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CONTACT REPORT--MRI Project No. 4603-01-05

From: Brian Shrager, Environmental Engineering
Department

Date of Contact: June 4, 1996

Contacted by: Telephone

Company/Agency: Ohio EPA

Telephone Number: (419) 373-3117

Person(s) Contacted/Titlel(s

Paul Chad, Air Quality Engineer

CONTACT SUMMARY: Mr. Chad returned an earlier call placed to Mr.
Gerry Rich of the Ohio EPA. I contacted Mr. Rich to request some
process information for geveral emission tests for American
Standard (ceramic spray booths} that he sent to MRI in November,
1994, Specifically, I asked for a conversion factor to convert
galions per hour of glaze to tons per hour of glaze. Mr. Chad
found information for two of the three spray booths. The glaze
density from booth R001 from 1985 was 14.5 1lb/gal as was the
glaze density from booth RO05 in 1395. Based on this consistent
result, this factor is assumed to be valid for the tests
conducted on these sources in 1992 and spray booth R0O08 in 1994.
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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 8-18-92,
This 1is a Ceramic Glaze line with 2 spray booths. The exhaust
air 1is cleaned by a wet scrubber. Air is exhausted out a 34"
diameter stack. Production was monitored by American Standard
personnel and can be found in the appendix. This test was wit-
nessed by a representative of the QEPA.




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 "S" pitot and
heated stainless steel sampling probe was used with the sampling
train. All equipment was calibrated in the lab prior to the test
The calculations for the stack sampling parameters was 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.

. METHQOD 2
Determination of Stack Gas Velocity and Volumetric Flow Rate.
Velocities are measured with a type "S" pitot tube. Temperatures 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 gravimetrically.
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METHOD 5
Determination of Particulate Emissions from Stationary Sources.
Particulate matter is withdrawn isokinetically from the source and collected on a
glass fiber filter maintained at 248 + 25" F. A schematic of the sampling train is
shown in Figure 1.
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_JFMPERATURE SENSOR IMPINGER TRAIN OPTIONAL, MAY BE REPLACED
BY AN EQUIVALENT CONDENSER
|, PROBE
S— THERMOMETER
TEMPERATURE TCATED AREA THERMOMETER
PITOT TUBE SENSOR FILTER HOLDER "’,, S:ESE

PROBE T T ==

VACUUM

4 LINE
REVERSE-TYPE
PITOT TUBE SILICA GEL
PITOT MANOMETER - IMPINGERS ICE BATH
: BY-PASS VALVE
ORIFICE /
O
VACUUM
GAUGE
THERMOMETERS MAIN VALVE
ORY GAS METER AIR-TIGHT
PUMP
Particulate-sampling train.

Frguwne =+ |
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STACK PARTICULATE DATA SHEET

Test No. gr/dscf(A) x10"0 1bs/dscf(®) 1lbs/hr
1 0.0038 0.05409 .9
2 0.0064 0.09161 . 1.47
3 0.0021 0.02973 .48

(A) = Grains per dry standard cubic feet at 68°F and 29.92 inches Hg

¢-d

(B)

f

Pounds per dry standard cubic feet at 68°F and 29.92 inches Hg
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LOCATION OF SAMPLING POINTS DURING PARTICULATE
EMISSIONS TESTING

Distance A= 25~

4
Distance B= 25~

3" o emeer Stadc

=

- Distance from Inside Distance from Inside
Sample Point # of Stack Wall (inches) Sample Point # of Stack Wall {inches)
/ J0" b 229"
2 2.5 7 - 26.3"
> s.0” 5 D9.0"
o o 9 372"
s~ o /0 330"

S b
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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
see 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.
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@ FORMULAS USED IN CALCULATIONS
i

1764x (Vm) x ) x f Pbar + -AH
136
Tm

Vic x PH20 \ x RTstd = (0.0471 fYml) x Vic
MH20 Pstd

Stack Moisture Content - Bws

Bws = Vwe
vwe + Vme

Dry Molecular Weight - Md
Md = 0.44 x (%CO2) + 0.32 x (%02) & 0.28 x (%CO+N2)

k r 1 -

Ms = 18 x (Bws) + Md x (1-Bws)

Average Stack Velocity - Vs

N
Vs = 85.48 x (Cp) x (AP) x Ts + 460
Ps x Ms

3600 x (1-Bws) x Vs x A x Tstd X Ps
Ts Pstd

Lsokinicity %

TS x (1.667) x (Vwc + VK)
(min.) x (17.64) x Ps x Vs x Atip

Y = Calibration factor of sampling train
Pbar = Barometric pressure

R Tstd = 460 + 68 = 528

Pstd = 29.92 in Hg

Cp = Pitot tube coefficient

Ps = Stack static pressure + Pbar

A = Area of stack - sq ft

min = Minules of test

Attp = Area of sampling nozzle sq #
Mn = Weight gain of filter + probe wash
Vi = Volume of liquid and silica collecte

2.205 x 10% Mn x SCFH
Vm std

pP=7

0.0154 Mn
Vm std
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PLANT NAME: 2 iean  Standae o

SOURCE LD..

P -0l

OL&‘*—)(_’—'ILr

DATE: &£ -/¥ —92

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET

Run #

/

Lab Analysis by: zﬂ»@ /7,(,&{444/

Date: S -2/~ 22

&

+40

Filter .
- 5.4
255 = y
Probe wash .
/0981 7.3 J0Y §0b- | /)
Impingers _
JOO735. 7 N 55 5
Total gain mg 350
Weight = 557§ Volume = 40 Ftor & Wah
| m /2.3
- Acetone blank mg ~ 5
Initial Initial
"t = 550 voume = 200 Net Particulate
' Net particulate wei f
Total Gain Total Gain et particulate weight refers to the

filter and wash minus the acetone blank,
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PLANT NAME: mceican _Stan daed

SOURCE 1.D.:

Pg-ool

cutlet

DATE:

£~/5~52

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET

Run # 2

Lab Analys|s by: -; fpﬂ‘e /'7 .,d,één-x’ﬂ//;mﬂ

Date: 5/’3’ - 72

Filter
lpr92.8 (o301 (o7
Probe wash _ - 7 -
: JOS225.0 JOS A/ S /3.5
impingers |
/09073 (s /05039, 3 349.Y
Total gain
s m SY. b
Final Final
Weight = <S¢ Voume = 250 Fiter & Wash mg
. A0 2
- Acelom btank ng -, /5—
Initial [nitial
Weight = 550 volume = 500 Net Particulate
Weight mg 20.05
: Net particulate weight refers to the
Total Gain Total Gain filter and wash minus the acetone blank.
+8 +50




PLANT NAME: _cZp7E@1canl

SOURCE 1.D.:

\S‘}-ﬂf\}d ﬂfc)

Z-o0l

ox,rHF‘f'

DATE: _ & T/ 8792

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET

Run #

Lab Analysis by: »»paﬂ ﬂMW

Date: &~ 3"’72

Filter
(r 3. 9 (-33.7 5.2
Probe wash ‘
/02 §3Y. b JO283). 2 3.9
i
mpingers J05/51.8 JOS/§0. 2 ). Lo
Total gain mg
5 2
Final Final
Weight = Volume =
. Filter & Wash mg (0 o
- Acetone blank mg - ) 5
Initial Initial
Weight = Volume = Net Particulate
Weight -
o™ 6495
: Net particulate weight refers to the
Total Gain Total Gain filter and wash minus the acetone blank.
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AFFILIATED ENVIRONMENTAL SERVICES,

3606 VENICE RD.
SANDUSKY, OHIO 44879

PLANT NAME: American Standard REe1

DATE OF TEST: 8-18-92

STACK SAMPLING PARAMETERS

TEST RUN NUMBER 1

MINUTES OF TEST

VOLUME OF GAS COLLECTED cubic feet
METER CALIBRATION FACTOR Y

BAROMETRIC PRESSURE

PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H
METER TEMPERATURE (+46@)

STACK STATIC PRESSURE (HG)'

STACK TEMPERATURE (+46@)

AVERAGE SQUARE ROOT OF VELOCITY HEAD
VOLUME OF IMPINGER WATER COLLECTED ml
WEIGHT OF SILICA COLLECTED gms

AREA OF SAMPLING NOZZLE sguare feet
PITOT TUBE COEFFICIENT

AREA OF STACK sguare feet

CARBON DIOXIDE (DRY FRACTION)

CARBON MONOXIDE (DRY FRACTION)

OXYGEN (DRY FRACTION)

NITROGEN (DRY FRACTION)

STACK PARTICULATE DATA
GAS VOLUME STANDARD CONDITIONS DSCF

VOLUME OF WATER VAPOR cubic feet
PERCENT MOISTURE IN STACK GAS

"DRY GAS MOLECULAR WEIGHT

STACK GAS MOLECULAR WEIGHT
VELOCITY OF STACK GAS feet per second
FLOW RATE OF STACK GAS DSCFH

FLOW RATE OF STACK GAS DSCFM
ISOKINICITY %

WEIGHT GAIN OF IMPINGERS mg

WEIGHT GAIN OF FILTER mg

WEIGHT GAIN OF PROBE WASH mg
PARTICULATES COLLECTED POUNDS/HOUR
PARTICULATES . COLLECTED GRAINS/DSCF
PARTICULATES COLLECTED POUNDS/DSCF

60
51.134
1
30.02
2.49
550

. 0044
546
1.37
40

8
.00013928
.84
6.305
17

o

21

79

49,533
2.261
4.4
28.84
28.363
78.768
1658629
27644
97.7
22.7
1.1
11.2

.9
.0038
5.409E-07
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AFFILIATED ENVIRONMENTAL SERVICES, INC.
3606 VENICE RD.
SANDUSKY, OHIO 44870

_PLANT NAME: American Standard ROl

DATE OF TEST: 8-18-92
STACK SAMPLING PARAMETERS

TEST RUN NUMBER 2

MINUTES OF TEST 60
VOLUME OF GAS COLLECTED cubic feet 51.099
METER CALIBRATION FACTOR Y 1
BAROMETRIC PRESSURE 30.02
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 2.4
METER TEMPERATURE (+46@) 564
STACK STATIC PRESSURE (HG)' . 0044
STACK TEMPERATURE (+46©) 545
AVERAGE SQUARE ROOT OF VELOCITY HEAD 1.34
VOLUME OF IMPINGER WATER COLLECTED ml 50
WEIGHT OF SILICA COLLECTED gms 8

AREA OF SAMPLING NOZZLE aquare feet .0001928
PITOT TUBE COEFFICIENT .84
AREA OF STACK esquare feet 6.305
CARBON DIOXIDE (DRY FRACTION) o
CARBON MONOXIDE (DRY FRACTION) o
OXYGEN (DRY FRACTION? 21
NITROGEN (DRY FRACTION) 79

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF 48.26
VOLUME OF WATER VAPOR cubic feet 2.732
PERCENT MOISTURE IN STACK GAS 5.4
'DRY GAS MOLECULAR WEIGHT 28.84
STACK GAS MOLECULAR WEIGHT 28,255
VELOCITY OF STACK GAS feet per second 77.11901
FLOW RATE OF STACK GAS DSCFH 1609868
FLOW RATE OF STACK GAS DSCFM 26831
ISOKINICITY % . 98
WEIGHT GAIN OF IMPINGERS ng  34.4
WEIGHT GAIN OF FILTER g 6.7
WEIGHT GAIN OF PROBE WASH =mg | 13.5
PARTICULATES COLLECTED POUNDS/HOUR 1.47
PARTICULATES . COLLECTED GRAINS/DSCF -0064
PARTICULATES COLLECTED POUNDS/DSCF 9.161E-07
P=1Y
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AFFILIATED ENVIRONMENTAL SERVICES, INC.
3606 VENICE RD.
SANDUSKY, OHIO 44879

PLANT NAME: American Standard RO©1

DATE OF TEST: 8-18-92

STACK SAMPLING PARAMETERS

TEST RUN NUMBER 3

MINUTES OF TEST 60
VOLUME OF GAS COLLECTED cubic feet 51.e07
METER CALIBRATION FACTOR Y 1
BAROMETRIC PRESSURE 30.e2
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 2.37
METER TEMPERATURE (+46@) 568
STACK STATIC PRESSURE (HG)" .0944
STACK TEMPERATURE (+460) 546
AVERAGE SQUARE ROOT OF VELOCITY HEAD 1.33
VOLUME OF IMPINGER WATER COLLECTED ml 40
WEIGHT OF SILICA COLLECTED gmna 8

AREA QF SAMPLING NOZZLE aquare feet . 0901928
PITOT TUBE COEFFICIENT .84’
AREA OF STACK square feet £.305
CARBON DIOXIDE (DRY FRACTION) Q
CARBON MONOXIDE (DRY FRACTION) o
OXYGEN (DRY FRACTION) 21
NITROGEN (DRY FRACTION) 79

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF 47.83
VOLUME OF WATER VAPOR cubic feat 2.261
PERCENT MOISTURE IN STACK GAS 4.5
" DRY GAS MOLECULAR WEIGHT 28.84
STACK GAS MOLECULAR WEIGHT 28.352
VELOCITY OF STACK GAS feet per second 76.483
FLOW RATE OF STACK GAS DSCFH 1608829
FLOW RATE OF STACK GAS DSCFM 26814
ISOKINICITY X% 97.3
WEIGHT GAIN OF IMPINGERS nmg ' 1.6
WEIGHT GAIN OF FILTER mg 3.2
WEIGHT GAIN OF PROBE WASH mg ' 3.4
PARTICULATES COLLECTED POUNDS/HOUR .48
PARTICULATES - COLLECTED GRAINS/DSCF @021
PARTICULATES COLLECTED POUNDS/DSCF _ 2,973E-07
P
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(Method 5) 0.0 ___%CO, 270 %9
Location Arig e g romolare Ambient Temp. GIEN Additional Information:
Stack L0000 QoTlet ' Barometric Pres. 30. 9> START sI0P
Operator TOn Sarvise Assumed Moisture % _ 2 25 A= FIE ~ &S
Date €-1¥-92 Heater Box Selting 245235
Run Number = Probe Length & No. _3’ I# 3- $sa T a-2r
Pitot Tube Coeff. ___.. & ‘{ 1# Nozzle Diameter & No._ /S8 j#.bopie2s
Area of Stack EN ] b.305 _ARA  Probe Heater Setting <5 Zo3
) Base Unit #__~
STATIC PRESSURE LEAK CHECK "Hg PITOT LEAK CHECK 10 MIN. CHECK
"H20 (Ps) ___. O Initial (e -<25"" Initial __¢r /<. Final D fc. 397 -5 53
= "MHg. . ooYY Final ce 2 ©/5 275" Final 1 ¢ tnitial 253. 5/¢ Witnessed by
Pt. Time Stack AP \ AH Gas Sample [ OV 93 TP | oo Box Vac. Imp. gas
® Min. temp 1 AP Volume , intet *f loutlet off temp. °f | temp. °f "Hg temp. °f
A=/ © -3 s /-5 [ 3B S Fs | 260,32 5 20 20 |23¢ D s N
> | 3- & g2 l 3 /.32 Vs 062 - 22120 |2y |lose £ - < 5
9 |G- 9 g£s5” /-8 |/ 3y .35 | 7&4- 57 F2l 20 | 925 | 25y o &y |
o 1 9- /& F 6 20 L 26 266 9 SS9 |l z2 2S°§ P&/ 2 73
S 1o 5l 58 A/ | tws | 2-23] Deg. 3 0| 7o | 254 | 253 7 o |
¢ Vs~ 5 ¥ 57 2./ /s | 293 222 O Ge | 75 | 5P [ PST - o
72 Uy - 2/ 52 Iz WA/ 26 G| 22/ & gé | 2€ | o5 | 2557 | = 5 o
< o4 - 2+ 55 e Loer/ 2G| 227, o Y | 25 256G | 25> D s P
7 137- 27 58 q-© /,c// 240 | 28¢ L o5 | 7§ 257 | 2ss Vo vy | es
/o | F7- 4¢ S G /- Z /3% S/ Tea. & /o6l ¢ | os55” i R P <O <5
/=R 3 T6 | 2.5 R 26y | . D¢s" & cals2 | 253 [ 2sg | 7@ <3
2 3° 5 T2 /2 /3% | o5l 287, 7 coe gy | D20 |oss =< Py
3 « g $ 5 ER, s3T5 727 a0 . ol sy | 2¢G | 24C Z. = s
o G- <34 35 o/ Ll 2 93| PFS -/ 05| §6 25?2 | s =z 5 o
5 12715 5.2 2./ loy S| 2.7 ) 2657, 2 P ETA 255 | 269 o5 %=
2 1o ) s” 1 2. [t S 2 7221 2%%. o~ Je2 | SE 25 | 5= AR
Z) - 2/ <, ./ /o3 | D I €0/ 2 /7D 86 SD3E | 252 >, 5 -
i i 2 [ y/ 4 L3N 233 3035 7 e | S8V ey | Qeg | D0 i
7 20- 22 | E5 /-G /- 26| 2./ | s06.7 7o | 58 | _oss | mcs | &-a o<
'Y 20- | 5 /3 L .03 | P07 / iy [ S8 | e | vy | So v
A7)
total 77 27. 48 49.62 avg.po| avg. 30
Avg. $to 237 1 295 | s7.139 M| <50
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{Method 5) 2. % CO, =2/ 0 %0,
Location (PG oy STppbae! Ambient Temp. 2G Additional Information:
Stack ool Quils+ Barometric Pres. Y- 02 STARI STOP
Operator T Sed HpE Assumed Moisture % __ 3% 1+ Zwd YA WAL
Date §-/5-%2 Heater Box Setting 2982
, -3 . .
Run Number <= Probe Length & No. 2 # 2~ LSO L - 2
Pito! Tube Coeff. : '5"’/ 1# Nozzle Diameter & No._-/£§ 1#
Area of Stack .2Y d.A Apip = & IO Probe Heater Setting _2¥8 2>.5~
Base Untt #__ %~
STATIC PRESSURE LEAK CHECK "Hg 5 PITOT LEAK CHECK 10 MIN. CHECK
"H20 (Ps) __ .0 Initial (7,6 <-cun 9 Initial __<? K Fina!
= "Hg. oogY Final ¢n/c 4 06475 Final __pr Initial Witnessed by
Pt. Time Stack AP v AH Gas Sample Dry gas temp. Probe Box Vac. Imp. gas
# Min. temp | AP Volume , inlet °f [outlet °f| temp. °f | temp. °f "Hg temp. °f
A-/ o - 5 55 /- 2,30 VD JY |54 205 72 |50 [ e¢3 |ovs |s. o >
2 |3- 6 187 2-§O0 | ~ 3 | D.3F |\ Sret/ g6 |5y |oac |ors lom oo | e
3 _le- 7 S & yAL T /28 | 2.5/ 5/G . 5 g5 | vy | 2e3 56 l- - o oA
< S - 12 Sty S MO /v |1 3.7 Fl7. 3 Zo05 )| §6 AL )y (AR &
5 - /s B 2./0 | fws | D721 §2/ 5 s | 86 | Féo D& < o G £
A Tt /oo ). 35 2.5 ¢ FaAY. 72 | 3 | DSS 26/ <. o il
) 7 15 or | 56 Vs g0 | /-3y | .28 | §209. / w190 | 2ss EXR &. 0 &
_ ¥ |21 - ay | ¥5 L 60 | /A4 D/ R K v 196G D5 3 Y4 S. e 4%~
; 7 loy- 2721 S5 £ 30 | Ly /P~ S33. 2 R0 |7y | o574 |83 ]S O S
() 127- 2L 5 & [ 2¢ /.. 30 .oy | &34, & LI | FE S5 3 DS S5 6
/-B |10 - 2| SC 3.0 o/ | A.6v) g3 O /5 |9y |£56 255" 1 e s &t
> 3~ & S6 a-¢ 1%/ | Q| $3F (el ¢ | 2573 D58 |- S
3 < - 7l 55} 90 [ | Do | gwa . 2 /26 | 728 1256 2o | Lo €
Y 2 - 2 &S oo 22/ 24 gus d /o V7S 252 | Do G “ts
ST - sl e | H.0 74 267 | 5Y42. 6 /261 28 | 25¢ 2577 | L5 9L
6 s ] S Do | Lo/l Dyl $50- 3 /o0 98 | P55 |95/ | &7 o
2 6 " 2| 5§ A/ LSy D29 ssa.% /ool s 56 1977 | 2« ~<
< 51~ oY <C. 7.7 /.30 | 2,0y 5815, 20 od o5 | afs Az O <t
7 4° 32| 5 ) LAY ) 4 7> S£8. 4 /39 1,00 | 253 258 2. < | o
10 D7 W &7 /e /. /f-/ S TH S60 A S0 ree s DTy & < <
Yo3 - Foy
total /200 2683 Y2 9o avg., vy | avg.g4
Avg. s /34 | 2g0 57099 Myl sty
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Operator T Con 5.3 e Assumed Moisture % 3 2 Aol ss ~ JOF

Date F/5-92 Heater Box Setting s LS §

Run Number TZ7 Probe fength & No. 2 /# P RIAS)S T O

Pitot Tube Coeff. 5y 1# Nozzle Diameter & No._./$ 3 1#

Area of Stack 3¢ &.309 Probe Heater Setting 2% & 227

Base Unit #___</

STATIC PRESSURE . LEAK CHECK "Hg , PITOT LEAK CHECK 10 MIN. CHECK

| "H2O (Ps) ___.ote Initial @& <-00s 7 Initial _cyk Final
i = "Hg. ___,004% Final ok « 00537 0" Final __¢ /_ Initial Witnessed by
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Metering System

i“”
|

ey

L

=z
Date - .3— 22 identitication: é/
Barometric pressure, P, = __ /7 5~ in, H, Calibrated by: (—7//_?”;4
Orifice Spirometer Dry gas Temperatures
manometer | (%t mle e vr:,ﬁ;; Spirometer Dry Gas Meter Time
setting gas volume (wet meten)[ |
AH ] v nlet | Qutlet | Average 0

in. H.0 - lan L, T, L T, min.
- 7 3 i oF of of of

R AATINA AN A7 dP v AR/ ie,
/o W2 dos | /3 309 | 7y Ny | r00| foz| 23
/.5 /2. Gas | /3. 556 | 7Y | /20l /ey | /R | 2O
20 14667 | /57548 | 79 | /FAlos |15 | 20

CALCULATIONS
Y AHd

_aH Vw Py {t, + 460) 0.0317 AH [‘w”ﬁo) sz
- 1af v [Pb + 1—%'%] (t,, + 460) Py {1, + 460) Vu
.S Yy T s o0 = 52
SO Y = ) cO Ad# = 7 5O
= Y= s coc An= /. 93
2 & Y= . 27 dH = /. FF
Average y:— o0 '4/44__ S O

Y =

AHd = Orifice 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.

Figure 5.6.

[ e e

Example data sheet for calibration of metering system (English units).

Ratio of reading wet test meter to dry test meter; tolerance for individual values + 0.02 from average.
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

pate 7392 o' 55

Ambient temperature '2{5 °C Barometric pressure lﬁ.zq in. Hg

Thermocouple number

L ) LJ id il

2 L

-, } . :
Calibrator E;u wdtheference: mercury-in-glass ASTM
other
Reference Thermocouple
Reference h thermometer potentiometer | Temperature
point, Source temperature, temperature, difference,
number (specify) °c °C %
—=
. Bo ling 119 95 0.
j A- W,,;(f'ei'-\
[ . 2
. 0-1 &r -
- e ( & 0.5
o0 o
ba"f h Z L C’_ 7
30 1 ©os
’-’ -
e &7

3pvery 30°C (50°F) for each reference point.

b

Type of calibration system used.
°c~+ 273) - (test thermom temp, °C + 273)

C[(ref temp,

ref temp,

°C + 273

]_10011.5%.

Quality Assurance Handbook M2-2.10
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- ' STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date 7"3”72 Thermocouple number RAC/ MeTer g‘”(@,(»

- Ambient temperature 23 °C Barometric pressure zigj in. Hg

- Calibrator (; ) ,[L Reference: mercury-in-glass

other
) Reference Thermocouple :
s Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
"i number {specify) °C °c %
) Rac | Inlet | ourler
- | 73 74
| | N
. 2 b ef i
= I’l[ '7 ‘-(A 7"
& C 73 Vst
. i
' 2
wa
P aEvery 30°C (50°F) for each reference point.
- bType of calibration system used.
. ¢ (ref temp, °C + 273) - (test thermom temp, °C + 273)]
r' ref temp, °C + 273 100<1.5%.
-
[Ji!---| Quality Assurance Handbook M2-2.10
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NOZZLE CALIBRATION DATA FORM

Date & -/ §¥-%22 Calibrated by %{ /%&/fo;ﬁ%m
— 8
Nozzle Nozzle Diameter? B c
identification D,, D, D.,, AD, Davg
number mm (ln.) mm %ln.) mm ?in.) mm {(in.)}
A ,158 Wids Wids %l
4 L) FF
B3 Wi Ze 757 /&S /¥
/5/
where
abl 23 = three different nozzles diameters, mm (in.); each
rorsy diameter must be within (0.025 mm) 0.001 in.
b AD = maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) O. 004 in.
c = v
Davg = average of Dl’ DZ' and D3.

Quality Assurance ﬁandbook M5-2.86
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ANALYTICAL BALANCE CALIBRATION FORM

Balance name AA9¢{\6r~ Number }}3{)
Classification of standard weights AJIEES
Date 0.2000 g 1.0000 g | 10.000 g | 50.0000 100.0000 g Analyst
g
G6-9-921 200.0 | (.o0vo o | 1veweo N
G- 11792 2vee.e b.odde o009 =
jou -V ero T.5.
13- 04 j.oecd
b-12-92 200y o0 oveo SO
_ ) :\ oo ‘.‘"O R I ]
G"‘"S 472 AV -L ! ’U‘j_ggg@ &/a’
~15-9 v J jred 20 . < .
=177 > ) o e oo U VRS ”@
Je L
b ~18-agf 2oY-d | e oe o e
- cod DR YVINEY R
p-22-9 200 peer S 160, 0o O S
[
30-92) 209.Y o )00 :v9¢ 0 NP
630 o J j. 4o
2 0 ' .
D.5-qz. | 00 . 000 J6
5.3-92| secec /. occe
-2 -¥2 JCo-0 70 s00 0000 J(?
7 2enf2 |l g0 feo00C oo 000 75
- 7% Seo o /000 SO 0000 Z‘S
§ - 4-%2 Roer. O 7 CO00 729 2000 7S
o592 e © /. Q00 720 . poot D (>
g_,;__qz h00. ¢ ) L0000 120 . paot V\QC)
' o : j
o .D-92 2,000 1.oJe0 (20000 § )u@
o . oo O
g-10-gg| ROV O | e 1000 001 2
- j3-92 200 .0 j-00€.0 o0 -vevi (w\
% 1';_ (:E- NGO v Pooed. o 100, 2oy )
S ya| XveE-v IO N oA
RPN .
F-a1-7q 2w00.0 /- 000 ¢ 00000 ! Cf;éL

Quality Assurance Handbook M7-2.2
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TYPE S PITOT TUBE INSPECTION DATA FORM

- -

“' Pitot tube assembly level? l/yes no

] Pitot tube openings damaged? yes (explain below) " no
2 ol

9% =20 (10°), @y = 2N °(<10°), By = __ [ ° (<5°),

=

By = 1 ° (<5°)

/

!
Tl
e

It
ro
@

|
o
T

n

J .10 cm {H__‘,‘)

A sin y = 0-03@' cm (in.); <0.32 cm (<1/8 in.),

. ‘e
=asine = 0-09 cn (in,); <.08 cm (<1/32 in.)

I

7
Tl

_ ) — T
Py 85 | cm (in.) Py H_SH9 cm (in..)y
N
_ (-
. s N
] D, = _0. 275 em (Q.’I}a'})
J Comments: '%f q> IA' \t’b”‘m\ ff\./)aMQr;/_)L ;"f/ ',7_ - q 1
L.] ALY aaar f) (Z’-j
r
an
- Calibration required? yes % no

T

Quality Assurance Handbook MZ-1.7




TYPE S PITOT TUBE INSPECTION DATA FORM

.’/"
\
Pitot tube assembly level? yes no
Pitot tube openings damaged? _____ yes {explain below) _ | ~ no
ay = A °(<10°), a,= 2 c(<10%), B = _ | ° (<50,
By = 1 ° (<5°)
Y, £
y = 1 °, 8 = ! °, A= . cm (i)
z=Asiny=_N M9 cm (93); <0.32 cm (<1/8 in.),
w=Asine = 0.019 cm@,); <.08 cm (<1/32 in.)
- —
Py £.Tga cm {(in:) P, 0.5 ecm {in.)
= _ 0 27< cm (in.)
¢ (‘) N
Comments: i 59 P\, -\/ r)/u-«t;’ !i,)_:_OZ
’.‘\MZ' q Q""
Calibration required? yes N __ no

Quality Assurance Handbook M2-1.7
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TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot tube assembly level? \/// yes no

Pitot tube openings damaged? yes {(explain below) ' . no

oy = 20 (<10°), @y = A °(<10°), By = __ | ° (<5°),
By, = 2L ° (<5°)

L) ! N . oty
Y = .ﬂ'i"‘- 0' e =

e ’ A = l' ,L' . i v'.
- ecm (in.)
z=Asiny= 0O.0% cm Uin;); <0.32 cm (<1/8 in.),
w=Asin 08 = /e cm Qipﬁ); <.08 cm (<1/32 in.) !
—
Py 0.e7p em (in.) By 0.t em (in;)
7~ '7-..../
Dt = 7RG cm {(1in.)
Comments: 2 &5 D \Lr\".f-'v\ L A~ o - < J
Adboon( @ od
Calibration required? yes ‘M. no

Quality Assurance Handbook MZ-:.7
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