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INTRODUCTION

This report contains the results of stack particulate emissions
testing performed by Affiliated Environmental Services, Inc. for
American Standard, Tiffin, OH. Testing was performed on 8-19;92.
This 1is a Basin and Urinal spray line with 2 spray booths. The
exhaust air is cleaned by a wet scrubber and air is vented out a
30" diameter stack. Production was monitored by American Stand-

ard personnel,
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DESCRIPTION OF TEST

All tests were performed in accordance with EPA methods 1,2,3,4;
and 5 as described in the federal register. A 20 point sampling
set was selected due to the port locations. Each point was sam-~

pled for 3 minutes for a total time of a 60 minute test. The
equipment used for testing consisted of a Fyrite Gas Analyzer and
a RAC Stack Train Sampler (EPA type). A RAC type "8" pitot and
heated stainless steel sampling probe was used with the sampling
train. All egquipment was calibrated in the lab prior to the test.
The calculations for the stack sampling parameters were performed

on a computer. A description of the method 1-5 test follows on
the next few pages.




METHOD 1
Sample and Velocity Traverses for Stationary Sources.
The location of the sampling site and traverse points are determined based on
stack diameters and length of the stack.

METHOD 2
Determination of Stack Gas Velocity and Volumetric Flow Rate.

Velocities are measured with a type "S" pitot tube. Temperanures are measured
~with thermocouples.

METHOD 3
Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular
Weight.
A gas sample is extracted by using a bag simultaneously with the particulate tests.
Analyses are performed using an Orsat and/or Fyrite Analyzer.

METHOD 4
Determination of Moisture Content.
A gas sample is extracted at a constant rate from the source. Moisture is deter ~
mined either volumetrically or gravimetricaily.

METHOD 5
Determination of Particulate Emissions from Stationary Sourcw
Particulate matter is withdrawn isokinetically from the source and collected on a
glass fiber filter maintained at 248 + 25° F. Aschemancoflhesarnphngumnls
shown in Figure 1.
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DRY GAS METER

1
JFVPERATURE SENSOR IMPINGER TRAIN OPTIONAL, MAY BE REPLACED
BY AN EQUIVALENT CONDENSER
- PROBE
~— THERMOMETER
. po— ~_ 3 TEMSPEEHSATURE HEATED AREA THERMOMETER
NSOR CHECK
FILTER HOLDER
PITOT TUBE P g VALVE
PRUBE STACK | mdi—————== -_——
] \5\& - WALL |
r—
’ — . ) UL - VACUUH
e o LINE
REVERSE-TYPE * . ‘ ’
PITOT TUBE SILICA GEL
_____ \ !
PITOT MANOMETER IMPINGERS ICE BATH
BY-PASS VALVE
ORIFICE /
VACUUM
GAUGE
THERMOMETERS MAIN VALVE

AIR-TIGHT
PUMP

Particulate-sampling train.
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STACK GAS DATA SUMMARY

Test No. Flow Rate®) Temp. °F Moisture 1 co, 1
1 9.402 81 1.8 0.0
2 9.209 80 1.9 0.0
3 9.563 81 1.8 0.0

(A) = Dry standard cubic feet per minute at 68°F and 29.92 inches Hg
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ﬂ LOCATION OF SAMPLING POINTS DURING PARTICULATE
EMISSIONS TESTING

Distance A=/ J, 'z 30" o amctre Stack

Distance B= 3 o/, 3

2
/
Distance from Inside - Distance from Inside
Sample Point # - of Stack Wall (inches) Sample Point # of Stack Wall (inches)
{ J.o° 6 s9.77
:2 - 2 4
| 2.5" 2R 232
3 . of ' 256
7 L& 7 275"
— y /0 ”
s /0.3 - 270
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QUALITY CONTROL/QUALITY ASSURANCE

All equipment was fully calibrated at our laboratory prior to the test. The sampling nozzles
were measured using a vemier caliper. The pitots were measured for proper alignment and
dimensions. All thermometers and thermocouples were calibrated against -ASTM glass
thermometers. The RAC base units are checked in the field by comparison of a 10 minute
run at 0.75 cfm (AH) to dry gas meter integration and single point check against critical
orifice. Blank solutions (acetone, distilled water) are taken and analyzed at the laboratory to
sec if they are within specifications. A chain of custody was maintained by the field
supervisor from the start of the test program to its completion. When the samples were
returned to the laboratory they were placed under the control of the laboratory supervisor
until analysis is completed.




FORMULAS USED IN CALCULATIONS

- ' = Y = Calibration factor of sampling train
= Ba {ric
17.64 x (Vm) x (Y) x ( Pbar + AH ) Pbar rometric pressure

136 R Tstd = 460 + 68 = 528

Tm Pstd = 29.92 in Hg

l - b = Cp = Pitot tube coefficient

Ps = Stack stalic pressure + Pbar

Vic x (PH20) X ( RTstd) = (0.0471 f/mi) x Vic

MH20 Pstd A = Area of stack - sq ft
' min = Minutes of test
Stack Moisture Content - Bws Atlp = Area of sampling nozzle sq ft
Bws = vwe Mn = Weight gain of fiter + probe wash
Vwe + Vme Vic = Volume of liquid and silica collectec
i I Dry Molecular Weight - Md
[ ) Md = 0.44 x (%C02) + 0.32 x (%02) = 0.28 x (%CON2)

l Stack Gas Molecular Weight - Ms
Ms = 18 x (Bws) + Md x (1-Bws}

I Average Stack Velodily - s
I Vs = 85.48 x (Cp) x (AP) x ‘\/Ts+4so
l . ' Ps x Ms
’ ! 3600 x (1-Bws) xVsx Ax Tstd  Yx { _Ps
L Ts Pstd
T ! I l s .I %
e s TS x (1.667) x (Vwe + Vma)
; (min.) x (17.64) x Ps x Vs x Atp
‘ 2,205 x 10 Mn x SCFH | 0.0154 Mn
Vm std Vi std
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PLANT NAME: AU’Y'\Q.\A:(‘C\ AN g_k.an cba-,-"rb

SOURCE 1.D.

R- 005

DATE:

g-19-9%

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET

Run #

|

Lab Analys:s by: QW\QW\&\

Date:

4-20-92,

-8-20-92

Filter é]Q)_g’ @}L{Cf /,(ﬂ
Probe wash }f_:)Q\) 5—71'/' 3 102,572 Q‘ Q\.O
Impingers )06) 606 l 06)(0®3 17/ 5. 5—
| Total gain mg 7 ) ,
Final Final
Weight = Volime = Fiter & Wash mg 5. @
550 A 10 -
- Acetone blank mg -5
initial Initial
Weight = Volume = Net Particulate 5
555 2,00 Wit mg >
: Net particulate weight refers to the
Total Gain — Total Gain filter and wash minus the acetone blank.
= Jm 10m '
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[_T,l pLANT NAME: _ D aecican STanda ryD
[ l SOURCE 1.D:__.~005 _ pate:__ % -11-92
l_ STACK PARTICULATE SAMPLE LABORATORY DATA SHEET

Pate:___£-20 - €-21-92

|

|

|
] Filter (25 el |
]
[ [ Probe wash o4 g2 - & 1045473 . 6 4.0
| ] |
N inpigers 107,316 % 107,912 .4 3.3
[ ] " Total gain mg 19
[' l] Final Final :
: Weight = Volume = Fiter & Wash mg .|
[.. L.l] 555 ' A0 !
_‘ ‘ - Acetone blank mg - 5
[ Ll] mmth initial i

eght = Volume = Net Particulat

A PP | s
‘_L , :
[ ! o Net particulate weight refers to the
—l || Total Gain iy 9 Total Gain 10 ml filter and wash minus the acetone blank.
LA

¥
!




J PLANT NAME: Lrme ¢ Tean c—m&qr&
‘ I SOURCE 1.D.: Q“‘ OOg : DATE: % -fq _C]P

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET
"_‘ Run # 3 " Lab Anatysss by: @m@ o«v\/@

9 l § Date: B-20 =~ §-21-92

T-—] Filter (929 L{ (0-2} ) 2 [7' X

!
|

Probe wash 102,928 .2 102,835 -1

pr——

[

i
|

Impingers )O?) 7\"'2 . L{ ]D?) 234 v é 17- g

T
.

l | Total gain mg
s 1. 2
> l Final Final
xrl Weght = Volume = Fiter & Wash mg } O [7/
_L - Acetone blank mg — ) 5—
f l Intial Initial
o eight = Volume = Net Particulat ,
-ﬁL _ %Veightf?rjlg ° 10. A5
| 550 2.00 —
t : Net particulate weight refers to the
" | Total Gain 5o | Tow Gan filter and wash minus the acetone blank.
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AFFILIATED ENVIRONMENTAL SERVICES, INC.
3606 VENICE RD.
SANDUSKY, OHIO 44870

PLANT NAME: American Standard stack RS-

DATE OF TEST: 8-19-92

STACK SAMPLING PARAMETERS

TEST RUN NUMBER 1

MINUTES OF TEST 60
VOLUME OF GAS COLLECTED cubic feet 39.801
METER CALIBRATION FACTOR Y 1
BAROMETRIC PRESSURE 30.1
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 1.42
METER TEMPERATURE (+460) S58
STACK STATIC PRESSURE (HG) . @06
STACK TEMPERATURE (+460) 541
AVERAGE SQUARE ROOT OF VELOCITY HEAD .982
VOLUME OF IMPINGER WATER COLLECTED ml 1e
WEIGHT OF SILICA COLLECTED gms 5

AREA OF SAMPLING NOZZLE sgquare feet . . 2003409
PITOT TUBE COEFFICIENT .84
AREA OF STACK square feet 4,909
CARBON DIOXIDE (DRY FRACTION) @
CARBON MONOXIDE (DRY FRACTION? @
OXYGEN (DRY FRACTION) 21
NITROGEN (DRY FRACTION) 79

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF 38.004
VOLUME OF WATER VAPOR cubic feet . 707
PERCENT MOISTURE IN STACK GAS 1.8
DRY GAS MOLECULAR WEIGHT - 28.84
STACK GAS MOLECULAR WEIGHT 28.645
VELOCITY OF STACK GAS feet per second 33.099
FLOW RATE OF STACK GAS DSCFH S564092
FLOW RATE OF STACK GAS DSCFM 9402
ISOKINICITY X% 97.1
WEIGHT GAIN OF IMPINGERS mg 3.9
WEIGHT GAIN OF FILTER mg _ 1.6
WEIGHT GAIN OF PROBE WASH mg 2
PARTICULATES COLLECTED POUNDS/HOUR .11
PARTICULATES 'COLLECTED GRAINS/DSCF .0014
PARTICULATES COLLECTED POUNDS/DSCF 2.002E-07




AFFILIATED ENVIRONMENTAL SERVICES, INC.
l 3606 VENICE RD.
SANDUSKY, OHIO 4487@

l PLANT NAME: American Standard stack RS

‘DATE OF TEST: 8-19-92
STACK SAMPLING PARAMETERS

TEST RUN NUMBER 2

MINUTES OF TEST. . 60
VOLUME OF GAS COLLECTED cubic feet 39.938
I METER CALIBRATION FACTOR Y 1
N BAROMETRIC PRESSURE 30.1
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 1.35
l METER TEMPERATURE (+46@) 562
STACK STATIC PRESSURE (HG) . 206
STACK TEMPERATURE (+460) 540
— AVERAGE SQUARE RGOT OF VELOCITY HEAD .57
l VOLUME OF IMPINGER WATER COLLECTED mnl 10
WEIGHT OF SILICA COLLECTED gms 5
AREA OF SAMPLING NOZZLE square feet . 0003436
l PITOT TUBE COEFFICIENT .84
- AREA OF STACK equare feet 4.909
) CARBON DIOXIDE ¢(DRY FRACTION)> )
I CARBON MONOXIDE (DRY FRACTION) ©
. OXYGEN (DRY FRACTION) 21
NITROGEN (DRY FRACTION) 79

STACK PARTICULATE DATA

|-

l GAS VOLUME STANDARD CONDITIONS DSCF 37.004
VOLUME OQF WATER VAPOR cubic feet . 707
PERCENT MOISTURE IN STACK GAS 1.9
] DRY GAS MOLECULAR WEIGHT 28,84
STACK GAS MOLECULAR WEIGHT 28.634
"_L VELOCITY OF STACK GAS feet per second 32.393
1! FLOW RATE OF STACK GAS DSCFH 552519
L. FLOW RATE OF STACK GAS DSCFM 9209
ISOKINICITY X 95.7
WEIGHT GAIN OF IMPINGERS ng ' 3.8
WEIGHT GAIN OF FILTER mg _ 4.1
WEIGHT GAIN OF PROBE WASH mg 4
PARTICULATES COLLECTED POUNDS/HOUR .26
PARTICULATES COLLECTED GRAINS/DSCF .9033

PARTICULATES COLLECTED POUNDS/DSCF 4.737E-07




AFFILIATED ENVIRONMENTAL SERVICES, INC.
l 3606 VENICE RD.
- SANDUSKY, OHID 44879

I PLANT NAME: American Standard stack RQOS5

DATE OF TEST: 8-19-92
STACK SAMPLING PARAMETERS

TEST RUN NUMBER 3

| MINUTES OF TEST 60
i VOLUME OF GAS COLLECTED cubic feet 40.496
l METER CALIBRATION FACTOR Y 1
— BAROMETRIC PRESSURE 30.1
‘ PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 1.44
I METER TEMPERATURE (+460) 566
' STACK STATIC PRESSURE (HG) . 006
| STACK TEMPERATURE (+469) 541
= AVERAGE SQUARE ROOT OF VELOCITY HEAD .592
, l VOLUME OF IMPINGER WATER COLLECTED ml 10
WEIGHT OF SILICA COLLECTED gms 5
AREA OF SAMPLING NOZZLE square feet . 2003409
PITOT TUBE COEFFICIENT .84
- AREA OF STACK sgquare feet 4.909
CARBON DIOXIDE (DRY FRACTION) )
CARBON MONOXIDE (DRY FRACTION) ®
OXYGEN (DRY FRACTION) 21
NITROGEN (DRY FRACTION) 79

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF 38.123
‘:1; VOLUME OF WATER VAPOR cubic feet .707
'PERCENT MOISTURE IN STACK GAS 1.8
4[ DRY GAS MOLECULAR WEIGHT - 28.84
‘ STACK GAS MOLECULAR WEIGHT 28.645
-J’ VELOCITY OF STACK GAS feet per second 33.668
11 FLOW RATE OF STACK GAS DSCFH 573789
I FLOW RATE OF STACK GAS DSCFM 9563
. ISOKINICITY % 95.8
; . WEIGHT GAIN OF IMPINGERS mg ' 7.8
WEIGHT GAIN OF FILTER ng . 7.2
- WEIGHT GAIN OF PROBE WASH mg 3.2
PARTICULATES COLLECTED POUNDS/HOUR .34
: PARTICULATES COLLECTED GRAINS/DSCF .0041

PARTICULATES COLLECTED POUNDS/DSCF . 5.929E-07
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(Method 5)

0.0 ___%CO,

p . 2/ 0 %0,
Location plerg L1 el Stondnzcl Ambient Temp. o Additional Information:
Stack K- o5 : Barometric Pres. 30./¢ START sTOP
Operator Jot [7’//“’_? by Assumed Moisture % 2 e
Date /992 Healer Box Setting 278 AL /5 — & 99
Run Number / Probe Length & No. _3 5S> 1
Pitot Tube Coeff. __. &7 I# Nozzle Diameter & No._ 7 250 1p%ocos 3 §/50 - @20
- r & P
Area of Stack 30" da _ared = 979 Probe Heater Setting 29§
Base Unit # ¥
STATIC PRESSURE LEAK CHECK "Hg PITOT LEAK CHECK 10 MIN. CHECK
"H20 (Ps) __ . p¥ Initial _,ees w7 s¢”  Initial _pk& Final
| = "Hg. o259 Final _pot ##4 07 Final _p£. Initial Witnessed by
; N
: Pt. Time Stack AP v AH Gas Sample Dry gas temp. Probe Box Vac Imp. gas
# Min. temp AP Volume intet °f louttet °f] temp. °f | temp. °f "Hg temp. °f
A/ v _~ 3 5/ Pl Wi 520 9¢Y, 435 i £y 273 =57 y 2 <Y
2 3 < & &/ 127 L TR0 2.0 9ol 3 a4 I14 245 D52 37,0 Y
2 & — = 50 27 ; 530 L Pl 94 & 247 D55 5. O e
4 19 ~ 12 §0 .27 530 .20 1 _964.9 %4 £ 250 6o S0 o
/2~ 5 5/ A9 . 539 /.20 g2/. 1 /00 g 25 ] 262 S5 el
s | 157 228 §3 L 30 LoD /.50 573, 5 702 gy 247 261 &.9 Ye
72 vy -3¢ 5o L35 b/l St q7s5. b s0% £5 J4Y5 258 Lo Yo
¢ | ol — 29 £0 (40 L 32 2. 20 922, 27 wd | & 295 255 & 5 Y
G |24 =27 5/ M2 £ HE 220 229.9 ol Fo 293 2532 LS o
0 | 27 — a0 2 38 Lot L O 9&2.0 420 20 240 - 250 o £ Yo
1 3 £/ (3L . L 0D /.50 354 .2 Lol L2 294 oLy 6. &3
; &/ 38 Ll I s L0 L 2 0¥ 90 249 248 .0 <&
£2 38 L/l /b0 958. 3 210 90 257) 245 Lo 7L
&2 7Y L p 3R /. 20 990, ¢ SO F0 258 253 - <&
&/ .0 {32 £ 20 992 . ¢ 270 Po 257 D50 .5 1374
e/ 3% L/l /. O 99, § 272 92 Do 250 (.o 50
F/ , 3 L & OV /.50 %92.0 272 72 258 ~2s" 3 GO s©
g0 L35 . 592 -4 729.9 //2 72 2 ! 25t (.0 50
g0 33 . 57¢ /.30 | sp0/, / 212 92 263 255 (:. O 50
5O , 25 L S50 .00 Lpo2. 9 /32 92 259 25 5 50
S04 . 72
[6t7 K- e3 | 2832 ava./ol | avg.90
563 | py2 | 3990t My
1@ e B B e M i i m - rr F_r
Ly vd o b
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_ (Method 5) 0.0 %GO, >/ 0 %0,
Location Amegican Standaed Ambient Temp. &2 Additlonal Informatlion:
Stack E ooy Barometric Pres. 2012 START STOP.
Operator _)Oé [7/7//.«/\/\/'? )\Pﬂ‘l Assumed Moisture % 3 /o :
Date $-15 92 Heater Box Setting 248 =25 A 9255~ Q.55
Run Number A Probe Length & No. 3 qlass  ga T
Pitot Tube Coelt. ___+ ¥ o 1# Nozzle Diameter & No._ /7 257 i _loosé4se _[§ 9.3 — /0 2w
r/ 1 . - ot
Area of Stack 30 g A _geets o 909 Probe Heater Setting __ 2§ - 25
Base Unit # b
STATIC PRESSURE LEAK CHECK "Hg ) PITOT LEAK CHECK 10 MIN. CHECK
"H2O (Ps) __.of Initial _eos <4 &~ Initial __ e Final
= "Hg. w05 Final s006 #7 »2”  Final Jal Initial Witnhessed by
PL. Time Stack b v AH Gas Sample Dy gas temp. | pope Box Vac. Imp. gas
# Min. temp f 4 AP Volume , inlet *f |outlet °f| temp. °f | temp. *t "Hg temp.
Al o — 3 =/ 327 20 J o0 5, 703 SO0 7o 23 ) b0 i,
2 |y — v Nl Pl . 539 yaE 2./ o2 I QU5 L oS -0 7
3 {6 — o ) , 23 , 52 /.50 ' Lo g0 257 P Y-ul 2.0 e ®)
419 — r2 §v 35 592 2. 40 o, J06 | 92 o5y 260 5.5 | Yo -
s Vi ~ s £0 , 35" . 592 /, SO /2.7 08| 92 25§ T 5. .5 <o =
L 15 = 1o £/ 3& L/t L) LY. 270 72 260 260 £.0 Y0 a
= |/ - a1 Ered Rz 32 le 20 ym L0 72 S FY 25 7 &£.35 “D
g |21 — 24 50 35 Ll v, 252 /2 92 227 200 &, 5 O
g |a2¢4 = 2y 24 . 30 S5Y8 /20 2.0 /2 92 25t 2585 2.0 2
(2 23 ~ 30 50 28 527 prA J3.0 2 il R " RGE LS. &2
1 3 ) 38 el /0 | 2Y.9 20 2¢ 2! 255 &5 Y2
9 g0 ) 32 /o 20 269 10 o 260 250 2.0 2
3 Fo S0 232 /7O L7/ sr2 yad 25 & 253 .o Yo
A S0 137 L2 pF /50 3/..3 224 g4 IS5 25t . 5 50
§ gt 2l 00 /. 50 23.4 124 g4 200 255 g5 50
& FO ' 3/ 557 L 30 35 .5 [l v 290 =50 y 2 S0
Vi £/ , 27 . 530 /.10 32.5 Il Pz 250 250 &5 SR
g &/ 25 L 50D Jop 39, 3 e | 9l 297 295 Lo 52
3 5o 25 SO0 220 s/ 4 vz 7t 2574 DG &0 52
/0 g .23 S50 N ad’ <2 2 2 76 250 250 -0 S22
9. 74/
total yires vo3 | .9Y avg. //j aggz
Avg.
Avg. 8O 50 | 135 39.038 02| s62
Yo '
1 [3




- {Metlnoa o) . o h UUz oo’ £ -_u "'/oU.‘,
Location Leg con Standaed Ambient Temp. 9 Additional Information:
Stack 2. o0 5' Barometric Pres. Jo./9 START STOP
Operator Joe G/ ingham Assumed Moisture % 3 7o
Date E-r2-72 Heater Box Setting LY & - 25 A /0733~ )/ 03
Run Number 3 Probe Length & No. _=*_ 55 e
Pitot Tube Coeff. ___- & '7/. 1# Nozzle Diameter & No._250 "2 g iooosyed P oy — f: 34
Area of Stack 30 o g0éd = 95707 Probe Heater Setling _=27 & = 257
Base Unit # s
STATIC PRESSURE LEAK CHECK "Hg . PITOT LEAK CHECK 10 MIN. CHECK
"H20 (Ps) ___.0% Initial L oos 2t /2 Initial o £ Final
= "Hg. 059 Final soo3 #+#”  Final pg Initial Witnessed by
Pt. Time Stack AP v AH Gas Sample Dry gas temp. Probe Box Vac. Imp. gas
# Min. temp f AP Volume inlet °f |outlet °ff temp. °t | temp. °f "Hg temp. °f
A/ c - 2 52 3% Lol G /.60 | Y4 G672 /o0 | 97 25/ 293 45 s=
2 |3 -0 50 42 L L Lo 22 | Y47 Lot | b | 2t 242 -5 | 52
? {r — 9 g0 72 LAY L 20 Sy, ¥ 20 P o 5t 258 -5 | s=
v 9 — 72 &/ 42 032 2 b0 $/.0 /42 QL 260 25§ lo O sy
£ /2 = /5 £/ ) 32 riop | 53.2 /4 A% 252 LeO £.5 Exd
& /5~ /5 ) .34 LS5¥3 LSO | 5.5 L1k P o6 ) 259 4.0 Y
> |- 5! 2 529 /20 574 /L ¢ 257 25! s.o s
5 2) =2 g0 .25 . 500 2,20 59.3 y 27 D59 243 .0 Exd
i Y =27 L1 (27 520 S S0 Lt O Lt Py 252 2 YE S .5 Fed
/9 27 — 20 Fo L 27 , 520 L &2 2 by |7 EY s o7 3 =.5 sy
) B £ L3 (D@ /-850 L5 yiry o pd’a 250 298 b -5 Put’)
2 ! e 32 S te O bl 5 - il 243 252 o5 St
3 g2 LA 32 Lol bLED 27 Sl PYF 25 7 (5 S
&/ X2 i N ad) S, 20 2p0.5¥ /b 28 2 4o 250 .0 5o
5 g0 7 32 S 73.0 e 75 242 2.5 S 57 s &
4 F0 L35 Wil A GO 75,2 H5Y gy 297 o5 (o 57 S
2 b4 1 L 00 50 272.3 yozs 75 250 250 le. O SF
g 5/ 25 L 592 7 oD 29, < /20 | oo 253 =26 ) o) SF
9 50 .30 .54 .20 £/ /20 Joo D57 _F O 5,5 55
/¢ e ;28 , 529 SO F3.3 s2c O 250 =54 L ge) ST
Fs5. Je3
total 1,74 ) §99 257 avg./i4] avg. 97
Avg.
| ) 592 | )94 Y0. 4 [™%ou] swbo
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Metering System

=

Date -3~ ZH Identification: '
Barometric pressure, P, = AR in. H, Calibrated by: ﬁ/’%ﬁ:@g
Orifice Spirometer Dry gas Temperatures
t met meter
masr;?tr;rrl‘t;ter g;i volir%re) volume Spirometer Dry Gas Meter Time
AH v, v, (wet tmeter) infet | Outlet | Average 6
in. H20 “3 “3 °‘;_ ;rFI ;rig IE min.
ST N7\ 79 | 2y R\ sy | 7/ | 2o
/. \yages /3 300 | 7 |y |seo| poz) 23
/s \ya.6as | /3. 554 | 7v |spolov|\ /2 | 2o
20 |19 667 | /5T sy | 77 | 22|05 /05 | RO
CALCULATIONS
Y AHd
AH v, P, (t,, + 460) 0 (t +460) 0|2
in. 1,0 .0317_AH liw
Ev +4 s} (t,, +460) Py (t, + 460) Ve
S y T Lo AW = 52
L.< Y = .2 A# = Z s
/.5 Y- o ANy= /. 23
2 ¢ Y= . 27 AH = /. FF
Average — " —

Y = i ;
Ratio of reading wet test meter to dry test meter; tolerance for individual values * 0.02 from average.

& - Orﬂce Pressure differential that equates to 0.75 cfm of air ¢ 68°F and 29.92 inches of mercury, in. H,0;
tolerance for individual values + 0.20 from average.

F,
gure 5.6.  Example data sheet for calibration of melering system (English units).




-] STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

] / -
~_ 2 @, °SS
:l Date - ':ﬁ*~cj———- Thermocouple number ?’ >
:] Amblent temperature :%3; °C Barometric pressure ‘lﬁ.zq in. Hg
Calibrator I . hwv&\Reference: mercury-in-glass A ST
:l other
Reference Thermocouple
'] Refe;ence b thermometer potentiometer | Temperature
o point, Source temperature, temperature, difference,
‘ numbexr (specify) °C °c %
1 i > G ¢ SN
— ,:.; "} 60-'1'1(3 ﬁcILT ’ g C/ - _5
A wilaim
] ’ co2
. ‘;_1 e -
a — Ice ¢ L( (6 @ b
! D [':‘ bq‘% h - \

Jed

~

[
)
B
£
N
-
1y |

i

[ ]

}
C.
v

[
-

a

Every 30°C (50°F) for each reference peint.

Type of calibration system used. -
c

[(ref temp, °C + 273) - (test thermom temp, °C + 273)}

ref temp, °C + 273

-

100<1.3%.

Quality Assurance Handbook M2-2.:0
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

. i A P )
Date 7' 3”7 Z Thermocouple number RAC Jielen BUXC’/C

Ambient temperature 2\3 °C Barometric pressure 2ﬂgj in. Hg
Calibrator(lﬂ‘ ‘iL Reference: mercury-in-glass

other
Reference Thermocouple

Reference b thermometer potentiometer | Temperature

pointa Source temperature, temperature, difference,
number (specify) °C °C %
QAc 4t | Inlet ourlet

| 73 7T

b ™

A~ P 7>

prdie:
(
() ?3 Y

Every 30°C (50°F) for each reference point.
Type of calibration system used.
c[(ref temp, °C + 273) - (test thermom temp, °C + 273)}

ref temp, °C + 273 100<1.3%.

Quality Assurance Handbook M2-2.10




NOZZLE CALIBRATION DATA FORM

ke

h - v ' /

Date f-/9-92 Calibrated by ,}%5,/234%n@44:ﬂﬂ
/
!_ _ 7 7
. Nozzle Nozzle Diameter? b c
identification D., D,, D,, AD, D.va

[ - number mm (n.) | mm $in.) | m tin.) | mm (in.) ‘

r A L 250 . 250 250 <57

] - _ Ser) f-:).bl)

LD ‘?5} .25 0Q S
L] C ns50 2850 s 250
] where:

Dl 23 = three different nozzles diameters, mm (in:); each
ree diameter must be within (0.025 mm) 0.001 inm.

b AD = maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.
c _ - :
Davg" average of Dy, Dz, and D,.

Quality Assurance Eandbook M5-2.5
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L

ANALYTICAL BALANCE CALIBRATION FORM

Balance name _ A\eH lgp~ Number 4 20
Classification of standard weights £ RS
Date 0.2000 g 1.0000 g 10.000 g | 50.0000 g 100.0000 g Analyst
6-9-92 1 200.0 | i-eove 16¢. vowo @%
G-11792]  2ve.0 | .0000 e 020o 2
) joo-vevy T.5
. _ i ) ) J'Udc'(, . o~
G292 zeew A Sy
. A JU Wl
/,~1592] 20d.v [ i.oeco gv
G-z ‘7 ) ’UL).C'CM"C’ K/'
G-17-92| 0.0 | jiedco o
Vo 2 jod ooV o NS
6 1§-ag| rovd | 1hedec e
; 0o jcée joo vy Y RIS
p-22-92] *Y¢ i) ' p0uU ot 9oV 9 .SCO(_
. 7. : ; o, (0
égd'qz li; J LY joo.00¢? v AL
2 .
7.m-92. o 00 .000C J6
5.3-92 | 28¢° /o
v-12 %2 oA CO -0 /eCCC 00 0000 Jé
c20-972 w:cg A o0 U o0 . co0e s
7 -2 &
>-2¢ 7% 200 V-l sO G OO0 75
§ 472 RO O /- COO0 799 w000 73
y o572 Q. © S pLou 790 oooc S
. ol
43:,052_ 200.0C } 0000 128 poot ha(:f
. y .0 S IRIs "\ Q . .‘:
6}_‘3_92 20U Loov _ ot 060l ’L@'\
G Locu? ' (™ -
6‘-!0*(2 200 e ‘ 00 -0 et 't( NJ
". ‘2-‘?1 Yo ‘:) ’.di."()-l) id Jooeet _(__:.\;'{-y\
STETEE TN &
g .52l e : S
:";_:.-‘- '_,'z_ ?‘-—"’c el ‘(,:!-"" ""‘ e ('g\;-}}‘\_.
. , Lo
F-a2t-#q 2000 /-voc. o0 e {I/&h
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X AND R CHART

D ‘ OA) e/
A (- 0/
ECT e ’r, \J “dn MEASUREMENT \) / f MEASUREMENT 7 J e
_ P mum_ :‘L 0& LDyl 90 e proRnED UNITS fiveent Vs
DATE
1
I
HHE |
[°1 A
a ui_ 21,001 124.0 0 Jarel v 0 RULO MO far.0) g2t e 4 —
m m.u 1ol o e lare 2.0 g oo | g lae [or0lon 0 :
3120 |29 |2.0 [y [orepp 2ol 20|p0 aes [ase]2re
suM ) RN e XY N Ts N BN L e e I
AVERAGE X| 1 plaia |20 0 [Ma Lrelard IO F o219 |21y | 2¢0f 270
MIGE.RI O 1 [0 10 Jelo lo ol lolpl o
. 17 1 b | ALY il 17 it 1 ig ) S Iy i%
=: =5 =
. =
2%
14 - -1 —— -
- -4
. 525 3 = 204
2 p—
i ' .
290l - - — —
== = == _
=t —— —— : —1— 1 1 --=
B S e : == ==
)| 1 I
1 1 b— — — —F--
| — ——
R e e e —F—F E=
" " A — ——r t— i — =
....u_ M - . —+ —_—
— 1 [0 = 1 1 H " .
3 . = == — —
1 —— ] 1
t ! — ——F e
- - o A | i 1 ~1 N T 1 T T
s | SN vl ] < N A
™ " o - O U_v 1 ] — 7, faral U__f L Wa. = .0 -
R I RN BN B Y BN I Il FY A B B
SS¢tlalalal ALL] s [x Lol n] & &
i
& . :
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TYPE S PITOT TUBE INSPECTION DATA FORM

L e .

Pitot tube openings damaged? ves (explain below) L no

Pitot tube assembly level?

23 -] — 2 a -] o ]

ey = 2 ° (<10°), @y = _ 22 °(<10°), By o= __ [ ° (<5°),

B = ‘ ¢ (<5°)
Y = f; 0’ e = ' 0’ A = ,"0 cm i;:.l)
z=Aasiny=_ 00X em (in.); <0.32 cm (<1/8 in.),

s

w = A sin 8 = 00"? cm (éP]); <.08 cm (<1/32 in.)

Py /58 cm (in’.) Py n.SHY cm (in.)
(N
b - .‘/‘

D, = _0-275 em (inYy
Comments: ’%f qk}* IA \”‘C’mﬂ ‘-’\-'.‘(JM.}_]‘._L 5 - 2 . l

Calibration required? __ yes _l.[_ no

Quality Assurance Handkook MZ-i.7
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TYPE S PITOT TUBE INSFECTION DATA FORM

e
pitot tube assembly level? yes no
pitot tube openings damaged? yes (explain below) | ~ no
ayg = o200y, ay = 2 0 (<l0®), By = _ [ (<5°),

By = 1 (<57)
\ .

y=_1 ° e=_1 ° a=_1."0 om@m
z=Asiny=_ N9 cm (@n.); <0.32 cm (<1/8 in.),

= A sin6 = 0.019  cm (in.): <.08 em (<1/32 ir.
W 0 (ins) (<1/32 ir.)

PA 6‘ CC:’_ cm (lni) Pb D, ;1_/(; cm {'1n )
fp
D, = _0. 27 om (in.)
/ (‘*) (—\ /ﬂ‘ ’. A
Comments: 2, 55 Pj in S X aaadt =290
’.KA.AM;’ Ny
Calibration required? yes \¢ no

Quaiity Assurance Hanitook M2-1.7




TYPE S PITOT TUBE INSPECTION DATA FORM

LY

Prtct tube assembly level? \/ yes

Pi1tot tube openings damaged? Yes (explain below) '

= ~ o ° = 0 .
@, = 2 (<10°), @, = A ° (<10°), By = [ _° (<5°),

B = _ L ° (<5°)

z ——

T
|

). = P ] , s = H ] A - ] /{ ! r', ‘-.
? - . Aed Cm . 111 C4
———— —rrr—— —. |( - )

).,')

N
1]

Asiny=_ /0%

cm (;"'in/.); <0.32 cm (<1/8 in.)
- \ N ’
w=As5in 06 = .o cm @\_”i n.); <.08 cm (<1/32 in.)
——
. l-_':—)

A ey cm (&g") Pb O, = cm V{I-I\.-)
e

Comments: 2 S6% a e
.’\f,—u.(i"

Calitration required? yes . no

Quality Assurance Handbook MI-:.7
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