Testing Summary
1% Vegetable Oil in #2 Fuel Oil

(Projects #4664 & #4667)




& The Trigger — Why?

* Testing of B20 Fuels revealed odd results.

— Suspected (later verified) Vegetable Oil added
— In Parallel, 1% Additive Ballot D396

Test Conditions for Picture

* 3 — Pass Boiler (hi pressure)
e Cast Iron (cold chamber)

* 100 hours operation

* 5minon/5 min off cycle

e “B20” (actually a B14)



2 The Test

N Fuel — Mix 55 Gallons (7040 oz) #2 with 70 0z
Vegetable Oil = 1%

* Splash blended @70°F, hi-speed agitation 10 min
* Constant recirculation with pump during test
 Same Boiler (Cold, Hi Pressure, 108 hours)

* Care to prevent air infiltration during test

* 5minon /5 min off, 108 hours, 1331 cycles
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Results — Head/Chamber

* Build up réstricts air flow; creates soot, CO/CMO2
e “Glazing” on head(drips in)
e “Wetting” inside chamber



Test Run #2 — Confirmation Plus:
' 112 Hrs (1,394 cycles)
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R 2 Plus (readings):
Confirmation: * CO, (~*1%) and CO up

* Hard Carbon e CAD readings up (from
e Debris 860 to 1056 Ohms)



% Comparison to Original Application

#2 Fuel Oil #2 Fuel Oil w/1%
(Original Application) Vegetable Oil
No Black deposits




Reports Available

R.W. Beetery Corporation
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REPORT DATE:
TESTED BY:
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APPLIANCE TYPE:
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Burner Spec-BCB-9504.
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MP0147 - 3 PASS BOILER

Figure-1
Boiler Test Set-up
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Blend 1% vegetable oil with petroleum #2 fuel and perform a combustion testandthen cycle test the AFG

The MPO147 was set upin a typical laboratory arrangement. See Figure-1. This is an existing application




Conclusion:

Follow-up:
* Ballot (ASTM) to ban use of Vegetable Oil as Additive
* In process of testing 0.1% Vegetable Oil. Max limit?



Renewable Fuels are the
Future of the Oil Heat Industry

Beckett committed to the use of Renewable Fuels

Beckett was part of original B5 testing resulting in #2
Fuel Oil Grade allowing up to B5 (ASTM D396)
Success using Renewables IEYOUIREGC )IDC

is critical, so critical we DN
need to make sure the
renewable we use is safe
and reliable.

* Options include: Biodiesel, e
Renewable Diesel, 2nd
Generation fuels Il '



Largest Biodiesel Concern

(first out of the gate):

6-month published shelf life (NREL, US Navy, US

Army, EPA, State of California, others).

 Degrading creates acids (material compatibility)
volatiles, and non-volatiles

 Materials commonly used in Oil Heat
Equipment accelerate biodiesel degradation

Movement towards Renewable Diesel by many

who started with Biodiesel

Beckett to test Renewable Diesel




Renewable Diesel — Who's In?
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BANE Bl

e Meets ASTM D396 for #2 Fuel Oil
* |t’s a hydro-carbon

 No blend wall (can use @ 100%)
 Compatible with existing equipment
* Highly stable IO0DS
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Extra Slide — Vegetable Oil Used
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Nutrition Facts
Serving Size 1 Tbsp. (149)
Servings Per Container about 256

Beckett
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Amount Per Serving
Calories 120 Calories from Fat 120

% Daily Value*
Total Fat 14g 22%
Saturated Fat 2g 11%

Trans Fat Og
Polyunsaturated Fat 8g
Monounsaturated Fat 3.5g
Cholesterol 0mg 0%
Sodium Omg 0%
Potassium 0mg 0% g
Total Carbohydrate 0g 0% | =
Dietary Fiber 0g 0% g
Sugars 0g 3
Protein 0g 2
Z
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Labels (top and side

B20 BIODI

CONTAINS BIOMASS-BASED DIESEL OR BIODIESEL IN QUANTITIES BETWEEN 5 PERCENT AND 20
PERCENT HANDLING & STORAGE KEERAWAY HEAT, SPARKS AND FLAME; TANK SHOULD BE .
GROUNDED AND.BONDED WHEN TRANSFERRING LIQUID CONTENTS. AVOID BREATHING VAPOR OR

MIST AVOID GONTACT WITH EYES, SKIN AND CLOTHING, WASH HANDS THOROUGHLY AFTER HANDLING,
MAY DRY OUT HANDS. USE OR STORE WITH ADEQUATE VENTILATlONéZEFER TO OSHA REGULATIONS
KEEP WORKPLACE AIRBORNE CONCENTRATIONS BELOW LEGAL AND'RECOMMEND LIMITS. DO NOT CUT,
DRILL GRIND OR WELD ON OR NEAR CONTAINER. DO NOT TRANSFER TO UNMARKE! CONTAINER

NEVER USE PRESSURE 10 EMPTY. EMPTY CONTAINERS MAY-CONTAIN RESIDUES EP CLOSURE END *
UP’ LOOSEN CLOSURE CAREFULLY

- FIRST AID: GENTLY FLUSH E;: OR SKIN WITH WATER. SET"
ATTENTION IF DOES NOT HELR 2'SCARP CLOTHING fE” -~
CONTAMINATED. IF [NHALED, MOVE TO AREGH AR IF e -, =
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TETER TO SAFETY DATA SHEET FOR HAZARS

B20 BIODIESEL

Actual Analysis: 14%

(Santmyer-Perkins)



