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1.0 Purpose and scope

This guidance document ensures the proper test and use of the MIRAN® 205B series SapphIRe Instrument.  
2.0 IMPLEMENTATION

The procedure is effective on the date shown in the header.

3.0 RESPONSIBILITIES

Industrial hygienists and industrial hygiene technicians are responsible for operating this instrument. 
4.0 Guidance

4.1 Introduction

4.1.1 Principle of Operation

1. Chemicals absorb distinct wavelengths of light depending upon the kinds of molecules that make it up.

2. The infrared (IR) region of light ranges from about 0.7 to 1000 um.
3. The concentration (C) of a chemical is based upon the amount of IR light absorbed (A), the distance that the IR beam must travel through the gas in the sample chamber (L) and a constant (k) which is related to wavelengths absorbed by particular molecules.





A = kCL  -  Beer-Lambert Law
4.
The MIRAM SapphIRe can detect and measure a wide variety of gas and vapors such as nitrous oxide gas (N2O) which absorbs IR at 4.500 um.
4.1.2 MIRAN® SapphIRe Components

Source → Chopper → Optical Filter → Sample Cell → Detector

     ↓



↓

     ↓ 


(heated metal alloy)

(special glass filter)  (aluminum gas cell)

4.2 Specifications (application for N2O)
	A. weight – 24 lbs.
B. N2O measuring range: 0.04 – 100 ppm
C. accuracy - ± 10 % of reading

D. operating range
E. cell volume – 2.23 liters
F. flow rate – 14 liters/min
G. 6 NiCd batteries
H. model – XL, greater than 120 single gas factory calibrations stored in memory
	1. temp.: 40 – 105 F
2. rel. humidity: 5 – 95 %
3. pressure: 12.5 – 15.3 psi
4. operating time – 4 hours
5. charge time – 4 hours


4.3 Operating Instructions
NOTE: If greater than 25 ppm of N2O is detected during air monitoring in the general work area immediately contact the project industrial hygienist for additional guidance.
4.3.1 Set Up
4. Warm up the MIRAN SapphIRe for a minimum 30 minutes by pressing the “ON/OFF” key to start it.
NOTE:  Pump does not run during warm up.
5. After an undisturbed 30 minutes, at the “MAIN MENU” screen, press “2” on the keypad to accept the “2 = Change gas” option.

6. At the “Select applic” menu, press “Enter” on the keypad to accept the “Enter = Other” option.

7. At the “APPLIC MENU,” press “1” on the keypad to accept the “1 = Standard lib” option.

8. At the “STANDARD LIB” screen, press “ENTER” on the keypad to accept the “Enter = Search” option.  

9. Enter “N2O” using the keypad by pressing “5” first, then “2” (“N2O” will be displayed), then press either “ENTER” or “SELECT” on the keypad to accept this chemical.

NOTE:  “N2O” will be displayed in the left-hand side of the screen under “CURRENT APPLICATION.”
10. At the “MAIN MENU,” press “3” on the keypad to accept the “3 = Site info” option.
11. At the “SITE MENU” screen, press “1” on the keypad to accept the “1 = New site” option (“Old Site” data will not be lost).
NOTE:  Another site already entered will give you a warning.
12. Press “Enter = Continue” key to log in a new sampling site.
13. Enter the site name using the keypad and press either the “ENTER” or “SELECT” key to accept this entry.

NOTE:  The site name will be displayed in the left-hand side of the screen under  
  “SUMMARY.”

4.3.2 Zeroing

14. Orient the equipment horizontally for the most stable readings.

15. Set the MIRAN in the horizontal position prior to zeroing.  
16. Return to the “MAIN MENU” by pressing the “ESC” key to backtrack through the screen.

17. At the “MAIN MENU,” press the “1 = Analyze/Start” key.


NOTE:  Make sure that the outlet cap is off.

18. At the “ZERO MENU” screen, press “1” on the keypad to accept the “1 = New zero” option.
19. Verify zero filter has less than 30 cycles (count the hash marks; one hash mark per cycle).
20. At the command “Install chemical filter,” attach the zero filter and press the “Enter” to accept the “Enter = Continue” option.

21. Wait 60 seconds for the sample cell to purge and zero.

22. At the “Save this zero?” screen, press “ENTER” to accept the “Enter = Save” option.

23. Log on the zero filter that it has been used for this step by making a hash mark. 

4.3.3 Bump Check and Survey Mode

24. At the command “install particulate filter,” remove the zero filter and attach the wand and HEPA filter.

25. Press “ENTER” on the keypad to accept the “Enter = Continue” command.

26. Wait 60 seconds for the sample cell to fill and purge.

NOTE:  The MIRAN SapphIRe is now sampling as indicated by the black bands both above and below the left portion of the screen.  Readings are taken 20 times a second and the concentration on the screen is updated every half second.

27. For the bump check, apply the “Field Performance Verification Kit” or 25 ppm N2O gas via minimum 25 Liter Tedlar bag.

28. Ensure the calibration connection piece is secured in place and apply slight pressure to the bag.

29. Wait for stabilization of the reading and ensure it is within +/- 10% of bump gas concentration.

30. Remove the calibration connection piece.

31. At the “ANALYSIS MENU,” press “3” on the keypad to accept the “3 = Location menu.”
32. At the “Current List” screen, press the “2” on the keypad to accept the “2 = Add or search” option.
33. Enter the location name using the keypad and press either the “ENTER” or “SELECT” key to accept this location.

NOTE:  The new location will be displayed in the bottom bar of the left-hand 



screen.

34. Leave the MIRAN running after its initial bump test and conduct the zero check (see Section 4.3.2, Step 4) by selecting “2” on the keypad, i.e., “2 = Zero,” in the area near the site to be sampled.

35. At the command “Install particulate filter,” remove the zero filter and attach the wand and HEPA filter.

36. Press “ENTER” on the keypad to accept the “Enter = Continue” command.

37. Wait 60 seconds for the sample cell to fill and purge. 

NOTE:  The MIRAN SapphIRe is now sampling as indicated by the black bands both above and below the left portion of the screen.

38. Use the MIRAN in the horizontal position for taking readings.

39. At the “ANALYSIS MENU,” press “1” on the keyboard to accept the “1 = Log” command if logging is desired.

Press the “ESC” key to stop logging.

Logging will store the “Mx,” “Min,” and “Avg” readings only if chosen during setup.
NOTE: Logging will be selected in instrument setup based on the sampling operation desired and in accordance with the manufacturer’s instructions. 
40. To download logged data to a PC that has the software installed, first stop operation of the MIRAN by pressing the “ESC” key twice. 

a. At the “MAIN MENU” screen, press the “5= Report/Data” key.

b. At the “REPORT/DATA” screen, press the “1 = Select site” key.

c. At the “SITE LIST” screen, select the appropriate site.

d. Connect the data transfer cable to the MIRAN.

e. At the “REPORT/DATA” screen, press the “3 = Data transfer” key.

f. At the “DATA TRANSFER” screen, press the “3 = Send/receive” key.

g. Open the “ThermoConnect” software program.

h. At the “Transfer menu” command, select “Receive to file,” then select “LOGGED SITE DATA.”
i. Name the file to be saved.

j. To clear the memory when the data transfer has been completed, press the ESC key to get to the “REPORT/DATA” menu and press the “4 = Memory clear” key.
k. At the “MEMORY MENU” screen, select “1,” i.e., “1 = Clear logged sites and data” – Don’t ever select “2”, i.e., “Clear all”!
l. At the next screen, press the “Enter = Continue” key.
Under the left-hand screen entitled “SUMMARY,” “Memory” will indicate “100 % free.”

41. Conduct post re-zero and bump test by placing equipment in a horizontal position, using the “Field Performance Verification Kit” or 25 ppm standard, and repeating steps 3 through 9 in Section 4.3.2.

42. Press ESC to get back to the Main Menu.

4.4 “Do’s and Don’ts”

43. Keep the sample inlet and outlet ports capped while not in use to prevent contamination of the optics.

44. Always use a zero or particulate filter when the pump is running.
45. Zeroing:  
a. Zero the MIRAN SapphIRe in the field away from the gases of interest but near enough for temperature and humidity compensation to occur.

b. Zero between different gas sample measurements and sites.

46. Watch for the sample hose pulling away from the inlet port.
47. Avoid using the equipment greater than 24 hours continuously since it can result in premature replacement of some components.
48. Zero the gas filter.
a. Store these filters in sealed plastic bags since they’re composed of activated charcoal and can adsorb water vapor.

b. Replace after every 30 zero cycles and at least once per year.

49. Run down NiCd batteries fully to avoid “memory” problems.
50. Remember that 250 ppm NH3 can degrade the analyzer’s cell windows.

5.0 Definitions

No terms or phrases unique to this guidance document are used.

6.0 Records

The following records are generated during the performance of this guidance document:

· Industrial record form or test data sheet.

The Industrial Hygiene Technician is responsible for record retention and retirement in accordance with TFC-BSM-IRM_DC-C-02.

7.0 References
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