl acetylene 10.37
Methyl acrylate 9.90
Methyl alcohol 10.85
Methyl amine 8.97
Methyl bromide 10.54
Methyl butyl ketone 9.34
Methyl butyrate 10.07
Methyl cellosolve 9.60
Methyl chloride 11.28
Methyl chloroform (1,1,1-trichloroethane) 11.00
Methyl disulfide 8.46
Methyl ethyl ketone 9.53
Methyl formate 10.82
Methyl iodide 9.54
Methyl isobutyl ketone 9.30
Methyl isobutyrate 9.98
Methyl isocyanate 10.67
Methyl isopropyl ketone 9.32
Methyl isothiocyanate 9.25
Methyl mercaptan 9.44
Methyl methacrylate 9.70
Methyl propionate 10.15
Methyl propyl ketone 9.39
[1-Methyl styrene 8.35
Methyl thiocyanate 10.07
Methylal (dimethoxymethane) 10.00
Methylcyclohexane 9.85
Methylene chloride 11.32
Methyl-n-amyl ketone 9.30
Monomethyl aniline 7.32
Monomethyl hydrazine 7.67
Morpholine 8.20
n-Methyl acetamide 8.90
N

1-Nitropropane 10.88
2-Nitropropane 10.71
Naphthalene 8.12
Nickel carbonyl 8.27
Nitric oxide, (NO) 9.25
Nitrobenzene 9.92
Nitroethane 10.88
Nitrogen 15.58
Nitrogen dioxide 9.78
Nitrogen trifluoride 12.97
Nitromethane 11.08
Nitrotoluene 9.45
p-Nitrochloro benzene 9.96
®]

Octane 9.82
Oxygen 12.08
Ozone 12.08
[=)

1-Pentene 9.50
1-Propanethiol 9.20

2,4-Pentanedione

8.87

Chemical Name 1P (eV)
(P continued)
2-Pentanone 9.38
2-Picoline 9.02
3-Picoline 9.02
4-Picoline 9.04
n-Propyl nitrate 11.07
Pentaborane 10.40
Pentane 10.35
Perchloroethylene 9.32
Pheneloic 8.18
Phenol 8.50
Phenyl ether (diphenyl oxide) 8.82
Phenyl hydrazine 7.64
Phenyl isocyanate 8.77
Phenyl isothiocyanate 8.52
Phenylenenitia 6.89
Phosgene 11.77
Phosphine 9.87
Phosphorus trichloride 9.91
Phthalic anhydride 10.00
Propane 11.07
Propargyl alcohol 10.51
Propiolactone 9.70
Propionaldehyde 9.98
Propionic acid 10.24
Propionitrile 11.84
oPyl acetate 10.04
Propyl alcohol 10.20
Propyl amine 8.78
Propyl benzene 8.72
Propyl ether 9.27
Propyl formate 10.54
Propylene 9.73
Propylene dichloride 10.87
Propylene imine 9.00
Propylene oxide 10.22
Propyne 10.36
Pyridine 9.32
Pyrrole 8.20
Q
Quinone 10.04
S
Stibine 9.51
Styrene 8.47
Sulfur dioxide 12.30
Sulfur hexafluoride 15.3
Sulfur monochloride 9.66
Sulfuryl fluoride 13.00
T
o-Terphenyls 7.78
1,1,2,2-Tetrachloro-1,2-difluoroethane (Freon 112) 11.30
1,1,1-Trichloroethane 11.00
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 11.78
2,2,4-Trimethyl pentane 9.86
o-Toluidine 7.44
Tetrachloroethane 11.62
Tetrachloroethene 9.32
Tetrachloromethane 11.47
Tetrahydrofuran 9.54
Tetrahydropyran 9.25
Thiolacetic acid 10.00
Thiophene 8.86
Toluene 8.82
Tribromoethene 9.27
Tribromofluoromethane 10.67
Triboromomethane 10.51
Trichloroethene 9.45
Trichloroethylene 9.47
Trichlorofluoromethane (Freon 11) 11.77
Trichloromethane 11.42
Triethylamine 7.50
Trifluoromonobromo-methane 11.40
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Chemical Name IP (eV)
(T continued)

Trimethyl amine 7.82
Tripropyl amine 7.23
Vv

0-Vinyl toluene 8.20
Valeraldehyde 9.82
Valeric acid 10.12
Vinyl acetate 9.19
Vinyl bromide 9.80
Vinyl chloride 10.00
Vinyl methyl ether 8.93

Notes:

Chemical Name 1P (eV)
W

Water 12.59

X

2,4-Xylidine 7.65
m-Xylene 8.56
0-Xylene 8.56
p-Xylene 8.45
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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 &ax 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 Corporation 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

Shipping Ad dress:

Mailing Address:
ENMET Corporation ENMET Corporation
PO Box 979 Attn: Repair Department
Ann Arbor, Michigan 48106 680 Fairfield Court
Ann Arbor, Michigan 48108

734.761.1270

Phone Number:
734.761.3220

FAX Number:

Your Mailing Address: Your Shipping Address:

Contact Name: Your Phone:
Your PO/Reference Number: Your FAX:
Payment Terms: 1 COD
O VISA / MasterCard
Expiration Card Code

(Check one)
Card number

Expiration Card Code

U American Express
Card number

Name as it appears on the credit card

Return Shipping Method:
QUPS: U Ground 3 Day Select U NextDay Air U ND Air Saver U 2-Day Air

1 UPS Account number:

U Federal Express: 1 Ground Q Express Saver
Q FedEx Account number:

U P-1 Q1 Standard Q 2-Day Air

Would you like ENMET to insure the return shipment?
U No U Yes Insurance Amount: $



