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Appendix D:  Operation of the Multi-Channel Model 106-L Ozone Monitor 

D.1 Introduction 

This appendix describes the multi-channel versions of the 
Model 106-L Ozone Monitor. Two optional configurations 
are available: 3-channel and 6-channel.  These 
configurations enable automatic or manual sampling of 
multiple air streams.  The multi-channel Ozone Monitor is 
inside a wall-mount enclosure that is suitable for wall or 
rack mounting in your air sampling system (Figure D-1). 
 
Operation of the Model 106-L-MC3 and Model 106-L-MC6 
multi-channel Ozone Monitors is completely analogous to 
the operation of the single-channel Model 106-L.  The 
reader is referred to the main body of this manual for 
detailed descriptions, warranty policies, safety warning, 
etc., all of which apply to the multi-channel instruments 
and will not be repeated here.  This appendix will highlight 
the differences in the instruments and focus on describing 
the use of the multi-channel features. 

D.2 Specifications of Model 106-L-MC3 and Model 106-L-MC6 

Differences from the standard single-stream Model 106-L are shown in blue font. 
 

Measurement Principle UV Absorption at 254 nm, single beam 

Federal Equivalent Method (FEM) Yes 

Multi-Channel Configuration 3-channel or 6-channel configuration 

Measurement Time and Frequency  2 s, 0.5 Hz  

Data Averaging Options 10 s, 1 min, 5 min, 1 hr 

Response Time, 100% of Step 
Change 

For 2 s output:      4 s, 2 data points 
For 10 s output:  20 s, 2 data points 

Linear Dynamic Range 0-100 ppm (100,000 ppb) 

Resolution 0.1 ppb 

-s output  
(rms noise) 

Greater of 1.5 ppb or 2% of measurement 

 3 ppb for 10-s averaging 

Accuracy Greater of 1.5 ppb or 2% of measurement 

Baseline Drift < 3 ppb/day, < 6 ppb/year 

Sensitivity Drift < 1%/day, < 3%/year 

Figure D-1.  Multi-channel config-
uration of the Model 106-L Ozone 
Monitor. 



 

Model 106-L Ozone Monitor Manual Rev. G-2 

56 

Calibration NIST Traceable, annual calibration recommended

Data Logger Capacity 
32,736 lines (2-s meas. = 0.7 days; 10-s avg. = 3.8 days; 1-
min avg. = 22.7 days; 5-min avg. = 113 days; 1-hr avg. = 3.7 yr) 

Data Transfer Baud Rates 2400, 4800, 19200 

Ozone Units ppb, pphm, ppm, µg m-3, mg m-3 

Pressure Units mbar, torr 

Temperature Units °C, K 

Temperature and Pressure Corrected Yes 

DewLineTM for Humidity Control Yes 

Power Requirements 
100-240 VAC, 50/60 Hz;  
11-28 VDC, nominally 560 mA at 12 V, 6.7 watt 

Operating Temperature Range 0 to 50°C 

Operating Altitude Range 0-13.5 km (0-25 km option) 

Flow Rate 
Minimum Required: 0.6 L/min; Nominal: 1 L/min;  
Maximum: 1.5 L/min 

Digital Data Outputs RS232, LCD display 

Relays with 2 Set Points 

Two available: 
 

 
responds based on diagnostics (T, P, flow, lamp voltage) 

Bluetooth  Optional 

Size 
Door closed: 11.9  w × 12.1  h × 7.3  d (30.3×30.7×18.5 cm) 
Door open: 12.8  w × 12.1  h × 17.8  d (32.6×30.7×45.1 cm) 

Weight 106-L-MC6:  10.6 lb (4.8 kg) 

Options Battery, Particle Filter, Bluetooth 

 
* Not available on the multi-channel configurations of the Model 106-L Ozone Monitor:  

Adaptive filter; USB; analog output.  
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D.3 Installation and Startup

Open the shipping box and verify that it contains all of the items on the shipping list.  If 
anything is missing or obviously damaged, contact 2B Technologies immediately. 
 
 
Secure the instrument to your 
system. The multi-channel ozone 
monitor is constructed inside a 
NEMA enclosure.  Use the 
brackets on the top and bottom of 
the back of the monitor (Figure D-
2) to secure it to your system.   
 
Connect the monitor to an 
external power source.  The 
instrument requires a 12 V DC 
source which can be supplied by:  
1) the 100-240 V AC power 
adapter provided with your 
instrument, 2) a cigarette lighter 
adapter plugged into a 12 V DC 
source such as found in an 
automobile or many light aircraft, 
or 3) a 12 V battery.  The source 
can be in the range 11-28 V DC 
without any detrimental effects on 
the measurement.  When using a battery, be certain to attach the positive (red) and 
negative (black) wires correctly.  Batteries and battery chargers are available from 2B 
Technologies.  A circuit breaker and diode are installed on the circuit board in case of 
an electrical short or incorrect battery attachment.  If activated, the breaker will reset 
itself after a few minutes. 
 

Lead-acid batteries are available from 
numerous manufacturers in a wide range of 
sizes and amp-hour ratings.  The larger of 
these, such as those for automobiles or boats, 
will supply power for up to several weeks.  
Battery packs in the correct voltage range may 
be constructed from nickel-cadmium 
(rechargeable) or lithium (light weight but not 
rechargeable) batteries for operation for a few 
hours.  Battery options available through 2B 
Technologies may be found on our webpage:    

  www.twobtech.com. 
 

Establish the inlet connections.  Inlet tubing may be attached to the ¼ inch stainless 
steel Swagelok fittings on the side of the enclosure (Figure D-4; 3 or 6 fittings, 

Figure D-2.  Dimensions of the enclosure and mounting brackets 
of the Model 106-L-MC6/MC3. 

Figure D-3.  Electrical connections, outlet 
on the bottom of the Model 106-L-MC. 

12V Power      Serial   Relay 1  Outlet 
       In         

Relay 2 USB 
(inactive) 
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depending on the instrument you have purchased).  
The inlet tubing should be made of PTFE (Teflon ), 
PFA, FEP, PVDF or some other inert material that does 
not destroy ozone and that does not desorb plasticizers 
and other organics that can contaminate the flow path.  
The length of tubing should be kept as short as 
possible (preferably not more than a few feet) to 
minimize ozone destruction within the inlet tubing.  
Tygon , polypropylene (which may look like Teflon) 
and metal tubing should not be used.  FEP-lined Tygon 
tubing, which is used inside the instrument, provides 
the flexibility of Tygon with the inertness of FEP.  A 
particle filter inside the instrument helps to prevent 
internal contamination of the tubing and absorption cell 
by particulate matter.  If the user anticipates that 
especially dirty air will be sampled in one or more 
channels, an additional Teflon or PDVF external filter 
could be added outside the instrument to protect the 
sampling valve(s). The filter should be tested for ozone 
loss by measuring ambient ozone with and without the 
filter attached.  Filters and filter holders are available 
through 2B Technologies. 
 
Establish the exhaust outlet connection.  The Ozone Monitor has an interior ozone 
scrubber prior to the exhaust.  However, it is recommended that the outlet of the 
instrument (Figure D-3) be vented properly and away from personnel, in case the 
scrubber  capacity is exceeded (for example, for very high ozone concentrations, or if 
the scrubber needs replacement). 

Important recommendations.   

 As mentioned later in this appendix, the user can specify how many of the 
To prevent damage to the 

remain unobstructed/ 
uncapped.  That way, the user cannot inadvertently begin sampling from a port that 
is obstructed. 

 Although the instrument compensates for temperature drift, if strong temperature 
fluctuations are expected, the instrument should be thermally insulated.   

 Periodic zero and span checks, and annual calibration, are recommended. 
 
Allow 20 minutes for warmup.  Once properly installed as outlined above, the 
instrument may be turned on.  The instrument will display the version number of the 
software installed on the microprocessor and the instrument serial number.  After a few 
seconds, the instrument will start displaying readings for ozone.  The first dozen 
readings (requiring about two minutes) will be spurious, with large positive and negative 
swings due to the rapid warmup of the lamp and electronics.  Also, ozone readings may 
be inaccurate during the 10-20 minutes required for the lamp, photodiode, and internal 
temperature of the absorption cell to stabilize.  Four LEDs on the front panel indicate 

Figure D-4.  ¼-inch Swagelok inlets 
on the side of the 6-channel 
instrument. 
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whether the instrument is powered on (right LED), if flow and lamp voltage are adequate 
(middle two LEDs), and if measured ozone exceeds 100 ppb (left LED).  Allow 20 
minutes for instrument warmup before taking measurements. 
 
Default Settings.  When shipped from the factory, the instrument has the following 
default settings:  Avg=10 s, offset=0, slope=1, T in °C, P in mbar, O3 in ppb, auto sampling 
mode, duration=60 s, dwell=10 s, max channels=maximum number (3 or 6), manual 
channel=1. 

D.4 Summary of Operating Recommendations 

The following table gives a summary of the operating recommendations mentioned in 
this manual: 

 

Summary of Operating Recommendations 

Operating Recommendation Frequency Section 
Reference 

Allow ~20 minutes for instrument 
warmup before taking data 

Each startup 3.2, D.3 

Inlet tubing should be made of inert 
materials, such as PTFE, PFA, FED, 
PVDF (do not use Tygon®, 
polypropylene, or metal tubing) 

Each use 3.2, D.3 

Unused inlets should be unobstructed/ 
uncapped to prevent inadvertent 
damage to the internal pump 

Each use D.3 

Check the zero offset Occasionally 3.10, 6 

Perform multipoint calibration  Annually 
 Any time major disassembly 

of components is performed  
 Any time the zero or span 

checks give results outside of 
the acceptable limits 

5 

If strong temperature fluctuations are 
expected, place the instrument in a 
thermally insulated box 

User-defined 3.2, D.3 
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D.5 The LCD Display During Measurements

During normal measurements, the LCD display of the Model 106 multi-channel 
instruments differs slightly from the single-channel instrument.  The channel number 
currently being sampled is displayed in the upper left corner of the alternating display 
screens, for example if channel 2 is being sampled: 

            C2   O3=36.1 ppb   
             13:29  26/09/17   
 

where the current O3 measurement is 36.1 ppb (by volume), the time in 24-hour format 
is 1:29 pm, and the date in European format is September 26, 2017. The time/date 
display will alternate with two additional displays, for example: 

C2 O3=38.0 ppb  C2 O3=37.4 ppb 
T=26.9  P=923.5  F=820  V= 1.144 

 
where the cell temperature is 26.9°C, the cell pressure is 923.5 mbar, the air flow rate 
is 820 cc/min, and the photodiode voltage is 1.144 volts.  (See Section 3.9 of the main 
part of the manual for choosing other units for T, P, and O3.)   
 

Section D.6.2 below), the ozone measurement line of the display is replaced by, for 
example: 

Channel 2 Dwell 
 
If averaging for 1 min, 5 min, or 1 hour has been selected (Avg submenu), the display 
of the most recent average value alternates with the most recent ozone measurement, 
for example: 

Avg O3=54.1 ppb 
 

If logging has been selected (Dat submenu), the time/date is no longer displayed in the 
alternating screens.  Instead, the current log number and number of samples acquired 
for the next average are displayed.  For example, the display might read: 

Avg O3=54.1 ppb 
Log= 193:4 

where Avg O3 is the average ozone value most recently written to the logger, and the 
-s data points that 

have been measured so far for inclusion in the next average to be displayed and logged.  
If 1-min averaging is used, this number will increment from 0 to 5; for 5-min averaging, 
the number will increment from 0 to 29; and for 1-hr averaging, it will increment from 0 to 
359.  This number is displayed so that the user will know how many more 10-s 
measurements need to be made before a new average is displayed and logged.   
 
Note that if the LCD or serial menu is entered when an average is in progress, that 
unfinished average value will be lost and a new average will be started when 
measurements are resumed. 
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D.6 LCD Menu Operation

D.6.1 The LCD Menu Tree 

Many aspects of the Ozone Monitor
The menu tree of the multi-channel instruments is shown below.  Differences from the 
single-channel Model 106-L are shown in blue font (the Mch submenu).  Note that 
because of this change, the Lamp Test is accessible only from the serial menu for the 
multi-channel instruments. 
 

Main Menu

Dat Cfg Mch

Log EndXmt

D/T Cal I/O Unt

D/T: 10:32:21
14/10/2009

Fm O3

Bdr Ext Hrs

T/P

Cfg

REL1 V_OUT

O3

1m

USB

REL2

2400 4800 19200

SER

Avg

1hr5m10s2s MaxDwlDurMod
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D.6.2 The Multi-Channel Submenu (Mch)

During normal operation, press and hold in the Select switch to enter the Main Menu.  
Rotate the Select switch until the cursor is under the Mch submenu, and press the 
Select switch in to enter the submenu.  Four submenu choices then appear: 

Multi Ch Menu 
Mod   Dur   Dwl   Max   

 
Selecting the Mode (Mod) submenu allows you to select either automatic or manual as 
the operation mode for the multi-channel switching:   

Set Mode 
Auto   Manual    

 
Selecting Auto will sample each channel for the number of seconds (60 to 360) 
specified in the Duration (Dur) submenu and then switch automatically to the next 
channel.  The transition period between channels, Dwell (Dwl), can be set in the range 
of 0 to 30 seconds.  Data are not retained or averaged during this transition period.  Use 
the Select switch to move the cursor and make the desired selections for Duration and 
Dwell. 
 
Selecting Manual will enable the operator to specify the sampling channel via the next 
screen that appears: 

Select Channel 
Chan:  2        

Move the cursor under the channel number and click and then rotate the Select switch 
to increment the channels.  Click the Select switch to set the desired channel, and then 
use the back arrows to exit the menus and resume measurements.  Sampling will be 
performed on the selected channel until the user specifies a new manual setting or 
chooses automatic sampling. 
 
The Max submenu enables the user to specify the number of channels to be sampled 
(minimum=2; maximum=3 for the Model 106-L-MC3 and maximum=6 for the Model 
106-L-MC6).  Sampling will be done sequentially from Channel 1, so be sure to connect 
your chosen number of sample lines accordingly. 
 
Note that if the user wishes to sample only 1 channel, the Manual setting discussed 
above should be used. 
 

remain unobstructed/uncapped.  That way, the user cannot inadvertently begin 
sampling from a port that is obstructed. 

D.6.3 Other LCD Menu Functions 

The other aspects of the LCD Menu are identical to the single-channel Model 106-L.  
Please refer to the appropriate parts of Section 3 of this manual. 
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D.7 Using the Serial Connection

Data may be displayed to a computer using the 9-pin serial port connection (bottom of 
the instrument; see Figure D-3 in Section D.3).  Instructions for establishing connections 
to the computer are the same as the single-channel instrument; please refer to Sections 
3.12.1 and 3.12.2 of this manual.  Logged data may also be transmitted to a computer 
using the serial connection.  See Section 3.14 of this manual for information. 
 
In the multichannel instruments, the comma-delimited data line gives OZ_CH1, 
OZ_CH2, OZ_CH3, OZ_CH4, OZ_CH5, OZ_CH6, cell temperature, cell pressure, air 
flow rate, photodiode voltage, channel currently being sampled, date, and time. Except 

will repeat the most 
recent averages for those channels.  For a 6-channel instrument that is currently 
sampling Channel 4, an example data line is: 

45.8,37.4,90.2,38.9,17.9,93.0,31.1,852.2,780,1.2741,4,27/09/17,16:38:56 

where 

45.8 ppb =  last average for Channel 1 (in the user specified units) 
37.4 ppb =  last average for Channel 2  
90.2 ppb =  last average for Channel 3  
38.9 ppb =  latest individual measurement of Channel 4  
17.9 ppb =  last average for Channel 5  
93.0 ppb =  last average for Channel 6  
31.1 °C =  cell temperature  
852.2 mbar =  cell pressure  
780 cc/min =  air flow rate (volumetric) 
1.2741 V=  photodiode voltage 
4 =  channel currently being sampled 
Sept. 27, 2017 =  date 
4:38:56 pm =  time 
 
If logging has been selected, the line will begin with the log number, for example: 

221,45.8,37.4,90.2,38.9,17.9,93.0,31.1,852.2,780,1.2741,4,27/09/17,16:38:56 

where 221 is the log number. 
 
Several instrument operation functions are available through the serial connection.  
During normal operation, commands can be sent using the terminal emulator set with 

 (Section 3.12).  Listed below are the lower-case letters that 
are commands for performing certain operations while the instrument continues to 
measure: 

l Start logging and write over existing logged data 
t Transmit logged data 
e End logging 
h Output serial data line header 
m Serial menu 
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If the letter m is sent as a command, menu> will be displayed in the terminal emulator 
window.  When the serial menu is accessed, the instrument is no longer making 
measurements; it is waiting for the next command to be entered.  The following is the 
list of serial commands accessible from this point: 
 

Menu Commands: Serial Port  
 
l Start logging and write over existing logged data (also available during 

measurements). 
t End logging and transmit data (also available during measurements). 
e End logging (also available during measurements). 
h Output the serial header (also available during measurements). 
a Set averaging time: enter a number followed by carriage return (0 = 2 s, 1 = 10 

s, 2 = 1 min, 3 = 5 min, 4 = 1 hour). 
z Set the zero offset calibration factor: displays current setting and waits for a 

new setting followed by carriage return (enter setting in ppb [integers only]). 
s Set the slope calibration factor: displays current setting and waits for a new 

setting followed by carriage return. 
c Set the time and date 

n To exit without changing date or time 
d Asks to enter date in DDMMYY format 
t Asks to enter time in HHMMSS format. 

Y Set all configuration to default.* 
B Set to Auto mode. 
M Set to Manual mode. 
b Set the Auto mode measurement duration time. 
i Set the Auto mode dwell time. 
k Set manual channel. 
m Set the number of ozone channels to use (1-6 or 1-3). 
n Output instrument serial number. 
p Perform Lamp test. 
o Change relay 2 operation for diagnostics (Temp, Press, Flow, PDV). 

1 Enable temperature inclusion for relay 2. 
! Disable temperature inclusion for relay 2. 
2 Enable pressure inclusion for relay 2. 
@ Disable pressure inclusion for relay 2. 
3 Enable flow inclusion for relay 2. 
# Disable flow inclusion for relay 2. 
4 Enable pdv inclusion for relay 2. 
$ Disable pdv inclusion for relay 2. 

q Change relay 2 operation for Ozone. 
? Output this help menu. 
x Exit the serial menu. 

*  Default settings for the multi-channel instruments: Avg=10 s, offset=0, slope=1, T in °C, P in mbar, O3 in 
ppb, auto sampling mode, duration=60 s, dwell=10 s, max channels=maximum number (3 or 6), manual 
channel=1, serial number resets to 1000 when command Y is executed.  To reset to original serial number, 
use command r and password bould. 
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D.8 LED Indicator Lights

Four indicator lights are on the front instrument panel.  From left to right: 

 The far-left light indicates the ozone level is above 100 ppb.  If the Monitor is 
sampling ambient air, personnel in the vicinity should take precautions to avoid 
breathing unsafe levels of ozone. 

 The Low Flow indicator comes on if the flow rate is less than 0.4 L/min.  This 
indicates that there could be leaks, or that the air pump needs replacing.  See 
the Maintenance/Troubleshooting Section of this manual (Section 4). 

 The Low Lamp indicator comes on if the lamp voltage drops below 0.6 volts, 
indicating that a lamp test should be conducted (Section 3.19) and that the lamp 
may need replacement and/or the flow path may need cleaning.   

 The Power indicator is on the far right.  It will always be on during normal 
operation. 

D.9 Other Aspects Regarding Operation of the Multi-Channel Model 106-L 

Except as noted in Appendix D above, and described in the list below below, operation 
of the multi-channel configuration of the Model 106-L is identical to the single-channel 
standard configuration of the instrument.  Please refer to Section 3 of this manual. 

 The same units settings for temperature, pressure, and ozone are used for all 
channels of the multi-channel instrument. See Section 3.9. 

 The same calibration parameters are applied to all channels. 

 The relays switch if measurements from any channel meet the criteria (i.e., they 
provide a global alarm).  See Section 3.18 for a description of relay operation. 

 The USB output is not active on the multi-channel instrument.  A serial to USB 
converter is provided with the instrument to enable USB connection. 

 Analog output is not enabled in the multi-channel instrument. 

D.10 Maintenance/Troubleshooting, Calibration, and Zero/Span Checks 

The descriptions found in Sections 4, 5, and 6 of this manual apply to the multi-channel 
configurations, Model 106-L-MC3 and Model 106-L-MC6.  
 
Additional notes in the case of maintenance of the multi-channel instruments are: 
 The inlet filter located inside the instrument (Figure D-5 below) should be changed 

approximately every 1 to 3 months of operation of the instrument, depending on the 
particulate loading of the air being sampled.  If using external prefilters on the 
individual sample lines, this frequency may be reduced. 

 
Full calibration at least annually is recommended.  2B Technologies provides calibration 
service.  Alternatively, the user may perform the calibration.  Section 5 of this manual 
provides guidelines for calibration.  Periodic zero and span checks are recommended.  
See Section 6 of this manual.  
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D.11 Labeled Instrument Photos

 

Figure D-5.  Top view of the Model 106-L-MC6 Ozone Monitor.  See Figures 7.1a 
and 7.1b of this manual for a better view of the analogous components.  
For clarity, an inlet filter located along the left side is not shown here. 
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Figure D-6.  Bottom View of the Model 106-L-MC3 and Model 106-L-MC6 Multi-
Channel Ozone Monitor. 
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Figure D-7.  (a) Side View of the Model 106-L-MC6 Multi-Channel Ozone Monitor.  
(b) Top inside view, with filter installed (see Figure D-5 for component labeling). 

                12V Power         Serial Port       Relay 1           Outlet 
                        In         

Relay 2 

USB (inactive) 
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Figure D-8.  Enclosure Dimensions of the Model 106-L-MC3 and Model 106-L-MC6 
Multi-Channel Ozone Monitors. 

[ 7.3  (18.5 cm) 
with door closed ] 


