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Emission Test Summary:

Source Name:

Sierra Pacific Industries

Test performed by:

Emission Technologies, Inc.

Eiission/Process Unit:

Pilot Kiln

List Operational Parameters recorded
during testing (e.g., Btu input, gallons

loaded, steam production, % capacity, fuel
feed rate, control device parameters, etc.):

Regulation requiring test:

Required frequency of test:

Engineering

Proposed Test Date(s): February 21-23, 2013
Actual Test Date(s) February 21-23, 2013
Test Method(s): US EPA Methods 1,2, 3,4, 5 & 202

Modifications (if any):

Non-isokinetic, single point

Pollutant(s), units:

Emission or concentration limit:

Total particulates; grains/dscf, [b/hr

0.00028gr/dscf
0.00026 ib/hr

Average Emission/Concentration: 0.00028gr/dscf
(include averaging time, correction if 0.00068 Ib/hr
applicable) 0.00614 Ib/Mbf
In Compliance (Y/N) N/A




INVOLVED PARTIES:

Sierra Pacific Industries

Contact:

Curt Adcock

Division Manager
Sierra Pacific Industries
14353 McFarland Rd
Mt, Vernon, WA 98273

Phone; (360) 424-7619
Fax: (360)428-6834
Email: cadcock@spi-ind.com

FEmission Technologies, Inc.

Contact:

Robert Rusi

15609-D Peterson Rd.
Burlington, Washington 98233

Phone: (800) 507-9018
Phone: (360) 757-1210
Fax: (360) 757-1118
Email: ETI@stacktester.com
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1. REPORT TEXT

1.1 Purpose

Emission Technologies, Inc. (ETI) was contracted by Sierra Pacific Industries (SPI) to perform
emissions tests on the exhaust stack of the pilot kiln focated at the Chemco facility in Ferndale,
Washington. SPI is using the pilot kiln to obtain emissions factors for particulate matter while
drying hemlock lumber. The pilot kiln was used because all emissions from the unit could be

vented out a single stack.

1.2  Test Overview

Testing was conducted from February 21-23, 2013 on the outlet stack of the pilot Kiln.
Environmental Protection Agency (EPA), Code of Federal Regulations, Title 40, Part 60 (40 CFR
60) Appendix A Methods 1, 2, 3, 4 and 5 were used to perform the filterable particulate matter
(PM) test. Title 40, Part 60 (40 CFR 51) Appendix A Method 202 was used for condensable
particulate matter. A single run was performed on the kiln exhaust. Table 1.1 presents the test

protocol used.
Table 1.1 Test Protocol

Traverse Points EPA 1 1 -
Stack Gas Velocity EPA 2 1 53 hr
0; and COy *EPA 3 1 53 hr
Moisture EPA 4 1 53 hr
Filterable PM EPAS I 53 hr
Condensable PM EPA 202 1 53 hr

*Molecular weight is assumed to be that of ambient air
The entire kiln was encapsulated in an enclosurec made of new polyethylene sheeting. A sheet
metal exhaust stack extended above the enclosure and had a single sample port for measuring the

particulates. Two inlets allowed ambient air to enter the kiln on the back of the enclosure.

Due to the extremely low exhaust gas velocity, all particulates were assumed to be less than 2.5

microns. The velocity pressure was measured using an Air Data electronic micromanometer.
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1.3  Overview of the Sampling Methods

EPA Method 1 — Sample and Velocity Traverses

EPA Method 1 was used to aid in the representative measurement of pollutant emissions and/or
total volumetric flow rate from the source. A measurement site where the effluent stream was
flowing in a known direction was selected, and the cross-section of the stack was divided into a
number of equal areas. A traverse point was then located within each of these equal areas. This

method includes the procedure for cyclonic flow check.

EPA Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate

This method is applicable for the determination of the average velocity and volumetric flow rate of
a gas stream. The average gas velocity in a stack was determined from the gas density and from

measurement of the average velocity head with a Type S (Stausscheibe or reverse type) pitot tube.
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Figure 1,1  Pitot Tube Manometer Assembly

EPA Method 4 - Moisture Content in Stack Gas

This method is applicable for the determination of the moisture content of stack gas. A sample of
the gas stream was extracted at a constant rate and then condensed and metered using an EPA
Method 5 sample train. The weight gain of moisture condensed was determined gravimetrically

by measuring the weight change of the impingers.




EPA Method 5 - Determination of Filterable Particulate Matter

Particulate matter was withdrawn from the source and collected on a quartz fiber filter maintained
at a temperature in the range of 248 & 25°F (120 + 14°C). Particulate matter that was deposited on
the nozzle, probe and front half of the filer holder were rinsed with acetone and collected in
sample bottles. The acetone was then evaporated off at the laboratory and desiccated for 24 hours.
The particulate mass from the rinse and filter were determined gravimetrically after removal of
uncombined water. The impinger contents were weighed to determine moisture content of the

exhaust stream.
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Figure 1.2  EPA Method 5 Diagram

EPA Method 202 - Dry Impinser Method for Determining Condensable Particulate Matter

The condensable particulate matter (CPM), back half fraction, is the material that condenses after
passing through the filter and was analyzed using Method 202 (OTM28). The method uses a
Method 5 sampling train with the addition of a condenser, a water dropout impinger and a
modified Greenburg Smith impinger (both dry) followed by a Teflon CPM filter. The impinger
contents are immediately purged after the run for one hour with nitrogen to remove dissolved

sulfur dioxide gases. The CPM filter is extracted with water and hexane. The impingers are
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recovered, rinsed and the organic and aqueous fractions ate separated using hexane, The organic

and aqueous fractions are then taken to dryness and residues weighed. The total of both fractions

represents the CPM.
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1.4 Results

The results of the particulate emission tests are summarized below in Table 1.2 and presented in
the Summary section of the report (Table 2.1), The units of reporting for the particulates are
pounds per hour (Ib/ht), pounds per thousand board feet (Ib/Mbf)and grains per dry standard cubic
foot (gr/dscf.

Table 1.2 Performance Test Results

Dry Kiln PM; 5 0.00029 gr/dscf
Dry Kiln PM, 5 0.00068 Ib/hr
Dry Kiln PM, s 0.00614 Ib/Mbf

The emission rates presented in the summaries are referenced to EPA standard conditions 0f 29.92
inches of mercury (“Hg) and 68 °F. The pollutant concentration (gr/dscf) multiplied by the stack
gas velocity, a conversion factor and the cross-sectional area of the stack give the emission rate in

pounds per hour.

1.5 AsFound

During the drying process the impingers were changed out once and the silica gel impingers were
changed out several times to keep from becoming saturated. The sample probe was positioned in
the center of the exhaust stack throughout the test program. This provided the highest flow

measurement throughout the test program,

The kiln was loaded with 2,267 board feet of 2”x10” Western Hemlock lumber from Sierra
Pacific’s Burlington sawmill. The kiln was operated for 55 hours and the the boards were dried to

17.3 % moisture content with a Standard Deviation of 6.3%.

The isokinetic sample rate was not within the limits of + 10% for EPA Method 5. Due to the
extremely low exhaust flow rate and small filterable particulate catch, this should not have a

significant effect on the results.
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1.6  Process Overview

The Wellons Dry kiln is heated with steam from a 25MMBtu/ht boiler. The heating cycle for the
unit is controlled by a computer that monitors wet bulb and dry bulb temperatures with the kiln.
There are two inlet vents and two outlet vents that maintain temperature within the kiln. A single

fan circulates air flow within the kiln.

Figure 1.3 below presents the kiln sample arrangement.

Exhaust Stack — E-L' £— Sample
&
Probe

..-P"::‘ ]
Intet vents | Dry Kiln

Figure 1.3  SPI Stack Diagram

1.7  Participants

J Mr. Scott Chesnut, Project Manager, QSTI 2012-653

. Mr. Robert Rusi, Operations Manager, QST 2012-656

) Mr, Dave Worguin, Field Technician, QSTI 2012-657

. Mr. Dave Wagner, Field Technician QSTI 2012-658

. Ms. Wendy Pounds, Quality Assurance Supervisor QSTI 2012-654

Mr. Don Lee served as Kiln Operator for SPL
Mr. Curt Adcock served as Project Manager for SPI




2. SUMMARY

Table 2.1 Method 5 Particulate Summary

Clienf: Sierra Pacific

Unit: Dry Kiln

Date: 02/21/13 -
Bd-Ft Dried: 2267 02/23/13
Test Hours: 53 ETI Job Number; 13-2447

ng
or/dsef
lo/hr

235
0.00003
0.60008

Organic Fraction

mg 6.0

gr/dsef 0.00008

[b/hr ¢.00019

Inorganic Fraction

mg 13.4

gr/dsef 0.00018

b/hr 0.00041

Total Condensable

gr/dscf 0.00026
0.00060

ib/hr

mg
gr/sef
gr/dsef
Ib/hr

to/Mbf

21.9
0.00028
0.00029
0.00068

0.0158
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® Qection: ETI FIELD TEST DATA

ETIFIELD TEST DATA
Table 3.1 Flows & Moisture Field Data

Client: Sierra Pacific Industries

Site: Dry Kiln

Date: 2-21t023-2013
TTITJob Number: 13-2447

Run Start Time;
Run Finish Time:

0 Sample Time, minutes 3180
Stack Shape (Circle or Rectangle): Circle
Vm Dry Gas Meter Reading,def ..o INITIAL: 745.964
FINAL:; 1933.014
Vi Volume of dry gas sanmpled, def’ 1187.050
Y Meter box calibration factor 0.992
Pyar Barometric pressure, inches Hg 2069
Psiatic Stack static pressure, inches HyO 0.00
AH Differential meter press, inches H,O 0.67
T Meter temperature, degrees F 71.5
Vie Volume of H,O collected, mt 1260.0
%% O Percent of oxygen in stack gas 20.90
% CO, Percent carbon dioxide in stack gas 0.04
Cp Type-S pitot tube coefficient 0.84
Jap g Ave. square root of pitot readings, (inches H;_O)” 2 0.1089
T, Stack temperature, degrees F 872
D, Stack diameter, feet - CIRCLE 1.00
L, W, Stack dimensions, feet - RECTANGLE
D, MNozzle diameter, inches 0.486
A, Nozde area, ft? 0.001288
Calculated Values:
Vingstd) Meter corrected volume,dscf 1162.733
Viistd) Volume of water vapordscf 56.580
B Fraction of H;O vapor 0.04064
Bs/sat Fraction of H(O vapor at saturated conditions 0.0438
% N> Percent nitrogen in stack gas 75.06
Ma Dry molecular weight of stack gas, ib/lb-mole 28.84
M., Wet molecular weight of stack gas, Ib/lb-mole 28.37
Ag Cross sectional area of stack, ft? 0.785
Py Absolute stack gas pressure, inches Hg 29.69
Vs Average stack gas velocity, ft/see 6.30
Qs Average stack volumetric flowrate, wscfin 284.42
Qsta Average stack volumetric flowrate, dscfin 271.97
I Percent isckinetic sampling 82.0




4,

LABORATORY DATA
Table 4.1

PM Gravimetrics Data

Client: Sierra Pacific

Site: Dy Kiln

Date: 02/21/13 -
02/23/13

ETTJobNumber: 13-2447

PARTICULATELABORATORY DATA

Probe/Nozzle Wash Residue TVt .

Filter Wt

Finalweight, grvvviivrnnn .- TR

Final welghit, S erorea e essicsiisssssssssssssssssnsnes 20186 2.0072
Tare Weight, Ei i e sissernees 2.0116 2.0064 |
Weight gain, Sl s Q0070 0.0008
Qrganic:
Final Weight, Sl ccrrissiissessniniiimisiaesessissssssaes 20154 2.06003
Tare Weight, Eliiivssise s, 2.0010 1.9985
Welght Saill, 8l ieseiasey s s e o v 0.0144 0.0018
Blank Cormrection, St e L0020

TOTALBACK HALF PARTICULATE, g: 0.0194 0.00206

TOTAL PARTICULATE, g: 0.0219
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. . }
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0. PROCESS DATA

To:
M
Scott Chesnut

Scott will this information help in your report.

Curt Adcock

Division Manager Burlington WA.
Sierra Pacific Industries

Bus. 360-424-7619

Cell 360-480-0663
cadcock@spi-ind.com

Ffom: Don
Sent: Monday, March 18,
To: Curt

Subject: RE:

Curt;

The pilot kiln ran for 55 hours.

The dry bulb got up to 172 to 175 degree F.
MC was 17.3 % with Std. Dev, 0 6.2

2,267 bd ft. Western Hemlock 2x10.

From: Curt
Sent: Monday, March 18,
To: Don

Subject: FW:

2013
W.

2:26

1:44

Leé
PM
Adcock

Adcock
PM
Lee

Don, | have the BF. But can you tell me the rest so | can make sure Scott puts this in the report. Any additional

information will help.

Curt Adcock

Division Manager Burlington WA,
Sierra Pacific Industries

Bus. 360-424-761¢9

Cell 360-480-0663
cadcock@spi-ind.com
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% Section: Quality Assurance/Quality Control

7. QUALITY ASSURANCE/QUALITY CONTROL

7.1  ETI Quality Assurance/Quality Control Document

Emission Technologies, Inc. continued success is an example of their pride taken in quality testing.

Analytical procedures and environmental measurement data are structured with a quality assurance program which equals
or exceeds the minimum QA/QC requirements set forth by the U.S. Environmental Protection Agency (EPA) for each
applicable method.

ET1 exceutes the following topics through every test project to ensure valid measurement data:
Preventable Maintenance

Pre-test and Post-test Calibration
Blanks and Spiked Samples

. I

Field System Checks
QA/QC Matrix Tables

Employment of QA/QC Officer

The following table is an activity matrix for Method 8 from the EPA Quality Assurance Handbook for Air Pollution
By diligently following such activity matrix tables, Emission Technologies, Inc. reports
justifiable, valid measurement data.

Measurement Systerus.

TABLE 1.1

FREQUENCY AND METHOD

ACTIVITY MATRIX FOR PROCUREMENT OF APPARATUS & SUPPLIES

ACTIONIF
REQUIREMENTS

APPARATUS ACCEPTANCE LIMITS OF _MEASUREMENT ARE NOT MET
Sampling
Sampling probe Capable of 100° C Visually check; run Repair, return
with heating (212° ) exit air at heating system to supplier,
system flow rate of 20 L/min checkout or reject
Probe nozzle Stainless steel (316); Visually check before Reshape and
sharp, tapered, leading  each test; usc a sharpen,
edge (angle <30); micronmeter to measure return to the
difference between ID before field use supplier, or
measured ID’s <0.1 after each repair reject
mm (0.004 in.); no nicks,
dents, or corrosion;
uniquely identified
(Meth. 5, Sec. 3.4.2)
Pitot tube Type-8 (Meth. 2, Calibrate according Repair or
Sec, 3.1.2); attached to Meth. 2, Sec. 3.1.2 return o
to probe with impact supplier

(high pressure) opening
plane even with or above




nozzle entry plane

TABLE 1.1 {CONTINUED)

ACTION IF
FREQUENCY AND METHOD REQUIREMENTS
APPARATUS ACCEPTANCE LIMITS OF MEASUREMENT ARE NOT MET
Differential Criteria in Meth. 2, Check against gauge- As above
pressure Sec. 3.1.2; agree oil manometer at a
gauge within 5% of gauge- minimum of three
{manometer) oil manometer used points: {0.64(0.025},
{o calibrate 12.7(0.5), 25.4(1.0)1
mm {in.) Hy0
Vacuum gauge 0-760 mm Hg range; Check against a Adjust or
+25 mm (1 in.} Hg mercury U-tube manometer return to
accuracy at 380 mm upon receipt supplier
(15in.) Hg
Vacuum pump Capable of maintaining  Check upon receipt Repair or
a flow rate of 0.03- for teaks and return to
0.05 "/ min (1-1.7 "/ capacity supplier
min) for pump inlet
vacuum of 380 mm (15
in.) Hg with pump out-
let at 760 mm (29.92
in.) Hg; leak free at
380 mm (15 in.) Hg
Orifice meter AH @ of 46.74 16.35 Visually check upon Repair, if
mm (1.84 £0.25 in.) receipt for damage; possible;
{recommended) calibrate against atherwise,
wet test meter return to
supplier
Lmpingers Standard stock glass; Visuvally check upon Return to
pressure drop across receipt; check pressure supplier
impingers not excessive  drop (Method 8, Sec. 3.7.1)
Filter holder Leak free (Method 8, Visually check before As above
Sec.3.7.1) use
Filters Glass fiber without Manufacture’s Return to
organic binder guarantee that filters supplier and
designed to remove meet ASTM standard replace
99.95% (<0.05% method D2986-71;
penetration} of 0.3-um  observe under light
dioctyl phthalate for defects

smoke particles
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TABLE 1.1 (CONTINUER)

ACTION IF
FREQUENCY AND METHOD REQUIREMENTS
APPARATUS ACCEPTANCE LIMITS OF MEASUREMENT ARE NOT MET
Hydrogen 30% H,y0; reagent Upon receipt, check Replace or
peroxide grade or certified label for grade or return to supplier
ACS certification
Potassium KI reagent grade or As above As above
todide certified ACS
Thorin 1-(o-arsonophenylazo)-  Upon receipt, check As above
indicator 2-naphthol-3,6 disul- label for grade or
fonic acid disodium certification
salt, reagent grade or
certified ACS
Barium perchlor- Ba{Cl0y); -3H:0, - As above As above
ate trihydrate reagent grade or
solution certified ACS
Sulfuric acid H,S50,, 0.0100N + Certified by manufacturer, As above
solution 0.0002N or standardize against
0.0100N NaOH previously
standardized against
potassium acid phthalate
{(primary standard grade)
NO, NO, to NO Before each field test; Repair

Chemiluminescence
Analyzer

conversion efficiency

>90%

Introduce a concentration
of 40-60 ppm NO; to the
analyzer in direct cal mode;

Calculate converter efficiency:

CDir

Bffyo, =-c2x100

v




7.2  Hand Calculations

METHOD 5 CALCULATIONS

CLIENT: _Sieffu, (‘e:\c‘ o <

Site LOCATION: L5y VaAn
i

Trosrer #2354 Runit
Nowmeaclafure:
Ay = cross-sectional area of stack, A2
A, = cross-sectional area of nozele, it?
B = waler vapor in the gas stream, proportion by vohime
Cx = pitot tube coctlicient, dimensionless
D, = diameter of stack, i
I = percent isokinetic
K, = pitot tube constant = §5.49 {W/see / G_b”: u"im]c}(imhes Hg)
1 [ Rchhes H,0)
My = ‘mol_ccular weight of stack gzis, dry basis, 1b./lb.-mmole
M, = molecular weight of stack gas, wet basis, 1b./ib.-mole
’ = My {1- Bogyt 18(Bs)
AN = differential meter pressure, inches HaO
%C0O; = percent by volume of carbon dioxide in stack gas
SNy, = percent by volume of nitrogen in stack gas
%0, = percent by volume of oxygen in stack gas
Ppy = baromelric pressure, inches Hy
JAP, . = average velocity head of stack gas, \m
" Py = "absolute stack gas pressure, inches Hg
Piaii: =  siatic pressure of the stack, inches H;O
Par = standard absolute pressure, 29.92 inches Hg
Quu = slack flow mate, dscfin
0 = sample time, minutes
To = meter temperatuee, °F
Ty = average stack temperature, °F
Tud = standard absolute temperature, 528"R
Tywey = Average absolule stack temperatare,”R = 460 + T,
Vo = corrected meter volume, dsef
Vs average stack gas velocity, ft.fsec,
Vi, = volume of water gain in the impingers, ml
Y = dry gas meter calibration factor
7000 = conversion from grains to pounds; divide by

53 Section: Quality Assurance/Quality Control
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Yolume of metered sample gas af standard conditions:

Pieter = Puge + I(;—Hﬁ = 20068+ Qﬁ,“ém =ga339At inches Hy
\' — (VJ_!!_)X (Tsid ) % (Pm:trr )X (Y)
m (Tm + 460))( (Ps!d )

(w000 Jx(528)x batsgaene)x ( 0482 )

¥, = = yaadsgssdscl
mistd) ( s 4 6ﬂ)x (29‘92) e, 43245238
Moisture Contend:
Viv(std) = (0.04715 13 /gram watcr)x (Vie) 1 grant water = 1 ml water

Vigedy = (0.04715)% (200 )= _shoge - sel’

. Vs

ws T ") Ly )

i ( w(sld} + m{sid)
Bws L S )

= - —— =g peypig water vapor fTaction
(stuss__+yeramasess) ,

Moisture Contcnt Saturated Stack Gas

2

VAPOE pressurg = € o
Ta = dry stack gas lemperature, °F
Tw = wet stack gas temperature, "F
e"= 6.08764 % 107 s tw® —1.00431x 107 x tw? +0.0756026 % tw —1,69343
e"=6.0876dx10x( %9 Y -1.00431x107%{ $3% P 40.0756026x( F17  }-1.69343 = pogayrses

[e“—[ ‘I;;g{;;{“f)(i‘.(;i t_l)) )ﬂ

B, = -

WE ps
o [{aata —tavmany )x{ 910 - 4 )
5 IHABEIEIS (2800~ (t3x gy, )
we T (Q.Q.(gi’i )

= 6B 509 %

FUse By that is the smallest for preceeding valculations,




Molecniar Weight:

Dyt
%Ng =100% - %03 - %CO_}_

YN =§00~( 2o.2a )-( 0.0% )} = 4600 %N,

My = (0442 %CO5 )+ (0.32% %04 )+ (0.28 x %N, )

My =(049% pon )+{032x_ 207 )4(0.28% 39,06 )= 2egren b/ Ib—mole

My = Mg x(1-Byg)+{(18x Byy)

My = (Mi,_)x (1 —p.eligsey )'i' (l 8% poumions ): Matbousd b/ bh—-mole
Average Velocity of Stack Gns:
Tyavg) ' ' P
Vs =K, xC, xj/Ang D oo Py = Phay 4 JStatie

M, x I 13.6

13.6

PS ;‘Rq‘&q- _).|._(+3)_=M25Lﬁq

(512 +460)
ALk Gs X 24,0 8

Vo =8549% &t % 04089 x = gAYy Risce

Valume Flow Ratc:

Tog % P
Quua = 60% {1~ By J Vg Ag x5 *ls
Tstaverx Py
528% 29,64
Qqa = 60x (I - p.otr13s01a8 )% 5103000684 % g, L3S X - v ara0g dsein

(&322 +460)x2992

Percent Isoldnetic:

0.0945% {T, + 460)% V0,
TRV, xA, x0x(1-B,,)

0.0945x { S%-2_ +460)x (un. aazege )
28,00 X bamunnst Xeenaeazhd iy X bl x{l - p.o53350180 )

= 32041 %
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Particulate (front half) Calculations:

Myn = weight of front half particulate matter, g

Mpn = mass of probe& nozzle rinse, ¢

M;: = mass of filter, g

Mb = mass of ficld total cpm blank (shall not exceed 2 mg), g
0.0154 = conversion of mg to grains (pr)

1/7000 = conversion of grains to pounds

M, = weight of particulate in mg

Blank Correction:

Mey = i\'{pn +Mp-My = (0.0'3?.'5)+{0.00L>7,- )—( i)‘ﬁf’gf:,)z 0,025 ¢

as gr/dsef:
O ’ ‘ PR i . '.' _() -
¢, - Q0IS4xM, 0015 (2.8 )y anips g fdso
Vu:(std) (&M&‘Iﬁiﬁﬁ’) :
as grl‘dscf@’?% 02. ‘ /\ff -
e - {C, as gr/dsel )x{209-7) _ (33[[;&;:;59 Y 13. 9 e /dlsel
? (20 9- O7measu;¢d) e - (20 g_rL) & )
/—//
T
as lbﬂwui'.' .
e, qqgl/dszf)xQﬂd x 60 (i )x(mq 20 )xéﬂ
- g b/}
7000 7000 ARTLAZ IR

Particulste (back half) Caleulations:

Blank Correction:

Mepm = Mi +Mg =My, = { o) (0.0vuu)-(20029)= o o5 g

as gridscf?

00154 x M, “0.0154x( Ay )

oA
v = 2,56y ar/ dscf
wmisid)




as ge/dscl @ 7% Oy

(C, asgr/dsof Jx(209-7) _ (" )x139

NA

3

(209 - Omemrcd)/

-

as lb/hour:

C = {C, as grfdscf)x Q,,y x 60

e

-~

{20.9- )

’
fastamess )x{ag1.63207)% 60

d 7000

Teclinician Signature A‘l S

7000

gridscf

i
=5.96%r17_1b/hr
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Meter Calibration

7.3
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7.4  Temperature Sensor Calibrations

Hater Sox Temrpersture Rezd-out Chacks

Datee 97572002 Catibrator: DWW
Peadout 1D | Mater Bou# | SetTemrp. | BoxTermn. [Set Terp. |BoxTemp. (SexTemp. |BoaTemp, | % DA € D % DifF
(AR HF-A 230 251 135 126 58 68 015 .25 0.00
Manx2 HF-A 250 252 125 1% 63 63 -335 040 [11E1]
Man w3 HF-A 230 253 125 125 £3 62 -0.57 025 0.23
Mzin #3 HF-A 250 252 125 124 63 83 .35 025 00
Msin £3 HF-A 250 253 125 125 &3 63 -0.57 -5 o400
Probe HF-A4 230 232 125 126 63 9 .38 035 0.2%
Man & HE- 250 252 115 125 [ 69 038 £.25 .23
Mzn 72 HF 350 352 125 125 & £9 3 0.0 .23
Mzin#3 HF 250 152 125 125 63 &3 038 000 000
Main 7d HF- 250 252 123 125 &% &6 -0.35 000 05%
Proba HF4 50 245 125 124 = 63 0.1% 023 000
Filter HF-l 50 250 135 125 53 67 0.0 0.0 020
Msn 51 HE-AL 15 352 125 125 68 67 038 009 023
Mi'n 2 HF-LE 250 53 125 123 63 3 .57 pes] .23
hiz'n §3 HF-LY 250 53 125 125 133 133 037 o i)
Msin £3 HELE 250 51 123 124 63 63 -0.18 45 DI
Mzin 55 HE-H pLl] 153 135 125 63 63 057 0.25 200
Prebz HE-4L 250 251 125 126 3] 70 019 023 .53
Fier HE-MI 150 252 125 126 63 &9 Q3% -0.2% -0.23
Man £l HF-E 250 231 125 124 £8 &2 .19 0.25 ool
Hin 62 HF-E 250 251 125 125 68 70 £.19 033 059
Wzn 53 HF-£ 150 254 125 126 83 33 -0.19 -0.25 -£.13
Wizn 7 HF-E 230 251 125 126 63 &9 .19 025 .23
hiz'n B3 HF-£ 253 251 125 126 63 63 019 £25 0.m
Probe HF-£ 250 251 125 125 63 &3 -0 48 £.25 000
Fiter HF-£ 250 251 125 126 £5 ] 0.1% £ .25 -0.23
Man w1 HF-8 250 249 125 128 123 2 0.13 -0.25 -117
Man w2 HF-B 150 249 125 125 88 Fit) 0.12 0.25 .53
Kan &3 HF-B 30 243 115 127 63 i) o18 2.52 053
Wam £4 HF-E 250 249 125 125 63 Fill &.19 0.2 -0.39
Man &5 HF-B 250 251 125 125 68 &9 D19 0.25 0.29
Probz HF-8 150 232 125 127 (] 2 038 0.53 .29
Filter HF-B 250 250 125 125 &3 10 0.00 Q.00 -0.59
Kan#l HF-D 230 237 135 124 [ 65 -1.34 0.25 083
MenF2 HF-f 250 58 125 124 68 -£53 023 [
Mo 73 HF-0 250 157 125 124 63 62 134 025 1.76
Tz k3 HE-D 250 235 125 i 6% & 0486 273 117
MHanas HE-D 30 258 125 122 68 2] -115 073 117
Han &6 HF-D 250 258 125 122 68 &5 -1.15 673 LX)
Probe HE-D 250 252 125 125 83 68 -0.33 eI 5%
Fitter HE-D 250 252 125 125 &3 63 -0.35 000 147
Men =1 ] 250 51 125 135 & &6 015 | 02 [ 059 |
Hizin 2 HF-] 250 251 115 127 &3 €6 019 050 0.59
Wzn &3 HF) 250 251 125 127 63 &6 015 £330 053
hizn 24 HF-) 250 251 115 126 £ 66 £.15 025 0359
Probs HF-1 50 251 135 123 8 65 0 ie 0.00 088
Fitter HE-) 250 238 125 125 63 66 0.1¢ 00 055
Iiin gt | LF-3-15850 | 250 252 135 125 68 [ .35 [ 0.59
Wiraf2 | LF-3-15850 250 232 125 135 &8 ) -0.38 325 059
Mz w3 | LF-3-15950 230 252 125 126 &5 66 £38 .25 0.59
Msin 74 LF-3-1535D 250 253 125 125 &5 67 .57 0.25 0.29
Probs LF-3-1595D 250 232 125 126 65 67 0358 015 029
Filter LF-3-1593D 150 252 125 126 63 [ad 038 025 0.5¢




Date: 9/5/2012

Themocouple Calibrations

Operator: DIW

Ref. 1D#: Control Company
S/N: 90832009

Therm. Ref. Set Pointin Degrees C Thermocouple Response Difference in %
1D # Ice Ambient| Boiling In Degrees C Ice Ambient| Boiling
3361 1 20 103 0 20 101 0.365 0.600 0.532
P-537 1 20 102 1 19 102 0.000 0.241 0.000
ETI 73 1 20 101 0 20 100 0.365 0.000 0.267
PT-1 1 20 101 0 19 101 0.365 0.341 0.000
3296 1 20 98 0 20 98 0.365 0.000 0.000
3311 1 19 98 0 20 97 0.365 -0.342 G.270
3314 1 20 104 i 20 101 0.000 0.000 0.796
3353 1 19 98 0 20 98 0.365 -0,342 0.000
PT-2 1 20 102 1 20 100 0.000 0.000 0.533
ETI60B 1 20 99 1 20 100 0.000 0,000 -0.269
ETI40A 1 19 98 0 20 100 0.365 -0,342 -0.539
P-441 1 20 100 i 20 160 0.000 0.000 0.000
HF-E in 1 21 103 1 20 101 0,000 0.340 0.532
HF-B in 1 19 100 1 18 101 0.000 0.342 -0.268
HF-B out 1 19 100 2 18 100 -0.365 0.342 0.000
HF-Din 1 21 100 1 20 100 0.000 (.340 0.000
HF-D out 1 20 103 1 20 101 0.000 0.000 0.532
HF-E out 1 21 103 1 20 101 0.000 0.340 0.532
HF-Min 1 20 100 1 20 101 0.000 0.000 -0.268
HF-M out i 20 100 1 21 100 0.000 -0.341 0.060
HF-tin i 18 100 0 18 99 0.365 0.000 0.268
HF-1 out 1 18 100 O 19 100 0.365 -0.344 0.000
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Date: 9/5/2012

Operator: DJW

Ref. ID#: Control Company

S/N: 90832009

Therm. Ref. Set Point in Degrees C Thermocouple Response Difference in %
ID# lece Ambient{ Boiling In Degrees C ice Ambient | Boiling
3363 4 20 101 5 20 100 -0.36 0.00 0.27
3464 5 20 101 5 20 100 0.00 0.00 0.27
3226 4 20 100 S5 20 100 -0.36 0.00 0,00
3482 5 20 100 5 20 100 0.00 0.00 0.00
3468 4 20 101 5 20 100 -0.36 0.00 0.27
3312 4 20 101 1 20 100 0.00 0.00 Q.27
3377 4 20 100 5 20 100 -0.36 0.00 0.00
3474 4 20 100 3 20 100 0.36 0.00 (.00
3375 2 20 100 3 20 100 -0.36 0.00 0.00
3264 4 20 100 4 20 100 0.00 0.00 0.00
3357 5 20 100 4 19 100 0.36- 0.34 0.00
3376 4 20 100 3 20 100 0.36 Q.00 0.00
3074 3 20 100 3 22 100 0.00 -0.68 0.00
3122 5 21 100 5 20 100 0.00 0.34 0.00
3360 4 20 101 4 19 106 0.00 0.34 0.27
3081 5 20 100 5 20 100 0.00 0.00 0.00
3364 4 20 100 5 20 100 (2,36 0.00 0.00
3265 5 20 99 4 19 100 0.26 0.34 -0.27
3351 4 20 100 5 20 100 -0.36 .00 0.00
3352 4 20 100 5 19 100 -0.36 0.34 0.00
3355 4 20 101 5 19 100 -0.36 0.34 0.27
3359 5 20 100 5 19 100 0.00 0.34 0.00
3069 4 20 100 5 19 100 -0.36 0.34 0.60
3358 3 20 101 4 19 100 -0.36 0.34 0,27
3436 3 20 100 4 20 100 -0.36 0.00 0.00
2032 3 19 101 2 20 95 0.36 -0.34 .53
PR-2 2 20 100 1 21 99 0.36 -0.34 0.27
ETI 16 2 20 101 2 20 99 0.00 0.00 0.53
ETI 14 2 20 101 2 19 99 .00 0.34 0.53
ETI 3 2 20 100 2 20 99 0.00 0.00 0.27
ET1 2 1 20 101 2 20 99 -0.36 0.00 0.53
ETI 12 2 20 99 2 19 99 0.00 0.34 0.00
ETI 4 2 20 100 2 i9 99 0.00 0.34 0.27
ETI 15 2 20 99 2 19 99 0.00 0.34 0.00




Pitot Tube Calibration

Techinologies, Inc.

S-Type Pitot Tube Calibration Sheet

Pitot 1. D.:
Caltibration Date:
Calibrated By:
Pitot €, =
Tube Diameter (D)=
P= 0470
P= 0.470
P= U230 L
P,+ P, =P, (See Pigure 2.2 43 Pazs
Is LOSD, <= Py o <= 15D, YES
Transverse tube  ($ee Figure 1-3 1 & a4y}
a o Limit Pass
=5° YES
Lougitudinal Tube  (See Figures 2-3 oy vz (0}
81 s Limit Pass
=5 YES
Longitudinal Tube (See Figures 2-3 )
Z- angle z Limit Pass
O 0.000 <= .125" YES
Loungitudinal Tube (See Figures 2-3 ()
W Limit Pass
0,016 <= {03125 YES

o3 Section: Quality Assurance/Quality Control




END OF TEST REPORT
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