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SUMMARY OF RESULTS

ORCHARD HEATER EFFLUENT EVALUATTON

CLLENT Spot Neaters (return atark cil bath fired)

SAMPLE TAKEN AT Yakima, Washington

TYPE OF OPFERATION o1l bath fired orchard heater

LOCATTION OF PORT 5.3 diameters upatreen and 2.1 diamsters downatrean

of atack inlet and outlet

FUEL BURNED AT RATE 10 1b/hr of 7.13 1b/gal feel oll

POLLUTANT (S) SAMPLED rParticulates, carbon dlowide, oxygen and carbon monoxide

TIME SAMPLE TAKEN:

DATT. 1/8/7“ __._P’ FEIN ].1 =19 AM END 11 3& AM
STACK FLOW RATE 552 gafm 2 70° 7., 1 atm, press.. and Ary
WATER VAPOR TN STACK GAS (DRY-WET BULB) 2% by volure

a7

v TSOKINETIC SAMPLING FROM THE TRAIN#*

\ _
STANDARDIZED DRY GAS METER VOLUME 11.30 sef
(70° F. and 1 atmosphere pressure)

LABORATORY DATA - TOTAL PARTICULATE 19.). =

n ang melect
PARTICULATE CONCENTRATION IN SAMPLING TRAIN n,895 me/oc

0.495 gmf=in

PARTICULATE MASS RATE

17.9 tises

EXCESS ATIR AT SAMPLING PORT {theoretical)

CARBON DIOXIDE CALCULATED AT HEATER OUTLET 2

EFFICIENCY OF COMBUSTION

Ratio of velocity within nozzle to that of stack velocity x 100.




SUMMARY OF SAMPLE NDATA

CLIENT __ Spot ilmaters {regurn 8t ack oll bagh fire 4)

DATE. __‘_1‘/_3_/___Z’_)__H___w_________ o CRun NO._ %

1.  SAMPLING NOZZLE DIAMETER /2" B
2.  SAMPLING TIME_ 24 wmin.

3. SANPLE VOLUME @ METER CONDITIONS 11.39 #t.>

4.  AVERAGE METER TEMPERATURE 56° F. - L
5. AVERAGE ORIFICE PRESSURE DROP 0.53"7 water L

6. BAROMETRLIC PRESSURE 28.90" He L

VELOCLTY TRAVERSE DURING SAMPLING

. ?
7. STACK AREA 1.57% fr,

8.  AVERAGE STACK PRESSURE_ avrospleric
- @
9.  AVERAGE STACK TEMPORATURE 1937 F.

10. AVERAGE \/VELOCITY HEAD 0.1363

STACK MOISTURL. CONTENT

11. ¢ MOISTURE BY DRY-WET RULB AND PSYCHROMETRIC CHART 27 by volwrne

ORSAT ANALYSIS

12. CARBON DIOXIDE, % BY VOLUME ON DRY BASIS_ 0.5 (3000 ppm by Vol.)
13. CARBON MONOXIDE, % BY VOLUME ON DRY BASIS 0.35 (3500 ppm by Vol.)
i . . . 19.79 (107,000 Ly Vol.)
14. OXYGEN, % BY VOLUME ON DRY BASIS 197,000 ppm OF VO
' LT . -
15. NITROGEN, % BY VOLUME ON DRY BASIS 79.65 (796,500 ppm by Vol.)

22,82 Y mole
16. MOLECULAR WEIGHT OF STACK GASES (DRY) 23.82 Ib/Ih wole
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SUMMARY OF RESULTS

ORCHARD HEATER EFFLUENT EVALUATION

CLIENT gpot leaters (27" stack todel)
SAMPLE. TAKEN AT Yakima, Washington
TYPE O OPERATION Nozzle fired oil orchard heater

LOCATION OF PORT 5.3 diameters upstream and 2.1 diameters downstyean

of gtack inlet and outlet

FUEL BURNED AT RATE 5.79 1b/hr. of 7.13 1b/gai fuel oil

POLLUTANT (S) SAMPLED Particulates, carbon dioxlde, oxygen, and carbon monoxide

TIME SAMPLE TAKEN:

DATE 1/6/70 BEGIN 4104 PH END 4:48 PM

STACK FLOW RATE 453 gefm @ 70° F,, 1 atm. press. and dry

19 a
WATER VAPOR IN STACK GAS (PRY-WET BULB)___ 7 by volume

% 1SOKINETIC SAMPLING FROM THE TRATN* 10872

STANDARDIZED DRY GAS METER VOLUME 18.00 sgf

(70° F. and 1 atmosphere pressure)

" A - 215 Tﬂ.g
LABORATORY DATA ~ TOTAL PARTICULATL i

PARTICULATE CONCENTRATION IN SAMPLING TRAIN 0.168 mg/sct

0,076 gm/min.

PARTICULATE MASS RATE

\
25 3 times (theoretical)

EXCESS AIR AT SAMPLING PORT

CARBON DIOXIDE CALCULATED AT HEATER OUTLET 8.9%

60%

EFFICIENCY OF COMBUSTION

Ratio of velocity within nozzle to that of stack velocity x 100.




- a2 . PART TI

SUMMARY OF SAMPLE RATA

CLIENT Snot Heaters (27" stack model)

DATTE. 1/6/70 RUN NO. 2
1. SAMPLLTNG NOZZLIL DIAMETER 1/2"
2. SAMPLING TIME 44 win,
3. SAMPLE VOLUME @ MIETER CONDITIONS 17.05 ft.3
4. AVERAGE METER TEMPERATURE 40° F,
5. AVERAGE ORIFICE PRESSURE DROP 0.21" He
6. BAROMETRIC PRESSURLE 29.40" Hg

VELOCTITY TRAVERSE DURING SAMPLING

7. STACK AREA 1,575 ft.”

8. AVERAGE STACK PRESSURE atmogspheric

9.  AVERAGE STACK TIMPERATURE 210° F.
10. AVERAGE \/VELOCITY HEAD 0,0973

STACK MOISTURE CONTENT

11. % MOISTURE BY DRY-WET BULB AND PSYCHROMETRIC CHART 3%

ORSAT ANALYSIS

12, CARBON DIOXIDE, % BY VOLUME ON DRY BASIS 0.35 (3500 ppm by Vol.)
13. CARBON MONOXIDE, % BY VOLUME ON DRY BASIS 0.3 (3000 ppm by Vol.) )
14. OXYGEN, % BY VOLUME ON DRY BASIS 20.35 (203,500 ppm by Vol.)
15. NITROGEN, % BY VOLUME ON DRY BASIS 79.60 (796;000 ppm by Vell)

16. MOLECULAR WEIGHT OF STACK GASES (DRY) 28.93 15/1b mole




A ]
SUMMARY. OF RESULTE

ORGUARD NEATER EFFLUENT RVALUATION

1. CLIENT Breders Weaters, Inc.

— et
—— e —————— JR—

5. SAMPLE TAKEN Ar__ Yarims, Hashinaton

o —————

3, TYPE OF OPERATTON_- Yozzle fired oll ()I‘.'Chﬂrd heater

e ———————

4 LOCATION OF FORT 5,3 diavecers upstyeam and 2.1 diameters downstreanm

of stack inlet and outlet

s pupL BURNED AT RATE__ 8.7 10/0T of 7.13 1b/gal fuel oil

6 FOLLUTANT (8) SAMPLED Parpiculates, carbon dioxide, oxvgen, and carbon monoxlide

e ———
— _— — e —————————

7. TIME SAMPLE TAKFN:

pate 7770 apqIn 8% AW . 2:05 AM

8.  STACK FLOW RATE 467 ocfm @ 70° F., 1 otm. press.. dry

v
9.  WATER VAPOR TN STACK GAS (DRY-WITT BULD) 47 by volume

n o
10. % TSOKINETTIC SAMPLING FROM THE TRAIN% _ B7-57

— e ——————

11. STANDABRDIZED DRY GAS METER VOLUME, 14.62 scf
(70° F. and 1 atmosphere pressure)

— i

12. LARORATORY DATA - TOTAL parrrcuLaTE __ H0 ™

13. PARTTCULATE CONCENTRATION 1N SAMPLING TRAIN 0.0683 mg/ack

14, PARTICULATE MASS RATE 0.033 go/rin
15. EXCESS AIR AT SAMPLING PORT 25 .0 tines (theoretical) (1T7.h times)

16. CARBON DIOXIDE CALCULATED AT HEATER OUTLET 12.5% (11.0%)

17. EFFICIENCY OF COMBUSTION 75.0% (70%)

%#{.e. Ratio of velocity within nozzle to that of stack veloclty X 100.
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SUMMARY OF SAMPLE BATA

CLLENT Braders lleaters, Inc.
DATE 117479 RUN NO. 1
SAMPLING NOQZZLE DIAMETER 1/2"
SAMPLING TIME_ 2 minutes
SAMPLE VOLUME @ METER CONDITIONS 14.17 ft.3
AVERAGE METER TEMPERATURE 4G4° T.
AVERAGE ORIFICE PRESSURE DROP 0,27" wrater
BAROMETRIC PRESSURE 29.27" Mg

VELOCITY TRAVERSE DURING SAMPLING
STACK AREA 1,575 fi.2
AVERAGE STACK PRESSURE agmogpharic

AVERAGE STACK TEMPERATURE 17% T,

ey A e LAt e

AVERAGE \/VELOCITY HEAD 0.098

STACK MOISTURE CONTENT

7 MOISTURE BY DRY-WET BULB AND PSYCHROMETRIC CHART 4,07 by volume

ORSAT ANALYSIS

CARBON DIOXIDE, % BY VOLUME ON DRY BASIS .30
CARBON MONOXIDE, % BY VOLUME ON DRY BASLS 0.Z0

OXYGEN, % BY VOLUME ON DRY BASIS 20,00
NITROGEN, % BY VOLUME ON DRY BASILS 79-50‘

MOLECULAR WEIGHT OF STACK GASES (DRY) 28.79 1b/1b mole
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SUMMARY OF RESULTS

ORCHARD IIEATER EFFLUENT EVALUATION

CLIENT Flodin, Inc., P.Q, Box 418, Sunnyside, Vashington 98944

SAMPLE TAKEN AT Yalima, VWaghington

TYPE OF OPERATION Nozzle fired oil orchard heater

LOCATION OF PORT 5.3 diamefars upstrean and 2.1 diameters dounstream

from inlet and outlet of stack extension

FUEL BURNED AT RATE 5.23 1b/hr. of 7.31 1b/gal oil

POLLUTANT (5) SAMPLED Particulates, carbon dioxide, oxygen. carbon monoxide

TIME SAMPLE TAKEN:

DATE 1/9/70 BEGIN  9:28 ay END  11¢11 AM

STACK FLOW RATE 437 gefm @ 70° ¥., 1 atm. oress. and dry

WATFR VAPOR IN STACK GAS (DRY-WET BULB) &% ny volume
¥ ISOKINETIC SAMPLING FROM THE TRALN% 91.5%
STANDARDIZED DRY GAS METER VOLUME 14.61 scf

(70° F. and 1 atmosphere pressure)

LABORATORY DATA ~ TOTAL PARTICULATE 2.2 mg

PARTICULATE CONCENTRATION IN SAMPLING TRAIN 0.151 mg/scf

PARTICULATE MASS RATE 0066 gm/min

EXCESS AIR AT SAMPLING PORT 27 times (theoretical)

CARBON DIOXIDE CALCULATED AT HEATER OUTLET 127

EFFICIENCY OF COMBUSTION 75%

Ratio of velocity within nozzle to that of stack velocity x 100,




P PART II

SUMMARY OF SAMPLE BATA

CLIENT Fodin, Inc,, P.0. Box £18, Sunnyside, Uashington 98944
DATE 1/10/79 RUN NO. 1

1. SAMPLING NOZZLE DIAMETER 1/2°%

2. SAMPLING TIME 42 win.

3. SAMPLE VOLUME @ METER CONDITIONS 14.92 cf

4, AVERAGE METER TEMPERATURE 57° T.
5. AVERAGE ORIFICE PRESSURE DROFP 0.25" watetr
6. BAROMETRIC PRESSURE 28.55" Hg

VELOCITY TRAVERSE DURING SAMPLING

7.  STACK AREA 1.575 fo.”

8. AVFRAGE STACK PRESSURE atmogpheric

9. AVERAGE STACK TEMPERATURE 147° ¥,
10. AVERAGE \/VELOng;hEEXB 1.089

STACK MOISTURE CONTENT

11. % MOISTURE BY DRY-WET BULB AND PSYCHROMETRIC CHART 3.8% by volume

ORSAT ANALYSIS

12. CARBON DIOXIDE, % BY VOLUME ON DRY BASIS 0.5%

13. CARBON MONOXIDE, % BY VOLUME ON DRY BASIS 0.6%

14. OXYGEN, % BY VOLUME ON DRY BASIS 20,9%
78.9%

15. NITROGEN, % BY VOLUME ON DRY BASIS

gy 1
16. MOLECULAR WEIGHT OF STACK GASES (DRY) 23.99 1b/1b wole
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SUMMARY OF RESULTS

ORCHARD HEATER EFFLUENT EVALUATION

CLIENT Spot Heaters (nozele fivred veturn gtaek wodel)
SAMPLY TAKEN AT Yakima, Vasnincton
TYPE OF OPERATION wozzlo fired oil crchavd heatey

LOCATION OF PORT 5.3 diaweters wpstrean and 2.1 dlametern dosmotrean of

stack inlet and outlet

FUEL BURNED AT RATE 6.254 Ih/hr of 7.13 Ibh/pal. fuel oil

POLLUTANT (S) SAMPLED rarticulates, carbor diowlde, oxyger, carbon mounoxlde

TIME SAMPLE TAKEN:

DATE 177776 REGIN 1115 AY END 11757 AM

STACK FLOW RATE 448 sefe @ 7° F,, 1 atm. press., md dry

WATER VAPOR IN STACK GAS (DRY-WET BULB) 4% by volume
% ISOKINETIC SAMPLING FROM THE TRAIN* 33.5%
STANDARDIZED DRY GAS METER VOLUME 13.45 uef

(70° F. and 1 atmosphere pressure)

LABORATORY DATA —~ TOTAL PARTICULATE 1.3 mg

PARTICULATE CONCFNTRATION IN SAMPLING TRAIN 0.0965 mg/scf

PARTICULATE MASS RATE 0.043 gm/min

EXCESS AIR AT SAMPLING PORT 29,3 gimen {tlheovaileal)

CARBON DIOXIDE CALCULATED AT HEATER OUTLET 027

EFFICIENCY OF COMBUSTION 90

Ratio of velocity within nozzle to that of stack velocity x 100.




SUMMARY _OF SAMPLE_9ATA

CLIENT Spot Heaters (nozezle fired return stack model)
DATE 1/7/70 - RUN NO. 3
1.  SAMPLING NOZZLE DIAMETER___ i/2"

2. SAMPLING TIME 42 wdn.

3. SAMPLE VOLUME @ METER CONDITIONS 13,046 cu.ft.

4.  AVERAGE METER TEMPERATURE 42° 7.
5.  AVERAGE ORIFICE PRESSURE DROP 0.28" water
6.  BAROMETRIC PRESSURE , 20.20" Ny

VELOCTTY TRAVERSE DURING SAMPLING

7.  STACK AREA 1,675 fe.”

8. AVERAGE STACK PRESSURE _ﬂ_ﬂtmouvﬁffic N
9,  AVERAGE STACK TPMPERATURE 172° 72,

10. AVERAGE \/VELOCITY HEAD 0.0967

STACK MOTSTURE CONTENT

11. % MOISTURE BY DRY-WET BULB AND PSYCHROMRTRIC CHART 4% by wolume

ORSAY ANALYSIS

12. CARBON DIOXIDE, % BY VOLUME ON DRY BaSTS __ 9-53 (6500 ppm by Vol.)
13. CARBON MONOXIDE, % BY VOLUME ON DRY BASTS _ +?3 (2500 ppm by Vol.)

14, OXYGEN, % BY VOLUME ON DRY BASIS 19.39 (193,000 ppm by Vol.)
15, NITROGEN, % BY VOLUME ON DRY BASIS 79-3”‘(798,000 ppm by Vol.)

-) o
16. MOLECULAR WEIGHT OF STACK GASES (DRY) 28.85% 1b/15, nole
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. PURPOSE

The purpose of thls report is to determine the.concentratlon of particulate
matter emitted from the MASCO Junior Orchard Heater manufactured by Manhasset
Specialty Company of Yakima, Washington. - -

S - -

~ SUMMARY

_ The stack gas sample was found to have a weight rate emisaion_qf 0.131 gm/min.
0.78 gpm of #2 Diesel oil at 125 psi was burned during the evaluation.-

‘




PROCEDURE

7 A 17" diameter stack extension was erected above the heater to enable .
-eombustion to cease and establish straight line flow at the point of sampling.
~ The "MASCO Junior" heater was placed abouL 3 inches beIow the inlet to the
stack extension. :

' The "MASCO Junior" heater was 21 inches high including the cap and 9 inches in -
. diameter. The o0il was fed into the heater by a nozzle operatlng at 125 psi
- and passing 0.78 gallons per hour.

© L0 Ui - The partlculate sample (sollds and condensible hydrocarbons) was collected

TR with a stack gas sampling train and procedures designed by the National — .
Air Pollution Control Administration (NAPCA). The train is designed to

" maintain the velocity of. the gas entering the nozzle equal to the velocity
of the stack gas around the nozzle. Percent isokinetic is defined as 100
times the ratio of the-velocity of the gas entering the nozzle to the gas
around the nozzle. The NAPCA train will collect samples within +107%
isokinetic to insure that all particles approaching the nozzle will be collected

..~ A NAPCA nomograph was used to establish the sampling train flow rate. A 0.50
0 . .inch diameter nozzle was selected and the nomograph. used to establish a train f1
.. rate of 0.5 cubic feet per minute or greater depending upon the sampling locatio:
The sample was collected on January 26, 1971 at 99+% isokinetic.

_ _ The true stack velocity was calculated from the velocity readings taken during
- sampling. The sample was collected through a button-hook nozzle, glass~lined
C ... probe (integral with the pitot tube and the combination referred to as a pitobe)
T ."- The solid particulates from the stack gas were collected on a heated glass fiber
o ; ; filter mat in the first section of the sample box, A 250° F. temperature was
~-- maintained in the sample box to prevent water condensation on the filter and
s .filter plugging. An ice bath following the filter contained a bubbler with
~ ' 100 ml of deionized distilled water, an impinger with 100 ml of the same water,
i: & dry bubbler, and a bubbler containing a weighed amount of silica gel- . -
;o respectively. The impinger and bubblers-were used to collect any particulate
. carry-over through the filter and to cool the 250°F. gases for condensatlon
of water and conden51ble hydrocarbons. :

. Anaylsis for stack gas carbon dioxide .concentration was performed with a Bacharat
 “Fryrite" absorption imstrument and “"Unico” detector tube adsorption instrument.
- The accuracy of the combination instruments was set at + 0.1%. Carbon Monoxide .
. was measured by detector tube becausé of the very low concentration. Oxygen was
. . assumed to be-the difference between 100% - assumed % nitrogen - % carbon dioxid:
. % carbon monoxide. The gas. samples were used to determine the molecular weight
~of the gas. IR ) A a c




‘Clean-up was performed by first carefully removing the filter _
and placing it in a container marked "Run X, Container A.'  Reagent

" added to the silica gel was considered as the amount of water

~ water rinse of the impinger, bubblers and connectors were placed in

‘Analysis of the samples in- each container was performed according to

_Run X, Container A - Transfer the filter and any loose particulate

* CLEAN-UP AND ANALYSIS

acetone and brushes were used to clean the nozzle, glass probe and
cyclone. The acetone wash was placed in a container marked "Run X,
Container B.". The volume of water in the impinger and bubblers was
measured to the nearest 0.1 milliliters. The original volume of 200
milliliters was subtracted and the difference plus the water weight

collected during the run. The water from the impinger and the *

one container marked "Run X, Container C." An acetone rinse of the .
impinger, bubblers and all connectors was performed and placed in a- e

container marked "Run X, Container D." The silica gel was weighed
within the bubbler before and after the run. ‘

the following "Specification' or equivalent procedures:

from the sample container to a tared glass weighing dish and desiccate _
for 24 hours in a desiccator or constant humidity chamber containing : R
a saturated solution of calcium chloride or its equivalent. Weigh Lo
to a constant weight and report the results to the nearest 0.1 milligram.

" Run X, Container B - Measure the volume to the nearest 0.1 milliliter.

Transfer acetone washings from container into a tared beaker and
evaporate to dryness at ambient temperature and pressure. Desiccate

~ for 24 hours and weigh to a constant weight. Report the result to
the nearest 0.1 milligram. : g .

Run X, Container C - Measure the volume to the nearest 0.1 milliliter.

Extract organic particulate from the water solution with three 25 milliliter
portions of chloroform and three 25 milliliter portions of ethyl ether. . . - -
Combine the ether and chloroform extracts and transfer to a tared beaker. <. -
Evaporate until no solvent remains at about 70°F. This can be T

. accomplished by blowing air that has been. filtered through activated

charcoal over the sample. Desiccate ‘for 24 hours and weigh to a constant )
weight. Report the results to the nearest 0.1 milligram. After the o
extraction, evaporate the remaining water.to dryness and report the

results to the nearest 0.1 milligram. i

Run X, Container D - Measure the volume to the mearest 0.1 milliliter.
Transfer the acetone washings to a tared beaker and evaporate to dryness
at ambient temperature and pressure. Desicecate for 24 hours and weigh
to a constant weight. Report the results to the nearest 0.1 milligram.

Blanks were taken on the acetone, ether, chloroform, and deionized B

_water and subtracted from the respective sample volumes. The filter S

paper used was a Mine Safety Appliance 1106 BH, heat treated glass fiber.
mat. . ) .
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15.¥ o
6
18.
19,

20,
2l.

22,

23.. ";Meter_box.

- ;Fllter holdor with glass fiber media.

- partlculate collectlon in bubblers and 1mp1nger.

. Bubbler..

Manometer to record deflection for: .

SAMPLING TRAIN COMPONENTS

Sampllng nozzle -~ button hook to prevent'moisture‘from draining
back into stack and to allow 1n°erflon through 2 1/2" port.

: Qulck connect for changlng to dlfforent ‘size nozzles.

Stainless steel'probe with glase interliner wrapped with

" heating wire to maintain a 250° F. temperature for retarding

condensation.

Sampling cyclone to catch large partlcles and reduce loadlng
on filter. : :

Sample box - heated and-malntalned @ 250O F.- ~ ﬁjﬁg'

Implnger ice bath. ueed for condensing out water and gaseous and

¢

Bubbler.

Impinger.

Bubbler.

-.Thefmometer.
'Quick connect for sample box to umbilical cord.

Umbilical cord contains:

a. Vacuum line from last impinger to meter box.
b. Pitot tube lines. : =
c. ‘Electrical supply lines from meter box to sample box.

Quick connect from umbilical cord to meter box._':”

: Vacuum gauge to 1nd1cate pressure bulld-up across fllter.

Flow Control Velve.

- Vacuum pump.

Dry gas meter.

Orifice meter to determine flow rate of gases through sampllng

_train.

a. Stack gas velocity.
b. Sampling train flow rate.

- ngn *ype pito tube to measure stack gas velocity;f.
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] ~_ PROCESS EFFLUENT EVALUATION
- CLIENT Manhasset Specialty Company ’ L
- SAMPLE TAKEN AT _ Yakima, Washinggon

" LOCATION OF PORT

" DATE -

 SUMMARY OFRESULTS

TYPE OF PROCESS Qil-Fired Orchard Heater - MASCO Junior

5.3 ¢'s prior and 2.1 @'s after the sampling port conﬁ?ﬁFgé___m

of straight unobstructed dubt.' S S

PROCESS RATE 078 gpn'= (. 10 Tp/nin of #2 fuel 0il, -

POLLUTANT(S) SAMPLED Ba:n]g”]a;gs (Ing]”di ng. ggnden51ble hxdrocarbona)
TIME SAMPLE TAKEN:

" END 13:02

1-28-71 BEGIN _12:02

Dry

'STACK FLOW RATE _532 scfm @ 60°F, 1 Atmosphere Pressure. 1

' WATER VAPOR IN STACK GAS (DRY-WET BULB)

2%

% ISOKINETIC SAMPLING FROM THE TRAIN* iOOZ

STANDARDIZED DRY GAS METER VOLUME
(g0 °F. and 1 atmosphere pressure, dry)

27.52 scf

LABORATORY DATA.— TOTAL PARTICULATE _6.8 me

PARTICULATE CONCENTRATION 0 004 erains/cubic foot : S el

POLLUTANT MASS RATE __ 0 131 gn/minute

¥i.e.

Ratio of velocity within nozzle to that of stack velocity x



CPART IT .

SUMMARY OF SAMPLE DATA

CLIENT Manhas:et Specialtx Gompany . . .

DATE January 28, 1971 RUN NO. ]

771. SAMPLING NOZZLE DIAMETER _1/2 inch

© 2. SAMPLING TIME 60 Minutes

3. SAMPLE VOLUME @ METER CONDITIONS _29.40 acf

&4, AVERAGE METER TEMPERATURE _33°R.

'f~f's.iAVERAGE OFTFICE. PRESSURE DROP __0.50" Water = o.oa“_Rg.

" 6. BAROMETRIC PRESSURE . e 29.21"Hp, - -

7. CORRECTED METER PRESSURE . 29.25" Hg.

VELOCITY TRAVERSE DURING SAMPLING

_8,.STACK.AREA 1.576 FT2

' 9. AVERAGE STACK PRESSURE _ 29.21" jg,

10.AVERAGE STACK TEMPERATURE _ 153°F.

11.AVERAGE CORRECTED VELOCITY _§ .81 fps

- STACK MOISTURE CONTENT

12.% MOISTURE BY DRY-WET BULB AND PSYCHROMETRIC CHART oy

~ 13.% MOISTURE FROM TRAIN AND SILICA GEL = g5 : S e

GAS ANALYSTS

' 14 .CARBON DIOXIDE %; BY VOLUME ON DRY BASIS __ (.3

~'15.CARBON MONOXIDE,-% BY VOLUME ON DRY BASIS _0.0027 - 20 pom

 16.0XYGEN, % BY VOLUME ON DRY BASIS 20.7

17.NITROGEN, % BY VOLUME ON DRY BASIS 29.0

18.MOLECULAR WEIGHT OF STACK GASES (DRY) _ 28.87

.19 AUXILIARY FUEL
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1.

© MASCO JUNIOR LABORATORY & TOTAL PARTICULATE RESULTS .

LABORATORY RESULTS

'_Blahks are as follows:

II.

CONTAINER ' SAMPLE WEIGHTS =~ - 'BLANK

A - 0.,1948 gm Final

TOTAL PARTICULATE

0.3
1.6
0.5
1.1
3.3
6.8

c © 7 .385ml

D _ o 126 ml R :ftﬂEt'?’fyw'gf{:f;;f

o deam - e 150 ml s
mtﬁ;fwg;__T,;m__.ooz9 g ...0010.gm -

(Extraction) 0.0031 gm S .0024 gm
(Water Evap.) ~ 0.0016 gm .+ .0005 gm

40041 gm-

Acetone — 1.0 mg/150 ml = 0.67 mg/lOO ml

Ether & Chloroform Extract = 2.4 mg (Constant as same quantity
or ether & chloroform was used). : T :

Water Evaporation = 0.5 mg/380 ml = 0.13_mg/100'ﬁa.

mg on filter B C

mg from cleaning nozzle, probe and cyclone (2 9 - 0 67 x 1 94)
mg from extraction (3.1 — 2.4) L S
mg from water evaporation (1.6 - 0.13 x 3. 85)

.3 mg from impinger acetone rinse (4. l - 0 67 X l 26)
mg Total Particulate e Lo
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'~ PART IV

VALENTINE, FISHER & TOMLINSON . .~ < . .
VELOCITY 'I'_RAVERSE__ _DATA S_HEE‘I‘_ SRR

. CLXENT /¥’y '/////ﬁ s J}f/’: VdA ;'7' ¢ orriy ’/a/_/ 5«-
DATE ,f’ff’d’* 7/ e /2:02-/B02RUNNO. [

" SAMPLING PORT LOCATTON 5~ 8«14 L TR ///;4'7” ff o/ 0} c%/mc 0u raw‘

STACK AREA, FT.2 WAL

REFERENCE POINT -\ J 770 cs¢ /-‘/ 7

OPERATOR M/ D S —

TYPE PITOT TUBE USED ' A//C’,u =0z 85’ R T
) BAROMETRIC PRESSURE z 9,7/ '//q. o '
STATION DIST. FROM . VH ("Hp0) | . STACK Tg (°R) STACK PRESS. | VH x Ts{Y VH x Tg
REF. PT. TEMP( °F ) - | . ("Bg) )
l 3/ 0.0 ! (50 0 /0 A7
2 - *g D015 150 &/l 0 v
3 Ny 1 0.012 léo .20 4
d i 17a 0 .01g /50 YR i
5 2% 0,00 /50 Hh/O ’”
G 1< .01 W) 20 e
AVERAGES

*¥'P! type pitot tube velowity read from velocity tables at stack temperature
and vel. head values usiug: the following equation (Ref. Western Prec:.plta.tlon

. . Bulletin WP50): .
V = 2.5{(vikx Tg) ave.

Ts Absolute Stack Tempamsiiviree, °R
" VH = Veloecity Head, in.Howv o L
Y = Point Veloc1ty (fps e

Velocity correction for; "S8" iwpe pitot tube = 0 855 x "P" type, gas densﬂ;y

VQEB 95 1b/1b mole) alr/Mol. nt . Seack Gas, Stack Pressure Correctlon =

v

\/29 92"Hg., /Stack Pressure.

. VR ADOA
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PART VII

' VALENTINE, FISHER & TOMLINSON
~ ORSAT_DATA AND_CALCULATIO} SHEET-

- CLIENT/}'//&’("U/W [)0&;%5*? /a/;//}’///
o ‘Samoling point locationC,?/{'f Sr e {”’/L’?//f__.f /Qa/’f'

| Date_ [ 8- 7/ _ T1me /Z 9z =<3 720 Run No. [/~

' Anﬁys‘is Analvs1s Ana’lys1s | X = wt/mole

1 % 2 ¥ 3 -1 Avg mole.wt | (dry)
“"__‘E’Z.::?ZY_"IE'_” 0.2 _toz d=0.3 [0Zjmnw | 0. |2
@ svolfdry) | 7. |2opem | 10,0 [28100 | +0.00
.0, g vol (dry) Lo N N N L R R 2
;N—;““"‘.é.v‘o‘]“(dr,v) '- ' . . 99,0 23/;|00 ;22,,:!
%“3Mﬂmmw¢vaﬁLﬁbmuuc *-;?hsﬂfffffﬂ?ﬂiﬁ;p Z;éﬂi

* ¥"Dwu-rm_ Tuer_ _ (ZM oz,uc,.s‘ - :

- Date - I : Time - " Run No..

-. Sampling ooint location

T Analysis | Analysis | Analysis x = (vi/mole |
) -l 5 l 6 | Avg mole wt | (dry)
C02 % vol (dry) ! - 44/100
€0 L% vol (dry) - - \ 28/100 |+ 7
) '-*02 . ¢ vol_(dry)- : o li 32/100 *
Wy . % vol- (dry) _: ! ] . 28/100 + o
o 7L M o= Avg molecular wt off .

; dry stack qas = |e—— f

CVFT/APS




STACK MOISTURE CONI‘E"IT DATA AND CALCULATIONS

CLIENT//{ s ’ff!f'ﬂf epiry (” a.' g
LOCATION J7rinie & v s z/c? T

patE /2 8~ 7/ )
Coeh e | RUN NO.-
o : F:Lnal ' [“L’i 5 ml.| T
H0 CO‘IDENSED N IMPINGERS Initial 259.6 .y
. .  Diff. - H:om.. e
o ' Final 7O em. ‘
H20 ABSORBED'BY SILICA GEL Initial._b .g- q_ N - _
’ - B s . lefo [ l Z‘| gm. :r{-lz_‘ll
' TOTAL HyO COLLECTED; ml S [ {'
VOL. OF Hy0 VAPOR @ (30 F. AND 1 Am. -l 05
.04 x TOTAL Hy0 0>
MOISTURE TN STACK GAS, % - -
- “MOLE FRACTION OF DRY GAS

* MOLECULAR WT. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL. Hy0 VAPOR R
: : . YOL. DRY GAS + VOL. WET GAS. o

' MOLE FRACTTON OF DRY GAS = 100-% MOLSTURE IN STACK GAS
_ R (O |

MOLECULAR WI. OF smcx GAS . AVG. DY MOL. WI. OF GAS x MOLE FRACTION +

it FRACIION) | A

£

4 b

=5

W
]
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~ . ATMOSPHERIC EMISSION EVALUATION -

MASCO JUNTOR
OTL—FIRED ORCHARD HEATER

Manhasset Specialty Co.
Yakima, Washington

. PREPARED BY

VALENTINE, FISHER & TOMLINSON
Consulting Engineers
o 520 Lloyd Building
" ..Seattle, Washington 98101
(206). 623-0717

February 8, 1971
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L AR M AAL, AAAE, EAME, LD,

"B2QLLOYDBUILOING ¢ MA(N3-0717

" BEATTLE, WABSHINGTON 78101

ASEOGIATES: . .
WAYHE A, HANSON, M. E, ~ -
S P, “CHIC” CICCHETTI
DOUSLAS W. PASCOE, E.E.
PHILIP W, WODDRUFF
DENMNIS W. FINLAYSON

_ HENRY L. ROYEE, ILLUM,
# ) THOMAS G. JOHNS, M.E.
WILLIAM T. MCDONALD
DEAN A, HANMIG

" WM. M. VALENTINE, M.E.
 ARTHUR K. FISHER, M. E. _
 @BEORGE D. TOMLINSOMN, E.E,

* PURPOSE

The purpose of this report is to determine the.concentratlon of particulate
matter emitted from the MASCO Junior Orchard Heater manufactured by Vanhasset
Spec1alty Company of Yakima Washington.

SUMMARY

; The stack gas sample was found to have a weight rate emlssion of 0.131 gm/mln.
0.78 gpm of #2 Diesel oil at 125 psl was burned durlng the evaluatlon.

' --‘n__ L




'l:f”combustlon to cease and establish straight line flow at the point of sampling.’

:__fwlth a stack gas sampling train .and procedures designed by the National

PROCEDUZRE _
A 17" diameter stack extension was eracted above the heater to enable

. The "MASCO Junior" heater was placed abeut 3 dinches beIow the inlet to the
~stack extension. :

“The "MASCO Junior" heater was 21 inches high including the cap and 9 inches in -
- diameter. The oil was fed into the heater by a nozzle operatlng at 125 psi
and passing 0,78 gallons per hour.

- The partlculate sample (sollds and condensible hydrocarbons) was collected

Air Pollution Control Administration (NAPCA). The train is designed to
maintain the velocity of. the gas entering the nozzle equal to the velocity
of the stack gas around the nozzle. Percent isokinetic is defined as 100
times the ratio of the-velocity of the gas entering the nozzle to the gas
around the nozzle. The NAPCA train will collect samples within +10%
isokinetic to insure that all particles approachlng the nozzle will be collected

A NAPCA nomograph was used to establish the sampling train flow rate. A 0.50
- inch diameter nozzle was selected and the nomograph used to establish a train fl
- rate of 0.5 cubic feet per minute or greater depending upon the sampling locat¢o
The sample was collected on January 26, 1971 at 99+/ isokinetic.

The true stack velocity was calculated from the velocity readlngs taken during
sampling. The sample was collected through a button-hook nozzle, glass-lined
probe (integral with the pitot tube and the combination referred to as a pitolbe).
- The solid particulates from the stack gas were collected on a heated glass fiber:
filrer mat in the first section of the sample box. A 250° F. temperature was
maintained in the sample box to prevent water condensation on the filter and
-filter plugging. An ice bath following the filter contained a bubbler with

100 ml of deionized distilled water, an impinger with 100 m1 of the same water,
.. a dry bubbler, and a bubbler containing a weighed amount of silica gel- -
_, respectively. The impinger and bubblers were used to collect any partlculate

_ carry-over through tle filter and to cool the 250°F. gases for condensatlon
of water and conden51b1e hydrocarbons

Anay151s for stack #as carbon d10x1de concentration was performed with a Bacharac
"Fryrite" absorptiow instrument and "Unico" detector tube adsorption instrument.
The accuracy of the combination instruments was set at + 0.1%. Carbon uonoxlde

- was measured by detector tube becausé of the wvery low concentration. Oxygen was

assumed to be-the difference between 100% ~ assumed % nitrogen - % carbon dioxide
# carbon mnnoxide. The ga& samples were used to determine the molecular weight
_of the gas.




.. CLEAN-UP AND ANALYSIS

,CIeanFUp was performed by first carefully removing the filter

_and placing it in a container marked "Run X, Container A.," Reagent
acetone and brushes were used to clean the nozzle, glass probe and
cyclone. The acetone wash was placed in a container marked "Run X,
Container B.". The volume of water in the impinger and bubblers was
measured to the nearest 0.1 milliliters. The original volume of 200
‘milliliters was subtracted and the difference plus the water weight
added to the silica gel was considered as the amount of water
collected during the run. The water from the impinger and the g
 water rinse of the impinger, bubblers and connectors were placed in

one contairer marked "Run X, Container C." An acetone rinse of the
- impinger, bubblers and all connectors was performed and placed in a -
container marked "Run X, Container D." The silica gel was weighed

within the bubbler before and after the run. _ :

”Analysis of the samples in each container was performed according to
the following "Specification" or equivalent procedures: '

_Run X, Container A - Transfer the filter and any loose particulate

from the sample container to a tared glass weighing dish and desiccate

" for 24 hours in a desiccator or constant humidity chamber containing

a saturated solution of calcium chloride or its equivalent. Weigh

to a constant weight and report the results to the nearest 0.1 willigram.

"_:Run X, Container B -~ Measure the volume to the nearest 0.1 milliliter.

 Transfer acetone washings from container into a tared beaker and

" evaporate to dryness at ambient temperature and pressure. Desiccate
" for 24 hours and welgh to a constant weight. Report the result to

" the nearest 0.1 milligram. ' B

Run X, Container C - Measure the volume to the nearest 0.1 milliliter.
Extract organic particulate from the water solution with three 25 milliliter
portions of chloroform and three 25 milliliter portions of ethyl ether. ..

" Combine the ether and chloroform extracts and transfer to a tared beaker. -+~
Evaporate until no solvent remains at about 70°F. This can be T
accomplished by blowing air that has been filtered through activated
charcoal over the sample. Desiccate for 24 hours and weigh to a constant
weight. Report the resulits to the nearest 0.1 milligram. After the
extraction, evaporate the: premaining water.to dryness and report the

results to the nearest 9.1 milligram. .

Run X, Container D -~ Meagura the volume to the nearest 0.1 milliliter.
Transfer the acetone waslilngs to a tared beaker and evaporate to dryness
‘at ambient temperature and. pressure. Desiccate for 24 hours and weigh
to a constant weight. Keport the results to the nearest 0.1 milligram.

‘Blanks were taken ca thes zcetone, ether, chloroform, and deionized
water and subtractes: frome i respective sample volumes. The filter
paper used was a Mine Safety #ppliance 1106 BH,. heat treated glass fiber.
mat. - : ' '
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10 I..

. ll.
12.
13.

1k,

T6.

17.
18.
19.

20.

21,

. 22.

23!'

- Quick connect for“changing to dlfferent'51ze‘nozzles.

-Filter holder W1th glass flber medla.“

.~ Impinger.

1Bubbler.

Dry gas meter.

Manometer ﬁo record deflection for:

SAMPLING TRAIN COMPONENTS

. Sampllng nozzle - button hook to prevent moisture from draining
back into stack and to allow 1nsert10n through 2-1/2" port.

Stainless steel probe with glass interliner wrapped with
heating wire to maintain a 250° F, temperature for retardlng
condensation., .

Sampllng cyclone to catch large partlcles and reduce loedlng
on filter. :

Sample box - heeted and- malntalned @ 250° F.- -

Impinger ice bath used for conden51ng out water and. gaseous and
particulate collectlon in bubblers and 1mp1nger. ‘ _

Bubbler. . 7

Bubbler.

. Thermometer.

Quick connect for sample box to umbilicel cord.

Umbilical cord contains:

a. Vacuum line from last 1mp1nger to meter box.
“b. Pitot tube lines. : -
c. Electrical supply lines from meter box to sample box.: T

: Qulck connect from nmbilical cora to meter box.

-‘Vacuum gauge to 1ndlcete pressure bulld—up across fllter.

‘]

Flow Control Velve. :;HFfffﬁ“ﬁ;huﬁ"nﬁ
Vacnum pump.

Orifice meter to determine flow rate of gases through sampling
train. : : .

a. ©Stack gas velocity.
.b. Sampling train flow rate.

- M8" type pitot tube to measure stack gas velocity.

. Meter box.
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" PART I .

SUMMARY OF RESULTS

PROCESS EFFLUERT EVALUATION -

AR _

1. CLIENT Manhasset Specialty Company

2. SAMPLE TAKEN AT Yakima, Washincton

3, TYPE OF PROCESS 0il-Fired Orchard Weater - MASCO Junior

-k, LOCATIOF:OF PORT _5,3 Q's prior and 2.1 ¢ s after Lhe sqmpllng POLE con51sted

c;)f st_raight unobstructed duct. e

B 5. PROCESS RATE QJB geh= 0, 10 Ib/min of _#2 fuel oil, :

| 6. POLEUTANT(S) SAMPLED _f_auicm_a_t_gs_(lgmd_igupngenﬂhle hxdrocarbons@
7. TIME SAMPLE TAKEN:

DATE - 1-28-71 = BEGIN 12102 __ END 13:02

.- 8. STACK FLOW RATE 532 scfm @ 50°F, 1 Atmosphere Pressure, Dry
9. WATER VAPOR IN STACK GAS (DRY-WET BULB) _ 27

' 10. % ISOKINETIC SAMPLING FROM THE NI 1007

1. STANDARDIZED DRY GAS METT“?R VoL 7 87 aef
( F, and 1 atmospher pres s, dry) ;

"' 12, LABORATORY DATA — TOTAL PARTICUTLTE g 8 po

13. PARTICULATE CONCENTRATION - epsins/enbic foob

14, POLLUTANT MASS RATE _ 0 39 g /miimstie
ISTRE . ' |
16.

: 17,

*ji.e. Ratio of velo_city withdin nozzles tua fhat of stack velocity x 100, -




PART 1I

SUMMARY OF SAMPLE DATA

- CLIENT _ Maphasset Specialty Company

:ff‘\DATE Japuary 28, 1971 RUN NO. 1

SAMPLING NOZZLE DIAMETER 1/2 inch

SAMPLING TIME 60 Minutes

SAMPLE VOLUME @ METER CONDITIONS 29.40 acf

AVERAGE METER TEMPERATURE _p3°F,

. AVERAGE OFIFICE. PRESSURE DROP __ 0.50" Water = 0,04" Hg.

BAROMETRIC PRESSURE . . 29.21" Hp. - -
- CORRECTED METER PRESSURE _29.25" Hg.

VELOCITY TRAVERSE DURING SAMPLING

' STACK ARFA ___ 1.576 FT2

AVERAGE STACK PRESSURE __ 29 91" Hg,

- 10.AVERAGE STACK TEMPERATURE _ 153°F.

0" 11,AVERAGE CORRECTED VELOCITY ¢ a1 fps

STACK MOISTURE CONTENT

©'12.% MOISTURE BY DRY-WET BULB AND PSYCHROMETRIC CHART 2%

7% 13.% MOISTURE FROM TRAIN AND SILICA GEL = g qs

GAS. ANALYSIS

" 14.CARBON DIOXIDE %, BY VOIMRE 0 URY BASIS 0.3

.+ 15.CARBON MONOXIDE,-% BY VOEURE Cif DRY BASIS Q. 002% — 20 o

. 16.0XYGEN, % BY VOLUME ON TIRYF To$a:rss 20,7
17 .NITROGEN, % BY VOLUME ON- BI® B3I 79.0

18.MOLECULAR WEIGHT OF STACK GASES' (BRY) 28,87

- 19 ,AUXILIARY FUEL =~
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" MASCO JUNTOR LABORATORY & TOTAL PARTICULATE RESULTS

1. _LABORATORY RESULTS

CONTAINER  SAWPLE WEIGHTS ~ - BLANK
A 10,1948 gm Final

150 ml

s 1m s
S 0010 gm - - e el

0029 gm i

¢ . T.sssmi . T380ml
- (Extraction) 0.0031 gm oo .0024 gm
" (Water Evap.) = 0.0016 gm IR ~ ,0005 gm

‘D T 126m T
0041 gm : T

- ‘..'_.Blavnks are as follows:

1

1. - Acetone - 1.0 mg/L3D mll = 0.67 mg/lOO ml

2. _Ether & Chloroform fZxtract = 2.4 mg (Constant as same quantity
- or ether & chlorefuxm was used)). : . :

‘3. Water Evaporatios = #.5 ‘m@j\'&fﬂ}) mk = 0.13 mg /100 ml,

Lt ‘_iﬁ%ﬁ \

" II. TOTAL PARTICULATE

0.3 mg on filter : ) ' ' ‘

1.6 mg from cleaning wmazzike, .y’[&l&ﬂ and cyclone (2 9 -0. 67 X 1 94)
0.5 mg from extractiom (3D - 2.4} —— _ e L e
1.1 mg from water evaporatdam (1.6 — 0.13 x 3. 85) ' T
3.3 mg
6.8 m g

o~
Bsh
t

from impinger acetcume rinse:’ (’ILI = 0.67 x 1.26)
'l‘otal Particuham‘ AR o
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CUPARD IV -

 VALENTINE, FISHER & TOMLINSON
. VELOCITY TRAVIJRSD DATA SHEET

"-“-':-'--CLIE'I‘IT /%///#Wff JP/:’/A% /’[ 0 ,a/'/‘j | R _ -
:"_'."_‘:DATE S8 FF tME [2:02-/3:02RuNNO. [ |

- 'SAMPLING PORT LOCATION 5 3¢/t gr7ee /,(/4(7" & 2/ 0} Becoré Ou fﬁfﬂ.’_
_‘_S’I‘ACKAREA P2 Sl
o REFERENCE POINT J7zesn /%45,
' “"-'""“OPERATOR e M/' D‘ . ﬁ_/ 0 48 EA - e e e e Tt Sl —
TYPE PITOT TUBE USED S ,V/aura s
BAROMETRIC PRESSURE 2 o, 2/ “ffe, L ke
‘ ! _ -— - : v
STATION DIST. FROM . VH ("Hp0) | . STACK Tg ( °HR) STACK PRESS. | VH x Tg{VVH x Tg
REF. PT. TEMP( °F) ("Hg) :
] 3 0.0 I /(S0 /10 A77]
Z : 8 D.01b ] < Y ' P
3 T 1 0.012 ) ) Vs
¢ ’! s O_01g /50 L1 O /
5 {25 ‘/3 0,01 /<0 ’ xR v
7] 1< va 0.01] L9 (2.0 7
AVERAGES

*'p!" type pitot tube velocity read from velocity tables at stack temperature
and vel. head values using the following equation (Ref. Western Precipitation

. . Bulletin WP50): . o .
V= 2-9\/(VH x Tg) avg. . et

Tg = Absolute Stack Temperature, °R
" VH = VYelocity Head, in.Hs0 o
Y = Point Velocity (fps?

[[G ||

Velocity correction for; "S" type pitot tube = 0,855 x "P" type, gas densifjr =

\/(28 95 1b/1b mole) alr/Mol Wt. Stack Ges, Stack Pressure Correction =

\/29 92"Hg. /Sta.ck Pres sure.



CURRRT VIT

© VALENTINE, FISHER & TOMLINSON . R
" ORSAT DATA AND CALCULATIOH SHEET - F e e .

CLIENT//M/ HLOET fﬁf’: werr Compry
AT “ " samoling point TocationG2 Ytz corme - Sripp iy VoVt
P - Date_ /, Z&- // _Time_¢Z.0z - £3:%» Run No. /"

Ana1y51s Analysis Ana]ysi's X = wt/mole
1 » 2 XK 3 : Avg mole.wt | (dry)

< A T C LD N S T TS e o i S e P 0.2 aa000 | O (2

S % vol (dry) | - | 2opem | 0.0 j28100 | +0.00

0, %vo'l (dry) S 2007 | 32/100 +. le, (22

N, gvol (dey) | 1 s | 79,8 280100 | +22 )27

T ‘ © 7. M- = Avg molecular vt hj—‘
- PS]\om\p/\oH vaﬁé Iabﬁn NG Do ..« . of dry stack gas= z_é_,_é_l

KX Derecrn Tuee @MWN”

pate . © Time__ Run No._

- Sampling point location

~Analysis };&moramf |’ Anatysis X = |wt/mole |
& : 5 I & Avg mole wt | (dry)

co, svol (dry) |~ - & 4 | - 44/100

€0 % vol [dry) 1. o T & - 23/100 +

=
L=

. gvl o) | - b REZL I

. . .—_:: L%—ﬂ

5
R
i
Lot
2 23

Cgvol (dry) b o o p 28/100 .

0T M= Avg molecular wt of| .
LR dry stack gas = |—— |

o]

b Bud

ke

- VFT/AP4

TN
B

——— P e e - it b i i o i A A tmtm e



PART VI

i STAF‘K MOISTURE CONTE“JT DATA AND 'L[mCtILATIONS

| CLIENT/; ’/J”’ '-ff[{'“ //L//H 7 C. . o
LOCATION /f« 2 / ” ////o‘*;y,« o

pate | /= EZ. 8- 7/ ]
_- o RUN NO.-
R : “Final 2. ml. [
11,0 CONDENSED IN IMPINGERS Initisl 2503.6 - —la

Diff. - =~ |1, 0 ml.}
. Final 701.9 em.

" Hz0 ABSORBED BY SILICA GEL Initial GG, 6. . | ?—l U F—
. i ‘ E - .

-

CoDiffe L L] Bleta

TOTAL Hp0 COLLECTED; ml RIS R A

bc.\. .. o
VOL. OF Hy0 VAPOR @ F. .AND 1 A'ITM. oS

0,084 x TOTAL Hz0

'MOISTURE IN STACK GAS, %

“MOLE FRACTION OF DRY GAS

" MOLECULAR WI. OF STACK GAS

% MOISTURE IN STACK GAS = 100 x VOL. Hp0 VAPOR K
: - . VOL. DRY GAS + VOL. WET GAS

© MOLE FR.ACTION OF DRY GAS = 100-% MOISTURE IN STACK M“i )
: _ - 100 :

MOLECULAR WT, OF S'I.'ACK GAS = AVG. DRY MOL. WI. OF GAS x. MOLE FRACTION +
18 x (1—MOLE FR.ACTION) - s
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SUMMARY OF RESULTS

) ..i.....i.ORCHARD HEATER EFVLUENT EVALUATION

‘ l: CLIENT Spot Heatexrs (nozsle fired-rﬂturn oo wmidel)
2, SAMPLE TAKEN AT Yakima, Upshiagten
3. TYPE OF OPERATION Hozzle fived oll corchapd hoavos

4. LOCATION OF PORT 5.3 diameters uvstroan and 2.1 dlametern downgivesm of

gtack inlet and ouglat _ - - -

5.  FUEL BURNED AT RATE 6.26 1h/hr of 7.15 ib/pal. fucl oil

6. POLLUTANT (S) SAMPLED Particulatos, cartor dioxide, oxvgen, cavbhon wmonaxide

7. TIME SAMPLE TAKEN:

'DATE 1/7/70 RECIN  11:15 AM pnp 11957 &M

8. STACK FLOW RATE 448 sefm @ 70°% F., 1 atwm, press., ond dzy

9. WATER VAPOR Iﬁ STACK GAS (DRY-WET BULB) 47 by volume
10. % ISOKINETIC SAMPLING FROM THE TRAIN* 83.5%
11, STANDARDIZED DRY GAS METER VOLUME 13.45 gef
(70° F. and 1 atmosphere pressure)
12, LAEORATQRY DATA - TOTAL PARTICULATE 1.3 nmg
13, PARTICULATE CONCENTRATION IN SAMPLING TRAIN 0.0965 wg/aef '.};
14. PARTICULATE MASS RATE _ 0.043 so/min |
15. EXCESS AIR AT SAMPLING PORT 23.3 tinens  (theovatical)

16. CARBON DIOXIDE CALCULATED AT HEATER OUTLET _ 15-2%

17. EFFICIENCY OF COMBUSTION 90

*i.e. Ratio of velocity within nozzle to that of stack vélocity x 100,




PART 1T

SUMMARY OF SAMPLE DATA

~ CLIENT Spet Reaters (nozgle fired returm ctack noded)
DATE /7470 N ' RUN NO. - 3
1. SAMPLING NOZZLE DIAMETER /2"
2.  SAMPLING TTIMZ . 42 min,

‘3, 7 SAMPLE VOLUME @ METER CONDTITIONS 13.04 cu.ft.

4. AVERAGE METTR TEMPERATURE_ "7~ 42 T. _
. 5. AVERAGE ORIFLCE PRESSURE DROP 0,28" vater
6.  BAROMETRIC PRESSURE ' ' 20.20" Tip

VELOCLTY TRAVERSE DURING SAMPLING

7. -STACK AREA 1,575 £t

8. AVERAGE STACK PRESSORE atwocpheric -
- 9. AVERAGE STAGK TEMPERATURE 172° 7.

30. AVERAGE \[VELOCITY HEAD 10,0967

STACK MOISTURE CONTENT

11. % MOISTURE BY DRY-WET BULB AND PSYCHROMATRIC CHART &% by volure
| P
ORSAT AWALYSTS
12. CARBON DIOXIDE, % BY VOLUME ON DRY BASIS 0.65 (6500 ppm by Vol.)
13. CARBON MONOXIDE, % BY VOLUME ON DRY BASIS_ __ -23 (2500 ppm by Vol.) .
14. OXYGEN, % BY VOLUME ON DRY BASIS | 19.30 (193,000 ppm by Vol.)
15. NITROGEN, % BY VOLUME ON DRY BASIS 79.80 (798,000 ppm by Vol.)

16. MOLECULAR WEIGHT OF STACK GASES (DRY) 28,85 1b/1b, role




'PART_I ‘

, s
SIMMARY OF RESULTS

ORCHARD HEATER EFFLUENT EVALUATION

Sl CLIENT Flodin, Inc., P.0. Doz 438, Suppyalde, Waghington 98344

2. SAMPLE TAKEN AT Yaliima, Washinoton

3, TYPE OF OPERATILION Nozzle fired oil orchard heater

" 4. LOCATION OF PORT _5.3 diameters upstream and 2.1 diancters downatyean

from inlet and outlef of stack extension

5.  FUEL BURNED AT RATE __. 5.23 1b/hr. of 7.31 1b/gal oil

6. POLLUTANT (S) SAMPLED DParticulates, carbon dioxide, oxygen, carbon nonoxide

7. TIME SAMPLE TAKEN:

DATE 1/9/790 BEGIN 9:28 A END - 11011 AM

8. STACK FLOW RATE 437 gcfm @ 70° F., 1 atm. press. and dry

9. WATER VAPOR IN STACK GAS (DRY-WET BULB) &7 by volume
10. % ISOKINETIC SAMPLING FROM THE TRAIN¥ 91.5%
11. STANDARDIZED DRY GAS METER VOLUME | 14.61 scf

(70° F. and 1 atmosphere pressure)

12. TABORATORY DATA - TOTAL PARTICULATE 2.2 oy

13. PARTICULATE CONCENTRATION IN SAMPLING TRAIN _ 0.151 me/scf

14. PARTICULATE MASS RATE 0,066 gm/min

- 15. EXCESS AIR AT SAMPLING PORT 27 times (theoretical)

16. CARBON DIOXIDE CALCULATED AT HEATER OUTLET___1?%

~3

I

17. EFFICIENCY OF COMBUSTION 75

~*i.e. Ratio of velocity within nozzle to that of stack velocity x 100.




.- SUMMARY OF SAMPLE PATA

CLILNT __Tlodin, Inc,, .0, Box 418, Sunnvgilde, Vaghington 98944 -

CUDATE 1/10/70 | RUN NO. = 1

T e L o e EASE I

1. . SAMPLING NOZZLE DIAMETER 1/2"

2., SAMPLING TIME ' . 42 win.

FERE 3. © SAMPLE VOLUME @ METER CONDITIONS  14.92 cf
__// memmmm e me e sememese e e et L —
> 4.~ AVERAGE METER TEMPERATURE

Y A2

5. AVERAGE ORIFICE PRESSURE DROP 0.25" water

" 6. BAROMETRIC PRESSURE 28.55" Hg
VELOCITY TRAVERSE DURING SAMPLING
7. °STACK AREA 1.575 fe.”
8. AVERAGE STACK PRESSURE atmospheric
? - * AVERAGE STACK TEMPERATURE_ ___ 147° F.
5 10. AVERAGE \/VELOGITY HEAD 0.089
i | STACK MOISTURE CONTENT
. - - .- 1l. % MOISTURE BY DRY-WET BULB AND PSYCHROMETRIC CHART 3.8%7 by volume

ERE o R . ORSAT ANALYSIS

B 12, CARBON DIOXIDE, % BY VOLUME ON DRY BASIS 0.5%

13. CARBON MONOXIDE, % BY VOLUME ON DRY BASTS 0.67

14. OXYGEN, % BY VOLUME ON DRY BASIS 20.0%

15. NITROGEN, % BY VOLUME ON DRY BASIS 78.97.

o 16. MOLECULAR WEIGHT OF STACK GASES (DRY) - —-28.99 -1b/1b mole

b e e T e D T AL



S . s
SUMMARY OF RESULTS .

J_:'..'._.._._.())'{CI'LAR]')’ HEATER EFFLUENT EVALUATION

' GLIENT - Braders Yeaters, Tnc. i N
.2.. ‘.S}MHPLF: TAKEN AT Yalims, Washington

3. TYPE OF OPﬁRATTON Yozzle fired oll orchard hester

.."LQEAIION OF FORT 5.3 diaceters upstream and 2.1 dismeters downstream

ef stack inlet and outlet L )

5. FWEL BURNED AT RATE 8.7 1b/nr of 7.13 1b/gal fuel oil

1culateg, coarbon diexide, oxvgen, and carbon monoxide

6. F@LLUTANT (S) SAMPLED Fart
7. TEME SAMPLE TAKFN:

8. ZIWACK FLOW RATF.___ 4LE&7 scfm @ 70° F., 1 ntm, nress., d]’.’y

9. " WATER VAPOR TN STACK GAS (DRY-WET BULB) 47 by volume

10. % 1SOKINETIC SAMPLING FROM THE TRAINA __©7-5%

11. STANDARDIZED DRY GAS METER vouimg  14.62 scf
(70" F. and 1 atmosphere pressure)

12. LARORATORY DATA ~ TOTAL PARTICULATE 1.0 me

13, PARTICULATE CONCENTRATION IN SAMPLING TRATN__0:06%3 mn/act L

14. PARTICULATE MASS RATE 0.033 gm/min

15. EXCESS AIR AT SAMPLING PORT " 95.0 tines (theoretical) (L7.4 times)

16. CARBON DIOXIDE CALCULATED AT HEATER OUTLET 2.5% (11.0%)

17. EFFICIENCY OF COMBUSTION 75.0% (70%)

_ *i.e. Ratlo of velocity within nozzle to that of stack velocity x 100.

o R R S RN R
P VORI e Fro = 3 A R R W T L T LD R A I i R s L it

it BB s

e




FART II

© SUMMARY OF SAMPLIL RATA

- CLIENT Braders ﬂeatgfsa, Inc, _
L DATE_ 1/7/79 | | 'ﬂ.Ruﬁ-Nb.. .1
 1;‘[ SAMPLING NOZZLE DIAMETER 1/2"
2.  SAMPLING TIME 42 minutes
3. - SAMPLE VOLUME @ METER CONDITIONS 14.17 fe.3
”h;"AvmmGEhmeszwumwumf-—in¥4¥; 44° . -
5. AVERAGE ORIFICE PRESSURE DROP 0.27" water
6. BAROMETRIC PRESSURE_ __ 29.27" Hg

VELOCTITY TRAVERSE DURING SAMPLING

7. -STACK AREA 1,575 fr.2

8. AV]ZRAGE STACK TRESSURE atmespheric
9.-_ AVERAGE STACK TEMPERATURE 174 F,

10. AVERAGE \JVELOCITY? HEAD 10.0984

ZSTAVI. MOLSTURE CONTENT

11. % MOISTURE BY DRY-WEIT BOLB AND PSYCHROMETRIC

CRSAT ANALYSIS

12. CARBON DIOXIDE, % D¥: WCRWJME ON DRY BASIS

CHART 4,07 by volunme

13. CARBON MONOXIDE, % KY VGLUME ON DRY BASIS

14. . OXYGEN, % BY VOLUMZ ON. DRY: BASIS

15. NITROGEN, % BY VOLI#IE. O DRY BASIS

28.79 1b/1b nole

16, MOLECULAR WEIGHT GF- STACK SASES (DRY)



SUMMARY OI' RESOLTS

Q3 0RcHARD HEATER EFFLUENT EVALUATION
J. CLIENT Spot Heaters {(return stack eil bath fired)
e 2.  SAMPLE TAKEN AT Yakima, Washinoton
:3. TYPE OF OPERATION . o1l bath firaed orchard heater
4.,  LOCATION OF PORT 5.3 diameterg wpatream and 2.1 diamsters dovmstream

of atack inlet and ouglct-—uP

5. FUEL BURNED AT RATE 10 1b/hr of 7.13 1b/gal fuel oil

e D T S g e T T e A e R s

'  6. POiLUTANT(S) SAMPLED Tarticulates, carhon ddoxide, oxygen and carbon monoxidae

gi L_7. TINE SAMPLE TAKPN: -
%- DATE 1/8/70 pEGIN  11:10 AX mp 11134 AM
é“ 8. STACK FLOW RATE 552 sefm 2 70° F,, 1 atm. press., and dry
‘ 9. WATER VAPOR IN STACK GAS (DRY-WET' BULB) 27 by volume
10. % ISOKINETIC SAMPLING FROM THE TRATN* 987
11. STANDARDIZED DRY GAS METER VOLUME 11.30 pef
(70° F. and 1 atmosphere pressure)
12. LABORATORY DATA - TOTAL PARTICULATE 10.1. me
13, PARTTCULATE CONCENTRATION IN SAMPLING TrATy (-89% mefect L
TS PARTICULATE MASS RATE » 0.495 gm/rin
15. EXCESS ATR AT SAMPLING PORT 17.9 tires  (iheoretical)
16. CARBON DIOXIDE CATCULATED AT HEATER ourLer  >+%%
' 507

© 17, EFTICIENCY OF COMBUSTION

. *i.e. Ratilo of velocity within nozzle to that of stack velocity x 100.



o _;‘}_’ART 11
SUMARY OF SAMPLE DATA
: ;_:___(‘I___I_l Nt _;ﬁiggglcf_atsaré;iss&mz_@-mﬂ1 bach fized) _ -
.. DATE_ 1/3/7?). | ~ | ___RUN RO, . 4
1 v"sx\\fnmmc NOZZLE DIAMETER /2"
- 2 SAMPLING TIME 24 win.
E o SAMPLE vommé @ METER CONDITIONS  11.39 #¢.>
ER I N _X{fi;:R}.\'cl MLTER I‘l MPERATURE. - Thee T . o
- 5 * AVERAGE ORIFICE PRESSURE DROP 0.53" water
B 6. 'BARO\MRIC PRESSURE 28.99" Hg
S : | VELOCITY TRAVERSE DURING SAMPLING
) 7. __S_TACIK ARFEA 1.57% ft.2
"_8_._‘ ‘AVERAGE STACK PRESSURE atwospl.ertc
“ : _-.-_‘ 9. ~ AVERAGE STACK TEMPERATURE 193% V.
_ 10.  AVERAGE \/vrl,ocraw;;r/;l_) 0.1363
__ | STACK MOLSTURE CONTENT |
11 z M(\ISTURE BY DRY-WET BULB AND PSYCHROMETRIC CHART 2% by voluma
| | o ORSAT 'ANALYSIS |
| 12, CA_R-BON DIOXIDE, % BY VOLUME ON DRY BASTS 0.39 (3000 ppm by Vol.)
3 . 13. " CARBON MONoXil)E, % BY VOLUME ON DRY "BASIS 0.35 (3500 ppm by Vol.) )
£ .14, OXYGEN, % BY VOLUME ON DRY BASTS 19.79 (197,000 ppm by Vol.)
o S :
1 15. NITROGEN, % BY VOLUME ON DRY BASTS 1963 (796,500 ppm by Vol.)
% 16, MOLECULAR WEIGHT OF STACK GASES (DRY) _28.82 1b/1b nole




S PRI
SUMMARY OF RESILTS

ORCHARD BEATER EFFLUENT EVALUATTION

' *i" CLIENT - Spot lNeaters (27" gtack Model)
'12 SAMPLE TAKEN AT Yakima, Weshington
3 TYPE OF OPERATION Wozzle flred oil orchard heater

4. 1OCATION OF PORT 5.3 diameters upstream ané %i; d;gmeters downgtream -

of gtack inlet and outlet h . _

5. FUEL BURNED AT RATE | 5.79 1b/hir. of 7.13 1b/gal fuel oil

6. POLLUTANT (S) SAMPLED Particulates, carbon dioxide, oxygen, and carbon monoxid

7. TIME SAMPLE TAKEN:

DATE 1/6/70 prory 4304 PM END
) . ’ 4 ° T o
8. STACK FLOW RATE 453 gefm @ 70° TF., 1 atm. presgs. and dry
9, WATER VAPOR IN STACK GAS (DRY-WLT BULB) 3% by volume
10. % ISOKINETIC SAMPLING FROM THE TRATN* 1084
11. STANDARDIZID DRY GAS METER VOLUME 18.00 sef
© .(70° ¥, and 1 atmosphere pressure)
" ) 2.5 mg
12. LABORATORY DATA - TOTAL PARTICULATE _
13. PARTICULATE CONCENTRATION IN SAMPLING TRAIN 0.168 mg/scf S
14. PARTICULATE MASS RATE 0.076 gm/min.
15. EXCESS AIR AT SAMPLING PORT 25.3 times (theoretical)
8.9%

16. CARBON DIOXIDE CALCULATED AT HEATER OUILET

17. EFFICIENCY OF COMBUSTION 607

*i.e. Ratio of velocity within nozzle to that of stack velocity x 100. R



CPART TU

SUMMARY OF SAMPLE RATA

CLIENT | .Spot Hesters (27" atacl model)
oave e RUN NO. 2
i; -SAMPLYNG NOZZLH.D1AMHTER 172"
_2: SAMPLING TINE 44 min.
3. SAMPLE VOLUME @ METER CONDITIONS 17,05 fr.o
4, AVERAGE METER TEMPERATURE - e G0° T,
5.  AVERAGE ORIFICE PRESSURE -DROP 0,21" ﬁg -
6.  BAROMETRIC FRESSUREL __~_ 29.40" Hg
VELOCITY TRAVERSE DURING SAMPLING
2 * STACK AREA 1.575 ft.”
8.  AVERAGE STACK PRESSURE atmospheric
.59._ AVERAGE STACK TEMPERATURE | 210° F.
10. AVERAGE VELOCITY. HEAD 0,0973
-§ﬁmGMQMMISTURE CONTENT |
1. 7 MOISTURE BY DRY=WET WULB AND PSYCHROMETRIC.CHART | 37
ORSAT ANALYSTS
_ ‘ -12. CARBON DIOXIDE, % BY. VOLUME ON DRY BASIS 0.35 (3500 ppm by Vol,)
13. CARBOW MONOXIDE, % BY VOLUME ON DRY BASIS 0.30 (3000 ppm by Vol.)
14. OXYGEN, % BY VOLUME O DRY BASIS 29.35 (203,500 ppﬁlby Vol.)
15. NITROGEN, % BY VOLUME ON DRY BASIS 79.60 (796.000 vom by Vel)

16. MOLECULAR WEIGHT OF STACK GASES {DRY) 28.93 14 /1b mole
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PURPNSE

The purpose of this revort is to dcternine the weight per time (prams/min) of

particulates emitted in the effluent of an orchard heater manufactured
by Orchard Rite of Yalima, Washington.

o SINMIARY

\-‘_ The heater wvas sanpled the second week of January, 1970, in Yakima, Washington,

to closely spproximate orchard heating conditions of 20 - 30° F, and a wind
~0of 0 - 5 miles per hour. . As noted in the "Suomary of Results", the heater-- - -

emitted 0,009 grams of pdrttculate per minute calculated at 70° ., 29.92" Hg
of pressure, and dry. :

A stack extension was erected above the heater to enable combustion to ceasge
and establish straipht line flow at the point of sampling. The heater
sanpled was 12" in diameter overall with an outlet of 5-3/4" in diameter

at the top, 12" diameter at the bottom, and was 18® high., The oil was

fed by nozzle into the combustion chamber at a rate determined by weighing
the fuel tank before and after the samnle was taken, (see attached sketch)
and recorded at 7.5 1b/hr with a density of 7.13 1h/gal.

‘The particulate sample was collected with a sampling train designed by the
National Air Pollution Control Adwinistration and filustrated in the

~ ‘enclosed schematic. The train is designed to get the velocity of the gas

. entering the nozzle equal to the velocity of the stack gas around the nozzle,
. Percent Isokinetic is defined as 100 times ratio of the velocity of the
gas 1in the nozzle to the gasg surrouanding the nozzle. 100 is a perfect

o isokinetic sanple and insures that all particles approaching the nozzle

ﬂ  ‘will be collected.

‘The gas analysds for carbon dioxide, oxypen, and carbon monoxide was made
with an Orsat Analyzer at 60° F. The Orsat sample was collected in an
evacuated bag arrangement from & representative sample of stack gas. The
_gases sampled were used to determine the wmolecular welght of the gas and
the carbon dioxide value was uvsed to determine the efficicency of combustion.
. Theoretically, 185 standard cubie feet of air is required to burn one '
- pound of fuel o0il Which resuplts im a 167 by volume of carbon dioxide
 (Ref, "North American Combustion Handbook", North American Mfg, Co.,

" Cleveland, Ohio). The combustion efficiency is assumed to be 1007 if the

calculated value of carbon dioxide 1is 167 by volume, :
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' PART I

OF_RESULTS.

~ ORCIIARD HEATER EFFLUENT EVALUATION

CLIENT Opeiomy e

'SAMPLE TAXEN AT Velioa, Washinsoos

- TYPE OF OPERATION  Mozzlz fiyad ofi orchnrd heanter

LOCATION OF PORT 5.3 dMovwcters upsivesw aad 2,1 dlamcters dovastredm - - o o

= . . H.a1 - ™
of stock divler ond outlo®

FUEL BURNED AT RATE 7.5 infir of 7.13 1b/aal fuel o1l

POLLUTANT (S) SAMPLED Parziczulates, carbon dioxide, oxvzen and carben monoxide

N

TIME SAMPLE TAKEN;

'.DATE : 1/7/70 BEGIN  3:22 T3l ] END

' STACK FLOW RATE 482 zefnm @ 7C° ., 1 atm? press., and dry
WATER VAPOR IN STACK GAS (DRY-WET BULB) o7 by volure
% iSOKINETIc SAMPLING FRON THE TRALN* 84,87

STANDARDIZED DRY GAS METER VOLUME  15.74 gef

_(70° F. and 1 atmosphere pressure)

LABORATORY DATA - TOTAL PARTICULATE O3 m2

PARTICULATE CONCENTRATION IN SAMPLING TRAIN  0.019 mg/scf

PARTICULATE MASS RATE 0.009 en/min

10.9 times (theoretical)

EXCESS AIR AT SAMPLING PORT

CARBON DIOXIDE CALCULATED AT HEATER OUTLET  15.8%

EFFICIENCY OF COMBUSTION : 097

‘*i.e, Ratio of velocity within nozzle to that of stack velocity x 100.

© o s gt




~ PART II

SUMMARY OF SAMPLE DATA

" - CLIENT Orchard Nita

DATE 1/7770 : ] RUN NO. 1
'_1._smwmmcmmm31nmmﬁm 1/2"
2.  SAMPLING TIME B 42 win,
_ 3. SAMPLE VOLUME @ METER CONDITIONS  15.67 ge,3
4.,  AVERAGE METER TEMPERATURE . COSACF. .

5. AVERAGE ORIFICE PRESSURE DROP 0.23" g

" .6. BAROMETRIC PRESSURE ' - 28.13" Hg

VELOCITY TRAVERSE DURING SAMPLING

N - - . 2
7. STACK AREA 1.575 ft.
. 8.  AVERAGE STACK PRESSURIIL -~ atnospheric
. ’ ’ ‘
9,  AVERAGE STACK TEMPERATIRY 193" 7,
% 10, AVERAGE \/VELocm.gz- HIEAD 0.104
;Eﬂ% ~ o STAIDE MOIBIENE. (TINTENT

'11. % MOISTURE BY DRY-¥II" BUHE /D FSYLARGMETRIC charr 2% by volume

K

ARSAT, ANALIRIS

g ~ 12, CARBON DIOXIDE, % &% VGEURE o DRI BHSETSY 0.%0
o . ‘ o B L
-~ -13, CARBON MONOXIDE, % BY VALUME GN DRY BASIS 0.15
el e U 19,50
14. OXYGEN, % BY VOLUME ON' BRY' BiELG
' 79.45

15. NITROGEN, % BY VOLEME (R DRY BASIZ

28,91  1b/1ib. role

16, MOLECULAR WEIGHT OF ST&IX GEUEF (RIELy
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SAMPLING TRAIN COMPONENTS

Sampllng nozzle - button hook to prevenk m01gture from draining -

. back into stack and to allow insertion Ehrouéh 2- 1/2" port.

'-'Fllter holder with glass flber media.

'JTQuick connect for changing £o dlfferent_51ze nozzles._m“'nuwnn

. Stainless steel probe with glass interliner wrapped with
" heating wire to maintain a 250° F. temperature for retarding
condensation. ' :

‘Sampling cyclone to catch large particles and reduce loading
on filter. - : : ‘

Sample box - heated and maintained @ 250° F, ~

Implnger ice bath used for condensing wout water and gaseous and .
partlculate collection in bubblers and impinger.

-Bubbler. . C“g; _ R ) _ - 3 ) L.f.
_Imiingef._' ”
" B_;lbbler.
 Bubbler.f‘
':Théfmometer.
‘Qﬁick'connect for sample box to uﬁbilicai éérd.
Umblllcal cofd contains: | | : :
~a. Vacuum line from last impinger to meter box.
b. Pitot tube lines.
c. Electrlcal supply lines from meter box to sample box.
" Quick congect'from'umbilical cord to metgf box.
:Vacuum éguge to indicate pressure bgild-uﬁ across filter.
. ”ilowzC6ﬁtrbl:ValVe. | |
'7:Vacuum pu;p.
ﬁry gaé meter.

" Orifice meter to determlne flow rate .of gases through sampling
_.-train . . o . o -

Manometer to record deflection for:
a. BStack gas velocity.
b. Sampling train flow rate.

MS" type pitot tube to measure stack gas velocity.

Meter box.,



VALENTINE, FISHER & TOMLINSON
VELOCITY TTAVERSE DATA SHEET

N CLIENT (DRCH ALY e
DATE ,//j,/70 TIME 5.7/ S/ RUN Xo.

T

/) OIRpIETERS

e F 2.
: ' 53 P mErERS  peirEam AR
SAMPLING PORT LOCATION _ﬂ‘_-;' {,',//_,'f/'::‘/,f’/\'f/;'} o SO S E7 A2 oUTLET
' 2 . — e : )
STACK AREA, IN2/7 (2 T /S 75 £
OPERATOR W Z \,.C/ O e LA
' i . e ) /s
___TYPE PITOT TUBE USED S .
BAROMETRIC PRESSURE 2 %, /.3 Sy e - o
- 7
DRY BULB TEMPERATURE, °F /. 7.8
WET BULB TEMPERATURE, °F G5 27 planeé Br o R
STATION DIST. FROM | VEL. Hp. |\/VEL. Hp. STACK |STACK PRESS.| VEL.%* CORR. #%
_ REF. PT. IN Hp0 - TEMP.®F| IN Hg "PYTYPE (fps )| VEL(fps
/ 0,25 0. 005 Oe 0172 /78 i ) |
c 2.50 6,012 0.110 /80
3 5—:00 61(‘)’5— Or"?ﬁ?.— _. ' /'t .
¢_. | 12.00 5.0l | O lib | 200 | . B ]
o (&0 6.0 0. 165 ' ! I S
| @ [l 25 0.0068 0.090 | /9¢ / :
7O7ALS | ] 0.625 | 77 2 — T
AVERAGES s.01T _0.l04 /9 % T 7 76 G 732

tube velocity read from velocity tables at stack temperature

*''p" type pitot
(Ref. Western Precipitation

and vel. head values using the following equation

Bullegin WP50): oy . 2.9 V/;;-;M?E;*

- Tg = Absolute stack temperature, OR
VH = velocity head, in H20
V = Point velocity (fps)

#% Velocity, corrected for;j using "S$" type pitot tube (0.855 x "P'" type =. corr.vel..
gas density, composition, and static pressure within the stack. U

+ Avefage Vel. Hp = (Average \/VH )2
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: < PART VII

pi

Sampling point locut1on\J4/f»;;;prf

/7/2@

rlraed S8 L/{. /7/6"7-/”7’#.":'@

A © VALENTINE, FISHER & TOMLINSON o
o ORSAT DATA AND CALCULATION SHEET .~~~ 7707
| CLIENT (s s L e

| Date_ _ Time_ £ 30w Run No._ /.
Ana1ys1s Analysis Ana1y51s X = wt/mole
' 1 2 3 Avg mole.wt | (dry)
°°24 vt 1 o _lov® [i= Q.70 1800 | 9.40
Qo pww oz 1O 2./5 |10 | +0,0¢
0,  gvlldy) | /7 /76 /6.5 | 320100 . | +(,25
W, gvol (o) | 764 179 & 7045 | 2800 | 42222 |
S : .M = Avg molecular vt
o o N . : of dryv stack gas= éZé:le
_ /,ﬂ/v’)dfcx'/c:/'/—"'-'%“ OF A g@mc, 90 SO MO CorrEciron
N LD EAS sS4 REQUIFED  AMO can/ AN 2 E 5'/7&}{ G‘ﬁf £ 7D
/7‘/* AiBate . Time IZun No.
Samp]1ng voint location
“Analysis | dnalysis | Analysis X = |wi/mole
5 4 5 6 Avg mole wt | (dry)
CO2 % vol (dry) ! 44/100
€0 % vol (dry) l ' 28/100 | +
0, % vo]_(dt‘y) . 32/100 +
_92 % vol (dry) ! ] 28/100 +
M = Avg molecular wt of

- dry stack gas

VFT/AP4
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VALE:NTiNE FISHER &TOMUNSON ) CONSULTING ENGINEERS

COMPUTATION & DESIGNING SWEET :
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