
Operating Manual

NOAA/CMDL Aerosol Data Logging System
1. System Operation

1.1. Computer Operation

1.1.1. General

The computer runs the RedHat 9 distribution of the Linux operating system, with the kernel upgraded to version 2.4.22.  The data acquisition and instrument control is done with a family of programs, collectively referred to as 'cpd', which uses a client-server architecture to separate the continuous operating tasks (acquiring data, writing to disk, controlling instruments) from the user interface tasks.  The server is called 'cpd'.  There are currently two clients, 'cpdclient' for text-mode display (i.e., the screen with windows displaying values for different measurement parameters), and 'cpx' for graphical (stripchart) display.  The text-mode client allows the user to issue commands to 'cpd'.
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The system clock is set to UTC, and is synchronized with a network time server using the 'ntp' protocol.  Some stations have a GPS receiver directly connected to the computer, in which case the GPS serves as the time standard.
Instruments are connected to the computer via RS-232C ports.

1.1.2. Startup

Turn on PC.
After a few minutes, the NOAA/CMDL aerosol data logger window will appear.

There are six icons in the panel at the bottom of the screen.  Position the mouse over each one to see its function.
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These functions, from left to right, are:

1. Main Menu (for computer, not for aerosol system)
2. Start data logger

3. Send data to CMDL

4. Stripchart data

5. Mozilla web browser

6. Kill data logger

During normal operation you should never need to select 2 because the data logger starts up automatically when the computer is turned on.  Number 3 also happens automatically, with a frequency between 1 and 4 times per day (you get an automatic email each time data is sent to CMDL and processed).  
If for some reason you did need to start cpd and the data logger, here’s the scoop:

To start the data acquisition program, click on the “Start data logger” icon.  This will start 'cpd' in a background window, and several seconds later starts 'cpdclient' in the terminal window.  
To start the graphical client 'cpx', click on the “Stripchart data” icon. This takes a little while to get started so don’t keep clicking if it doesn’t start right away!!  To stop data acquisition and shut everything off, click on the “Kill data logger” icon.  The “Kill data logger” does just that – it doesn’t ask to confirm whether you want to kill everything – it just shuts everything off, no questions asked. 
These programs can also be started from the command line by typing one of the following commands:

cpdclient
- starts the text mode client

cpd.start
- starts both the server and text mode client

cpd.kill
- kills the server

cpx
- starts the graphical client (X-windows only)

1.1.3. Shutdown

Terminate the data acquisition software by clicking on the “Kill data logger” icon.

Click on the “Main Menu” icon, then click on the “Log  out” icon.

On the login screen, click on “System” and then “Halt”.

Wait for the computer to display “Power down.”.

Turn off power.

1.1.4. Data flow

The 'cpd' server logs data in the /aer/stn/log directory.  Every six hours (or 24 hours), the current data are archived in a zip file, for subsequent transmission to CMDL in Boulder.  The program that does the archiving is /aer/prg/cpd/cpd.send.stn, which is scheduled to run by the cron daemon.  The configuration file for cron is /aer/prg/crontab/crontab.stn.  The archived data are stored locally in the /aer/stn/log/sent directory.  In Boulder, the data are initially put in the incoming/ftp/aer/stn directory on the ftp.cmdl.noaa.gov server.

1.2. Aerosol Server Program (cpd)

Operation of cpd is controlled by a plain-text configuration file /aer/prg/cpd/etc/cpd.ini.  Configuration information for different stations are contained in separate files; for example, the SPO configuration file is /aer/prg/cpd/etc/cpd.ini.spo.  Normally, cpd.ini is a symbolic link file that points to the station-specific configuration file.  Detailed information on the entries in cpd.ini can be found in /aer/prg/cpd/usr/doc/cpdini.txt.

The server program is designed to run as a daemon, which means that the user does not directly interact with the program.  It is started with the 'cpd' command, and terminated with the 'cpd.kill' command.  To verify that the server program is operating, type 'ps -ef |grep cpd' from a command prompt.  The resulting list of programs should look something like this:

noaa      1718  1717  0 Dec08 pts/2    00:00:00 /bin/sh /aer/prg/cpd/bin/cpd.sta

noaa      1722  1718  0 Dec08 pts/2    00:00:00 xterm -iconic +sb -e cpd

noaa      1724  1722  0 Dec08 pts/3    00:00:00 cpd

noaa      1725  1724  0 Dec08 pts/3    00:00:00 /aer/prg/cpd/bin/sersrv

noaa      1726  1724  0 Dec08 pts/3    00:00:00 /aer/prg/cpd/bin/cnserial 0

noaa      1727  1724  0 Dec08 pts/3    00:00:00 /aer/prg/cpd/bin/neph 1

noaa      1728  1724  0 Dec08 pts/3    00:00:00 /aer/prg/cpd/bin/aerosol 2

noaa      1729  1724  0 Dec08 pts/3    00:00:00 /aer/prg/cpd/bin/aeromon 3

noaa      1732  1717  0 Dec08 pts/2    00:00:00 cpdclient

noaa     11195     1  0 05:53 ?        00:00:09 /usr/bin/perl /aer/prg/cpd/bin/c

noaa     11442 11349  0 06:27 pts/4    00:00:00 grep cpd

At a minimum, lines 3-8 must be present during proper operation of the server.

1.3. Graphical Client Program (cpx)

The graphical client is a work in progress.  Please send suggestions for improvement to John.A.Ogren@noaa.gov.  Documentation for cpx can be viewed by clicking on the “Help” item on the menu bar.  This graphical interface allows you to see what’s happening with the data over time, so you could use it to watch CN counts get much lower when you put the leak test filter on the stack.
1.4. Text-Mode Client Program (cpdclient)

1.4.1. General operation

Press <Ctrl-M> to access menus, <Esc> to abort from any menu or entry box without any changes, <Enter> to accept the current entry or highlighted item.  Any instrument window can be displayed by the shortcut key <Alt-X>, where “X” is the code letter for the desired instrument.  Windows are closed by pressing the “W” key.  Pressing the <Tab> key cycles the view among all the active windows.  Windows can be repositioned on the screen using the arrow keys.

Menu entries can be selected with the arrow keys or pressing the numerical digit for the desired selection.

The program will request an access code if you select a menu item that will result in a change to the data being logged to disk, in order to prevent inadvertent changes.  The access code is ‘cmdl’ (lowercase is necessary).

	Keystrokes
	Action

	<control> <M>
	Shows root menu

	<esc>
	Shows root menu and hides root menu

	<alt> <X>
	Selects root menu entry ‘X’ when root menu is not focused (X can be A,B,C,F,G,H,L,M,N,O,S,U,V,W)

	<control><D>
	Disc operations menu

	<control><M><enter>
	Online log entry (message window)

	<F12>
	Online log entry (message window)

	<control><E>
	Toggles error window

	<control><C>
	Quit cpdclient

	<M>
	Shows menu for active window

	<control> <W>  or <W>
	Closes active window 

	<tab> 
	Cycles through open windows

	Arrow keys (in menu)
	Move thru menu list

	Number/letter (in menu)
	Quick select on menu list

	<return> (in menu/dialog box)
	Chooses or toggles selected item

	<return> (dialog box)
	Begins enter input mode, text will be bolded; pressing <return> again will end input mode

	<control><W> (in menu)
	Cancels selection

	<esc> or <control><W>
	Exits menu/dialog box without applying changes

	<return> (with bottom entry selected in dialog box)
	Closes dialog box and applies all changes


1.4.2. Display

The “base” display consists of a “root” window for displaying current values for ambient measurements and a status line at the bottom left of the screen.  
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  (status line location (in pink box) in root window
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The bottom status line gives the code letters of the active instruments and the system date and time.  If the code letter for an instrument is absent, then that instrument is not present or not responding.

The code letters are assigned in cpd.ini, and vary from station to station.   Status windows for specific instruments can be displayed by pressing <Alt> plus the code letter for that instrument.  Not all windows are operative at every station.   Commonly-used code letters are:
	A = Aerosol system

B = Best UPS

C = CNC pulse counter

F = Filter carousel sampler

G = GPS

H = Humidograph

L = CLAP

M = Aerosol contamination monitor

N = Nephelometer

O = Nephelometer #2

S = Schedule

U = uMAC

V = uMAC #2

W = Whatlow PID controller
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CLAP Window


1.4.3. Root Menu

Pressing <Ctrl-M> brings up the root menu, with the following choices (shortcut keys are in the left column).  Use the arrow keys to highlight the desired action and then press <Enter>:

	
	Online log entry
	allows the user to make an entry in the system log file.  Think of this as an on-line logbook, and use it liberally.  Each entry can be at most 80 characters long, and each entry is recorded with a time stamp.  Please make an entry for any deviations from normal operation, such as exceptions that you note on the daily checksheets.  These logbook entries will be sent to the CMDL aerosol group by email shortly after the data are sent to Boulder.

	1
	Client Options
	controls some features of the client program.

	2
	Disk operations
	allows the user to flush any buffered data to disk, and to change to a new set of data files

	A
	Activate the aerosol status window
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	B
	Activate the Best UPS status window
	

	C
	Activate the CNC status window (shows current concentration)
	

	F
	Activate the filter status window
	

	G
	Activate the GPS status window
	

	H
	Activate the humidograph status window
	

	L
	Activate the PSAP status window
	

	M
	Activate the Aerosol contamination window 
	

	N
	Activate the nephelometer status window (Typically this is the ‘dry’ or ‘reference’ neph.)
	

	O
	Activate the second neph status window (Typically this is a ‘wet’ or ‘humidified’ neph.) 
	

	U
	Activate the umac status window (This is the main umac.)
	

	V
	Activate the 2nd umac status window (This is the umac that typically controls the filter carousel.)
	

	W
	Activate the Watlow status window (The Watlow controls things like temperature and relative humidities.)
	

	
	Quit
	exit the client program


1.4.4. Aerosol status window
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 The aerosol status window shows the values of monitoring parameters like temperatures, humidities, pressures flows and sampling size cut (1 or 10 um).  
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 The aerosol menu allows you to disable logging, bypass the instruments, set the cut size, disable cut-size switching and change the reference voltage of the mass flow controllers.


1.4.5. Best UPS status window

The Best uninterruptible power supply (UPS) is used as back up power.  The window gives information about the UPS power, settings, etc.
1.4.6. CNC status window

This window shows the aerosol number concentration reported by the two channels of the pulse counter.  At typical stations there is just 1 CN counter.
1.4.7. Filter Carousel status window
	This window shows which filter is sampling whether the filter is sampling, and flows and pressures relevant to the filter carousel operation.  
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 The filter menu enables you to start and stop filter logging, bypass flow to the filters, set the heater in the filter rack and control the flow through the filters.


1.4.8. GPS status window

This window shows the GPS parameters.  At the non-mobile stations the GPS is used for synching the time on the computer to official UTC time and is not controlled by cpd.

1.4.9. Humidograph status window

	This window shows the RH and temperature values in the humidifier system.  It also shows the light scattering values for the reference and wet nephelometer.  Except at the low RH (RH<60%) you would expect the wet neph values to be higher than the dry neph values. At the bottom it shows the current and next setpoint for the humidity scan: [time of scan start][RH setpoint of ref neph][ RH setpoint of wet neph][pump flow direction and speed][high flow valve open or closed]

The humidity menu allows you to change set point values (e.g., RH and timing) of the humidograph system.
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1.4.10. Clap status window
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The CLAP window shows the light absorption flows, transmittance through the filter and various other monitoring parameters.
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the clap menu is used to disable logging of absorption data and to note when a filter change takes place.


1.4.11. Aerosol contamination window

This window shows information related to the automatic contamination detection feature of cpd.  It is used at stations where cpd controls a filter sampling system.  Some of the parameters used to detect contamination include: wind speed, wind direction, and CN concentration.
1.4.12. Nephelometer status windows (Neph_N and Neph_O)
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	This window shows the current state of the nephelometer, including measured light scattering and back scattering at 3 wavelengths, neph monitoring parameters like temperature and voltage and neph state.
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the neph menu allows the user to do a span check and change neph parameters.
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	The neph change parameters menu lets the user talk directly to the neph and affect its operating conditions.


1.4.13. umac status windows (umac#1)

This window shows the current state of the umac including temperature, power supply voltage and voltage values for the various instruments connected to the umac.   
1.4.14. Watlow PID controller status window

This window shows the settings for channel A and B of the RH and temperature probes
2. Maintenance

2.1. Maintenance Schedule
2.1.1. Daily Tasks

1.  Fill out daily checklist

2.  Check logging status: letters at bottom of screen should be: ABCFLMNUW 
3.  Check butanol level in CN counter and add butanol if needed

4.  Change PSAP filter

2.1.2. Weekly Tasks

1.  Change filter carousel and carousel impactor film

2.  Nephelometer span checks 

3.  Leak test (if weather permits)

4.  PSAP reference filter change

5.  Mail carousel filter samples to NOAA/PMEL

2.1.3. Monthly Tasks

1.  Mail PSAP filters and daily check lists to NOAA/CMDL

2.  Check supply levels of PSAP filters, impactor films, plastic bags, butanol, ethanol.

2.2. Daily Check List

Time required: 5 minutes

Tools/supplies: Daily check list

Overview:  There are a few system parameters that are not recorded and hence need to be checked manually.  A daily checklist is used to record the values and is mailed back to CMDL at the end of each month with the used PSAP filters.  

1.  Fill out daily checklist (and weekly/monthly on back of sheet if applicable)

2.  Check that letters on bottom of computer screen are exactly: ABCFLMNUW 

2.3. PSAP filter changes

Time required: 5 minutes

Tools/supplies: PSAP Filter Kit

Overview: The PSAP filter transmittance degrades as particles collect on it.  To ensure valid measurements the filters need to be changed.

Is the PSAP filter transmittance above 0.9? (Look at Tr value, in picture is 0.799)
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If not, the filter needs to be changed.

1.  In the Aerosol Data Logger window, press <Alt><L><M><3> to signal start of a filter change.

2.  Turn the flow down to zero using the knob on the right side of the PSAP.
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3.  Unscrew the black knob on the sampling head, raise the lockdown panel, and remove the filter holder.

[image: image21.jpg]


    
[image: image22]
4.  Remove the filters. It is only necessary to replace the reference filter once per week. Place the sample filter (the left-hand one) in a small zip bag and label the bag with the station name and the date the filter was pulled out of the PSAP. The label should have the format:  YYMMDD-BND (so December 13, 2000 would be labeled: 001213-BND).  Write your initials on the bag.

5.  Place new filters in the filter holder.  The white side of the filter should be facing up.

Re-insert the filter holder into the sampling head; secure the lockdown panel with the black knob.  Make sure the lower lip of the lockdown panel goes under the bottom edge of the sampling head.

6.  Set PSAP flow to approximately 1.2 liters per minute.

7.  On the PSAP, press the “RESET Transmittance” switch up and verify that Tr=1.000 on the display of the PSAP.

8.  Press <Alt> <L><M><3> to signal end of the filter change.  Verify Transmittance = 1.000 before answering the “Y” when asked, “Have you pressed the RESET Transmittance switch?”

Note: the data acquisition software will do this step automatically, about 2 minutes after the transmittance returns to 1.0, in case you forget this step.

2.4. Nephelometer span checks

Time required: Approximately 40 minutes

Tools/supplies: None

Overview:  The nephelometer span check confirms that the nephelometer calibration is correct.  The procedure is mostly automated, although the valve on the CO2 tank needs to be manually opened and closed.  Every week, CO2 and filtered air are measured as if they were sample air, in order to check that the nephelometer is operating properly.  A CO2 tank, regulator, critical orifice, rotameter, copper tubing, and filter are permanently connected to the CO2 inlet port on the nephelometer.  Press <Alt+N> to activate the nephelometer status window, and then <M> and <3> to begin the span check.  A new window will be displayed, which will give instructions during the course of the span check.  The process is entirely automated, except for opening the valve on the CO2 tank at the beginning and closing it at the end.  The operator will be asked to make entries in the on-line logbook during the initial stages of the span check (Press <Ctrl+M> and then <Enter> to make an entry in the on-line logbook).

The computer will notify you when the span check is over and display the calibration results.  Repeat the span check if the average deviation is more than 5%.

Plumbing

The plumbing for a span check is as follows:  CO2 tank ( Regulator( Flow control Valve ( Rotameter( Copper tubing( Plastic tubing( Blue balston filter ( wet neph. CO2 inlet
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Operation

Open CO2 tank valve

Press <Alt> <N><M><3>  to begin span checks.  

The computer will prompt you for CO2 tank pressure and flow rate and will notify you when the span check is over and display the calibration results.  You will need to toggle between nephelometer windows to check both nephelometer’s span check results.  Typing this sequence:  <Alt> <N>a couple times each will take you to the nephelometer’s window and the corresponding span check results.

Conduct a second span check if the average deviation is more than 5%.  

Close CO2 tank valve when finished.
2.5. Changing Nephelometer Lamp

Verify that the nephelometer lamp is lit once daily.  The lamp should be changed when the lamp current exceeds 7.0 amps.  The lamp current is shown in the nephelometer status window, which is displayed by pressing <Alt+N>.  Detailed instructions for changing the lamp are given in the nephelometer manual. The CMDL scientist will let you know if this needs to be done.  The nephelometer lamp usually last about six months.  Typically, scientists watching the station data (lamp voltage and current) at CMDL can tell about a week ahead of time when the lamp is going to go.  We like to change the lamp before it goes due to the possibility that when the lamp goes it could cause further damage to the nephelometer.  Detailed instructions for changing the nephelometer lamp are given in the TSI nephelometer manual on page 8-13.

2.6. Nephelometer preventative maintenance

The internal filters need to be changed periodically to prevent them from plugging.  Yearly changes are appropriate at polluted sites.  The pristine air at SPO means that the internal filters should last for several years between changes.

The nephelometer blower is permanently lubricated and does not require maintenance.

No other preventative maintenance is needed for the nephelometer.

2.7. Leak Check

Time required: Approximately 10 minutes

Tools/supplies: Large white HEPA filter with 2” cup fitting

Overview: It is important to test the aerosol system for leaks to ensure that measurements are made on outside/conditioned air and not on inside air.  Two diagnostics are used to test the aerosol system for leaks: the pressure drop and the CN counts.  Note this is easier/quicker with 2 people – one person to place and remove the filter at the saddle port and one person to enter the observed values for pressure drop and CN counts.

DO NOT attempt this procedure during stormy weather; SAFETY FIRST!!  (
Enter a log message <Control><M><enter> ”Starting leak check” <enter>.
.      

Bring up the aerosol monitors window <Alt><A>.

Turn valve on back of CN counter box to ‘Neph’ position (i.e., it’s perpendicular to flow into the CN counter inlet).
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Enter a log message <Control><M><enter> “Ambient CN count= value; dp_Neph_imp= value” <enter>.  (The CN counts value is in the lower left corner of the screen (below the aerosol monitor window) and the dp_neph_imp value is in the center of the screen (center bottom of the aerosol monitor window).)  

Climb up to the saddle port at the base of the 8” PVC, undo the pins and remove the saddle port.  Place the filter with the metal cup securely on top of the exposed 2” metal inlet stack. 
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Enter a log message <Control><M><enter> “Filtered CN count= value; dp_Neph_imp= value” <enter>.  
Acceptable ranges for these two variables when the filter is on the stack are:

dp_neph_imp > 20



CN_counts < 50

If the observed values are outside these ranges, there may be a leak in the system.  A likely location to check is the connections on the impactors.  If tightening those fittings doesn’t help, call the CMDL contact person.

Remove the filter and replace saddle on 8" PVC.

Return the CN counter value to Inlet position (i.e., parallel to CN inlet sample).
2.8. Impactor film changes

Removal of Impactors                           

1. <Control><M><enter> Enter message "Starting impactor servicing".<enter>
2. <Alt><A ><M><3> to select “bypass analyzers”.  This closes a solenoid  valve and notifies the computer that impactors are off-line.  Close the Whitey ball valve behind the 10 um impactor by rotating 90 degrees to left.
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3. Using 1 1/8” wrench, loosen the fitting marked with red tape and disconnect the 4 fittings that are marked with yellow nail polish.  Carefully remove impactors.  Be careful of the water tubing and heater cables so as not to disturb them.

4. Place impactors on a flat clean surface. Use a large clean Kimwipe or printer paper.

Cleaning of Impactors

HINT:  If you lay aside the cleaned pieces in order of removal, it will be easier to reassemble afterwards.

1. Unscrew black knobs on 10-um impactor, and fold down the side arms.

2. Remove top piece, clean inside (including inlet) with alcohol, tissue, and cotton swabs.

3. Remove impactor jet plate, clean both sides with alcohol, tissue, and cotton swabs.

4. Remove spacer ring, wipe clean.

5. Remove old impaction film, discard

6. Remove impaction plate, clean both sides with alcohol, tissue, and cotton swabs.

7. Remove bottom spacer ring that impaction plate sits in, wipe clean.

8. Clean inside of outlet fitting.

9. Replace bottom spacer ring.

10. Replace impaction plate.

11. Spray an impaction film with a thin coat of silicone lubricant spray.  Place film, with the sprayed side facing up, onto the impaction plate.

12. Replace spacer ring.

13. Apply a generous coating of silicone vacuum grease to the impaction cup on the top surface of the impactor jet plate (only on 10-um impactor). 

14. Replace impactor jet plate.

15. Replace top cover

16. Tighten assembly back together with black knobs
Re-assembly

1. Reinstall impactors in system being careful not to strip threads on fittings. Tighten all fittings by hand and then again with 1 1/8” wrench.  Don’t forget to tighten the fitting with the red tape that was loosened.

2. Open Whitey valve by rotating handle 90 degrees to right (so it is parallel with flow).
3. <Alt> <A><M><3>  again when the impactors have been re-installed, to “unbypass analyzers” and to resume data logging.  The ball valve message is asking if you have opened the Whitey valve.  Enter ‘Y’ once the valve is open.

4. <Alt> <N><M><5>  to start a nephelometer zero cycle

5. Enter a log message: <Control><M><Enter> "System back on-line after impactor servicing and zeroing.” <enter>
Sketch of impactor







Side view







Top view
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2.9. Carousel filter changes

Time required: 30 minutes

Tools/supplies: Kimwipes, new canister of filters, old canister of filters, glovebox, 1 1/8” wrench, silicon spray.

Overview:  Aerosol filters need to be removed from the carousel weekly and sent in to be analyzed.

Preparation

1.
Prepare glovebox by putting down new Kimwipes and a new pair of outer gloves.  Every other week or when you notice holes in the vet gloves replace them (you will need to tape these gloves on). 

2.
Turn on glove box pump.

3. 
Prepare a clean flat surface for changing the impactor films. 


4.
Type ‘<Alt><F>,<M>,<6>’ to select filter change and notify the computer that the filters are off line.

5a.
Close manual Whitey ball valve, which is above filter carousel, behind impactor by moving it 90 degrees clockwise so that it is perpendicular to the flow.
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5b.
Select option #2 to inform cpd that the ball valve is closed.

6.
Release 8 white tubes with the quick connect/disconnect fittings, and disconnect the fitting at the elbow on the black tubing connecting the impactor to the carousel.

7.
Place the carousel and a canister of filters (write start date on outside) in the glovebox, close the glove box and turn on the pump.

8.
Back at the rack, disconnect fitting near valve so the impactor can be removed.

Change the impactor films

1.
Wear gloves

2.
Unscrew the black knobs and remove outer white sleeve. Make a note of the order of each section so that they can be put back in the correct order.

3.
top section: clean out grease using methanol and Kimwipe; apply new grease

4.
Section 2 (>10 m particles): throw out film; clean section; spray a film from the plastic bag with silicon lubricant and place in holder with spacer ring on top

5.
Section 3 (1-10 mm particles): take out film with tweezers and place in old ‘S’ Petri dish.  Clean section; Place new ‘B’ film on the stage, let sit for a minute and then return to ‘B’ Petri dish.  This is the new ‘background’ film.  Put new ‘S’ film on stage, place spacer ring on top and put impactor back together.

6.
Place impactor back in rack.

Changing the filters

1.
Take lid off carousel; black knobs first, then white knobs, turning knobs in counter-clockwise direction.  (If you have difficulty doing this, try doing this outside of the glove box but put a note in the filter box when you do.)

2. 
Take out the red discs from the old container. Remove filters from carousel and stack in the old container in reverse numerical order (8 to 1), putting a red disc in between each filter. Put on the container cap and screw down.

3.
Clean the carousel with alcohol.  Place the new filter samples in the carousel, matching up the filter number with the carousel number.

4. 
Put top back on carousel, turn white knobs then black knobs

5. 
Put carousel back in the rack, attach the quick connects (orange-to-orange and black-to-black).  Attach black hose to impactor.

6.
Open Whitey valve by rotating handle 90 degrees clockwise so it is parallel to the flow.

7.
Type ‘<Alt><F>,<M>,<6>’ to end filter change and begin filter sampling, select option #2 to infom computer that the ball valve is open..

8.
Record stop date on old sample container, put in box along with Petri dishes to mail to PMEL:






Theresa Miller




NOAA/PMEL





7600 Sand Point Way NE





Seattle, WA  98115











phone: 206-526-6220





email: 
tmiller@pmel.noaa.gov

3. Calibration

3.1. Nephelometer

Nephelometer calibrations are rarely needed, as the weekly span checks yield results that can be used in post-processing to adjust for any calibration errors.  Calibration is only needed if large errors are encountered, and should only be done when directed by CMDL aerosol scientists.  The nephelometer is calibrated using a DOS program called “NEPHMAIN.EXE” supplied by TSI.  This program is located in the /mnt/d/dos/tsi/neph directory.  The Linux DOS emulator “dosemu” is configured to automatically start NEPHMAIN.EXE.  Just type 'dos' from the command prompt to start the DOS emulator.  Instructions for using NEPHMAIN.EXE can be found in the nephelometer manual.

4. SAFETY

4.1. Electrical Safety

There is 110VAC on exposed terminals inside the CNC control box.  You should always remove power from any instrument when working inside it.

5. IN CASE OF PROBLEMS

Contact information for the CMDL aerosol group is given below.  Spares for critical items are stored on-site.

6. Typical Parameter Values

NOTE:  This chapter is not completed.  Please ignore the table below.

	Window
	<Alt> key
	Parameter
	Typical
	Lower limit
	Upper limit
	Action

	Aerosol Sampling Status
	A
	RH_sample
	40
	35
	45
	Check inlet heater

	
	A
	T_sample
	30
	20
	40
	

	
	A
	T_rack
	25
	20
	30
	Check air conditioner

	
	A
	Q_analyzer
	30.0
	29.0
	31.0
	Check pump, adjust flow 

	Aerosol dP sensors
	A
	dP_Purge (actually ambient RH)
	80
	60
	100
	Compare with C4 readout

	
	A
	dP_CNC_vac
	600
	550
	700
	Check pump

	
	A
	dP_pitot (actually ref voltage for wind direction)
	4.500
	4.4
	4.6
	Check C4 readout

	Best UPS
	B
	Inverter
	OFF
	
	
	

	
	
	Charger
	ON
	
	
	

	
	
	AC Volts IN
	220
	210
	230
	Fix generators

	
	
	AC Volts OUT
	240
	230
	250
	

	
	
	AC Amps OUT
	2.3
	2.0
	2.5
	

	
	
	Output Load VA
	540
	525
	550
	Check that all systems are drawing power, and than nothing unauthorized is connected to UPS

	
	
	Battery DC V
	13.6
	13
	14
	Possible UPS malfunction

	
	
	Frequency
	50
	49
	51
	Fix generators

	CLAP
	L
	Flow
	1.0
	0.90
	1.1
	Adjust flow

	
	L
	Transmittance
	0.7
	0.5
	1.0
	Change filter

	
	L
	I_sample
	150000
	90000
	300000
	Check light source

	
	L
	I_reference
	290000
	250000
	300000
	Check light source

	
	L
	Filter change
	FALSE
	FALSE
	FALSE
	You forgot to press <Esc>ILF after last filter change.

	Neph_N
	N
	Bkg_tot_Blue
	2E-6
	1E-6
	2*typ.
	

	
	
	Bkg_tot_Green
	3E-6
	1E-6
	2*typ.
	

	
	
	Bkg_tot_Red
	5E-6
	1E-6
	2*typ.
	

	
	
	Bkg_back_Blu
	4E-6
	1E-6
	2*typ.
	

	
	
	Bkg_back_Grn
	5E-6
	1E-6
	2*typ.
	

	
	
	Bkg_bak_Red
	8E-6
	1E-6
	2*typ.
	

	
	
	MODE
	NBXX
	BBXX
	ZBXX
	Any other value is an error

	
	
	RH%
	40%
	30%
	60%
	Check drier.

	
	
	P_hPa
	1000
	980
	1030
	

	
	
	SecToGo
	30000
	
	
	Must decrease by one every second

	
	
	Sample_T
	305
	295
	320
	Check room temperature

	
	
	Inlet_T
	305
	295
	320
	Check room temperature

	
	
	Next_Z
	xx:57:00
	
	
	Possible error in CP.INI entry for [Neph] ZeroAt= entry.

	
	
	GreenRef
	4.0E+5
	3.0E+5
	5.0E+5
	Lamp may be failing.

	
	
	Lamp_V
	13
	10
	14
	Lamp may be failing

	
	
	Lamp_I
	5.7
	5
	7.5
	Lamp_V times Lamp_I should be 75.0

	UMAC
	U
	Room Temp
	38
	30
	40
	Check room temperature

	
	
	Power supply
	5.0
	4.9
	5.1
	Power supply may be bad.


7. Contact information

Responsible scientist:
Allison Payton <Allison.Payton@noaa.gov>

W:(303)497-6189
H:(303)543-1338
Aerosol group leader:
John Ogren <John.A.Ogren@noaa.gov>

W:(303)497-6210
H:(303)499-4079

Technical support:
Jim Wendell <Jim.Wendell@noaa.gov>


W:(303)497-6994
H:(303)823-5065
Backup scientist:

Betsy Andrews <betsy.andrews@noaa.gov>

W:(303)497-5171
H:(303)442-5142

The cpd.ini file operates on standard heading (aka section) and key format.

Headings are denoted by a starting "[" and a trailing "]".  When a reference

is made to a heading those charactors should not be included.

Any text after a semicolon will be ignored, all comparisons are case

insensitive, except as noted.

Boolean values will be considered TRUE if they are present and equal to

"TRUE", otherwise, they are considered false.

The "Global" heading is required, it contains crucial operation parameters, as

is the "Disk" heading.

All "normal" instruments use a port description, the "Port=" key.  It is in

the the format of /dev/device:baudPBS, such as "Port=/dev/ttyR0:4800N81", this

would use the first rocket port serial port, at 4800 baud, no parity, 8 bits,

1 stop bit. The device is a standard unix device file (addressing a serial

port). The baud rate is standard.  The (P)arity can be N = None, E = Even, O =

Odd.  (B)its can range from 6 to 8, inclusive.  (S)top bits can be 1 or 2.

CPD looks for the ini in the path /etc/cpd.ini with the environment variable

"CPD" prepended to it

All instruments use the following keys

Port=/dev/ttyR0:4800N81

Port descrition, used only on "normal"






instruments

NiceName=NAME


A full length name, used in error printing






and displaying

ShortName=L


A short name (preferably one letter) used






to display lists of instruments

IsLogging=VALUE


Value can be TRUE,FALSE, or GLOBAL, if it is






FALSE, the instrument will not write






any log files; TRUE will write logs






GLOBAL will use GlobalLogging to






determine.  Not present is the same






as GLOBAL

LogBase=INSTID


Append timestamp "_yyyy-mm-dd_hh:mm" to this






and place in directory specfied by






LogDir and use as a log file

LogPrepend=


Prepend this to every log entry, can be blank






to specify nothing

LogInterval=VALUE

Similar to IsLogging, but specifies the






interval to rotate logs on

[Global]

CPDBin=/bin/cpd


Pathname relative to $CPD of the binary (or






just cpd if it is in $PATH) 

CPDState=/etc/cpdstate

Path, relative to $CPD, of the state file

BaseBin=/bin/


Path (with trailing /) to look for binarys,






again relative to $CPD

Instrument=HEADING:binary
Spawn the instrument "binary" using 






the heading "HEADING". Can also






be pause:time, to delay spawning






other instruments for time seconds

SerSrvBin=/aer/prg/cpd/bin/sersrv
Filename of the serial server, if it






can't be opened, looks in $CPD/BaseBin






If not specified, looks for sersrv in






$PATH or $CPD/BaseBin

Spancheck=HEADING

Identify a heading as a spancheck heading

uMAC=HEADING:id


Identify a heading as a uMAC and assign it ID






"id",  When addressing uMACs this






is either the digital id or the






hundreds digit of an analog in/out 






channel

Aerosol=HEADING


Identify heading "HEADING" as the heading used






by the aerosol instrument, if not






present, defaults to "AEROSOL"

Filter=HEADING


Identify heading "HEADING" as the filter






instrument, defaults to "FILTER"

Aeromon=HEADING


Identify a heading as aeromon (used by cpx)

Clap=CLAP


Identify a heading as the clap (used by cpx)

ClientPassword=cmdl

Use "cmdl" as the password for the client

[Disk]

LogDir=/aer/prg/cpd/log/
Place log files in this directory, must have






the trailing "/" and CPD must have






write permissions there

LogRotateInterval=hh:mm

Rotated log files every hh:mm, first rotation






will be hh:mm from CPD start, unless






LogFirstRotateOnDay is TRUE, then the






first rotation occurs on the day






transition

GlobalAvgInterval=mm:ss

Clear the averages every mm:ss (will start






this from the last minute boundary)

LogtRotateOnDay=BOOLEAN

Force the log rotation on day boundary,






regardless of the interval

FlushInterval=minutes

Flush (force all data to be written) log files






every "minutes"

StationID=LAB


Use "LAB" as the station ID in log files

MaxFileSize=64


Force file rotation if a file exceeds this






size, in KB. 0 or not present disables

GlobalLogging=BOOLEAN

When an instrument does not specify logging






or specfied "GLOBAL" use this for its






logging value

GlobalLogInterval=mm:ss

When an instrument does not specify a log






interval or specifies "GLOBAL", 






use this, first entry will be on next






multiple of mm into hour

[SPANCHECK]


Heading can differ and multiple instances (with






different names) can exist

Neph=HEADING


Run spancheck on the neph using by "HEADING"






Multiple instances are allowed

SpanCO2Time=mm:ss

Time to measure CO2 on spancheck

SpanAirTime=mm:ss

Time to measure AIR

SpanCO2FlushTime=mm:ss

Time to flush CO2 before sampling

SpanAirFlushTime=mm:ss

Time to flush AIR

ClientName=STRING

Display "STRING" when addressing this spancheck

[GPS]



Heading can differ, all normal instrument keys






are valid

ExtraConfig=SENTENCE

Send "SENTENCE", with leading "$" and trailing






checksum to the GPS unit on comms






init, multiple instances allowed

TimeSyncProg=/tmp/gpstimeset
GPS timeset program, used for clock autosync






must be setuid root

DoAutosync=BOOLEAN

Enable/Disable automatic clock syncing to GPS






time

LogFast=BOOLEAN     use "averge" time period to control when data are logged,

                    otherwise, use monitor time period

MaxClockDeviation=SECONDS
Allow SECONDS deviation from GPS clock before






autosyncing

Waypoint=ID,LAT,LONG

Add a waypoint, with ID (max 7 chars), at






LAT,LONG

[BESTUPS]


Heading can differ, all normal instrument keys






are valid

ACThreshhold=90


When AC line voltage drops below this,






consider that we are using the battery

[WHATLOW]


Heading can differ, all normal instrument keys






are valid

NO INSTRUMENT SPECFIC KEYS

[CNC]



Heading can differ, all normal instrument keys






are valid

CNType=TYPE


Type can be 3010/3703/Pulse/CHAN2 (3703 is NOT






TESTED), Defaults to Pulse, if CHAN2,






Port is invalid, but CNCFrom becomes






valid

CNCFrom=HEADING


Heading to read from if "CHAN2" type

Q_cnc_cc_s=FLOWRATE

Flowrate in cc/s

[NEPH]



Heading can differ, all normal instrument keys






are valid

InitStr=STRING


Send STRING as a command on Neph init

SMZ=4



Neph zeroing mode

STA=1



Neph averaging time (sec)

STB=25



Neph blanking time (sec)

STP=3600


Neph time between zero checks (sec)

STZ=300



Neph duration of zero checks (sec)

SMB=1



Neph backscatter mode

SP=75



Lamp power (watts)

SPexit=0


Set lamp power to this on exit

ZeroAt=SECONDS


Start a zero at seconds after the hour,






multiple instances allowed

Lambda_Green=536.0

Wavelength of Green

Lambda_Red=690.0

Wavelength of Red

[NEPHM903]


Heading can differ, all normal instrument keys






are valid

NO INSTRUMENT SPECFIC KEYS

[CLAP]



Heading can differ, all normal instrument keys






are valid

Analog=FALSE


TRUE if the CLAP is running in analog mode,






FALSE for serial mode

SmoothTC=60


Number of points to smooth with

Area_m2=1.783E-5

Sample area in m^2 (serial only)

Autodetect=BOTH


Autodetect filter change (can be START,STOP,






BOTH,NONE) default is NONE

Serial_Number=100

Instrument serial number (determines old/new






CLAP)

Chan_Bap_lin=1


uMAC channel for linear Bap (analog only)

Chan_Bap_log=2


For log10 Bap

Chan_Tr=3


For filter transmittence

Chan_Q_slpm=4


For flow rate

Cal_Analog_Bap_lin=0.0,1.0E-5
Linear bap calibration (analog only)

Cal_Analog_Bap_log=7.0,1.0,1E-6
For log10 Bap

Cal_Analog_Tr=0.0,0.2

For filter transmittance

Cal_Analog_Q_slpm=0.0,1.0
For flow rate

Cal_Bap=0.0,1.0


Global Bap calibration (applies to both 






serial and analog)

Cal_Tr=0.0,1.0


Filter transmittance

Cal_Q_slpm=0.0,1.0

Flow rate

Cal_TRC=0.710,1.0796

Filter transmittance correction

[AETHALOMETER]


Heading can differ, all normal instrument keys






are valid

Timebase=2


Approx time between reports (mins)

[UMAC]



Heading can differ, all normal instrument keys






are valid

Addr=0



Address on uMAC chain

CountAIch=24


Number of Analog IN channels present

CountDch=2


Number of digital channels present

MinDch=0


Base digital channel (zero based)

InitAO=0.0,3.0


Set the analog out channels to this on






startup, comma delimited

InitDO=0000


Hex number representing digital out state






on startup, first (left most) two






digits are first channel

[SCHEDULE]


Heading can differ, all instrument keys valid,






except "Port"

Neph=HEADING


Neph to zero when time

Dig_uMAC=0


uMAC (ID) to use for digital out

uMAC_ChanPump=0


uMAC digital channel for the pump

uMAC_ChanHeater=0

For the heater

uMAC_ChanFlask=0

For the flask

Home=GPSWAYPOINT

Home location, by GPS waypoint ID

Site=GPSWAYPOINT

Site location

TasksEnabled=TRUE

Enable tasks at startup

Task=TASKNAME,PARAM

Add a task, TASKNAME can be






SYSTEMSTARTED; PARAM not required






TAKEOFF; PARAM is speed in m/s






ENROUTESITE; PARAM is distance in km






READYTOSAMPLE; PARAM is seconds






ONSITE; PARAM is km






ENROUTEHOME; PARAM is km






READYTOLAND; PARAM is seconds






LANDING; param is speed in m/s

[AEROSOL]


Heading can differ, all instrument keys valid,






except "Port"

Dig_uMAC=0


Index of digital uMAC to use

Dig_Chan_AnalyzerImpactor=10
Digital channel to use to control the






impactor

Dig_Chan_Bypass=9

Channel to control the bypass

RefNeph=HEADING


Use heading as the reference neph

WetNeph=HEADING


Use heading as the humidfied neph, if not






present, will be disabled

CNC=HEADING


Use heading as CN counter, not present






disables

CNA=HEADING


Use heading as the CN ambient counter,






not present disables

SecondsToFlush=10

Seconds to flush (pause sampling)






after a valve change

SecondsToSpinup=20

Seconds to spinup

CN_Out_Lin=BOOLEAN

Use linear output for CN output

CN_uMAC_Chan=0


Output channel for CN analog out, -1 disables

MFC_Set_V=3.0


Refernce MFC voltage at STP, should match






filter, if it's running

MFC_uMAC_Chan=1


Analog out channel for MFC, -1 disables

DefaultCut=FINE/COARSE

Set the default cut, FINE, 1-um or COARSE,






10-um

Cutpoint=mm:ss,FINE/COARSE
Create a cutpoint, change the cut to the






second parameter, at mm:ss after the






hour, multiple instances allowed

Chan_X_T=-1


Set the temp sensor channel for sensor "X",






X can be the following:






Inlet,HumidoPreheat,HumidoControll,






Ambient,Sample,Rack,uMAC






-1 Disables this channel

Chan_X_RH=-1


Set the RH sensor channel for sensor "X",






the same channels as above are valid,






-1 also disables

Chan_dP_Y=-1


Set the channel for dP sensor "Y", Y can be






the following:






Pitot,Purge,NephImp,Spare1,Spare2

Chan_Q_Z=-1


Set the channel for flow sensor "Z", Z can be






the following:






Filter,Analyzer,Spare3,Spare4,Bypass,






CNDrier,CN

Chan_Wind_S=60


Set channel for wind speed sensor

Chan_Wind_D=60


For wind direction

Chan_V_uMAC


For uMAC voltage sensor

Chan_P_ambient


For ambient pressure sensor

Cal_X_T=0.0,1.0


Calibration polynomial for temp sensor X, see






above

Cal_X_RH=0.0,1.0

For RH sensor X

Cal_dP_Y=0.0,1.0

For dP sensor Y, see above

Cal_Q_Z=0.0,1.0


For flow sensor Z, see above

Cal_Wind_S=0.0,1.0

For wind speed sensor

Cal_Wind_D=0.0,1.0

For wind direction

Cal_V_uMAC=0.0,1.0

For uMAC voltage sensor

Cal_P_ambient=0.0,1.0

For ambient pressure

[HUMIDOGRAPH]


Heading can differ, all instrument keys valid,






except "Port"

Whatlow=HEADING


Use HEADING as the whatlow controller

Pump_uMAC_ch=1


Use this channel as the analog out for the






pump

PumpRange_uMAC_ch=1

Use this digital output channel to switch






the pump range

Dig_uMAC=0


Index of digital uMAC to use

Scanning=BOOLEAN

Initially running setpoints

SP_init=ChanA,ChanB,ChanC,ChanD
Initally use this as the setpoint, Channels A






and B on the whatlow, channel C the






pump, which ranges from -100.0 to






100.0 percent, channel D is pump






range; H or L

Setpoint=mm:ss,ChA,ChB,ChC,ChD
Add a setpoint, that will occur mm:ss after






the hour (or just ss after the hour,






if no colon is present), same channels






as SP_init

[FILTER]


Heading can differ, all instrument keys valid,






except "Port"

Neph=HEADING


Use heading as a Neph to retrieve temp+pressure

Dig_uMAC=0


Use this uMAC ID for digital out

uMAC_ChanBypass=14

Use this uMAC digital out channel to control






the bypass

uMAC_Chan_FN=Chan

Use "Chan" on digital out for controlling






filter N

uMAC_Chan_dp_FN=Chan

Use Chan for the dP sensor on filter N

uMAC_Chan_Q_Filter=Chan

Use uMAC AIN chan for the flow sensor

uMAC_ChanMFC=0


Set the MFC AOUT channel

HoursEachFilter=24

Sample each filter for this many hours

StartHour=0


Start sampling this many hours after






midnight, if HoursEachFilter>=24

SecondsOnBlank=10

Pull air through the blank for this many






seconds after a filter change

MFC_SetV=3.0


MFC voltage at STP, should match aerosol

RackHeat=0


Initial rack heat

uMAC_Chan_25w_Heater=15

uMAC channel for the 25 watt heater

uMAC_Chan_50w_Heaters=14,13
uMAC channels for the two 50 watt heaters

Cal_dp_FN=0.0,1.0

Calibration polynomial for dP sensor on






filter N

Cal_Q_Filter=0.0,1.0

For the filter flow sensor

[AEROMON]


Heading can differ, all instrument keys valid,






except "Port"

Filter=HEADING


Use heading as the filter (to log its dP






sensors)

Max_NephImp_dP=-1.0

Max dP across the Neph impactor, -1.0 disables

uMAC_Chan_Stack_T=15

Channel for the stack temp sensor

uMAC_Chan_Pumpbox_T=15

For the pumpbox one

uMAC_Chan_Heater_T=15

For the heater\

CNCC_Dirty=100000

Always contaminated if CNC>this

CNCC_Clean=500


Never if CNC<this

CNCC_Risk=4.0


Multiplier to compare with Ncncc/Navg to






detect contamination

CNCC_AvgTime=1800

Averaging time for ref CNC, seconds

CNCC_Startup=10


Dont do anything for this many seconds 






after startup

CNCC_FirstAvg=10

Generate first average for this long, before






doing risk comparisons

CNCC_Cleanup=15


Seconds to keep contaminated after a clean






value

Contam_Sector=mindeg,maxdeg
Mark a wind sector as contaminated, mulitple






instances allowed

Contam_Min_WS=0.0

Wind Speed < this is contaminated

Sector_Cleanup=30

Keep contaminated for this long after a clean






value

ref





Samplee





ref





Sample
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