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SMEITE-BEMERY COMPANY —

CHEMISTS « TESTING + INGPECTION ¢ ENGINEERS —

LCHMOHD §-3411

7n1 EAST WASHINGTON BOULEVARD
LOB ANGELES 21, GALIFORNIA

ALL REPORTS ARE SUBMITTED AS THY CONFIDENTIAL PROFERTY CF CLIZHTS, AUTEORIIATIGH FOR PUTLICATION OF OUR LEPORATS. EOLCLUSITNY, OR EX-
TRACTS FROM OR KZGARIRNG THEM 15 RESERVED PENDING CUR W TITTEM APPROVAL AS A MUTUAL FROTECTION TO CLIZHTS, THE PURLIC ALiD OUESELVES.

FiLe No.: 31 7‘-%"68 DATE: J 1 1 68
LaBorATORY No.: C- 541358 o ANUARL 75 19

Socony MosiL Oit : "Treg He k1"
150 East 42ND STREET

ATin: Mr. J., Fo DUNWIDDIE \0'
REPORT_OF DETERM [NATIONS i

[5S f\lcjjb

IN ACCORDANCE WITH YOUR REQUEST, THE SPECIMEN OF BRIQUETTE MATERIAL

WHICH you suBMITTED To us Decemser 8, 1967, MARKED AS SHOWN ABOVE, WAS

TESTED TO DETERMINE THE AMOUNT OF SOLID CARBONACEOUS MATTER THAT WAS

EMITTED WHEN THE SPECIMEN WAS BURNED,

THE SPEGCIMEN WAS IGNITED AND BURNED UTILIZING A HOQD AND STAGK ARRANGE=
MENT AS DETAILED ON THE ATTACHED SKETCH., THE SAMPLING WAS CONDUCTED
FOR A ONt HOUR PERIOD AND WAS INITIATED IMMEDIATELY AFTER THE IGNITION
OF THE SAMPLE AND THE PLAGEMENT OF THE HOOD OVER THE SAMPLE, '

THE SAMPLING WAS CONDUCTED BY THE IMPINGEMENT TECHNIQUE USING WATER AS
THE IMPINGEMENT MEDIUM, A CHAIN OF THREE WET IMPINGERS FOLLOWED BY A
DRY IMPINGER AND THEN A PAPER EXTRACTION THIMBLE WAS USED TO CAPTURE
THE EMISSION. UPON COMPLETION OF THE ONF HOUR SAMPLING PERIOQOD, THE
IMPINGEMENT MEDIUM WAS TESTED FOR BOTH CARBON TETRAGCHLORIDE SOLUBLE AND
INSOLUBLE MATERIAL AS PER THE RECOMMENDED PROCEDURES OF THE Ailr PoLLu~
t1oN ConTroL DisTRicT OoF THE Counry ofF Los ANGELES .

THE VELOCITY MEASUREMENTS WERE OBTAINED BY THE USE OF AN ANEMOMETER.
BeLow, PLEASE FIND A TABULATION OF THE DATA OBTAINED,

TeMPERATURE APPARENT T

Tinve DeGREES v EMPERATURE CORRECTED

Wessumen  Eammemnzir  ELosiin. o oFacrant FEUOALL
2:52 PM 193 58k 1,1099 648
2:55 367 480 1,2491 600 |
3:00 330 430 1,2209 525
3:09 292 418 1.1911 498
3:10 292 390 1.1911 WA

319 180 300 1,0988 330
3120 173 320 110928 320
3:29 173 310 1.0928 339
3:30 193 320 1,1099 355
3:35 203 318 1.1184% 356
3:40 200 318 1,1158 355
3:k5 20k 328 1.1192 367
3:50 206 - 332 1.1209 372

Average 231 373 428
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New York, New YORK ' e
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AGRICULTURAL TATENSION SERVICE UNIVERSITY OF CALIFORNTA

Qctober 2, 14069

ORCHARD HEATER PERFORMANCE TEST

Last year ten different orchard heaters were tested at Washington State University
for radiant heat output. Of those tested, the conventional return stacl, the
Brader Heater, and the Spot leater are the only ones available in California.

(8" ‘>
Lﬁ_ﬂ\ { € 1:?}
. Tz
52
32"
é lO"
v
Return Stack _ Spot Brader
The heat output is as follous:
HEATER OPERATING LEVEL FUEL RATE pgal/hr HEAT INPUT BTU/hx RADIANT FRACTION %
Return Stack 3 holes - 1.253 177,287 39.5 %
2 holes 0.550 78,045 34.5 %
1 hole 0.338 48,0067 33.9 %
Brader 150 psti 0.659 93,040 25.2 %
125 10.607 36,193 26.6 %
100 0.538 76,354 29.9 %
Spot 200 psi 0.844 119,333 _ 21.8 %
160 © 0.7834 111,343 21.7 %
120 0,629 99,332 21.8 %

Although the good old Return Stack stood out over the others, the Washington people
are beginning to feel that radiant heat fraction is over-rated, particularly in de-
ciduous orchards. Who knows, we Californians misht even convince them that wind

machines can worlk.

Robert A. Parsons
Extension Agricultural Engineer
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Universi  Return Stack
Hy-Lo Return Stack
Universal

Spot Heater

R
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Masco Heater

Jumbo Cone
Hy-Lo Large Cone
Junbo i
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Pipeline systems (propane,

-fq /,f”:?"‘“m\ Kittle oil, and
(LR} — T

e e N2 Pug it natural gas)
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- Lazy Flame .
Hy-Lo 230-A Lazy Flame 0o o 28 L

| A%
T P_M_mﬂ Briquet
Coke

All 3 above may be
pipeline modifications
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This publication is a cocperative effort of the ‘Air Pollution Control
District, Farm Bureau, Fruit Growers Laboratory, and Agricultural
Extension. ]

R, M. Burns

Farm Advisor

To simplify information, trade names of products have been used. No
endorsement of named products is intended, nor is criticism implied of
similar products which are not mentioned.




PARTICULATE EMISSIONS OF ORCHARD HEATERS IN GRAMS/MIN

Fuel Oper. Masco* Doubleco Sheu*

1b./hr. Pr. o Return Large 230-A

Stack Cone

2.5 BHM BHM .06
3.0 n .04 .06
3.5 .02 .03 .06
4.0 .02 .03 .07
4.33 50 . 045

4.5 ‘ .02 .03 .15
5.0 .25 .03 .03 .24
5.5 .04 .04 .5
5.67 75 .033

6.0 . .65 .04 .05 7
6.5 1.0 oxr »>» .05 .17 .9
6.84 125 .057 e

7.0 .07 .2 1.1
7.5 .18 .4 AHM
8.0 .37 .7 AHM

* Masco -~ By UC Riverside
Sheu -~ By UC Davisg
Tree Heet - By Smith-Emery

**3501id Block (no fuel control)

BHM - Below Heater Minimum

AHM - Above Heater Maximum

Mobil 0il
Tree Heet*
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