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_ : ENVIRONMENTAL RESEARCH CORPORATION Z—F\
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1.0. INTRODUCTION
During November 12-14, three (3) cyclones at the Egeland
Elevator Company, Egeland, N.D.-were tested to determine cyclone
efficiencvy and compliance with Norfh Dakota particulate emission
standards. The tests were performed using standard EPA procedures.
A summary of the data and resulting calculation is preseﬁted

in tabular form in Section 2.
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2.0

SUMMARY OF DATA AND CALCULATIONS
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— RESULTS OF TESTING ON CYCLONE NUMBER 1

\

g':’"— Test Run-#l Test Run #2 Test Run #3
:SRAMETERS Inlet Qutlet (Inlet Qutiet (Inlet Qutlet f
e : ?
ﬂig"m;;g 2;955' 29.48 29.48 29.28 29.28 29.18 | 29.18
é‘-ercury
? ',';—:;tic Pressure :
i .aches of water 0.5 1.5 0.45 1.5 0.5 1.6
\ 35 Temperature 38 36 '.34 30 37: 36
. jas Velocity
:t./SEC- - - 3].4 ]5.3 33.] 22.5 .
s Hostyre - - 0.4 0.5 0.5 0.4
E‘,as Volumetric
' :low Rate, = - - 2761 | 4455 2882 6459
Escm, dry L
carticulate Grain )
' {oading 0.541 0.053 0.341 0.056 0.107 0.027
crains/SCF, drvt
- ;ﬂf;gf;;c y - - 109.4 108.5 106.8 105.0
ey ant "54630 54630 57600 57600 43200 43200 |
H'fi{u'mum Allowable ‘ : ' -
} tnission Rate, 37.6 37.6 39.0 39.0 32,1 32.1
=s./hr. :
“ttual Emissi
fite, Toe. /e 11.0 . 4.6 8.1 2.1 2.6 1.5
Y ‘-erage i
-3city, % <5 - <5 - <5 |
ffiei ! o " ' !
ﬂ: encys 90! ' 84 75! ;
Nol i3 -
/09$v
ok acp e 233 Ypue 3597
= 5/, £Fio - .
Luparne awy Proe m. & Cym3 s
ﬂ M :O,‘IO/#’&""/

6%75F:éw ﬁvyum/ahwov 3

27,35 T

B S




raAbLl &

E% g’ RESULTS OF TESTING ON CYCLOME NUMBER 2

i}"ﬁrﬁ ' Test Run #1 Test Run 22 Test Run #3
PARAMETERS Inlet Qutlet {Inlet Qutlet |Inlet Outletﬁ

————
rlgarometric Press-

.re inches of 29.14 29.14 28.94 28.94
varcury

Ly —

. static Pressure -3.9 -0.3 - ~-5.6 -0.5

tiinches of water

;235 Temperature

Eg-F

;38 Velocity

F;ft./sec.

3B 43 44 52

76.1 73.1 74.7 74.2.

53s Moisture
tgcontent, % 0.5 0.4 0.3 0.4

3as Volumetric

“low Rate, "1 11306 12949 10800 12815
3CFM, dry

sarticulate Grain
teading 0.091 0.052 0.098 0.057

srains/SCF, dry
isokinetic
variation, %

107.2 109.4 103.4 106.2

1

ate pgpant 168370 | 168370 | 190290 | 190290

& & LS

2/.ON

Yaximum Allowable

ﬂg,,,-ssion Rate 49.6 . | 49.6 50.8 50.8

2s./hr.

E:tual Emission '
*2te, 1bs./hr. 8.8 5.8 8.9 6.3 -ﬂliﬁﬁﬂﬂmﬂ

——————

3L0N

irerage ' . '
ﬂ :;ecigy’ % i . - nlght - <5

“ficiency, 43 ; | a1 _ i

pan 4 285 W

[
E: EF-= W"O,Iaﬁ/\fﬂ\/'
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———-RESULTS OF TESTING OM CYCLOME NUMBER 3

n""f Test Run #1. Test Run #2 Test Run £3
4 *ARAMETERS Inlet Outlet |Inlet Outlet |Inlet Outlet .
[“} sarometric Press- : ' |
# jre inches of 28.96 28.96 28.94 28.94 28.94 . 28.94
. vercury i .
l_—s—t—atic Pressure = ) |
: ':I'lCheS of- Water -8.3 - ‘0.2 ‘8.3 i -0.3 -8.3 —0.2 i
as Temperature 36—t~ g2~ '42 4§ 43 52 |
-y -~ l
H 335 Velocity o ‘ ' ‘
],t - /sec. 34.'3 48.0 38.1 48.5 37.4 4717. i‘
‘ .
335 Mo1sture ey B |
3 tontent, 0.6 _ _2.;—3/) 0.4 0.4 0.4 0.3 I‘
qas Volumetric ' :
flow Rate, > 1136712318 1502 2305 1472 2257 |
H>cm dry ' ;‘
“articulate Grain : ;
Loading 0.248 0.107 0.387 0.084 '| 0.217 | 0.081 |
E*rams/SCF drv N | !
'sok t ’ T i‘
fariation. % cl@1.‘0 >/1“9,.-8/’ 106.2 101.0 106. 103.4
E _ A a*
*rocess Weight — ‘ L d
E Zate. 1b. Jhe 56300 56300 54600 54600 60500 60500 !
. .‘
Yiximum AlTowable e X
:nlssmn Rate, 38./4",- 38.4 37.6 37.6 _{10.‘0 40.0 i
:5s./hr, { |
" ‘ctual Emission q“/ ' i
late, Tbs./hr. 2.9 _~172.1 5.0 1.7 2.7 1.6 |
erage — ~
-Jacity, ¢ o <5 - <5 - :
“ficiency, S | ‘
ﬂ : 57 -~ 78 63 |
/ dir it = 3.£5 S/
& . 7
[ %fmm 57,550 Toeo 280 78 Yo
- '\..,.__ - - — - -‘,_ et ot e e e vy e+ e —or
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VELOCITY CHECK IN FLOOR SWEEP DUCTS

TABLE 4

'Ground{
Floor
Duct
-Duct Diametef, in. 16
G;svTemperature, Of  44
Assumed_Moistdre Coqtent, % 0;4
Barometric Pressure,.iﬁ Hg 28.94
Static Pressure, in Hg -3.8
Average Ve]oc{ty, Ft./sec. 79.5
Flow Rate, SCFM; dry 6686
6

Third
Floor

Duct

16
"
0.4
28.94
-4.6

80.8

6774

Fourth
Floor

Duct

12
ﬁ#
0.4
28.94
-4.6
796

3757
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3.0 -CYCLONE LOCATION AND IHLET AIR SNURCES

A.

C.

Cyclone #1 g

(a) Location: ground floor, outside
{(b) Inlet air source: Superior Cleaner

Cyclone #2 _
-(a) Location: head house
(b) ‘Inlet air sources:
1; Distributor
2) Auto scale
_ 3) Front pit
e a 4) Back pit
5) Leg ‘head (2)
6) Leg boot (2)

Cyclone #3
(a) Location: head house . 7
(b) Inlet air source: Superior Cleaner

(7) Floor sweeps {on each f]dor)'

LT e




4.0 GRAIN ELEVATOR OPERATION

(a) In order to test cyclones #1 and #3, which have the
Superior Cleaner as their inlet air source, the grain elevator
was operated as follows. Prior to each test run, one bin was

filled with grain. The grain was then gravity fed to the Superior
- Cleaner, from where the cleaned grain was gravity fed to the

back pit. From the pit, the grain was elevated up an elevator
leg and then gravity fed fhrough the distributor and auto-scale
to a second bin. The total amount of grain run through the
system during the test run was recorded. | '

(b) For purposes of testing cyclqne #2, grain was gravity

- fed, from a previously filled bin, into the back pit. The grain
was then elevated up-both legs and then gravity fed to the

distributor. _Half of the grain then went directly to a storage
bin. The remaining half was gravity fed to the auto-scale and

-then to a storage bin. Since only one-half of the grain went

thfough the auto-scale, this amount was double in order to
obtain the process weight rate. '
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5.0 PROCEDURES

The sampling was performed using two standard EPA sampling
trains purchased from Lear Siegler. Due to location of the
sampling ports, it was not possible to use the standard glass-
lined probe, hot box, cold box assembly. The probes and S-type
pitot tubes which were used were stainless steel. The standard
hot box was replaced with a heated in-line filter holder. Reeve
Angel 9.0 cm 900 AF glass fiber filters were used. The cold
box and condensing impingers were replaced with a single
desicant (silica gel) column. This assembly was then attached
to the Lear Siegler control unit using the Lear Siegler umbilical

_cord.

Using the above described sampling train, sampling was

-performed according to the procedures described in EPA Methods

1, 2, 3, & 5.
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DATA SHEETS

6.0
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3 v ! _
NOZZLE DIAMETER AS DETERMIMED WITH A VERNIER CALIPER 11/7/75
Nozzle Ngmina] o Actual . Actual é=
Number Diameter (inch) Diameter (inch) Area (ft.“)
1 0.125 . 0.132 0.0600095
2 0.125 . 0.138 0.000104
3. 0.125 .. 0.134 ~ 0.000098
4 0.250  0.270 0.000398
5 0.250 0.255 ©°0.000355
6. 0.250 0.258 0.000363
7 ~0.250 - 0.252 0.000346
8 .. ©0.375 | ~ 0.383 ~0.000800
9 0.375 - 0.385 0.000808
» .
i
|
‘_
R






