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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, S P L I N l ,  GRAPH, STATIS, 
PENTRA, and PENLOG. Impactor design, particulate catch infor- 
mation, and sampling conditions from single in.pactor 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 calculate? distributions. 
can be output in several forms. 
tiple impactor runs under a common condition and PENTRA or 
PENLOG calculate the control device penetration and/or effi- 
ciency. 
computer and are not compatible with other computing systems 
without modification. 

The particle size distributions 
STATIS averages data from mUl- 

The plotting routines have been written for a PDP15/76 
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SECTION 1 

INTRODUCTION 

Cascade impactors  have ga ined  wide accep tance  a s  a p r a c t i c a l  

means of  making p a r t i c l e  s i z e  d i s t r i b u t i o n  measurements. These 

dev ices  a r e  r e g u l a r l y  used i n  a wide v a r i e t y  of  environments ,  
ranging  from ambient  c o n d i t i o n s  t o  f l u e  g a s  s t r eams  a t  4OOOC 
(752OF). S p e c i a l l y  f a b r i c a t e d  impac to r s  can  be used f o r  more 
extreme c o n d i t i o n s .  

Because of  t h e i r  u s e f u l n e s s ,  t h e  U . S .  Environmental  P r o t e c t i o n  

Agency has  funded r e s e a r c h  which h a s  e x p l o r e d  t h e  t h e o r e t i c a l  and 
p r a c t i c a l  a s p e c t s  o f  impactor  o p e r a t i o n .  As p a r t  of  t h i s  r e s e a r c h ,  

an e f f o r t  has  been made to  d e s i g n  a comprehensive d a t a  r e d u c t i o n  

s y s t e m  which w i l l  make f u l l  use of  cascade  impactor  measurements. 

Th i s  p u b l i c a t i o n  d e s c r i b e s  a cascade  impactor  d a t a  r e d u c t i o n  
system des igned  t o  a u t o m a t i c a l l y  r educe  d a t a  t aken  wi th  any one o f  

fou r  commercially a v a i l a b l e  round j e t  cascade  impactors :  The 

Andersen Mark I11 Stack  Sampler,  t h e  Brink Model BMS-11 ( a s  sup- 

p l i e d  and w i t h  e x t r a  s t a g e s ) ,  t h e  U n i v e r s i t y  of Washington Mark I11 

Source T e s t  Cascade Impactor ,  and t h e  Meteorology Research Inco r -  

po ra t ed  Model 1 5 0 2  I n e r t i a l  Cascade Impactor .  P r o v i s i o n  is n o t  

made i n  t h i s  system f o r  reducing  d a t a  t aken  w i t h  s l o t t e d  j e t  
impactors .  With m o d i f i c a t i o n  t h e  computer programs can accomodate 
any round j e t  impactor  w i t h  a n  a r b i t r a r y  number of s t a g e s  and w i t h  
more e x t e n s i v e  r e v i s i o n  data  can be reduced f o r  s l o t t e d  j e t  
impactors .  

1 



The computer programs which comprise  t h i s  d a t a  r e d u c t i o n  
System a r e  w r i t t e n  i n  t h e  FORTRAN I V  language .  The p l o t t i n g  sub- 
r o u t i n e s  used were w r i t t e n  s p e c i f i c a l l y  f o r  t h e  D i g i t a l  Equipment 

Corpora t ion  (DEC) PDP-15/76 computer and t h e s e  programs are n o t  
compat ible  w i t h  other  ' p l o t t i n g  s y s t e m s .  However, t h e s e  programs 
can be used a s  a gu ide  when r e v i s i o n  i s  made for  use w i t h  a n o t h e r  
o p e r a t i n g  system. 

The d a t a  r e d u c t i o n  system i s  made up of  s i x  major ( m a i n l i n e )  

programs and 34 s u b r o u t i n e s .  S e c t i o n  2 c o n t a i n s  a broad o u t l i n e  
of t h e  f u n c t i o n i n g  o f  each ma in l ine  program along wi th  an explana-  
t i o n  o f  t h e  r a t i o n a l e  f o r  t h e i r  d e s i g n .  The ma in l ine  programs and 
s u b r o u t i n e s  a r e  d i s c u s s e d  i n  d e t a i l  i n  S e c t i o n  3 .  S e c t i o n  4 i s  a 
u s e r ' s  gu ide  f o r  each o f  t h e  ma in l ine  programs. D e t a i l e d  i n s t r u c -  

t i o n s  f o r  t h e  i n p u t  t o  each o f  t h e  m a i n l i n e  programs is g iven  i n  
t h i s  s e c t i o n .  S e c t i o n  5 is a set of  example c a l c u l a t i o n s  which 

a r e  meant t o  be used i n  program checkout .  An example o f  each 
k ind  o f  o u t p u t  t h a t  can be produced by t h i s  system i s  provided .  

S e c t i o n  6 c o n t a i n s  a complete program l i s t i n g  a long  w i t h  s i m p l i -  
f i e d  f l o w c h a r t s  f o r  t h e  ma in l ine  programs. I n  an Appendix, a 
d e s c r i p t i o n  i s  g iven  of t h e  p l o t t e r  s o f t w a r e  used wi th  t h e  DEC 

PDP-15/76 computer system. 

2 '  
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