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FACILITY NUMBER Y 0 Y - _8g - 2 Q Q & SOURCE -.<LA . . -- - d. - --- il 

COMPLIANCE DETERMINATION SUBMITTAL FORM AP-42 S~ect~on 117 
i: Reference 1'3 

I Repon Sect 
COMPANY glean 7, jp DATE OF TEST - )D I j 6  I 9 Reference - -% 

( ) N o t i f i c a t i o n  o f  observat ion o f :  
(vf Test repo r t  on sampling o f :  

I 
P a r t i c u l a t e  - Method 5 (4 VE ( i n i t i a l )  - Method 9 ( ) 
S u l f u r  d iox ide  - Method 6 ( ) GAP Test ( i n i t i a l )  
Oxides o f  Ni t rogen - Method 7 ( ) SOCMI - Method 21 

( 1 
( 1 

Other ( 1 ( 1 

This i s  ( ) i n i t i a l  compliance o f  ( ) an NSPS source. 
(4 r e t e s t  ( a S I P  source. 

( ) a NESHAP source. 
( ) a RCRA source. 
( ) an a i r  t o x i c s  source 

Note any specia l  considerat ions (Exp i ra t i on  o f  Permit, l i t i g a t i o n ,  e t c ) :  

Al lowable Emissions (w i th  u n i t s )  

Run 1 Run 2 Run 3 

3~/~b 3' o/AhP 3.19'4~~ 

Submitted by: & Date ) p ~ $ - 9 J  
_ - _ - - _ _ - _ - _ _ - _ _ _ - - - - _ _ - - - - _ - - - - - -  

Emissions 

Run 1 Run 2 Run 3 AVG. #/LC 
/- E 7  2.3/ 2.22 Z . / 3  

Comnents : 

Eva1 uated by: d3;87f &a Date 12 9, 
ADEM Form 175 



PARTICULATE EMISSIONS TEST 

FOR 

AMERlCAN OLEAN TILE COMPANY 

Fayette, AL 

Date: 22 October 1991 

Date of Test: 16 October 1991 

Type of Test: EPA Method 1, 2, 3, & 5 

Permit Nwnber: 404-0007-2002 

I.D.: Crushing & Screening Line #2 (#52) 

Average Productlon Rate: 13.22 TPH 

Average Particulate Mass Rate (PMR): 2.1 lbslhr 

A.D.E.M. Allowable: 3 lbslhr 

Tested By: 

Pensacola P.O.C., Inc. 
109 S. Second Street 
Pensacola, FL 32507 

Phone: 904 456-4406 

copies to: 
American Olean Tile 
A.D.E.M., 
f i le 



Name: American Olean Tile Company, Permit #404-0007-2002 
Location: Fayette, AL 
Test Date: 15 October 1991 

TABLE OF CONTENTS 

Title Page and Test Results 

Test Description 

Verification of Production & Procedures 

Run No. 1 Calculations 

S-ries 

Field Data Sheets 

Nomenclature 

Particulate Sampling Train 

Sampling Points Locations 

Equipment Calibrations 



TEST DESCRIPTION 

Pensacola P.O.C., Inc. performed particulate emissions test 
on the Crushing and Screening Line # 2  ( # 5 2 )  located at 
American Olean Tile Conpany in Fayette, AL on 16 October 
1991. The test was conducted to demonstrate conpliance with 
the rules and regulations of the Alabama Department of 
Environmental Management (A.D.E.M.). A.D.E.M. was notified 
of testing prior to the test. 

The source of airborne particulate is body material and grog. 
The airborne particulate matter generated by this process is 
controlled and collected by two baghouses (one for body 
material and one for grog). Both air streams are combined 
into a single stack which discharges filtered air into 
atmosphere. Test was conducted on stack portion downstream 
from where these two combine. 

A total of three sets of particulate emissions were collected 
isokinetically, each lasting sixty minutes. A total of 
twenty points were sampled during each run. The samples were 
extracted through two portholes, ten samples per porthole. 
The locations of portholes and sampling points are shown on 
enclosed sketches. 

The test was conducted by K. C. Sviglin, Kevin Peavy and 
Barbara Sviglin of Pensacola P.O.C., Inc., Pensacola, FL. 



B' 
ma American Olean HlBll ~~~ 

October 17, 1991 

Mr. ~ h r i ' s  S v i g l i n  
Pensacola P.O.C., Inc .  , 

109 South Second S t r e e t  
Pensacola,  FL 32507-3607 

. .  . 

Dear M r .  Sv ig l in :  

This  l e t t e r  is t o  document t o  you t h e  crushing r a t e  of our  
body p repa ra t ion  p l a n t  dur ing  t h e  period i n  which you sampled 
two of our exhaust s t a c k s  f o r  p a r t i c u l a t e e m i s s i o n s .  The 
crushing  rates were a s  follows: 

Line 51, permit #404-0007-2001, was crushing body 
m a t e r i a l  on 10/15/91 a t  a r a t e  of 12.15 tons  pe r  
hour. 

Line 52, permit #404-0007-2002, was crushing body 
m a t e r i a l  a n d g r o g  on 10/16/91 at a combined r a t e  
of  13.22 t ons  pe r  hour. 

Both of t h e  above crushing r a t e s  were maximum f o r  those  systems 
a t  t h e  time your t e s t  was made. 

Yours t r u l y ,  

H. Tyson DeLoach, Jr. 
Senior  Ceramic Engineer 

/ cm 

cc:  H. C. Darnel1 

American Olean Tile Company 
P.O. Box 659, Feyene. AL 3ES55085B 
(205) 832-8944 FAX (205) 932-6895 



PENSACOLA P.O.C., INC. 
109 South Second St.. Pensacola, FL 32507 U.S.A. 304 456-4406 

ENVIRONMENTAL TESTING AND TROUBLESHOOTING 

22 October 1991 

1 .  Larry Brown 
Alabama Department of Environmental Management 
1751 Cong. W. L. Dixon Drive 
Montgomery, AL 36130 

RE: American Olean Tile Conpany 
Fayette, AL 35555-6895 

Dear Mr. Brown, 

Regardlng the 16 October 1991, EPA Method 1, 2, 3, & 5 test 
conducted by our company on Crushing and Screening Line #2 
(#52), permit number 404-007-2002 located at subject site, 
please be advised that to the best of my knowledge, all 
applicable field and analytical procedures comply with AL 
Department of Environmental Management requirements and all 
test data and plant operating data are true and correct. 

Sincerely, 

Barbara Sviglin (Schwiglin) 



I. Necessary Data 

METHOI) 5 l ' ~ \ l < T l ~ : ~ ! l . ? ~ ' ~ l ~ .  ? ' C . \ Y  

CALCULATION ICUIIM !,;t,;<. 1 

I n .  I . . .  , 1r1c .  . 

A. Reference Method /I I American Olean T i l e  Co. 

d _ f t  
2 . Area of Stack A I; q , d  

Fayette ,  AL 
RUN 1 - 

. No. of equivalent diameters upstream 3, q Line #52 

. No. of equivalent diameters downstream 7. 1 , 

. No. of t raverse points 9 0 

. Total tes t  t ime  0. 6 0  minutes 

r= 2 -1- 4 6 0  = ! 5 / ' 7 ° ~  . Average s tack  temperaturc < ii7r7 OF 

. Staclc absolute pressurc ,?s .3c. i i? '.' Hg. ;,t<,L . 5;c.. ?-J, 

. Barometric Pressure Pb ,30i ( j ?  " ~ g .  _ .. ,/ . a p  l a y  [/AT LL-. '3 /.\ - 1 IJ? 

C. Reference Method # 3 

% co2 c, ; % 0 2  ~ 2C ; % co ; % N2 

0. Reference Method # 4 

Water collected 

lmpinger H20 '3 rnl 

Silica Gel I 3 gb 

E. ~ e i e r e n c e  Method f l  5 

. Area of nozzle 4 ,_c). ~'c''1'1.7 ' ft ? - 

. Average AH I 7"/. in. H 2 0  - 

. Average meter  tempera ture  <, L.4 "F T..= , + 460 = 5 '  O R  
. .m . Dry gas meter  correction f ac to r  Y,,, \. I fi 

. Volume metered Vm c J  DCF 

. Particulate Weight M 0 .  L'37.4 % Mn 7 1 mg  

A. .Standard Volume Metered Ym= Dry Gas Meter Calibration factor 

( Ts t d )  

vm(std) ~~d 'm ( pStd)  

(3fi,/JCj + liCrci in. HE 
v 

m(std)= 
( . I ,  ) ( 5 2 8 0 ~ )  13.6 . 

( 29.92 in.HG.) ( . 5 q  O R )  



P e n s a c o l a  P .O.C. ,  I n c .  

8.  Moisture Content of Stack Gas 

I. H20 collected In impingers in standard cubic fee t  

Ws = F (VI - VI) 

3 '=(~td) -0.04707 11 / rn~  , ( 3 ml)- = fi i41.2. SCF 

2. H20 collected in silica gel in standard cublc.feet  

3. Moisture content of s tack gas (Bws) 

(.J :7 AG ~2 
BWS = - - G . G j.3Y.7 !<' i , :3 7 :>- 

C. Molecular Weight of Stack Gas ( tb/lb mole). 

I. Md (Dry molecular weight) = MxBx 77 . 
I--------- 

Md = (.44) ( 0 %C02)+ (-32) ( '2 I go2)+ (-28) ( %€Oh (128) 

. M~ = .( O + 7 .  ' + 2 i I ) = 3 %  ~ b / ~ b  mole 

2. MS (Wet, Molccular Weight) = Md .(I - Bws) + 18 Bws 

D. A v c r a g c  stack G a s  Veloc i ty  

v = s K .  
P- =P (GI 



Page 3 

p a n s a c o l a  P.O.C., I n c .  

E. Q u a n ~ i ~ y  of Air 

2 Qa = (VS. lllscc) (As i t .  ) ( 60) = ACFM 

Q : j4 .4 '7  x l j .2S'  x 60 = \ 1 ACFM a 

F. Average Stack Gas Volumetric Flow Rate 

5 2 8 - F  3ci. I (,.> " Hg. 
= iCii2-q ( 1 I 

s 29.92"Hg.  51 -7 "R 

G. Pollutant Mass Rate 

H.  % lsokinetic Variation 

f;  "rn(std) '(std) . . XI E 
60 &/rnin ( ) .x 100 

An . . vS 's "(std) - Bws 
i -. 

( ..> 1 7 a1 = ) (5 1.12t7S~R ( 29.97, in. Hg.) 
(n .ecwi '7 ) . f tL)  ( r. ,- 

WV rnin) (71.47 itlsec) (..3o.lLin.Hg) 528OR x 60 ( 1 -0.01 

gr/ DSCF 



Pensacola P.O.C. Inc. 
109 S. Second Street 

Pensacola, Florida 32507 

(904) 456-4406 

Client's name: American Olean Tile Company 

Location: Fayette, AL, Crushing & Screening Line#2 (#52) 

Test date: 16 October 1991 

Input data s m r y  
Run number: 1 

1) Area of stack (As) in SF: 
2) Nozzle size in inches: 
3) Area of nozzle (An) in SF: 
4) Dry gas meter correction factor (Ym): 
5 )  Number of portholes: 
6) Number of traverse points per porthole: 
7) Total number of traverse points: 
8) Duration of traverse points in minutes: 
9) Total test time in minutes: 
10) Barometric pressure (Pb) in in. HG: 
11) Stack static pressure in in. WG: 
12) Average delta P in in. WG: 
13) Square root of delta P: 
14) Average delta H in in. WG: 
15) Average stack temperature (ts) in F: 
16) Average stack temperature (Ts) in R: 
17) Average meter temperature (tm) in F: 
18) Average meter terrperature (Tm) in R: 
19) Percentage of C02: 
20) Percentage of 02: 
21) Percentage of CO and N2: 
22) Impinger water gain (Vf) in ml: 
23) Silica gel gain (Wf) in grams: 
24) Volume collected (Vm) in DCF: 
25) Particulate collected (MI in grams: 
26) Particulate collected (Mn) in mg: 



Pensacola P.O.C. Inc. 
109 S. Second Street 

Pensacola, Florida 32507 
(904) 456-4406 

Client's name: American Olean Tile Company 

Location: Fayette, AL, Crushing & Screening Line#2 (#52) 

Test date: 16 October 1991 

Test results s-ry 
Run number: 1 

A. Stack absolute pressure (Ps) in in. Hg: 

B. Standard volume metered (Vm std) in DSCF: 

C. Moisture content of stack 

1. HZ0 collected in impingers in SCF: 

2. HZ0 collected in silica gel in SCF: 

3. Moisture content of stack gas (Bws): 

D. Molecular weight of stack gas (Ibllb mole) 

1. Dry molecular weight (Md): 

2. Wet molecular weight (Ms): 

E. Average stack gas velocity (Vs) in ftlsec: 

F. Actual flow rate (Qa) in ACFM: 

G. Volumetric flow rate (Qs) in DSCFM: 

H. Particulate mass rate (PMR) in lblhr: 

I. Percent isokinetic variation ( I ) :  

J .  Particulate-conc. (Cs) in grains1SDCF: 



Pensacola P.O.C. Inc. 
109 S. Second Street 

Pensacola, Florida 32507 

Client's name: American Olean Tile Company 

Location: Fayette, AL, Crushing & Screening Line#2 (#52) 

Test date: 16 October 1991 

Input data s-ry 
Run number: 2 

1) Area of stack (As) in SF: 
2) Nozzle size in inches: 
3) Area of nozzle (An) in SF: 
4) Dry gas meter correction factor (Ym): 
5) Number of portholes: 
6) Number of traverse points per porthole: 
7) Total number of traverse points: 
8) Duration of traverse points in minutes: 
9) Total test time in minutes: 
10) Barometric pressure (Pb) in in. HG: 
11) Stack static pressure in in. WG: 
12) Average delta P in in. WG: 
13) Square root of delta P: 
14) Average delta H in in. W: 
15) Average stack temperature (ts) in F: 
16) Average stack temperature (Ts) in R: 
17) Average meter temperature (tm) in F: 
18) Average meter temperature (Tm) in R: 
19) Percentage of C02: 
20) Percentage of 02: 
21) Percentage of CO and N2: 
22)-Inpinger water gain (Vf) in ml: 
23) Silica gel gain (Wf) in grams: 
24) Volume collected (Vm) in DCF: 
25) Particulate collected (MI in grams: 
26) Particulate collected (Mn) in mg: 



Pensacola P.O.C. Inc. 
109 S. Second Street 

Pensacola, Florida 32507 
(904) 456-4406 

Client's name: American Olean Tile Company 

Location: Fayette, AL, Crushing & Screening Llne#2 (#52) 

Test date: 16 October 1991 

Test results s m r y  
Run number: 2 

A. Stack absolute pressure (Ps) in in. Hg: 

B. Standard volume metered (Vm std) in DSCF: 

C. Moisture content of stack 

1. H20 collected in impingers in SCF: 

2. H20 collected in silica gel in SCF: 

3. Moisture content of stack gas (Bws): 

0. Molecular weight of stack gas (Ibllb mole) 

1. Dry mlecular weight (Md): 

2. Wet mlecular weight (Ms): 

E. Average stack gas velocity (Vs) in ftlsec: 

F. Actual flow rate (Qa) in ACFM: 

G. Volumetric flow rate (Qs) in DSCFM: 

H. Particulate mass rate (PMR) in iblhr: 

I. Percent isokinetic variation (I): 

J. Particulate-conc. (Cs) in grainslSDCF: 



Pensacola P.O.C. Inc. 
109 S. Second Street 

Pensacola, Florida 32507 

(904) 456-4406 

Client's name: American Olean Tile Company 

Location: Fayette, AL, Crushing & Screening Line#2 (#52) 

Test date: 16 October 1991 

Input data summry 
Run number: 3 

1) Area of stack (As) in SF: 
2) Nozzle size in inches: 
3) Area of nozzle (An) in SF: 
4) Dry gas meter correction factor (Ym): 
5) Number of portholes: 
6) Number of traverse points per porthole: 
7) Total number of traverse points: 
8) Duration of traverse points in minutes: 
9) Total test time in minutes: 

10) Barometric pressure (Pb) in in. HG: 
11) Stack static pressure in in. WG: 
12) Average delta P in in. W: 
13) Square root of delta P: 
14) Average delta H in in. W: 
15) Average stack temperature (ts) in F: 
16) Average stack tenperature (Ts) in R: 
17) Average meter temperature (tm) in F: 
18) Average meter temperature (lh) in R: 
19) Percentage of C02: 
20) Percentage of 02: 
21) Percentage of CO and N2: 
22) Inpinger water gain (Vf) In ml: 
23) Silica gel gain (Wf) in grams: 
24) Volume collected (Vm) in DCF: 
25) Particulate collected (MI in grams: 
26) Particulate collected (Mn) in rng: 



Pensacola P.O.C. Inc. 
109 S. Second Street 

Pensacola, Florida 32507 
(904) 456-4406 

Client's name: American Olean Tile Company 

Location: Fayette, AL, Crushing & Screening Line#2 (#52) 

Test date: 16 October 1991 

Test results sumnary 
Run number: 3 

A. Stack absolute pressure (Ps) in in. Mg: 

B. Standard volume metered (Vm std) in DSCF: 

C. Moisture content of stack 

1. Ii20 collected in inpingers in SCF: 

2. H20 collected in silica gel in SCF: 

3. Moisture content of stack gas (Bws): 

D. Molecular weight of stack gas (Ibllb mole) 

1. Dry molecular weight (Md): 

2. Wet molecular weight (Ms): 

E. Average stack gas velocity (Vs) in ftlsec: 

F. Actual flow rate (Qa) in ACFM: 

G. Volumetric flow rate (Qs) in DSCFM: 

H. Particulate m s s  rate (PMR) in lblhr: 

I. Percent isokinetic variation (I): 

J. Particulate conc. (Cs) in grainaISDCF: 



COMPANY NAME : . .&.&PLP.~+~ 01 P & L ~ X C I ? .  , 

CItd 
DATE TESTED:  

I . O C A T I O N : _ + P ~ ~ ~ .  ee fit!. : C ~ ~ T \ ~ C ~ - ~ C P P ~ N L L  PAGE - OF .3 
u 

RUN NO. : 1 PORT NO. : # OPERATING RATE: 

T E S T  START TIME:  7: 3 3  A/-"? T E S T  STOP TIME:  8 : q l  A? 

A M B .  T E M P .  : 4 0  FDB XRH: K :  , c p :  L11f4 AHA: /, 73 

B A l t . P R I S S S . :  3 8 : 0 3  " ~ g  NOZZLE N O . :  f f  2 

2: 

t I I I I I I I I I I I 

It56,S I ItgO I l t ' ? ?  I b k  I 1 57 

NOTES : IC@ 
, ? ~ " w G C J ) ~ - ~ . O ~  
s ,ori wo ( r w  ,q k7Lc., 

I 



& M ~ Z / ~ & A /  @ L ~ A /  Cfl NAME: / Q/ /&I$/ --@:&- DATE TESTED: 

L O C A T I O N : - - - - ? ~ Y ~ ? ~ ~ &  Aft ceuts&&ke* 2 PAGE OF .- 3 

RUN NO.: 2 PORT NO.:  l d L  OPERATING RATE: 

TEST STAliT TIME: 9 ;Z 4 TEST STOP TIME: \ L , ' . Y ~ .  4 / r !  

AMH. TEMP. : 4 3  FDB I :  - I<: I.// CP: ~9,#4 &E: ),yy 
n A R .  PRESS. : 3l?;/4 "Hg NOZZLE NO. : L%!- 

1, E A I< T 15 S T S 
TRAIN P I T O T  

" WG 
S E C s  
METER I N  
ME'I'ER OUT 

PRETEST 
V 

I 

POSTTEST 

7.93.444 

PRETEST 
I S  
60 

r q 3 . q . 4 4  
0 4 2 *  4 2 8  

POSTTEST 
I 4  
biD 

o42 ,42C 
I L I 



-- . ,+n 'm-1 L b flL. COMIJANY NAME : 
7 6//6 / 9  / DATE TESTED:  

:' -1 .V l. 7 7 6  ,&-L, LOCA1'ION: t 
3 -- 1 01' .- 

RlJN N O .  : '3 PORT N O .  : / #' 3 OPERATING RATE : 

TES'I' S'rAIZ'r TIME:  / / ; Ll.5 /?cl T E S T  STOP TIME: - 
AMI4. TEMP. : 5 7 FDB %Rll:  K :  /,dl5 CP: d34  a%: 1 ~ 7 4  

NOZZLE NO. : 



CL I ENT : American Olean Tile Company DATE: I ( ?  -I/,- .q/ 

LOCAT I O N : Fayette, AL SOURCE: Crushing & screening Line # 

c m )  
Run Number 

Nozzle Size 0 . 1  8b 
Average 

,,,<'; Stack Temp, 
hU 

+ 

-- 
-- 

Average 

4TH 1mpinge.r Temper.ature (end of run): 9 v deg. F 

I 

I 

Total 

Water: 

cyclone 

impinger 81 

impinger # 2  

imp1 nger # 3  

Filter: Pretest Post-test 
w e i g h t 0 . L a 8 7  g Weight 0 . 6 ~ 1 3  g Gain 0.0526 g 

Wash: Desicated Container # A )  9 
Weight J5.53.1.7 g weight j S . S b 4  g ~ a i n  0.0098 g 

. . 0 .a3741 

Out 

-c ./ 

/& 

I r.7 "L 

I 
3 m I 

In 

.-o.- 
O (7. 

10  C-2 

.- o - 

PPOC Form 101 ( 6 . / 9 0 )  

S.ilica Gel: 

impinges ~4 

Color 

u(&.- c-QcueG,r 
I 

 POL;^^. 
&2ij L7u.  

Out ' In 

1 
, J Y C , , ~  

Gain 

Color 

C '/? .,,AL 
Gain in g 

1 2 , 3  



. I 

CL I ENT : American Olean Tile Company DATE : . i ( -  ' / i  

LOCAT I ON : Fayette, AL SOURCE : Crushing & screening Line 41 

c a5a3 
Run Number 2 

Nozzle Size {;, /9[;1 <. , , ... 1 >; (') 

(1) (2) Aver nge 

Stack Temp. 

Gnin 

rn l 

4TH Impinger Temperature (end of run): c deg. F 

Water: 

cyclone 

impinger # 1  
.. 

lmpinger # 2  

impinger # 3  

Total 

Out 

LC ...,. 

! CT' 

I (; .'i 

I 

In 

-.- c+.> . - 

/ c  z: 
i L, C: 

. - c-,.' 

-- 

r 

Filter: Pretest 
Weight D.ba53 g 

Color 

..LC!! p 74 <~ ,, ; ,c, 
I 

cr C; c 

@(JG@. 

Averago 

- 
- 

Wash: Desicated 
Weight i5 ,%24I  g 

Gain in g 

11 15 

Post-test 
Weight 0.b657 g 

- 

Color 

p 

Container # 220 
Weight 15.5190 g 

Out 

.q c:,e , t$ 

S,illca Gel: 

impinger lt4 

Gain 0.0964 g 

In 

L61I,ci') 
9 v 7 ,  , 

PPOC Form 101 (5190) 



C L I E NT : American Olean Tile Company DATE: 1 ~ .  / G ; .  

LOCAT I ON : Fayette, AL SOURCE: Crushing &. Screening Line # 

Run Number 3 , i., (.:.. 
~ o z z l e  size f., ~ . ( / y d  P .  

(1 2 3 Average 

Stack Temp, 

! 

Gain 

-- 

5 

4TH impinge-r Temper.ature (end of run): - 4C) deg. F 

Water: 

cyclone 

impinger #1 

imp i nge r # 2 

impinger # 3  

- 

Total 

Out 

7-> 

<> 
Ic, 4 

I 

In 

--s '- 

IC  C.\ 

I C  (; 

.- 0.- 

Averago 

Filter: Pretest 
Weight 0.6357 g 

Color 

{ ,: : , . . . cq .  ' .-C<\' q. .-. ., :,;, 

~!LcI~,; 
a&-. 

Wnsh: Desicated 
Weight 15,5\S4 g 

Gain in g 

1 1  14 

Post-test 
Weight 0.b.637 g Gal n 0.636$' g 

Out Color s,i I i ca Ge 1 : 

impinger # 4  

Container #q 1 
Weight /fi.S)_g+ g 

In 

C6189 
7 .') 

PPOC Form 101. (6.190) 



( Pensacola P.O.C., 1ncJ -- 

= Cross-sectional area of nozzle, ftL 
(3  significant digits) 

= Area of stack, ft. 2 

= Water vapor in the gas stream, proportion by volume 
(dimensionless) 

= Pitot tube coefficient (dimensionless) 

= Particulate concentration, grains/DSCF 

= Particulate concentration (cS adjusted to 50% excess air) 
grains/DSCF 

= Particulate concentration (cs adjusted to 12% CB2) 
grains/DSCF 

= Emission rate in terms of applicable standard 

= Emission rate corrected for anisokinetic sampling 
conditions 

= Excess air, % 

= Percent of isokinetic sampli~ 

= Orifice correction factor (dimensionless) 

= Pitot tube constant, 

85.49 ft/sec. r (lb/l-le) (in. llgj] 

1 (OR) (in. 30) 

= Wimnn acceptable leakage rate for either a pretest leak 
check or for a leak check following a canponent change; 
equal to 0.02 CFM or 4% of the average sampling rate, 
whichever is less. 

= Individual leakage rate o&erved during leak check 
conducted prior to the "I ' cqonent change ( i  = 1, 
2 ,...... n), CFM 

= Leakage rate observed during the post-leak check, CFM 

= Total munt of particulate matter collected, mg 

= Mass residue of acetone after evaporation, mg 

= Molecular weight of stack gas; dry bulb basis, lb/lb-mle 



*s 
= Molecular weight of stack gas; wet basis, lb/lb-mole 

'bar 
= Barometric pressure atthe sampling site, in. Hg. 

= Meter pressure, in. Hg. 

Ps = Absolutely stack pressure, in. Hg. 

P .  = Stack static pressure, in. H20 
B 

'std 
= Standard absolute pressure, 29.92 in. Hg. 

PMR = Particulate mass rate, lbhr. 

Qa 
= Volmetric flow rate, ACFM 

Qs 
= Volmetric flow rate, DSCFM 

- - 
tm* Tm = Average temperature of meter, OF, OR 

- -- 
tS' TS 

= Average temperature of stack, %, OR 

ta* Ta = Ambient temperature, OF, OR 

L d *  Tstd = Standard temperature, 6g°F, 52g0R 

v = Average stack gas velocity, ft/sec. s 

V = Volune of acetone blank, ml a 

'aw = Volme of acetone used in wash, ml 

vf = Water collected by impingers, ml 

vlc 
= Total volme of liquid collected in impingers and silica 
gel, ml 

'm = Volune of gas sample as measured by dry gas meter, ACF 

v, = Volm of gas sample, corrected for leak, ACF 

'rn( std) 
= Volune of gas sample masured by dry gas meter, corrected 
to standard conditions, DSCF 

= Volume of water vapor in gas sample, corrected to standard 
vw(std) conditions, SCF 

vn = Volune collected at stack conditions through nozzle, ACF 

V P = Velocity 



= Weight of residue in acetone wash, ng. 'a 

wf = Water collected by Silica gel, n g  

Y = Dry gas meter calibration factor (dimensionless) 

- 
AH = Average pressure difference of orifice, in. H20 

A P' = Velocity head of stack gas, in. H20 

--- 
\fi = Average of the square roots of the velocity pressure, 

in. H20 

A Ha 
= Value of A H  measured for a specific orifice when operated 
under the followigg conditions: 0.75 CFM of dry air 
(M.W. = 29) at 68 F, 29.92 in. Hg. 

8 = Total sanpling time, minutes 

% C02. % 02, % N2, % CO -Number % by volume ,. dry basis 
frcm gas analysis 



-~ ~ 

-- - - -- I - - - -?- - - I -  r, 

1. Nozzle 
2. Stack temp. sensor 
3. S type pitot 
4. Heated probe 
5. Filter 
6. Heated box 
7. Heated sample line 
8. Ice bath 
9. Impinger w lOOml H20 
10. Impinger w lOOml H20 
11. Impinger, dry 
12. Impinger w silica gel 
13. Sample line 
14. Main control valve 
15. Bypass control valve 
16. Vacuum pump 
17. D r y  gas meter 
18. Calibrated orifice 
19. Inclined manometer 
20. Vacuum gauge 
21. Temp. gauge 
22. Cyclone 

Pensacola P.O.C. ,  Inc. 
109 S. Second Street 
Pensacola, FI. 32507 EPA METHOD 5, PARTICULATE SAMPLING TRAIN 

* A 



/ pensacola P.O. C . ,  Inc. 
109 S. Second Street . . .EPA METHOD 1. SAMPLE POINTS LOCATIONS 
pensacole, FL 32507 

B 



EQUIPMENT CALIBRATION 

NAME: Pensacola P.O.C., Inc. 

DATE OF CALIBRATION: 4 October 1991 

CALIBRATION PERFORMED BY: K. C. Sviglin 

1. CALIBRATION OF METERING CONSOLE 

CONSOLE NUMBER: RAC 986-3046 

DRY GAS METER NUMBER: Rockwell 26883 

DRY GAS METER CORRECTION FACTOR: 1.0 

AMBIENT TEMPERATURE: 79.5 FDB 68.3 FWB 

BAROMETRIC PRESSURE (Pb ) : 30.05"Hg 

PREVIOUS CALIBRATION DATE: 24 April 1991 

* t l  & t2 are corrected 



EQUIPMENT CALIBRATION ( c o n t i n u e d )  

NAME: P c n s a c o l a  P . O . C . ,  I n c .  

DATE on c * L m R A , r r o ~ :  I U / P  / + I  

CALIORATION PERFORMED B Y :  ' f? C S 

2. CALLDRATION OF COLE PARMER D I G S - S E N S E  THEHMOMETER/SENSOR: 

C o l e  Pnrlner 
D i g i - S e n s e  

3 2 .  O 

2 / 2 . 0  

Ice ~ o t h  

Ooij. ing water 

P 

ASTM 
T h e r n t o r n e t e r ,  

32. 0 



EQUIPMENT C A L I B R A T I O N  ( c o n t i . n r ~ e d  ) 

NAME: P e n s a c o l a  P . O . C . ,  I n c .  

ILI#I.E OF C A I ~ I B R A T I O N  : / 0/ 8 /9 
C A I , ~ I B R A l ' I O N  PERl'ORMEI) B Y :  6 $ 



E Q U I P M E N T  C A L I B R A T I O N  ( cont inued  ) 

NI\NE:  P e n s a c o l a  P . O . C . ,  I n c .  

D A T E  O F  C A L I B R A T I O N :  / P /  P /  9 / 
CA1,l'BRA'I'lON PERFORMED DY: K C S 

5. (:ALl.RKA?'ION OF 1'I'l.t TMPINGEIL THERMOMETEIZ 

I 

6. C A L I B R A T I O N  OF "HOT B O X "  THERMONETER 

4 t h  I m p i n g e r ,  
T h e r m .  R e a d i n g  

3 8 
4 9 
6 4 
7 8 

ASTN 
T h e r m o m e t e r  

a l e - ~ m r  
Digi Sense 

go. 6 
5/# 2 
6 5. 3 
7 7, 8 

ASTM 
T h e r m o m e t e r  

ale-~armer 
Digi Sense 

0 6 
232,8 
255, I 
300.2 

H o t .  Box 
T h e r m .  R e a d i n g  

2 0 5  
2 35 
2 6 0  
305 



EQUIPMENT CALIBRATION (continued) 

NAME: Pensncola P.O.C., I ~ c .  

1IA'I'l OF CALIBRATION: /@Id'/ 9 / 
CALIBRATION PERFORMED BY: . /IC C S 

7. CALlBltATION OF STAClt THERMOMETER 

i,4 1 , 3 9 5  
1, 6 @ o  
/, 81~0 

/,'695 
I ,  7 9 4  

i 





DESCRIPTION ,. 
OPERATING INSTRUCTIONS, 

AND PROCEDURES 

MODEL 2414 

STAKSAMPLR WITH 
MODULAR SAMPLE CASE 

RESEARCH APPLIANCE COMPANY 
P.O. Box 265 

Cambridge, Maryland 21613 

WARNING: DO NOT SAMPLE 
IN EXPLOSIVE AREA 



Reliable Accurate Control 
m 
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e W a 
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modular, portable 
RAC 
this versatile, efficient, 
f ie ld-~roven system takes 
isokinetic samples of process 
& combustion effluents to 
EPA sampling standards 

Designed 8 manufactured to EPA 
spec~flcations (Federal Register) for 
sampling the emissions lrom 
stationary sources 

First stock shmpling system made 
specifically to EPA design (1969) 

Modular sample case leatures sep- 
arate, interchangeable impinger (Ice 
bath) compartment and lightweight 
aluminum construction 

With glassware installed, complete 
2-module sampling case weighs only 
32 lbs; detached implnger module 
weighs only 14 lbs wlglassware . A series of stack sam~les can be . . .. - 

taken wilh one set-up'(and wilh 
minimum downtime) by using several 
impinger modules equipped with 
different, preassembled trains 

ASTM 8 Power Test Code approved . Ready-to-use, lully portabio system 

Easy to insla118 operate . Control unlt can be located up to 
30i)'from sample collecting unlt 

Stainless steel pitobe assembly 
nermils one-polnt sampling 8 flow 

pyrometar unit (optional. PIN 9927- 
26) takes concurrent stack temper- 
ature readings . Variety o l  pitobe designs (L. probe 
tip sizes available . Interchangeable 2.5". 3" & 4" dla 

' I particulate flllerS 

Ball-joint connections on glassware 
assure flexible vacuum-tight assem- 
blv. minimize the breakaoe ex~er i -  
erited with solid conneciions 

Design of glassware connections 
revents particle buildup at lilting 

nlets (if misaligned) 8 hang-ups if P 
stopcock grease Is used 

Nomograph is available to permit 
fast, accurate, on-site calculations 
Monorail suspension-guidance 
system for sample case 6 pltobe is 
easy to assemble, provides secure 
mountina 8 smooth traverse during 
sampling 

lntegratedumbllicalcordavailable 
in lengthsof 25'.50'.75'. 100'.200' 
and 300' 

Optional accessories enhance 
system's inherent cnpabillties 8 
versatility 

0 application 
The RAC Staksamplr System takes ac- 
curate, low cost, isokinellc samples of 
the effluenls (particulates, gases, va- 
pors or mists). In the emisslons from 
chemical and combustion processes. 
This efficient, flexible system samples 
all gas stream elfluents In accordance 
with Environmental Protection Agency 
(EPA) standards, as specifled in the 
Federal Register. Introduced In 1969, 
the RAC Staksamplr was the first sya- 
tem made to the EPA design for sta- 
tionary source sampling apparatus. 

Today, the RAC Staksamplr is the 
mosl widely used - and most widely 
copied -system of its type. Wilh hun- 
dreds of units now in use around the 
world. Research Appliance Company 
has the most extensive in-the-field op- 
erating experience of any manufacturer 
of this kind of equipment. RAC's exper- 
tise is rellecled in progressive modifi- 
cations and improvements to the baslc 
design. I t  elso has produced a wide 
range of accessories that have been 
developed or adapted to meet special- 
ized stack sampling requirements. 

Designed tooperatewith itssampling 
probe in a horizontal or vertical poSiti0n. 
the versatile RAC Staksamplr can be 
used in round or rectangular stacks and 
ducts with flow velocities lrom 400 to 
10.000 fpm and temperatures 10 approx. 
imately 2000°F. (NOTE: If flows below 
400 fpm are encountered, measurements 
can be made by an accessory mlcroman 
ometer (PIN 994084) that measures ve. 
locities down to approx. 65 fpm.) 

The RAC Steksamplr collects sam. 
pies o l  water vapor (Method 4), parti- 
culates (Methods 5 8 17), suilur dioxide 
gas (Melhod 6): suiluric acid mist. 
including sullur trioxlde (Method 8), 
inorganic lead (Method 12). fluorides 
(Methods 13A 8 El), mercury (Methods 
101 8 102) and beryllium(Methods 103 
8 104) ail in accordance with EPA 
Methods as published in the Federal 
Register. 

Engineered for ease of Installallon 
and operation, this advanced RAC sys- 
tem meets all accepted standards for 
stack sampling operations. 





-? . . . CALIBRATOR THERMOMETER 
/' 
Calibrate J or K thermocouple devices. . . and measure temperatures 

I I 

Find the Temperature Probe for your specific measurement requirements on page 6. 



We certify that tllis prodtlct was calibruted using standards ~110~s calibralioll~ are trace- 
able to the National Bureau of Standards. 

Calibrated to Standard: Honeywell Model 2745 SIN P-794s i 
I 

Extech part NO. LL'jiiJdli 
3 -@s/ Extech Serial No. .3J 7 .  

. . 

Tom Ngi~yen 

Service Manager President 
. . 

:: :.I EX'J?"EC&f EXTECH 150 Bear HNI INSTRUMENTS Road. Wallham. MA 02154 CORPORATION U:S.A. 
.: -INSTRUMENTS Telephone: (617) 890-7440 Telex: 940913. FAX: 617-890-7864 



Compatible Wl th  Twe J and. \ 
W P ~  K Thermoco6ples 
Temperature Readable in OC 
and O F  

0 Unaffected by Wide Temperature 
Swings 

These hand-held digital thennocouple in. 
dicetors, representing t h e  feteet In 
lemperature-measuremenl technology, ere 
ideal for plant malnienance. production 
maintenance, process control, and HVAC-R 
applications. 

Bolh indlcetors possess high accuracy, 
resolullon, and repealablllty lor precise 
meesuremenls to e tenth of a degree. A 
special digital noise lilter elimineles any "rat- 
tling" ol the last dlgil. 

An automatic. 2-second self-test checks ell 
ol lhe critical lunclions and the battely when 
the unll is lurned on. Switch from Celsius to 
Fahrenheit at the touch of a button. With 
another bulton, freeze the displayed value for 
viewing al your convenience. 

The 7972E offers dual temperature 
measurement, end also calculates the dil- 
lerentlal between Ti and T, (6 - Td. An ex. 
ciusive "SCAN" mode cycles continuously 
lhrough all lhree temperature inpul modes. 
perfect lor measuring and comparing trend 
inlormelion. This unil also has a "RECORD" 
mode which stores the highest and lowest dif- 
ferential lemperalure readings. a feature that 
makes overniaht monilorino easier than ever - - 
belore. 

The orobes available for use with the 797lE 
and 79kE make thene Indicators edaptehle 
to many applications. A general purpose bend 
probe is included with each unil (lm, with the 
7972E). 

Each Unlt Includes: 
1. Insulated Bead Pmbn (2~robes wilh 

7872El 
2. ~at teG 
3. instruction Manual 

For a compleie selection ol Fluke lempera- 
luro accessories see page 38. r- I 

Catalog Number 797lE Catalog Numher m72E 

Specl f lcat lons 

Range 
Type J Thermocouple .328 to 14004(--200 t0 7609)) 
T w  K Thermocouple: -378 to 24984 (-200 lo 1370%) 

Re&lution 
High: 
Low: 

Accurncy 
Type J Thermocouple: 

qpe K Thermocouple: 

Operating Temperature: 
Paver Supply: 
Size: 

y o  196 of reading + 1.4W 
t(o.19h of reeding + 08°C) 
t(o.196 ol reading + 137) 
yO.196 of reading + 0,7"C) 
32 to 1274 (0 to 50%) 
9V battery 
65" x 2.9" x 1.1" (166 x 75 x 28 mm) I 

Ordering Information: 
Catalog N a  Descrlption 
7971 E-S Thermwxruple Indicators, Single Input 
7972E-S Thermocou le Indicators. Dual Input 
3259E-S immersion gmbe 
8383E-S Surface Probe 
8427E-S Alr Probe 
8428E-S Pierdng Pmbe 
8428E-S Exposed Junction Probe 
7957E-S Multlpurpose H&er 
7959E-S Soft Cartylng Case 
8507E-S Son ComblnaUon Csnying Case 

iwn 

Price 
$129.00 
$169.00 
$ 32.00 
$ 69.00 
8 49.W 
$ 36.00 
5 43.00 
5 10.00 
S 13.00 
$ 16.00 



! T ~ E ~ ~ E k ~ R E  MEASUREMENT Thermocouple 

Digi-SenseQD J, E, K thermometer 
Accepts types J, T E, and K thermocouple probes 

Accurate to 20.1% with a resolution of 0.1 or P 
,. "ti " ' j  
. . 

H Stores and recalls up to elght readings 

Field calibration capability ellminates probe emrs 
' . , ' I ,  1: i: 1'. ,. {, 

Three-year warranty - 
I M e w r e  and elore lemperelure readings qulckly and accuralely with Accew all unll lunctlons on the potluve-msponso mornbrano keypa0 

the Dlgl-Sen&Jm( thermocouple lhermorneler Accepls J. E. Splash resistant dlsplay ahleld pmlecls the rneler's solid-slole em- 
and K lhermocouple pmbeslhia rnicmprowstor-based lhennornetor (mnlcsTheJm(lsmrnpacl-Ideal lor hand-held us0 In the lsborstor~ 
features aulomauc or manual fleld probe-callbraUon. Slngle-point man- or fleld. A bulll-in &and on the back case allows you lo angle lhe un I 

!I u a ~  cailbreUon allows you to callbrile me thenocouple pmbe to nearly tor easy viewing. 
I any known ~ernperatuie slandard (such as freezing or bolllng water). Thermomeler accepts pmbes with ANSI color-coaod minlconneclols me unll cancels h e  Inhemn1 probe and F J ~ ~ ~ ~ ~ ~  a mlcal and handles sold ae-tely. Choose lrorn our wnde selecllon 01 accuracy of beHer than *0.SPC. I h ~ m h s  on vages 1020'1030. 

I 
Unique memory eapablllly stores, changes. or relalns 

lndennllelylhe CaIibraUon for the lull NIST* temperature 
mnw of each 01 the tour tlmrmouwole woes iJ. 1 E K). W M)8528-10Dlg lS~~KUlermocouple  thermometer. . . . S185.00 

L-09376-04 Replacement batteries. 9'4 Pack ol lour. . . . . . . $9.3Wpk 



Integral-handle Type I,  K, T and E 
II Durable 5 9  long glass-Wed nylon handles 
81 Choose 5 ff coiled cables with rnlnlconnectors or 10 if straight cables with stripped ends b 

Chwse lntepral-handle thermocouple pmbeswith 5 tool 
coiled cnbles or 10 loot slraighl cables (surladgeneml- 
purpose miaopmbe available with coilod cable onlyl. 
CoIled cables haw mlnlwnnector plugs lor qulck allach- 
menls. Slralghl cables hew slrlppedend pmbe leads 
whlch allachlo standard wnneclocr or screw-lermld 
Instrumenla Use spade lugs lor good WnnecUons when 
you allach straight cable pmbe leads lo screwtermlnals. 
Chwse h e  spade lug whlch malches lhe melalwire in your 
pmbe lead: lor more InlormaUon on spade lugs and 
slandnrd conneclors sco pago 1035. 

Each pmbe Is equlpped viilh a durable 5%" long glass- 
nlled nylon handle. SLraln rellel spring on handle PmlectS 

the cable wnneclion against repealed flexing and lugging. 
Cablesfealum WC InsulaUon and are ANSI color coded 
loreesyldenli8calion: lype J cables are black. lypc K arc 
yeljow. IypeT are blue, and lype E are purplc. 

All probeslisled below have grounded lips cxccpt sur- 
lace lemperalure. 45O angle surlace, and air temperalum 
pmbes,whlch have ungrounded Ups. Each probe lypo has 
a chamclerlsuc Ume conslant (response lime). Five limo 
wnslanlsare needed lo reach 99% of final reading. For 
example, a pmbe wilh a'llme conslanl 01 5 soconds 
reachoslts nnal rcading in aboul25 scconds. Soc 
descriplions below lor the lime conslant of cnch Prolle. 
U(Dldo. TU E. L 'I" An, .& No-,. L co. 

Discounts 
You save: 

1 0 % ~  orde~of6.10pmbesin 
anyarrorimenl' 1596on orden 
olllJ4pmbesandlO%on 

mierr of2S-SO. Call us 
for applicable discount 

on larger orders. 

A) General-purpose probe 

use these pmbes lo measure liquids, gases, or smallobject 
surtarss-UD dlameler Islust 0.093'. Probe Is 316 slainiess sled (SS). - -. . - -. . 
n m n  cnnsknl: 1 second i l iau~sl .  

Extension cables 
Increase cable length with these exlenslon cables lor types J. K. 1, 

and E thermocouple pmbeswllh mlnlwnneclors. All cables have 
20-pauge t h e m p l e  wire wllh WClWC Insulation. . . - - - - - . 

1LpaK 
TmJ caLM 

1LpaT *PO E 
bWVl CaLM WL "a cal. no. Price 

i o n  rass17ao wsstsso ~ s s o w o  ~48537.30 312.25 
25ll M18517.35 M8518-35 M8505-33 L4L1537-35 20.00 
EQH L48517-50 M8516-50 L-08505-50 L-08537.50 35.50 

6) New Teflone-coated 
general-purpose probe a 

- 

Good far use wllh comslve llqulds and other materials. Pmbe IS 
316 SS sheath wilhTeflon* PTFE waUng. Not recommended lor use 
a1 lamperalures below32'F (ODC).Time conslant: 1 second 

1024 Coleparmer Instrument Company Chicago, Illinois 60648 m* - 



tA8402-50 Adapte: 115 VAC. ............... US W d a r d  plug. .$10.00 

U Accurate to 50.05% of reading 

sensor I, sensor 2. or the dlnerenUal ~ b ~ l ~ ~ : 4  digit LCD. 3f' high 
lampereNre belween the sensora Power: eV banery or 

oplional AC adapter 
Battery Itre: 30 hours 

~ecorder output none 
Dlmenslons: 6'L x 

Type T thermocouple 
s. ~gle- or multi-input thermometers 
IS Resolution of O.l0C orF 

Specifications 
E Iccepts up to four probes Range: -112 to 75Z°For -80 lo 400%. 

rsing optional switchbox witch selectable 

EI Accurate to * l%of  reading ResoluUon: 0.1-F or C 
Accuracy: el96 01 reading, *l dlglt 

,is N l ~ ~ t - l ~ c e a b l e  type T thermocouple proms: one T *ermowuW 
nometer temperatures imm -112 IO mlnlwnneclor (notinduded): up to 4 

199.9"F or -80 lo 199.g°C (svdlch-selectable) DmbeS wlth OPU~nlll SViilC!lbOx 
~ U I  resolution ol0.1'F or C. Accommodates Dlsptay: 3% digit LCD. Y i  high 
oi lype T thermowuPle Pmbe with m l n i ~ n -  Power: one BV battery (Included) 
m' or. Order probes separately on pages Lorcbattew signal: yes 
I(. )-1030. Recorder outpuk none 

use up to 4 pmbes at once wlV, VN10pUonal oimensionr:5-~x 3 w x  1YI.H 
o ..*box. model 08500-42.The Snilchbox 

,ld securely lo thermometer with two 
Ir,..;ument cover screws. fiead each probe 
in seguence by simply NmlW a Mtch. 
Order switchbox separately. 

his motor gels uD (o 500 hours 01 Ill0 wlth 
(L gv ballem LOW-banery Indication slgnals 
when only 10 hours of Power mnalns. 

1 - q s o ~ o ~ T U ~ a n o m u p l e t h a r m a n e t e r  .......... I muluple inputoption. S12B.00 . - L ,8500-42 Four pmbe swltchbox .... $69.00 
~49376.04 Replacemen1 batteries. 9V 
p.-a of 4 .  ..................... 5990fpk 
t ~ # n ~ ~ ~ ~ o l ~ r d . M d ~ l m n m  

de~orsUndudr~NaS).  

( 11 us toll-free at 1-800-3234340 1017 d. 



I T h e m o v p l e  TEMPERATURE MEASUREMENT T 1 
: New precision thermocouple probes 

B single-polnt calibrated probes available, lor improved system accuracy 
, I All probes are traceable to NISP standards 
I 

Choose lhese inlegral-handle pmbes foc pre- Factory caiibraUon villually eiirninales probe 
&on and accuraw All pmbes come equipped ermr Slnglapolnl callbraled pmbes Cn-C") 
vAlh ANSI color-coded cables and minicon- are cslibmlod al212'Fand come wllh 

J nectars for easy MenllflcaUon. . callbraUon forma. 

A) Precision general-purpose probes 
An lrnmeralon sensor for use wllh Ilqulds, 

gases, semisolicls WIlh 5 11 PVC coiled cable I and 316 SS sheath. Slngle-polnl callbraled. 
nmo condanl: 1 second (liquldsl. 

. . 

I precision penetration pmbes . . 
Sharp llp allows you lo pnelrale soflor 

semisofi materials such as semllmren meals. I plas1ic~. and semlsollds. Immersible.WIlh 5 11 
, WC coiled cable and 318 SS sheath. Single- 

polnt callbraled.Tlme conslant: 5 aeconde. 

I C) precision airlgas probes 
Measure alr or gas lernpralurea ~ul l t - ln 

perforated shield protect8 exposed UP. WIlh 5 fl 
wc coiledcable and 316 SS sheath. Single- 
point callbraled.llme conslanl: 45 seconds 

I DI ouick resDonse, airlgas probes - .  
! - ;~.;sad IIp la pmteoted by bulll-In perlorated ~,p8 I Maxtarnp I Ca~'no. 1 

shield. Wllh 3 11 WC sltalghl cable end 304 SS 
shealh.Tlme conslanl: 0.1 Sec. 

L48533-88 $94.00 : I ?32'Ff5'3'"C) ( ~ g ~ 3 g s  1 94.00 

'I call us toll-free at 1-800-323-4340 1029 r 



THERMOCOUPLE SOURCE 

, ,.i+..-"@#,LTEK '.* 
SERIES 22 

..,. . , 
. , . / 

.ti' . . DIRECT TEMPERATURE OUTPUT 
i !  22 Precise Steps '1 

0.1% ACCURACY 
25,50 or 104 degree resolution ! I  . . 

i DESIGNED F ~ J R  INTRINSIC SAFETY 
i:! Field, shop and control room use 

! .. ; POCKET SIZED 
i ;  1 Year Battery Life 
;.. 
" MODELS FOR TYPES B, E. J, K, R, S. T; 

6 . . O C & " F Cold-Junction Compensated :. 
'.: ALTEK SERIES 22 Thermocouple Sources . 1,; 
a:; provide 22 precise temperatures for inputs to , . 
..; transmitters, recorders, controllers, alarms, 
2 dala acquisition and computer systems. Model 

22 provides thermocouple 'wire output and Is 
?: cold-junction compensated for ambient tem- 

perature variations. Conformity to the particular 
j i  thermocouple vs millivolt curve is in  accor- 
j : dance with the latest ASTM and IPTS standards 
:, for exact temperature simulation. Linear milli- 
: . 
i .  volt models are also available. 

I Thermocouple types 6. E. J, K. R.  Sand T are 
available in both degrees Fand C. The table lists 

' .  . the standard ranges. Resolution.is 25,500r 100 
degrees, corresponding to full scale output of 

v .  

il 500.1000.1700.2100 and 3100degrees respec- 
!< 1 1~ lively. 

1 i j  
It! Dual ranges, with an lndlvldual " O N  position 
i: for each range, allow quick, easy settings for .: 
! any output. Calibrated accuracy is *O.l% of 

! i 
span 21 degree. Negative temperatures add . C 

:! ?2 degrees. 
i., 

i:: Two built-in AA cells provide power for one year 
;j of everyday use. A front panel LED pulses every 
L: 

i time the Model 22 is turned on to indicate proper 
r! . battery voltage. 
1: 
0.: 

' > The low cost ALTEK MODEL 22 IS a complete. 

/ compact source for checkout and calibration of 
!: all thermocouple instruments In the field, shop 
t i  or control room. 
I> 

, : /  

WARRANTY: 
' Our oquipllwnl is guaranteed apainrt dolectivo material and ;i workmanhip lor a period 01 three yean lrorn dale ol shipmenL 

. Claims under guarantee can be made by returning the equipment 
I prapeidl~~~r laCIOIy .  Theequipment will bempleCed,repalredor 
, '  ~djuated al Our option. 
,  he ilabllllyoi Altek I~reslrIctedtoUlatgi~.nundarourpu~nI~. 
:. NO ro~~onsibililY is acceplsd for damape. 108s or other expense 
; I  iac~~rr~dIhrough~ioorusaolourequlpment.Unde~no~~nditlon 
:. shall ~ l t e k  be liable lor any rpeclal, incidenl or ConrsquanlY 
' '  damage. 
'. 

OPERATING INSTRUCTIONS 

Select the ALTEK MODEL 22 for the correct 
thermocouple type, the desired temperature 
scale (For  C), and range. 

Connect the ALTEK Thermocouple Source to 
the input terminalsof the instrument to be tested, 
the. field mounted head or junction box ter- 
minals. 

Cold-junction compehsation and instantaneous 
automatlcstandardlzation is built into the Model 
22. 

Set the temperature selection switch to the 
desired temperature and slide the "ON" switch 
to the  selected scale. The Battery Check LED 
will pulse once indicating proper battery vol- 
tage. If no pulse isseen, the batteries should be 
replaced with 2 "AA" cells. Alkaline cells are 
preferred for longest life and widest operating 
temperature range. 

End point calibration temperatures of the instru- 
ment are then selected on the Model 22 and any 
required adjustments are made. Intermediate 

C' 
pointsmay then beselected toverify instrument 
linearity or check critical points. a H 

ALTEK INUUSl'IIlEG Ci>lli! 
i! 
p 

210Co1n1~1orcu Dtivo i; 
Rochester. Nl~w York 14623 U.S.A. 1, 

(716) 334-3720 & .  

TELEX 7061SJ ALTEIC IirJC UD .?? 
;v 

F M  (716) 334-0673 .,v .i' 



SPECIFICATIONS 

Accuracy: 
f 0.196 of span k 1  degree. Negatlve temperatures add 
f 2 degrees. 

Cold Juncllon Compensalfon: 
Buill-in lor  specified thermocouple type 

Cold Juncllon Temperature Ellack 
Within f 0.25 degree at 7S°F (20.C) k0.025 
degreesldegree change In ambient 

Operatlng Ambient Temperature: 
Minus 10 l o t  130dcgrees F (Minus 25 lo  + 55 
degrees C) 

Ambient Temperature Effecl: 
2010: Included in cold Juncllon ellecl 
Span: kO.OlY o l  spanldegree 

Storage Tempemlure Llmlb: 
Minus 40 l o  + 160 degrees F (Minus 40 to + 70 
degrees C) 

Outpul Imp~dsnca: 
Fixed. 50 ohms nominal 

Batlerfer: 
2 AA alkaline cells provide 1 year of use a14 hours 
each workday 
Batlery Indicator: 
LED light pulse a1 lurn-on in either range 

Size: 
2% X 4 X 2% Inches (54 X 102 X 55 mm) 

Weight: 
6 or. (0.15 kg) 
Optlonal Carrylng Case: 
Zippered, wtth bell loop - 

SERIES 22 STANDARD RANGES (FOR OTHER RANGES & T C  TYPES CONSULT FACTORY) 

0 5  

2 I 5  
22s 
17s 
125 

I 2 1  - I5 
TYPE E,J,K.T DEGREES f 
TYPE E.J.KJ DECREES C 

TYPE 8,J.K Deonees F 
TYPE 4J.K DEOREES C 

I650 
1110 

1450 

1150 
,050 

950 1om 
850 
IYI 
110 

TYPE 6,R.S 
DEGREES C 

1900 
1700 
t l W  

,200 

,100 
WO 

100 

600 
300 

100 

WPE J.K 
DEOREES F 

2100 
1100 

2000 2 l O O  

,100 
3100 

IIW 

TYPE B,R,S 
DEOREES f 

1 I POSITIOY to.(% .o.** !O.l% 
CRYOGENIC SOURCE 10 YILUVOLTSOURCE 100 YIUJVOLT SOURCE 1000 YILLIVOLT SOURCE 

TYPE T DEDREE c 2 2 ~ ~ 1 0  zaYv1oo ~ Z M V ~ O O O  
aarrsoc 

ORDERING INFORMATION: 
Speclly thor~noCOUpleIy~e.6calnranOellnd~For~Clolnaumprompldellveryolslllhesbovestanaardrenpes.A22J lOOOFcomplolely descrlbc~an Allek 22 position 
SOLI~CO providin(l D maximum wlput 01 1000' F lor n lyPe J Ihermffiwple. For mllUvoll qllpul speclly 22 MV10.22 MVIOO. or 22 MV1000. 

.- E a J~~~ ctrawi m m R n . P I m p .  . comslmlmn am h h m r o a  Fnnronml, 

J I rM-CONImUII  lDOD C-Uyr- C4IBea 

I< Chranol-*lun*l 1700. Uailmum 
R PI -PI I J I  RI) 2100 30.M 
a m.m.".Lmh at00 NIuw " . . ~  
T C O ~ ~ O ~ - C M S U ~ U ~  - 

PRINCIPLE OF OPERATION: 
~ l m k  snrlas 22 Tharmocou~le and mllllvoll sourcasare 8a11 conlalned. hiah Precision lnrtNmants which ~rovldedlrecl siQnals lor the csllbrallon 01 lhermacouots or 
,,,, .... ",,"...----.-.. .,--- 
o,,~~,,,t alpns~ mconirollw by an 11 pooil~onswllch whlchOperalo.ln 2lnlorleaved ra sa. pmvldln 22p~nclaoly IIxodoulpulscorrespondlng lo ~ h e  Slandard table moll,. 
"011 YUIUOIOI tho Iompers l~ r~ l  selected. Inlar~l ly. Ihe1wIV.h bconnec1Bd 10. ~hln~lmvoltaged~vlder whlch Isllnearlled lor the panlcvlar lhermocouple lype. scale 
and ran a The divider is driven by an ultro stable mlersnca operallnp at a lael 10 Ilmm hlpher than Ihm oulpul snpnal lo rod~ce drlll and in~e,nal lhsrmal allacts 10 
nm~~o~b\isve~s. .. s&ledvollage isapplled lo the input ofapmlrlon operallonalampllliorvhlchcontrolsanoulpuldarllnglOn. Curren! PaSIes through thedarlinglon in rerios wilh 
 ahlo lo loodback r~slstor. ~ ~ s d b s c k  vollagelswnnssled lo ihabalancinp IermI~lOf ihaoperatlonal ampllllartoaulomal~cally k~eptheoulpul millivolts alexaclly tho 
d0,ll"d "DIUO 
Cold luncllon comrmnoallon is prorlded by a temperature sendtin currenl soufca which h -1 lor exacl compnwllon 01 amanenl lamperalure varlallon 10, inn part,. 
c~I~(lhermffi0UPlelype. Power lrprovlded by2McallawIthanaverspacurrenldralnol1.5ma whenon TheSe~a22wlllopsraledown lo 112 balleryvollage. ~h ,ch  
pro~ldos more lhan IWO hours ol contlnuovs duty wllh alhallne calb. 

OTHERPRODUCTS 
Allshd.slpru.od~nulaclurQs last, ascurale lnrlrumsnt~ lor measure- 

. . . . ,. ., . , . msnl, penenllonMdalmulatlm olvlrlualh/ every Procsu conlroldpnal 
Consull ourlaclwdlreclhl ormnl.clyour local .tocklnp rapreaontallvs 
lo 0rd.r p r s d . 4  lw CMI Mllllamp Csllbralort. Vollapa Source* Dlract 

.. . mermocarple 8wffieh RTD Slmvhton and Frequency S O Y ~ C ~ L  A11.k 
el80 d u e u  wubnlm lor custom ranpea and unlque aDplleallon. 
Mdll lDDDId~bMdmn~DtDrefraq~enl lyaddedI~lh~Altekln~lrumenl  

.ralv05!39 l~mlhl lo m.st .U d y w r  crllfcsl cdlhllon requlramenl. 
-.. . 
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Calibration Technician Thomas Wurtl. 0 
Calibration Supervisor 

1 

I 
This is to Certify that your Altek Unit has been calibrated using standards whose 

1 1 :i i: 

accuracies are traceable to the National Institute of Standards and Technology 
,,! (formally NBSl within the limits of the NlST Calibration Services. Actual records 

ii pertaining to these standards are on file and are available for examination. 

1 Certified by: Altek Industries Corp 
Recommend Recalibration: Annually 

, i 
, #  
; .# 

I I 
8 .. ,.Li c>c> <* 4: i ' Model -K Serial NO. Serial # 122322 

i I / 
ALTEIC INDUSTRIES GORP '1 

ALTEK-imi .mmw..- : 
l 4 : Y I  

. --. .- . .. . - -. . . 
r&IIIlUr 7 &W.ULRIIU.,LLZJ~~I~~'~~ 

CERTIFICATE OF CALIBRATION 



3AMPCERS INCORPORATED 

T h i s  c e r t i f i e s  t h a t  'S '  Type P i t o t  Tubes c o n s t r u c t e d  and 

c a l i b r a t e d  by Andersen Sample r s ,  I n c .  comply w i t h  

p rocedures  g iven  i n  t h e  Env i ronmenta l  P r o t e c t i o n  Agency 

Refe rence  Method 2-Determinat ion o f  S t a c k  Gas V e l o c i t y  

and Volumet r i c  Flow R a t e  (Type S P i t o t  Tube). Vol. 42 ,  

No. 160-Thursday, August  18 ,  1977. Andersen cer t i f ies  

t h a t  a t  time of sh ipment  b a s e l i n e  c o e f f i c i e n t  values o f  

0.81 may be a s s i g n e d  t o  t h e  p i t o t  t u b e s .  

4215 WENDELL DRIVE ATLANTA, GEORGIA 30336 (404) 691-1910 TELEX: 54-2523 

i 
.,. 
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