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ABSTRACT

This document describes a cascade impactor data reduction
system written in the FORTRAN IV language. The overall system
incorporates six programs: MPPROG, SPLINl, GRAPH, STATIS,
PENTRA, and PENLOG. Impactor design, particulate catch infor-
mation, and sampling conditions from single impactor runs are
used to calculate particle size distributions. MPPROG and
SPLINl perform data analyses and make curve fits, while GRAPH
is totally devoted to various forms of graphical presentation
of the calculated distributions. The particle size distributions
can be output in several forms. STATIS averages data from mul-
tiple impactor runs under a common condition and PENTRA or
PENLOG calculate the control device penetration and/or effi-
ciency. The plotting routines have been written for a PDP15/76
computer and are not compatible with other computing systems
without modification.
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SECTION 1
INTRODUCTION

Cascade impactors have gained wide acceptance as a practical
means of making particle size distribution measurements. These
devices are regularly used in a wide variety of environments,
ranging from ambient conditions to flue gas streams at 400°C
(752°F). Specially fabricated impactors can be used for more

extreme conditions.

Because of their usefulness, the U.S. Environmental Protection
Agency has funded research which has explored the theoretical and
practical aspects of impactor operation. As part of this research,
an effort has been made to design a comprehensive data reduction
system which will make full use of casqade impactor measurements.

This publication describes a cascade impactor data reduction
system designed to automatically reduce data taken with any one of
four commercially available round jet cascade impactors: The
Andersen Mark III Stack Sampler, the Brink Model BMS-11 (as sup-
plied and with extra stages), the University of Washington Mark ITI
Spufce Test Cascade Impactor, and the Meteorology Research Incor-
porated Model 1502 Inertial Cascade Impactor. Provision is not
made in this system for reducing data taken with slotted jet
impactors. With modification the computer programs can accomodate
any round jJjet impactor with an arbitrary number of stages and with
more extensive revision data can be reduced for slotted jet

impactors.




The computer programs which comprise this data reduction
System are written in the FORTRAN IV language. The plotting sub-
routines used were written specifically for the Digital Equipment
Corporation (DEC) PDP-15/76 computer and these programs are not
compatible with other plotting systems. However, these programs
can be used as a guide when revision is made for use with another

operating system.

The data reduction system is made up of six major (mainline)
programs and 34 subroutines. Section 2 contains a broad outline
of the functioning of each mainline program along with an explana-
tion of the rationale for their design. The mainline programs and
subroutines are discussed in detail in Section 3. Section 4 is a
user's guide for each of the mainline programs. Detailed instruc-
tions for the input to each of the mainline programs is given in
this section. Section 5 is a set of example calculations which
are meant to be used in program checkout. An example of each
kind of output that can be produced by this system is provided.
Section 6 contains a complete program listing along with simpli-
fied flowcharts for the mainline programs. In an Appendix, a
description is given of the plotter software used with the DEC
PDP-15/76 computer system.
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