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UNPACKING 
Carefully remove the instrument from the packing case.  The packing case is a heavy-
duty, double-walled, cardboard carton.  We urge you to recycle the packing material in an 
environmentally safe manner. 
 
The AC power line cord is permanently attached to the rear of the unit. Please do not 
attempt to disconnect. 

 
 

APPLYING  POWER TO THE MODEL DT5000 
The Model DT5000 analyzer operates at 115V, 50/60 Hz.  A factory option is available for 
230V, 50/60 Hz operation.  Inspect the serial number label at the side of the instrument 
for the proper AC input voltage.  For maximum stability, use a voltage-stabilized line for 
AC input power.  Make sure the power switch is in the "OFF" position when plugging in 
the unit.  Do not turn on the unit until all the connections are complete. 

 
 

GAS CONNECTIONS AT THE REAR PANEL 
Sample Inlet -- The sample gas should be free of water, oil, and particulates .  A particle 
filter of less than 3 micron should be used.   
 
The sample pressure at the inlet should be approximately 2 - 3 PSI.  
  
Instrument Air Inlet -- A particle filter of less than 3 micron is fitted internally.   
 
The instrument air pressure at the inlet should be approximately 2 -3 PSI. 

 
 

EXHAUST  
It is very important to properly exhaust the gases to the ambient outside air.  The exhaust 
gas contains large amounts of ozone and the gases that are being measured.  Connect 
the exhaust fitting to an exhaust line of at least 19 mm (3/4") to reduce the back pressure.   

 
 

INPUT/OUTPUT CONNECTIONS -- REAR PANEL 
A terminal block is supplied. On this terminal block is the 4-20 mA output for the NOx 
signal as are numerous other connection ports.  See drawing 06-3807 for details. 
 
POWER ON 
After connections are made to the sample inlet instrument air and the pump - the analyzer 
is ready for power on. 
 
Make sure that the AC applied voltage is the value on the nameplate (S/N plate).  More 
stable operation is maintained with a regulated AC line. 
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THEORY OF OPERATION 
Refer to the block diagram, at the end of this Manual. The sample gas enters at the 
sample inlet port. Instrument air also enters at another port. Part of the oxygen in the 
instrument air is converted to ozone. 
 
CONVERTER 

The converter is an oven that converts NO2 to NO. It operates at about 302°C 
(575°F). 
 

OZONE GENERATOR 
Instrument air enters the ozone generator. This generator has an ultraviolet tube that 
will convert oxygen to ozone. 

 
MIXING CHAMBER 

The sample and the ozone mix and a chemical reaction takes place.  
 
This reaction also produces a small amount of light, which is detected by the 
photomultiplier tube.  The amount of light is directly proportional to the NO 
concentration. 
 

PHOTOMULTIPLIER TUBE 
This vacuum tube measures the small amount of light generated in the reaction.  The 
photomultiplier tube is extremely sensitive to light.  A semi-darkened room should be 
used if the tube is removed during maintenance.  When the tube is inserted back into 
the housing, it will take about 24 hours to settle down again. 
 
The photomultiplier tube operates at about 1000 V DC.  Increasing this DC voltage can 
increase the gain of the photomultiplier tube. 

 
 

OUTPUT 
The output of this unit is a 4-20 mA signal.  The range that corresponds to the mA signal 
is the one chosen under Recorder Range (see Section 12). 
 
 
SAMPLE  INLET PRESSURE 
It is important for the stable operation of the Model DT5000 to have 2-3 PSI pressure at 
the sample inlet.  Use the same pressure for the instrument air. 

 
 

FRONT PANEL  - KEYPAD  & DISPLAY 
The functions of the NOx analyzer are controlled through the keypad, and operate in 
conjunction with the display.  The Keypad layout is shown below: 
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Front View of DT5000 Analyzer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Keypad 
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RUN, MAIN MENU, CALIBRATION,PARAMETER,  AND UTILITIES SCREENS 

 
After applying power to the unit the following Run Screen will appear.  The system will 
undergo a warm up period before displaying any Instant and Average values.  

 
 
 
 
 
 
 
 
 
 
 
 

         
 
 

 
 
 

Run Screen 
 

Note:  The unit of measure may be ppm or mg/m3 depending on the 
units selected (see CALIBRATION later in this manual). 
 
Also shown on this screen is the date and time of day as programmed under 
PARAMETERS later in this manual. 

 
When the control reaches its operating temperature the “Warm Up” will change to 
“OK”.  The screen is now in the full operating Run Mode. 
 
Press the CLEAR key on the keypad to bring up the Main Menu screen. 
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Main Menu 

 
 
Pressing the “1” key or the CLEAR key while in the Main Menu screen will return you 
to the Run Screen. 
 
Pressing the “2” key will bring-up the Calibrate menu.  The Calibrate menu allows the 
user to adjust the following: 

Manual Zero CAL 
Manual Span CAL 
Span Gas Value 
Purge Time 
Auto Calibration 
Hold in CAL 

 
Pressing the “3” key will bring-up the PARAMETERS menu.  The PARAMETERS 
menu allows the user to adjust the following: 

NOx High Setpoint 
Rolling Average 
Set Time 
Set Date 
Full Scale 
Recorder Range 

 
 
Pressing the “4” key will bring-up the UTILITIES menu.  The UTILITIES menu allows 
the user to adjust the following: 
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Signals 
Analog Output 
Digital I/O 
PMT Check 
Software Version 
Restore Defaults 
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CALIBRATION 
 

The Main Menu screen will look like the one below after the “2” key is pressed.  The 
arrow  �  shows which parameter will be selected for programming if the ENTER key 
is pressed. 
 
Press the up arrow �  or down arrow �  to move to the parameter you wish to program 
(as indicated by the �  arrow).  For the purpose of this manual we will simply scroll 
down the parameters one-by-one. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Manual Zero CAL  

Pressing ENTER with the arrow pointing to Manual Zero CAL brings up the following 
screen: 
 
 

 
 

 
 
 
 
The purge delay is the time (in seconds) remaining until the zero sample is drawn.  
The delay allows any gas in the sample line to be cleared out before the calibration is 
performed.  When the purge delay times out, the zero reference gas is sampled and 
the “Purge Delay” is replaced by “Sample Delay”.  When the sample delay times out 
the screen returns to the MAIN MENU. The value in the brackets is the reference 
value.  

    **  CALIBRATE ** 
     MANUAL ZERO  
PURGE DELAY = 49 
NOx  =   X.X      [0] 

        MAIN MENU 
   2 – CALIBRATION 
�       Manual Zero CAL 

    Manual Span CAL 
    Span Gas Value 
    Purge Time 
    Auto Calibration 
    Hold in CAL 
 

   3 – PARAMETERS 
         NOx High Setpoint 
         Rolling Average 
         Set Time 
         Set Date 
         Full Scale 
         Recorder Range 
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Note:  The Manual Span CAL (second selection under 
CALIBRATION on the MAIN MENU) uses the NOx value 
entered in Span Gas Value (third selection under 
CALIBRATION on the MAIN MENU).  Program Span Gas 
Value prior to Manual Span CAL when changing the 
calibration gas supply, or for initial operation . 
 

 
 
Manual Span CAL  

Press the �  or �  arrow until the �  arrow is pointing to Manual Span CAL, press the 
ENTER key and the following screen appears: 
 
 
 
 
 
 
 
The purge delay is the time (in seconds) remaining until the Span sample is drawn.  
The delay allows any gas in the sample line to be cleared out before the calibration is 
performed.  When the purge delay times out, the Span reference gas is sampled and 
the “Purge Delay” is replaced by “Sample Delay”.  When the sample delay times out 
the screen returns to the Main Menu. The value in the brackets is the reference value.  
 
 
Span Gas Value  
Press the �  or �  arrow until the �  arrow is pointing to Span Gas Value, press the 
ENTER key and the following screen appears: 
 
Note:  There are two possible span check screens that will appear (PPM or mg/m3), 
depending on the units selected when setting up “Full Scale” under the Parameter 
menu discussed later. 
 
 

 
 
 
 
Span Check Screen when ppm is selected as the full scale units. 

 
To edit the NOx Span Cal Gas value, press the  numeric keys that correspond to the 
desired value and press ENTER on the keypad to accept this value.  The 
programmable range is 10 ppm to the full scale value. 
 

     **  CALIBRATION ** 
         MANUAL SPAN 
PURGE DELAY = XX 
NOx = XXXX.X   [xxxx.x] 

     NOx Span Cal Gas 
           
Span = XXXX ppm  
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Note: When the full scale units have been selected as mg/m3, you have the choice of 
using span gas provided in either ppm or mg/m3.  If you selected mg/m3 as the full 
scale units under PARAMETERS, pressing ENTER when the �  is opposite Span Gas 
Value on the Main Menu will bring up the following span check screen: 
 
 
 
 
 
 

Span Gas Units screen when mg/m 3 is selected as the full scale units. 
 
The NOx Span Cal Gas screen will reappear as shown below if “1” is selected.  If “0” 
is selected the units will be ppm. 
 
 
 
 
 
 
 
To edit the NOx Span Cal Gas value, press the  numeric keys that correspond to the 
desired value and press ENTER on the keypad to accept this value.  The 
programmable range is 10 mg/m3 to the full scale value. 
 
After ENTER is pressed the screen will return to the Main Menu.   
 
 

Purge Time  
Press the �  or �  arrow until the �  arrow is pointing to Purge Time, press the ENTER 
key and the following screen appears: 

 
 
 
 
 
 
 
During an automatic or manual zero or span calibration the system requires that 
the only gas in the analyzer is calibration gas.  The CAL Purge Time is the time it 
will take the calibration gas to saturate the system and the analyzer.  This time is 
dependent on the distance between the cal gas supply and the analyzer.   This 
time must also include the reading stabilization time. 
 
To edit the CAL. PURGE TIME, press the numeric keys that correspond to the 
desired maximum value, and press the ENTER key to accept this value.  The 
programmable range is 0 to 60 seconds. 

     Span Gas Units 
    0=ppm, 1=mg/m3        
 
Units = 1    

     NOx Span Cal Gas 
     
Span = XXXX mg/m3 

       CAL. PURGE TIME 
   
  CPT  =  60 sec. 
 



 
Model DT5000 Operations Manual 

 

Page 13 of 33 

 
Initially, a CAL PURGE TIME of 20 seconds should be used.  Run a NOx Span Cal 
Gas calibration and determine if this time is adequate based on the Span Cal Gas 
value and reading stabilization time.  Keep adjusting the CAL. PURGE TIME 
upward until the NOx Span Cal Gas run provides a correct and stable reading.  
 
After the value is accepted the screen will revert to the Main Menu.  If the value 
entered is not within an acceptable range the value will not be accepted and the 
screen will remain in the CAL. PURGE TIME screen. 

 
 
Auto Calibration  

Press the �  or �  arrow until the �  arrow is pointing to Auto Calibration, press the 
ENTER key and the following screen appears: 
 

 
 
 
 
 
Auto Calibration, when enabled, permits the analyzer to automatically perform NOx 
Zero and Span calibration at programmable time intervals.  A start time (AUTO 
CAL. HOUR), and a repetition period (AUTO CAL. PERIOD) for this auto 
calibration are field programmable. 
 
The AUTO CAL. PERIOD is the time period (in hours) between auto calibrations.   
 
To edit the AUTO CAL. PERIOD press the numeric keys that correspond to the 
desired hours. The programmable range is from 1 hour to 24 hours.  
 
Press the ENTER key to accept this value and the AUTO CAL. HOUR screen 
appears. 
 
 
 
 
 
 
The AUTO CAL. HOUR is the hour of the day (in military time) that the AUTO CAL. 
PERIOD is referenced from.  As an example, if the AUTO CAL. HOUR is 
programmed to 12, and the AUTO CAL. PERIOD is programmed to 8, the auto 
calibrate routine will start at 12:00 Noon, and repeat at 8:00 pm, 4:00 am, and 
12:00 Noon again.  This cycle will repeat as long as the times are not changed and 
the analyzer is not turned off.  If the analyzer is turned off, the auto calibrate 
routine will begin again when the analyzer is turned on and repeat at the AUTO 

     AUTO CAL. HOUR 
 
Hour  =  0  

AUTO CAL. PERIOD 
 
PERIOD = 24 hour (s) 
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CAL. PERIOD time interval.  When the AUTO CAL. HOUR is reached, the system 
will synchronize to this time and the original cycle will again become active. 
 
To edit the AUTO CAL. HOUR press the numeric keys that correspond to the 
desired hour. The programmable range is from 1 hour to 23 hours.  Press the 
ENTER key to accept this value and move to the AUTO CAL. ENABLE screen 
shown below. 
 
 
 
 
 
 
 
To edit the AUTO CAL. ENABLE press either the “1” numeric key to enable the 
auto calibrate routine, or the “0” numeric key to disable the auto calibrate routine.  
Press the ENTER key to accept this value.  

 
After the value is accepted the screen will return to the Main Menu. 

 
 

Hold in CAL  
Press the �  or �  arrow until the �  arrow is pointing to Hold in CAL, press the ENTER 
key and the following screen appears: 

 

 

 

 

The HOLD OUTPUT IN CAL. screen allows the choice of having the 4-20 mA 
output level remain at the last good NOx value, or follow the value of the 
calibration routine when a calibration is being performed,  Holding the last good 
NOx value ensures that the calibration value does not get recorded as an 
exceedance. 
 
Entering “0” will cause the analyzer’s 4-20 mA output NOT to hold the last good 
NOx value, but instead follow the value of the new calibration gas. 
 
Entering “1” will cause the analyzer’s 4-20 mA output to HOLD the last good NOx 
value and ignore the new calibration gas value.  
 
The value on the digital display is not affected by the above selection and always 
follows the calibration gas. 

 
After the “0” or “1” choice is accepted the screen will return to the Main Menu. 

   AUTO CAL. ENABLE 
 
0 = DISABLE,  1 = ENABLE  
 
ENABLE  =  0  

    HOLD OUTPUT IN CAL. 
 
 
 HOLD  =  0 
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PARAMETERS 

 

Pressing the “3” key from the Main Menu, will bring up the PARAMETERS heading, 
the Main Menu screen will look like the one below:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The arrow  �  shows which parameter will be selected for programming if the ENTER 
key is pressed. 
 
Press the up arrow �  or down arrow �  to move to the parameter you wish to program 
(as indicated by the �  arrow).  For the purpose of this manual we will simply scroll 
down the parameters one-by-one. 
 
 

NOx High Setpoint  
The �  arrow is presently pointing to NOx High Setpoint, press the ENTER key and 
the following screen appears: 

 

 

 

 

NOx HIGH SETPOINT screen allows the setting of the alarm level for the NOx high 
level.  A NOx value at or above the selected value will cause high alarm level relay to 
toggle.  At the same time “HIGH LEVEL ALARM” will be displayed on the Run Screen. 

 
The programmable range is 0 to full scale value.  Press the numeric keys that 
correspond with the desired value and press the ENTER key to accept this value.   
 

     NOx HIGH SETPOINT 
 
NOx HIGH = 750 ppm 

        MAIN MENU 
   3 – PARAMETERS 
 �     NOx High Setpoint 
         Rolling Average 
         Set Time 
         Set Date 
         Full Scale 
         Recorder Range 
 
   4 – UTILITIES 
        Signals 
        Analog Output 
        Digital I/O  
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If the entered value is out of range, the screen will display the highest value that will 
be accepted.  Simply repeat the above instructions with the correct value.  After the 
value is accepted the screen will revert to the Main Menu. 
 

Rolling Average  
Press the �  or �  arrow until the �  arrow is pointing to Rolling Average, press the 
ENTER key and the following screen appears: 

 

 

 

 

To reduce short term fluctuations in the NOx value displayed on the RUN screen it is 
advantageous to average this value over a short time period.  The value entered here 
sets the time frame for this average.  This average is also reflected in the 4-20 mA 
output value, and the Modbus output. 
 
To edit the Rolling Average, press the numeric keys that correspond with the desired 
time and press the ENTER key to accept this value.  The programmable range is 1 to 
240 minutes. 
 
After the value is accepted the screen will revert to the Main Menu. 
 

Set Time  
Press the �  or �  arrow until the �  arrow is pointing to Set Time, press the ENTER key 
and the following screen appears: 

 

 

 

 

 

 

To change the time, press the ENTER key, and the following screen appears: 
 
 
 
 
 
 
 
 

     ROLLING AVERAGE 
 
AVG = 60 Minute (s) 

      
   TIME = 02:59 
 
   ENTER to change 
 
   CLEAR to exit 

      
           TIME SET 
 
   TIME  =   
                  HH:MM 
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Press the numeric keys that correspond to the military time desired.  The time you 
select will show just above the HH:MM. 
 
After the value is accepted the screen will revert to the Main Menu. 
 
 

Set Date 
Press the �  or �  arrow until the �  arrow is pointing to Set Date, press the ENTER key 
and the following screen appears: 
 
 
 
 
 
 
 
 
To change the time, press the ENTER key, and the following screen appears: 
 
 
 
 
 
 
 
 
Press the numeric keys that correspond to the date desired.  The time you select will 
show just above the MM:DD:YYYY.  If the date is improper the control will nota accept 
it when ENTER is pressed.   
 
After the value is accepted the screen will revert to the Main Menu. 
 
 

Full Scale  
Press the �  or �  arrow until the �  arrow is pointing to Full Scale, press the ENTER 
key and the following screen appears: 
 
 
 
 
 
 
 
 
 

      
   DATE = 01/01/2009 
 
   ENTER to change 
 
   CLEAR to exit 

      
           SET DATE 
 
   DATE  =   
                  MM:DD:YYYY 
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The Full Scale value should be set for the maximum level of NOx, in ppm or mg/m3, 
that the sample gas is expect to contain.  
 
This screen consists of a list of all the full scale values that are acceptable to the 
analyzer.   
 
The two arrows (�  � ) will point to the present full scale value.  In the above screen 
the present full scale value is 1000 ppm.  Pressing the “� ” or “� ” key will scroll the 
display through the various options.  When the arrows (�  � )  are opposite the 
desired value, press ENTER.  A screen will appear confirming the selection and then 
return to the Main Menu. 

 
 

Recorder Range  
Press the �  or �  arrow until the �  arrow is pointing to Recorder Range, press the 
ENTER key and the following screen appears: 
 
 
 
 
 
 
The recorder range is the maximum mg/m3 or ppm value (the units will match those 
selected in the Full Scale section) that you want the system to read at an output of 20 
mA.  Zero range is always 4mA. 
 
To edit the Recorder Range, press the numeric keys that correspond to the desired 
maximum value and press the ENTER key to accept this value.  The programmable 
range is a value of 10, to full scale value. 
 
If the entered value is out of range, the screen will not accept the value.   After the 
value is accepted the screen will return to the Main Menu. 

       NOx FULL SCALE 
 

   50 ppm 
100 ppm 
500 ppm 

    �    1000 ppm      �  
1500 ppm 
50 mg/m3 
1000 mg/m3 
1500 mg/m3 
2000 mg/m3 
3000 mg/m3 

       RECORDER RANGE 
 
RANGE  = 1000 ppm 
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NOx, NO, NO2 Mode  

Press the �  or �  arrow until the �  arrow is pointing to NOx, NO, NO2 Mode, press the 
ENTER key and the following screen appears: 
 
 
 
 
 
 

 
 
To edit the Gas Type, press the numeric keys that correspond to the desired gas and 
press the ENTER key to accept this number.  After the number is accepted the screen 
will return to the Main Menu. 
 
 

Converter Temp.  
Press the �  or �  arrow until the �  arrow is pointing to Converter Temp., press the 
ENTER key and the following screen appears: 
 

 

 
 

 

 

 

 

 
This screen allows the selection of the converter temperature display units. Pressing 
“0” and ENTER will display the temperature in degrees Fahrenheit, while pressing “1” 
and ENTER will display the temperature in Celcius. 

 
After the number is accepted the screen will change to the TEMP screen.    
 

 
 
 
 
 
The default temperature is 500°F (260°C) and should  not be changed without 
consulting the factory.   If initially this is not the converter temperature, press the 
numeric keys corresponding to this temperature and press the ENTER key.  If 

       GAS TYPE  
 
    0=NOx  1=NO  2=NO2 
 
 Mode = 0 

         CONVERTER 
      TEMPERATURE 
 
  TEMPERATURE UNITS 
    0 = Deg F,   1 = Deg C 
 
UNITS = 0 
 

           
TEMP = 500 Deg F 
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there is no change to be made just press the ENTER key and the screen will return 
to the Main Menu. 
 
 

Comms. Setup  
Press the �  or �  arrow until the �  arrow is pointing to Comms. Setup, press the 
ENTER key and the following screen appears: 

 
 
 
 
 
 
When communicating with a remote device (DCS, PC, PLC, etc.), each NOx 
analyzer must have a unique ID number between 0 and 255. 
 
To edit the Modbus ID, press the numeric keys that correspond to the desired 
number and press the ENTER key to accept this value.  The following screen will 
appear: 
 
 
 
 
 

If the system is communicating with a remote device, the remote device and the 
analyzer must both be communicating with the same parity.  Press either the “0” or 
“1” key depending on the parity desired, and then the ENTER key.  The following 
screen will appear: 
 
 

 
 
 
 
If the system is communicating with a remote device, the remote device and the 
analyzer must both be communicating with the same baud rate.  Press the numeric 
keys that correspond to the desired baud rate, and then the ENTER key.  After the 
values have accepted the screen will return to the Main Menu.   
 
 
 
 
 

MODBUS I. D.   # 
 
I. D.  =   000 
 

MODBUS PORT PARITY 
0=Even,  1=Odd 
Parity =  0  
 

MODBUS BAUD RATE  
4800,  9600,  19200 
BAUD  =  09600 
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UTILITIES 

 
Pressing the “4” key from the Main Menu, will bring up the UTILITIES heading, the 
Main Menu screen will look like the one below:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The arrow  �  shows which parameter will be selected for programming if the ENTER 
key is pressed. 
 
Press the up arrow �  or down arrow �  to move to the parameter you wish to program 
(as indicated by the �  arrow).  For the purpose of this manual we will simply scroll 
down the parameters one-by-one. 
 
 

Signals  
The �  arrow is presently pointing to Signals, press the ENTER key and the following 
screen appears: 

 

 

 

 

 

 
 
 
 

   ANALYZER  SIGNALS 
 
NOx CELL     =  0 
NOx ppm       =  0 
 
CONV TEMP =  xx C 
 
 
MaxCal ADC  = 0 
       Cal ADC  = 0 
MinCal  ADC  = 0 
 

        MAIN MENU 
         Set Time 
         Set Date 
         Full Scale 
         Recorder Range 
         NOx, NO, NO2 Mode 
         Converter Temp. 
         Comms. Setup 
 
   4 – UTILITIES 
�     Signals 
        Analog Output 
        Digital I/O  
        PMT Check 
        Software Version 
        Restore Defaults 
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The Analyzer Signals screen shows raw values from sensor cells, the converter and, 
A/D signals from the Photomultiplier Tube (PMT).  These numbers may be required 
when contacting the factory for troubleshooting.  Press the ENTER key to return to the 
Main Menu. 
 

 
Analog Output  

Press the �  or �  arrow until the �  arrow is pointing to Analog Output, press the 
ENTER key and the following screen appears: 
 

 

 

 
 
This is the first of three screens that will force the analog output to zero, full-scale, and 
half-scale for calibrating a remote recorder.  When this screen is shown the analyzer 
forces the output (digital to analog converter) to 4 ma to allow the zero (0) calibration 
of the auxiliary recording instrumentation.  Press the ENTER key to adjust the full-
scale setting. The second screen will appear: 

 
 

 
 
 

 
 

 
When this second screen is shown the analyzer forces the output (digital to analog 
converter) to 20 ma to allow the full-scale calibration of the auxiliary recording 
instrumentation.  Press the ENTER key to adjust the half-scale setting. The third 
screen will appear: 
 

 
 
 
 
 

This third and last screen forces the output (digital to analog converter) to 12 ma to 
allow the half-scale calibration of the auxiliary recording instrumentation. Press the 
ENTER key when the calibration is complete. The screen will return to the Main Menu. 
 

 
Digital I/O  

Press the �  or �  arrow until the �  arrow is pointing to Digital I/O, press the ENTER 
key and the following screen appears: 

  ANALOG OUTPUT 
 
DAC OUTPUT = 4 ma 
 

  ANALOG OUTPUT 
 
DAC OUTPUT = 20 ma 
 

  ANALOG OUTPUT 
 
DAC OUTPUT = 12 ma 
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The Digital I/O displays the state of the digital inputs and digital outputs.  A dashed 
line indicates the input or output is not active.  A number displayed in place of the 
dashed line indicate the input or output number is active. 
 

The Inputs and Outputs that are used are: 

Input      Output 

1 = Remote Zero calibration  1 = System alarm 

2 = Remote Span calibration  2 & 3 = Not Presently Used 

3 – 8 = Not Presently Used  4 = NOx (or NO, or NO2) high alarm 

      5 = Zero calibration solenoid valve 

      6 =  Span calibration solenoid valve  

      7 =  Heater On 

      8 =  PMT LED On     

 

Example: 

 

 

 

System Alarm 
Heater On 

 
Press the ENTER key to return to the Main Menu .   
 
 

PMT Check  
Press the �  or �  arrow until the �  arrow is pointing to PMT Check, press the ENTER 
key and the following screen appears: 

 
 
 
 
 

PMT CHECK 
 
NOx  CELL  =  0 
 

DIGITAL I/O 
INPUT     = - - - - - - - -  
OUTPUT = 1 - - - - - 7 -  
 

DIGITAL I/O 
INPUT     = - - - - - - - -  
OUTPUT = 1 - - - - - 7 -  
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The number represented by the “0” is the output of the Photomultiplier Tube (PMT) 
when a test light (from an internal LED) is introduced to the photo sensitive element of 
the PMT.  It is a maintenance function that tests if the PMT is operating properly.  This 
number is used for troubleshooting purposes. 

 
Press the ENTER key when finished viewing the NOx cell value. The screen will 
return to the Main Menu. 
 

 
Software Version  

Press the �  or �  arrow until the �  arrow is pointing to Software Version, press the 
ENTER key and the following screen appears: 
 

 
 
 
 
 
 

 
 
 
 

This screen shows the number and version of the software installed (DT5001 software 
does go with the DT5000 monitor).  When calling the factory for troubleshooting it 
would be a help to have this information handy.  Press the ENTER key to return to the 
Main Menu. 
 
 

Restore Defaults  
Press the �  or �  arrow until the �  arrow is pointing to Restore Defaults, press the 
ENTER key and the following screen appears: 

 
 
 
 
 
 

 
 
Press the “1” key then the ENTER key to restore all field selectable values to their 
default (factory set) values.  The screen will go blank for a second and then return 
to the Run Screen.  
  

SOFTWARE VERSION 
 
                 DT5001 
 
           VERSION 2.00 
 
 
 
       www.Datatest-inc.com 
 

RESTORE DEFAULTS 
 
          0 = NO,  1 = Yes 
 
            
Enter = 0 
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To keep all field changes press the “0” key then the ENTER.  The display will 
return to the Main Menu. 
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MAINTENANCE 
 
The consumable parts of the Model DT5000 are: 
 
Photomultiplier tube  -The photomultiplier tube has a typical life of three years in 
continuous operation.  It is basically a vacuum tube with a number of secondary emission 
surfaces.  The photomultiplier tube must be replaced when you can no longer obtain the 
calibration gas value. The LED in the calibration chamber simulates the light from 
combustion.  It is energized by the front panel keypad. The LED simulates the light 
developed by the combustion of ozone with NO (sample), calibration gas is not used in 
this procedure.  Using this procedure enables you to determine if the photomultiplier 
needs replacement. 
 
Ultraviolet tube  -The ultraviolet tube in the ozone generator has a typical life of three 
years under continuous operation.  The only way you can test the tube is to replace it with 
a new one and check the system operation.  The blue UV light can be observed at the 
translucent tube in the input. 
Filter  for the instrument air.  Check the filter for dirt or moisture. 
 
 
ELECTRONIC CIRCUITS 
All electronic circuits are on a single PC board.   
 If maintenance is required on this PC board the Datatest factory should be consulted. 

 
 

CONVERTER 
It is necessary to convert NO2 to NO so that it can be detected by the photomultiplier 
tube. The converter with the aid of a catalyst will perform this function.  The efficiency and 
useful life of the converter can be determined by introducing NO2 at the sample inlet.   
 
If the converter is working properly then at least 95% will be converted to NO.  If the 
conversion rate is too low, then the catalyst must be removed and recharged.  The 
converter will meet the requirements of USEPA, Pt. 60, Method 20, Para. 5.6.1.  

 
 

TROUBLESHOOTING  AND REPAIRS 
This section aids in determining the causes of malfunctions or operation problems when 
found by operation checks.  Troubleshooting techniques in this manual will help the user 
in identifying sources of operational problems. 
 

NOTE: It is important that all instruments, components, or processes 
external to the analyzer system be checked as possible sources of 
analyzer operation errors before adjustments to the instrument are 
attempted. 
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TROUBLE  SHOOTING CHART 

Use of the following chart should be used to help isolate and/or correct any problems 
or failures encountered while operating the Model DT5000. 

 
MALFUNCTION  POSSIBLE CAUSE REMEDY 

No AC power to unit  Line cord not connected to AC power Check power line 

 Fuse blown Replace Fuse 

LCD display at front panel 

is off 

+ 5 volt power failure Check connections on 

power supply. Replace 

power supply. 

No sample or instrument air 

flow 

Loose or dirty line. 

Wrong pressure or flow. 

Check the two capillary 

tubes. They may be 

blocked by particulates. 

Replace if necessary. 

No NOx reading on the 

LCD 

Tube fittings loose at sample inlet. Tighten fittings 

 High voltage photomultiplier tube 

supply trouble. 

Check high voltage of 

photomultiplier tube. 

Replace if necessary. 

 Defective photomultiplier tube. Replace photomultiplier 

tube 

 Ozone generator defective. Replace ultraviolet tube 

  Check ozone high voltage 

supply. Replace if 

defective. 

No Output 4-20 mA defective. Replace PC board  

System linearity out of 

specification 

Low output of ozone. Check air filter Refer to 

Drawing 06-3809 

Cannot ZERO system Light leaking in at the photomultiplier 

tube. 

Check all fittings, gaskets, 

and O-rings for the 

photomultiplier tube 

housing for light leakage. 
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COMMISSIONING AND SPARE  PARTS  
 

COMMISSIONING 

A span gas is required for commissioning. 
 
The calibration gas should be NO in nitrogen.   
The concentration should be at least 50% of the scale.   
 
SPARE PARTS FOR 2 TO 5 YEARS 

Part #   Quantity Description 

DK5075   1  Photomultiplier tube 

DK5076   1  UV tube (ozone generator) 

DK5077   1  Sample Air Filter 

 

 

RETURNING EQUIPMENT TO THE FACTORY 
 
If factory repair of malfunctioning equipment is required, proceed as follows. 
Secure a returned material authorization (RMA) number from Datatest before 
returning the equipment.  Equipment must be returned with complete identification in 
accordance with Datatest instructions or it will not be accepted. 
 
In no event will Datatest be responsible for equipment without proper authorization 
(RMA) and identification. 

 
Carefully pack the unit in a sturdy box with sufficient shock absorbing material to 
insure that no additional damage will occur during shipping. 
 
In a cover letter, describe completely: 

The symptoms from which it was determined that the equipment is faulty. 
The environment in which the equipment has been operating. 
Site from which equipment was removed. 
Complete shipping instructions for return of equipment. 

 
If warranty service is requested, the unit will be carefully inspected and tested at the 
factory.  If failure was due to conditions listed in the standard Warranty, the unit will be 
repaired or replaced at Datatest's option, and an operating unit will be returned to the 
customer in accordance with shipping instructions furnished in the cover letter. 
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For equipment no longer under warranty, a repair purchase order will be required.  
The equipment will be repaired at the factory and returned as directed by the 
purchase order and shipping instructions. 
 
 

  WARRANTY 
 
Datatest guarantees this system for a period of one (1) year from the date of 
installation, but not in excess of fifteen months from date of shipment, to be free from 
defects in material and workmanship.  Datatest’s obligation under this guarantee is 
limited to repairing or replacing any instrument or part thereof which shall, within the 
above specified time, be returned to us with transportation charges prepaid, prove 
after our examination to be thus defective. 
 
The sample and instrument air capillaries are excluded from this warranty. 
In the event that the customer requires a Datatest field service technician or engineer 
on site, the customer will be billed for this service at our standard rate.  This applies 
whether the equipment is in or out of warranty.  This daily rate is based on the man-
days spent "on site", plus travel time.  Expenses for travel and living are billed at cost. 
Instruments returned under this warranty will not be accepted at the Datatest plant 
without prior authorization by Datatest personnel (RMA). 
 
We reserve the right to discontinue instruments without notice, and to make 
modifications in design at any time without incurring any obligation to make such 
modifications to instruments previously sold. 
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