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Plan to Integrate the SPN1 Radiometer

to the AMF2 PRP

SUMMARY

This document provides engineering design for installing the Delta-T “SPN1 Sunshine Pyranometer” into the
Portable Radiation Package for the ARM Mobile Facility (AMF2). The PRP system is described on line here.
Note in the photos and diagrams for the PRP that a spare waterproof connector has been provided. The SPN-1

could be connected into this connection easily. The analog voltages or the serial RS232

What is the PRP? The Portable Radiation Package (PRP) combines shortwave and longwave broadband
radiometers with a RAD interface (Eppley PSP and PIR) with a fast-rotating shadowband radiometer (FRSR)
into a single package suitable for radiation measurements from a moving platform such as a ship. The Data
Acquisition module (DAQ) for the PRP incorporates a network serial to ethernet hub.

What is the serial-to-ethernet hub? The “hub” makes the serial outputs from a GPS, Tilt sensor, FRSR,
and RAD available on a single ethernet TCP/IP connection. It is located in the PRP’s DAQ unit under the
FRSR control board. Currently the hub in the DAQ is an ICP PDS-752(D). This device has four serial RS232
and one RS485 connections. All the four serial ports are occupied, but it is possible to install a new hub, the
PDS-782(D) and have three more serial inputs.

What is the DAQ modular software? For the past several years a script-based software package has been
developed for the PRP and other equipment used by RMR Co. The Expect-Perl-Kermit package is described
on page 3.

What are the SPN-1 analog outputs? The SPN-1 has both analog and digital outputs. The two analog
outputs are in millivolts and calibrated to be 1 mv per Wm−2. The analog voltages are derived from the internal
computer and a digital-to-analog converter (DAC). The channels are direct beam and diffuse irradiances. Power
input is 5-15 VDC at 2 mA. The power, heater, and analog outputs are available as a separate plug, Lemo M12,
8 pin.

http://www.rmrco.com/prod/prp2/index.html
http://rmrco.com/prod/prp2/index.html
http://www.icpdas-usa.com/pds_752_d.html
http://www.icpdas-usa.com/pds_782_d.html
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What is the SPN-1 RS232 output? A digital output is also available on a separate plug; Lemo M12, 5-pin.
This is a continuous output, typ 2-sec, binary string. Output is 9600 baud (selectable). I am now learning
about the digital stream. Company engineers tell me it is binary but that is all I have so far.

tbd – How does the SPN-1 compute solar components?

tbd – How is the SPN-1 analog integrated into the PRP?

tbd – How is the SPN-1 RS232 integrated into the PRP?
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DAQ Modular Software

Figure 1: A generic block diagram of the DAQ software.

The core of the software is “G.ex” a program written in the Expect language. Read more here. “Expect
is a Unix automation and testing tool, written by Don Libes as an extension to the Tcl scripting language,
for interactive applications such as telnet, ftp, passwd, fsck, rlogin, tip, ssh, and others. It uses Unix pseudo
terminals to wrap up subprocesses transparently, allowing the automation of arbitrary applications that are
accessed over a terminal.”

Serial in/out ports are set up using the “Kermit” software package that was developed at Columbia University.
Kermit ports can set up as TCP/IP, ordinary serial, modem, or any of several interface types. The Network
Hub has 4 (or seven) serial RS232 ports and one RS485 port. The RS485 connection can address modules on a
485 network. Thus the possible input network is virtually limitless. A setup file, “su.txt” defines all the input
sensors and any necessary processing parameters.

G keeps track of each input port. When a data string comes in it is appended to file “RAW-i.txt” with a
time stamp. The raw string is then sent to be processed by the corresponding application “AVG-i.txt” which
produces statistical averages and any derived variables. The output from these programs are appended to the
output files “AVG-i.txt”.

Overall, the Expect-Perl-Kermit has proven to be highly modular, easily expanded and tested–modules can be
developed and tested then introduced to the G umbrella. Of course other languages than Perl can be used.
Fortran, C, and Python have been integrated in the DAQ system.

http://en.wikipedia.org/wiki/Expect
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