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State of Ca l i fo rn ia  

A I R  RESOURCES BOARD 

Divis ion o f  Implementatton and Enforcement 

Report on Tests o f  Emissions from Almond Hul lers 
i n  the San Joaquin Val ley 

I. 

I1 

In t roduct ion 

I n  response t o  a request by l e t t e r  o f  May 31. 1974 fm the Stanislaus 

County A i r  Po l l u t i on  Control  D i s t r i c t ,  the Ca l i fo rn ia  At r  Resources 

Board (ARB) conducted tes ts  on emisslons o f  pa r t i cu la te  matter from 

ntne almond hu l l e rs  i n  the  San Joaquin Val ley during September and 

October, 1974. The A i r  P o i l u t i o n  Control D i s t r i c t s  o f  San Joaqutn, 

Stanis laus and Merced Counties each selected three representattve 

h u l l e r s  for  the tests .  

P a r t i c l e  s ize d ts t r i bu t l on ,  mass ra te,  and concentrat ion o f  pa r t i cu la te  

matter i n  the emlssions were determtned. From these resul ts  the emission 

contro ls  were evaluated. 

Process and Almond H u l l e r  Descr lp t ion 

A. Almond Harvest: 

Almonds areremowd from t rees by e i t h e r  mechanicalw shaktng the t r e e  

o r  by h i t t i n g  each l tmb nl th a long pole ca l led  a "knocker". Although 

p l a s t i c  or t a rpau l i n  sheets are sometimes spread under the t rees t o  

catch the almonds, t h e  cotmnon p rac t i ce  i s  t o  l e t  the almonds f a l l  

d i r e c t l y  onto the ground and sweep them i n t o  rows. About 25% o f  the 

mater ia l  i n  the rows I s  orchard debris, such as leaves, grass, twigs, 

pebbles and some so i l .  Mechanical p ickers c o l l e c t  the contents o f  the 



rows and t ransfer  them t o  spectal t r a t l e r s  f o r  t ransport  t o  the 

almond hu l l e r .  

8. Almond Hul ler :  

An almond h u l l e r  has precleantng, in-process storage, hul l tng,  

separating and h u l l  ed-almond storage secttons. 

1. Precleantng Sectton: 

The t r a t l e r  from the  orchards. dumps the almonds I n t o  

a rece iv ing  hopper or trench. A screw conveyor I n  the 

bottom o f  the hopper or t rench conveys the almonds t o  a 

bucket e levator  which l t f t s  them t o  a se t  o f  v tbrat tng 

screens. These v tb ra t tng  screens remove most o f  the orchard 

debrts whtch I s  conveyed by screw and bel t  conveyors to  

another area for future disposal. The unhulled almonds are 

then conveyed t o  a destoner u n i t  whtch removes stones and 

s im t la r  matertal;  the pa r t i cu la te  t rash from the destoner 

i s  a i r  conveyed t o  e i t h e r  a cyclone or a baghouse f o r  

c o l l e c t t o n  and dlsposal. The precleaned unhulled almonds 

dtscharged from t h e  destoner are then conveyed by bucket 

- 

elevators t o  an tn-process storage bin. 

2. Hu l l i ng  Sectlon: 

The t n l e t  o f  the h u l l e r  recetves the unhulled almonds v ta  

b e l t  conveyors and bucket elevators f r o m  the In-process 

storage btn, 

open by a sheer roll or by t ines  on a drum. The cracked 

The h u l l s  of the unhulled almonds are cracked 
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i .  

hu l l s  and p a r t i a l l y  separated almonds are then discharged 

from the hu l l e r  t o  a conveying system which del ivers  them 

t o  the separating section. 

3.' separating Section: 

The separating sect ion may have one o r  more separating 

screens. The screen shakes the unshelled almonds loose 

from t h e i r  hul ls.  The shel led almnds and smal l  pieces of 

hu l l s  drop through the screens. The large h u l l s  are 

t ransferred t o  storage p i l e s  by a system o f  conveyors. 

The hul led almonds and small pieces o f  hu l l s  t ha t  pass 

through the screen are discharged t o  an a i r  c l a s s i f i e r  t h a t  

separates the hu l l ed  almonds from the remaining hul ls.  

These hu l l s  are conveyed t o  the h u l l  storage p i l e  and the 

hul led almonds are conveyed by bucket elevators and b e l t  

conveyors t o  a storage bin. 

the sheer r o l l  hu l le rs ,  the a i r  c l a s s i f i e r  and the separating 

screens and routed t o  a cyclone o r  baghouse f o r  co l lect ion.  

.. 

Dust i s  usual ly aspirated from 

111. Descr ip t ion o f  Tests 

Tests f o r  par t i cu la te  matter concentrat ions were conducted on 14 

cyclones, one a i r  leg and two baghouses. Samples were co l lected a t  

the i n l e t s  and out le ts  of the 14 cyclones and a t  out le ts  o f  the baghouses 

f o r  the determination of p a r t i c l e  s ize  d is t r ibut ions.  

A. Pa r t i cu la te  Matter: 

Pa r t i cu la te  matter concentrat ions were determincd by Environmental 

Protect ion Agency (EPA) Method Number 5. 
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A "candy-cane". as shown I n  Figure 1, was attached to  the 

vent of the cyclone belng tested t o  s t ra igh ten  the  flow. The 

candy-cane was fabr ica ted  fran 22 gauge galvantzed sheet steel.  

It had ten 3 f e e t  dtameter by 3 f e e t  long  sections, two 90" elbows 

and a 3 f ee t  diameter t o  4 fee t  diameter adapter. Each sect ion and 

the elbows were tapered f o r  s l i p - j o i n t  flts.. Self-tapping sheet metal 

screws were used t o  s t i f f e n  each jo int .  The candy-cane was supported 

by three telescoping legs tha t  were welded t o  the  e x i t  section. 

The sampling probe was traversed across the  candy cane through a p o r t  

about f t v e  f e e t  upstream from the ex i t .  

B. P a r t i c l e  Size Mass Dis t r ibu t ton :  

Samples for  p a r t i c l e  s ize  mass d i s t r l b u t i o n s  Were co l lec ted  

simultaneously a t  t h e  o u t l e t  o f  the candy-cane and a t  the  i n l e t  t o  . 

the cyclone with e i g h t  stage Andersen Impactors. 

The sampling r a t e  was 1 CFM a t  the I n l e t s  and a t  t h t  out le ts .  

The sampling durat ton was 3 minutes a t  each i n l e t  and 6 minutes a t  

each ou t le t .  

the pa r t t cu la te  matter i n t o  seven aerodynamic s tze ranges on seven 

stages. The mass o f  pa r t i cu la te  matter c o l l e c t e d  on each stage i s  

determined gravtmetr ica l ly .  ) 

(An Anderson impactor, as shown i n  Figure 2. separates 

I V .  Dtscussion of Test Results 

A. Pa r t i cu la te  Hat te r  Concentration: 

Table 1 shows the  concentrations and mass ra tes  o f  pa r t i cu la te  matter 

i n  emisstons f run  the 14 cyclones, one a i r  l e g  and two baghouses. 

Concentrations o f  pa r t t cu la te  matter i n  emissions from eleven 

of the  cyclones, the a i r  l e g  and the  two baghouses complied w i th  l oca l  

d i s t r i c t  ru les  ( the concentrat ion of 0.107 f o r  Scot t  i s  w l th in  the  

I 
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accuracy o f  the tes t  method). Emlsslons from a l l  of the  cyclones. the  

air l e g  and both baghouses complled w i t h  the process welght r a t e  r u l e s  

o f  the d i s t r l c t s .  

Sunmaries o f  the t e s t  data a re  shown a lphabet ica l ly .  by the h u l l e r  

name. i n  Appendix I on Tables 1 through 9. 

are a l so  shown a lphabet lca l ly ,  by h u l l e r  name, f n  Appendlx I on 

Tables 10 through 26. 

The ca l cu la to r  p r l n t o u t s  

8. P a r t l c l e  Size Mass D ls t r l bu t i on :  

Table 2 shows the p a r t l c l e  s l z e  mass cumulative d l s t r i b u t l o n  fo r  

emlssions from the vents o f  cyclones. I t  shows t h a t  most of the 

p a r t l c l e s  are l a rge r  than 4 mlcrons I n  aerodynamic diameter. 

shows the p a r t l c l e  s lze  mass frequency and cumulatfve frequency 

d l s t r l b u t l o n s  per stage "out" o f  the  cyclones and baghouses. 

Table 3 

Flgure 3 shows the average p a r t l c l e  s i z e  mass frequency d l s t r l b u t l o n  

polygon f o r  the o u t l e t  o f  the  cyclones. 

The t e s t  data f o r  the p a r t l c l e  s l z e  mass d i s t r l b u t l o n  t o  the In le t  o f  

the cyclones was rejected. The concentrations of p a r t l c u l a t e  matter 

were so high t h a t  the sampler stages overflowed and. therefore the  data 

are Inva l ld . .  

v.  ~ ~ M s e u s s l 6 d  W ' c O l l t r n T . ~  ent 
. I  

A. Cyclones: 

The t e s t  resu l t s  show t h a t  cyclones a re  genera l ly  e f f e c t i v e  i n  the con t ro l  

o f  pa r t l cu la te  matter I n  the  emisslons from almond hu l le rs .  Table 4 

shows the dimenslons o f  each cyclone tested. Table 5 shows the  f l o w -  
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rates and Par t i cu la te  concentrat ion i n  the emissions from the vents 

of the cyclones. The l a s t  column i n  Table 5 shows the value of the 

parameter Q 2 i F C L  where Q I s  the f low through the cyclone I n  acfm, C 

I s  the length of the cy l i nde r  o f  the cyclone i n  inches, L I s  the 

length of the cone i n  Inches; and R i s  t he ' rad ius  o f  the Cylinder i n  

Inches. Although there i s  no t  an exact r e l a t i o n s h i p  between t h i s  

parameter and the concentrat ion o f  p a r t i c u l a t e  matter,  a t rend ex is ts  

which Indlcates that  h igh  values o f  the parameter r e s u l t  I n  low 

values o f  concentrat ion. 

greater, a l l  o f  the concentrat ions are l ess  than 0.1 grains/SDCF. 

I f  the value o f  the parameter I s  8000 o r  

B. Baghouses: 

The two baghouses t h a t  were tested reduced the concentrat ions o f  

pa r t i cu la te  matter i n  emissions from almond h u l l e r s  t o  less than 

0.001 grains per standard d ry  cublc foot ,  

V I .  Fugl t lve Dust 

Fugi t ive dust appeared t o  be the largest  source of p a r t i c u l a t e  matter 

emissions a t  each o f  t h e  almond hu l l e rs  t h a t  c o n t r o l l e d  emissions w i th  

cyclones. Opaci t ies up t o  100 percent were observed I n  the f u g l t i v e  dust 

plumes from the bottom discharge of each cyclone. However, the dust 

usual ly se t t l ed  a shor t  d istance downwind from the cyclones. 

source o f  f u g i t i v e  dust  was the receiv lng b i n  where the almonds are 

dumped. As each t r a i l e r  load o f  almonds was dumped a c loud o f  dust arose, 

This dust a lso seemed t o  s e t t l e  a short  d istance downwind. Fugi t lve dust 

also or ig ina tes  a t  the various storage p i l e s  o f  hu l l s ,  orchard debris, 

in-p lant  operations and from vehlc les used i n  the  h u l l i n g  operations, 

Another 

V I I .  4oncluslons 

1. Fugi t ive dust I s  the l a rges t  source o f  emissions from almond hul lers.  



2. 

3 .  

4.  

5. 

Proper ly designed and operated cyclones can reduce emlsslons o f  

p a r t l c u l a t e  matter t o  l e v e l s  t h a t  comply w l t h  d i s t r l c t  ru les  and 

regul  a t  fons, 

The higher the f lowrates through a given cyclone, the lower w l l l  

be the concentrat ion of p a r t l c u l a t e  matter I n  the emlsslons from the 

vent o f  the cyclone, 

Baghouses are h igh l y  e f fec t l ve  i n  the con t ro l  o f  pa r t l cu la te  matter 

from almond hu l l e rs ,  

For cont ro l  o f  emlsslons o f  p a r t l c u l a t e  mat ter  from almond h u l l e r s  

should be not less than 8,000. by cyclones, the parameter 

Where Q = flow through cyclone, acfm 
L = Length o f  cone, inches 
C = Length o f  cy l inder ,  Inches 
R = Radius of cy l inder ,  inches 

w 
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F l l e  No. C-4-029 

FIGURE 1 

S ta te  o f  C a l i f o r n i a  

A I R  RESOURCES BOARD 

Div is ion  o f  Implementation And Enforcement 

"CANDY CAN E 'I 
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FIGURE 2 

State o f  C a l i f o r n i a  

A I R  RESOURCES BOARD 

D i v i s i o n  o f  Irnplernentatlon and Enforcement 
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FIGURE 3 

S t a t e  o f  C a l i f o r n i a  

A I R  RESOURCES BOARD 

D i v i s i o n  o f  I m p l e m e n t a t i o n  8 E n f o r c e m e n t  

AVERAGE PARTICULATE 

S I Z E  MASS DISTRIBUTIONS . 

AT CYCLONE OUTLET 

20 

10 

8 

4 

2 

1 

0.8 

0.4 

0.2 

0.1 - I 1 1 I I I I I 

21 ' 0.53 0.85 1.5 2.6 3.9 5 . 7  8.8 14.8 

PARTICLE S I Z E  I N  MICRONS 



-11- F I L E  NO. C-4-029 

TABLE 1 

State O f  C a l i f o r n i a  

A I R  RESOURCES BOAR0 

D i v i s i o n  O f  Implementation A n d  E n f o r c e m e n t  

SUMMARY OF EMISSIONS 

YAME AN0 
,OCATION OF 
4LMONO HULLER 

30GETTI 
SAN JOAQ. CO. 

BOERSMA 
SAN JOAQ. CO. 

OEGROOT 
SAN JOAQ. CO. 

NINCHESTER 
STANISLAUS co. 

SCOTT 
STANISLAUS CO. 

WNLAP-BORMAN 
STANISLAUS CO. 

Nit4.H.A. 
MERCED CO. 

ATWATER F R U I T  
EXC. 
MERCER CO. . 

CORTEZ GROWERS 
MERCED CO. 

I-. 

- 
ONTROI 
EVICE 

- 
P 

P 
H,LA 

P 
H,LA 

P 
H.LA 
AL 

P 

P,LA 
H 

P 
C,SD 

P 

H 

B-P 
B-H 

_I 

~~ 

'ATRICU- 
.ATE CONC 
;RAINS/ 
iOCF 

0.695 

0.021 
0.150 

0.014 
0.057 

0.034 
0.050 
0.027 

0.107 

0.066 
0.164 

0.027 
0.022 

0.013 

.-&I-. 0 090 

0.00014 
0.00091 

ROCES! 
PROC. 
DNS/HR 

4.0 

- 

10.0 
8.0 

2.0 
1.5 

4.0 
3.0 
1.5 

1.25 

4.0 
3.0 

12.0 
9.0 

10.0 

7.0 

12.0 
8.0 

-I._-. 

- 

MITTED 
BS/HR. 

7.92 

2.31 
1.14 

1.47 
2.67 

3.50 
2.26 
0.77 

1.80 

7.13 
3.89 

4.21 
3.60 

2.07 

.3.% _. 
0.017 
0.124 

- 

\LLOW- 
\BLE 
.BS/HR. 

8.47 

14.96 
13.03 

5.51 
4.Gl 

8.47 
7.09 
4.61 

4.12 

- 

a. 47 
7.09 

16.76 
14.01 

14.97 

12.00 

16.75 
13.03 

~ --- 

- 
* P = PRECLEANER CYCLONE 

H = HULLER 
I A  = LEhF ASPIRATOR 

c = CLASSIFIER CYCLONE 
SO = SCREEN DECKS CYCLONE 
B-P= PRECLEANER BAGHOUSE -- 8- H: HULLER BAGKOUSE 
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LESS LESS 
THAN THAN 
4.7 7.0 

TABLE 2 

S t a t e  o f  C a l i f o r n i a  

A I R  RESOURCES BOAR0 

O l v i  s i o n  o f  I m p l e m e n t a t i o n  a n d  E n f o r c e m e n t  

PARTICLE S I Z E  CUMULATIVE MASS DISTRIBUTION 
FROM VENTS OF CYCLONES OF ALWNO HULLERS 

LESS 11 
THAN AND 

11 ABOVE 
AERODYNAMIC PARTICLE 
S I Z E  IN MICRONS 

NAME OF * 
I ALMOND HULLER 1 

BOGETTI 

BOERSMA 

Ki 1 i!;; 1 iy I %i 
3 .3  

WEIGHT OF PARTICULATE MATT 
S I Z E  SHOWN(1N 

P 0.31 1.68 10.87 34.71 

P 0.17 0.55 2.93 7.83 

73.27 

16.27 

0.33 1.01 2.41 1 C . h  I ::::I 0.75 I 1.061 1.57 
NO. MERCEO 
HULL, ASSOC. 

107.24 133.9d 162.15 

20.50 22.25 23.35 

L 
ATWATER P 0.19 0.44 1.07. 2.07 
FRUIT EXC. 

H 0.25 0.65 2.33 6.86 

10.00 15.34 18.7 22.07 

13.92 18.90 22.21 25.02 

9.86 14.67 17.4 18.54 

* fee  footnote a t  b o t t o m  o f  T a b l e  1 
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S t a t e  o f  C a l i f o r n i a  

AIR RESOURCES BOARD 

D i v i s i o n  of Implementat ion and Enforcement 

u [ J  , - I  I I '  , "  
AERODYNAMIC PARTICLE S I Z E  I N  MICRONS ** 

~ 0 . 6 5  

PA1 
PERCEN 

P 
P 

P 
P 
H 
H 

P 
P 
H B  
H O  

P 
P 

P 
P 
H 
H 

P 
P 

P 
P 
SD 
SD 

P 
P 
H 
H 

NAME OF 
HULLER 

B 0.1 
D 0.1 

B 0.07 
D 0.7 
B 0.7 
D 0.6 

8 5.2 
D 5.1 - - 
B 0.32 
D 0.32 

B 0.3 
D 0.3 
B 1.2 
D 1.2 

8 0.79 
D 0.79 

B 1.6 
D 1.6 
B 5.7 
D 5.7 

B 4.0 
D 4.0 
8 0.27 
D 0.27 

BOGETTI 

BOERSMA 

DEGROOT 

SCOTT 

WINCHESTER 

DUNLAP 

N.M.H.A. 

ATWATER 

14.7 
21.4 

'ICLE S I Z E  MASS OISTRIBUTION SHOWN AS 
PER STAGE AND CUMULATIVE PERCENT PER 'STAGE 

I 1  

23.7 20.9 16.4 
&J- 66.1 82.5 

STAGE w .  OF 1 F R  
I 1 7 1  C '  C a '  1 n 

21.0 
33.5 
10.7 
17.0 

18.7 
39.4 
15.3 
24.7 

36.1 18.1 7.7 
42.h 87.7 95.4 
28.2 24.2 15.4 _- 45.3 69.5 84.8 

26.5 15.6 9.2 
45..9 81.5 90.7 
30.8 19.9 13.2 
55.6. 75.5 88.7 

(1.1 

0.8 
1 .o 
1.6 
2.3 
1.1 
1.7 

4.6 
.7 
.8 
.7 

.17 

.50 

.3 

.6 

.2 

. 5  

1.3 
2.03 

3.2 
4.7 
7.3 
3.0 

5.2 
9.1 
0.43 
0.69 

- 

- 

34.6 
18.8 53.42. 

12.2 ""I - 33.0 

:2.1 ' 

5.6 
6.8 

0.2 
2.5 
4.6 
6.3 

1 .o 
0.7 
7.6 
9.3 

4.6 
6.06 

4.6 
6.2 
3.0 
5.5 

4.9 
6.5 

9.8 
4.5 
5.4 
8.4 

3.1 
2.2 
1.79 
2.48 

- 

- 

27.0 13.7 
80.4 94.1 

24.9 15.0 
18.4 
8.4 

14.4 

c3.3 I c 4 . 7  1 ~ 7 . 0  1 4 1  
I I I 

A . 4  76;3 91I3 
28.2 25.5 18.4 
42-.&. 68.1 86.5 t 

20.1 

8.9 
34.7 

25.9 14.8 10.2 

17.7 16.8 16.7 
-60.6. 75.4 85.6 

27.3 . 95.0 61.8 

43.0 M . 2  75.9 
11.86 20.84 

78.5 

85.4 
13.37 

15.0 33.7 27.2 15.5 
21.2 I 53.7-1 79.1 1 93.8 

*,P - 'Prec leaner  
H = H u l l e r  
SD = Screen decks and c l a s s i f i e r  

**,B = % o f  mass c o l l e c t e d  p e r  stage a t  o u t l e t  o f  cyc lone.  
' D = Cumulat ive % o f  mass c o l l e c t e d  p e r  s t a g e  a t  o u t l e t  of  cyclone, 

17.4 
100 

4.5 

15.1 
100 

I 00 

100 

100 

9.2 

11.2 

5.9 
100 

8.7 
100 
13.5 

100 

6.3 
I OD 

14.4 
100 
21.5 

100 

14.6 
100 
46.64 

100 

- 
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TABLE 3, PAGE 2 OF 2 

State o f  California 

. A I R  RESOURCES BOARD 

Division of Implementation and Enforcement 

PERCENT 

N A M G  OF 
HULLER 

CORTEZ 
(BAGHOUSES) 

PER 

P 
P 
H 
H 

ZE MASS DISTRIBUTION SHOWN AS 
AND CUMULATIVE PERCENT PER STAGE - 

STAGE NO. OF ANDERSON SAMPLER 
7 6 5 4 3 2 1 0 

lAMIC 

<2.1 

10.9 
46.0 
12.2 
37.2 

- 
0.65 - 
26.4 
26.4 
13.5 
13.5 

PARTICL 
c3.3 

11.5 
57.5 
12.e 
50.0 

AERO0 

:1.1 
- 
8.6 
15 ,'1 
11.5 
!5.0 

SIZE 
c4.7 
- 
10.3 
67.8 
7.7 

57.7 
8 . 5  

13.2 
81 .O 
13;5 
71.2 

7.5 
88.5 
14.1 
85.3 

- 
b11 

11.5 
00 
14.7 
DO 

- 

*See footnote at the bottom o f  DaQe 1. Table 3 
**See footnote at the bottom o f  page 1 ,  Table 3 
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TABLE 4 

S t a t e  o f  C a l i f o r n i a  

AIR RESOURCES @OAR0 

D i v i s i o n  o f  Implementat ion And Enforcement 

DIMENSIONS OF - 
NAME OF 

ALMOND HULLER 

BOGETTI 

BOERSMA 

DEGROOT 

WINCHESTER 

SCOTT 

DUNLAP 

N.M.H.A. 

ATWATER 

- 
P 

Y LA 

P 
H, LA 

P 
H, LA 

P 

P,LA 
H 

P 
SO, C 

P 
H 

- 

CLONES, I N  INCHES 

D I AMET E RS 

64 

90 
72 

48 
44 

84 a 
4c 

84 
60 

88 
88 

96 
52 

- 

10 

1 2  
10 

14 
1 4  

- - 
- 
- 
- 
12 
12 

10 
8 

- 

- 
ENT - 
0 

2 
6 

'4 
' 2  

2 
'6 

5 

2 
'4 

2 
2 

.2 
7 

- 

LENGTHS 

P - 
31 

59 
10 

36 
30 

18 
36 

!7 

18 
36 

18 
18 

18 
36 

/ 

- 

m - 
86 

120 
96 

96 
96 

120 
108 

73 

I 08 
72 

82 
82 

I32 

I 

4a 

- 

m r  - 
36 

48 
36 

36 
26 

- - 
.. - 

- - 
36 
36 

72 
6 

- 
*See Tab le  1 
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FILE NO. C-4-029 

TABLE 5 

Sta te  o f  C a l i f o r n l a  

A I R  RESOURCES BOAR0 

O i v i s l o n  o f  Implementat ion and Enforcement 

CYCLONE SELECTION CRITERION 

NAME OF 
ALMOND H‘JLLER 

BOGETTI 

BOERSMA 

OEGROOT 

WINCHESTE.. 

SCOTT 

OUNLAP - 
BORMAN 

NO. MERCED 
HULL. ASSOC. 

ATWATER 
FRUIT EXC. 

FUNCTION 

PRECLEANER 

PRECLEANER 
HULLER 8 
LEAF ASPIRAT( 

PRECLEANER 
HULLER h 
LEAF ASPIRAT( 

PRECLEANER 
HULLER 6 
LEAF ASPIRAT( 

PRECLEANER 

PRECLEANER 
HULLER 

PRECL EANER 
SCREEN DECKS 
b CLASSIFIER 

PRECLEANER 
HULLER 

FLOWRATE 
ACFM* 

1.508 

14.185 

9.120 

13,425 

6,025 

12.430 

5.941 

2.056 

13.122 
2.951 

20.701 
20.065 

20.353 
4,533 

CONC . 
GR. /SOCF 

0.695 

0.021 

0.150 

0.014 

0.057 

0.034 

0.050 

0.107 

0.066 
0.161 

0.027 
0.022 

0.013 
0.088 

254 

8,784 

6,734 

104,300 

28.8?3 

8,342- 

6,275 

2,641 

8,632 
1,161 

14,063 
13,964 

14,046 
3,777 

* = ACTUAL CUBIC FEET PER MINUTE 
**,()=FLOWRATE I N  ACFM 

L-LENGTH OF CONE, ‘IN INCHES 
C=LENGTH OF CYLINDER, I N  INCHES 
R=RA!IIUS OF CYLINDER, I N  INCHES 
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STATE OF CALIFORNIA 

AIR RESOURCES BOARD 

DIVISION OF IMPLEMENTATION AND ENFORCEMENT 

ENGINEERING EVALUATION UNIT 

FILE NO, C-4-029 

REPORT ON TESTS OF EMISSIONS 
FROM ALMOND HULLERS 

I N  THE SAN JOAQUIN VALLEY 

APPENDIX I ' 

SUMMARY OF TEST DATA 
SOURCE TEST PROGRAM PRINT OUT 



SUnnlJIY Oh' T K l '  DATA 

: ; ; ~ u t p ~ i n ~  Stat ion:  Atwater F r u i t  D t c h w e  Almond Huller ,.Mereed County 

H:lteriol Collected: P a r t i c u l a t e  Matt e r  

.Rec leane r  Huller 
Cvc lone Cyclone 

1. 

2 .  

3. 
1 ) .  

5. 
C. 

7. 

11. 

Pbarl Uoromotric Pressure,  i n .  IIG 

AhuvC, Avorrice Orificc Prcouurc, i n .  11?0 

V,, Sa;rorplo Cas Volumo (tlclor Cond.), CU. f t .  

Tm, Avcrugu n o t o r  Tcmprrnturc, OF 

V W c ,  Condensed Wiitcr Vapor. m 1 .  

qui, Avernee Impingcr ~cmpernturc  , OF 
q,s, AvcroCc Stack Tcmpcreturc, OF 

S L ~ C ~   as Annlysis .(bry Bosi:;) 
sb cop 

02 

% co 
% 'j. (&I.) AVCIWO ( i n .  R ~ O )  

10. Us' Sruck Diameter. in. 

11. om. CnlupliinG Tine,  min. 

13. Dn, Soupline Notzlc Diamcter, $0 

'Kobe Rinse A. 
13. Hr1, Cmplc Voight Col lected,  

F i l t e r  Catch B. 

C. 

u. 
Tota l  Woight, mg 

I'b. C,,' P i t o t  Tube Cooff ic ient  

15. 
16. To, Ambient Temperature, OF 

PI;. Stack FTOOBUU (sbooluto) in .  lIE 

-.--- 

1'). hdlditional Data 

DIEEE-1002 7/75 



SifiinoplinC S ta t ion :  Boers b o n d  H u l l e r ,  San J o a q u i n  County 

n:rlcrial Collected: Particulate Matter 

129.2 

163.6 

292.8 

0.855 
30.22 
77 

1. Pbor,DDromotric Pressure,  in. I& 

AvornCo Oririco Proscuro,  i n .  11:O 2-  %VC, 

3. Vm' siluplc cu3 voluuo (ndor Cond.), CU. rt .  
i t .  T"~,  AvcruCe no to r  Tempareturc, OP 

5. 

G. 

'/. 
11. ~ t i t c ~ i  cnn Annlysii; (llry.thi:;is) 

VHC, Condentied Wiiter  Vapor, 1111. 

T i ,  Averocc 1mpinL;cr Tcmpcruturc , 
T,, Avcral;c Stack Tcsperaturc , OF 

% co, 
02 

%! co 
Yl 5. ( G P )  Avcrace ( i n .  H20) 

10. U', Stuck Diometur, in .  

11. O,", Cimpliric Time, a in .  

i;'. 

15. II,, Gnnplo WoiGht Col lected,  

Dn,  s i tupl ing Nozele Diamctor, . i n  - 
'Kobe Rinse A. 

F i l t e r  Catch B. 

C. 

D. 

To ta l  WoiCht, mc 

14. 

15. 
I C .  To,  r a b i c n t  Tfinperoturo. 

cl, I P i t o t  Tub0 Cooff ic ient  

P,, Stock Prar.auru (ebooluto) in. Rc 

26.2 

30.b 

56.6 
0.855 
30.25 
88 

1.1. hddi t ionnl  Date 



Zi tmpl inC S ta t ion :  

n:tLcrial Col lected:  Par t icu la te  Matter 

B o g e t t i  Almond Hul le r ,  San JOaQuin County 

13. n,. Snnplc M i g h t  Col lec ted ,  mr- 
Probe Rinse  A. 

F i l t e r  C a t c h  B. 

C. 

D. 

Total  Weicht, mC 

1'1. 

1;. 

IC. T~~ Xmbicnt Temperature, OP 

1'1. ki.ditiona1 Data 

C,> . P i t o t  l'ube Cocff ic icn t  

p,, Stack Pracsuro (abeolutc)  in. He 

36 
80 

0.75 

, 497.0 
1237.8 

Dim-1002 7/73 



c ., linC station: Cortez Growers Assoc.  Almond. H u l l e r ,  Merced County 

M:rLoriol Collcctad: Particulate Matter 

ul er 
BH@hkua e -- 

I .  

2. 

5 .  

11 . 
5. 
6. 

7 .  

I\. 

'1. 

10. 

II. 

J:'. 

15. 

Dnromotric Prosouro, in. H6 Pbarl 
AvcriiCe O r i f i c c  Prcsourc,  i n .  1I30 

A h l J V C ,  

Avcra(;o n u t o r  Tcmperaturc, OF Tu ' 
Condcnsud Wirter Vapor, u l  . "wc ' 

T. , AvcrnCe Impincur Tompcrnturc , OF 
T,, AvcraCc Stack Tumperoturo, O F  

Stl,c.h Gig!; Annlyoiu (1lry'Bnl:iu) 

Vm, Pauplo Cns Volumc (Metcr Cond.), cu. It. 

1 .  

Sl co3 
5 o:, 
5 co 

Yd ( 6 1 ' )  Avcrwe ( i n .  A20) 

D,. Stack Diomotor, in .  

g. Cnmpliric Time, min. 

ZtulplinC Nor210 Diameter, in D,, ' 
tin. Snnplc Woight Col lected,  D E -  

Probe Rinse A. 

F i l t e r  Catch B. 

C. 

D. 
T o t a l  Weicht. mc 

111. C,,, P i t o t  Tube Cooff ic ient  

. C  ,,. 
1C8. po, hmbicnt Temperature, OF 

P,, stock Proofiure (sbooluto) In. rrC 

t -0.2 I 2 . 1  I 
I i 

1'). A.ddi:iorlal Data 

Dim-1002 7/73 



:;;mplin[: S t a t ion :  Degroot Almond Huller, San Joaquin County 

n;rLurlol Collucted: Particulate 

73.9 

0.855 
30.10 

91 

1. pborIBorornotric P r e s s v c ,  in. HG 
AvcrHCa O r i f i c e  Prooouro, in .  I1,O 2. "tw, 

3. vu. soluplo Coo Volumc (nctor Cond.), CU. ft. 

I ) .  T,,, AvcruCu n o t o r  Tcmparaturc, OP 

5. V,,, Coiidcnscd Wtitcr Vepor, m 1 .  

G. T. I Average Impingur Tcmpcraturc, OF 

7. T, I A v c r a ~ o  Stack Teuporaruro, O F  

1 1 .  zrr,ck GI,!; Annlysi:; (Irry &a::is) 

1 

SC co, 

74 co 
5 02 

9. ( G P )  Avcr;ip2 ( in .  H20)' 

10. U:;, Stuck Diumotcr, i n .  

11. Om, Gnmpliiic Time. min. 

1;'. Dn,  SitmplinC Nozzlo Diornotor, i n .  

%obe Rinse A. 

Fi l t e r  C a t c h  B. 

C. 

1). 

13. nn. Snnplo UaiGbt Col lected,  

To ta l  Weicht. mr, 

14. 

15. 
IC,. T,,. Ambicnt Telnparature, OP 

cl, I P i t o t  Tube Cocf f i c i en t  

P,, Stack Prooeuro (ebooluto) in. Re 

147.7 
0.855 
30.09 

go 

vc lon e 1 Recleaner Huller-LA - 

S?. n.!clitionsl Data 

D I E - 1 0 0 2  7/73 



, . .. 
r:.., . .  . 

Wobe Rineq. 13. n,, Gnnple Uoit;ht Col lected,  

Filter Cetcb, 
C. 

u. 
T o t e l  Woicht, m(; 

1Q. C , P i t o t  Tube Coarr lc iont  

C luck  Prcr.uw-c* (obooluto) i n .  15. P,, 

kabicut Tclupuraturu, '13 

11 + 

16- Tot 

-23- 

71.0 108.8 
91.8 263.0 

162.8 371 8 
0.855 0.855 

30.05 30.07 
80 80 

n e t c r i a l  Collucted: Particulate Hatter 

I I 
--- ---I 0.251 0.50 

DIEEE-1002 7/75 



' I  

' I  

0 . 3  
21.0 

0.0 

0.82 

36 
6k 
0.187 

31.3 
50.2 

S:mpl.iny. S ta t ic  n: No. Merced HullinLz A s s ~ .  , Merced County -- 
n;itcriel Collected: 

--- 0.3 
21.0 -____ 
0.82 - 

-- 0.0 

36 
64 
0.187 

24.4 
24.2 

1. 

2 .  A l l  Avor;s~u Or i r i cc  Prcoourc, in. II7O 

5 .  v,. Snmplc Cos Volumo (netor Cond.), cu.  ft. 

11. T",, A v c r u C e  n o t o r  Temperature, OP 

5. Vu=, ContJensed Uiiter Vapor. m 1 .  

i.. T ~ ,  AvcrnGe Impingur Tompcroturo, OF 

'/. its, Avcrill;c Stack Tcraapcraturo, OF 

1 1 .  Sc;urk ( ; I # O  Annlysia (IJry'htiia) . 

rha1., l l u romc~r i c  Pmsaurc,  i n .  116 

uvp. I 

z CO? 

% o:, 
*; co 

% cj. (61,) AVCIW~:C ( i n .  n,~) 
IO. Us, Stock Diumotcr, in. 

! I .  0,. Ciimpliric Time, min. 

'I:,. 
13. 

I),,. SiiuipliriC Norslo Diumcter, i n .  

M,,, Snnplc YciGht Collected,  mc. 
Probe RinseA- 

F i l t e r  Catch B. 

C. 

D. 

T o t a l  Weicht, mg 

19. c*, P i t o t  %bo coof r i c i en t  

15. 
IG. To, Ambicnt Tcmperature, OF 

P,, Stack Precsuro (abooluto) in.  tif3 

81.5 

30.12 

99 

0.855 

WlF 
30.12 
1.17 

- 

49.38 
99 

99 
99 

0.0 -- 

48.6 

30.21 
82 

0.855 

1'1. hdlclitiorml Data 



2 t u y l i n ~  S t a t ion :  Scot t  Almond Huller ,  S t an i s l aus  County 

H;jLcrj.al Collected: Par t iculate  Matter 

I 1 
- 30.08 -. 

~ 46.90 - 
0.87 

75 ----- 
0.0 

1 .  pbor,Baromctric Pressure,  in.  HG 

AvernCc Orir icc  Prcoourc, in .  11?0 2 -  Ah*"(:, 

3, 
4.  Ism, AvoraCct Ilotcr Tcmpamturc, 

5. v,,, Condenscd Uirter Vepor, m 1 .  

G. 'Isi, Avcm(:r 1mpinGi:r Tcmpertiturc, 

7 .  T,. AvcroKc Stack Tcmpcrnturc, OF 

vu, Samplc Goo Volumc (Meicr  Cond.), CU. f t .  

0.3 
21.0 

0.0 

0.48 
15 
80 

0.25 

113 .4 

207.1 

n. Stuck G ~ t n  Annlysio (11ry h : : i : a )  -_- 
- 

II co, 

320.5 
0.855 

30.08 . 7 

o;, 
'd co 

3 .  (Gl>) Averiicc ( i n .  H20)' 

10. U,, Siuck Diometcr, i n .  

11. Om, &implin& Time, min. 

1;'. 

13. 

D,,, Siiuipling Norrlo Diamcter, i n .  

M,, Snnplc Ucight. Collected,  mc - 
Probe Rinse*- 

F i l t e r  CatchB. 

C. 

0. 

Totel W o i e t ,  me 

lk 

15. 
16. Tu, Ambient Tcmperaiure, OF 

c,, * P i t o t  l'ubc Coofficiont 

PI;, Stuck Prcnsuro (sbooluto) in. Re 

1'). Addit ional  Data 

DILZE-1002 7/73 



SiBmplinC Station: Winchester Almond Huller,  S tan is laus  County 

n:>Lcrial Collected: Pa r t i cu la t e  &&,ter 

1. 

2. 

5 .  

11. 

5. 
c, . 
7 .  

n. 

c I. 

11). 

11. 

12. 

13. 

Iluromotric Prossurc,  in. HG 'bar' 
AvcrnCc O r i r i c c  Prcocurc,  i n .  1I30 

S u ~ p l c  Gu:; Volulpc (Mctcr Cond.), CU. f f .  

%I:.  

"** 
T,, Avorui:v no to r  Tcmpuraturc, OF 

V,,, , Condenscd Uiifcr Vapor, m 1  . 
T . ,  Avcro1;e ImpinGcr Tcrnperuturc, OF 

T ~ ,  AvurcrGc Stock Tompcrafurc, O F  

S t i c k  ~ n : ;  A n n l y s i s  ( ~ ~ r y ' . & i ! : i o )  . 

1 

% CD, 

% 03 

% co 
% (&i') AvCr i lCC ( i n .  AZO) 

u!;, Stack Diameter, i n .  

Qlll, CnmpliiiG Time, loin. 

Dn 1 

iIn. Scmplo Uoight Collected,  m 

Ciaupling Notzlo Diamctcr, in. 

%&e Rinse A. 

F i l t e r  Catch B. 

D. 

T o t a l  Weicht. rnG 

10. C],. P i t o t  Tube Coo l f i c i en t  

15. 
16. T ~ ,  Ambiont Temperature, OP 

1.1. Additional Data 

P,. Stack Proofuro (abooluto) in. 
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............... 
1 .  

30. 1 6 0  
1 2 2 0  

19.790 
90.000 

0 ~ 0 0 0  
90.000 
y0.000 
- 4 . 7 1 6  5 

Program 002 P r i n t  Out 
(Pnr t i cu la t e  Source ' r u t )  Atwater Fruit. D c h a w e  

Precleancr 
Cyclone 

% cQ3 

% o ,  
0 . 0 0 0  % co 

0.300 
2 1 0 0 0  

- 2 8 8  3 7 4  M H, = Molecular weight 

0 . 8 1 9  VAPlav = (in. H20)1'2 

- 0  7 * 9 8 9 I vf = Velocicy ( f p s )  
36 000. Dt = Stack  diameter ( in . )  

- 1  8,L 8 3 9 1 2 F Q, = Flow r a t e ,  dry basis (SDCIX) 

b e  

7 0 - 0 0 0  
0 . 1 8 7  

- 1  0 8  9 4 0  

5 .  
32.300 

- 0 - 0 1 3 0  G 
- 2 . 0 7  1 P 

I 

0 
D, = Nozzle diameter ( in . )  
I = % I s o k i n e t i c  

= T o t a l  smpl inG timc ( m i r i . )  

H, 
C' 
W, .= P n r t i c u l a t e  emission r a t e  ( lb/hr . )  

= P a r t i c u l a t e  matter co l lec ted  (mg) 
= P a r t i c u l a t e  concentration, dry basin (gr/SDcr: 

38.034 2 V.,,,.= Std. volume of dry gas metered (cu. f t . )  
' v*,,,,= Std. volume of water vrpor col loc ted  (cu. rt.  
v.P.= Vapor preseurc (in. Hg) 
Vw,,,.= Sta. volumc of water v u p r  mctered (cu. f t . )  
S 

- 0 . 0 0 2  I 
1 . 4 2 8  4 

1 . 8 8 5  5 

4 1 7 2 3  S = 96 1bO ( includes f r ee  water) 
('4 , . . . . . . . . . . . . . 



3 9  
0 * 8 1 0  

1 7  0 0 0  
- 4 7  9 2 9  

-4 ,000 6 1 0  
I 

F 

VAP& = ( in .  H20) 1/2 
DS = Stack diameter ( i n . )  
Vs I Velocity (Ips) 
QS = Flow r a t e ,  d r y  bnsis (SEI%) 

4 *  
6 0 * 0 0 0  0 E Total  sampling time (min.) 

0 . 1 8 7  D, = Nozzle diometer (in.) 
- 1 0 1 . 5 8 8  I I E % I sok ine t i c  

5 .  
1 7  3 0 0 0  l4. E Par t i cu la t e  matter collected (as) 
- 0 . 0 9 0 2  G C' Par t i cu lu t e  concentration, dry bas is  (er/SDc 

- 3  0 9 6  P W,,, I Par t i cu la t e  emission r a t e  ( l b h r . )  

6 .  
2 9 . 5 0 7  . 2  L,,,.= Std. volume of dry gas metered (cu. f t . )  
-0.004 f V.W,,= Std. volume of water vapor collcctod (cu. T L  

I e 8 3 5  4 V.P.. Vapor presflure ( in .  Hg) ' 

1 . 9 0 6  5 VW,,..= Std. volumc of water v u p r  metered (cu. f t . )  
S I IbO (includes f r ee  ua te r )  6 . 0 6 9  s ............... 

, I  

D I E ' S  1039 7/7: 
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. .  

............... 
1 .  

30. 1 4 0  
I 7 b 0  

4 3 . 6 3 0  
88.000 

o * o o o  
8 8 - 0 0 0  
88.000 
- 0 . 0 2 6  3 

Program 002 I'r-int Out, 
(Pa r t i cu la t e  Source Test 

BoerSma 
Prec leaner 

Cyclone 

P, = hromerr i i :  pr'ccuurc ( i n .  llg) 
Ah 
V., = Volume of gas sample (cu. ft.) 
T, = Meter temperature el?) 
V. = Volume 01' coildensate col lected ( m l )  . 
Ti = Impinger tempcrnture pi.) 
Ts = stacb. tempcrnturc eF) 

= Prcosurc drop ucross o r l i i c c  (in. IbO) 

S o r  9 = % 169 ( '$7-overmt. S-undersat.) 

2 .  
0.300 % C% 

2 1 9  0 0 0  % 4  
0 . 0 0 0  % co 

- 2 8  0 0 6  M M, = Molecular weight 

3 .  
0 . 5 7 2  C/APIA, = (in. H20)1'2 

-33.007 c VS = Velocity (fps) 
3 6 * 0 0 0  Ds = Stack diameter ( in . )  

QI = Flow rate, dry basis (SDCEIl) - 1 2 , 9 6 0 * 8 1 9  F 

4. 
8 
D. = Nozzle dinmeter (in.) 
I = % I sok ine t i c  

I Tota l  sampling time (min.) G 0 r O O O  
0 . 2 5 0  

- 1 0 4  0 7 0 0  I 

5. 
H. = Par t&cula te  matter co l lec ted  (mg) 
C' 
W,,, = P a r t i c u l a t e  emission r a t e  ( 1 b h r . I  

5 6 . 6 0 0  
P a r t i c u l a t e  concentrat ion,  dry h a s i s  (cr/SDCF - 0  0 2 0 8  G 

- 2 . 3 1  1 P 

V.,,,,.= Std. volume of dry gas metered (cu. f t . )  
Vd.cm= Std. volume of water vapor co l lac tcd  (cu. Tt. 
V.P.= Vapor preseure (in. Hg) 
VI*,,,,= Std. volumc of water vcipor metered (cu. f t. 

6 .  
2 4 1 . 8 8 4  

- 0 . 0 0 1  I 
1 . 3 4 0  

1 . 9 4 1  5 S z % IbO ( inc ludes  f r e e  water) 

4 

6 . 4 2 9  S ............... 
D T E F E  In30 7/77 
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A 111 R F S O U K C U  ?Wilcl! TABLE 13 
DiviGion of Iinplemcntotioii nnd h.i'orccitiiv: I Fi  I ,< .  N,,. (:-/4-0?.'> 

EnCineering Evaluzt ion Un; t 

ProCran 002 Pr in t  Out Rocrsnie 
(Pnr t i cu lace  Source '(cut) Huller end 

Leaf Aspirator 
Cyclone ............... 

1 .  
3 0 . 2 5 0  

3 0 . 6 1 0  V-, = Volume of ca:; :itmplc (CU.  ~ ' t .  1 
77.300 T, = Hrtcr tcmpcralur~; ("1') 

77.300 T; = h p i n g e r  tempcriiturc el?) 
7 1 -  300 Ts = slilc:b. tcmoemturc (OF) 
- 3 . 1 2  1 S 

P- = Earome'xic prestjure ( i n .  IIg) 
0 - 7 3 0  Ah = Prcscurc drop across  or l l ' l cc  ( i n .  I & O )  

01 0 0 0  V, = Volume ok coildcri:iale co l l ec t ed  ( m l )  

S or n S = % !bo ( rS'--cver:at. S-undereat.) 

2 .  
0.300 

2 1 0 0 0  
o * o o o  

- 2  8 5 4 8  M H, = Molecular wi@t 

0.373 C/APZ, = (in. H20)1'2 

- 2  1 . 5 0 4  I VS = Velocity ( f p )  
3 6 . 0 0 0  Dt = Stack diameter ( in . )  

QJ = Flow r a t e ,  d r y  bnsis (SDCFX) -8,6060 1 8 7  F 

4. 
6 4 - 0 0 0  
0.250 

- 1  1 2 . 4 3 2  I 

0 
D. = Nozzle diameter (in.) 
I = % I sok ine t i c  

= Tota l  s ~ p l i n ~  time (min.) 

5 -  
. M. = P a r t i c u l a t e  matter co l l ec t ed  (me) 2 9 2 . 8 0 0  

-0  1 5 0 2  G 
- 1  1 1 3 7  P 

C' 
W, I Pi l r t icu la te  emission r a t e  ( 1 b h r . I  

= P a r t i c u l a t e  concentrat ion,  dry tasia (er/sDcl 

6 .  V*,,,,= Std. volume of dry gaa metered (cu. ft.) 
V W ~ =  Std. volume of water vapor co l l ec t ed  (cu. I t .  
V.P.= Vapor preseure (in. Hg) 
VW,..= Std. volume of water vupor metered (cu. f t . )  

2 30.004 
0 ~ 0 0 0  3 
0.965 

0 . 9 6 6  I S = % IbO ( includes f r e e  water)  
3 . 1 2 1  S 

4 

............... 
DTEEE in34 7/77 - 
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‘ I  

............... 
l *  

29.1160 
1 . 2 0 0  

b 1 O b 0  
95.400 
0 0 0 0  

95.100 
95.400 
-5.407 

0 300 
2 1 000 
0 0 0 0  

20 279 

0.060 
36 000 
- 3  8 5 5 6  - !,3 3 0 1 8 8 

0. 
80 0 0 0  
0.150 

-8 3 2 3 0  

5 .  
$1 3 4 0 0 0  

- 0 . 6 9 0 6  
-7.923 

6. 
36.461 
-0.028 
1.693 
2 3 0 4  
5 * 6 5 Y  

S t a t e  of Ca l i fo rn ia  

AIR RESOURCES BOARD TABLE 1* 

Divis ion of Implementation a n d  h iorcement  

Engineering Evaluation U n i t  

F i l e  No. c-4-029 

Program 002 P r i n t  Ou t  
(Pa r t i cu la t e  Source T e s t )  

Boge t’t i 
h e c l e a n e r  
Cyclone 

Pw = Barometric pressure (in.  Hg) 
Ah 
V, 

V, 
Ti = Impinger temperature e F )  
TS = Stack temperature e F )  

= Preosure drop acro6s o r i f i c e  ( in .  l&,O) 
= Volume of gas sample (cu .  f t . )  

= Volume of condensate co l l ec t ed  (ml) 
. T, = Meter temperature ?F) 

f s or = % 40 ( S-oversat .  S-undersat.) 

% C% 
8 %  
% co 

M M, = Molecular weight 

c/AP), = (in. H z O ) ~ ’ ~  
DS = Stack diameter ( in . )  

l VS = Veloci ty  (fps) 
F ps = Flow r a t e ,  dry basis (SDCM) 

I 

0 
D. = Nozzle diameter (in.)  
1 = % I s o k i n e t i c  

= T o t a l  sampling time b i n . )  

t4. = P a r t i c u l a t e  matter col lected (mg) 
G C‘ = Part ichate  concentration, dry bask (gr/SDCF) 
P V, = P a r t i c u l a t e  emission rate ( l b h r . )  

1 v-,,,= Std. volume of dry gas metered (cu. f t . )  
V r m =  Std. volume of bater vapor co l l ec t ed  (cu. ft .) 
V.P.= Vapor presflure (in.  Hg) 
VW,,.,= Std. volume of water vapor metered (cu. f t . )  
S 

I 
4 

5 
= $ IgO ( includes f r e e  water) S ............... 

Dim 1039 7/73 
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............... 
1 .  

30. 1 6 0  
2 . 6 0 0  

6 1  8 0 0  
y o * o o o  

0 . 0 0 0  
9 0 . 0 0 0  
9 0 * 0 0 0  
- 6 . 7 1 2  

0.300 
2 1 0 0 0  
o * o o o  

- 2 0 . 3 1 4  

-32- 

Progrem 002 P r i n t  Cht Cortez Growers Ass@c. 
Precleaner 
Baghouse ( P a r t i c u l a t e  Source Test 1 

3 .  
0.760 

3 3  0 0 0  
- 4 3 . 3 7 6  

- 1  4,O 2 9 3 1 9  

4 .  
0 0 . 0 0 0  
0.250 

- 1  0 0 . 0 5 0  

5 .  
0.600 

- 0  0 0 0  1 
- 0 . 0 1 1  

6 4 . 9 6 5  
0 . 0 0 0  
1 o b 2 0  
5 . 2 1 2  

r e  6 . 1 1 2  ............... 

S 

M 

p- = Barometric pressure ( in .  !lfj) 

Ah 
v,. = Volumc of minplc (cu. I t . )  
T, = Meter temperature C‘F) 
V, = Volume of coridcrt:nte col lected ( m l )  

T; = tnpinger  tempcrnture C‘F) 
TS = stacb. tcmucriiture C‘F) 

= Pressure drop across  o r i i l c u  (in. i l , O )  

s or ’3 = % 150 ( 5-ovcr:;cit. S-undersat.) 

n, = Molecular weieht 

I 
F 

I 

G 
P 

S 

C/AP),. = (in. H20)”’ 
DS = Stack diameter (in.)  
vS = Velocity (rps) 
QS = Flow rate, dry basis (SDCM) 

e 
D, = NozzLe diameter (in.) 
I = % I sok ine t i c  

= Tota l  snmplin(: time (min.)  

M, = P a r t i c u l a t e  matter co l lec ted  (mg) 
C‘ I P o r t i c u h t e  concentration, d r y  b a s i s  (&y/SDCI 
W, = F’zirticulate emission r a t e  ( lb/hr . )  

2 Vl,,,.n Std. volume of dry gas metered (cu. f t . )  
I 
4 

t 

VM,== Std. volume of water vapor co l l ec t ed  (cu. f t  
V.P.= Vapor p r e s m r e  (in. Hg) 
Vw,,,,= Std. volume of water vupor metered (cu.  f t . )  
S = % IbO (includes f r e e  water) 

DIEEE 1039 7/73 



............... 
1 -  

3 0 . 1 4 0  
2 . 4 4 0  

5 4 * 0 1 0  
8 4  0 0 0  

0 . 0 0 0  
8 4  9 0 0 0  
$4.000 
- 3 . 8 8 7  

0 3 0 0  
2 1 000 
0 * 0 0 0  

- 2 0  0 6 4  

3 9  
1 3 5 0  

2 6  0 0 0  
- 1 8  5 1  1 

- 1  6,087 * 7 8 0  

L .  

5 .  

6 .  

6 4  0 0 0  
0 . 1 8 1  

- 9 8 . 9 5 0  

3 9  1 0 0  
- 0 . 0 0 0 9  

- 0 . 1 2 6  

5 2  700 
0.000 
1 . 1 1 8  
2 . 1 3 1  
3 . 8 8 7  

14 ............... 

S 

I 
F 

I 

G 
P 

S 

M 

% C% 
$ %  
% co 

M, = Molecular weight 

VAP),. = (in. H20)1'2 
D* = Stack diameter ( i n . )  
V, = Velocity (fp6) 

Qs = Flow rate, dry basis (SDCM) 

8 Total sampling time (min.) 
D. = Nozzle diameter (it,.) 
I = % Isokinetic 

H. 
C' 

W,,, 

= Particulate matter collected (mg) 
= Particulate concentration, dry lionis (Cr/SmI 
= Porticulote emission rate (lb/hr.) 

2 Std. volume of dry gas metered (cu. Tt.) 
3 
4 

5 

b S n =  Std. volume of water vapor collcctcd (cu. Tt. 
V.P.= Vapor presmre (in. Hg) 
VW,,..= Std. volumc of water vupor mctornd (cu. It.) 
S = % ib0 (includes free water) 

D I W  1039 7/73 
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S m t c  01' CaIiTorr i ia  
A I R  RESOURCES 3CIAIiD TABLE 17 

Division of Implementntion and &forcemCf:t File No. c-4-029 

............... 
1 .  

3 0 . 1 0 0  
l r * \ ) I O  

3 8 . 6 0 0  
9 1 . 1 3 0  

o * o o o  
9 1 . 1 3 0  
9 1 . 1 5 0  
- 4 . 8 7 1  S 

Engineering Evaluation Uni L 

Program 002 Print Cut 
(Particulate Source 'rutit) 

Degroot 
becleaner 
Cyclone 

Pw = Barometric pressure (in. llg) 
Ah 
v, = Volume of gas samplc (cu. ft.1 
T, = Meter temperature PF) 
V, = Volume of condensate collected (ml) 
T; = Lnpinger temperature C'F) 
Tf = Stack. temperature ?F) 

Pressure drop across orificc (in. IkO) 

s or '.$ = % 140 ( 3-overwt. S-undersat.) 

2 9  
0.300 $ C% 

2 1 0 0 0  $ 4  
0 * 0 0 0  % CQ 

-28.357 M M, = Molecular weight 

3 9  
0.559 VAP),, = (in. H20)1'2 

- 3 1 . 6 5 5  I VS = Velocity (Ips) 
3 6 . 0 0 0  DS = Stack diameter (in.) 

- 1 2,) 2 3 9 1 0 F Q, = Flow rate, dry basis (SDCkX) 

L .  
4 0 ~ 0 0 0  
0.375 

-70.3 1 I I 

-@ 
D. = Nozzle diameter (in.) 
I = % Isokinetic 

= Total sampling time bin.) 

5 .  
3 . 3 . 9 0 0  . W. = Particulate matter collected (rug) 

- 1  e 4 6 6  P W, = hrticulate emiseion rate (1bbr.I 
- 0 . 0 1 0 1  G C' = ParticuLate concentration, dry basis (p-/SDcI;: 

6 0  
37.003 
0 - 0 0 0  
1 * r r e o  4 V.P.= Vapor preseure (in. Hg) 
1 . 8 9 5  
0 . 8 7 1  s S = % t4,O (includes free water) 

2 
3 

I 

Vmrn= Std. volume o f  dry gae metered (cu. I t . )  
G6,,.= Std. volume of water vapor collected (cu. It.: 

bkrr.= Std. volume of water vupor metered (cu. f t . )  

............... 
DIEEX 1039 7/73  I 
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S t a t e  of Cal i forn ia  

AIR RESOURCES BOAicD TABLE 18 
Division of Implemcntation and  Enforccmcct ~ i l ~  N ~ .  C-6-029 

Engineering Evaluation U n i t  

Program 002 P r i n t  Out Degoot  

Cyclone 
( P a r t i c u l a t e  Source T e s t )  Huller-Leaf Aspirator 

............ 
1 .  

3 0 . 0 9 0  
3 - 6 3 0  

6 1  5 0 0  
9 0 . 6 0 0  

0 . 0 0 0  
9 0 . 6 0 0  
9 0 * 6 0 0  
- 4  1 9 7  

0.300 
2 1 . 000 

0 . 0 0 0  
- 2 0 . 3 6 5  

3 *  
0 . 2 6 2  

36 000 
- 1  4 . 2 0 6  

-5.4 4 0 5 1 9  

60.000 
0.500 

- 9 4 . 5 8 4  

3 9 . 7 6 6  
0 e 0 0 0  
1 . 6 5 6  
2.003 
6 . 1 9 7  ............... 

S 

M 

Pr* = b r o m e t r i c  pressure (in. tig) 
Ah = Preosure drop ncross o r i f i c e  ( in .  I b O )  
V, = Volume of gas somplc (cu. f t . )  
T, = Meter temperature eF) 
V, = Volume of condensate collected ( m l )  
T; = Impinger temperature ?Y) 
Ts = Stack temperature eF) 

8 or 9 I % 40 ( ?%oversat. S-undersat.) 

$ C% 
$ %  
% co 

M, = Molecular weight 

VAP), = (in. HzO)~'~ 
Ds = Stack diameter ( in . )  

I v, = Velocity ( f p )  
F QJ Flow r a t e ,  dry basis (SDCM) 

0 
D. L: Nozzle diameter (in.) 

= Tota l  eampling time (min.) 

I I P % I s o k i n e t i c  

* X. s P a r t i c u l a t e  matter col lected (ma) 
G C' = Particulate concentration, dry basis (gr/sDCF 
P V, = P a r t i c u h t e  emission r a t e  (lb/hr.) 

2 V * I ~ =  Std. volume of dry gas metered (cu. f t . )  
I 
4 

5 

V.,II~= Std. volume of water vapor col lcctad (cu. f t .  
V.P.r Vapor p resau re  (in. Hg) 
UW,,,,= Std. volume of water vopor metered (cu. f t . )  
S $ Ha0 ( inc ludes  f r e e  water) S 



TABLE 19 AIR IILSOURCES I3(MIW 

Division 01' Implemcntotion nnr. XnTorcemccL fi'i1.c No. C-4-029 

Engineering Evaluation Unit 

Procram 002 P r i n t  Dut Dunlap-Borman 
( P a r t i c u l a t e  Source l 'eut) Rec leane r ,  Leaf Aspirator 

Cyclone ............... 
1 .  

3 0 -  0 5 0  
1 2 5 0  

3 8 *  3 5 0  
7 3 . 7 7 0  
0.000 

73.770 
73.770 
- 2  7 0 6  

pW = Barometric prcssure (in.  116) 
Ah 
V, s Volume of cas somplc (cu. f t . )  
T, = Meter temperature eF) 
V, = Volume or condensate co l lec ted  (ml) 

5 Precsurchrop  across o r i f i c e  ( in .  I k O )  

Ti = Impinger temperature ?F) 
Ts = Stack: temperature C'F) 

3 .E or = % 4 0  ( s-ovcrsut. S-undereat.) 

0. 3 0 0  
2 1 . 0 0 0  

0 . 0 0 0  

I cQ3 
$4 
% co 

M, = Molecular weight - 2 0 . 5 0 6  M 

0 . 5 3 7  
3 6 . 0 0 0  

VhP)# = (in. H z O ) ~ ' ~  
DS = Stack  diameter (in.) 
VJ = Velocity (fps) 
QS = Flow r a t e ,  dry basis (SDCM) 

- 3 0 . 9 0 0  I 
F - 1  2,6 0 2 4 9 h 

I. 

6 0  * 0 0 0  8 = Tota l  campling time (min.) 
0 2-5 0 D. = Nozzle diameter ( in . )  

- 9 7 . 6 9 0  I I = % I sokine t ic  

5 .  
1 6 2 . 8 0 0  ' I% = Par t i cu la t e  matter co l l ec t ed  (mg) 
- 0 . 0 6 6 6  G c' = P a r t i c u l a t e  concentration, dry h a s i s  (cr/SDCF 

- 7  1 2 6  P W, = k t i c u l a t e  emission r a t e  ( lb /hr . )  

6 .  
3 7 . 6 3 0  2 V-8,,= Std. volume of. dry gas metered (cu. f t .)  

VW,= Std. volume of water vapor co l lac ted  (cu. I't. 

VW,~.= Std. volume of water vapor mctered (cu. f t . )  

-0 0006 J 
0 . 8 4 0  4 V.P.= Vapor p resmre  (in. Hg) 
1 . 0 7 9  
2 . 7 8 0  S 9 . =  % 260 (includes f r e e  water) 

5 

............... 
?L 

DIEEE 1039 7/73 
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S t a t e  of Cal i fornia  

A I R  RESOURCES BOAI1D TABLE 20 
Division of Implementation cind EnIorccmciiL N ~ .  C-4-029 

EnEineering Evaluntion Uti ; [  

............... 
1 .  

30.070 
1.090 

35.860 
7 9 . 9 3 0  
0 ~ 0 0 0  

7 9 . 9 3 0  
7 9 . 9 3 0  
-3.412 S 

0.300 
2 1 0 00 
0 ~ 0 0 0  

- 2  8 5 1.6 M 

Program 002 Print Out Dunlap-Borman 
Huller ( P a r t i c u l a t e  Source Tes t )  

3 .  
0.120 

36 000 
- 6 . 9 5 9  c - 2,7 5 9 7 9 I F 

6 4 * 0 0 0  
0.500 

-102*l40 I 

3 7 1 . 8 0 0  
-0 0 . 1  6 4 5 G 

- 3 . 8 9 1  P 

3 6 . 0 0 2  

1 * 0 3 1  
1.233 
3.622 S 

-0.003 

............... 

Cyclone 

Pw = Barometric pressure ( i n .  llg) 
Ah 
V- = Volume of cas sample (cu. r t . )  
T, I Meter temperature eF) 
V, 
Ti = Lnpinger tempcrature ‘ ? V )  
TS I stack. temperature ‘?F) 

= Pressure drop across o r i r i c e  ( i n .  160) 

= Voliune of condcnsate col lected (ml) 

s or 3 = g 150 ( S-cvcrsat .  S-undersat.) 

$ Q  
5 %  
5 co 

M, = Molecular weight 

C/AP), = (in. HZO)~’~ 
Ds = Stack diameter (in.) 
VS = Velocity (fps) 
QJ = Flow r a t e ,  dry basis (SCC€?4) 

e 
D. = Nozzle diameter (in.)  
I = % I s o i i n e t i c  

= Total sampling time b i n . )  

n. = P a r t i c u l a t e  matter col lected (mg) 
C‘ = F’articulnte concentration, dry b a s i s  (gr/SCCF 
V, = Pnr t i cu l s t e  emission r a t e  (1bhr . I  

V114= Std. volume of dry we metered (cu. f t . )  
V * I ~ =  Std. volume of water vapor col lected (cu. f t .  
V.P.= Vapor pressure (in. Hg) 
K+rr..= Std. volume of water vapor metered (cu. ft.) 
S 

2 

J 
4 

5 
= % BJO (includes f r e e  water) 

DIEEE 1039 7/73 
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TABLE 21 
F i l c  NO. C-4-029 

AIR RESOURCES UiyIIiD 

Division of Imylementntion and &forccmi:r.l 

Engineering Evnluation Unlt 

............... 
I .  

30. 1 2 0  
1 * 1 1 0  

6 9 . 3 8 0  
9 9 -  3 0 0  

0 . 0 0 0  
9 9 . 3 0 0  
9 9 . 3 0 0  
- 6 . 5 0 1  f 

0.300 
2 1 0 0 0  

0 . 0 0 0  
- 2 8  2 0 I 

- 
No. Merced Hulling Assoc Program 002 h i n t  Ou t  

Prec leaner  (Pa r t i cu la t e  Source Tac t )  
Cyclone 

M 

P, = Barometric pressure (in. llc) 
Ah = Preosure drop across  o r i i i c e  ( in .  40) 
v, = Volume of gas sample (cu. f t . )  
T, = Meter tcmperature eF) 
VI = Volume of condensate co l lcc ted  ( n i l )  

Ti = Impinger temperature el?) 
Ts = Stacb. temperature eF) 

s or 3 = g 140 ( S-oversut. S-undersac.) 

s ccb 
% %  
Y co 

M, I Molecular weight 

3 .  
0.823 VAP),, = (in. tI,0)”2 

- 4 8  . e  1 0  I va = Velocity ( i p s )  
36 0 0 0  Dt = Stack diameter (in.) 

- 1  81 5 5  9 9 6  F = F l o w  r a t e ,  dry basis (SDCEM) 

4. 
9 0 . 0 0 0  

- 1 0 5 . 1 2 0  
0; 1 8 1  

1 

0 
D, = Nozzle diameter (in.) 
1 t 96 I eok ine t i c  

= Total sampling time (min.) 

5 .  
8 1 . 5 0 0  . M. = P a r t i c u l a t e  matter co l l ec t ed  (mg) 

- 1 . 2 1 4  P W, I F’articulate emieeion r a t o  (1bhr . l  
-0  0 2  7 0 G C’ I P a r t i c u l a t e  ;oncentration, dry b a s i s  (gr/SDcF 

6 .  
.2 V, , Im~ Std. volume of dry gas metered (cu. f t . )  

V.,,,,,= Std. volume of water vapor co l l ec t ed  (cu. f t .  

VWrr.= Std. volume of water vupor metered (cu. ft,) 
S 

. _  4 6 . 3 4 9  
- 0 . 0 1  1 I 

1 . 9 1 0  4 V.P.= Vapor preseure (in. Hg) 
3 . 1 2 8  
6 . 3 2 3  s 

5 
= % ib0 (includes f r ee  water) 

V L  ............... 
Dim I039 7/73 



............... 
1. 

30.210 
1.010 

36.370 
8 1 * 1 0 0  
0.000 

81.700 
8 1 I O 0  
-3.61 1 

~ . . . .  -39- i . -. 
> - .  ., S t n t c  of Ca1iI'ori:ia 

A I R  RESOURCES BOARD TABLE 22 

. .  

Division of Implementation arid Enforcement Filu No. C-4-029 

Engineering Evaluation U n l t  

2 .  
0.300 

2 1 000 
o * o o o  

- 2  8 6 9 4  

3 *  
0.816 

3 6 - 0 0 0  
-41.311 - 1 $1 0 I 0 9 1 

6 .  
6 4  000 

0 . 1 8 7  
- 1 0 3 * 1 6 6  

' 5 .  
6 0  6 0 0  

- 0 . 0 2 2 0  
-3 * 6 0  1 

Program 002 P r i n t  Out No. Merced Hulling A e s w  . 
C l a s s i f i e r . &  Screen Decks ( k r t i c u l a t o  Source Test) 

Cyclone 

P.., = Barometric pressure ( in .  lfg) 
Ah = Pressure drop ac ross  o r i f i c e  (in. I&O) 
V, Volume of goo samplc (cu. f t . )  
T, Meter temperature C'F) 
V, 
T i  = Impinger temperature eP) 
Ts = Stack temperature eF) 

= Voluhe of condcnsate co l lec ted  (ml) 

S 6 or 9 = 96 140 ( S-oversut. S-undersot.) 

d' COJ 
$ 4  
% co 

M, E Molecular weight M 

C/AP), = (In. HzO)"' 
DS = Stack diameter (in.)  

I VS = Velocity (fps) 
F QJ = f l o w  rate, dry basis (SDCM) 

I 

0 
D. = Nozzle diameter (in.)  
I % &kinet ic  

= Total sampling time (min.) 

6 .  
33.395 
0 000 
1 * 0 9 3  
1.251 
3.61 1 S ................ 

. M. = Particulate matter co l l ec t ed  (me) 
C' I Par t i cu la t e  concentration, dry baeis (&r/SDCF 
W, = Pnr t i cu la t e  emission r a t e  (1bfir.I 

G 
P 

LL0= Std. volume of dry gaa metered (cu. f t . )  
V r r n =  Std. volume of urter vapor col locted (cu. f t .  
V.P.= Vapor pressure (in.  Hg) 
VW,,,.= Std. volume of  water vopor metered (cu. 
S 5 % Ha0 (includes f r e e  water) 
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Division of Implementation and Enforcemcnt File No. c-4-029 

Ebngineering Evaluat ion U n i t  

Program 002 P r i n t  Out 
- 

S c o t t  
(Rar t icu la te  Source Tes t )  Precleefier 

Cyclone 
. e . . . . . . . . . . . . .  

1 .  
3 0 . 0 8 0  
0.866 

4 6 - 9 0 0  
1 5  3 0 0  
0 000 

15. 300 
1 5  3 0 0  
- 2  9 3  1 

2 .  
0.300 

2 1 . 0 0 0  
0 000 

- 2 8 . 5 6 8  

3 -  
0 . 1 8 4  

1 5  0 0 0  
- 2 7 . 9 2 0  - 1.9 4 9 0 2 9 

1. 
8 0 . 0 0 0  

0 . 2 5 0  
- 1 0 5 . 9 7 2  

5 .  
3 2 0 . 5 0 0  
- 0 . 1 0 7 5  

- 1  I 9 6  

6 .  
6 5 - 9 0 0  
-0.001 

0 - 8 0 4  
1 3 8 8  
2 . 9 1 5  

P.,, = Barometric pressure ( in .  11g) 
Ah 
V.. P Volume of gas snmplc (cu. it.) 
T, = Meter temperature PF) 
V, 
Ti = Impinger temperature PF) 
TI = Stack temperature PF) 

= Pressu re  drop ac ross  o r i f i c e  ( in .  160) 

= V o l k e  of condensate co l l cc t ed  ( m l )  

S or % = 140 ( 3-overcut.  S-undersat.) 

% C h  
%4 
% co 

M M, P Molecular weight 

VAP), = (in, H,0)1’2 
DI = S t a c k  diameter ( in . )  . 

c VS = Veloc i ty  (fps) 
F Q, = Flov r a t e ,  dry basis (SDCFH) 

G 
P 

I 

e 
D, = Noezle dinmeter . ( in . )  
I P $ I e o k i n e t i c  

= Total sampling time b i n . )  

. H. = P a r t i c u l a t e  matter co l l ec t ed  (me) 
C‘ = W b i c u b t e  concentrat ion,  dry bAsis ( g r / s E  
W,,, = P a r t i c u l a t e  emission r a t e  ( lb /h r . )  

Std. volume of dry gas metered (cu. f t . )  2 
VWG Std. volume of water vapor co l loc t ed  (cu. r t  
V.P.= Vapor p res su re  (in.  Hg) 
v*tI,,.= Std. volume of water vapor metered (cu. f t . )  
S 

i 
4 

t 
= $ %O ( inc ludes  f r e e  water) S ............... 

Dim 1039 7/7: 
i 
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A.[R RESOURCES BOARD TABLE 24 
Divis ior l  of Irnplemcntution urid i h i o rc iw i t ! t : t  i:iis: N ~ .  C - 4 - 0 2 9  

E n g i n e e r i n g  Evaluation U u ; t  

Program 002 P r i n t  Out  Winchester 
( P a r t i c u l a t e  Source Test) Precleiher  

Cyclone ............... 
1 .  

3 0 * 0 0 0  
1 0 5 1 0  

6 6 3 0 0  
6 7 -  1 3 0  

6 7 . 1 3 0  
6 7 .  1 3 0  
- 2 . 2 2 5  

0 ~ 0 0 0  

2 .  
0.300 

2 1 0 0 0  
o * o o o  

- 2 8 . 6 6 5  

3 .  
0 . 5 1 2  

3 6 . 0 0 0  
- 2 9 . 3 0 8  

- 1 2 , 0 2 2 . 1 7 7  

6. 
8 0 . 0 0 0  

0 . 2 5 0  
-90 8 I 6  

5 .  
9 6  9 0 0  

-0 0 3 3 9  
- 3 . 6 9 6  

6 -  
63.980 

0 . 0 0 0  
0 . 6 7 0  
1 . 0 0 1  
2 . 2 2 5  

1 <b ............... 

S 

I 
F 

G 
P 

I 

S 

M 

P, = Barometric pressure  ( i n .  Ilg) 
Ah = Preosure hrop i lcrom o r i f i c e  (in.  [bo) 
V... L Volume of gas camplo (cu. ft.) 
T, = Meter temperature eF) 
V, = VolJme of condcnsete co l lec ted  ( m l )  
T; = Impinger temperature '?F) 
TI = Stack temperature '?F) 

8 or ',3 = g 40 ( S - o v e r w t .  S-undersat.) 

W, :: Molecular weight 

C/APIA, = (in. H20)1'2 
Dt =' Stack diameter (in.) 
V, = Velocity (fps) 
QJ = Flow rate, dry basis (SDCM) 

e 
D, = Nozzle diameter ( in . )  
I = % l w k i n e t i c  

= Total eampling time (min.) 

M. = Particulate 'matter co l l ec t ed  (mg) 
C' I Part iculate  concentrat ion,  dry bas is  (gr/SDCF 
b', = Particulate emission r a t e  ( lb/hr . )  

J 
J 
4 

s 

V*r,r= Std. volume of dry gas  metered (cu. ft.) 
V.V,,..Z Std. volume of water vapor col locted (cu. f t .  
V.P.= Vapor p r e s ~ u r e  (in. Hg) 
Vwrr.= Std. volume of water vopor metered (cu. f t . )  
S = $ & O  ( inc ludes  f r e e  water) 

DIm 1039 7/73 
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Division of Implementation and Enforcement File No. c-4-029 
i: 

Engineering Evaluation U n i t  - 
Winchester 

Huller ,  Leaf Aspirator 
Cyclone 

Program 002 P r i n t  O u t  
( P a r t i c u l a t e  Source Tect) 

............... 
1 .  

3 0 . 0 1 0  
& * 6 1 0  

6 5 . 8 0 0  
9 5  2 0 0  
0.000 

9 5 . 2 0 0  
9 5 . 2 0 0  
- 5 * 5 8 4  

Pwl = Barometric presoure ( in .  Ilg) 
Ah 
V, c Volume of gas samplc (cu. f t . )  
T, = Xeter tcmpernture CF) 
V, = Voltme of condensate co l l ec t ed  (ml) 
T; = Impinger temperature P F )  
Ts = Stack tcmperaturc PF) 

= Pressure-drop acrom o r i f i c e  ( in .  IgO) 

S 8 or 3 = % I I ,O  ( ‘&verci\t. S-undersat.) 

2 .  
0 . 3 0 0  % CQ 

2 1  * o o o  $ 0 ,  
0 000 s co 

- 2 8  2 8 4  M W, = Molecular weight 

3 -  
0 . 2 3 7  VAPb = (in. H20)1’2 

- 1  4 00.3 I VS E Veloci ty  (fp) 
3 6 . 0 0 0  Ds E Stack diameter ( in . )  

- 5,2 I 2 7 1 2 f QJ = Flow r a t e ,  dry bas i s  (SDcXX) 

4 .  
6 6  * 0 0 0  8 T o t a l  sampling time (min.) 

D. = Nozzle diameter (in.) 
I = % I a o k i n e t i c  

0.500 
- 9 6 . 0 2 8  I 

5 .  
n, = Part iculate  matter co l lec ted  (m8)  
C’ = P a r t i c u l a t e  concentration, dry basis (gr/sDc: 
V, = P a r t i c u l a t e  emission rate (1bfir.l 

2 0 2  B O O  
- 0  0 4  9 9 G 

- 2 . 2 5 7  P 

V-S,~= Std. volume of dry gae metered (cu. It.) 
V+IW Std. volume of water vapor co l l ec t ed  (cu. T t  
V.P.= Vapor pressure  ( in .  Hg) 
Wrrrs,= Std. volume of water vupor mctered (cu. I t . )  

6 .  
2 

J 
4 

s. S E % €bo ( includes f r ee  water) 

6 2 . 5 1 2  
0 . 0 0 0  
1 . 6 8 2  
3 . 6 6 9  
5.544 S ................ 

DIm 1039 7/73 
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I ‘I 

Division of Implementution una Eniorccmant 1.’ilc. N ~ .  C-4-029  
?! i 

Engineering Evaluation U n i t  

Program 002 P r i n t  Cut 
( P a r t i c u l a t e  Source ‘rest) 

Winchester 
North 

A i r  Leg ..... * . . . . . * 4 . .  

1 .  
29.990 
2.920 

65.000 
0 0  000 
0 ~ 0 0 0  

8 0 9 8 0 0  
0 0 . 0 0 0  
-4 5 4 0  s 

2 .  
0 -  300 

21.000 
0.000 

-28.393 M 

3 .  
0.211 

3 0 - 0 0 0  
-12.556 I - 3,3 5 3 2 3 2 F 

4 .  
64.000 
0.500 

- 1  O b  294 I 

5. 
107.700 
-0 .0 0 2  6 6  G 
-0 7 6 6  P 

6. 
62.1 I 6  2. 

1 3 7 5 4 

2.966 5 
4 . 5 5 3  S 

-0.008 f 

-:.e.. . . . . . . . . , . . , 

P, = Barometric pressure ( i n .  l l ~ )  
A h  
V.. = Volume ol’ cas wmplc (cu. It.) 
T, = Meter temperuture rk‘) 
V, = Volume of condensate co l lec ted  (ml) 
T; = Impinger temperature (‘‘E’) 
Ts = Stack temperature PF) 

= Pressure drop acrocs  o r i f i c c  ( i n .  I k O )  

S or ’3 = % 160 ( ’S-oversnt. S-undersat.) 

s C% I % %  i 

P c o  
H, = Molecular weight 

VAP),, = (in. H,O)”* 
DI = Stack diameter ( in . )  
VI e Velocity (fps) 
QI = Flow r a t e ,  d r y  b a s i s  (SDCM) 

0 
D, = Nozzle diameter (in.) 
I = % I sok ine t i c  

I Toto1 sampling time (min.) 

M. = P a r t i c u l a t e  matter co l l ec t ed  (mg) 
C‘ = P a r t i c u b t e  concentrat ion,  dry basis (gr/SDCF 
Y, = P a r t i c u l a t e  emission r a t e  (lb/’hr.) 

lLsVk= Std. volume of dry gas metered (cu. I t . )  
Vugn= Std. volume of water vapor co l l ec t ed  (cu. f t .  
V.P.= Vapor preseure ( in .  Hg) 
VW~,,.= Std. volume of water vapor metered (cu. f t . )  
S = % k0 (includes f r e e  water) 

DIEEE 1039 7/73 




