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1. INTRODUCTION 

A mechanical dust collector, with optional filtration capabilities, had 

been developed by Gerber Industries, Inc. Minneapolis, Minnesota, with 

specific intended application to the grain industry. A prototype unit 

was installed at the Louis Dreyfus Company, Marquette Elevator, 2300 

Marshall Avenue SE, Minneapolis, for purposes of performance testing. 

The grain handling systems served by the test dust control system and . ,  

collector were as tabulated below: 

I b  NUMBER OF 
SYSTEM CAPACITY DUST PICK-UPS 

Rail ,Receiving belt 3 ': 
bo Yb 

T I " W J 1  Receiving leg 

Dribble hood 1 
w o o  

Shipping leg 12,000 b u m  % 1 

1 

1 

Cleaner leg . , 

Cleaner leg 7,000 bu/hr 

PCI was retained by Gerber Industries to evaluate the emissions from the 

prototype collector and determine its operating efficiency without filter 

media'. On January 15 and 16, 1974, PCI test'engineers made measurements 

and collected samples and other pertinent data. relative to the above 

alluded to evaluation and determinations. 

all of the.systems tabulated were handling grain except one cleaner leg 

.(cap'y'7000 bu/hr) . During the tests of January 16, only the receiving 
belt, receiving leg and dribble hood were handling grain.: ' 

During the tests of January 15, 

. .  

. .  
.h i ;  2y-1~ L A&, ,, ., . :~ , . I .i/ .:.I <;:, "l-. ywrcL& .CY+ 4 : " v  r&y L 

.. 
. .  
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2. PROCEDURES 

.2.1 Volumetric Flow Fates 

Exhaust gas velocities were determined at inlet and outlet of the' col- 

lector, by multipoint pitot tube traverse. 

data was corrected 'for density and combined with appropriate' duct 

cross-sectional areas to yield volumetric flow rate. 

pitot tube in conjunction with an incline gage manometer was employed 

The resultant velocity 

. .  

A standard 
. .  

for this purpose. 

2.2 Dust Samples 

rnYo (2) sample runs each were made at the inlet to and the outlet 

from the collector on January 15, 1974, and again on January 16, 1974. 

The samples were obtained isokinetically utilizing three-eigths 

inch standard sampling nozzles. The samples were collected in tared 

Whatman paper thimbles. 

Test Code PTC-27, dated 1957, and entitled, "DETERMINING DUST CONCEN- 

All procedures were according to ASME Power. 
. .  

. .  

. .  e ,  TRATION IN A GAS STREAM". 

Respective collector inlet and outlet sample runs were made somewhat 

simultaneously.. . These runs commenced at' the same time, however, the 

inlet sample runs terminated earlier than outlet runs due to higher 

' , dust loading. 

. .  
The results reported in Section 3 were the average of two runs in each 

case. 

sentation in the.hppendix. 

Individual field sample data sheets were.reproduced for pre- . . .  . .  

.. . .  . 

.. 
Pollution Curbs, Inc. 
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2.3, Part_._: Size Distribution 

A particle size distribution analysis was performed on a composite Of 

the two samples collected for each dust concentration test. Standard 

sieve techniques were employed utilizing a.125 p and a 63 p sieve. 

The fraction"passing the 63 p sieve, in each case, was f.krther analy- 

. , -zed employing a Model B Coulter Counter. 

. .  

. .  
, .  . .  

. .  

. .  

. .  
Particle size 'distribution curves were reproduced for inclusion in the ' 

Appendix. 

: 

I .  

, 

' i .  

I 
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3.  RESULTS 

3.1 Test of January 15 - AU systems operating except one cleaner leg.  

. Parameter Collector Collector 
I n l e t  Outlet  

Gas flow r a t e  ( s c f m )  9050 8900 

Gas temperature ( O F )  38 38 , 

Dust Concentration (gr/scf ) ,  I 9.700 0.140 . 

Allowable dust  Conc. (gr/scf)  0.092 

Dust m i s s i o n  R a t e  ( lb /hr )  752 10.8 

Pk-ticle Size Distribution ( % ) s t a t e d .  s i ze )  
I ,  

5. )1 
' ' l o p  

' , 20.p 

60 P 
80 P 

100 p 

40 p 

( .  

. .  . 125 p 

Collector Efficiency (%) 

99.9 
99.9 
97.5 
92.2 
86.8 
80.0 
74.0 
65.0 

95.0 
67.0 
17.2 
6.0 
1.2 
0.2 
C 0 . l  

, 40.1 

98.6 ' 

. .  . .  
' I  . .  

.. 

... 
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3.2 T e s t  of January 16 - Receiving ley,  b e l t  and dr ibble  hood operating. 

Collector 
Parameter I n l e t  

Gas Flow Rate ( s c f m )  7900 

.' Gas Temperature ( O F )  38 

~ u s t  concentration .(gr/scf)  3.760 

Allowable Dust Conc. (gr/scf)  

Dust Emission Rate (lb/hr) .'. 255 

Particle Size Distribution 

t 5 ; .  , 

1 .  10 P 
' .  2 o p  ' .  

60 p 
. ' . 8 o p  

100 p 
125 p 

: 4 0 p  

(P. > s t a t e d  s ize)  

99.9 
99.0 
97.0 
92.5 
85.8 
78.9 
72.0 
63.1 

Collector Efficiency (%) 

. .  , 
. -  

\ 
\. 

Collector 
Outlet  

7500 

38 ' 

0.100 

' 0.098 . .  

6.43 

96.0 
78.2 
20.5 

2.8 
0.5 

4 0.1 
< Q - 1  
< 0.1 

97.5 

I' 

.. 

I i 
. .  

:- 9 a Pollution Curbs, Inc. 
l d  
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4. CONCLUSION 

Emissions of particulate matter are restricted in the State of Minnesota 

by MPCA Regulation APC-5. Table 2 of APC-5 limits particulate emissions 

as follows: 

Source Gas Maximum Allowable 
.Volume (scfm) Concentration (gr/scf) 

,7500 

. .  8900 

0.098 

0.092 
, .  

Under the operating conditions of both January 15, and January 16, the dust 
.. . . ... .. . '~- . ..... concentration exhausting from.the collector exceedect.the .allowable.. The 

I '  ', 

" emissions of Janaury 16, however, exceeded the limitations by two percent. 

This small difference was considered to be within normally accepted field 

test tolerances and may be discounted by MPCA. 

PCI is of the .opinion that the prototype unit acting ,as a mechanical' 

collector only, may be adequate to control particulate air pollution from 

many typical grain handling operations. 

the air cleaning mechanism 

The addition of filter media to 

of-the prototype collector should enhance its 

capabilities, perhaps to an,operating efficiency of 99+ percent. 

The reliability of the results reported herein is supported by the close 

agreement between,pairs of sample runs and by the smoothness of the 

characteristic particle size distribution curves. 

. .  

Pollution Curbs, Inc. 
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' STANDARD ABBREVIATIONS AND SYMOBLS USED IN REPORTS 

OA 
ABS : 
AVg. 
acf, ' . . ' 

BPA ' 

cfh 
cfm . ' .  

co . '. 

co2 ; 

CPS' ' 

DB 
dB 
d B A .  ' ' .  

DF ' . 

ft 

g m  . . 
g 

, gr 
h.p. . . '  

. .  

gpd. . .;.. 

. .  H .  
h . ' I ,  

H20 
HTC . ' 

"Hg . ' 

HZ . 
KHZ ' .  
1 , '  

lb . ' '. 
lpm ' ' 

mg 
mg/l 
w/m3 

. ~ .  
. .. 

ml' . 
M2 ' . 
M3 
P 
.PS 
o.u./min. 
N ;  
0 

scf 

O.U. . '  

Pi!! ' . '  , 

. .  
Degrees absolute . .  
Absolute . .  
Average 
Actual cubic feet per minute . .  

' . . .Barometric pressure, absolute, inches .of mercury . 
' ' Cubic feet per hour . . .  

Cubic feet per minute 
Carbon monoxide 
Carbon dioxide 
Cycles per second 
Dry bulb temperature 

Decibei .as measwed on the "A" scale of a sound level meter, 

. .  

, . Decibel 
. .  ,Density factor 

. .  
Feet 
Gallons per day. 
Gallons per minute 

Grains . .  

Horse power 
Pounds of water per pound of dry air 
Head, inches of water 

. .  . Grams 

. . Water or moisture 
. . Humidity temperature correction . . ' 

Inches of mercury 
Hertz 
Kilo Hertz 
Liter 
Pound 

. 
. .  

.. Liters per minute 
' Milligram 
Milligrams per liter. ' . 

Milligrams per cubic meter . 
-Milliliter 
Square meter 
Cubic' meter 
.Micron - Micro 
Odor unit 
Odor unit per minute 
Nitrogen 

Pressure'correction 

. .  

' .  Micro gram 
. .  

. .  Oxygen 

. .  

. !  . .  

. .  
!. 

. .  . .  

, . .  . .  
Standard cubic feet; a cubic foot of.air.,or gas having 
a weight of 0.075 lb 
'Standard cubic feet per hour 
Standard cubic feet per minute 

. .  scfh ,. 
scfm 

SP Static pressure, inches of water 
TWA .Time weighted average 

sdcfm ' , Standard dry cubic feet per minute , 

.. , . 
..  I . .  . :.. Pollution Curbs , Inc. 

, 

. .  





-POLLUTION CURBS, INC. .' .. 

PITOT TRAVERSE 

CUSTOMER GERBER INDUSTRIES JOB NO. 401236 

SYSTEM MARQUETTE ELEVATOR DATE 1-15-74 

. LOCATION . COLLECTOR INLET 

TYPE OF PITOT S T A N D m X  

I O r i e n t a t i o n  I I O r i e n t a t i o n  ' . I .  

Avg. Vs = 3300 
V = Avg. Vs x DF = 

Duct Diam. or D i m .  

Duct Area A = 
ACFM = V x A = 

SCFM = 

p$pZ-j 
2 4  43 

- G A S  A N A L Y S I S  C O R R :  F y r i t e  
Orsa t  . 

Meas Acc - -  
x 44 = .  

C @ Z  - - 
02 - - x 32 = 

c o  
~ x 18 = 

Nz c x  28 = 
T o t a l  = 

Composi t ion R a t i o  ( C R )  = 

28 = -- 
H Z 0  - - 

T o t a l  = 
28.9 

520 
Duct temp + 460 

Temp. Corr. (TC)= 

= 1.07 
HTC = CR x TC = 

HUMIDITY & TEMP. C O R R :  
A t  t e s t  s t a t i o n :  
O B  2 8  WB H -  l b / l b  
Duct temp Z e ° F  Hum Vol. 12.3 

T o t a l  68 3 80 

3 3 8 0  x * q 9  

3 2" X 1 2 "  

z.L7 hz 
84 34 
9051 

3346 
-, 

= 1.07 - I +  - 
12.3 0.076 

PRESSURE C O R R :  PC 

Barometr ic  Press.  ABS (BPA) 28.Sg" t ig  
BPA x 13.6 = 3 8 9 . 7  
Duct SP f -3.6 
Duct  SP ABS 386. I 

95 jPC = Duct SP ABS - . lrn7 
- 

DENSITY 
D e n s i t y  = HTC x PC x 0.076 = 

1-07 X .qs X 0.076 = - 077 I b / c u  f t  
D e n s i t y  C o r r e c t i o n  F a c t o r  (DF) . .  

I .  '3 



POLLUTION CURBS, INC. 

FIELD SAMPLE DATA 

CLIENT GERBER INDUSTRIES JOB NO. 401236 

SYSTEM MARQUETTE ELEVATOR DATE 1-15-74 

SAMPLE NO. ONE (1) SAMPLE TRAIN NO. ONE (1) 

TRAVERSE POSITION 2o Points CONTAMINANT PARTICULATE MATTER 

5-146 NOZZLE S I Z E  3/8" METER NO. 

Clock - 
Gas meter reading end 63.7 a t  t ime 3 0 ~ , * , , ~  Outage Time min 

s t a r t  0 a t  t ime 330~,*,t~ Conoensate - m i  

RDG 63.9 a t  t ime 30~4;d  Condenser Temp. - OF - 
Meter co r r .  f a c t o r  (MCF) a 1.07 
Actual  cub'ic f e e t  (ACF) = MCF x ROG = 68 .& 
Barometric pressure abs. = Meter pressure abs. MPABS 28.6 in.  Hg 

_F 
Avg yo 0 

Meter temperature S t a r t '  4 2  End ?B 
Meter temperature . .  abs 'MTABS 460 

. .  , + 76 (Avg. meter temperature) 

MTABS = 530  'A 
Vapor p ressu re  
of water  (w) 

in. Hg - Standard d r y  c u b i c  f e e t  ( SDCF) = c o r r e c t e d  meter read ing  VP a t  -OF E 

SCF .= .ACF x MPABS - VP x 520 - 
29.92 MTABS 

* I O  d r y  c u b i c  f e e t  - b8.4 x 2858 x 520 - ' - - - 
29.92 534 

. .  
T o t a l  Ut .  LcL -67 46 grams 

Sample W t .  x 15.43 0 &.Gd?a x 15.43 
SC F 4 4  I d  

- 06. 6426 . t a r e  

Sampie Ut. = 4 0 .  6 O z d . n e t  
Loading: gra.ins Der s t d .  

d r y  cu  f t  
A * 7 7 4  

. . '  

e .  

. .  
FOm #3702 Rev. 1-74 
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POLLUTION CURBS, INC.  

F I E L D  SAMPLE DATA 

401236 

1-15-74 

CLIENT GERBER INDUSTRIES JOB NO. 

SYSTEM MARQUETTE ELEVATOR DATE 

LOCATION COLLECTOR INLET 

SAMPLE NO. TWO ( 2 )  

TRAVERSE POSITION 20 P o i n t s  CONTAMINANT PARTICULATE MATTER 

NOZZLE S I Z E  3/8" METER NO. 5-146 

SAMPLE TRAIN NO. FOUR (4)  

Clock - . .  

Gas meter reading end d . 6  a t  t ime Outage Time - min 

s t a r t  0 a t  t i m e  Conoensate - ' m l  

RDG 44.6 ; i t  t i m e  Condenser Temp. - O F  

Meter co r r .  f a c t o r  '(MCF) = 1.07 
Actual cub'ic f e e t  (ACF) = MCF x RDG 4 7.7 
Barometric pressure abs. Me te r ' p ressu re  abs. MPABS - 2 8 . 0  i n . 'Hg  

. .  

Meter temperature S t a r t  50 End 80 Avg 68 ' ' F 

Meter temperature abs MTABS 460 

. .  . .  + 68 .(Avg. meter temperature) 
Vapor p ressu re  
o f  water  (VP) MTABS = 528 *A 

in. Hg - VP a t  -OF = 
. .  

Standard dry c u b i c  f e e t  (.SOCF) = c o r r e c t e d  meter read ing  

SCF ACF x MPABS - VP x 520 - 
29.92 MTABS 

P - 47.7 2838 - - 520 = '  4d.87 d r y  c u b i c  f e e t  
29-92 S Z 8  

T o t a l  W t .  ' -34- 7007 grams ,' 

-. ' 6.710 S t a r e ,  . Sample W t .  x 15.43 = z * * ~ ~ d x  15.43 = 

Sample Wt. = 2 3  *q403 n e t  SCF 44.87 
. .  '9.625 Loading: g r a i n s  oer  s t d .  

. .  . . ,  . .  . .  d r y  cu  f t  , .  . .  . 

. .  
. .  .. 

Form 13702 Rev. 1-74 





POLLUTION CURBS, INC.  

PITOT TRAVERSE 

CUSTOMER GERBER INDUSTRIES JOB NO. 401236 

MARQUETTE ELEVATOR DATE 1-15-74 SYSTEM 
\ 

' LOCATION COLLECTOR OUTLET 

TYPE OF PITOT STANDARD 

I O r i e n t a t i o n  I 

Avg. Vs = 3324 
V = Avg. Vs x DF = 

.Duct Oiam.  or D i m .  

Duct Area A = 
ACFM = V x A = 
SCFM = 

1 Or ientat l jon ' . , j  
VP v s  

A t  t e s t  s t a t i o n :  

GAS ANALYSIS CORR: F y r i t e  
Orsa t  

.?..x 2a = Na - - 
T o t a l  = 

Composit ion R a t i o  (CR) = 
. T o t a l  
28.9 

Temp. Corr. (TC)=' 520 
Duct temp + 460 

= 1 . 6 7  
HTC = CR x TC = 

H U M I D I T Y  & TEMP. C O R R :  

H I b / l b  DB 28 WB 
Duct temp a m u m  VOl. 12.3 

HTC = l + H  
Hum Vol x 0.076 

PRESSURE C O R R :  PC 

Barometr ic  Press.  ABS (BPA) 28 .58"Hg  
BPA x 13.6 = 388.7 
Duct SP f - 3.6 
Duct SP ABS 365. I 

407 

T o t a l  

5 .45 ' P C  = Duct SP ABS 

'=I 
32% id' 
3.67 

. - . . - . , , 
D e n s i t y  = HTC x PC x 0.076 = 

1-07 x *?s X 0.076 = 
.077 l b / c u  f t  

Densit-y C o r r e c t i o n  F a c t o r  (OF) 

DF =GD -a BY G J B  



POLLUTION CURBS, INC. 

FIELD SAMPLE DATA 

CLIENT GERBER INDUSTRIES JOB NO. 401236 

SYSTEM MARQUETTE ELEVATOR DATE 1-15-74 

LOCATION COLLECTOR OUTLET 

SAMPLE NO. ONE (1) SAMPLE TRAIN NO. THREE (3)  

TRAVERSE P O S I T I O N  l2 points CONTAMINANT PARTICULATE MATTER 

NOZZLE S I Z E  3/01' METER NO. #G8 

Clock - 
Gas meter reading end 1 2 2 . 8 8  a t  t ime bo a;,-, Outage Time - min 

s t a r t  b a t  t ime b o  d;n Conoensate - m l  

RDG tzz.88 a t  t ime f hdUv Condenser Temp.-'F 

Meter co r r .  f a c t o r  (MCF) = 1 .  6 3 

Actual  c u b ' i c ' f e e t  (ACF) = MCF x ROC = 126. 57 
Barometr ic 'pressure abs. = 'Meter pressure abs. MPABS = 2 8 . 0  i n .  Hg 

. .  

I 

Meter temperature s t a r t  40 End 9 2  Avg 70 F 

Meter temperature abs MTABS 460 

. _  + 70 (Avg. meter temperature) 

MTABS = 5.36 "A 
Vapor p ressu re  
o f  water  (VP) 

in. Hg - V? at OF = Standard d r y  c u b i c  f e e t  ( SDCF) = c o r r e c t e d  meter read ing  - 
SCF ACF x MPABS - VP x 520 - 

29.92 MTABS 

T o t a l  Ut .  8.1897 grams 

- I .  6 4 6 6  t a r e  Sample W t .  x 15.43 = / - l d v ,  x 15.43 = 
S C F  117.7 

Sample'wt. - 1. 1 4  9, n e t  
6.156 Loadlng: g r a i n s  oer s td .  

. .  .. . ( d r y  cu f t  

. .  

.. 
Form #3702 Rev. 1-74 
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POLLUTION CURBS, INC. 

FIELD SAMPLE DATA 

CLIENT GERBER INDUSTRIES JOB NO. 401236 ' SYSTEM MARQUCTTE ELEVATOR DATE 1-15-74 

LOCATION COLLECTOR OUTLET 

, SAMPLE NO. TWO (2)  SAMPLE TRAIN NO. FIVE ( 5 )  
&Ti 

D 
eJ TRAVERSE P O S i T i O N  12 points  CONTAMINANT PARTICULATE MATTER 

NOZZLE S I Z E  3/8" METER NO. #68 

Clock - 
Gas meter reading end 1211- 18 a t  t ime 3'.0/ Outage Time - m i  n 

s t a r t  6 a t  t ime Z : o l  Conaensate - m l  

a t  t ime I hoar Condense'r Temp. - O F  - RDG 

Meter c o r r .  f a c t o r  (MCF) = t . 0 3  
Actual  cub'ic f e e t  (ACF) = MCF x RDG = 1 2 8  ' 

I .  

Barometric pressure abs. = Meter pressure abs. MPABS = 38.6 i n .  Hg 

Meter temperature S t a r t  56 End $ 0 Avg 7f  -F 

Meter temperature abs MTABS 460 

+ 71 (Avg. m e t e r  temperature) 

MTABS = 531 OA 

Vapor p ressu re  
o f  water  (VP) 

in. Hg - VP a t  O F  = Standard d r y  c u b i c  f e e t  ( SDCF) = c o r r e c t e d  meter read ing  - 
SCF ACF x MPABS - VP x 520 - 

29.92 MTABS 

- I r 4  *7 d r y  c u b i c  f e e t  P JZg Z B . 5 8  520 - , - - 
29.92 331 

T o t a l  Ut.  8. 3337 grams 

- 7.2837 t a r e  Sample W t .  x 15.43 = f.0452 x 15.43 P 

lIc7.7 SC F 
Sample W t .  l . 0 4 ~ 2  n e t  

6.135 Loadlng: g r a i n s  Der s td .  
d r y  cu  f t  .. . .  

a 
. .  

Form #3702 Rev. 1-74 3 
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POLLUTION CURBS, INC. 

PITOT TRAVERSE 

CUSTOMER GERBER INDUSTRIES JOB NO. 481236 

SYSTEM MARQUETTE ELEVATOR DATE 1-16-74 

LOCATION COLLECTOR INLET 

TYPE OF PITOT STANDARD 

Avg. Vs = Z q 5 0  
V = Avg. Vs x OF = ZqSO x. 1.0 ' =  m 5 a  -. 
~ u c t  o i a m .  or Dim.  32"; 1.2'' 
Duct Area A = 2.67 h.z 
ACFM = V x A = 7876 
SCFM' = '7876 

GAS A N A L Y S I S  CORR:  , F y r i t e  
Orsa t  

x 3 2  = 01 - 7 

x 28 = co - - 
x 18 = Ha0 - 
T o t a l  = 

- 
28 = -- *, 

Composi t ion R a t i o  (CR) = 
T o t a l  
28.9 

Temp. Corr. (TC)= 520 
Duct temp + 460 

= /.04 
HTC = C R  x TC = 

H U M I D I T Y  E TEMP. CORR:  
A t  t e s t  s t a t i o n :  
O B  38' WB H -  I b / l b  
Duct temp Hum Vol. 12.5 

Hum Vol x 0.076 
HTC = l + H  

= 1.05 - I +  - 
0.076 

PRESSURE C O R R :  PC 
Barometr ic  Press. ABS (BPA) 28.58 "Hg 
BPA x 13.6 = 
Duct SP f - 2. (P 

PC = Duct SP ABS - 

DENS I TY 
Oensi t y  = HTC x P i  x 0.076 

Duct SP ABS 3 85.4 

407 
. 9 5  - 

I 

= 
1.0s X - 7 5  X 0.076 

* 0 7 6  I b / c u  f t  
D e n s i t y  C o r r e c t i o n  Fac to r  (OF) 



POLLUTION CURBS, INC. 

FIELD SAMPLE DATA 

401236 

1-16-74 

CLIENT GERBER INDUSTRIES JOB NO. 

S Y S T E ~  MARQUETTE ELEVATOR DATE 

L O C A T ~ O N  COLLECTOR INLET 

SAMPLE NO. ONE SAMPLE TRAIN NO. SEVEN (') 

TRAVERSE P O S I T I O N  2o pmints CONTAMINANT PARTICULATE MATTER 

146 NOZZLE S I Z E  3/61' METER NO. 

Clock - 
Gas meter reading end J Z - l o  a t  t ime Outage Time - m i n  

s t a r t  0 a t  t ime 2 0  t-i;n, Conoensate m l  - 
RDG 42.10 a t  t ime Condenser T e m p . L F  

Meter co r r .  f a c t o r  (MCF) = 5 

Actual  cub'ic f e e t  (ACF) = MCF x RDG = 44.9 

Meter temperature S t a r t  50 End 80 Avg 63 :F 

Barometric pressure abs. = Meter pressure abs. MPABS = 2 . 5 8  i n .  Hg 

Meter temperature abs MTABS 460 

+ @ (Avg. meter temperature) 

MTABS ' = 523 O A  

Vapor p ressu re  
of water  (VP) 

Standard d r y  c u b i c  

SCF = ACF x 

P 

in. Hg - VP a t  ,OF = f e e t  (..SDCF) = c o r r e c t e d .  meter read ing  
. .  

MPABS - VP x 520 
29.92 MTABS 

- 
44.9 x 4858 x 520 = daV6 d r y  c u b i c  f e e t  - 

29.92 -5-23 

T o t a l  Wt. 17.75 0 4  grams' 

- 5. 9070 t a r e  , Sample W t .  x 15.43 = 1/.&/34 x 15.43 = 
42.6 SC F 

Sample'wt. 0 1 1 .  8434 ,net 
Loadlng: g r a i n s  Der s td .  

d r y  cu  f t  
4.zq 

. .  . .  
. . .  . 

.. . .  
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POLLUTION CURBS, INC. 

FIELD SAMPLE DATA 

. CLIENT GERBER INDUSTRIES JQB NO. 401236 

SYSTEM MARQUETTE ELEVATOR DATE 1-16-74 

LOCATION COLLECTOR INLET 

SAMPLE NO. TWO (2) SAMPLE TRAIN NO. NINE (9) 

3 TRAVE'RSE P O S i T i O N  20 points CONTAMINANT PARTICULATE MATTER 

NOZZLE S I Z E  318" METER NO. 5-146 

Clock - 3J 
3 
I 

Cas meter reading end 38.7 a t  t ime Outage Time - min 

s t a r t  0 a t  t ime Conaensate - ml 

Condense'r Temp. OF - RDG 38.7 a t  t ime 

Meter co r r .  f a c t o r  (MCF) = rsa7 ' Actual cub'ic f e e t  (ACF) .= MCF x ROC = 41 .+ 
I ._ 3. . .  Barometric pressure abs. =. Meter pressure abs. MPABS = 2x0 i n .  Hg 

' Meter temperature  tart 50 End 7 0  Avg 61.7 ' :F . .  j 

Meter temperature abs MTABS 460 
. : . .  

+ 6 2  (Avg. meter temperature) .. 

Vapor p ressu re  
MTABS = 5 2 2  *A of water  (VP) 

. .  

I 
in. Hg - VP a t  OF = 

Standard d r y  c u b i c  f e e t  (.SDCF) = c o r r e c t e d  meter read ing  - 
SCF = .ACF x MPABS - VP x 520 - 

1 
3 '  29.92 MTABS 

41.4 x 28.5% x ~ 520 
. .  

I - - - 352.4 d r y  c u b i c  f e e t  = :. D 

29.92 $2 2 

T o t a l  W t .  14.8~97 grams ' ' 

- 6.609s . t a r e  Sample W t .  x 15.43 = & 2 L d Z x  15.43 = 

3 9 . 4  SC F 
Sample W t .  0 8-2Lo .L  n e t  

3-23 Loading: g r a i n s  Der s t d .  
c .  . .  .. ' . d r y  cu f t  

. .  . .  

.. 
. .  

Form #3702 Rev. 1-74 
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: .. POLLUTION CURBS, INC. 

PITOT TRAVERSE 

CUSTOMER GERBER INDUSTRIES JOB NO. 401236 

SYSTEM MARQUETTE ELEVePTOR DATE 1-16-74 

LOCATION COLLECTOR OUTLET 

STANDARD TYPE OF PITOT 

A v g . V s  = 2 8 2 3  
V = Avg. VS x DF = 

Duct D i a m .  o r  D i m .  

Duct Area A = 
ACFM = V X A = 
SCFM = 

GAS ANALYSIS C O R R :  F y r i t e  
. D r s a t  

Meas Ac t  - -  
x 4 4  = 
x 32 = 
x 28 = 
x 18 = 

C@a - - 
0 %  - - 
Ha0 - - 7- 
co 

28 = - - 
T o t a l  = 

Composi t ion R a t i o  (CR) = 
T o t a l  
28.9 

520 Temp. Corr .  (TC)= 
3676 Duct temp + 460 

T o t a l  . 1-1 

7537 . .  

HTC = C R  x TC = 

H U M I D I T Y  6 TEMP. CORR:  
A t  t e s t  s t a t i o n :  
OB 38' WB H -  l b / l b  
Duct temp Hum Vol .  )2.5 

Hum Vol x 0.076 
HTC = l + H  

E 1.05 - I +  - 
12.5 0.076 

PRESSURE C O R R :  PC 
Baromet r i c  Press. ABS ( B P A I Z 8 . 5 8  "Hg 
BPA x 13.6 = 368.7  
Duct SP i - 2.6 
Duct SP ABS 
PC = Duct SP ABS .45 

407 
DENSITY. 
D e n s i t y  0 HTC x PC x 0.076 = 

1 . 0 5  X 9 5  X 0.076 = 
a076 l b / c u  f t  

D e n s i t y  C o r r e c t i o n  F a c t o r  (DF) . 

BY FJB 
DF = G D  - m I # O  



: 

POLLUTION CURBS, INC. 

FIELD SAMPLE DATA , 

CL I ENT GERBER INDUSTRIES JOB NO. 401236 

SYSTEM MARQUETTE ELEVATOR DATE 1-16-74 

LOCATION COLLECTOR OUTLET 

SAMPLE NO. ONE (1) SAMPLE T R A I N  NO. SIX (6) 

TRAVERSE POSITION 12 Points  CONTAMINANT PARTICULATE MATTER 

NOZZLE S I Z E  3/81' METER NO. #369 

Clock 

Cas meter reading end 162.56 a t  t ime 

s t a r t  0 a t  t ime 1 O : L ) S  

RDC I 0 2 : S d  ' a t  t ime 

.Meter c o r r .  f a c t o r  '(MCF) = 1 .  1 1  

Actual  cub'ic f e e t  (ACF) . = MCF x RDG = rls.8 
Barometric pressure abs. = Meter 'pressure abs. MPABS 

. .  . 

Outage Time min 

Condensate - m l  

Condenser T e m p . O F  

Meter temperature S t a r t  50 End 70 Avg 6 2  *5 0,F 

Meter temperature abs MTABS 460 
c 

I + 62.5 (Avg. meter temperature) . .  . .  
. .  

. .  Vapor p ressu re  
MTABS = 523 'A of water  (VP) 

7J . '  

;.a 
? ' ' T o t a l  W t .  

rl 
3 

. .  
in. Hg - I 1 ': .".!' Standard d r y  'cubic f e e t  (..SDCF) = c o r r e c t e d  meter read ing  VP a t  -OF 

! :  
SCF = .ACF x MPABS - VP x 520 - 

MTABS 
..  

29.92 

1- x .28*58 - x - 520 1 0 8 . l  d r y  c u b i c  f e e t  

I 
. .  

P '  I . '  

29.92 sa3 I 

'1.01 7 6  grams .. 
i 

i : .  . .  - '6.2531 t a r e  Sample W t .  x 15.43 0.7445 x 15.43 E 

108. I L SCF 
I Sample W t .  0 0.7 b45 . n e t  . .  

. .  0 . l f  Loading: g r a i n s  Der s td .  . .  
. . .  d r y  cu  f t  

. .  
.. . .  . .  . .  P 

. 
. .  . .  .. . ,  
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POLLUTION CURBS, INC. 

FIELD SAMPLE DATA 

CLIENT GERBER INDUSTRIES JOB NO. 401236 

SYSTEM 

LOCATION COLLECTOR OUTLET 

SAMPLE NO. Two (2 )  SAMPLE TRAIN NO. TEN (10) 

MARQUETTE ELEVATOR DATE 1-16-74 

PARTICULATE MATTER TRAVERSE PGSITION '12 po in t s  CONTAMINANT 

NOZZLE S I Z E  318" . METER NO. #68 

Clock - * 
Gas meter reading end 1 1 0 * / 4  a t  t ime Outage Time min 

. 

s t a r t  0 a t  t ime 1 2 : O O  Conoensate- - m l  

RDG 110- 14 ' a t  t ime Condenser T e m p . L * F  

Meter t o r r .  f a c t o r  (MCF) = f . 03  

Actual  cub'ic f e e t  (ACF) = MCF x RDG = I 13. 
Barometric pressure abs. = Meter pressure abs. MPABS = 2 8 B . O  i n .  Hg 

Meter temperature S t a r t  5 0  End 76 Avg d L J . 2  "F 

Meter temperature abs MTABS 460 

+ d (Avg. meter temperature) 
Vapor p ressu re  
o f  water  (VP) MTABS = 524 'A 

in. Hg - VP a t  / F  = Standard d r y  c u b i c  f e e t  ( SDCF) = c o r r e c t e d  meter read ing  

SCF .= .ACF x MPABS - VP x 520 - 
29.92 NTABS 

107.5 dry c u b i c  f e e t  - 113.4 x 28.58 x 520 P - 
29-52 

- 
T o t a l  W t .  7.054 grams,  ' 

Sample W t .  0. 6 I JL n e t  

Sample W t .  x 15.43 
SCF . .  

0.07 Loading: g r a i n s  Der s td .  
d r y  ' t u  f t  , . 

.. 
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