


















Page 8 BC 1054-9805  REV B 

1. INTRODUCTION 

1.1 About This Manual 

This document is organized with the most important information grouped together for 
easy reference by the user. All BC 1054 instrument users should read and understand the 
sections on installation, setup, operation, and field calibrations. Other sections with 
information on subjects such as diagnostics, accessories, and alternate settings should 
be consulted as needed. An electronic version of this manual is also available.  

1.2 Technical Service 

This manual is structured by customer feedback to provide the required information for 
setup, operation, testing, maintenance, and troubleshooting the BC 1054 analyzer. 
Should additional support be required after consulting the documentation, please 
contact one of our expert technical service representatives during normal business hours 
of 7:00 a.m. to 4:00 p.m. Pacific Time, Monday through Friday. In addition, technical 
information and service bulletins are often posted on our website. Please contact us and 
obtain a return authorization (RA) number before sending any equipment back to the 
factory. This allows us to track and schedule service work and expedite customer 
service. 
 

Contact 
Information: 

Tel: + 541 471 7111 
Fax: + 541 471 7116 
Web: www.metone.com 
Email: service.moi@acoem.com 

Address: Met One Instruments 
1600 NW Washington Blvd 
Grants Pass, Oregon 
97526 U.S.A. 

 
All BC 1054 monitors have two product labels with the serial number printed on them. The 
labels are located on the upper right corner of the back panel and inside on the backside 
of the door by the display. The calibration certificate also has the serial number printed 
on it. The serial number is needed when contacting the Met One technical service 
department to request information about repairs or updates for a specific monitor. 
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Status is the alarm status (see Section 6.2). 

 
Figure 7-8 Diagnostics File (First Half) 

 
Figure 7-9 Diagnosits File (Second Half) 

Because of the number of data fields, the figures above show the data file report in two 
sections for readability. 

7.4 Terminal Utility Data Retrieval and communications 

The BC 1054 supports a system of ASCII based terminal commands and Escape 
commands that can be used to manually collect data records or to remotely change 
some of the settings in the instrument through the serial port. These commands can be 
manually sent to the instrument through Comet, using the terminal tab, or other terminal 
emulators. They can also be programmed into a digital data logger or similar automated 
system. Most of these functions are intended primarily for use with advanced or remote 
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data collection systems and are not usually used for routine data collection purposes. 
There are two modes through which the 7500 protocol commands can be used: 

7.4.1 User Communication 

In the User Communication (or Terminal) mode, commands are issued by entering a letter 
or number command and then pressing the Enter, <cr>, key. The <Esc> key is not used 
when sending commands in this mode. 
Press the Enter key three times to enter User Communication mode. An asterisk character 
appears confirming that the BC 1054 has entered the mode and that the instrument is 
ready for a new command. Commands will be echoed back from the instrument and an 
asterisk will appear after a command has completed. 
To issue one of the commands listed in Table 7-1 Terminal Mode and Escape 
Commands, type the command listed and press the Enter key. The command will run and 
display the requested information or current setting, as appropriate. 
For example, to view the current date setting type the letter D followed by the Enter key. 
The current date will be reported. The sequence would appear like this: 
D<cr> 
D 2013-01-18<cr><lf> 
To change a setting, the typical sequence is to type the command, press the space bar 
one time, enter the new value in the same format that is displayed when checking the 
setting, and then pressing the Enter key. 
Continuing the example above, to change the date setting type the letter D, space, and 
then the current date in YYYY-MM-DD format followed by the Enter key. A confirmation 
of the new date will be reported. The sequence would appear like this: 
D 2016-02-28<cr> 
D 2016-02-28<cr><lf> 
Pressing <Esc> or Q<cr> will exit terminal mode. 
For a detailed listing of all commands and their formats, consult the BC 1054 7500 
document (contact the Met One Instruments service department. See Section 1.2). 
Some commands have a “-$” at the end of its description. The -$ means that extra 
parameters are required to complete the command. To retrieve a list of the available 
parameters, type in the command, a space, then a question mark, and press Enter. 
Example:  PU ? will produce “0-mbar, 1-mmhg as options. If “PU 0” is entered, the pressure 
units will change to mbar.  
Some commands with the -$ will provide the current setting. For example if D ? is 
entered, the current date will be shown. To set a different date enter D YYYY-MM-DD and 
press enter to change the date. YYYY= the current year. MM = the current month. DD = 
the current day. Put together, the command will look like “D 2023-01-01”. 
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Table 7-1 Terminal Mode and Escape Commands 
COMMAND DESCRIPTION 

H Help Menu 
# Get MetRecord Revision 
1 Request settings report 
2 Request All data report 
3 Request New data report 
0 Report Diagnostic Data 
7 Request alarm event report 
C Clear data log file – $ 
D Get/Set date part of the real time clock – $ 
T Get/Set time part of the real time clock – $ 

CA Clear alarm log file – $ 
DS Report data log channel descriptors– $ 
DT Get/Set the date and time of the real time clock – $ 
ID Get/Set location ID or address – $ 
OP Get operation state – $ 
PR Print report – 0-Settings, 1-User, 2-Alarm, 3-Factory Diagnostic 
PU Get/Set pressure units - $ 
PW Unlock protected commands 
QH Report Data Record Header 
RV Report Model/Part/Revision 
RQ Get last data record (same as 4 command) 
SB Get/Set baud rate – $ 
SS Get Met One serial number 
ST Get/Set sample time – $ 

SPW Get/Set user password – $ 
FTSP Get/Set flow temperature set point – $ 
SPOT Get/Set number of tape advance spots – $ 
TENA Get/Set tape advance loading enable – $ 
TPER Get/Set tape advance period – $ 

DSCRC Get the data log channel descriptors CRC – $ 
TLOAD Get/Set tape advance loading – $ 

TCARBON Get/Set tape advance loading carbon type – $ 
DFCTL Get/Set dilution control – $ 
DFPCT Get/Set dilution flow percentage – $ 
DFSYS Report Dilution System presence – $ 

DF50TH Get or Set 50% Dilution Threshold 
DF80TH Get or Set 80% Dilution Threshold 
DFSPOT Get or Set N-Spot Average 

K x Get/Set User K factor for each channel, x = 1-10, k 1 = BC1,  
k 2 = BC2, etc 
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Table 7-2 shows the commands associated with editable settings, along with the default 
value for the setting and the settable range: 

Table 7-2 User Editable Settings 
DESCRIPTION RANGE DEFAULT COMMAND 

Location ID 1 – 999 1 ID 
Tape advance period (HR) 
0 = Advance on tape loading only 0, 1, 2, 3, 4, 6, 8, 12, 24 0 TPER 

Number of tape advance spots 1, 2 1 SPOT 
Tape advance loading enable 0=OFF, 1=ON 1 TENA 
Tape advance loading set point (%) 10 to 125 100 TLOAD 
Tape advance loading carbon type 0..9, 0=BC1, 1=BC2, etc 0 TCARBON 

Serial port baud rate (Current Port) 
2=1200, 3=2400, 4=4800, 5=9600, 

6=19200, 7=38400, 8=57600, 
9=115200 

N/A SB 

Sample Period 0=1min, 1=5min, 2=10min, 3=15min, 
4=30min, 5=60min 0 ST 

User password  0 – 9999 0 SPW 
Number of days of data to copy to 
USB drive 0 = All data, 1 - 999 days 0 UD 

User K-Factor 
  K 1 = BC1, K 2 = BC2, etc  K 1 = BC1, K 2 = BC2  0.1 – 9.99 1.0 K x 
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9. PRINCIPALS of OPERATION 
Rosen, et. al.i established the relationship between the attenuation of laser light through 
quartz filters onto which ambient particulate samples containing soot had been collected 
and the concentration of “graphitic carbon” of the same samples thereby establishing the 
viability of optical BC monitoring techniques as determined by Raman scattering.  
 
Gundel, et. al.ii later demonstrated reasonable linear correlation over a wide 
concentration range between measured attenuation of graphitic carbon collected onto 
quartz filters and “BC” concentrations determined by thermo-optical methods leading to 
an estimate of its “specific attenuation” 𝜎𝜎.  
 
BC concentration in the BC 1054 is determined by measuring the change in optical 
transmission as BC-containing particulate matter accumulates onto filter tape and then 
converting this transmission data into BC concentration. The 460211 Met One Instruments 
BC 1054 filter tape will extend the possible period of unattended operation to several 
months under most conditions.  
 
In the BC 1054, transmission of light coming from light emitting diodes is measured across 
filter tape onto which sampled aerosol containing BC is being accumulated. Reference 
transmission across a clean portion of the filter tape is simultaneously measured. As BC 
accumulates onto the filter tape, light transmission across that portion of the tape will 
decrease. 
 

9.1 Mass Calculation 

There is not a universally agreed to soot reference material “SRM” that could be used to 
calibrate filter-based optical thermal-optical EC or filter-based BC analyzers such as 
the BC 1054.iii Since a precise definition of soot does not exist, its exact quantification 
cannot be made. Instead, filter-based BC monitors, such as the BC 1054, report BC 
concentrations based on a presumed relationship between measured optical attenuation 
through the filter tape, as BC accumulates and ambient BC levels based on historical 
measurement data collected by thermo-optical methods, which are themselves, only 
semi-quantitative. The default calibration settings on the BC 1054 are derived from 
those. The mass attenuation cross section “MACS” and its wavelength dependence are 
derived from the empirical relationship, shown in Equation 1, based on absorption onto 
quartz filter media and thermo-optical measurements.iv v 
 

Equation 1:  MACS Relationship 

𝜎𝜎(𝑚𝑚2𝑔𝑔−1) =
14,625
𝜆𝜆(𝑛𝑛𝑛𝑛)  

 
BC is calculated by measuring the changes in transmission of light through the portion of 
the filter accumulating particulate matter relative to the transmission of light through a 
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