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Imonuc'rmu :

1t was. desired that a study be made of wood dust‘producedfin

"f.wood working operations prior to revision of North Carolina Admin—f
-”-istrative Code, Title 15, Chapter 2, Subchapter ZD, Section .0512 :
k titled, “Particulates From,Wood Products Finishing Plsnts.gp-

Samples of wood dust were taken from four ducts at White

Furniture Company in Mebane, North Carolina on December 21 and 22 _

'_1976. Samples were. taken from. three ducts at Singer Furniture in

' Senford NOrth Carolina on December 28, 1976. H

, Personnel performing the tests were J. R. Jernigan and R. E.

Wboten from the Source Testing Staff. B, T. Foust and S. Amerson

o ;from the North Central Field 0ffice (North Carolina Division of

: "‘WEnvironmentaljManagement, Air Quality Section) assisted at White-

' _Furniture_and at'Singer; respectively.




”1gSource Description

The seven ducts sampled were serving woodworking machines as
ﬁlisted below:
At Singer furniture.
1. Planers and Molders
2, Band end Veriety Sens‘f
3. 'DbublenEnd'Tennondﬂhchine .
At White Furniture |
1. Rough End Cut~off
2, Finish_?leners
3. Molder .
4. Sander Line
" In some ceses, only one machine was connected to the duct sampled.
In other cases, several machines were connected but all did not
_ necessarily operate for the full . test or during eny of it. Anlist
. of the machines operating and notes on their approximate ‘schedules
_are given in Appendix C. o
| In~allﬁcases, sampling was done before the wood dust entered

a fan or collection device.




'-“Sampling-Proceduresl

Samples were taken with a Rader sampler. This‘device consists
ﬂof a probe with a bore of from,_say 1 inch to 1.7 inch, depending
‘-.on what is available. The probe is attached to a filter holder which
Qis sized for an 8 inch by 10 inch high volume ambient particulate _
.;.sampler filter. The filter is made of glass fibers. A hose connects
"_}from the filter holder to an orifice meter.“ The pressure drop .4CTO8S _:'
'the orifice is measured as is the gauge pressure of the orifice (in :‘
his case with magnehelic gauges and a water filled U=~tube manometer,s
flrespectively). A thermometer is inserted into the orifice meter, From
this discharge side of the orifice meter, a'flexible-hose connectslto |
: the intake port of a centrifugal fan powered by a universal motor.‘ |
: The motor receives power through a variable transformer so that the
f fan draft can be adjusted. Thus, it is possible to adjust for -j
'isokinetic sampling conditions within the limits of the particular

;sampling‘equipment. See Appendix D, Figure 1, for a diagram of the

- :equipment.

The sampling ports were 1ocated to‘make use.of;straight;runs.ofi
ducts where possible. A single hole was used in each duct. ;.velocitys
traverse was made across the duct in each case. The sampling nozzle
was then 1ocated at the point of mean velocity. It was hoped-that, by
:_ this method, dust with a representative size distribution would be
collected.

| Beforejuse,-the equipment (which ‘was borrowed) was calibrated
using a Roots Meter (seeiAppendix D). It was determined that, to.
‘?obtain isokinetic conditions, it was necessary to simultaneously
‘maintain a particular ratio of orifice pressure to stack pressure
(P /P) and ‘a corresponding orifice pressure drop (AH) for the o
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velocity at the chosen test-point_(correspondingtoithe_pitot*tube'_

{pressure differential Ap) | | IRt | |
Families of curves were plotted for each nozzle with each of

zthe two orifice meters provided. These .curves were straight line e

‘plots of P /P having constant values of 1, .95, .90, .85, and .80.‘

o _The abscissa was Ap, the pressure drop across the pitot tube

_ (actually a type S pitot tube with: a correction factor of .85).

v The ordinate was Aﬂ the pressure drop across the orifice.

Isokinetic conditions could be reached by a process of itera—
tion. When starting, ‘a P /P of say .95 would be assumed. _The
. corresponding AH was determined from the chart. The-fan‘was-set .
to produce the desired AH. Then, AH and P .gauge - were used (with
' barometric pressure,- b) to calculate actual P /P . _A programmable
electronic calculator was used to speed this process. .IfuP.lP was -
not the initially assumed value, the ;4 for the calculated P /P
_was set by- adjusting ‘the fan._ The resulting P /P was calculated
.'the corresponding AH was read off the chart and compared to the

actual and so forth. When, for the actual P /P . the corresponding :

L actual AH and chart value AH were the same, sampling was isokinetic.

The 1ength of each sampling run was a hit-orﬁmiss situation.
It was desired to. obtain a. sufficiently large sample for accurate
size analysis (by screening, Bacho analyzer, etc.). It was not
possible to know for _sure 1f enough material was collected until
it was. actually analyzed._ And, while sampling, it was- not possible
to know just what volume of dust was collected until the Rader
sampler nozzle was. removed from the duct and the filter holder
opened, In general, sampling was done until isokinetic sampling

conditions could no longer be maintained or until 1t was obvious

4 .




from lack of 1oading of the filter that too little dust was being
“collected to justify the time involved.‘

Following each sampling run, the collected wood dust was
,3p1aced in” plastic bags along with its filter and sealed.v The dustr:
.was gotten into the bags by a. ccmbination of scooping, picking up:
'?twith the fingers, and dry bruehing. No liquids were used for wash-
'hlup since the wood dust would have probably clumped as.a result.
o It was thought that a certain amount of very fine dust would

' ;remain behind 4n the collecting equipment, clinging to any small

\.'h- rough areas in the nozzle or filter holder. Also, the cleanup

-_ rbrushes were expected ‘to acquire a certain amount of fine dust

-if}that would remain with them, after which any additional dust could ‘

;}ybe easily removed.. Since the brushes and collection equipment had
‘fbeen used previously at . Bernhardt Furniture Company ¥-3 Hibriten Plant .
i3, it was felt that a reasonahle coating of fine particles were present

l_;and that biasing by removal of fine particles was avoided.




Summary of Resu1§§:;  .
‘?ThéffoiIOWing‘emissioﬁ_rates were ﬂetérmined:

e, b e, (/) PRy (M) AT

_:Whi;g,Furniture -
'.'Rough-gnd o |
kw1 . 220 2009 24 95.3
w2 25 g6 269 956
CRm3 o 140 142 | 4.5 95.1
Plaﬁers
Run'l . __f 495 ‘ "4701'- S _ 432__;" 9
"Rum 2 ;_'300_‘3 - 691 6 86;5._7
kw3 1011 o6 o9 936
 Molder
CRm I 764 o834 90109
“:';xRun 2 -‘wﬁ, - 83.9 | o 91.6 87.7 : _ 109:
Rm3. 2.2 461 a0 109
| Sapderé‘

R 1. . 1.29 1.3 132 104

- Singer Purniture

Finish‘Planef‘and.Hbldet
R 1 . 162 o176 169 108
. Rm2 248 B N 260 109

* Run 3 - 216 - 233 217 108




‘pmr_ (1b/h;){[ o opmr, (15]hr5fff .?p@ravg (1b/hr)

. Band and Variety Saws

Run 1 - 12.5 . 12.8 12.7
Rem 2~ . 11.8 S 71240 11,9
Rin3 15.5 15,9 15,7

Double End Tennon»ﬂechine

S Rm1 102 - 100 101

" with a properly done;EPA Method 5 test.
The following log probability plots show the sum of the size
t‘_distribution data from a11 runs on each machine or gro

-‘Ltestee. See the notes in Appendix c concerning machine operation.

Robert E. Wooten, Jr.
‘Engineer

Air Quality Section
_August 5, 1977

-'aThese~emission.retes should not be considered nearly so accurate as

7 .
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" APPENDIX A

' NOMENCMTURE v

(in. ), Cross. sectional area of nozzle
(in..), ross sectionel area of stack
(ft ), Cross sectional area of stack

: (ft Y, Heen value of calibration coefficients for a S
particular orifice, (Orifice 1e 006796, Orifice 2.= ,003616)

Pitot tube calibration coefficient

Q(in.; 0), Awerage orifice meter reading (also used for
indiviaual ‘orifice meter resdings when teking dats)

_'Percent Isokineticity
(1b/1b mole), Molecular weight of gas
.Number of Ap readings

__(in. Eg), Local atmospheric pressure

t(in. H 0), Orifice meter pressure, an absolute presgure '

‘(in. H, O), ‘mean pressure onhighpreSSure ride of orifice‘
plate, '8 gauge ‘pressure. §

u(in. uzo), Geuge ststic pressure in gtack f

(in. Hg), Absolute ststic pressure in stsck

;r(?9 92 in._Hg), Standard- pressure
' (1b/hr), Pollutant mass rste based on ratio of areas

_(1b/hr) Average pollutant mass rate

(1b/hr), Pollutant mass rate based on concentrations

(in; H, 0)3 Velocity pressure measured with pitot tube
(ft /min) orifice mater flow, actual

Qo‘std_ (ft /min), Orifice meter flow at stenderd conditions
| (£t /min), Actusl stack volume flow rate .

ﬁ(ft /min), Stack volume flow st standard conditions
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APPENDIX A

:i_f ﬂ  ( R)y Mean orifice Qéfé?'tem?eraﬁu:g
‘ ht- o ( R) Mean stack temperatute
T (530 Ro %tandard temperature
(ft )‘ Volume of orifice meter flow at stahdardfconditions
v, ‘;‘(ftlseq) stack Velocity
E'; Wt ~li(grams),'Weight of~sample before screening
..i“;.B i‘ ~ (min), Puration of teat TUn

g (32 17 1bm ft/lbf -sec ) gravitatiénél-ﬁcdelerntibﬁ correction
factor ‘

n (In.), Stack diameter

‘D - (in Yo Nozzle diameter'ﬁ

ko O3 3% £t 1bf/1bm n),_cas constant
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APPENDIX A

FOUATIONS

S o
-Stack Temperature -~- R

(2) Orificé‘meter ﬁressure
P, o= ;(13.6)2b- + P

k_(?? Qrifice meter flow. -- (ft?/min)

. A XT E
0, = B /- P 3 c X (60.seg/min)

o]
m

B.1is the mean of several calibration coefficients for the
-uparticular orifice used =- (ft ) :

@) -Orificg meter £low at gtandard conditions - L(ﬁf;/min)'
Teta b

S aQ = Q —
_ D_Std - ° Tm ‘Patd

(5)-'Orifiée mgter volume at.staﬁaérd conditions -- (ft7)

v

o std 9

std “  Q

o -‘(§)"Pressure in stack Abaolute L P (in. Hg)
| . P

.Pa = Pb' +. isg%
N -Staék Veloéiﬁy' - Vg (ft/éecj | :  ' .. . :
/T |

8 . p. P PB'M _.nAp '

:‘le - 85 48 (units conversion factor)

+(8) Stack volume flow rate -- Q (ft /min)

‘ - AT .
Qs | 331 Ve As; Kl 60 (units conversion)

‘_.(9) -Stack.vblume flow rate at standard conditions -—- 0 d_(ft,/min)-  . !

1 Q = Std'.?ﬁ Q
“tgtd - P T

gtd 8 8

17




. APPENDIX A

1 (10) iBollutaq;Zmaqsrrate'baéedgqﬁ'part1¢u1at€;coﬁ;éﬁtrgtiqnae—

e ——————

_ Wt Qg ._ o :
.pmr = Ky 7 Ry 0.1323 (units qonverqion)‘

e std

. (11) ‘Pollutant mass rate based on the ratio of thé;c:oss;Sectidnal‘
- . area of the_stack-and'the-sampling-nozzxe _-—;:pmxa‘(lb[hr)‘.

e A
ey TR TE A

Ry = :0.1323:(uhit3_cbnveraion) .

n
(12) - Percent Isokineticity - 71

pur
. p'mr

- x 100

c -
(13) Average pollutant mass rate. - 'ﬁm:avg1(1blhr)‘
pmr, P

. pmr =
PO vy 2

18




Cé.ié:ulé’_tibn_ Sumna'x;y -
White Purniture - Rough Fnd.

Run 1 - Run 2 _; Run 3

. Mm:ﬁmﬂi

A N REET S ¥

, in. H,0- : -26.1 265 5.0
-'*uT , R . 529 : © 527 o 521
e ma o om s
“p., in. Eg_' - . 29.22 'f - 29.22‘”.- 29,22

P, in. H,0 ' a1 . 37090 3724

: Q. fc3/m1§. . J_ '_'34;57 N 3464 3 -”‘..34$26
g3 /mtn 33,83 | 34,02 34,04
_ g 18,3 B a2 skb.6 |
. uliplaty | 1.37 o 137 L3 o
B I T
. 'i_‘PS,_in. Hg | N | $28.93 ‘28.95 S 28,93 |
c. .85 . 85 s

w o 28.84 o84 2884

v_, ft/sec’ 79,26' . : 79;i1 - . f78,66 |
‘D,iin. R e | .6_  6 .

ane? 196 .196

Q. ft3/min o34 w2 926
"Qstd,'ft3/min" - 913 915 920
We, grams - 61,45 . 85,06 -66;54_:‘
pmr_, Ib/br 22.0 27,5 1.9
A tn. - 28.3 28.3 283
b, in. 1090 1099 1.1.099'_"
o, wd s e o9

~ pur,, 1b/hr 2009 26.3 . 4.2

4 SR o 95.3 956  9s.1-

U PiTayg

b/ 1.4 26.9 RS T%




&
s

: o
. P in. H,0

Q

" P, in. H,O

2

m’

Z‘Qo’ f?slmin.

3
o std’ ft~ /min
3

Vstd"gt

. ZJE;/nAp

Bgs in. HO

Ps, in.'ﬁg

v_, ft/sec

Ds’ in..

A;,_ftz _

| QB,-ft3/min =

o 3 "_
Wt, grams
pmr 5 1b/hr

A, in.2
s

“Calculation Suﬁ@afyji-
White Furﬁitufea;;?lan§f$' 
'322_£1-  13;. ﬁiéﬂajé-
s
7.6 -._’H s
512 - ’531”
. 4
:_ 9002 '129562_

377.1 . 367.2

2662 2421

25,72 23.43"
s .13

e

28.82 1 28.82

.85 L

8.8k . 28.84

42,43 42,39

15.5 1545

_1.31 . 5 1}313_‘_

3335 ,3332*“

3200 : 3203

- 240.6 - 177.0
495.0 8002

- 188.7 188.7

1,427 1.427
10599 . 1599

469.6 . 690.9. -

95 86,3

482 745,55

20 -
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. .psg,,in.‘ﬁio

Ps’ in. ﬁg :

v_, ft/sec
.DB,_in._f
: 2
3

Q, ft/min

o 3
Qstd’ ft [min
Wt, grams

POx 1b/hr

' 2
Ah' 1n.

pmras 1b/hr .
A

| PBE g 1b/BT

| Calculation;Summaryx‘w€ﬂ7a

White Furniture - Molder

529

12

29.08

378.1}-
13,45
32.57

390.9

«80

‘-2t4

28,90

.85
28.84
_ 46.31
20.5
2,29
6363
6158
36,65'

76.38

330.1
1,427

.1.599 

83.41

109 .

799

21




A, n. HyO
P, 4n, H,O -

9, min

'QO‘ std®
. .3
v_std’ f_t _
~ I/Bp/ndp

fts/min

EB' in. Hg - ..

v_, ft/sec '

. D » in.

2

#, o

. 3 _
Q , £t /min
Qstd’ ft~/min

‘W, grams

'pm:r::c, lb/hr _

- por

Calculation Summary - -

White Furniture - Sanders

Rl

1.13
 -16.98
53536 f
g .- :_70

29,50
.'-384.2
_j29;25
_}:2047~
| 754,
29,28
.85
o zsiah”
43.65
2%
BERTY
.:_;8223.
f7957: |

2.507

1.29 |
4524

1.427

1,599
L1340
106

1.32

99
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_Singer Furniture - Finish Planer and Molders

'.Bb:.iﬂﬁ ES‘-

P, in._HZO

‘ fQ , ft /miu'

o Q td’
e g
Vatd’ fr

"ZJ_-/nAp

"_'P"g, in. E, 0

1uv3.“ft/séuu
D ,uin.u

B..
A;, ft2 ‘

Qs;jftslmin o

Qqear

Wt,*grams

pmra,Jlb[hr

PO gve?

£t Imin

'ft3/min-

ib/hr_

Calculation Summary

. Fun 1

1.85
~25.6-

534

18
269.1

39,10

- 37.64

- 677.5

1.58
28.63

28.84
192,32
16

1,40

7755
7365
112.8

162.2 .-

201.06

11099

5949

175.7
108

168.9

23

7762

‘ 27151-

109

16

1,40

7358

149.9

248,3 -

201,06 -
1.099

259.7

_APPENDIX A

:1.40

7755
7364
394
216.2
© 201,06
11,099
949
232.5
108

Y

1216.8




' APPENDIX A~
-Calculation Summary’
Singer Furniture - Band & -Va‘riéty" Saws

. Run 1 = - L .__‘-j.Run y o Run 3 - -

‘F‘Aﬁ;Jiﬁﬂ ﬁZO‘f_H; | S 1.70--f 1470 . 1.?21
-Ti_TEd,{ig.'HZO"-' o Cama j'_fzzizs 7;525,12
T R . 526 o f " '526: s

9, min - 20 . 24 Y
‘- ?£,'1n;'Hg_ - ) 29502 . 29.02 29,02
 '} tn, H,0 _' | - '373;57&.' ‘*“372;39' 369,55

_st'ft3/min o ’.. 'f33§,96 - "37.02 o 37;31
Qg £t /min Cawas 34  3ha27
: A SR o 683.8 8;9?3'_'v:  54,0

_zJZEYnAp - e ':_..69'  - ;691__”
| _1ﬁ.fnzo | | 3.0 ) o 300 -3.0
'-_-;_iq;ﬂng . o 28;89 . - - 28,80‘ ' ~28.80

.85 .8 .85

28.84 . - 2884 28.84
. Vg ftlsec 39,90 ©39.90. i 39,82 -

D, tn. C12 12 12
A;',: ft2

.785 o785 . .8s
- v -‘3. . ) | v : - ] : ) . -
Qs ft7/min 1880 : 1880 - 1876
o el3 T
 Qgegr T /mn . 1823 1823 - /1826
 Wt, grams . - - 35.4 39.9 48.4.

pur, 1b/hr So12.89 1175 - 15.510

T e A

A, in B LE 5 R 13.1 113.1

E:_,- D, dn. o . 1.623 |  ‘ ‘1,623 1623
- o A_, in. ) S 2,069 o 2;069  : :-:2;069.;
_'Pﬁta,‘lb/hr _ o N 12.30  o 12;02: | : '15,91._
R I 02 w2 103 |

pm

Copmr, o, Ib/hr 12.65 - 11.89

24




" APPENDIX A .
Calculation Summary

_SiﬁgérlFutniture - Double End Tennon Machine

" Run 1

:.ﬁ AH,“in..H2Of 'j; ':.f B 1.31.
szb,?in; H£d ‘:.f   ' _. -24.141-
RO P S |
o, utn 13
Py tmme 29.02
B, in. B0 e 370;53”
1 Q . ft3/min‘._ L - 32,67
[’Qb std £ /min. o 29,81
Vg fts‘i- o | 387.5 |

R !

Pég’.iﬁ..ﬂzq_.  L : —3,2 

b mEs 2878

c, o R .85

S U X T

'-fg/seaj'_ S ._46.9é

n. L 17

.A;"ftz_ .  o 1,58 | .-  : ‘3__.‘ . fa;
o Q;,-ft3/m1g3f | aksh - |
N ee3/min 4293
. Wt,-grams-:u - 69,51
opmr, Ib/hr - 102
A ,‘1ﬁ;2 - 227
‘D, in. . R 1.427
A, w2 1.60
- pwr,, 1b/hr - 100
e 98

' pur 0 T !

25




APPENDIX B

Report of Sieve Analysis

: Sample Wk '['e FU/‘H;TWQ -~ ﬂauqh Eﬂa{ :4///1

Tyler | U.S.. R -} Inc_h ' T | % of Total % ‘of_'Total
. Mesh . | No. “""‘S_-i_ze", | Size Weight in.- grams | % of Total . ‘Passing |- Retained

g | 10 2000.} .0787 |

TS 12 | 1680 o661 | ,0/53 Y oxgE 99,971 029

w1 16 |1190| 0869

16 | 18 | 1000 0398}

20 | .' 5 83 | -03-28"‘ -/.2'/_‘/.5. - 2,0/1 199,957 {4 O/
28 0 | 595 0236 | 4. 52 76 7 ‘50} %‘Hfé 9,594

‘-_;2 s | 35& 0139 | /./{,-’)\'77’5’} . 7.‘5 662\ 6'6 794143 .206
60 E;_'.:.I.6,0 250 o008 | 15+ 5370 | 125,952 ‘{/ 0‘/2 55 755
oo Voo | weo| oss | 2.5/39 V12,451 \as. 57/ 721, L/o?
150 o | ."ios _.dOA_i 5, 755/ 9, 535 !9 053. 7() 777
w0 | 200 | 76| 0029 2.9797 13,224 <529 |94./7/
- 250 _-236_ 63 .0025 | o .
B "_._27.0':._--'-', zfo__ |53 | ._oc'_)z.l_ l. 53765' 12,627 |4 20() ‘?é 50
s s | ) o7 | . 7690 2o /‘?L/O 7‘3’1060
B 4-0_0-_.. | 37 0015 | 5_0_‘7’/ o :',2/37 _y /0'.3'“ ‘?9’, 5’?7
o < o T il56 (Lie3 oo 100. 000
- Totels o ‘L%‘/O S Joo, 000 | |
~ sample Weight Before Screening  _ L 61453 9
© Total of Screen Weights S _ 60 39 g

L e  klxs
| metsined | ;,_ﬂ_,__ﬂ__,__________,__..*_%:/?a




 APPEﬂDIXfB. )

" Report of Sieve Analysis _f N

o Sample Whi ff .-'me'-)__-d.[‘_'.e-

{Rouq ‘\ Er\a( RW\

. | v.s.
h | No.

L3

" Size

‘{ Inch .
Size

‘21Qf\Tota101;

% of Total'
‘Passing |

Retained

JZQbf.thal o

} 2000

.0787 |

Héight in grams .

1680

0661

0,02 _5’%

030

12

11190, |

0469

,030

{79,920 |

0,--/075’-

L0394

128 |

77,94 |

57

R

1 20

1000

‘_-833.

0328

oss |

%‘ /73

2?‘1'7

1

| 30 |

595 |

.0234

2,922

13478

3175475

47,f32lf?

o} a5 )

354 |

.0139

15,1540

21645 1)

‘1 02.7

25'773

60

250

- .0098

| 24, 2/67

29,545

HN Y52

ffff 53/2?

100 |

149 |

.0059

16.736/

/?ﬁié;

24, €§5}?

ff Y42

140

1105 .

L0041

6. 9504

15310
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0029
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1257
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.0017
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9
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| 2000 :
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1190 |

0469
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956
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0234 |
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28
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.0139
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60

45
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7100 |
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.  270? :

53|
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| 2 of Total
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2000 -

L0787 |
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12 |
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18.

| 1190
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1,039
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20 .
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£33 |
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5, 777 .
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©.0139
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72 07%_

27956
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10098

'_'-21 57

2749/
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55,927
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1. 149

.0059
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R Inch
Size -
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' Weight in grams
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Z of Total

Passing
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” Retained - §

1. 10

“‘2000f

.0787

| 76,6512

(2 259

szw_/_

10,357 _

{;ﬁ-1g‘u

1680 | -

0661 |

6N

6. 56
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472/5 R

S 16

1190 |
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137,60

*éo, Xzo

o 18;m

1000 |
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833} -

0328°
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.0234
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| e

 595__L
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.0059

i 150

140

105

.0041
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No =

"

Size"

Inch
Sizg:.

‘Weight in grams

1

- | % of Total
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Passing_i

{7 of Total

"Retained ';w.
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- 2000

20575

‘¥m3%9

#9620

| 4{0, 38/0

'.*”12

1680

"~ 0661

| 12,0329

é? 507

|52.973
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1190°

0469

18
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0394

| 23,843/

_/3 ?8%

37_; 324

-‘_,éo, 676

.‘20_{
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. APPENDIX B e '

: U.S. ; :-
_No. |}

yu‘:
8ize.
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Inch |
) Weight in grams

b

Z of Total

'q% of Total
Passing

1 Retained

Z of Total

9

f2000:'

.0787

20, 6’171

g 34’5V?€Ké

40, ‘{05’7

3‘? 774’4
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12

1680 |

.0661

112.9¢ 29
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55 % 7é
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1190 |

0469
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s
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0234

7f /%7

/7 6707

32 32‘?/ :
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1 No.. }

or | U.S. | u‘\ '
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Size -

..:ﬁ_

Weight in graﬁs

Futmffjle --: Sum af' aolﬂ,nerj Dn'éi, &,&17 2 &3
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Pa551ng

- % of Total j
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2000

239,647 1- '

_yz:of_rotal

'5-'7 5’52;"

o 12 ?
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:4zy/34”ffﬁ

1190

- 20469
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.0029

1hf37q” -

5 5“7:;v 
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325
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Inch
Size"
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’1'_

% of Idtal‘

7 of Total
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| % of Total -§
“Retained

110

2000

.0787._ |

25,415/

64677

7.3€i€3C73

s4.697 %

10 |

12

| 1680} -

L0661 |

%20

| 22,253

72,012 E

: .{‘-14

16

1190

0469

8950

- :/--‘7',2;33-*
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| 2000 |
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.0328.
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1”?'5'5Q25V' f

150
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0017
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Totals __

10,095/

| 208

0,:000_ |

T/Z%2,4k5c>'

1560921

Nfoo, 000 |

36 éfjé g .
3&/?2; 5*
ST ,‘/6:1_ 7
573"76/

Sample Weight Before Screeﬁinge

Total of Screen Weights

" Lost.

% Retained

: 3.




Report of Sieve Analysis
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' APPENDIX B

: 3 U SJ.‘ ]

;t“;f=
Size |

Inch '.'
- Size’

Weight in grams

oy

z of Total

: Z of Total
Passing

% of Total

1f3etaiﬁed

10

-} 2000~

.0787

35, &577;

6226 |

€5:> 5C2<f

@iﬂq7@7;

| __12:i

1680 |
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D S.HeA |

?ﬁ 069\
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1190
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?5/,/4/ ;
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.0234
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+0059
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'-:ng‘L
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0041
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lo.s2is
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.0025

! ~ = _

1216
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s3]
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| ees
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- APPENDIX B
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ufug f
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Inch -

-Sizé

Weight in grams

o 7 0f Total
Z of Tbtal '

Passing

7 of Total 1;“
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9
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'zooof

@b781

Ifi 25 ‘f?

/m 55-;

ﬁ;937

4?5€3f1_;}
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T

5f1580ﬂ
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16|
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.0328

0234

_;5%, {224

HEX

133, éf‘?a

%2573§

a2

IS

595}

354,

3_.0139§

_A7ﬂé
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_ APPENDIX B

. Report of Sieve Analysis L

e [ : ffure_ Sum d‘f Mﬂ a/ﬁ’/‘ Qﬂj‘"— @""‘5 l Q‘&/i

er | U.s. | u | Inch o : | % of Total 7 of Total .
No. ' S:!.ze Size Weight in‘grams_ z o.f‘ Tcta_l _ Passing Retained . B

| 10 | 2000 ..6_78.7_ M, 0‘1"7"7 |5 7;_(71'_?__ | _/{2.,:0'7'7 _‘ 57,‘72 /.
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 semste WhiTe Fun fure -Sarder fine Rinl_ L

Tyler | U.S. | » | Inch 1 | | % of Total | % of Total
Mesh | No. {-Size | Size | Weight in grams | % .of Total. .- Passing | - Retained

9 | 10 | 20001 .0787 |

10 | 12 | 1680 .0661

14 | 16 | 1190 | L0469 |

16 | 18 :1006 .r.o394f

20 | 20| 833 ©.0328 .
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200 | 200 | 7| 00 | H7EE -'2/.,.0‘7’6.."'_'.' c0. 715 39221
T U ol wm | 572¢ |astor |95/69 62,55/ ]
- __-325_ Tl 91:7 4555’ ; ._20‘_01_1_ /5//{7 5/4/5'53
oo | oos | 12556 | weg 4,657 75,359/ ]
" Pan < 37n | L1060 | H.659  ‘. 6. coo |0 000

s 12,2750 lopewe | 1

.Sample Weight Before Screening . o o 21507 a
Total of Screen Velghts 22954
e o W2g
: - _.‘z Retaine6 - : " : ) . X . o :. ?a 7?{5 .. B
- - 38 A




L yler |
‘Mesh

Sample

Report of Sieve Analysis

5'7. 4e,- FU/n,7L0fe

| Fi—mrl{ ﬂ/éﬂer &Wla//er{

APPENDIX B

Runl

‘U.Sa
- No.

'”u
) Sizel

Ipch i
Size

'1

Weight in grams )

2'95 Total -

7 of Total
Passing 2

% Of TOtal B
Retained : 1

10

‘2000”

.0787

Al L!2.9

_l3m

62.Xéé

\sosv §

:-12‘ 

1680 |

.0661

0,655

5@/

153, f34357

qe.675 |

16

0469

15,2242

1/ 6 1337

3¢ 767

30303/-H:

1000 |

545987

%7'3?7

-70 éﬁ/

: .

710

.0394

eweées

-/AﬂéZ*”

3 1‘7 ‘74;5

1./7, 3?4’

| j%y,zgcag,-

30 !

- 595 .

'3,5£36

-.3/?5

/éQJZczp_.

73,500

45 |

.0234

0139

6. 0@7

ﬂ2/53~

‘ h60K-

354

. 250:.

0098

6.7675
5.4759

3.0/6

70/7

?i?:zliﬁﬁ;jg-gij.:

'7iSZZ:Tf

| 100

149

.0059 -

2.837¢

2_677

4%75

l75527 |

| 140

| 105

"‘004 1

\A,/ﬂfy

-IXYé

A 555

77”?72; j-“

:74

.0029

\n€755

*./757

‘ 777?77

122, zo/a}?

230 |~

63

éi?ﬁff

623

\a7e

?? XZ7

270

270

53

0021

i_..a/tééf

,00)

73,975

1

325

325 |

s | .

006

00/:

|22

37t .

l

! ——
17 % ,d?(ﬁ 2(?; . -

‘ ?sz?w ?
| /627 494%9/

Loolo 11,0009 ,0000?
Coool

J1.5537.

400 |

, 00007 Czﬂaaao

Pan < 37u ‘
. — l
|

: Tptals :‘.' _/2527 0 o

2,59 |
L ¢ g

IS g

95,7

Sample Weight Before Screening

Total of Screen Weights -

: ‘[Lost _

% Retained _

3




9 lo

1500
200

- 250

u.s.. | wu
No. -

Tyler_
- Mesh -

Report of Sieve Analysis ,2 “5;‘ !

- APPENDIX B

-~ Size |

| Imeh T
' Weight in gtams

Size.

»-

Z of Total _

Fm,fm Fhm/. ﬁm &M/ﬂc -

7 of Total
Passing

U“H7~'  fﬂ :

Retained

Z-df:thai-ﬁﬁ

2000 |

.073i5

ffZiZéO.

'37’N13

| go.235

39,7721

10 | 12

1680 |

0661

112+5527

C. sﬁ’747

556 5776;

‘ ﬁ/2?}4/:24715

BRI ES

1190 {

L0469 .

12,0239

:/5,-3/7-

j3é§é2\f7:7

-é 3, 793

16 | 18

1000 |

0394

10,1323

| 2032

27 215

{70, 775’?

R

3101

13 ?777! )

9902

;/‘7 €7JZ§V

%aV%xf

28 | 30

‘595

| .0234'

46247

.’/’2/0

'/é e

5“5’ YA7A

a2 | 45 | 354

.0139 |

éﬁc?ézy:;-

B 43 ,/2333

| /a, /5’/

-7?’7’7

60 | 60

.-250:_

.0098

V4 1190

2,857

2,292

100 | 100

149 .

.0059

'  fié?} 7:iﬁ 3

| 2.c69

fQéA?

140

105 |

0041

| 2.3¢2/

R

'.2 ?5*5

- 200

‘14

.0029..

29589

‘/ ?@@V_ Hf

./L‘?;a/ . f- 

230

63|

.0025 .

AI?OV

e

245 |7,

270 | 270

53

115:35&33 ;. i

282

ﬂ0/2f L

325 325

]

o147

ol0

.002;;  .

1} 400

: 37

.: ,CM)(ji

Jﬁ?C’I

10010

Pan < 37 |

."Totals '

144, 0?517-;"

.\/Zk9¢czn9z5

/47q3

_IHH g
5.5 9

6./

- Samp1e Ye‘g“t BeFore Screen;ng

" Total of Screen Weights

Lost

- % Retainec

40




Tylef.
- Mesh -

‘Saﬁple; NN &

No. .

‘US| owo
Size:

Report of Sieve. Analysis

' r /':frm fu/& F“M:&A //MA &MQ@@

' AI_’PENDI.X B

024»«

Ingh--
,Sizei'

Weight :!.n\_gram_:s_-1

Z«bf Total

7 of Total

Passing

Z of Total
Retained

::‘110'

2000

N 9 3357 __-5__0';_2235

43%'7745

5Q;ii9 |

12

1680

3,223% | ‘f-sc 502

"//, 27‘7‘

| s55.72¢

i 10\, .‘. ‘-‘_

14

16

0469

¥, 7532

ZS’ ’7’0?

2, iff?)7:a:_' |

: 16"

18

| 1000

;0394

2, f55i23f7_*-7

g 1t 3f

22 2?7,

272,703

26—} —20—

7/0

2. ‘7703'_

17,'7/ET

"/f¥55“???j

3_3’5 ‘//8/' 3

;23..

- 30

595

L0234

O-9584%

2 230

12,352

3’7 6‘5’3’

f45‘ 1

354 |

.0139

2,247

f.5’333

a Y

“7'5 “/3’6

- 60

60

1 250}

0098

|/ 0@20]

12958

3. '75757'

f_gé 245

©100

1 100 |}

149

+,0059

O T%ﬂéQEl

-fj/’534

A?Z/

1757077 44'

150

1o -

105 |

.gqoal

0,42#7

':'?,/ ,Qgﬁﬁw_

- ,57/j7

129, /5i3:v -.i

200

200 |

.0029

: 4?1:L8251f i -f

_ ;C?f7é5 '

’7“7" _?24/ 1

1230 |

63

" 16375;

;00-625:

i

250

270

1 270

,153 £

.0021

0.000%

‘,¢N9¢7éf

./2767 CCEDCDCD

325

_ 325

44

.0017

1O Ooo @ '

1 5

o

Voo

400

37

.0015

O, oo

E

/00

- Pan ‘<;.37U'

0. OO

1 o

(08,000

Totals - s

Total of_Screen-Weights ,

Lost

284777 |

' Sample;Weight Before Screening

7 Retained _

41
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. Tyler
- Mesh

- U.S.
- No.

. Report of Sieve Ahalysis E

© APPENDIX'B. |

fa
1 Size

g{-Fng rUire _

| Inch :.
size

Weight in grams

Z of Total

S'am of F‘ius/q f’/¢nefs &Mak/ﬂs Daft. lfms/ 13‘3

7 of Total
Passing :

Z of. Total 8
1 Retained %

| 2000 |

.0787

L2 7320

|4 fia, //0

lf 5ﬁkf3i&§_H

S 10

‘i 12‘

1 1680

0661 -

_Q&4W6

"?yqug_.

1 16 |

1190 |

«0469..

iilf5'51571

1387

35,500

dS%V fi9c> =;€

ST

18

1000 |

0394 |

_W7i230*

25,369 |

2, 6 3/

20

1 20 |

- 833

.0328

19,828

5//, /72

28 |

0

;:zg?czgégL;'

0234

9,542
| 3.07

15,752

Z?ﬁ’ S2€ﬂ5’

354rf

0139

112,893

|e. o5t _ ”

Z é?é?é’

-‘70 332

1 60 :

250

0098

[ 5.¢507

”ﬁJZ ?‘K?

| 4: 7ilf7

'73275'

100

s |

.0059

if 7,ﬁ}3j}éj

12,50

'ﬁQZ/f,\

75’ 72?f

140

105

L0041

L% 595y

s éé‘/

:2(51;/':;

79447

| 200 |

'-74'

.0029

15,039 _ 

LLus

1.837

(77, /63

230"

63,

.0025

 /,‘2/£/¢7  e

s

| 156

-5_3%? éﬁ’ﬁ/

| 270

E

.0021.

-,453;f5C)

007

7? ??/

| 325 =

|

_;01/7 

| 007

- ¢00/

.37

0017 .

S..f”,CjCHD ?“‘

197,976

Pan < 37u __

. Totals

.0015

L0027
go

o009

2%’-/6’72

0000

Newwo. o000

; /Z%?;(?C?C’ 5

Sample We*ght Before Screening s

3&2/5'
Z?V/ﬂ
SIS snof,

— ?7*4

| -Total of Screen Weights _

- Lost

7 Retainec

4




Sample :EL_{§._
. VU.S- g
 Size.

Report of Sieve Analysis

nger FU/‘A,TU/& (Bdna/((Vénefy Sa:wb

" APPENDIX B.

Run/

| No.

1 Inch

S:Lze

‘Welght iﬁ-g:ams‘

-%;df;Iotal;

' Passing -

)4 of‘thal‘

z-of‘fb;al‘
- Retained

f‘lo‘.

.0787

‘--12

{ 1680

0661

16

1190

0469 |

11000

039 | -

20

‘w $33.:

1 595

fQ328' E

0234

.;6‘ 75Q5 -

5ﬁﬂué

¢ %yo'

:  45

|oas]

0139 -

"9&.33@f37s- |

IQ.ZQ%?

| 80 JQJLCD

/? 730

60 |

950 |

.0098

“6;5550

 ?17¢%@

ééiﬁfiﬁﬂﬂ

139,220 |

100 -

- 149 |

0059

| ¢.1937

|15:065

\42, 215

152255 |

3 }1 150 |

105

L0041

72,1925

2o 777

|24, ]7342

200

‘.‘74i

0029

4,907

/‘/ 727

74@7

79.2¢9 N
172, 577/

230 -

63

;0025 :

/I é;:zé?é;.‘

“Y '7529

 !&457,

'77?W

| 270

53

.0021 |

"7;2 4/:7 ._::2'4(5'.

. ' < 5{7/4;:.

325 |

C4n |

.0017

’ /°90/£5

S

.   Y

.5?%7‘.2§:;7 o

. 400

37 |

L0222

‘.105-5-3 )

ks

\ : Sample’ Weigbf Before Scfeening

- Totalé o

B Lost

¥ Retained

l\

"Pan- < 37w __

0015

’0237:

 ‘4[)658/:

77732 {4
Aoa;zzocg

1342847

:zZC@OfC_

| Total of Screen heights

|/00. 000

:f
I-/

"\9 - \)3\4:

C3
2
57

43

i7
7
ﬁ




- fTyler .

Sample .; ¥ _

Report of Sieve Analysis

Size .

APPENDIX B

e RenZ

of Total

Z of Total :
8 Retained 3

. Mesh

?'iq

1 2000

L0787 |

Weight in grams.

Passing .

o0

L 12

14}

S16 |

190"

L0469

16

|18

| 1000

©..0394 |

S0

:; 20‘_

833}

L0328 |

28

- 30

595 |

2,288

.0234

2177

72,803

2192

a2 |

' -45“ . ' .

356 |

.0139

4.586%

055

Eﬂb,‘74242

12,03%

60 1.

60

5 | 51152

.0098’

| 13 ‘2192L

6776?

’52*236 R

; o 100

100 |

149

-.0059

153985

| 3‘?0@

153 356‘

e, PVZ_

s

140

piD5

é /27@

/5 305

|35.053

6l ?‘17

1200

S |

9,0026

+0029

' 20. é%‘

/;Zi37u7 L

3"2 é.o/

T 2500

230 |

.0025

| é__._@/ 30

iF

| /6,293

Lol

78’ X?‘/

270

| 270

53|

0,427/

j} /zjjk..

00 _

?? ?74. kB

 ﬁ .' 325 ‘

325

b

"~ .0017

0.00(1

| 003 |

.00f

gz.977 §

- 400

|

.0015

:'-‘;C><9(\

Pan < 37W S

0, ooo

0, 0004

C7 122

| 697%0

137, 7¢AX

(2. oo i

' . -Tota1s ‘[ 3

/CZD 619L>

Sample Weipht Before Screening

3774@3
CSZ’ Ve .3 9

A 12:2;#&2_7
¢7'7 CZEE§EEF

‘_'Iotal of Scrgen keights_
. Lost __

i/ Retained

: * 510‘7;11' oo

‘/e,ﬂLa./ /ass a?r §am/9/e /w"vy wei 5A:-¢;j




' Repoft of Sie§é Analysis

APPENDIX B -

‘u.s. | W
| No.

| 8ize

Sample _,_nﬂer FurmTwe_ 5@0( ﬂM[

. In_ch E
‘Size

Weight in grams |

L

Z-of:Totall

Variely saws Run 3
P

7 of Total

Passing . 1

% of Total
Ret_’ai_nﬂed

10

2000

.0787

{12

1680 |

<0661

1 16 | 1190

L0469 |

: -’18

1000 |

.039

90

833 |

.0328

30 | 595

3, 1674

6443

 ?2337

(. 6cC3

45

354

.0139

L. 0%23

r/2 7:255

20, 673

1 60

250

.0098

7,894

]j{ 555

| 100

'?149

.0059

[2,71253

r}/eé?z

| %xs%;%e: -

5,639

‘140 |

105

L0061

7.37/3

5547

52517

. 15)

200

.0029

10,0656

*2//7?

VY

\58.3¢/

) 1 230

S

63

.0025

4. 940

/0463

{1177

95,5923

1 270

53

0021

, 5496

Nlise

- .,0‘1/5

197927

325

4,

.0017

0075

66

_,0a5

99 775

. 400

AN

0015

L0076

003

‘/CM3/

79,799

Pan < -37u 1

L, 00]

| ._62[6k?§)' '.

100,000 _

_‘Totals

- Sample Weight Before Screening

Lost ’

Total of Screen Weights

47,5402

lig.000 _

. ;A_Retained

45

""fzggﬁ
H77.

368 9

5401

.. R2¥ g
75,27
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Sa_mple S.Mef FUIH:TUI'Q = S’UM )

:;Tyler
Mesh_

: Report of Sieve Analysis o

f;13¢n .._   ;_“  H.

. APPENDIX/B |

wa\sIQ &1

g.s. | w ) fmeh |
No. Size | Size

Weight in'grams'

% of Total

‘ __; Retained

z of Ibta1  _pass;ng

__9:

10 | 2000 0787 |

~10 -

42 | 1680 | 0661 §

16 | 1190 | 0469 |

16 f

18 '1ooofi‘L0394-7

20

200 | 833} .0328

28

1 30 | 595 | L0235 }'g,

¢, 225 "_?:..«3,@.75 5 ?25”

42

ss | 3sa | 0139 |)5,

1 [z,t{@/*

50,605 (2385

60

60 | 250} .0098 |}

4, 2 135299 |

100

100 | 149 | .0059 |

- .}’/Q; /2(;7

115,903

g, 524 \51,476

150,

1 1o | 105 L0081

12125 leg.65/

200 |

200 | 74| .0029

131347
12,288

e 062 2,212

950

G230 | 63 ] <0025 :

o212 \1.57¢

- 270

99,424

- 276

53| .

[ ‘{//

?]" ; o5

325 .

‘44

Vg

199. 535
177960

. 400 -

371 -

_1656Q9
1,020

_ Pan

B ,Totals

‘Sample Weight Before SCfeEﬂng

< 3

1,020

... (917C)d)

" fﬁZ7§©;

) /Y7CZ*CZQC) s

‘Total of Screen heigbta

"Lost -

% Retained _ ‘

___________,_._._.—--—--—

- 46

/137 <3
IZO.é

Sl
a775

1
J




T T R |

Report of Sieve Analysis

"Sample quer F-c}rm TU/‘Q. Doub/f tha{ Tenan‘ic‘W Kw‘/
o U ‘

tyter | U.s. | u | Inch ] '_ | ot  Total | % of Total |
Mesh | No. | Size | Size | Velght in grams | % of Total Passing. . Retained

10| 2000 | .0787 |

o Ve | | 3277 | s _|12500 | 455 |

16 | 1190 | <0469

IE is 3 100<-? ' .0394 ,.5'7-.2:_55 ' 767 ?f 750 /25/0 ]

-3-.“‘20‘5 833 0328 | , 220/ 323 | 75’» ‘7’27/ 57-3
| 30 ‘5-9'5‘. ;0234 /.06‘74{ /570 755’57 3 /‘/3
45 . 54 | o139 6,2736 19,247 5’76/5 /2 3f5
w0 | e | w0 oo 20,7918 |20.530 |52, 086 |42, 79 _
100 100 1 140 | o0ss | 15 0257 26 6’68 506/7 (973 93
150 0 io_sf ..60._';1 /0, .//5'7. //7'{?58“ /4740 -g‘/ 2‘!0
200 V200 | 74| .0029 7 3/7/06-” /0 77? ‘7’ ‘78/ 95 0/? B
250 | 230 | 63| o025 | :77 79 /. L/% 1 4. 5"7"5 76 4’55
270 | 270 :- 53| o021 /.143-3_2__ :{‘ /07 : '-/,‘)/7// W 55?
325 __ 325: o ..001‘;. 5153 . I'%f % .77 75é
T e | || 254 |59 |0% 92945
.y ~ o379 |05 l.oco r-_:/mm -

rotats 165, /034 {190,000 _ . |

Sample Weight 'Pefo e Screen:mg - L | | - 6? 5// g

' Total of Screen Welghts ‘ \ - o '6?’, /103 g
lest _ S T I Yoy g

""T{etaa.nnc ’ i 3 . ) ‘ | : i : ‘77 775

47
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5

FIELD DATA
nG”Wﬁitegfﬁfnituréfw Planers

 Duct diameter = 151/2 in..
Static pressure = . =2,7 in.

Insertion of pitot.ﬂubé } ' Pressure .drop

into duct (inw) S Ap (;n;~H20)

'-: 2.5 R : w B : §50l“ |

5.0 S I 450

7.5 ST RN

10 ' : W55

~ mean Ap is .53,

probe was placed 8 inches into -duct

i o _ ‘White Furniturei— Molder

' Ductddiameter = 20 1/2 1ﬁ, :

'_ Static prgssﬁre- = f2;4'1n.

'Insertidn of pitot*tﬁbe . _ o L?reééutéﬂdfopgl

into duct (in.) - 1 . vAP;(i“? E29lf‘}‘-
L s -

1.05
| .65
R
10 O
12 R 35
14 o } - 3-.- C}ASI
16 S o
18 | o
19 o - )

N N PN

| mean Ap is .69
_probe was placed 6 inches into duct

a8




- APPENDIX C

ite Furniture - Rough End
Duct diameter "6 in.

'Static pressure = -4,0 in.

Insertiou of pitot tube '~ Pressure drop
into duct (in.) ' o Ap (1n. EZO)
I 3.4
| 2.6
2.0
1.1
- 90

s W N

| mean Ap is. 2.0 in. H,0

probe was placed 3 inches 1nto duct

White Furniture - Sander Line
Duct diemeter = 24 in.

_ Statie pressure - = -3 in.-

Insertion of p1tot tube S Pressure drop
into duct (111. ' . - AP (in- HZO)

o o BN
.
W
o)

. e
12 - .59

14 - ' .53

16 | . 3

18 2

20 o R .50

22 .. .50

mean Ap is .57 in. H20

probe was plaeed l2jinches into duct-r

49




APPENDIX C .

Singe:lFUrniture‘—jFiﬂiéh-Planer and;ﬁblders'
VDuctﬁdiaméter;5%::16.iﬁ.
.Static‘pressnpe = " =5.3 in,wﬂzo"
Insertion of pitot tube B -l : “Pfessuregdrop-
- dnto duct (in.) . bp(dn. H0)
o . 3.0
b B L 3.2
6 B 3.2
8 | P B C 244
12 L 1.8
| 1& . 2.0
mean. Ap is 2 51 4in. HZ

probe was placed 7 3/4 inches into duct

. Singer.Furnitpreq— Band‘and Varieti{Saws.-

\Duct:digﬁete:‘i 12 in.‘f

“wStafib_p:egsuré # .—3 0 in. H20

Inéertibnyof'pitot tube o B -."Btgééﬁrejdropj{.
~dnto duct (im.) . “bp, (;§Q5H20). Lj

o s

.30

.60

S T (.

10 S e

o N

mean Ap- is .50 in. HZ

tprobe was placed about. 5 1/4 inches into-duct

so




APPENDIX C

Singer Furnituxe - pquble Ehd Tenphn:nacﬁineL
Duct _-di_mﬁét_er_ -'=_" 17 in.
Staﬁic ﬁréssﬁ:g }=:f~3;2 in.
Insattion;of‘pitotvtube o . Pressure drop.
" into duct (in.) o 1 Ap (in. Hzo)

e d0

o o W
a
=)
o

10 . - .65

12 o S LT

14 - .65

. .60
mean Ap is .65 in. Hy0. R |

| ~,pieBe‘was p1aced‘dbout‘9 inches intq:duct‘

51
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APPENDIX C

~ Notes on Machine Operatiom fi

”WhitefFurniture:
Planers

There were two finish planers on the duct tested.; Wood was being
cut. : . o .
- Run 1: One planer operated
Run 2: Both planers operated : o :
Run'3€‘,0ne planer operated for the full run, the other operated ‘
Tfor part of " the run.,' : S

Mblder
There was one’ molder on the. duct tested. Test runs ‘were - performed
“with the machine ‘operating at a normal production pace. Wood was -
being cut. | o

L Rough—End Cut—-off _

There were two circular sawa._ Both saws: operated during the first_ B
two test runs. .One saw operated during the third run. Rough:
aawn lumber was’ cut. -

Sanding Line

_-There were one. horizontal string sander and two vertical spindle

_ sanders, on the duct tested.- The string -gander was -in use during.

. all of the teat .run, One of the other aandera was operated during
-the teat. '

Si g er Furniture. '

Finish Planer and Mbldera.‘

The planer was not operated during any of the test runs. One molder

was operated during Run 1. For Runs 2 and 3, one molder wasg. operated._

nearly full time and the other about 507 to 75%: of the time., Wood
was cut. '

~ Band and Variety Saws

One’ band saw and one variety saw were in use. The variety saw was
operated nearly full time during the. three runs.  The: band saw .was .
- operated about 75% of the time during the three runs. The varlety .
- saw was cutting mostly wood. The band saw was cutting medium density:=
particle board. : :

)
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Double End Teﬁndn Machine

- ~The double end tennon machine was cutting medium density particle
~ board during all of the test run.. -Saws and dado blades were in __-

‘Use.




APPENDIX D
SempiingaTtein-Calibration;4ﬁdfopetation':.

. (ft/sec), Velocity in stack
v(ft/sec), Velocity in nozzle

'pitot tube calibration coefficient ‘the type-s tube used wae
' assumed to have a coefficient of . 85 : ;

(in;~H20)§ Preseure'dropuacroae'pitot_tube

ft 1bf,

(53 3& lbm OR), Gas. conetant

® R), Stack. temperature

(32.17'%%%~§E—2), Gravitational. acCeleretion correction factor

~(in, H 0) Absolute stack static pressure
(ft /sec), Flow through nozzle
' ‘f(ft ), Aree of nozzle

'o(ft3/sec), Flow through orifice meter o

L@ R), Orifice meter tempereture ;g

(in. HZO)’ ‘Absolute presoure in orifice meter measured on high
=preeeure side of orifice plate

o Orifice meter cotrection fector

' (ft ), Orifice area

in. 2O 1bm _ ' .
Gf—f§—ig?—-—0, Density of gas

'(in. B, 0), Preesure.on high pressure side of orifice -
(in.'H'O), Presaure on low pressure side of orifice
(in. HZO)’ Orifice pressure drop

Z(in ), Diameter of nozzle

(fc‘), Calibration coefficient for orifice ueter‘-
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. shown in Figure l. For’ calibration, the fan' was replaced by a

: of stack gas poing into the norzle be the aame as the Velocity in .
-'the stack (or duct).

v‘ - Y

L iR R 1, §,
v =G - — -

‘ velocity and ‘size and is equal to the flow through the orifice meter

' temperature are required._ So:

:.Qﬁ'-?”v_ A = v A

AFFENDLA U

" Theory

'AWsketchlshowing”theﬁgeneral'sambling,trainzarrangement-is-”.

Roots Heter (lobed rotor) followed by a fan with variable transformer.é
The vacuum in: the Roots Meter was measured with a manometer.

To have isokinetic sampling, it is neceasary that the velocity

‘s - N
The velocity in the stack is meaéured by a pitot tube. The _

equation for velocity based on pitot tube pressure drop is.

-8

The volumetric flow through the nozzle is related to the nozzle ‘

on a mass. basis. On a volume basis, adjustments for presaure and _ f

n - n 8 oM

o

T
& o
T P . :

m s -

‘The . flow through the orifice meter 1s found'from:the;equation;

. /2 8,

vhere,
Pa
e = XT_
.m
v P = / A




APPFNDIX D

"Therefore,'at isdkinetic conditions, we can say:’

IR, [EIRE 5,y
o -} . N . m. , 8 .

n P

As a further simplification, for any given orifice meter, the va1ﬁe

of Am will be conatant 80 we can define a calibration factor,i-'.
B = KA‘-n

The equation for isokinetic saﬁpling{can.thus be‘simplifiedv£q5“" 

_ 4 P e
M= LebsT 4. 2 p having noted that T, = T,

B m
For a given orifice, nozzle, and point in a duct, 4, B, and Ap would' .,

- be known. To have isokinetic: sampling requires thatr

P &
M - = 4457 5 bp

B:‘_‘:. B
The]vaiue'of Pm/P8 will ch&ngé.as Aﬁfchangés. ;Thus,'isokiqg§i¢

conditions can be reached by a proéaas of itération.'




o .Cslibretioq_

*Thefotlficepmeterfwse-ealibreted=usiugfthe”equetioﬁé‘@

0 = 3/

‘m

_-The flow. through the trsin was aet at various values of. AH and held
“at that. value ‘while the Roots Meter was timed as 1t measured off a
_particular'volume of.air. The values of bsrometric pressure, orificeﬁ

' meter temperature, orifice pressure, Roots Heter pressure, ttme,
RoGts Meter volume, “and orifice pressure drop were recorded. For

ch AH, the correaponding B was . csleulated

The equstlou{

A - '-———-—‘AH B _...!l.
P "h457 4% P

. was then used to cslculate values of Ap for each AH used 1n cali—
bration, with P /P taking vslues of 1, .95, .9,‘.85 and 8.' Theﬁ‘
resulting numbers were then plotted to provide a family of curve8'

hieh could be used to establish isokinetic sampling conditions.

One of the plots is shown as Figure 2
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