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I.  General information:

1.  Mission name:  Senex 2013
2.  Instrument name:  Nucleation-mode aerosol size spectrometer (NMASS)


3.  What is measured:  Concentration and size of very small (<0.1 µm) aerosol particles

4.  Short description of measurement technique:

An inert vapor is condensed onto the small aerosol particles, growing them into droplets.  The droplets are counted by enclosed laser diode optical detectors.  The droplets and uncondensed vapor are trapped and the remaining flow exhausted out of the instrument.

5. Contact information for all personnel going to the field with this instrument:

    (for multiple investigators, please list the PI or primary contact person first)

	Name
	Email
	Office phone 
	Cell phone

	1.  Charles Brock
	Charles.A.Brock@noaa.gov
	      303-497-3795
	   303-887-2523

	2.  
	
	
	

	3.
	
	
	

	4.
	
	
	

	5.
	
	
	

	6.
	
	
	


II.  Specific information:

1. Total installed weight:
162.5 lbs

(rack, gas cylinders, hoses, cabling, pumps, inlets, permeation tubes, etc.)

2.  Individual subassembly info (weights should sum to total listed above) 

	Component name
	Location name and flight station
	Weight, lbs

	1.   NMASS box & accessories
	AMPS pod RWS 83
	162.5

	See AMPS Pod CG spreadsheet
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.  Component power consumption in Amps

	Component name
	Location name
	400 Hz

3Ø
	400 Hz

1Ø
	60 Hz
	28VDC
	28VDC

WOW

	1.  NMASS Instrument
	AMPS Pod
	
	
	
	15 
	

	2.
	
	
	
	
	
	

	3.
	
	
	
	
	
	

	4.
	
	
	
	
	
	

	
	Totals:
	
	
	
	15
	

	
	
	400 Hz

3Ø
	400 Hz

1Ø
	60 Hz
	28VDC
	28VDC

WOW


4.  Inlet and exhaust information:

	Inlet/exhaust name
	Location name and flight station
	Hole size through hull, inches

	1.  NMASS pod inlet
	AMPS pod, starboard lower side skin
	2

	2.  NMASS exhaust
	AMPS pod, aft lower skin
	.625

	3.
Cooling flow
	AMPS pod, midline aft port side
	3 (2x)

	4.
	
	

	5.
	
	

	6.
	
	


Note that cooling flow is regulated by butterfly valves with power failure modes of CLOSED.

5.  Source of flow (name and location of pump or venturi)
	Pump name
	Location name and flight station

	1.  NMASS IDP3 scroll pump
	AMPS pod

	2.
	

	3.
	

	4.
	

	5.
	

	6.
	


6.  Installed hazardous materials or equipment:

(only for items installed in the aircraft for use during flight)

A.  Lasers


Type:  diode


Class:  IIIb


Wavelength:  783 nm


Output power:  40 mW


Eye-safe?  No


Beam fully contained within instrument during normal operation?  Yes.  Beam fully enclosed during testing and alignment--no safety procedures needed.

B.  RF transmitters:   NONE
C.  Radioactive materials: NONE
D.  Compressed gases:  NONE

E.  Chemicals (solids and liquids):
	Chemical number:
	1  Perfluorotributylamine (Fluorinert FC-43)
	

	Concentration
	pure
	

	Amount
	100ml
	

	Container description
	aluminum housing with buna o-rings
	

	Purpose
	inert condensing fluid, nontoxic, nonflammable
	

	Solution pH
	N/A
	

	Spill kit provided?
	No. Nontoxic, nonflammable, nonconductive, nonreactive
	


F.  Cryogens: NONE
G.  UPS and battery installation:  NONE
H.  Motors

Description:  NMASS scroll pump motor, brushless DC


Motor current draw  28VDC, 10A for <500 ms at startup, <6A running


Thermal interlock enabled?  Yes

I. Operator seat requests -
Test flights:  0

Transit flights:  0

Science flights:  0

7.  Data and plumbing drops


Network (Cat. 5/6 ethernet) drops requested: 1 to AMPS distribution box


Serial drops requested:


IRIG-B drops (BNC coax connector) requested:


Vacuum/exhaust/ emergency dump lines:

	Name
	Flow rate, slpm
	Line pressure, Torr
	Pump type
	Trace gas concentration(s)

	1.   NMASS      exhaust
	<1.7
	ambient
	scroll
	Perfluorotributylamine (Fluorinert FC-43), <2000 ppmv

	2.
	
	
	
	

	3.
	
	
	
	

	4.
	
	
	
	



Ground gas service lines (number, location, type of service):


Other gas lines (number, location, type of service):

Will you be sending data to the AOC data station? None.

8.  Aircraft access


a.  flight days:


Pre-flight time requested at aircraft (hours):  1.0


Routine pre-flight ground support required?   

(stands, ladders, forklifts, covers, external equipment, etc.) 


Routine post-flight time requested at aircraft (hours): 0.5

Routine post-flight ground support required? 

(stands, ladders, forklifts, covers, external equipment, etc.)

PI will provide pod cover and cart with ground support equipment.

b.  non-flight days:

Routine external access to inlets or zenith mounts required?

(please describe location, how often, for how long, type of ground support equipment needed, weather constraints, etc.)

Please note there is zero access and zero power to the aircraft (including pods) on hard-down days.  These occur at least once every seven calendar days while in the field.

9.  Aircraft maneuvers


Briefly describe in-flight calibration frequency, duration, altitudes desired:


Briefly describe instrument sensitivity to flight conditions:

(issues during roll/pitch, ascent/descent, sampling in cloud, icing etc.)

No valid data acquired during in-cloud sampling due to droplet shattering on inlet

10.  Miscellaneous


1.  Hazmat for preflight/postflight calibrations:  None onboard aircraft. Cart with Po-210 (<20 mCi), N2 cylinder, isopropanol (<1 liter), butanol (<1 liter) underwing at AMPS pod.

2.  Fabrication and sheet metal support:  None.

3.  Ferry flight/check flight procedures.  No special procedures--instrument may be flown cold. 
III.  Ground laboratory space

1.  Tampa space requests:


Power requirements:  120VAC 60 Hz, 6A


Special requests:  During integration, would like to operate the instrument with grounded wall power while instrument is installed in the AMPS pod.  


Work space: 1 table (25 ft2), 2 chairs, internet access. Hangar floor space (100 ft2) for supplies, tools, carts.

2.  Field space requests:


Work space, ft2:  100 ft2 for NMASS+UHSAS+WLOPC+cloud physics probes


Number of tables/chairs: 4 tables, 4 chairs


Power requirements:  120VAC 60 Hz, 10A in work space area


Storage space, ft2:  100 ft2

Other requests:
