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1 Description 

The Evolution Series CM2010 Internal Zero and Span (IZS) module is a device for checking the accu-
racy of the CM2010 ozone ANALYSER at zero and one or two span points. Zero air is supplied from an 
internal charcoal scrubber and the span points are generated by passing the zero air past an ultraviolet 
lamp in a temperature controlled chamber. 

1.1 Specifications 

O3 Output 

One or two user selectable points from 0.025 to 0.250 ppm. 

Repeatability 

Short term (24 hours):  0.002 ppm or 1 % of reading, whichever is greater. 

Long term (30 days):  0.010 ppm or 5 % of reading, whichever is greater. 

Temperature Stability 

0.2 % or 0.0002 ppm per C, whichever is greater. 

Flow Rate 

30 10 ml per minute continuous purge flow. 

500 100 ml per minute total flow (in Span mode). 

Power 

+12 volts from CM2010 analyser. 

Ambient Temperature 

5 C to 40 C. 
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2 Operation 

The CM2010 IZS module consists of a zero air generator, ozone generator, pneumatics, valves, and 
control circuitry. The analyser is allowed to selectively measure sample, zero, or span points, depend-
ing on the setting of the CALIBRATION MENU. The CM2010 IZS provides a simple, reliable method of 
checking the repeatability and accuracy of the CM2010 analyser. 

2.1 IZS Operation 

IZS control is available through the CALIBRATION MENU and O3 GEN. MENU. 

The CALIBRATION MENU contains entries used to set up the IZS operation. The choice of TIMED or 
MANUAL calibration creates a slightly different screen. TIMED calibration generates a zero/span check 
that will occur at the interval chosen, without operator interface. MANUAL calibration allows for operator 
controlled operation. The O3 GEN. MENU allows the operator to program the specific points for the IZS 
output and to initiate a generator calibration. 

Timed Calibration Menu 

When CALIBRATION: TIMED is selected, the following screen is displayed. 

Figure 2-1 Timed Calibration menu 

CALIBRATION MENU 

 CALIBRATION :           TIMED 

 TIMER INTERVAL :                  24 

 STARTING HOUR :                   0 

 O3 TIMED SPAN : 10.000          PPM 

 CALIBRATION :            INTERNAL 

 SPAN COMP.      :             DISABLED 

 O3 SPAN RATION : 1.0000 

 O3 GEN. MENU : 

  

Menu Option Function 

CALIBRATION TIMED:  Runs the microprocessor-controlled zero/span check at the speci-
fied time. 

TIMER INTERVAL The number of hours between microprocessor-generated zero/span checks. 

STARTING HOUR The operator chosen hour for the first automatic zero/span check. 

O3 TIMED SPAN The expected external O3 span value to be read for SPAN COMP calcula-
tions. This field is only active if CALIBRATION: EXTERNAL is selected. 

CALIBRATION Choices are EXTERNAL and INTERNAL. EXTERNAL enables the optional 
External Zero-Span valve control. INTERNAL enables the optional Internal 
Zero-Span function and activates the O3 GEN. MENU. 

SPAN COMP. Choices are DISABLED and ENABLED. This enables automatic compensa-
tion of readings based on the result of a zero/span cycle. For USEPA 
designated use, this must be set to DISABLED. 
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Menu Option Function 

O3 SPAN RATIO A microprocessor-generated field; the value by which the span reading is 
multiplied to correct it to the calibration value. This value is only applied if 
SPAN COMP is ENABLED. 

O3 GEN. MENU This choice displays the O3 GEN. MENU. The menu is only active if 
CALIBRATION: INTERNAL is selected. 

 

Manual Calibration Menu 

When CALIBRATION: MANUAL is selected, the following screen is displayed. 

Figure 2-2 Manual Calibration menu 

CALIBRATION MENU 

 CALIBRATION :              MANUAL 

 CAL. MODE   :              MEAURE 

 O3 TIMED SPAN : 10.000          PPM 

 CALIBRATION :            INTERNAL 

 SPAN COMP.      :             DISABLED 

 O3 SPAN RATION : 1.0000 

 O3 GEN. MENU : 

  

Menu Option Function 

CALIBRATION MANUAL:  Allows operator controlled operation. 

CAL. MODE Choices are MEASURE (normal mode), SPAN (span valve), ZERO (zero 
valve), and CYCLE (zero/span cycle). This choice is based on the valve the 
operator wants to open. 

O3 TIMED SPAN The expected external O3 span value to be read for SPAN COMP calcula-
tions. This field is only active if CALIBRATION: EXTERNAL is selected. 

CALIBRATION Choices are EXTERNAL and INTERNAL. EXTERNAL enables the optional 
EZS valve control. INTERNAL enables the optional Internal Zero-Span func-
tion and activates the O3 GEN. MENU. 

SPAN COMP. Choices are DISABLED and ENABLED. This enables automatic compensa-
tion of readings based on the result of a zero/span cycle. For USEPA 
designated use, this must be set to DISABLED. 

O3 SPAN RATIO A microprocessor-generated field; the value by which the span reading is 
multiplied to correct it to the calibration value. This value is only applied if 
SPAN COMP is ENABLED. 

O3 GEN. MENU This choice displays the O3 GEN. MENU. The menu is only active if 
CALIBRATION: INTERNAL is selected. 
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O3 Generator Menu 

When the O3 GEN. MENU option is chosen from the CALIBRATION MENU, the following screen is 
displayed. 

Figure 2-3 O3 Generator menu 

O3 GEN. MENU 

 O3 FLOW  :           START 

 OUTPUT      : 0.250   PPM 

 POINT #1    : 0.250     PPM 

 POINT #2    : 0.100     PPM 

 

 GEN. LAMP   :           OPERATE 

 STEP TIME   : 15    MIN 

 O3          : 1.000     PPM 

 LAMP TEMP   : 51.2      DEG C 

 LAMP CURRENT : 3.53      MA 

 

Menu Option Function 

O3 CALIB. When selected and entered, a self-calibration cycle starts for the ozone 
generator. Refer to section 2.2 below. 

OUTPUT The current programmed output of the ozone generator. This is the value the 
generator will produce if CAL MODE: SPAN is selected. 

POINT #1, POINT #2 Two span points used during an AZS cycle. These points can be any con-
centration value achievable by the ozone generator. POINT #1 is always 
greater than POINT #2. 

GEN. LAMP Choices are OPERATE and CALIBRATE. OPERATE is the normal mode. 
CALIBRATE drives the O3 lamp to its maximum output. CAL MODE: SPAN 
must be selected for CALIBRATE to function. 

STEP TIME The time in minutes that the ANALYSER remains in each step of an AZS 
cycle or generator calibration cycle. 

O3 The current measured ozone concentration. 

LAMP TEMP The temperature of the ozone generating lamp. 

LAMP CURRENT The measured current through the ozone generating lamp. 
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Manual IZS Operation 

To operate the IZS from the CALIBRATION: MANUAL menu:  

1. Verify that CALIBRATION: INTERNAL is selected. 

2. From the O3 GEN. MENU, program the desired values for OUTPUT, POINT #1,and POINT #2 
(in PPM). If the second point (POINT #2) is not required, program this value to 0.000. Program 
the desired STEP TIME (in minutes). This is the amount of time the ANALYSER remains at 
each zero or span point during a calibration cycle. 

3. Select the CALIBRATION MENU. The following controls are available: 

• CAL MODE: ZERO. The ANALYSER switches to the output of the IZS zero air scrub-
ber. The ANALYSER remains in ZERO until the CAL MODE is changed. 

• CAL MODE: SPAN. The ANALYSER switches to the output of the IZS O3 generator. 
The O3 output value will be at the value programmed in the OUTPUT field of the O3 
GEN. MENU. The ANALYSER remains in SPAN until the CAL MODE is changed. 

• CAL MODE: CYCLE. The ANALYSER initiates a ZERO/ 
POINT #1/POINT #2 cycle. Each step lasts as long as the programmed STEP TIME. If 
POINT #2 is not required, program this value to 0.000 PPM. 

Timed IZS Operation 

To operate the IZS from the CALIBRATION: TIMED menu: 

1. Verify that CALIBRATION: INTERNAL is selected. 

2. From the O3 GEN. MENU, program the desired values for POINT #1 and POINT #2 (in PPM). 
If the second point (POINT #2) is not required, program this value to 0.000. Program the de-
sired STEP TIME (in minutes). This is the amount of time the ANALYSER will remain at each 
zero or span point. 

3. From the CALIBRATION MENU, select the desired STARTING HOUR and TIMER INTERVAL.   

When the selected time arrives, the ANALYSER initiates a ZERO/POINT #1/ 
POINT #2 cycle. Each step lasts as long as the programmed STEP TIME. If POINT #2 is not required, 
program this value to 0.000 PPM. 

2.2 Generator Calibration 

Before calibrating the IZS O3  generator, the analyser must be calibrated to a known source of ozone 
as outlined in the CM2010 Operation Manual. 

Calibration Overview 

Internal calibration of the IZS O3 generator uses the O3 analyser portion of the CM2010 to monitor and 
record the output of the O3 generator over a range of UV lamp currents. The resulting outputs are used 
to generate a calibration curve, which is stored in the memory of the microprocessor. The microproces-
sor uses this curve to determine the lamp current required to produce a desired value of O3. 

During a calibration, the microprocessor will: 

• establish a maximum lamp current for a particular lamp 

• establish the O3 output of the lamp over a range of lamp current values 

• automatically compute the calibration curve for the lamp. 
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The calibration sequence consists of the following: 

• The operator selects Span calibration mode and turns the UV lamp on to maximum. 

• The microprocessor monitors the current driving the lamp and records this maximum value. 

• The operator initiates an internal calibration cycle. 

• The UV lamp is set to 70 % of its maximum current.   

• The analyser is switched to zero air for one step while the lamp stabilizes at 70 %. 

• The analyser switches to span and monitors the ozone output of the lamp at 70 % for one full 
step. 

• The UV lamp current is reduced to 60 %, 50 %, 40 %, and 30 % for a step at each setting, and 
the ozone output is monitored at each point. 

• The microprocessor computes the calibration curve for the analyser and stores it in memory. 

• The calibration curve generated during the calibration cycle is then used to determine the re-
quired lamp current to produce a desired amount of ozone. 

O3 Generator Calibration Procedure 

Before calibrating the IZS O3  generator, the analyser must be calibrated to a known source of ozone as 
outlined in the CM2010 Operation Manual. 

1. Verify that the analyser is stable and has been calibrated to a known source of ozone. 

2. Verify that CALIBRATION: INTERNAL is selected. 

3. From the CALIBRATION MENU, select CAL MODE: SPAN. 

4. From the O3 GEN. MENU, select STEP TIME and program to the desired value. Step time is 
the length of time the generator remains at each calibration point during the O3 generator cali-
bration cycle. A minimum of 15 minutes is recommended, but the longer the step time, the 
more accurate the calibration cycle. 

5. From the O3 GEN. MENU, select GEN. LAMP: CALIBRATE and press <Enter>. Verify that the 
LAMP CURRENT increases to above 7 mA. 

6. Allow the ANALYSER to run in CALIBRATE mode for about 5 minutes. This allows the lamp to 
come to temperature and stabilize.   

Note:  After installation of a new lamp, it is advisable to select GEN. LAMP: CALIBRATE and 
allow the lamp to run for several hours (preferably overnight) before calibration. 

7. Select GEN. LAMP: OPERATE and press <Enter>. 

8. Select O3 CALIB: START and press <Enter>. This initiates the internal O3 generator calibra-
tion, and the main screen displays OZONE GENERATOR CALIBRATION. The calibration lasts 
approximately six times longer than the programmed STEP TIME. The calibration may be 
aborted at any time by selecting the CALIBRATION MENU and selecting CAL. MODE: 
OPERATE. 

9. After the calibration cycle is complete, the ANALYSER automatically returns to CAL. MODE: 
MEASURE. 

The ozone generator calibration is now complete. 
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Fine Adjustments 

The IZS module is designed to give a daily span check, not a calibration value, and as a daily check it 
is intended to provide relative accuracy. It may be necessary to adjust the programmed values for the 
O3 generator (OUTPUT, POINT #1, and POINT #2) slightly up or down to achieve the desired output 
from the O3 generator.   

The physical position of the UV lamp can be adjusted to increase or decrease the O3 output as desired. 
This allows calibration and operation of the O3 generator over a higher or lower range of outputs for a 
specific application. Refer to the CM2010 IZS Module Service Instructions for adjustment procedures. 
Higher and lower output UV lamps are available to increase the range of operation. 

 


