Aerosol System Daily Operations Records

MONTH: 




YEAR:





STATION: CMDL/MAUNA LOA OBSERVATORY
	DAY
	System vacuum gauge ~10*
	4 rotometers ~30 lpm
	CN drier flow

~7 lpm*
	CNC alcohol level OK #
	Change PSAP filter if <0.80
	Change PSAP reference filter (Once/week)
	Neph span check (Once/2 weeks)
	Impactor Film change (Once/2 weeks
	Comments

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


* Pump may be down, contact CMDL scientist.



If you have any problems call:
# Please fill CN Counter with Butyl Alcohol



Anne Jefferson
303-497-6493
+ Please change PSAP filter.






Betsy Andrews
303-497-5171
Typical Parameter Values at MLO

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

	Aerosol Sampling Status
	A
	RH_sample
	40
	0
	45
	Check inlet heater

	
	A
	T_sample
	25
	10
	40
	

	
	A
	T_rack
	30
	20
	35
	Check air conditioner

	
	A
	T_pumpbox
	32
	25
	40
	

	
	A
	Q_analyzer
	30
	28
	32
	Check pump, adjust flow 

	Aerosol dP sensors
	A
	dP_Neph_imp
	2 – 10
	2
	13
	Check for leaks around impactors

	
	A
	dP_CNC_vac
	400
	350
	500
	Check CN pump

	
	A
	dP_pitot 
	70
	60
	80
	Check carbon vane pump

	CN counter
	A
	Drier flow
	8
	7.5
	8.5
	Adjust valve

	Best UPS
	B
	Inverter
	OFF
	
	
	

	
	
	Charger
	ON
	
	
	

	
	
	AC Volts IN
	113
	110
	120
	Fix generators

	
	
	AC Volts OUT
	121
	118
	125
	

	
	
	AC Amps OUT
	
	
	
	

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

	
	
	Battery DC V
	13.9
	13
	14
	Possible UPS malfunction

	
	
	Frequency
	60
	50
	70
	Fix generators

	PSAP
	L
	Flow
	3.0
	2.5
	3.5
	Adjust flow

	
	L
	Transmittance
	0.9
	0.7
	1.0
	Change filter

	
	L
	I_sample
	250000
	90000
	300000
	Check light source

	
	L
	I_reference
	570000
	250000
	300000
	Check light source

	
	L
	Filter change
	FALSE
	FALSE
	FALSE
	You forgot to press <alt><L><M><3> after last filter change.


	Window
	<Alt> 
	Parameter
	Typical
	Lower
	Upper 
	Action

	Neph_N 
	N 
	Bkg_tot_Blue
	2.0E-6
	1E-7
	5*typ.
	

	
	
	Bkg_tot_Green
	3.0E-6
	1E-7
	5*typ.
	

	
	
	Bkg_tot_Red
	5.0E-6
	1E-7
	5*typ.
	

	
	
	Bkg_back_Blu
	4.0E-6
	1E-7
	5*typ.
	

	
	
	Bkg_back_Grn
	5.0E-6
	1E-7
	5*typ.
	

	
	
	Bkg_bak_Red
	8.0E-6
	1E-7
	5*typ.
	

	
	
	MODE
	NBXX
	BBXX
	ZBXX
	Any other value is an error

	
	
	P_hPa
	680
	660
	700
	

	
	
	SecToGo
	30000
	
	
	Must decrease by one every second

	
	
	Sample_T
	300
	290
	320
	Check room temperature

	
	
	Inlet_T
	297
	290
	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 bad?


The 7-wavelength Aethalometer according to Betsy  ---- DRAFT!!!
Specifications

Model Number
AE-8 (actually it’s an AE-31 Multi-wavelength instrument)

Serial Number

890501

CMDL Number
CD0000323164

Security Code

111 (need this to change certain parameters)

Table 1 Channel assignments for each wavelength and associated sigmas

	*****
	channel
	1
	2
	3
	4
	5
	6
	7

	NEW
	Wavelength (nm)
	370
	470
	521
	565
	700
	430
	950

	
	Sigma (m2/g)
	39.5
	31.1
	28.1
	25.9
	20.9
	34.0
	15.4

	*****
	***********
	****
	****
	****
	****
	****
	****
	****

	OLD
	Wavelength

(nm)
	370
	470
	521
	590
	660
	880
	950

	
	Sigma (m2/g)
	39.5
	31.1
	28.1
	24.8
	22.2
	16.6
	15.4


Area of filter spot: 0.5189 cm2 (manufacturer value: 0.5 cm2)

Flow range: 0-10 slpm. Note: flow must be greater than 1 lpm for measurements.

Default max attenuation before filter change: 75 (BC loading of 4 g/cm2)  

Measurement noise level: 1 ng/cm2 which is equivalent to ~50 ng/m3 (at 5 min freq.)
Sampling frequency (Timebase): 2 min - 1 h

Operation

(1) Instrument takes ~30 minutes to warm up

(2) To stop quickly – switch off (keeps data, but doesn’t write summary file)

(3) To stop normally – press <STOP>, observe screen, press <STOP>, enter security code (111<enter>). You may need to hold the <STOP> button down as a simple double click doesn’t seem to get you to the screen where you can enter the security code.

(4) Data disk can be exchanged at anytime without interfering with measurements. 

(5) It appears the only time that the aethalometer can be stopped gracefully is when it is in measurement mode.  If it freaks out because of high BC concentrations or if it’s in the middle of some sort of internal test you either need to cycle the power or (in the case of the test) wait until the test is over. (GEESH!)

(6) The tape advances every time you begin normal sampling mode (e.g., after quitting normal sampling mode by method 2 or 3).  I haven’t done an automatic tape advance.  You can also set the tape advance time to be at a specific time period.

Main System Menu
The up and down arrows are used to scroll through the Main System Menu.  The enter key is used to choose a menu option.  You have several options in the Main System Menu.  Anytime you start up the instrument or leave normal sampling mode you go to the Main System Menu.  The initial option is Operate.  You can use the up and down arrows to get to the other menu options or you can hit <enter> to choose Operate and return to sampling mode.
Operate - Automatic Mode versus Manual Mode
When the instrument first starts up, the instrument asks whether you wish to go into ‘automatic mode’. If you don’t do anything, after about 1 minute the instrument goes into automatic mode by default and starts making measurements in ~15 min after doing some internal checks. 

If you hit enter (which selects Operate from the Main System Menu), you again get asked if you wish to go into ‘automatic mode’.  If you use the down arrow to select NO, then you go into ‘manual mode’. Manual mode means that you have to hit a couple buttons (follow the prompts on the screen) before the instruments starts its internal checks and then begins sampling.  

Change Settings Menu
This menu lets you (surprise) change some of the operating parameters.  See manual for extensive details. Below are listed what I think are probably reasonable choices.

Table 2 Change Settings Menu and suggested values
	Setting
	Choice
	Range and comments

	Time and Date
	
	

	Timebase (sample frequency)
	2 min
	2-60 min

	Tapesaver
	0 – off
	0,1,3 (Off, x3, x10)

	Analog output port/Alarm
	1 – alarm
	0-analog, 1-alarm

	Analog out channel
	1 
	1 thru 7 (doesn’t matter for us)

	Warm up wait
	0 – No
	0, 1 (0-avoids long warm up)

	COM mode
	Dataline
	Dataline, Gesytec, off 

	          COM settings
	9600,8,1,None
	Various

	Overwrite old data
	0 – No
	0,1 (0-no overwrite)

	Filter change time
	0 – disable
	I would change filter for each test

	Security Code
	111
	Don’t change!

	Data format
	0 – US
	0,1 (US, Euro)

	BC display
	0 – ng/m3
	0,1 (ng/m3, ug/m3)

	Data format
	0 – extended
	0,1 (extended, compressed)

	UV channel
	0 – UV on
	0,1 (UV on, UV off)

	Instrument serial #
	890
	Not sure why it said 999 when we got

	Gesytic id
	??
	Not applicable to us

	Instrument type
	2 – 7 wavel.
	0,1,2 (Ae-1x,Ae-2x,Ae-3x)

	Sigma for lamps
	see Table 1
	Different for old and new light source

	Spots per advance
	1
	1,2 (spots closer, spots farther apart)


Notes: 

· The values for the settings in Table 2 are given in the ae_setup.txt file written to disk (they aren’t logged by the log_port program).

· There is also a message file (mf*.txt) written to disk that gives information about the run which may or may not be useful. See manual on page 82 for more info on both these files; examples of both the ae_setup.txt and mf*txt files are also attached to this document.
· The wavelengths of the lamps are hardwired into the aethalometer output files.  The wavelength is not used in the calculation of BC, only the sigma’s are, but don’t be confused if you look at raw aethalometer files and the stated wavelengths are for the old LED source.

Signals and flow

Choosing this takes you to a screen that displays sensor and reference signals for one lamp and the flow. (More info on p. 64.)  You can also test the bypass valve, but we aren’t using it so why bother! (
Self tests

This option takes about 5 minutes and runs through a series of internal tests.  It’s not an automatic procedure because the user is required to respond to prompts on the screen occasionally.  This is one of those processes which can’t be interrupted while it is occurring except by cycling the power.  More information is in the manual on page 65.

-lamps

-analog out

-COM port

-pumps
-screen/front LEDs
-tape advance

Calibrate flowmeter

See manual for description of procedure

Flow volume units

I have it set at standard units right now.  We need to correct their standard temperature of 20 C to our standard temperature of 0 C.

Software upgrade 

Optical Test

Install new tape

See manual p. 68-72.

Data file format

The aethalometer manual has the WRONG data file format description for its bc*.csv data output files!!

The correct expanded data file format is (for the new wavelength source):
Date,time,bc_370,bc_470,bc_521,bc_565,bc_700,bc_430,bc_950, flow, 

sz_370,sb_370,rz_370,rb_370,bypass fraction, cumulative_dATN_370,

sz_470,sb_470,rz_470,rb_470,bypass fraction, cumulative_dATN_470,

sz_521,sb_521,rz_521,rb_521,bypass fraction, cumulative_dATN_521,

sz_565,sb_565,rz_565,rb_565,bypass fraction, cumulative_dATN_565,

sz_700,sb_700,rz_700,rb_700,bypass fraction, cumulative_dATN_700,

sz_430,sb_430,rz_430,rb_430,bypass fraction, cumulative_dATN_430,

sz_950,sb_950,rz_950,rb_950,bypass fraction, cumulative_dATN_950

The time in the data file format corresponds to the START of the measurement cycle.

It is unclear what the ‘cumulative_dATN_#’ field really contains, but it looks like some number that increases as the filter loading increases.

Screen display (p. 84 of manual)

Line 1 - system time and date

Line 2 – tape remaining and whether tape saver is on

Line 3 – disk space remaining (like how much longer the tests can run) and flow (lpm)

Line 4 – value of BC in ng/m3 (or g/m3) – this line is an AVERAGE of the measurements from all 7 channels.

Page 84 also describes the panel LEDs
Calculations
Attenuation: ATN = -100 ln((sb-sz)/(rb-rz))


sb = sensor beam signal, sz = sensor zero signal


rb = reference beam signal, rz = reference zero signal


typical zero signal values are ~0.02 


typical beam signal values are in range 1-2

Delta Attenuation: dATN = ATN(t1)-ATN(t0)

Pseudo-Absorption (m-1): p_bap = dATN*(Area/(Flow*Time))*(1/1000)


     Area is filter area in cm2, Flow is in lpm, Time is in minutes. (factor of (1/1000) gets units to work, takes into account 100 from ATN calculation and 1/10 from converting flow and area units)

BC concentration (ng m-3): [bc] = dATN*(Area/(Flow*Time*Sigma))*1e6
     Area is filter area in cm2, Flow is in lpm, Time is in minutes, Sigma is in m2/g. (factor 1e6 gets units to work, takes into account 100 from ATN calculation, 1/10 from converting flow and area units and converting from g to ng)

CMDL processing
CMDL takes the expanded aethalometer output file described above and uses /aer/prg/perl/cnvtka_ to make 3 file types (ka_, kb_ and kc_) in standard CMDL format.  
ka_ file format is:

STN,Year,Start_UTC,Flag,blank,blank,ATN370,p_bap370,ATN470,p_bap470,
ATN521,p_bap521,ATN565,p_bap565,ATN700,p_bap700,ATN430,p_bap430,ATN950,p_bap950,flow,area,cum_dATN_565,sigma1,sigma2,sigma3,sigma4,sigma5,

sigma6,sigma7,ID,sd_STN,sd_Year,sd_Start_UTC,sd_Flag,sd_blank,sd_blank,sd_ATN370,sd_p_bap370,sd_ATN470,sd_p_bap470,sd_ATN521,sd_p_bap521,
sd_ATN565,sd_p_bap565,sd_ATN700,sd_p_bap700,sd_ATN430,sd_p_bap430,
sd_ATN950,sd_p_bap950,sd_flow,sd_area,sd_cum_dATN_565,sd_sigma1,
sd_sigma2,sd_sigma3,sd_sigma4,sd_sigma5,sd_sigma6,sd_sigma7
The numbers 1-7 correspond to the seven wavelength channels. ATN_#, dATN_# and p_bap are calculated as described above. The flow is in lpm, the area is in cm2. The cum_delta_attenuation_4 is what I think is the cumulative change in attenuation for the 565 nm wavelength channel. The sigma values are those given for the new light source.

kb_ file format is:

STN,Year,Start_UTC,Flag,blank,blank,BC370,BC470,BC521,BC565,BC700,BC430,BC950, sd_STN,sd_Year,sd_Start_UTC,sd_Flag,sd_blank,sd_blank, sd_BC370,sd_BC470,sd_BC521,sd_BC565,sd_BC700,sd_BC430,sd_BC950

kc_ file format is:
STN,Year,startDOY,Flags,Q_slpm,,Bap370,Bap470,Bap520,Bap564,Bap699,Bap430,Bap949,ATN370,ATN470,ATN520,ATN564,ATN699,ATN430,ATN949,segID,STN,Year,startDOY,sd_Flags,sd_Q_slpm,,sd_Bap370,sd_Bap470,sd_Bap520,sd_Bap564,sd_Bap699,sd_Bap430,sd_Bap949,sd_ATN370,sd_ATN470,sd_ATN520,sd_ATN564,sd_ATN699,sd_ATN430,sd_ATN949, 

XSHOW
The ka_ and kb files are ingested into xshow and the data are plotted on the Aeth_Status plot.  There are 3 panes: 

(1) the first pane shows the aethalometer flow in lpm

(2) the second plot shows the Pseudo_absorption values in Mm-1 for the 430, 565, and 700 nm channels

(3) the third plot shows the cumulative_delta_attenuation_4 value to give an indication of when the filter was changed.

Tony Hansen is the man in charge of aethalometer manufacturing and is a good person to contact for trouble shooting if all else fails.





Tony Hansen’s email and phone number are:


� HYPERLINK "mailto:TonyHansen@mageesci.com" ��TonyHansen@mageesci.com�


(510) 845-2801





The webpage � HYPERLINK "http://www.mageesci.com/" ��http://www.mageesci.com/� for the aethalometer also provides info and useful downloads








