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DO NOT WRITE IN THIS BLOCK

Project: 

_____ICE-T____

Installation Period:  May 15th – May 27th__ 

Aircraft: 

_____C-130_______

Beginning Date: 
___July 1st______

Instrument Number:
_________________

Ending Date: 

___July 31st_______

1. 
Instrument: TSI 3010 CPC (3 units)  + TSI 3076a CPC (1 unit) + TSI 3022 CPC (1 unit) + TSI Neutralizer 3077a  (1 unit) + HDDMA(High-flow Duel channel Differential Mobility Analyzer) + AFC (aircraft flow controller – high voltage inside) + Low pressure water CPC (1 unit) + DMT UHSAS  GW version (1 unit) + DMT CCN instrument (1 unit)

2.         Function: Use to determine aerosol particle characteristics, e.g. size and number.  
3.
Principal Investigator:  Suresh Dhaniyala, Clarkson University 

Address: 

8th Clarkson Avenue, Clarkson University, Potsdam, NY 13699             
     

Telephone: 315-268-6574



4. 
Instrument Operator(s): Lucas Craig, Matt Brown, and Suresh Dhaniyala     

5.
Is this instrument commercially produced? 
Y -  (TSI 3010 CPCs, TSI 3760a CPC , TSI 3022, TSI Neutralizer 3077a, AFC high voltage power supply (Ultravolt), DMT UHSAS GW version, and DMT CCN instrument)     N - NOTE: Low pressure water CPC was built by TSI but modified by Quant Tech.  Also, the orifice and filters from 2 TSI 3010 CPCs were extracted.  The HDDMA and AFC were built at Clarkson.
6.
If so, please list name and address of manufacturer: 

a. TSI – Trust, Science, Innovation - 500 Cardigan Rd, St Paul, MN 55126

b. DMT - Droplet Measurement Technologies - 2545 Central Avenue, Boulder, CO  80301
c. Clarkson University – 8 Clarkson Ave., Potsdam, NY, 13699

7. 
Please list serial number of the instruments:  

a. TSI 3010 – 2215

b. TSI 3010 – 2417

c. TSI 3010 – 2340

d. TSI 3076a – 70431222

e. TSI 3022 – 525

f. TSI 3077a -  77-0411 (source #)

g. TSI water CN – 132

i. DMT UHSAS – model 1

j. DMT CCN – 002

k. AFC High Voltage - 10E24-N4-10PPM
8. 
If the instrument is not commercially produced, please provide information requested below: 

HDDMA and AFC


     Designed by: 
Suresh Dhaniyala, Praney Dubey 


     Organization: 
 Clarkson University


     Address: 

8thClarkson Avenue, Clarkson university, Potsdam NY 13699

     Telephone: 

315-268-6574
    
     Built by: 
           Machine shop Clarkson University                                                                                                  


     Organization:         Clarkson University


     Address: 

8thClarkson Avenue, Clarkson university, Potsdam NY 13699
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9.
Describe principles of operation, hazard warnings, and safety features: 

a. The TSI 3077a neutralizer is Kr-85 radioactive source used to charge particles. 

b. The CPCs (3010, 3076a, 3022) use butonal vapor to grow particles and use an OPC, optical particle counter (laser), for counting.  

c. The CCN instrument and water CPC operate very similar to the butonal CPCs (OPC), but use water vapor for particle growth.  

d. The HDDMA will generate a strong electric field by using high voltages; (10-10 kV) at very low current, < 250 [mA].  Note this electric field takes place inside the HFDDMA and the high voltage is generated inside the aircraft flow controller.  

e. The UHSAS uses an OPC for particle detection. 


10. 
If the instrument is commercially produced, has it been modified? 

a. Low-pressure water CPC was modified by Quant Tech.  

b. Two 3010 CPCs were modified. 

11. 
If modified, describe the modification. 

a. The low-pressure water CPC was modified to work at low pressures.
b. Two 3010 CPCs: Filter and 1.0 [lpm] critical orifice were removed higher flow rates. 

All investigators please answer the following: 

12. 
Does the instrument contain, use, or produce:


Radioactive materials: 
TSI neutralizer 3077a 



Compressed gases


Other ionizing radiation



Non-ionizing radiation


Flammable liquids:

Butanol




Laser:



All CPCs, UHSAS, CCN 


Radar






Flammable gases



Explosive materials




Toxic materials




High Voltage:


Flow controller, HDDMA 

13. 
If any of the categories were checked, specify the material below (for example, amount, energy levels, physical form, etc.). 


1. Radioactive: TSI neutralizer 3077a – Kr-85


2. Flammable liquid: Butanol  - 350 [mL] in CPC’s 3010 and 3076a (will only use half capacity during aircraft use…~ 175 [mL]).


3. Lasers: 3-class I IR laser in CPCs , 1-class in UHSAS, 3b-class in CCN


4. High Voltage: 10 kV at < 250 [mA]

14. 
Please list all other chemicals you will use on board this aircraft in your experiment. 

15.
If your experiment consumes or discharges materials, will you need to carry additional materials on board? 
Butonal - Not during flights – but will need to be shipped in seatainers.
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16. 
 What and how much extra materials will you need to carry? 


Extra butanol for CPC ~ 4 L.
17. 
What kind of container will you need to carry these materials? 


DOT approved shipping containers for the butonal. 

18. 
If the device utilizes a laser, please classify the laser according to ANSI Z 136.1-1973 (circle one). 




Class:
 III - CPC’s

Class:    I – UHSAS

Class:  III - CCN

19.      If your laser will be operating at a wavelength that is not eye safe, what procedures will

     be established to minimize the danger to yourself and other project participants?

      All are eye safe.  CPC, UHSAS, and CCN lasers are thoroughly contained inside a metal enclosure.  
20.
If you are using compressed gas cylinders, what is the maximum pressure expected for each cylinder type?

-

21.
Will you be re-filling any compressed gas cylinders yourself, either at JeffCO or during the field deployment?

-

22. 
Are there any other hazards associated with the instrument itself, the required ground support equipment or the experiment, which have not so far been covered in this questionnaire? 


-

23. 
How would you describe the probability of an accident resulting from the presence and use of your instrument on board the NCAR aircraft? 


Radioactive materials & lasers – no danger.  Butanol is flammable & toxic and could potentially cause a problem.
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24.
How would you describe the severity of such an accident? 


If spilled butanol caught fire, consequences could be severe, and the smell could give headache if too much is consumed.                                                                   
25. 
What precautions will you take to decrease the probability and the severity of an accident?  If any documented safety procedures from your home facility or university are available, please attach a copy of said materials to this form.


No Handling of butanol in flight, and no disassembly of CPCs during flight.  Any spills, inform RAF staff & cut power in plane.  We will fill the CPCs during a maintenance day, before the next day flight.                                                                                                                   

Date



  Signature of principal investigator or operator






  Printed name of principal investigator or operator






  Lucas Craig






  Reviewed by

Date 







