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ftp://ftp.etl.noaa.gov/et7/users/cfairall/onr_droplet/CIP_tunnel_03/
This ftp site contains data files, a matlab viewing routines, and a few graphs using the ETL Cloud Imaging Probe (CIP) for the Spray Production and Dynamics Experiment (SPANDEX).

The following directories are presently on the site:

Figs.  A few figures of droplet spectra

Matlabstf.  A few routines for processing and displaying CIP data.

Processed.  CIP files in tab-delimited .txt form

Tests.  Some early files save from test runs

Tunnel_03.  Raw comma delimited text files.

The basic analysis program is reddrop_3.m .  You can figure out the data format by looking at this program.

The CIP probe is an optical array-based design.  There are 64 optical detectors in a linear array; as a shadow of a droplet is cast on the array the number of diodes occulted can be used to size the droplet.  In our case, the spacing is 25 microns, so the smallest droplet resolvable is 25 microns diameter and the largest is (66-2)*25=1.55 mm.

The probe stores a variety of data files.  We have been using the comma delimited forms for the droplet size statistics.  Files of the form xxxxxd1.csv are raw droplet statistics; files with xxxs1.csv and xxxxs2.csv are header description files.   The probe only writes data files when droplets are observed, so file size depends on conditions.  For a fairly heavy drizzle rate, the d1 file is about 1mb for an hour.  The probe may also record the raw time series of each diode as an image file.  Droplet image files are large and stored in binary.
For this project the primary files of interest are the time series of droplet counts in each of 62 size bins contained in the d1.csv file.  These files contain a lot of diagnostic information, so they are 216 columns per line.  The droplet counts are found in columns 55-116.  To simplify processing in matlab, we have removed the column headers and changed the date/time format to Julian and re-written the files in tab-delimited .txt files.

For the Manly wind tunnel project we followed a file naming convention:

spa_yr_cip_mm_dd_hh_#_d1.csv

where spa refers to the spandex  experiment, yr is 2 digit year, cip refers to the cip instrument, mm (month), dd (day of month), hh (hour of day), and # the file index (1, 2, 3,..) written during that hour if, for some reason, the data acquisition was stopped and restarted.

The matlab routines that are included are used to read and plot selected data.  The primary program is reddrop_3.m; it calls the other subroutines.  The specific files to be plotted are selected by index (1 – 49) in the program code by defined the variable ij as a vector with the indices of interest.  For example, ij=[39] will plot the 39th data run while ij=[39 40 50] will plot the 39th, 40th, and 50th runs.  The figure below shows a sample of the droplet spectrum from ij=[39]
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Figure 1.  Droplet size spectral density for run #39 of the SPANDEX experiment.  The circles are the 1-hr bin averages and the blue line is a smoothed form.

