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ABSTRACT

Significant quantities of wood residue fuels are presently
being used in industrial steam generating facilities. Recent studies
indicate that substantial additional gquantities of wood residue fuels
are available for energy generation in the form of steam and/or
electricity. A limited data base on the combustion characteristics of
wood residue fuels has resulted in the jnstallation and operation of
inefficient combustion systems for these fuels.

This investigation of the combustion characteristics of wood
residue fuels was undertaken to provide a data base which could be used
to optimize the combustion of such fuels. Optimization of the combustion
process in industrial boilers serves to improve combustion efficiency
and to reduce air pollutant emissions genérated in the combustion
process.

This report presents data on the combustion characteristics of
Eastern White Pine bark mixed with Douglas Fir planer shavings.

The data were obtained in a pilot scale combustion test facility
at Oregon State University. Other technical reports present data on the
combustion characteristics of:

Douglas Fir Bark

Douglas Fir Planer Shavings
Red Alder Sawdust

Red Alder Bark

Ponderosa Pine Bark

Hemlock Bark

An Executive Summary Report is also available which compares

. the combustion characteristics of the various fuel species.




SUMMARY AND CONCLUSIONS

The following conclusions are drawn based on the experiments

- conducted for this species of wood residue fuel used in industrial

spreader-stoker boilers;

1)

2)

3)

Optimum combustion conditions occur when an overail level
of 50% excess air is used;
The combustion air should be distributed approximately

40% undergrate and 60% overfire to achieve minimum air

pollutant emissions and maximum combustion efficiency. Care
must be taken to avoid burning out the grates with this
combustion mode;

The temperature of the combustion air has a minor effect on
combustion efficiency and air pollutant emissions. As the -
temperature increases, efficiency goes down slightly and

air pollutant emissions increase slightly. Low temperature
air results in emissions which are approximately 20% lower
than air which is preheated to 387 OF. However, the use of
low temperature inlet air reduces thermal efficiency of the
boiler. Ideally, the undergrate air should be kept at
ambient temperatures and the overfire air should be raised

to maximum temperatures permitted by the air preheater.

The combustible content of the boiler emissions ranges over a
wide spread (10.5% - 81.1%). In the optimal combustion modes,
the mean combustible content of the ash is 35.2%. Approximately
1% of the total fuel input to the furnace will be carried out
as ash. Therefore, approximately 1/3 of 1% will be carried out
as combustible material. The potential heat recovery from this
ash is relatively small and probably does not warrant attempts

"collect it. Therefore, I would recommend that the total ash

be used for landfill if at all possible.




5)

The mass mean size of the ash typically ranges from 0.06 mm
to 0.71 mm. Under optimum combustion conditions, the mass
mean size ranges from 0.06 to 0.22 mm.

The mass mean density of the ash typically ranges from

0.07 to 0.70 g/cm3. Under optimum combustion conditions
the mass mean density ranges from 0.25 to 0.70 g/cm3
Careful control of combustion conditions can reduce pollutant
emissions by approximately 90%.




1. INTRODUCTION

In the wood products industry, large quantities of wood
residue are used for fuel, principally to generate process steam by
direct combustion in boilers. In the United States there are approxi-
mately 1700 industrial wood fired boilers in-operation.

With increasing fossil fuel costs there is added incentive
to utilize wood residue fuels. . However, present technclogy affecting
the design and operation of wood fired boilers is limited. As a result,
a large percentage of both new and older boiler facilities are exper-
iencing difficulty in operating efficiently and in meeting the environ-
mental restrictions.

The technology "gap" focuses on the complete combustion of
the wood fuel. It is desireable to completely burn all of the combustible
components of the fuel in order to maximize the combustion efficiency
and minimize the fuel requirements. Complete combustion will reduce

‘emissions of air pollutant materials and reduce requirements for "tail

end" control devices to meet stringent air po]]ution'regu1ations.

There are specific questions pertinent to the design and
operation of wood fired boilers which have not been satisfactorily
answered. For example:

1) What is the optimum level of excess air (air to fuel ratio)

' to maximize the combustion process?

2) What is the influence of preheating combustion air on completion
of the combustion process. (The effect of preheated air on
thermal efficiency is well documented, but its effect on
combustion efficiency is not documented).

3) What is the best method of distributing air in the combustion
chamber?

4) What is the optimum size of wood fuel required to bring about
complete combustion?

5) What is the influence of fuel moisture on the completion of the
combustion reaction? (The effect of fuel moisture on thermal
efficiency can be calculated but its effect on completion of




the combustion reaction has not been documented.)

6) What is the relationship of fuel feed rate to the completion
of the combustion reaction?

7) For given combustion conditions, what is the rate of éarryover
of unburned fuel and inorganic ash out of the boiler and into
the primary collector system? This questions pertains to the
design requirements of primary collector systems.

8) IWhat are the physical characteristics of wood fuel fly ash
in terms of size distribution, density distribution, and
combustible content for specific combustion conditions? This
questions also pertains to the design requirements of primary
collector systems.

9) What are the optimum combustion parameters for reducing opacity
from the wodd fired boiler exhaust gases?

The answers to these questions must take into account the design
of the wood burning boilers system. There are four general design categories
of boiler systems:

1) Spreader-stokers

2) Dutch ovens

3) Suspension burning §ystems

4) Fluidized bed combustion systems
Since the early 1950's, the majority of boilers constructed in this
country have been of the spreader-stoker design. It is estimated that over
50% of the currently operating boilers are spreader-stokers. Therefore,
the spreader-stoker design was emphasized in the research effort reported

herein.

2. PURPQOSE AND SCOPE QOF THE PROJECT

The purpose of this research effort is to develcp a design
data base for the combustion of wood residue fuels. Each of the important
variables in the combustion process is taken into consideration including
the following:




1) Species of fuel

2) Size of fuel

3) Moisture content of fuel

4) Feed rate of fuel

5) Inlet air temperature

6) Air to fuel ratio - level of excess air

7) Distribution of the combustion air above and below
the grate.

When the data base is complete it will allow engineers, designers,
and boiler operators to more effectively utilize wood residue fuels for
energy with improved combustion efficiency and reduced air pollutant
" emissions.

3. FINANCIAL SUPPORT

Support for this research effort has been provided principally
by the Government of the United States as noted below:

1) Phases I & I  Energy Research and Development $100,000
: Administration: Division of

Conservation Research and Tech-

nology.

2) Continuation Department of Energyf Fossil $187,000
Fuels Utilization Program :

3) Oregon State University $ 7,350

4) International Paper Company $ 2,500

5)  Oregon Department of Environmental Quality - $ 2,000

4. PROJECT PARTICIPANTS

The principal investigator for the research effort is
Dr. David C. Junge, Associate Professor of Mechanical Engineering
(Senior Research Scientist). Dr. R. W. Boubel, F. Kayihan, J. G. Mingle
have acted as supporting investigators. Dr. Kenneth Tuttle assisted
during the period when he was a candidate for the degree of Doctor
of Philosophy. Several undergraduate students have participated in the

project as well as two full time technicians.




5. TIME FRAMEWORK OF THE PROJECT

The initial funding of the project began on April 1, 1976. The
test facility was designed and constructed during the period of April 1,
1976 to January 31, 1977. Startup and debugging took place between
February 1, 1977 and April 15, 1977. Initial data were collected on
Dbug]as_fir hogged bark from April 16, 1977 to June 30, 1977. Funding

for the initial phases of the project concluded June 30, 1977.

The continuation work began September 16, 1977 with funding
from the Dept. of Energy. Revisions to the test facility were accomplished
between September 16, 1977 and December 31, 1977. Tests on a variety
of species were conducted between January 1, 1978 and July 15, 1978.
Funding for the continuation work is still in progress and is expected
to continue through September 15, 1979.

The results reported in this document were obtained during the
period January 1, 1978 to July 15, 1978.

6. DESCRIPTION OF THE TEST FACILITY

A test facility was designed and constructed to carry out this
needed research program. It is located in Corvallis, Oregon at the
Fairplay Research Center, a part of Oregon State University.

As indicated in Figure 1, the test facility is a small spreader
stoker boiler designed to fire wood residue fuels (hogged fuel). The
system includes:

1) A conveyor system to control and meter the fuel flow;

2) A mechanical "flinger" roll to distribute fuel uniformly
across the grate;

3) A water wall lined combustion chamber with a fixed, pin-hole
grate. The area of the grate is 10 square feet. The combustion
zone extends approximately 11 feet above the grate. Steam
is generated at atmospheric pressure with natural recirculation
in the water walls;




o

4) A fin tube, forced air cooled, jacketed duct to carry
combustion exhaust gases from the combustion zone to an air
preheater; ‘

5) A plate type, counter flow, tripple pass air preheater designed

~ for up to 550 °F air exit;

6) A cyclone separatof downstream from the air preheater to
remove entrained particulate matter from the exhaust gas
stream; '

7) A forced draft fan to provide combustion air to the test facility;

8) A system of venturi orifice flow meters to measure the amount
of air distributed above and below the grate;

9) A system of gate valves to control the flow of air above and
below the grate _

10) Instrumentatfon to measure independent and dependent variables
of the test facility. (Instrumentation is discussed in greater
detail in Section 7.)

A photograph of the test facility is shown in Figure 2. (P. 7)

The test facility is designed to combust fuel samples with
heat release rates of up to 10)(106 BTU's per hour. Typical tests are
carried out with heat release rates of 6 x 106 BTU's per hour.

Fuel species, fuel size, and fuel moisture levels are not
controlled by the test facility. These characteristics are determined
with the purchase of the fuel from various suppliers.
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Figure 2: Photograph of the Experimental Test Facility - Oregon State University



7. DESCRIPTION OF THE INSTRUMENTATION

The instrumentation used in conjunction with the test facility

is illustrated schematically in Figure 3. Specific comments are offered

concerning particular aspects of the instruments:

1)

2)

3)

Fuel Size Distribution: Fuel size was determined by a screen
analysis on pre-dried fuel samples. Samples were placed in a

laboratory oven at 106 OC until their weight reached a constant

level indicating uniform, oven dry moisture levels. The

samples were then screened in a series of standard (Tyler)
screens to determine the mass/size distribution.

Fuel Moisture Content: Moisture content was determined by
collecting random samples of the fuel from the storage pile

and conducting standard gravimetric analyses. nying was
carried out at 106 °C until the samples reached constant weight.
Fuel Feed Rate: Feed rates were determined by calibrating

the screw feed conveyor of the fuel feed system. -Calibration
was in terms of cubic feet of fuel delivered per hour for

each specific fuel size and fuel moisture level. Calibration
checks were made at regular intervals.

Note: This method of determining fuel feéd rate proved to have
limitations in accuracy. The desired information on fuel .feed
rate was in terms of dry pounds of fuel per hour. To obtain
information in this form, it was necessary to determine the
volumetric flow rate of the fuel (ft3/hr),‘the moisture content
of the fuel (# H20/ # fuel), and the fuel density (# fueT/ft3).
Each of these measurements had inherent inaccuracies. It was
found that greater accuracy in determining the fuel flow rate
was possible by accurately metering the combustion air and the
level of excess air in the exhaust gas. Simple calculations
could then be used to determine the fuel feed rate to the
combustion chamber based on the combustion air supplied to the
chamber.

.




4)

5)

6)

7)

8)

Fuel Density: Density of the fuel was determined by collecting
samples of the fuel from a sample point mid-way in the screw
feed conveyor. Know volume samples were weighed to determine
their density. Caution was used to insure uniform compaction
of the fuel samples. ' 1
Air Temperature Measurements: Air temperatures through the
test facility were determined using standard laboratory and
industrial thermometers.

Gas Flow Rates: Gas (air) flow rates were determined by the
use of standard ASTM sharp edge orifices which were calibrated
at various temperatures suing a standard pitot tube. Pitot
traverses were done according to standard methods. Each orifice
is equipped with a thermometer for simultaneous temperature
measurement. Orifice pressure differentials were recorded for
each test condition and gas flow rates were then found by the -
use of an orifice flow calibration chart.

The main air flow lines to the combustion chamber were equipped’
with venturi orifice flow meters rather than shafp edge orifice
flow meters. This was done to provide greater accuracy in
measuring these two critical air flows. The calibration and
pressure differential measurement were done as described above.
Temperatures in the Combustion Chamber: Exhaust gas temperatures
inside the combustion chamber were determined by the use of
shielded platfnum-rodium thermocouples. The data from these
thermocouples is highly suspect due to re-radiation problems

at elevated temperatures.

Exhaust Gas Analyses: An exhaust gas sample line was installed
at the inlet to the air preheater. The sampled was cooled to
approximately 70 OF to condense the water vapor and remove it.
Filters were placed in the sample line to remove particulate:
matter. Continuous oxygen, carbon monoxide, and carbon dioxide
analyzers were used to evaluate the flue gas constituents.
Fyrite portable analyzers were used tc make spot checks on the
accuracy of the continuous analyzers.
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9)

10)

10

Total Ash Carryover: Ash carryover rates were determined
gravimetrically using a simple laboratory séa]e. The ash
collected at the base of the cyclone separator was weighed

in a tared container and the elapsed time for the collection

of the'weighéd sample was noted. Calculations were then made

to determine the rate of ash carryover in terms of pounds/hr.
Ash Characteristics - Size, Density, Combustible Content:

The characteristics of the ash were determined in the laboratory.
Size distribution was obtained using standard sieve screen

.analyses. The density was determined by placing ash samples

in graduated cylinders to determine volume, and then weighing
the known volume samples to determine density in pounds/cubic
foot (or g/cc). Representative samples of the collected ash
were used to determine the percent of the ash which was
combustible. Tared containers with known amounts of sample
were placed in a muffle furnace at 600 OC for 8 hours. The
remaining ash was then reweighed to determine the percent

of combustible material in the sample.

11) Opacity Measurements: Opacity was determined visually.



ﬁESCRIPTION OF INSTRUMENTATION

Fuel Species

Fuel Size Distribution

Fuel Moisture Content

(% by weight - "as-is" bas1s)
Fuel Feed Rate

Fuel Density

Overfire Air Temperature .
Underfire Air Temperature
Overfire Air Flow Rate
Underfire Air Flow Rate
Temperature 60" Above Grate
Temperature @ Air Heater Inlet
Temperature @ Air Heater Exit

—
owoO~NOOY P LW N =t

N =
. .

13.
14.

16.
17.

s 2, 3,4, 5 6

Temperature @ Forced Draft Fan Exit

Air Flow Rate @ Forced Draft Fan Exit

Gas Sample Point For Flue Gas Analyses (02, co, Co )
Ash Sample Point

Opacity Measurement Point

Es~/ ey

Figure 3: Schematic Illustration of Instrumentation Used With the Combustion Test:Faci]ity

Lt
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8. DESIGN OF THE EXPERIMENTS

The overall experimental program was designed to study the influ-
ence on the combustion of wood residue fuels of the normal combustion
variables found in industrial processes. These variables include:

Fuel Related Variables Combustion Air
- Related Variables

Species Inlet Air Temperature
Size ' Level of Excess Air
Moisture Distribution of Air Above

Feed Rate and Below The Grate

The principal dependent variable of concern in the experiments
is the amount of unburned carbon and non-combustible ash carried out df
the combustion chamber per unit of time. This parameter is a measure
of the completeness of the combustion reaction in the test facility.
High levels of combustible carbon carryover indicate poor combustion
conditions. Low levels of carryover indicate better combustion conditicns.
The experimental data reported in this document are for only
one species: E. White Pine bark and D. Fir shavings. Experimental data for

other species are reported in other technical reports. For experimental
data in this report, the following parameters and ranges were used:

Variables , Range of Variables
No. of Experimental Test Runs: _56
Test Run Numbers: _ 65 To 128
Range - Fuel Size Used 1.0 To 20.0 (mm)
Range - Fuel Moisture Levels Used: 51 To 51 (%HZO: "As-Is")
Range - Fuel Feed Rates Used: 523  To 738 (Dry Pounds/Hr)
Range - Levels of Excess Air: . _25 To 165 (%)
Range - Levels of Inlet Air Temp: 130 To 415 (°F)

Range - Levels of Air Distribution: 29  To 85 (% Undergrate)




9. DATA COLLECTED

For

dependent variables. The independent variables included the following:

1)

2)

3)

The
each test run

1)

For

-

each test run, data were collected for independent and

Fuel Related

Species

Size Range
Moisture Content
Density

Feed Rate

Air Related
Temperatures at:

" Forced Draft Fan Exit
Undergrate Air Duct
Overfire Air Duct

Air Flow Rates ét:

Forced Draft Fan Exit
Undergrate Air Duct
Overfire Air Duct

Fuel Conveyor Air Duct

Weather Conditions

dependent variables for which data were collected during
included the following:
Combustion Exhaust Gas Temperatures

60" Above the Grate
At the Inlet to the Air Preheater
At the Exit of the Air Preheater

Ash Carryover Rate from the Discharge of the Cyclone

Ash Characteristics in Terms of Size Distribution,
Combustible Content, and Density Distribution

Percent Excess Air as Determined by Oxygen Analyses
Opacity from the Exhaust Gases

most but not all test conditions, two replications were

13
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10. PROCEDURE FOR CONDUCT OF THE EXPERIMENTAL TEST RUNS

2)

4)

The procedure for conduct of the experimental test runs is

outlined below:

1)

Build a fire in the combustion zone and bring the test facility
up to operating temperature. This generally requires 2 houfs'of
operating time to bring the system into equilibrium.:

Introduce fuel to the combustion zone where the fuel is of
known and desired species, size distribution, moisture content,
and fed at desired feed rates. Collect samples of the fuel to
check moisture and density. '

Establish the desired inlet air temperature by controlling the
air flow through the air preheater and bypass lines. Establish
the desired air flow rates fhrough the overfire air lines and
the underfire air duct. Check the level of excess air in the
combustion zone as determined by the oxygen content of the
exhaust gases. Re-adjust the overfire and underfire air flow
rates to maintain desired levels of excess air and percentages
of overfire and underfire air.

Begin data collection. Set the pre-tared ash collection bucket
at the discharge of the cyclone collector and seal against
leakage. Begin data collection from all temerpature, gas flow,
and pressure indicators and from the gas analysis equipment.
Data points are noted at 10 minute intervals on all indicators
except the flue gas analysis equipment which is continuous.

Log weather conditions, opacity from the cyclone exit duct, and
time of starting the test.

After sufficient running time (typically 20 to 30 minutes per
test), terminate the test. Note time of finish of test run and
remove the ash carryover buck from the cyclone bottom outlet.
Measure the total weight of collected ash and obtain a sample
of the collected ash for laboratory analyses on its characteristics.




6) Begin replication run of the test.

7) At the end of the replication run, re-adjust fuel and air flow

parameters for the next test condition.

11. DATA ANALYSES

1. Fuel Size Analyses

The fuel size distribution is determined by drying a sample of
the fuel at 106 °C for a minimum period of 24 hours or until the weight
of the fuel sample reaches an equilibrium point. The dried samples are

then screened using Tyler Standard screens indicated below:

Screen No.
1

00 N Oy O BN

Pan

(Inches)

1.050
.742
.371
.185
131
.079
.039

.020

(mm)
26.67
18.85
9.423
4.760
3.327

2.000

1.000
.500

15

The weight of each sample collected on each screen is determined

and the mass-size distribution plotted on log-probability graph paper.

2. Fuel Moisture Analyses

Fuel moisture analyses were made by collecting a known weight of

sample in a pre-tared container.

procedure indicated above in (1.) and re-weighed.
to determine moisture content on a wet basis or "as-is" basis.

3. Fuel Density Analyses

Fuel density was determined by collecting a sample of the fuel
as it was carried up the fuel feed conveyor (screw conveyor).

The samples were then dried using the

The sample

Calculations were made
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was dropped from the conveyor into a container of 0.811 curic feet volume.
Wehn the container was full to the top (with no mechanical compaction), the
weight of the container and the fuel were determined. A simple calculation
then produced the density of the fuel sample, o o

The density was important in determining the fuel feed rate
to the combustion system in terms of pounds per hour. The feed conveyor
was calibrated in terms of cubic feet of fuel delivered per hour.

4. Flue Gas Analyses .

The flue gas analysis system consisted of a stainless steel
gas sample line connected to the inlet side of the air preheater and to
‘a sample gas cooling and filtration system. The cooling system allowed
the entrained water in the exhaust gas to condense and be removed from
the sample 1ine. The filtration system removed entrained particulate
matter to avoid plugging the gas analyzers.

Downstream from the cooling and filtration system, a sealed
pump was installed to move the sample gas through the system. The
exit line from the pump was connected to a sample gas header which
carried the gas to the analysis instruments.

Two instruments were used to determine the flue gas constituents.
An oxygen analyzer and a CO, CO2 analyzer were used for continuous readings
of the component gas percentages in the dry gas sample.

5. Ash Analyses '

Laboratory analyses were conducted to determine the combustible
and non-combustible content of the ash collected during the test runs. The
~standard ASTM test procedure was used in which the ash samples were heated
to 600 °C until they reached constant weight. Initial and final weights
were used to calculate the amount of combustible material in each sample.
Standard screen analyses were used to determine the size distribution of
the ash samples. Ash density analyses were made by determining the
volume of sample collected on each of the filter screens.
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6. Computer Analyses of the Data
A program was written (Fortran IV) to make the calculations
pertinent to the requirements of the experimental program. The printout
groups the related tests for easy comparison of test parameters and lists
the independent and dependent variables. '

12. EXPERIMENTAL RESULTS

The experimental test results are summarized on pages 18 and 19.
The effects of the important parameters are noted on page 18 (Summary
of Research Results). The characteristics of the ash are summarized on
page 19 for the entire range of test parameters and for optimum combustion
conditions.

The experimental data for each test condition is found in the
Experimental Data Summary beginning on page 20. This section has the
data in tabulated form. : .

Graphical representation of the data is found in the section
beginning on page 37. Several forms of graphic analysis are offered -
to provide the reader with a greater understanding of the effects due to
the combustion variables.

The raw fuel used in the experimental tests was analyzed and
its analyses are indicated in tabular and graphic form beginning on page 63.

The ash analyses results are noted in both tabular and graphic
form beginning on page 72. The combustible content of the ash samples
as a function of their size distribution is noted in tabular and graphic
form beginning on page 145.

13. CONCLUSIONS

The conclusions reached from this experimental work are
summarized in the beginning of this report under Summary and Conclusions.
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" SUMMARY OF RESEARCH RESULTS

SUMMARY OF EFFECTS DUE TO:

1. FUEL SIZE: Not determined - only one fuel size used.
FUEL MOISTURE: Not determined - only one fuel moisture level used.
FUEL FEED RATE: Range studied (dry 1bs/hr): _ 523 to 738
Effects statistically significant within the range studied:
Yes XXX No
4, INLET AIR TEMPERATURE:
Effects statistically significant within the range studied:
Yes XXX No
As air temperature increases, emissions increase XX decrease ____ .

Reference: See pages 58 - 60.

5. LEVELS OF EXCESS AIR: Test results indicate an interaction effect
between level of excess air and distribution of air above and
below the grate: Yes No XXX
Optimum level of excess air for most test conditions: 50 (%)

Reference: See pages 61, 62.
6. DISTRIBUTION OF AIR ABOVE AND BELOW THE GRATE: Lb Air/Lb er Fuel
Optimum rate of air flow through the grate: 3.0 - 4.2
Range of air flow rates through the grate
which were successfully tested: 2.68 to 11.09
Overall optimum air distribution:
Above the grate (overfire air):_ 55 (%) to 68 (%)
Below the grate (underfire air): 32 (%) to _45 (%)

Reference: See pages 49 - 57.




SUMMARY OF ASH CHARACTERISTICS

Rate of Total Carryover (1bs/hr)

Concentration of Total Particulate

19

Optimum Combustion

(gr/SCF - not corrected to 12% €0,) 0.31

Rate of Total Carfyover
(1b/1b dry fuel)

Rate of Combustible Carryover
(1b/1b dry fuel)

Rate of Inorganic Carryover
(1b/1b dry fuel)
Mass Mean Size (mm)

Mass Mean Density (g/cm3)

Mean Combustible Content (%)

Combustible content as a function of ash

See’ pages 156-157.

A1l Tests Conditions
(Range) (Mean) (Range)
3.60 to34.5 5.80 3.60 to 10.8
to 2.30 0.50 0.31 to 0.95
0.61 to 4.85 0.90 0.61 to 1.46
0.08 to 3.12 0.26 0.08 to 0.64
0.24 o 2.05 0.57 0.38 to 0.82
0.06 o 0.71 0.13  0.06 ¢q 0.22
o'.o7 to 0.70 0.44 0.25 to 0.70
10.5 tp81.1 35.2 10.5to 43.5

sjze distribution.




EXPERIMENTAL DATA SUMMARY SHEETS
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EXPERIMENTAL DATA SUMMARY SHEET

4

TEST SERIES: 65 T0 /128 FUELASPECIES: E . WHITE P/NE
DOUGLARS F/IR OSHARVIN
--------- FUEL CHARACTERISTICS - - = = = = = = = = =« - = -

MASS MEAN SIZE (mm): 5, / SIZE RANGE (mm): 20.0 TO /.0
MASS MEAN DENSITY (g/cm°):0./9  DENSITY RANGE (g/cm3):o.g4  T0 0.253
COMBUSTIBLE CONTENT (% OF DRY FUEL WEIGHT): 97.79

w e e m ww wm wm e e W o M e m wm S wm m e W e we e e e m mm am e M w = o e

----- OPERATING PARAMETERS - - 7| |- - TEST RESULTS- - ol

TEST FUEL  FUEL EXCESS UNDER AIR LBS AIR ASH COMB. MASS MASS OPACITY
NO. FEED H,0 AIR  GRATE TEMP. LB FUEL RATE ASH MEAN MEAN

RATE -2 AIR @ GRATE SIZE DENS -

(LBS/HR) (%) (%) (%) (°F) (LB/HR) (%) (mm) (g/cm) (%)
¢5| 550 |5/ | 53 | 43 [395 | 4.44 | 3.0 |71.2|0.52|0.095| &
66550 " |50 |43 [395| 4uq | 9.3 )
671590 | " | 25 | 8BS [0 | 6.3 |72.3 |81 '0,71 {o.080|
€9l590 | v | 25 |8y |403|c32 |27 "
691590 | * |50 |3 [392|8.05 |13.3|700[0.549|0.080 "
701 o “ | §5 | &3 1383 8.2 |11}
U o "ol 707 | B2 [400|9./8 | 1.7 [(43.9]|0.26|0.230
72| n " 93 | &2 (403|905 |i.4
73 " 155 | §¥2 |403 |/0.84 |l0.8 |30.6]0./8 0,360
790 » w | 165 | &¥2 |395 | /0.89 |11.4 "
750~ |« | 48 |53 (363 | 4.08 |32 [79.8]0.66 |0.083] *
76| " 48 |53 [3¢3 | 409 | n7 "
7| v | v 90 |52 |388]502 |97 (147062 0095 *
78| o w | g5 |52 |387 |50z |11 !
79 | “ 9y | 52 |388|¢c.ol |9.9 |¢s39|o53|vogs]| -
0| Wl 106 | 52 | 390 | €04 | %./ ’ )
87| - "l &2 |32 [393(3.56 | 3.9 (424049 (025 | "
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EXPERIMENTAL DATA SUMMARY SHEET

TEST SERIES: €5 T0 /28 FUEL SPECIES: E.wHITE PivE T
DOVELAS F/R PL . .SHRVIWEKS
--------- FUEL CHARACTERISTICS = - - - - = = - - = - - - -

MASS MEAN SIZE (mm): 5./ SIZE RANGE (mm): /.0 0 20.0
MASS MEAN DENSITY (g/cm3): 0./9 DENSITY RANGE (g/cm3):0./8‘f 70 0,293
COMBUSTIBLE CONTENT (% OF DRY FUEL WEIGHT): 972.79

= &2 =2 ¥ & = ¥ ¥ = = =@ = z = =z Do @ =@ @ m S =@ zZzzz~T=z2 = m= = =z==z ===

----- OPERATING PARAMETERS - - ol T TEST RESULTS- - ol

TEST FUEL  FUEL EXCESS UNDER AIR LBS AIR ASH COMB. MASS MASS OPACITY
NO. FEED H2'0 AIR  GRATE TEMP. LB FUEL RATE ASH MEAN MEAN
RATE  ~ AIR @ GRATE SIZE DENS

(LBS/HR) (%) (%) (%) (°F) (LB/HR) (%) (mm) (g/cm®) (%)
&8l 590 | 5/ | 82 | 31 |398] 3.52 | 3.6 Y
¥9l vl 90 13 1398 | 4.05 | 3.9 19.6|0.09 o4
90 " " | 8F | 3] |402|4.07 |42 "
g/ " " 125 |7 {152 | 5.80 |17 :
92| | v |24 |77 |i52 | 5.78 |s®.0 &
93550 | v | S0 |70 |/57 | 6.8 |/0.2
g4 " | v |51 |68 |155]6.57 | 9.3 "
95| » w165 | 7] 170 | BH4H9 |/1.] "
¢l v | v V73 |97 1172 550 | /0.5 420009 |0.28 |
970 « | | ss |77 |15 | 973 |05 .
28| w9y |71 (1721974 | 9.9 "
791 i 33 55 |140 | 4.9/ |87 |7¢.3|0.57|0.07 "
00| v w34 153 (/43 1490 | %.4 "
iy » " Y L s) 1160 )9.,32 |8 (612|047 (008
102 " 43 |51 (163 |53) |8
103) 523 | | 74 |49 |163 | .05 | 6.9 X
/04| v | 7Y 149 |160 5,76 | 7.5 [39.9|c./6 (028 |
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EXPERIMENTAL DATA SUMMARY SHEET

TEST SERIES: _65 710 /28 . FUEL SPECIES: £.wwire P &
PoVGLAS FIR. PL. SHAVIMNGS
--------- FUEL CHARACTERISTICS = = = = = = = = = = = - - -

MASS MEAN SIZE (mm):_ 5./ SIZE RANGE (mm): 40 10 20.0
MASS MEAN DENSITY (g/cm3):2./9  DENSITY RANGE (g/cm3):e.,84 T0 &,253
COMBUSTIBLE CONTENT (% OF DRY FUEL WEIGHT): 9779

[~~~ - - "OPERATING PARAMETERS - - o §- - TEST RESULTS- - -

TEST FUEL  FUEL EXCESS UNDER AIR LBS AIR ASH COMB. MASS MASS OPACITY
NO. FEED H,0 AIR GRATE TEMP. LB FUEL RATE ASH MEAN MEAN

RATE -2 AIR @ GRATE SIZE DENS

(LBS/HR) (%) (%) (%) (°F) (LB/HR) (%) (mm) (g/cm®) (%)
/051 550 | 51 | 105 | 50 | 175 ¢.78 | ¢.3 5
/06| 550 | 105 |50 {175 | ¢.78 | 5.7 |i%.3 o.bsq 0.52 | ™
109|617 | v | 24 |29 |/45 | 2.6&8 | 5.9 |722(0.45|0,085| “
o617 | v | 24 129 (150 2.68 |5,/ "
1111617 | v L e5 |31 |r51 | 326 |29 |2e7.9 |0.0830.vs0 | "
121550 | " |69 |30 |/5/ |26/ |39 g
/13 s " 97 30 {7155 | 4.6 | 4.2 (10,5 |0.061]0.700 '
L w1 89 |30 |55 [ 420 | 4.9 g
ns| 738 | « | 63 |82 |5 820 |1%.3
el w | 63 |82 (372 | 7.99 |/6.8 {Si16(0290|0.230 | "
nyyo" " | 56 3] 297|322 |9¢& v
ngl N | v | 4o |31 |347(3.2) |10.8 |43.5{0.220|0.29 | ¢
1191 " 43 |71 157 2.2 | 1.7 H
r20f " " 3d |7 [/55 | 7.24 | 20,7(69.6|053 (0. /05|
211 71} w44 | &0 | 145 | &.20 | 225 "
22 " vl 4o 179 [ 1MS ) &0y | 24.3 B
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EXPERIMENTAL DATA SUMMARY SHEET

TEST SERIES: ) T0 728 FUEL SPECIES: £.wHi7e 1202 g
DOVGLAS FiR PlL. SHAVINGS

- - - - - - - - FUEL CHARACTERISTICS - - - - = = = - = - - - - -
MASS MEAN SIZE (mm):_ 5./ SIZE RANGE (mm):__ /0 T0 _20.0
MASS MEAN DENSITY (g/cm°): .79  DENSITY RANGE (g/cm3): 0./84 T0 ¢.253
COMBUSTIBLE CONTENT (% OF DRY FUEL WEIGHT): 97,79

[~ - OPERATING PARAMETERS - - o y - - - TEST RESULTS- - -

TEST FUEL ~ FUEL EXCESS UNDER AIR LBS AIR ASH COMB. MASS MASS OPACITY
NO. FEED H,0 AIR GRATE TEMP. LB FUEL RATE ASH MEAN MEAN
RATE  ~ AIR @ GRATE SIZE DENS,
(LBS/HR) (%) (%) (%) (°F) (LB/HR) (%) (mm) (g/cm”) (%)

T
1231 7/) | 51| 92 O | 163 | 11.09 | 24.5 [€4.49(0.36 | 0.120| /O

241 711 " /05 | &0 | 165 | /207 264 [44.70.28 |0.290| /D
257 ¢7) | " | 6O |49 |48 | 5,39 | 9.3 [51.9/0.2B(0./40 | 5
12¢)¢77 | v | 63 |49 |/50]| 5,39 | 3.7 "
1271485 | " S0 |30 |130 | 3.2 | 78 "

281¢8s | " g0 |g0 (122 3.20 | .7 .




RUN NOt
DATE:

CONVEYOR SETTING:

FUEL FEED RATE:
¢DRY LBS/HR)
HEAT INPUT RATE:
¢ BTU/HR)

HEAT RELEASE RATE:
¢ BTU/HR-SQFT)

UNDERFIRE:
OVERFIREs
PERCENT EX. AIR3

T2:

T3:

T4e

FAN' QUTLET:
UNDERGRATE:
QVERFIRE:
AIR-HEATER:

MAIN QRIFICE:
6' VENTURI:

12" VENTURI:
3** CONVEYOR®
ACROSS GRATE:

SIZE RANGE: -
MOISTURE (X):

DENSITY (LBS/CU.FTI$17.30

650« 660,
3-6-78  3-6-18
ane an.
S50 554«
4951487. 4951487-
495149+ 495149
6« INCH 6. INCGH
12.INCH 12+ INCH.
3. = - S«

6%«
3=6=78

43;

S9N,

'$314409 .

s3144t.

12+1INCH

6« INCH
‘25..

TEMPERATURES (DEGREES F)

1365 141S.
993. 100605
653. 684'

63e ﬁ4o
39S, 39S5.
330 . 330
463« 8366,

1263,
1108
7S8. -
65.
450e
anea..
SONe

. 400D SPECIES: Do:FIR & E.WHITE PINE
1 MINUS .
SN.T0

6&0. .
3-6-78

43..
$90.

$314409-
"531441«

124 INCH
6eINCH
2S5.-

124Se.
109S..
760«
64
4036
298.
498«

PRESSURE BIFFERENTIALS CINCHES WATER)

ol 01'_
8eS BeS
8 '.8:
30 "3y
tel 1.3

Nel)
..2
1.4
2.9
245

Qe
. e2
le4.
3.0
Q5

EXHAUST GAS ANALYSIS CPERCENT)

OXYGEN?t T3 - T
CAREON DIOXIDE: [23 123
CARBON MONOXIDE: «3S «28

OXIDES QF NITROGEN: DN« Nel)

MATNS
UNDERGRATE:
QUERFIRE:

MAINS
UNDERGRATE:
OVERFIREs

UNDER + QUERS
CALC. BASED ON
FUEL AND EX. AIR
PERCENT UG:OF

LBS/HR1?
GR/SCF:
PERCENT ASH:

PERCENTCOMBUSTIPELE:
LENGTH OF RUN(MINDY:

OPACITY!

WEATHER:

SRU 1.178 UNTS.

RUN COMPLETE.

45
151
«43
Ged)

ALF FLOW RATES (ACFM)

8§77« 677
952.. 953
127 4. 1276«

0.,
1511.
271 ..

AIR FLOW RATES (SEFM)

636 £36.
S07 .. 507
679 678..
1186 1184.
1080. 1058 .
43257 43.:57}

CARRY OVER DATA

T 8e} " 943
«86S 1.025
e Ne
0. 0.
21, 20«
. Se Se
CLOUDY CLOUDY

Oe
7174
139.
913.
g47.

8Se3 S

18.3 .
24255
e

.
20.

Se

CLOTDY

1Se1
PR: -1
D)

e
1510«
27 3.

Ne
77Se
T 14afe
915
947.

85.115.

17.7°
2+.131
Ne

Ne
a0.
s.

- CLeUDY

690~
3-6-78

43.
S90.

5314409 .
531441,

12.INCH
6+INCR
50

1300«

1075«
778«
64e
392.

- 3N8 .
447«

Te0)
12.03
‘e 50.
e}

743
1819«
377.

698.
987,
204.
1191.
1136.

83e217.

1367
1.409
p.

e
21.
Se

' cLouDY

25



WOOD SFECIES:t D. FIR & E. WHITE PINE
SIZE RANGE: _ 1' MINULS.

MOISTURE (%)3 5070

DENSITY (LBS/CU«FTY>:17.30

RUN NO1 0. 71. 72. 73, 744
DATE: 3-6-178 3-7-78 3-7-18 3-7-178 3-7-18
CONVEYOR SETTING: a3 43, a3. a3, 43,
FUEL FEED RATE: . 590. 590, 590, 590 590,

~ (DRY LEBS/HR) v A
HEAT INPUT RATE:  S314409. 5314409. S5314409. 5314409 5314409,
(BTU/KR)
HEAT RELEASE RATE: 531441. 531441, 531441, 531441, 531441,
¢BTU/HR-SQFT) :
UNDERFIRES . “12.INCH  12.INCH  12.INCH 12.INCH  12.INCH

OVERF1IRE!: 6« INCH 6+ INCH 6. INCH 6. INCH 6« INCH
PERCENT EX. AIR! S5S. 107. 93. 155. 165.

TEMPERATURES (DEGREES F)

T2: 1320. 1326« 1316 1345, 1333.
T3: 1048 . 1030 1027. 998. 1000.
T4t 772. 712 727, 738, 740,
FAN OUTLET: 64. 60 €0 61 62.
UNDERGRATE: 383. 400 - 403 a0 3. 395.
OVERFIRE: 304. 307 308 . 314. 311.

AIR HEATERS 432. 441 . 441. 415. 408 .

PRESSURE DIFFERENTIALS (INCHES WATER)

MAIN ORIFICE: ol ol ol 2 2
6" "VENTURI .6 10 1.0 1.5 1.5
12" VENTURI: 2.3 3.1 3.0} 4.4 4.4
3" CONVEYOR: 3.0 3.0 3e ) 30 3.0
ACROSS GRATE: 2.5 245 2+5 2.5 245

EXHAUST GAS ANALYSIS (PERCENT)

OXYGEN? 7.5 109 10.2 129 13.2
CARBON DIOXIDE: - 11.5 9.6 10.2 7.4 7.1
CARKBON MONOXIDE: «50 o 60 €2 -] « 67
OX1DES,OF NITROGEN: 0.0 el 3e0) el Del)

AlR FLOW RATES CACFM)

MAIN? 8N4. 1147 110S. 1512, 1512,
UNDERGRATE!: 1804. 2063, 2034. 2364. 2354.
OVERFIRE: 375. 449 . 349, S16. S14.

AlR FLOW RATES (SCFM)

MAIN: 756. 1086 1045. 1427 1426

UNDERGRATE: 995. 1126 1110. 1329. 1335.
OVERFIRE: . 207. 245. 24S5. 290. 291,
UNDER + OVER:- 1202. 1372. 1356. 1619 1626«
CALC. BASED ON 1174. 1568. 1462 1931, 2007.
FUEL AND EX. AIR

PESCENT UG:OF’ 83317 82.:18. 82.:18. 32.-:18. 82+1138.

CARRY OVER DATA

LBS/7HR: 12.3 11.7 11.4 10.8 11.4
GR/SCF1 1.223 «871 «910 652 «663
PERCENT ASH: Ne Ne 0. e e
PERCENTCOMBUSTIBLE: D. 0. e f)e Ne
LENGTH OF RUN(MIN): 20. 20« 20. 20. 20
OPACITY: Se Se Se Se Se
WEATHER: CLOUDY CLOUDY RAIN RAIN CLOUDY
SRU 1470 UNTS.

RUN COMPLETE.



RUN NQ:»
DATE:

CONVEYOR' SETTING:.

FUEL. FEED RATEY

¢(DRY LBS/HR)

HEAT INPUT RATE:
¢BTU/HR)

HEAT RELEASE RATE!?
¢BTU/HR-SQFT)

UNDERFIRE?
OVERFIREs
PERCENT EX. AIR:

T2r

T3s

T4t

FAN OQUTLET:
UNDERGRATE:
OVERFIREL
AIR HEATER:

MAIN ORIFICE:

- 6% VENTURI:
12" VENTURL:
3" CONVEYOR:
ACROSS GRATE:

.MOISTURE (2):

WwOoOD SPECIES: De. FIR & E. WHITE PINE

SIZE RANGE: 1™ MENUS
SG.T0

DENSITY (LBS/CU«FT)>t17.30

75.. T6e 7. .

3=-7=78 3778 - 3+7-78
a3. . 'a3. a3.
S90e - S90 e 590«
53144NG. 5314409+ 53143409.
531441.. 53144l. 531441

12.INCH  12.INCH  12.INCH
6.INCH . 6<INCH 6o INCH
48s; 48« 90

TEMPERATURES (DEGREES F)

133Ss: 1387. 1343.
1042 1033« 1020«
680 . 680+ 89S«
' 6De- 60« 6 a
3630 3563. 38G.
422+ 2323, 41S5e.
486+ . a33.  478.

N« [ 2Y5 4 of)
Sel © Sel Sel)
' .s 3 .8_
k293 3.0 - 29
Yo7 1.4 1.7

EXHAUST ‘GAS. ANALYSIS. ¢ PERCENT)

OX‘(GENx : 68 68 ’ Fe3
CARBON DIOXIDE: 13.5 13.8" 11.0
CARBON MONOXIDE: 10 «44 lf

OXIDES OF NITROGEN: ® 0.0 Ne0 00

MAINt .
UNDERGRATE:
QUERFIRE:

. MAINS
UNDERGRATE:
QUVERFIRE:

UNDER + QVER:
CALC. BASED ON ‘s
FUEL AND EX. AIR
PERCENT UGIOF

LBS/HR:

AIR FLOW RATES (ACFM)

Qe. (o O 6NAe
962 961. 1173
1N94.

86S. 864K

AIR FLOW RATES (SCFM) .

De. e 572«
-1 28 501 615«
450« . 4Sle 574
9S1le 952 1189,
1121, 1121+ - 1439«
53247, 536247, 524148

CARRY OVER.DATA

13.2 11.7 9.7
GR/SCF: . {374 1.218 «783
PERCENT ASH: " Me e 0
PERCENTCOMBUSTIELE: fe Ne 0.
LENGTH OF RUNCMIN): 20. 20. . 23,
QPACITYs Se Se Se
WEATHER: RAIN. RAIN RAIN
SRU 1.188 UNTS.

RUN COMPLETE.

78
3-7-78

43.
590.

S314409«
S31441.

12.INCH
6+ INCH
85+«

1420.
1N2S.
697
6f.e
387
Q1.
47Se

‘PRESSURE DIFFERENTIALS ¢(INCHES WATER)

of)
Gel

.8
Je0
1.4

Fe7
11.2
.12
Nel}

604.
1172..
1099.

ST71s
616.
S79.
1195
1401«

52.148.

ti.1
+924
Qe

20«
Se

RAIN

79,
3-7-78

436’
590N,

S314409.
53144t.

12.1NCH
6+ INCH
98«

1428«
1011.
720
60e
388
412.
469«

el
12.6.
1.2
3.0

1.7

104
103
17
e}

1014e

1391.

1262.

359.
737.
668
140S.
1499.

S2«348.

« 770
Oe
0.
20«
5'

RALIN

27



RUN NO:
DATE:

CONVEYOR SETTING:2
FUEL' FEED RATE:.
. ¢DRY LES/HR)
HFAT INPUT RATE:

WOOD SPECIES:
SIZE RANGE: 1' MINUS
MOISTURE (%): 50.70
DENSITY (LBS/CU+FT>: 17430

De FIR & E. WHITE PINE

" 80. 87. 88+ 89. 90
3-7-78 3-9-78 3-9-78 3:9-78 3-9-78
- age - a3« 43¢ 43. 43.
590.  590e 590 591 594,

- §314409« 5314409. 5314409e 5314409. 5314409.

¢BTU/HR) _
HEAT RELEASE RATE: 53144l. S3144l. 531441, 53144l.. S3144l.
¢BTU/HR=-SaFT) . _ : .
UNDERFIRE: 12.INCH 6+ INCH 6+ INCH S INCH. 6-INCH
OVERFIRE: ‘6eINCH  12.INCH  12-INCH  12.INCH  12.INCH
PERCENT EX. AlR3 1n6. 82, 82, 90, 88+
TEMPERATURES (DEGREES F)
T23 }435. 1587. 1567, 1503, 1515,
T31 98S. 990 987.. 990 997,
Tat 707.. 660.. 662. 698 « 2.
FAN OUTLET: 60 59 S9. 80 60.
UNDERGRATE: 390. 393.. 398 393. 402,
OVERFIRE: ansg .. w2, . 388, 377 380.
AIR HEATER: 460 atn. a30. 4i4. 420)..
_PRESSURE DIFFERENTIALS (INCHES WATER)
MAIN ORIFICE: el 5 ol el £ 2. 2
6™ VENTURL:. 12.8 5.8 5.8 7.7 7.3
12 VENTURI: 1.2 1.7 1.8 2.6 2.6
3'* CONVEYOR: 3e0. 3.0 3.0 3.0 3.0
ACROSS GRATE: 1.7 141 lal 12 1»1
EXHAUST GAS ANALYSIS C(PERCENT)Y
OXYGEN®- 109 . 9.5 9.5 10.0 9.8
CARBON DIOXIDEs 10.0 115 " 11.5 197 105
CARBON MONOXIDE: o148 <06 05 .13 .08 -
OXIDES OF NITROGEN: 0.0 040 0.0 0.0 g
AIR FLOW RATES CACFM)
MAINt _ 10140 1060« 10600 1305 1267
UNDERGRATE: 1384. T 710 779. . 88a. . 892,
OVERFIRE: 1265, 1674 1731« 199 3% 1999.
AIR FLOW RATES ¢ SCFM)
MAIN:. 960 1006, 1008 1236.. 1199.
UNDERGRATE: 740. 436. a3te . 497. 499.
OVERFIRE: 6764 947. 957. ‘1122, 1118,
UNDER + OVER1 - 1417, 1382. 1388, 1619 1617
CALC. BASED ON ¢ 1560 . 1378« 1378 1439. . 1424,
FUEL AND EX. AIR o
PERCENT UG?OF S52+148¢ 32.3168. 31.169. 310169« 3t+269.
CARRY" OVER DATA
LBS/HR? 8.1 ° 3.9 6 3.9 4.2
GR/SCF: . 606 «330 . 305 . 316 T . 344
PERCENT ASH: e . O Ne 0. Ne
PERCENTCOMBUSTIBLE: Ne - e 0. 0, e
LENGTH OP RUNCMIN): 20. 20 20, 20. 20
OPACITY: Se Se - T Se. S
YEATHER? RAIN. CLOUDY CLOUDY CLOUDY CLOUDY
SRU 1.529 UNTS.

RUN COMPLETE..

28.




RUN NQOs
DATE: -

CONVEYOR SETTING:

FUEL. FEED RATE:
¢(DRY LBS/HR>
HEAT INPUT RATE:

(BTU/HR) -
HEAT RELEASE RATE:
" ¢(BTU/HR=SQFT?>

UNDERFIRE:
OVERFIRE: _
PERCENT EX. AIR:

T2:

T3:

T4 -

FAN OUTLET:
UNDERGRATE:
OVERFIREY
AIR HEATER:

MAIN ORIFICE:
6'" VENTURI:
12* VENTURI:
3" CQUVEYORs
ACROSS GRATE:-

'531441.

WOOD SPECIES: D. FIR PLANAR. SHAV. $6 ward AnS -

SIZE RANGE: 1" MINUS
MOISTURE (2): S0.70 .
DENSITY (LBS/CU.FT)t17.30

91 92. 93e.

3-1-78°  3-13-78  3-13-78
43 43~ T . ane
590 . 590 SS0.

5314409« 53144N9. 4951487«
S53ra4l. 495149«
12.1NCH 12.INCH 124INCH
6« INCH 6« INCH 6+INCH
2S.. 24. 50

TEMPERATURES (DEGREES F)

1342 1350« 1323,
1062 1060« 977«
718% 720 €8 3..
S4. S58.. 5S.
is2. 152, 157
152 152. 157.
167« 170 17 3.

94.
J=-13-78

a0..
550

4951487,
495149

12.1NCH
6+ INCH
5:‘ L

1320,
98MN.
€80)«

S6«
13S.
155.
170

'PRESSUREAbIFFERENTIALS C(INCHES WATER)

-l el 2
8 -8 1.3
7 . ¢1 «9
30 3.0 3.0
2e0) le4 28

EXHAUST GAS. ANALYSIS. (PERCENT)

OXYGENS d.4 4.3 T8
CAREON DIOXIDE: 174 170 13.2
CARBON MONOXIDE: « 30 « 32 09

OXIDES OF NITROGEN: N0 Nel) ely

MAIN:
UNDERGRATE:
QVERFIRE:

MAIN:
UNDERGRATES
OVERFIRE:

UNDER + OQVER?
CALC. BASED ON 1t
FUEL AND EX. ALIR
PERCENT UG:OF

L3S/HR:
GR/SCF:
PERCENT ASH:

PERCENTCOMBUSTIBLE:
LENGTH OF RUNCMIN):

OPACITY:

JEATHER:

SRU 1517 UNTS.

2UN COMPLETE.

AIR FLOW RATES (ACFM)

1060.. 1147, 1446
9306. S08. 1014.
365« . 365 432.

AIR FLOW RATES (SCFM)

1014.. 196, 1382,
711. 709+ 788.
286. 285. 336
997. 994 i12a.
9a7. 939. 1058..
714129+ . 710329«  70.330.
CARRY OVER DATA

17.7 18.0 10.2
2.181 2.236 1.124
e e Oe

(e Ne De

20. 20, 20.

5. 5. S.
CLOUDY  SUNNY RAIN

-2
| -1
«8
3e 8
260

12.6
.18 .
ef)

1a12.
962,
843

1347.
751.
346«
1097«
1065

68.132,

9.3
1.018
()e
e
20
Se

CLOUDY

9S.
3~13-78

46)e
350.

4951487,
495143,
12.INCH

&« INCH
5.

flal)

1780,
1281.
530.

1702.
970

- AQf)le

1370.
1164,

71-!290A

11.1
1117
e

)e
21.
s.

cLouDY

29



AUN NQ:
DATE:

CONVEYOR SETTING:
FUEL FEED RATE:
(DRY LBS/HR).
HEAT INPUT RATE:
~ ¢(BTUMR) .
HEAT -RELEASE - RATE:
¢BTU/HR-SQFT)
UNDERFIRE:
OVERFIRE:
"PERCENT EX. AlR1

T2

T3z

T4s

" FAN OUTLET:
UNDERGRATE?
OVERFIRE:
AIR HEATER?Y

MAIN ORIFICE:
6' VENTURI:

12" VENTURL ¢
3" CONVEYOR:
ACR0OSS GRATE:

OXYGEN:
CAREON DIOXIDE:
CARBON MONOXIDE:

OXIDES OF NITROGENT®

MAIN:
UNDERGRATE:
OVERFIRE:

MAINS
UNDERGRATE?
QUERFIREs

UNDER + QUER: .
CALC. BASED ON :
FUEL AND ZX. AIR
PERCENT UG:0F

LBS/HR:

GR/SCF:

PERCENT ASH:
PERCENTCOMBUSTIELE:
LENGTH GOF RUNC(MIN)
OPACITY:

Y EATHER!
SRU 1354

RUN COMPLETE.

UNTS.

W0OD SPECIES: D. FIR & Ee. WHITE PINE
SIZE RANGE: 1'* MINUS

MOLSTURE (X)3 5070

DENSITY (LBS/CU.FTI)117.30.

99,

6. 97~ " 98

3=-13-78 3-13-78 3-13-78 3=-14-78
4n.’ 80, -40Ne afN«

55N. 550 550, S50«

4351487+« 4951487 4951487-~ 4951487«

495149«  495149.. 495149+ 495149,
12.INCH . 12.INGR  12.INCH  12.INCH
60 INCH 5« INCH 6« INCH 6+ INCH -
736 88 91l. 33.

TEMPERATURES- (¢ DEGREES F)

1302. 1317 1333. 14anN0e.
350D« 933 923, 98 3o
687« . 692 698« 638 .

54« S$7e. S4. 52

172 17Se 172 140«
172« 17Se 172. . 140).
187 . 200 199? 160

PRESSURE DIFFERENTIALS (INCHES WATER)

. '3 Os 'S 3
2.2 3.0 3D Je7
}JS 2e1. - o
3e0) 30 3.0 3.0
25 2e 1 2.5 1.3
EXHAUST GAS ANALYSIS (FERCENTY
8.8 9.8 100 5¢4
11.2 115 11.2 153
19 «25 -« 27 «28
) ol s} o)
AIR FLOW RATES CACFM)
18N8 . 2134. 2157. 1377.
1278« 1492, 1491. 707
529. &Nfe 60)0) . 63Se
AIR FLOW RATES ¢(SCFM)
1729 2032. 2067.. 1524.
972. 1112 1113 561.
402, 447 448 . 304. -
1374. 1560 1561. 1065.
1221. 1327, 1348. 338
71329, 710:29f T1e229w $3.147,
CARRY OVER DATA
1Ne5 10.5 F.9 8.7
1.004 . +923 «857 1.082
e (e - Ne Je
e f)e NDe Ne
20« 20 20. 20.
.5 Se Se Se
SUNNY SUNNY SUNNY SUNNY

30

100G.

3-13-78

a0
550.

AR95.148 T
495149+

12. INCH
6« INCH
34.

1402,
985.
64S e
S4.
1430
143'
163.

1318,

" 560

sha.
1062,
9454

536247

8e4
1.037
s
Mo
20)«
Se

SUNNY



WOOD SPECIES: D. FIR & E. WHITE PINE
SIZE RANGE: 1** MINUS

MOISTURE (X): S0.70

DENSITY (LBS/CUFTY:17.30

RUN' NO: 101. 192  103. 104. 105«

DATE$- 3-14~78  3-14=78  3-14=-78  3-14-78 3-14-78
CONVEYOR SETTING: 40 an. 38. ~ an. an.
'FUEL. FEED RATE:.  SS50.. 55C- sa3. 550 550,

(DRY LBS/HR) _ _ . , ' .
HEAT INPUT RATE: 4951487, 4951487- 4709539 4951487. 4951487,

_ ¢3TU/HR)
HEAT RELEASE RATES 495149e  495149. 4709S4. 495149+. 495149
¢BTU/HR-SQFTY . . . A .
UNDERFIRE: 120INCH”  §2.INCH  12.INCH  12.INCH  12.INCH
OVERF1RE: - 6. INCH 6«INCH.  6.INCH 6. INCH 6+ INCH
PERCENT EX. AlR? 446 43 76 Ta. . 115,
TEMPERATURES ¢DEGREES F) ‘
T2: 1403« 433« 1320. 1325. 1.300..
T3¢ 979. 992. 927. 9230. 900.
Ta: 657« 665+ 643. . $52. 658,
FAN OUTLET: 55. 564 S7. 58. 57
UNDERGRATE: 160.. - 163 163« 160. 17S.
OVERFIRE: . 160, 163 163, 160. 17S.
AIR HEATER: 180 183« 18 3« 186 [9S,.
PRESSURE DIFFERENTIALS ¢INCHES WATER)
MAIN ORIFICE: «3 «J Y- 4 ed 1
3™ VENTURI: Se5 5e5 8.5 "8eS 11.4.
12" VENTURIL: .5 3. .6 .6 .9
3" CONVEYOR: 3.0 2.9 3.0 3.0 . Qer
_"ACROSS GRATE! tea 1e3 . - lea 1.7 1e7
EXHAUST' GAS ANALYSIS (PERCENT)
OXYGEN® 645 6.3 9.0 8.8 10.8
CARBON DIOX1DE: 13.5 14.6 11.2 11.0 10.2
CARBON. MONOXIDE:r . 19 .15 .23 .24 .25
OXIDES OF NITROGEN: 1.0 e o0 o) N
AIR FLOV RATES (ACFM)
MAING 1576. 15S76.  1939. 19395 2157,
UNDERGRATE: 791 793« 858.. 856+ 1032,
OVERFIRE? 754 754. 904, 9h2. 1032.
AIR FLOW RATES ¢SCFM>
MAIN: 1505« 15051 1846, 1844. 2052,
UNDERGRATE? 6089 - 60T 657, 658 . 775
OVERFIRE: 580.. 577 692. 694, 775.
UNDER. + OVERs 1188. 1184. 1349, 1352, 1550.
CALC. BASED ON 3 1016. {009, 1181 1228. 1446.
FUEL AND EX. AIR : ‘
PERCENT UG:0F S1.249. 51249, 49.:51., 49.8510' Sfe2S50
' CARRY.. OVER DATA
LBS/HR: ‘ 8.4 8.1 6.9 7.5 6+3 -
GR/SCF: 965 -937 .682 «713 «S08 .
PERCENT ASH: Ne e Qe e fe.
PERCENTCOMBUSTIBLE: 0. Oe e De Oe
LENGTH OF RUNCMINY: 20. 2n. 20, 20, 20.
QPACITY: ? Se ] Se .Se Se Se
‘WEATHER: ‘ SUNNY CLOUDY cLouDy CLOUDY CLOUDY

SRU | 14595 UNTS.

RUN COMPLETE.




VOOD_SPECIES: De FIR & E. WHITE PINE
SIZE RANGE: 1 MINUS

MOISTURE (X3t S0.70

DENSITY (LES/CU.FT>:17.30

RUN -NO: . 106. 1094 110 ttie . -ti2.

DATE: , 3-14-78  3-15-78  3-i5-78  3-15-78 3~i5-78
CONVEYOR SETTING:  40. as.. 4Se as. . afe.
FUEL FEED RATE: 550. 617 617. 617 550

¢(DRY LBS/HR) - . . ) .
HEAT INPUT RATE: 4951487. $556357. S5556357. 5556357. 4951487.-

- ¢BTU/HR)Y. . . ' N

HEAT RELEASE RATE: 495149. 555636. 555636 555636.  493149.
" (BTU/HR=-SQFT)>" . ) ‘

UNDERFIRE: - 12.INCH 6+INCH 6. TNCH. 6+ INCH. 6+ INCH

‘QUERFIRE: . 6.INCH  12.INCH ° 12.INCH ° 12.INCH 12.INCH"
PERCENT EX. AlR: 1NS. T 28. .24« 65. . 69 ’

TEMPERATURES ¢DEGREES F)
T21 1280.. 1447 1467, S1497. 1503..
T3s 908« 1030, 1025. 955.- 957.
T4 ) . 653 658.  68B.- 667 67 3
FAN QUTLET: , 57 80 - S2e 55. 56.

" UNDERGRATE: 175 14S. 150. - 151, 151.
OVERFIREL 175. 145, 150. 151" 151.
AIR HEATER® 195, 165 170 171. 171,

'PRESSURE DIFFERENTIALS CINCHES WATER)
MAIN ORIFICE: .5 .37 3 .4 .3
6™ VENTURL: 11.3 2.5 2.5 3.8 3.7
{2 VENTURI: 9 .8 .8 lel 1.2
a3 CONVE?ORR . 3.0 3.0 3e3 30 249
ACROSS GRATE: 1.7 el . le1 : 1.3 1.3
, EXHAUST GAS ANALYSIS ¢PERCENT)
OXYGEN:: 10.8 T 4.3 8.6 8.5
CARBON DIOXIDE: - 105 16.6 170 12.6. 12.8°
CARBON MONOXIDE: .28 07 . .09 .16 15
OXIDES OF NITROGEN: .0 Net 0.0 ) .0
AIR FLOW RATES CACFM).
MAIN: 2134. . 16664 1698, 1914, 1914.
UNDERGRATE: 1032. a37. 439« . 536.. S30.
OVERFIRE: 1028. 1068« 1072. - 1214. 1254.
AIR FLOW RATES (SCFM)
MAIN: ‘ 2n29. 1606. 1630 - 1829+ 1825S.
UNDERGRATE: 77Se - 3a4. 343. 418 413.
OVERFIRE: - - 772, 8al. . 837.- 947. -~ 9784
UNDER + OVER: . 1547. 1185 L1800, 1365, 1391
CALC. BASED ON 3 1aa6. °  982. .982. 13n6. 1192,
FUEL AND EX. AlR A ‘ '
PERCENT UGsOF 50-:50» 29271 290311- . 31.269. 3Nt 70
CARRY CVER DATA '
LBS/HR: Se7 Se4 5-.1 3.9 3.9
GR/SCF: +a60 <642 606 $343 382,
PERCENT ASH: e e _0- R e e
PERCENTCOMBUSTIBLE: 0. 0o . e fe. Oe
LENGTH OF RUNCMINY: 20. 2n. 20. 20 20
OPACITY: 5. - Se Se S. Se
‘WEATHER: SUNNY cLonpy CLOUDY CLJuDY SUNNY
SEJ -  ‘1-153 GNTS.. ‘

RUN COMPLETE.



wOOD SPECIES: Do FIR & Eo deTE PINE
S1ZE RANGE: 1" MINUS

MQISTURE (%2t S0.70

DENSITY C(LBS/CU.FT):17.30

RUN NO: T 113 1186 115« 1160 .

DATE: 4m15=78 3~15-78 3~20-78  3-20~78
CONVEYOR SETTING: 40w AN - 54 54.

FUEL FEED RATE: S50« 550« 738. 738
¢(DRY LBS/HR) . : .
HEAT INPUT RATE: 4951487+ 4951487. 6645122. 6645122,
. ¢BTU/HR) : )
" HEAT RELEASE RATES 495149. 49514%9.. 664512+ 664512.
: .CBTU/HR~-SQFT? - - .
UNDERF1RE? -6 INCH: 64 INCH  12.INCH 12.INCH

OVERFIRE: , 12.INCH  12.INCH 6+INCH. - .6.INCH
PERCENT EX. AIR: 97% . 89 63 63

TEMPERATURES ¢ DEGREES FJ

Tot : ' 13a3- 1445. 1370 1400

T3z - 94N 967 » 1115« 1133§
Tas 677 682. -TSFe ‘805«
FAN' OUTLET:: 58, 59 . 69e 69 .
UNDERGRATES 15S.. . 155« 41Se 372.
OVERFIRE: ~ 1S5 158 336 330

AlR HEATERS 17S. 17S~ 480« - {48
PRESSURE DIFFERENTIALS CINCHES WATER)

"MAIN ORIFICE: .S.

5 2 4
6™ VENTURIL: 5.0° Se 15 1.4
12% VENTURI: 1.6 e 6' “BeZ 3.8
3 CONVEYOR? 3.0 . 3e0 2.9 2.9
ACROSS. GRATE: 1el 1ot 3.3 2.5
EXHAUST GAS ANALYSIS C(PERCENT)
OXYGE\I: 1Ne3 98 301 el
CARBON DIOXIDEs 9.9 "10.3 12.9. 12.6
CARBON MONOXIDEs .37 .33 .27 «33.
. OXIDES OF NITROGEN: o0 s 0. - .0
"AIR FLOW -RATES (ACFM)
MAINS 2180 2180. 14a12. 1939.
UNDERGRATE: . 613 619 2a01. 2261
OVERFIRE?: 1412 1312, 529.. 508 «
"AIR FLOW RATES ¢ SCFM)
MAIN: 2071. 2068+ i314. 1803.
UNDERGRATE: . ATSe 4806 1257 1225.
QVERFIRE: 1N%4e. 1094. 277« 275-
UNDER + OVERS 1569 1573« 1534 1500
CALC. BASED ON 1t 1390, _1334a. 1543. . 1543..
FUEL AND.EX. AIR :
PERCENT UG:OF 3Net70e -30e:70- B2.:18. 82.318.
CARRY OVER DATA
LBS/HR: 4.2 4.9 1843 16.8
GR/SCF1 353 .429 1.383 1.270
PERCENT ASH: D e 0. Ne
PERCENTCOMBUSTISLE: 0. Ne 0 0e
LENGTH OF RUNCMIN): 20. 22. 20. 20.
QPACITY:! Se Se Se Se
WEATHER1 SUNNY" SUNNT SUNNY” SUNNY
"SRU 1.626 UNTS.

RUN COMPLZTE.

117
3-20-78

5K
738

6645122
664512+
6 INCH

12.INCH
56+

T 1520.
1102.

727-

297.

- 302

37%.

Y-
Te2.

2.4

3eD)
1:8.

TeS.
129
e17
o)

2480,

1884«

2302.
494.
11i5S.
1609
1477

31169

9.8
+«775
)a
e
22.
S

SUNNY



RUN NOt
DATE:

CONVEYOR SETTING:
FUEL FEED RATE:
¢DRY LBS/HR)
HEAT INPUT RATE:
¢(BTU/HR)

HEAT BELEASE RATES

¢(BTU/HR~-SQFT)
UNDERFIRE:
QVERF1RE? :
PERCENT EX. AlR:

T2

T3:

T4 :
FAN' QUTLET:
UNDERGRATE:
OVERFIRE:
AIR HEATER:

MAIN ORIFICE:
6" VENTURIL:

12" VENTURL:
3" CONVEYOR:.
ACROSS GRATE:

OXYGEN®

y0OD SPECIES: D. FIR & E. WHITE PINE
SIZE RANGE: 1" MINUS

MOISTURE (%)t 3070

DENSITY ¢(L3S/CU.FT)317.30

118 {19. 120e 121
3=20-78 J3-20=78 3‘20‘73 3-21-78
54. sa. - S4. 52
738, 738. 738« T1ile
6645122 6645132- 6645122+ 6403174
664512, 664512, 664512 640317,
6-INGH  12.INCH  12.INCH .12.INCH
12.INCH 6.INCH Q-INCH 6« INCH
anNe 83 Ja. 44k
TEMPERATURES (DEGREES F).
1568« 1280« 1290« 1423
1130. 1113 1157« 1117.
T17 . T TT0e "79S. 777
Tle ' T3 . 73e 6Se
327« 157 155. 14Se.
357« 157« 155« 145,
411e’ 177« 17Ss ‘165..

PRESSURE DIFFERENTIALS (INCHES WATER)

Y 5 £s-) ')
7«5 3! 3ol ‘lef)
245 240 20 2e 4
3.0 ° 2.9 3.0 30
le0) 1.9 le7 240

EX4AUST GAS ANALYSIS (PERCENT)

6el . Ge& SvS- 65
CARBON DIOXIDEs 13.8 13.8 1S.1 13.8
CARBON MONOXIDE: -8 «25 19 « 35
OXIDES OF NITROGEN:. f) o) ) o0

RUN COMPLETE.

AIR FLOW RATES (ACFM)

2313.

MAIN: 2063 2291. 2291.
UNDERGRATEY 871 1436, 1433 1533.
QUERFIRE: 19584 S97 598 393.
AIR FLOW RATES (SCFM)
MAIN? 1912¢ 211S. 2l14. 2166
UNDERGRATE: 392, _11Q9o 111t. 1211«
OVERFIRE: T T106. 461 364 N9
UNDER +# QVER3 1598, 1570 1574, 1520
CALC. BASED ON 1326, 1354, 1269« 1314.
FUEL AND EX. AIR
SERCENT UG:OF 31169 71.829 11229, 8Nes20.
CARRY OVER DATA
LBS/HR: 10.8 17.7 2047 22.5.
. GR/SCF? «950N 1525 10903 1998
PERCENT ASH: De Ne (e Ne
PERCENTCOMBUSTIELE: O Qe STS . e
LENGTH OF RUN(MIN)I: 20. 20. 20« 20
OPACITY? Se " 5e Se Se
WEATHER: SUNNY SUNNY SUNNY SUNNY
SRU 1«56 UNTS.

122.
3-21-78

S2.

Tlle

6403174,
64031 7.

12.INCH
6+ INCH
40}«

1387,
1123
792
66
xas"
14S.
16Se

. e
1.0
2.3
30
260

6ol .

14.6

«31
of)

2291.
1510.
39 3.

2142
1189,

309.
1498,
1277,

79.321.

24.3
2.219
0o

Ne

. 20

Se

SUNNY

34



E

RUN NOsg
DATEs

CONVEYOR SETTING:

FUEL FEED RATE:

. "¢DRY LBS/HR)
HEAT 'INPUT RATE:
¢BTU/HR)

HEAT RELEASE RATE:

_ ¢BTU/HR=-SQFT)
UNDERFIRE:

-OVERFIRE?

PERCENT EX. AIR:

T22
T3:
Tas
FAN OUTLET:
UNDERGRATE:

_QUERFIRE: .

AIR HEATERS

MAIN ORIFICE:
5' VENTURI::®
12" VENTURI:
3™ CONVEYOR:
ACROSS GRATE:

OXYGENS
CARBON DIOXIDE:
CARBON MONGXIDE:

OXIDES OF NITROGEN?

MAINt
UNDERGRATE:
QVERFIRE:

MAIN?
UNDERGRATE
QUERFIRE:

"UNDER + OVER:.

CALCe BASED ON 3
FUEL AND EX.- AlR
PERCENT UG3OF

RUN COMPLETE.

WwOoOD SPECIES:
SIZE RANGE:
MOISTURE (23

DENSITY (LBS/CU.FT)117.30

123. 124.
3=21~-78 3-21=-78
s2. - ' S2.

711 T1t%.-

6403174+ 6403174.

640317.. .640317.
12INCH 12+ INCGH
© 6eINCH = 6.INCH

92e. 10S,-

. 1320« 1288 .
1007« 977
780 T6Te .
67 68
163» 168,
163« . 165«
183« 18Se.

12S.
3=-21-78

4G .-
671

6040252«

604025.

12.INCH
6+ INCH

. 60
TEMPERATURES (DEGREES F)'

1598.
1015
697,

68«
148«
148 .
168

D. FIR & E. VHITE PINE
1 " MINUS
S0.70 '

126

3-21-78

49 .
671

6040252,
604025 .

12. INCH.
S¢INCH -
63e.

1580.
1015«
712
68«
150«
.150.
170

PRESSURE DIFFERENTIALS (INCHES.VATER)

»9 9
2.3 243
Se0 Sef
3ed 3.0
20 20

10«7

o5

o8
3s0
1.3

EXHAUST GAS ANALYSIS (PERCENT)

1Ne1 10.8
9.5 9.1
«50 - #33

] o0

. Te9
13.8
oll
o

AIR FLOW RATES (AGFM)

2960 2977,
2141. 2145+
S36e. 537«

- 2291.

960
?86.

AIR FLOW RATES (SCRM)

2762. 2775
1638« 1636
4lfe . 410e
2049« 204S.
‘1752 1871
8Ne12Ne: 80e320.

CARRY: OVER DATA

LBS/HR1 . 3445 . 264
GR/SCF: 24297 1.647
PERCENT ASH: 0. S N
PERCENTCOMBUSTIBLE: 0. e
LENGTH OF RUNCMIND: 20 20.
OPACITY: 10 10
WEATHER: SUNNY  SUNNY
'SRU 1.644 UNTS. -

2135,
753
772.

1s2s.

1377~

49.351

39+ 3
«738
Ne
e
20.
5.

SUNNY

gely
12.9
el2
)

2269.
982
991,

2118,

751
1825.
1403.

49+351.

8.7

«723
Ne
0.
20.
Se

SUNNY

127.
3-21-78

SNe
685«

6161226.

816123«

6+INCH
12.1NCH

. S0

1628.

- 1087

755,
69«

130

1:30
150.

1{0

7.1
~1342
«N4
.00

2269.
572,

1351«

2111
461«
1089.
1551
1317

3Ne 7N

7.8
«691
0.

20.
Se

SUNNY



RUN NOs
DATEs:

CONVEYOR SETTING:
. FUEL FEED RATE:

¢DRY LBS/HR)

HEAT INPUT RATE:

" - (BTU/HR)

' HEAT RELEASE RATE:

. ¢BTU/HR-SQFT)
UNDERFIRE3
_OVERFIRE:.
PERGENT EX. AIR:

T2:

T3:

Tas

FAN QUTLET: -
UNDERGRATE:
QUERFIRE:
ATR HEATER:

MAIN QRIFICE:
6™ VENTURI:
12" VENTURI:
3* CONVEYOR:
ACROSS GRATE:

OXYGEN ¢
CARBON DIOXIDE:
CARBON MONOXIDE:S

OXIDES OF NITROGENe

MAIN:
UNDERGRATE:
QUVERFIRE:

MAIN:
_UNDERGRATE:
OVERFIRE:

UNDER + OVER:
CALC. BASED ON
FUEL AND EX. AIR
PERCENT UG:OF

LBS/HR1
GR/SCF?
PERCENT ASH:

PERCENTCOMBUSTIELE:
LENGTH .OF RUNCMIND:

OPACITY:

WEATHER:

'WOOD SPECIES:
' MOISTURE (%)%

1" MINUS
SN70
DENSITY (L3S/CU-FT)t17.30

SIZE RANGE:
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GRAPHS OF COLLECTED DATA
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- CARRYOVER RATE (LBS/HR)

TEST NOS.:

PLOT OF CARRYNVER RATE VS. LEVEL OF EXCESS AIR

AS HMEASURED DCWMSTREAM FRCHM THE COMBUSTIGH PRGCESS

65 & 66

FUEL FEED RATE (DRY LBS/HR): 550

SPECIES: D. Fir & E. White Pine HEAT RELEASE RATE (BTU/HR): 4.9 x 103
SIZE: 1" Minus INLET AIR TEMPZRATURE (°F): 395
MOISTURE:  51% PERCENT UNDERGRATE AIR: - 43
60,
]
50 4
40 4
30 A
20 -
10 - (;ED
T T i T 1 )
o 25 50 75 100 125

PERCENT EXCESS AlR -
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- CARRYOVER RATE (LBS/HR)

TEST NOS.:

PLOT (OF CARRYNVER RATE VS. LEVEL OF EXCESS AIR

AS MEASURED DOQWNSTREAM FROM THE COMBUSTIGY PRCCESS

67-74

FUEL FEED RATE (DRY LBS/HR): 590

SPECIES:  D. Fir & E. White Pine YEAT RELEASE RATE (BTU/HR): 5.3 x 10
StZe: 1" Minus INLET AIR TEMPERATURE (°F): 400
MOISTURE: 51% "PERCENT UNDERGRATE AIR: - - 83
60 -
50
40 -t
30 -
20 4
Te ] *O"—"Q\O,__—/O
T 7 T T T T
0] 25 50 75 100 155 - 165

PERCENT EXCESS AIR
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' CARRYOVER RATE (LBS/HR)

PLOT_OF CARRYNVER RATE VS. LEVEL OF EXCESS AIR

AS MEASURED DOWNSTREAM FROM THE COMBUSTIGN PRGCESS

TEST NOS.: 75-80

FUEL FEED RATE (DRY LBS/HR):

SPECIES: D. Fir & E. White Pine - HEAT RELEASE PATE (BTU/HR):

SIZE: 1" Minus INLET AIR TEMPZRATURE (°F):
MOISTURE: 51% PERCEMNT UNDERGRATE AIR:
60 .

50 J

40 J

30 A

20

o
10 - o0
o
¥ 19 N T
0 25 50 75 100

PERCENT EXCESS AlR

5%
5.3 x 10
380
52

125
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- CARRYOVER RATE (LBS/HR)

PLOT CGF CARRYAVER RATE VS. LEVEL OF EXCESS AIR
AS MEASURED DOWNSTREA&M FROM THE COMBUSTIGM PRCCESS

TEST NOS.: 87-90

SIZE: 1" Minus
MOISTURE: 51%

60 -

50 A

40 4

30 A

20 -

_ ‘ FUEL FEED RATE <DRY LBS/HR): 590
SPECIES: D. Fir & E. White Pine HEAT RELEASE RATE (BTU/HR

INLET AIR TEMPERATURE (°F
PERCENT UNDERCRATE AIR:

{

@

): 5.3 x 105
)1 398

] 1 1

50 75 10C
PERCENT EXCESS AIR

125




42

CARRYOVER RATE (LBS/HR)

. PLOT QOF CARRYNVER RATE VS. LEVEL OF EXCESS AIR
AS MEASURED DOWNSTREAM FROM THE COMBUSTIGH PRGCESS

TEST NOS.: 91-98

FUEL FEED RATE (DORY LBS/HR): 550 ‘
SPECIES: D. Fir & E. White Pine HEAT RELEASE PATE (BTU/HR): 5.0 x 109
SIZE: 1" Minus INLET AIR TEMPZRATURE (°F): 163
MOISTURE: 51% PERCENT UNDERGRATE AIR: 71
00 -
50 4
40 -
30 -
20 . /Fu.e'l. FEED RATE: S590 r8s/uR
10 —C0 5
T y 1 T T }
o) 25 50 75 100 125

PERCENT EXCESS AIR
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- CARRYOVER RATE (LBS/HR)

“PLOT (QF CARRYNVER RATE VS. LEVEL OF EXCESS AIR

AS MEASURED DOWNSTRE&M FROM THE COMBUSTIGH PRGCESS

TEST NOS.: 99-106

FUEL FEED RATE (ORY LBS/HR): 550

SPECIES: D. Fir & E. White Pine HEAT RELEASE RATZ (BTU/HR): 5.0 x 10°
SIZE: 1" Minus INLET AIR TEMPZRATURE (°F): 160
MOISTURE: 51% PERCENT UNDERGRATE AIR: - 51
60 -

50 -

40

30 4

20

o @'@\Q}\@

T T U i L
o) 25

50 75 100 125
PERCENT EXCESS AIR |
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CARRYOVER RATE (LBS/HR)

TEST NOS.:

PLOT CF CARRYNVER RATE VS.

LEVEL OF EXCESS AIR

AS HMEASURED DOWHSTREAM FROM THE COMBUSTIGN PRGCESS

109-114 & 127-128 | FUEL ?EED RATE (DRY LBS/HR): 5530
SPECIES: D. Fir & E. White Pine HEAT RELEASE PATZ (BTU/HR): 5.5 x 10

SIZE: 1" Minus INLET AIR TEMPERATURE (°F): 150

MOISTURE: 51% PERCENT UNDERGRATE AIR 30
00 -
50 4
40 |
30 4
20 A
10 -

T T . RN 1
0 25 50 I~ 2 100 125

PERCENT EXCESS AIR
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- CARRYOVER RATE (LBS/HR)

*

PLOT OF CARRYNVER RATE VS. LEVEL OF EXCESS AIR

A4S MEASURED DOWNSTREAM FROM THE COMBUSTIGH PRGCESS

& 116 FUEL FEED RATE (DRY LBS/HR): 738

TEST NOS.: 115 o SN
SPECIES:  D. Fir & E. White Pine YEAT RELEASE PATC (BTU/HR): 6.6 x 10
Si7E: 1" Minus INLET AIR TEMPCRATURE (°F). 394
MOISTURE:  51% PERCENT UNDERGRATE AIR: - 82
60 -
50-1
40 J
30 -
1 1 ! 1
J 3 .
2 S %
o 2 2
0 | V ! !
T T T 1 L
0 25 50 75 100 125

PERCENT EXCESS AIR
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. CARRYOVER RATE (LBS/HR)

PLOT (OF CARRYNVER RATE VS. LEVEL OF EXCESS AIR
AS MEASURED DOWNSTREAM FRCM THE COMBUSTIGH PRGCESS

TEST NOS.: 117 & 118 ' FUEL FEED RATE (DRY LBS/HR): 738

SPECIES: D. Fir & E. White Pine HEAT.RELEASE PATE (BTU/HR): 6.6 x 10°
SiZE: 1" Minus INLET AIR TEMPERATURE (°F): 322
MOISTURE:  51% PERCENT UNDERGRATE AIR: 31
00 .
50 4
40 J
30 4
(I
5 Y,
P 2
10 4 (:L--§(> $' ¢
T T T T S|

0 25 50 75 - 100 125
- PERCENT EXCESS AIR




47

- CARRYOVER RATE (LBS/HR)

TEST NOS.:

PLOT GF CARRYNVER RATE VS. LEVEL OF EXCESS AIR
AS MEASURED DGWMSTREAM FRCM THE COMBUSTICM PROCESS

119-124 " FUEL FEED RATE (DRY LBS/HR): 725

SPECIES: D. Fir & E. White Pine NEAT RELEASE PATE BTU/HR): 6.5 x 10°
SIZE: 1" Minus INLET AIR TEMPCRATURE (°F): 156
MOISTURE: 51% PERCENMT UNDERGRATE AIR: 71-80
60 -
50 J
40 J
O]
30 .
©
O
©
20 J ©)
O
10 |
] T 1 1 1
0 25 50 75 100 125

PERCENT EXCESS AIR
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- CARRYOVER RATE (LBS/HR)

PLOT OF CARRYNVER RATE VS, LEVEL OF EXCESS AIR
AS MEASURED DOWMSTREAM FROM THE COMBUSTIGN PRGCESS

TEST NOS.: 125 & 126 FUEL FEED RATE (DRY LBS/HR):

- SPECIES: D. Fir & E. White Pine HEAT RELEASE RATE (BTU/HR):

SIZE: 1" Minus

INLET AIR TEMPERATURE (°F):
MOISTURE: 51%

PERCENT UNDERGRATE AIR:

00 -

50 4

40

30 -

20 4

671
6.0 x 105
149

T i | 1

0 25 50 75 100
PERCENT EXCESS AlR

iv -
()]
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e —— CARRYOVER VS. LB-AIR/LB-FUEL

MEAN PARTICLE SIZE (mm)

A — — — MEAN PARTICLE SIZE VS. LB-AIR/LB-FUEL
— - — ¢ COMBUSTIBLE MATERIAL VS. LB-AIR/LB-FUEL
I
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~
»
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= | =
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~ 90 |~ -1 30
- 80 [ - eo
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L n 8 _
o |
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~ 60 [ 8 7 60
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- 1 40
B -1 30
B 1 20
B -1 10
B 0

LB-AIR/LB-FUEL



MEAN PARTICLE SIZE (wm)
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70
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20

(1bs. /hr.)

CARRYOVER

1

CARRYOVER VS. LB-AIR/LB-FUEL

50

— — — MEAN PARTICLE SIZE VS. LB-AIR/LB-FUEL

—— - — 9% COMBUSTIBLE MATERIAL VS. LB-AIR/LB-FUEL

DOUGLAS FIR é EASTERN WHITE PINE
RUNS * 97- 114
AVERAGE TEMPERATURE- 159°F

LB-AIR/LB-FUEL

% COMBUSTIBLE MATERIAL
IN CARRYOVER
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60
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40
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20
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MEAN PARTICLE SIZE (mm)
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CARRYOVER VS. LB-AIR/LB-FUEL

51

— — — MEAN PARTICLE SIZE VS. LB-AIR/LB-FUEL

— - — % COMBUSTIBLE MATERIAL VS. LB-AIR/LB-FUEL

s

SO . .

= DOUGLAS FIR £ EASTERN WHITE PINE

ol PUNS: 65-90
Z AYERAGE TEMPERATURE - 392°F
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LBS AIR/LB FUEL AT THE GRATE
PLOT OF THE COMPLETENESS OF THE COMBUSTION REACTION EXPRESSED AS THE LBS OF

NON-COMBUSTED FUEL CARRIED OUT OF THE FURNACE/LB OF DRY FUEL ENTERING

VERSUS THE AIR:FUEL RATIO AT THE GRATE
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LBS AIR/LB FUEL AT THE GRATE
PLOT OF THE COMPLETENESS OF THE COMBUSTION REACTION EXPRESSED AS THE LBS OF

NON-COMBUSTED FUEL CARRIED OUT OF THE FURNACE/LB OF DRY FUEL ENTERING

VERSUS THE AIR:FUEL RATIO AT THE GRATE
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LBS AIR/LB FUEL AT THE GRATE
PLOT OF THE COMPLETENESS OF THE COMBUSTION REACTION EXPRESSED AS THE LBS OF

NON-COMBUSTED FUEL CARRIED QUT OF THE FURNACE/LB OF DRY FUEL ENTERING

VERSUS THE AIR:FUEL RATIO AT THE GRATE
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LBS AIR/LB FUEL AT THE GRATE
PLOT OF THE COMPLETENESS OF THE COMBUSTION REACTION EXPRESSED AS THE LBS OF

NON-COMBUSTED FUEL CARRIED OUT OF THE FURNACE/LB OF DRY FUEL ENTERING

VERSUS THE AIR:FUEL RATIO AT THE GRATE
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LBS AIR/LB FUEL AT THE GRATE

PLOT OF THE PERCENT OF REMOVAL OF INORGANIC ASH VS. AIR:FUEL AT THE GRATE
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LBS AIR/LB FUEL AT THE GRATE
PLOT OF THE PERCENT OF REMOVAL OF INORGANIC ASH VS. AIR:FUEL AT THE GRATE
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CARRYOVER RATE (LBS/HR)

CARRYOVER RATE VS. EXCESS AIR
VARYING INLET AIR TEMPERATURES

Doug. Fir & E. White Pine

60 T
Runs 87-90
50 - O 398°F
51% Moisture’
30% UG. Air
[] Rung 109-114
150%F
40 A 51% Moisture
30% UG. Air
30 4
20 J
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¥ ] 1 ] 1
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CARRYOVER RATE (LBS/HR)

CARRYOVER RATE VS. EXCESS AIR

VARYING INLET AIR TEMPERATURES

Doug. Fir & E. White Pine

Runs 65-66, 75-80

60 T O  387% .
51% Moisture
50% UG. Air
Runs 99-106

[] 1s0°F

50 A 51% Moisture
50% UG Air

40 A

30 4

20 4

0 25 50 75 100 12

PERCENT EXCESS AIR

5
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CARRYOVER RATE (LBS/HR)

CARRYOVER RATE VS. EXCESS AIR
VARYING INLET AIR TEMPERATURES

Doug. Fir & E. White Pine

60
50 - | Runs 67-74
. O 4000
51% Moisture
80% UG. Air
. Runs 91-98
1630F
40 - 51% Moisture
80% UG. Air
30 4
20 4
10 4
T T T re-=-== T T

50
PERCENT

75
EXCESS

AIR
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CARRYOVER RATE (LBS/HR)

60

S04

40 4

30 -

20 A

10 4

CARRYOVER RATE VS. EXCESS AIR
VARYING UNDERGRATE VS. OVERFIRE AIR RATIO

Doug. Fir & E. White Pine

Runs 91-98
[J 80:20 Air Ratio

1589F

51% Moisture

Runs 99-106, 125 & 126
(O 50:50 Air Ratio

157°F

51% Moisture

Runs 109-114
(7 30:70 Air Ratio

146°F

51% Moisture

25 50 75 100 125
PERCENT EXCESS AIR




CARRYOVER RATE (LBS/HR)

CARRYOVER RATE VS. EXCESS AIR
VARYING UNDERGRATE VS. OVERFIRE AIR RATIO

Doug. Fir & E. White Pine

Runs 67-69 & 70-74
[] 80:20 Air Ratio

60 7 400°F
51% Moisture
Runs 65 & 66, 75-80
(O 50:50 Air Ratio
388°F
20 4 51% Moisture
Runs 87-90
‘7 30:70 Air Ratio
398°F
51% Moisture
40 |
20 J
20 -
10 4
T T T T === T T
0 25 50 75 100 55 165

PERCENT - EXCESS AIR




FUEL ANALYSIS DATA AND GRAPHS
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INITIAL SAMPLE + CRUCIBLE WT (gm)

k Rk k Kk Kk k * k k k % %k k k kx % %

DATA FORM - RAW FUEL ANALYSES

COMBUSTIBLE CONTENT ANALYSES

64

FUEL: 26, /8. ¢
EAST WHITE FINE

SAMPLE NO. 1 SAMPLE NO. 2 SAMPLE NO. 3
32.66 32.3/ /.78
26,78 25.98 25.8/

5.858 &,33 5,97
2687 2608 26,02
26,78 25.98 25.8/

.93 %_t53 O/O g s .2/ %3,52
5.79 %9847 ©.23 3 9542 5.7  7eat

CRUCIBLE WT (gm)
SAMPLE WT (gm)
FINAL SAMPLE + CRUCIBLE WT (gm)
CRUCIBLE WT (gm)
ASH WT (gm)
COMBUSTIBLE CARBON WT (gm)
AVERAGE % INORGANIC ASH: 2.2/

AVERAGE 7 COMBUSTIBLE CARBON: 27.79

k k k k k * k- -k k k k k k k k k k k* k k k & k %k Kk %k k* KX Kk KX * Kk %

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE  PAN SAMPLE CUMULATIVE CUMU- VOLUME  DENSITY
+ PAN  TARE WT WT LATIVE

(mm) __ (gm) (gm) (gm) (gm) )4 (cc) (gm/ce)
26.67
18.85
9.423 | 28.37 | s7./2 25 116 50 5o 0.225
4.760 | 942.79 /7./2 25 67 o525 96,39 | /730 ©.197
3.327 | 392.2/ /7.72 22,c9 79.58 | &8.3/ /20 o. /89
2.000 | 9205 | 1772 | 24-93 5749 | 9935 | /20 |o.2c8
1.000 | weog | 1702 | 2296 | 3286 | 2795| w5 |o.zoo
0.500 | 2578 | /7/2 | 866 | 960 | 8.29 | 40 |o0.2/7
PAN /06 /772 0.94 0.94 e.g/ =] c.235




SIZE. AND DENSITY ANALYSES

65

U, FIR ¢
EAST WHITE INE

S1ZE SAMPLE  PAN SAMPLE CUMULATIVE CUMU- VOLUME  DENSITY
+ PAN'  TARE WT WT LATIVE
(mm) (gm) (gm) (gm) (gm) % (ce). (gm/cc)
26.67 |
18.85
9.423 3/2_3 /772 7.7/ /732.40 65 0.2(7
4.760 | 99,43 | 1702 | 326/ | we.z9| e934| 55 | o.207
3.327 | 4176 /7.72 24.64 ge.28 | 5,7 | 430 ©./90
2.000 | 9339 | /772 | 2622 | 6164 | 46,56 | /30 | 0,202
1.000 | <480 /7.2 | 2468 | 35492 2675 | /25 |°./87
0.500 | 2625 | 1702 | 973 | so.74 est 95 |o.2/6
PAN /7E€.73 /7772 7o/ 7.0/ _o.?é ‘ < ©.253
SIZE AND DENSITY ANALYSES peds, FIRE
EAST WArTE PIANE
SIZE SAMPLE  PaN SAMPLE CUMULATIVE CUMU- VOLUME  DENSITY
: + PAN TARE WT WT LATIVE
(mm) (gm) (gm) (gm) (gm) % (ce) (gm/cc)
26.67
18.85
9.423 | 23.49 772 6.37 /3778 30 e.2/2
4.760 | 2,22 | /7.2 | 35./0 73441 95 38| /70 o, 206
3.327 | 46.37 17./2 | 29.25 96.3/ | 69.90 | /&5 e./89
2.000 |.q48.7/ 1772 | 29.59 67.66 | g0.67 | rd5 |0.2¢04
1.000 | #/3.66 | /7./2 | 2643 37.47' | 27.20| /35 |o./9é
0.500 | 27.c8 77./2 9.96 7704 8.9/ 45 o 22/
PAN .20 | /7/2 | /08 /o8 0.78 5 o.2/6




SCREEN SIZE (mm)

20.0

10.0

5.0

2.0

PLOT OF PARTICLE SIZE OISTRIBUTION

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: ;

WASS MEAN PART. SIZE * 5.0 mm

1

N 1
10 50 S0
PERCENT OF PARTICLES LESS THAN STATED SIZE

7o)
w



PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN- NUMBER: |

1.00

67

0.50 }-

0.20 | W +/&/@/

o

£

|8

~

=

> MEAN PART. DENSITY = ©.18 j/c,m*’

%

S 0.10 | .
wul

|

<

F—

[~

<

e 0.05 L _

0.02 ! 1 | , ! L
0.2 0.5 1.0 2.0 5.0 10.0 20.0 50.0

GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles
less than 0.500mm.




SCREEN SIZE (mn)

68

PLOT OF PARTICLE SIZE DISTRIBUTION

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: 2

I | 1
20.0 .
10.0 - B

MASI MEAN PART. S/1ZE = 5.2 mm

5.0 F 7]
2.0 — ]
1.0 — N
5 - —

L 1

1 10 50 90 99

PERCENT OF PARTICLES LESS THAN STATED SiZE




PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

69

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: 2

) __;__si_-——-—ﬁi"’

MEAN PART. DENSITY = ©.19 g/em?®

] ] | ] 1 1

0.2

0.5 1.0 2.0 5.0 10.0 20.0

GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in-pan,i.e. particles
less than 0.500mm.

50.0



SCREEN SIZE (mun)

70

PLOT OF PARTICLE SIZE DISTRIBUTION
DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: 3

1 | 1
20.0 |- -
10.0 -
MASS MEAN PART. 5/12E = 5.0 mm
5.0 -
2.0~ -
1.0~ -
5F 7
1 . 1
1 10 50 20 )

PERCENT OF PARTICLES LESS THAN STATED SIZE

(Yol




PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS F(R ¢
EASTERN WHITE PINE

RUN NUMBER: 3

71

GEOMETRIC MEAN SIZE (mm)

& = Density of material collscted in-pan,i.e. particles
less than @.500mm.

M o i) 9 -
MEAN PART. DENSITY = 0.19 j/c.m3
] ] 1 1 )
.2 0.5 1.0 2.0 5.0 10.0 20.0 50.0



ASH ANALYSIS DATA AND GRAPHS
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DATA FORM - WOOD ASH ANALYSES RUN NO: &6 5

COMBUSTABLE CONTENT ANALYSES

SAMPLE NO. 1 SAMPLE 'NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) 26.99 . 29.02
CRUCIBLE WT | (gm) 25.58 2755
SAMPLE WT (gm) /G /47
FINAL SAMPLE + CRUCIBLE WT  {gm) 25.96 27297
CRUCIBLE WT (gm) 2558 27.55
ASH WT {gm) 038 % 26.95 .92 %2857
COMBUSTABLE CARBON WT (gm) /. 03 % 73.05 .05 % 7043
AVERAGE % INORGANIC ASH: 2776 AVERAGE % COMBUSTABLE CARBON: 7/ 24

* Kk Kk Kk Kk K k k * Kk k k Kk k k *k %k k %k *k *k k k *k *k * *k k k Kk *k ¥ % * * * % *k * *

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE  CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT %

(mm) (gm)  (gm) (gm) (gm) | (cc)  (gm/cc)
2.000

1.000 | 25,26 | 7728 €58 47.& /a5 0,059
500 135,07 | /728 | 7779 39.3¢c | €2c6| 223 |o.0g0
250 j249,/2 /728 6.4 | =275/ _44.92 59 Cht16
125 V23,08 | /728 seo0 | /q9.67 3c.84 23 |o252
063 (20,06 | /728 358 .87 /€53 | 15 o239
.045 /8,57 /728 1:29 5.29 snes5 | 5.2 10,298
PAN [2/.28 /728 4.00 <4L0 8,35 /7.0 | &364




DATA FORM - WOOD ASH ANALYSES

74

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)
CRUCIBLE WT (gm)
SAMPLE WT (gm)

FINAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT (gm)
ASH WT (gm)
COMBUSTABLE CARBON WT (gm)

AVERAGE % INORGANIC ASH:

RUN NO: &7
SAMPLE NO. 1 SAMPLE NO. 2
3o.34 ' 30.63
2936 28.89
- : .l P4
29, 649 2924
29, 36 28,89
0.28 % 7. 72 .25 % 20./
/3O % 82.25 /.29 % 79 89

/78.92.

AVERAGE % COMBUSTABLE CARBON: _27.09

* % k Kk Kk k k k Kk k *k Kk *k k *k *k k %k k * %k k Kk %k * k k x *k *k %k K%k %k &%k % *k k * % *

SIZE AND DENSITY ANALYSES

SIZE SAMPLE PAN SAMPLE CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT %
(mm) (gm) - (gm) (gm) (gm) . (cc)  (gm/cc)
2.000
1.000 | 2996 /7.28 /2./8 49 99 /76.0 | 0.069
.500 | 38.50 | s7.28 2. 22 37.8/ 7564 | 252.0 |©.084
.250 | 24.2/ ’7.28 6.93 16,59 33./9 &2.0 | o.112
25| 2166 | 1728 4.38 9.66 /9.32. 23.0 | @790
.063 | /9,77 /7.28 2.49 5,28 10.56 02 | 0.294
.045 | se./0 /7,28 .82 2.79 5.58 | .0 o. 205
PAN | r9.25 | /728 /.97 .97 3.94 6,6 | o298




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT {gm)
SAMPLE WT (gm)
FINAL SAMPLE + CRUCIBLE WT  (gm)
CRUCIBLE WT {gm)
ASH WT (gm)
COMBUSTABLE CARBON WT (gm)

AVERAGE % INORGANIC ASH: _ 29,97

75

RUN NO:__ 69
SAMPLE NO. 1 SAMPLE NQ. 2
28, .3/ 3L.66
26,73 30,67
/0 55 /, 59
272/ 30, 54
26.73 30,07
o.48 %30.38 o.497 %2956
o) % 69.62 /.72 % 70.94

AVERAGE % COMBUSTABLE CARBON:

70,03

k %k %k * *k Kk * Kk %k *k ¥ k Xk k * X *k kK kK X *k *x k¥ k k& k *k k *k * k k & &k & * % *x x *

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT %

(mm) (gm)  (gm) (gm) - (gm) (ce)  (gm/cc)
2.000 | /8«4 /7,28 /.16 445.23 éé 0.045
1.000 | 25.06 /7.28 7278 44,12 97.44 /30 9. 0606

.500 | 32.72 /7.28 /5.494 36.349 80.26 226 0,073
.250 | 2383 /7.28 6.55 20. 90 46. 16 64 0, 102
125 | 22.32 /728 5.09 /14.35 3/.69 24 Q.2/o
063 | 20.84 /7.28 3.56 9.3/ 20.56 /3 0.274
-.045 | /8,85 /7.28 L57 5.75 /72,70 7 0,224
PAN | 2146 | /728 4./8 4./8 9,23 /4 ©.299
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DATA FORM - WOOD ASH ANALYSES RUN NO: 7/

COMBUSTABLE CONTENT ANALYSES

AVERAGE % INORGANIC. ASH:

56. 1/

SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) 29. 66 | 30.47
CRUCIBLE WT (gm) 26.48 27.43
SAMPLE WT (gm) 3./8 3.04
FINAL SAMPLE + CRUCIBLE WT  (gm) 26.27 29./3
CRUCIBLE WT (gm) 26. 98 27.43
ASH WT (gm) /.79 %5629 /- % 55.92
COMBUSTABLE CARBON WT (gm) /-39 % 43,7/ /.34 % 94.08

AVERAGE % COMBUSTABLE CARBON: <390

* k k Kk k Kk %k k Kk Kk Kk %k %k %k k *k Kk %k % k %k ok k k k %k %k k *k Kk Kk %k k *k k * Kk * * *

SIZE AND DENSITY ANALYSES

SIZE SAMPLE PAN SAMPLE CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT %
(mm) (gm) (gm) (gm) (gm) (ce)  (gm/cc)
2.000
1.000 | 26.2/ /7.28 8.93 99,48 /37 o,oe,é
.500 | 36.39 /7.28 9.7/ 2. 55 9,02 222 g,ce6
.250 | 35.5¢ 17.28 r7€.23 71.44 7/.8/ 2/ G. 2060
.125 38.75- 77.28 247 53,2/ 53,49 6/ <.352
.063 | 29.49¢ /7.28 /2.2/ 3.74 3/,91 37 6.330
045 | 2165 /7.26 <.37 /9.53 $9.673 7 S397
PAN 32,44 /728 /5. /6 /5. 16 /5.24 35 Ce433




AVERAGE % INORGANIC ASH: &9.38

77

DATA FORM - WOOD ASH ANALYSES RUN NO: 73
COMBUSTABLE CONTENT ANALYSES
~ SAMPLE NO. 1 SAMPLE NO. 2
"INITIAL SAMPLE + CRUCIBLE WT (gm) 23,04 34,0/
CRUCIBLE WT (gm) 27.85 28.52
SAMPLE WT (gm) 5,19 5.49
FINAL SAMPLE + CRUCIBLE WT  (gm) 3/.44 32.29
CRUCIBLE WT (gm) 27 85 28.52
ASH WT (gm) 3.59 % 69.17 3.82 %6258
COMBUSTABLE CARBON WT (gm) /. 60 % 30.83 .87 % 30.92

AVERAGE % COMBUSTABLE CARBON: 30,63

************************'***fk******‘*****-k

SIZE AND DENSITY ANALYSES

SIZE SAMPLE PAN SAMPLE CUMULATIVE CUMULATIVE VOLUME ENSITY
+ PAN TARE WT WT %
(mm) (gm) (gm) (gm) (gm) (cc)  (gm/cc)
2.000
1.000 | 25./6 /7.33 7.83 /57.80 /74 0.063
.500 | 374 /7.33 20.08 /49,97 95 09 207 c.c97
.250 | g8.€3 /7.33 3/ 50 729,89 82.3/ /9 C.265
125 ] 57.66 /7.33 £0.33 98.39 62.35 Q0 ©.94g
.063 | 38.93 /7.33 2r/0 58,06 36.79 26 0.377
.045 | 24.g/ /7.33 748 36,96 23.92 20 G379
PAN | 96.8/ /17.33 29.98 29.48 /78,68 63 2.96%




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

- INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT
SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT
ASH WT

COMBUSTABLE CARBON WT

AVERAGE % INORGANIC ASH: 209

(gm)
(gm)

78

RUN NO: 75
SAMPLE NO. 1 SAMPLE NO. 2
30. 64 zag/
29.0/ 27./7
/.63 /.64
29,34 27-50
29.0/ 27277
©.33 % 20,25 c.33 Y22
/30 % 79,75 <3/ % 79.88

AVERAGE % COMBUSTABLE CARBON:

79.82

******‘****************l******************

SIZE AND DENSITY ANALYSES

SIZE SAMPLE PAN SAMPLE CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT %
(mm) (gm) (gm) (gm) (gm) (ce)  (gm/cc)
2.000
1.000 | 28.92 /7.23 A./9 53.63 /68 0.067
.500 | 38.66 /7.28 2/.38 42.44 79./3 266 S.080
.250 | 25.89 17.28 8.6/ 2/.06 39.27 &g 0. 708
1251 2322 ’7.28 5.94 /2,45 23.2/ 30 c./9&
.063 | 2063 /728 335 é. 5] r2.74 /4 c.239
045 | /2 34 /7.28 /.06 3./6 5.89 4 c.26%5
PAN 79.38 /7,28 2. )o 2.lo 392 é 6,350




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT (gm)
SAMPLE WT (gm)
FINAL SAMPLE + CRUCIBLE WT  (gm)
CRUCIBLE WT (gm)
ASH WT (gm)
COMBUSTABLE CARBON WT (gm)

AVERAGE % INORGANIC ASH: 25,26

RUN NO:

79

27

SAMPLE NO. 1 SAMPLE NO. 2

29.90 3. 95

28.97 2003

/<3 SIE
‘ 2883 30.39

28.97 FC. 93

.36 A o. 36 %2535

o7 y4 /. CE % 74.65

AVERAGE % COMBUSTABLE CARBON: 74. 74

d Fk ok Kk k k k k Kk Kk % Kk Kk * k k k %k k k *k % ¥ *k k k *k k ¥k *k %k k * % *k % *x % *x &

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE ~ CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT %
(mm) (gm) (gm) (gm) -(gm) (cc) {gm/cc)
2.000
1.000 { 26.8/ /77.33 9,45 A2.494 773 0.055
.500 | 32,34 /7 33 /5.0/ 32.956 7766 | 2/7 0.0
.250 | 23.00 /7.33 567 /7956 | 9230 | 524 PNY-
25 | 22,75 /733 482 2,2 28,93 22 0.2/9
063 | 20.70 /7.33 3.37 7.96 /7.5 /3 c.259
.045 | r8.53 r7.33 /.20 .99 9.64 5 c.24C
PAN | 2a22 /7.33 289 2.89 6.2/ 7.5 o 386
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DATA FORM - WOOD ASH ANALYSES RUN NO: 79

COMBUSTABLE CONTENT ANALYSES

SAMPLE NO. 1 : SAMPLE NO. 2

INITIAL. SAMPLE + CRUCIBLE WT (gm) _ 30.07 3/.78

CRUCIBLE WT (gm) 2836 30,/

SAMPLE WT (gm) /77 .67

FINAL SAMPLE + CRUCIBLE WT  (gm) 2888 36.6/

CRUCIBLE WT (gm) 28.36 3e. //

ASH WT (gm) o, 58 4 32.77 0.50 %29.949

COMBUSTABLE CARBON WT (gm) e % 67.23 L7 % 70,96

AVERAGE % INORGANIC ASH: 3/.34 AVERAGE % COMBUSTABLE CARBON: &5.85

ok x k ok Kk ok ok ok k k k ok k k ok ok ok ok ok k kK K KK ok k Kk ok ok ok kF K KK K%

SIZE AND DENSITY ANALYSES
SIZE SAMPLE PAN SAMPLE ~ CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE _ WT WT %

(mm) (gm) (gm) (gm) (gm) (cc) (gm/cc)
2.000

1.000 | 27.96 }235 /0.63 52.,5 /75 ¢ | 006/
.500 | 39.96 /7.33 /7. /3 41.52 29.62 292,0| c.07/
.250 | 24.98 /7.33 7,65 24.39 46,77 é4.0] o./726
125 | 249./6 /7.33 6.6 16.74 32. /0 27.0| o©.z259
063 | 2027 | s7.23 7.94 9 89 /8.96 /70| o.z32
045 | reg7 /7.33 r 59 5.95 /1.4 6.2 | ©.2958
PAN | 2/-74 /7.33 4.4/ 4.4 8. 46 s2.5 | ¢ 353
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DATA FORM - WOOD ASH ANALYSES RUN NO:_ 87

. COMBUSTABLE CONTENT ANALYSES

SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) 3/.03 30.76
CRUCIBLE WT (gm) 28.97 28.22
SAMPLE WT (gm) 2.56 2.54
FINAL SAMPLE + CRUCIBLE WT  (gm) 2993 9. 70
CRUCIBLE WT (gm) 28,497 28.22
ASH WT (gm) /-FE % 57.03 /. AE % 58,27
COMBUSTABLE CARBON WT (gm) /. /O 2492.97 /,CE  9.7,73
AVERAGE % INORGANIC ASH: _57. 65 AVERAGE % COMBUSTABLE CARBON: 42,35

d k Kk Kk Kk %k k k Kk *k *k k *k Kk k k %k k Kk k *k % k *k K% %k k *k * % k k *k & k %k * %k *x *

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE  CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT %

(mm) (gm) (gm) (gm) (gm) (cc)  (gm/cc)

2.000

1.000 | 26.7/ | /722 3.49 76.C6 76 | o.050
500 {3249/ | sr7z22 /5.79 72.57 |- 954|220 | G-CE9
250 |127.52 | /722 70.30 57.38 75.44 go o.//4
125 133.36 | /722 /€14 47,08 6190 | 50 ©.323
.063 |30.3/ |/722 73,09 3c.99 qo68 [ 35 ©.374
.045 | 21,9/ |r722 .69 ’7.€5 2395 | /2 ©.39/
AN |30.38 |s722 |/3./6 | 3.6 )736 | 29 6. 4954




DATA FORM - WOOD ASH ANALYSES

82

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT
SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT

ASH WT

COMBUSTABLE. CARBON WT

AVERAGE % INORGANIC ASH:

(gm)
(gm)

(gm)
(gm)

- (gm)
(gm)

g0.38

RUN NO: B9

SAMPLE NO. 1 SAMPLE NO. 2

33.34 32,17

28.98 27.56

.36 .6

32.948 3$/.27

28.98 27.56

3,50  %aspg 3.7/ % 80.48

d.E6 $/9 72 c.9¢ %/9.52
AVERAGE % COMBUSTABLE CARBON: /9.62

* k k * %k Kk *k k Kk k *k k k Kk *k *k *k *k *k k * *k k *k *k *k *k % % ¥ ¥ ¥ k¥ * * * * * & *

SIZE AND DENSITY ANALYSES

SIZE SAMPLE PAN SAMPLE ~ CUMULATIVE CUMULATIVE VOLUME  CENSITY
"+ PAN TARE WT WT %

(mm) (gm)  (gm) (gm) (gm) (cc)  (gm/cc)
2.000

1.000 {872 /7.22. /5O 29 57 30 C.O5Q
.500 | py.55 | /7.22 7.33 128,07 9&84q | o2 ©.072
.250 |2g.03 |/7.22 0. &/ /20, 74 93,19 67 0./6'/
A25 047,79 | /7R< 29.97 09,93 g4.949 | 64 6. 468
063 145,55 |/7.22 28.33 79.9€ 6.7/ | 45 o.4€0
085 |2e.02 | /722 /0.80 51,63 925 | 22 6,49
PAN |5g o5 |/7.22 406.63 0.3 | 345/ 2/ 0.575




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT

SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT

ASH WT

COMBUSTABLE CARBON WT

AVERAGE % INORGANIC ASH:

(gm)
(gm)

58.01

83

RUN NO: 94
SAMPLE NO. 1 SAMPLE NO. 2
29.365 _32.80
26.73 30,07
2.65 2.73
26.29 3/.63
26.73 30,07
/56 % sgey /56 %574
/.09 9v.4/.73 r’. 17 % 42.6

AVERAGE % COMBUSTABLE CARBON: <£2.00

* k %k % k k *k k Kk k Kk Kk *k k *k k * %k *k * %k %k %k k k *k k *k *k *k k *k * *k k * * *k * *

SIZE AND DENSITY ANALYSES

SIZE.  SAMPLE PAN SAMPLE  CUMULATIVE CUMULATIVE VOLUME  DENSITY
"+ PAN TARE WT WT % | ~
(mm) (gm) (gm) (gm) (gm) (cc)  (gm/cc)
2.000
1.000 | 23.59 | /733 6.2/ g3 46 sos  looost
500 133,92 /733 76.09 77.25 g2.56 | 23° 2.070
.250 128,76 |/7.33 70,83 6/,/5' . 73.28 o o. /35
25 (33,52 |,733 |/6./9 50.33 | ec3z0 | 97 0.344
063 129,77 |,7.33 /244 34.74 q4c.9/7 | 33 6 3277
045 |2, 87 /733 4.54 2/.7¢ 26.c0 | 7/ ©.413
PAN [34.95 |/7.33 /7.6 /706 20. 56 35 ©.4990




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT

SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT

ASH WT

COMBUSTABLE CARBON WT

AVERAGE % INORGANIC ASH:

23.70

84

RUN NO: 99
SAMPLE NO. 1 SAMPLE NO. 2
29.36 26.97
27.849 26.9/
/.52 /.56
28.20 27.28
27.849 26.9 7
O..36 % 2268 .37 %2372
/.16 %76 32 /119 %76 28

AVERAGE % COMBUSTABLE CARBON: _76.30

* * Kk k k k k% *k *k &k % k Kk %k *k k %k k k *k %k Kk %k %k *k *k &k Kk % *k *k % *k k¥ ¥ * * % %k *x

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE  CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT %

(mm) (gm)  (gm) . (gm) (gm) (cc)  (gm/cc)
2.000,/7277 | /223 g.54 45,19 /4 6.029
1.000 |z757 | /722 /0. .35 449.65 gsgg) | /97 {9953

.500 |33.7/ | /722 r6.49 34.30 75.90 | 293 006%
.250 | 23.,9 |/7.22 5.92 /7.8/ 39,9/ 73 .08/
25 |2y a8 (/722 4.26 o ET 2e.3/ | 25 o./70
.0683 | 20.30 |/7.22 3.08 7.63 /6.8& /2 ©.z257
085 |, 8.0e | /7 22 /.06 4.565 0.7 4q 0.2¢5
PAN |2C.7/ |/7.22 32.99 3.49 2.72 G c.3E8




85

DATA FORM - WOOD ASH ANALYSES RUN NO: Lo/
COMBUSTABLE CONTENT ANALYSES
SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) 37 /0 28.65
CRUCIBLE WT (gm) 29.80. 27./8
SAMPLE WT {gm) 750 /.67
FINAL SAMPLE + CRUCIBLE WT  (gm) 30.09 27. 73
CRUCIBLE WT (gm) 29,60 27./8
ASH WT (gm) o. 49 %3267 S. 55 %32.93
COMBUSTABLE CARBON WT (gm) =% 96733 /.2 %67.07
AVERAGE % INORGANIC ASH: 32 & AVERAGE % COMBUSTABLE CARBON: & 7. 20

k ok kK X k ok k k Kk Kk ok ok k k k kK k kK k ok k kK ok ok ok kkk ok * ok *k ok ok kK

SIZE AND DENSITY ANALYSES
CUMULATIVE CUMULATIVE VOLUME  DENSITY

SIZE  SAMPLE PAN SAMPLE
"+ PAN TARE WT WT 7

(mm) (gm) (gm) (gm) (gm) . (cc)  (gm/cc)
2.000

1.000 |23.26 | /733 5.93 £7.72. /78 |l ooso
500 |3294 |/,733 |76/ 21,79 g7.57 | 267 |c.0es
250 |24.42. | /733 7.09 24,78 | me7| 79 |cog0
125 (23,02 | /733 5.€9 /7.09 35.8/ | 28 0.203
063 |27 . 09 (77233 3.75 /1. 4O 23.89 | 78 0.299
045\ y5.72 | 7733 479 7.64 /6.0/ 6 (0-298
PAN |23 /8 |/7.33 5.85 585 226 | /5 o.390

/1



86

DATA FORM - WOOD ASH ANALYSES RUN NO: /o0
COMBUSTABLE CONTENT ANALYSES
SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) 30.686 Jo.42
CRUCIBLE WT (gm) 27.55 27 89
SAMPLE WT (gm) 3./3 2.58
FINAL SAMPLE + CRUCIBLE WT  (gm) 29.54 29.30
CRUCIBLE WT (gm) 2755 27.84
ASH WT {gm) /99 %6358 /26 %56.59
COMBUSTABLE CARBON WT (gm) /. /D % 36.42 /.72 % H3.4/

AVERAGE % INORGANIC ASH: _690.09 AVERAGE % COMBUSTABLE CARBON: 39.92

* k k k k k k k k k k *k *k k Kk k k * k& *k *k k * k k k * k- k Kk % %k k * k *k k *x *x *

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE  CUMULATIVE CUMULATIVE VOLUME  DENSITY
'+ PAN TARE WT WT %

(mm) (gm) (gm) . (gm) (gm) (cc)  {gm/cc)
2.000

1.000 | 20949 | r7 23 3.7/ g9.22 74 . 050
500 |39.46 |,223 | /723 85.5/ 9684 | 275 |o.ce3
250 | 2.3/ | /7.23 | w08 6€.28 | 76.53 | 108 |o.so3
125 | 349.32 | /77223 | /208 57.20 | €4.1 55 ©.3//
063 | 3/.77 | /723 | /9. 54 qo./2 | 44.97 | 36 o G904
085 | z2.0 | /723 5 57 25.58 | 2867 | /5% 37/
PAN (3724 | 77.23 2c.0/ 2090/ 22.493 | 34 0.569




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT

SAMPLE WT

“FINAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT

ASH WT

COMBUSTABLE CARBON WT

AVERAGE % INORGANIC ASH:

* k * k %X %k k Kk Kk * k * * k *k k *k *¥ & *k k¥ % * k¥ *k *k %k % *k % k k% &k * %

&8/.75

87

RUN NO: /o0&

SAMPLE NO. 1 SAMPLE NO. 2

324.73 36.£9
2785 _Fo.3¢

6. % 6.39

23. 5 ¢ 35.49

27.85 30.30

5.66 %82.27 5./9 %822

/.22 %/7 73 /.20 5/8.78

AVERAGE % COMBUSTABLE CARBON: r8.2&

SIZE AND DENSITY ANALYSES

* *k % %k *x

SIZE  SAMPLE PAN SAMPLE ~ CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT %
(mm) (gm) (gm) (gm) (gm) (cc)  (gm/cc)
2.000
1.000 |r€,93 | /Z32 /.é/ 297 14 33 6.699
500 (28.75 | /732 |/7.43 99, 53 99.20 | /74 0.066
.250 | 23,43 | /732 /6.7/ /88. o 93.52. | /06 o./152
25 (4068 | /732 | 44.26 /7. 99 | 5.5/ 92 o.9¢/
.063 | go.,52 | /7.32 |43.20 27,73 e3.50 | 85 o, 508
.045 |329.23 | /732 | /7,5/ 84,53 42.03 | 33 c.53/
PAN |©4.39 |,7.32 &0z | erc2 3332 | /29 Q.520




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

AVERAGE % INORGANIC ASH: _27 78

CRUCIBLE WT' (gm)
SAMPLE WT (gm)
FINAL SAMPLE + CRUCIBLE WT  (gm)
CRUCIBLE WT {gm)
~ASH WT (gm)
COMBUSTABLE CARBON WT (gm)

38

RUN NO: /09
SAMPLE NO. 1 SAMPLE NO. 2
2E8.53 F6. Q9
26.73 28.22
/.80 /.87
27. 22 2&8.75
26.73 28,22
0. 99 %27 22 .53 % 26.34
7.3/ % 72.78 /-39 %766

AVERAGE % COMBUSTABLE CARBON: 72.22

d k * %k hk Kk k Kk Kk k Kk k k k k k k k¥ k k k k k %k *k k k *k %k * k * * Kk % ¥ ¥ * * *

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE  CUMULATIVE CUMULATIVE VOLUME  DENSITY
 + PAN TARE WT WT %

(mm) (gm) (gm) (gm) (gm) . (cc)  (gm/cc)
2.000

1.000 | 2322 | /7.24 5.98 55.56 L% ©.054
-500 | 36,83 | 7724 /9. 59 49,58 €9.24 | 283 |0.069
250 2772 | 7723 70.499 29.99 | 53,98 | sr/0 ©.095
125 [29.22 |/7.23 &- 99 79.50 35./0 | 99 ©./75
063 122.66 | ,7.23 5.43 2.5/ 22.52 | RO ©.272
045 1,9, | /723 /.89 7.08 /2.74 =) ©.3i%5
PAN 22492 |/7.23 5.i9 5. /9 9.34 /<2 ©.433




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT

SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT

ASH WT

COMBUSTABLE CARBON WT

AVERAGE % INORGANIC ASH: 72 .,/2

(gm)
(gm)

(gm)
(gm)
(gm)
(gm)

89

RUN NO://Z
SAMPLE NO. 1 SAMPLE NO. 2
SFe /3 23.53
28.3/ R7.68
.82 5,687
32.53 3/.87
28.3/ 27.66
9.22 % 72.5| g.21 %7/.72
46O %2749 /. 66 %28.28

AVERAGE % COMBUSTABLE CARBON: 27.89

* Kk Kk Kk Kk k k %k k Kk Kk Kk * Kk *k k k * *k Kk k k *k k * *k Kk Kk *k * *k Kk &k *k %k k¥ * * * X

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE  CUMULATIVE CUMULATIVE VOLUME  DENSITY
© + PAN TARE WT WT % ,

(mm) (gm)  (gm) (gm) - (gm) (cc)  (am/cc)
2.000

1.000 |/9098 | /722 2,26 /78,59 45 |oeso
.500 136,05 | /722 |rs8.€3 . 176.33 98.73 | 282 0. 067
250 | 23.96 |/7z22 /6.24 /57.50 ess9 | /52 a'/a7
125 (98,66 | /7222 | 3/.44 41,26 79./0 95 ©.33/
063 |53.52 | /722 |36.30 | o922 | 6/99 | 86 |o0.922
.045 |33.95 |/7.22 | /6.73 73.52 | 4107 | 36 o.A665
PAN | 7d.0f |/7.22 56.79 | 56.79 jreo | /00 0.568




90

DATA FORM - WOOD ASH ANALYSES RUN NO:_//3

COMBUSTABLE CONTENT ANALYSES

SAMPLE NO. 1 SAMPLE NO. 2

INITIAL SAMPLE + CRUCIBLE WT (gm) 36.77 38.68

CRUCIBLE WT (gm) 26.48 28.6 2

SAMPLE WT (gm) /8. 29 o 08

FINAL SAMPLE + CRUCIBLE WT  (gm) 35.7/ 3760

CRUCIBLE WT (gm) 26,48 28.62

ASH WT (gm) 923 %€9.70 _ 8.98 %8926
COMBUSTABLE CARBON WT (gm) /.06  %/0.30 /.08 _ %/0.74

AVERAGE % INORGANIC ASH: 89.48 AVERAGE % COMBUSTABLE CARBON: .52

* %k k %k k Kk k k k kX *k k *k k k k k k k k *k k kK k ¥ %k k k- Kk *x k k *¥ * ¥ ¥ ¥ ¥ ¥ *

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE  CUMULATIVE CUMULATIVE VOLUME  DENSITY
© + PAN TARE WT WT %
(mm) (gm) (gm) (gm) (gm) . tce)  (gm/cc)
2.000 |
1.000 | /7,59 | /7,23 0.36 /43,4 / ' 55 | 0.065
.500 {20.49 | /7.23 326 /4305 99.75 | 44 o074

.250 |249.09 | /7.23 6.66 /39.79 57,498 47 ©. /46
A25 194,23 | 77.23 |270%0 /32.92 92,69 | 50 ©.540

063 |50.49 | /723 33.2/ 705,93 7387 51 ©.651

.05 13/.5649 (/7,23 |/4.3/ 72.72 56.7/ 21 0.68/
PAN |75,64 |/7.23 |584] 58,41 4073 | 89 |0.656




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT

SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT

ASH WT

COMBUSTABLE CARBON WT

AVERAGE % INORGANIC ASH:

(gm)
(gm)

48.3 7

91

RUN NO:_//&
SAMPLE NO. 1 SAMPLE NO. 2
29.15 3o.3/
2559 27295
3,56 3.26
2733 2.8.6]
25.%59 27.05
/.79 448.88 /56 $497.85
L82 451,12 /. 79 252,15

AVERAGE % COMBUSTABLE CARBON: 51.64

k k k Kk Kk Kk Kk k %k k k Kk Kk k Kk %k k k *k Kk k k *k k k Kk *k k *k k *k %k % * k¥ * k *k * *

SIZE AND DENSITY ANALYSES

SIZE SAMPLE PAN SAMPLE CUMULATIVE CUMULATIVE VOLUME  DENSITY
"+ PAN TARE WT WT % ‘

(mm) (gm) - (gm) (gm) (gm) (cc)  (gm/cc)
2.000 | /9.749 | /7./8 2.56 04,2/ 38 S. 067
1.000 | g 59 | /7278 72.497 ol es | L9754 /75 | C.o7y

500 tgo.79 | /72.78 23, 7’6 €2.24 g5.63 290 CG.0E8/
250 | 33,72 | /779 /E.53 65,68 63.c3 98 0, /69
125135.20 | /7./9 /g.0/ 49./5 97. /6 5 0.353
063 {29.97 | /7./9 /2.28 3/ 14 2988 | 3C &, 909
045 | z/s,80 ’7./9 .61 ’e.86 /8.0 2 0.3849
PAN |3/.44 |(/7./9 /7.25 /4.25 /3.67 | 30 o.497%5




92

DATA FORM - WOOD ASH ANALYSES RUN NO: // 8
COMBUSTABLE CONTENT ANALYSES
" SAMPLE NO. 1 SAMPLE NO. 2

INITIAL SAMPLE + CRUCIBLE WT (gm) 3/ 03 33.68
CRUCIBLE WT (gm) 2228 29 87
SAMPLE WT (gm) 3.7% 7.8/
FINAL SAMPLE + CRUCIBLE WT  (gm) 29 40 32.02
CRUCIBLE WT (gm) 27.28 29.87
ASH WT (gm) 2.2 % 56.53 2.15 % 56.493
COMBUSTABLE CARBON WT (gm) /(.63 %43.97 /.66 %43.57
AVERAGE % INORGANIC ASH: _ 56.48 ~ AVERAGE % COMBUSTABLE CARBON: &3, 52

* % %k %k %k %k k Kk k Kk *k k %k Kk Kk Kk %k Kk k %k %k %k %k %k k Kk * %k %k &k k ¥k k& k *k *k % *x % *

SIZE AND DENSITY ANALYSES - ‘
CUMULATIVE CUMULATIVE VOLUME  DENSITY

SIZE  SAMPLE PAN SAMPLE
+ PAN TARE WT WT %

(mm) (gm)  (gm) (gm) (gm) . (cc)  (gm/cc)
2.000 | /803 | /723 0.66 704.69 /6 | g.050
1.000 K444 |/7.23 7.2/ w©3.e9 | 99.29 | /909 |o.06€

.500 .26 /.7. 23 24.05 96 .68 22,35 | /75 ©./37
.250 [34.33 | 77.23 /7.10 72.63 69.38 | /O9 0. 157
25 139,949 |/7.23 | 22.7/ 5653 53049 | 56 . 496
063 |24.27 |/723 |/7.04 32.82 3/.35 | 40 0.426
045 |23.00 | /Z23 5,87 /5,78 5,07 | /2 6.4 E9
PAN (2274 |/723 9.9/ 9.9/ 947 | 42 6.236




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT
SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT
ASH WT

COMBUSTABLE CARBON WT

AVERAGE % INORGANIC ASH: _3©.39

{gm)
(gm)

(gm)

- (gm)

(gm)
(gm)

93

RUN NO: /20O
SAMPLE NO. 1 SAMPLE NO. 2
3/. /56 27.67
26.30 S 24.97
2.6 2.80
29 /7 2572
28, 30 29.€7
0867 % 3042 .85 % 30.36
.99 % 69.58 /95 %69 64

AVERAGE % COMBUSTABLE CARBON: &9. &/

d Kk k k k k k k Kk k k k k k k k kK k *k k *k k k k k Kk k k kX k *k * * k k * *k * * *

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE ~ CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT %

(mm) (gm) (gm) (gm) -(gm) (cc)  (gm/cc) -
2.000 |2/.6& | 1733 4.33 g9, &4 69 S.063

'1.000 |34.65 | /733 r7.32 5.3/ 95./7 | 232 ' 6975
.500 | #4. 99 | /7. 33 27./16 67.99 7685 | 3/5 0.086
.250 |28.8/ |/733 sr.a8e | 4e.€3 | 4585 | &/ 0./42
125 128.66 | /733 /.33 2}9.35 32.74 34 d.333
.063 |z4.¢8 | /733 7.55 /8.02 2¢. /0 22 ©, 343
085 | 2000 | 1733 2.71 w.a7 | wee | -9 ©.30/
PAN |[25.09 [77.33 7.76 7.76 | E66 /S 0., 4CE




94

DATA FORM - WOOD ASH ANALYSES RUN NO: /23

COMBUSTABLE CONTENT ANALYSES

SAMPLE NO. 1 SAMPLE NO. 2

INITIAL SAMPLE + CRUCIBLE WT (gm) 28.46 30,02

CRUCIBLE WT (gm) 2é.oz 27.93

SAMPLE- WT A_(gm)‘ 2,99 2.59

FINAL SAMPLE + CRUCIBLE WT  (gm) 25.97 28.37

CRUCIBLE WT | (gm) 26.c2 27.93 .

ASH WT (gm) o.85 434,49 ©-949 % 36.29

COMBUSTABLE CARBON WT (gm) /s59 %65, .lé 65 463,70

AVERAGE % INORGANIC ASH: 35.67  AVERAGE % COMBUSTABLE CARBON: 64.44

ok Kk k ok ok k ok ok ok kA Kk ok ok ok ok ok ok Kok ok ok k ok ok ok kKR Kk KKK kKK

SIZE AND DENSITY ANALYSES |
SIZE  SAMPLE PAN SAMPLE  CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT %

(mm) (gm) (gm) (gm) -(gm) (cc)  (gm/cc)
2.000 | /8.9 /7.33 765 76.06 | 30 0.055
1.000 {28.32 | /733 |r0.99 74,4 ( 97.83 | 160 |0.0€£9

50013773 .| /77233 |20.490 63.42 g3.3e | 266 |6.077
.250 {26,595 | /733 9,65 . 43,02 56.56 gz |owg
25 (26.39 | /733 | 9.0/ 33.37 43.27 42 ozl
063 |28, /g /7 33 8&/ 24.36 32,03 28 c.3i5
085\ 2/ 00 | /733 2E7 /5,55 26.494 “ 0.-367
PAN [29.2/ ;723 |88 /.88 15.62 24 0.99%5




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT

SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT

ASH WT

COMBUSTABLE CARBON WT

AVERAGE % INORGANIC ASH: 55,31/

(gm)
(gm)

95

RUN NO: /24 .
SAMPLE NO. SAMPLE NO. 2
33. /6 I 2. 60
28.98 27.56
4,68 5,04
EPA=Y4 Fe 4}
28._48 27.56
2.53 Y 54,06 2:85 %54.55
2.5 %“45.99 2.19 %<3 .45

AVERAGE % COMBUSTABLE CARBON: #4. 70O

*k % %k k Kk %k % %k %k *k k * k k *k k *k *k * k kX k¥ *k k *k * *k k *k k ¥k *k k¥ k¥ % *x k kr%n

SIZE AND DENSITY ANALYSES

CUMULATIVE CUMULATIVE VOLUME  DENSITY

SIZE  SAMPLE PAN SAMPLE
+ PAN TARE WT WT %

(mm) (gm) (gm) (gm) (gm) . (ce)  (gm/cc)
4,000 /743 722 0. 2] /38 65 3 0.¢70
2.000 { 27079 | s722 3.97 /38494 99.865 | 47 0.0849
1.000 | 22,52 |,722 | /5.30 /39.47 | 9699 | /50 |eo2

500 |#g9.33 | /722 37,4/ /1907 | 8595 | 258 0.r2/
250 |38. 76 | /724 2i.52 ee.cé &3.5/ 79 o.272
25 |96.77 |rnzq 29.53 66.54 A47.99 [y 0,509
063 |35.26 (/724 r8.02 37.0/ 2669 SO 0.69/
.045 | 22.&/ /7.2 5.37 ’8.99 /3,70 A o.e7/
PAN (o &€ | /724 /3,62 /3.62 9.862 20 0.£8/




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT

SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT

ASH WT

COMBUSTABLE CARBON WT

AVERAGE % INORGANIC ASH:

* k k % %k k *k %k *k Kk Kk k k *k k k k k k *k *k Kk Kk Kk Kk *k *k ¥k &k k *k ¥ *k &k % k% %k % * %

(gm)
(gm)

d2.02°

96

RUN NO: /2 5
SAMPLE NO. 1 SAMPLE NO. 2
30.33 32,99
27.62 29.87
2.7/ 2.62
286.77 30.9¢
[t 5 % 42,494 /09 %4l 80
£L56 %5756 /.53 - % 5840

AVERAGE % COMBUSTABLE CARBON: 5 7.98

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE  CUMULATIVE CUMULATIVE VOLUME  DENSITY
"+ PAN TARE WT WT %

(mm) (gm) (gm) (gm) (gm) (cc)  (gm/cc)
2.000

1.000 |26.92 | /7.33 9.59 26. 1/ /77 c.059
500 137. 56 |/7.33 |20.23 66.52 | gr.90| IO |00E7
250 |[p7.76 | +733 /043 46.29 | eoga| ©9 |°2//7
125 (746 | 7733 |r0./3 35.€6 g7./2 | 46 |o.zzo
063 (26, 97 | /733 9.64 25,73 336/ | 46 0.2/0
085 (2455 | /7.23 4.22 /6.09 209 | 77 298
PAN |29.2¢ |/7.33 V/R:-¥i /.87 50 | 27 O.940




SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH
DOUGLAS F/R f'

EASTERN WHKITE PINE
RUN NUMBER: 65

97

MASS MEAN B4R 5/Z2& =0.52°

1

10 50 80
PERCENT OF PARTICLES LESS THAN STATED SIZE

99




PARTICLE DENSITY (g/cmd)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR
EASTERN WHITE PINE

RUN NUMBER: &5

98

MEAN PABT. DENSITY = 0.095 g/cm?

| ] 1 | 1 |

0.02

0.05 0.10 0.20 - 0.50 1.00 2.00
GECMETRIC MEAN SIZE (mm)

A = Density of material collected in pan,i.e. particles
less than 0.045mm.

5.00



SCREEN SIZE' (mm)

2.00

1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION-~-COLLECTED ASH

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: &7

99

NMASS MEAN PART. S/ZE =O.7/ 72y

|

10

50 90

PERCENT OF PARTICLES LESS THAN STATED SIZE

99




PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS F/R ¢
EASTERN WHITE PINE

RUN NUMBER: 67

100

ki | I | ] |
P @ ——t
[ mean PaRr DENS/TY T 8,080 9/em® ]
] ] i 1 ] }
0.02" 0.05° 0.10 0.20 0.50 1.00 2.00

GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles

less than 0.04%mm:

5.00



SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS F/R 4
EASTERN WHITE PINE

RUN NUMBER: 69

101

MASS MEAN PAR7. S/2& = 0.540 mm

Il

10°

50 90

PERCENT OF PARTICLES LESS THAN STATED SIZE

99



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUM NUMBER: &9

102

T T I ] i {
 und @ ——
MEAN PART. DENSITY:> 0.080. 9/cm?
| | | o 1 1
0.02 0.05 0.10 0.20 . 0.50 1.00 2.00

GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles
less than 0.045mm.

5.00




PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH 103

DOUGLAS FIR 4
EASTERN WH/ITE BPINE

RUN NUMBER: 7!

2.00 -

MASS MEAN PART, SIZE 0.260 mm

SCREEN SIZE (mm)

d

1.00 + : -

0.50 | A

0.20 |- -

0.05 |- ' -

. 1 10 50 90

PERCENT OF PARTICLES LESS THAN STATCD SIZE

99



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZt

DOUGLAS FIR ¢

EASTERN WHITE P/INE

RUN NUMBER: 71

§ ] | T T T
- -
® 7]
MEAN PAE7 DENS/TY = ©.230 9/¢m;
- @ —
- ——y
\ { i I L |
0.02 0.05 0.10 0.20 ’ 0.50 1.00 2.00 5.00

GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles
less than 0.045mm.




SCREEN SIZE (mm)

2.00

-1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS F/R ;l
EASTERN WHITE PINE

RUN NUMBER: 73

105

MASS MEAN PART 3/ZE = 0-/80 mm

1

|

)}
10 50 90
. PERCENT OF PARTICLES LESS THAN STATED SIZE

99



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.10

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¥
EASTERN WHITE PINE

RUN NUMBER: 73

106

| T { { I {
o
D ® _
MEAN PART. DENS/7V = 0.36 ]/a..’
@
- -
] L l ] ] {
0.02 0.05 0.10 0.22 0.50 - 1.00 2.00 5.00

GEOMETRIC MEAN SIZE (mm)

A = Density of material collected in pan,i.e. particies
less than 0.045mm.




PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH 107

DOUGLAS FIR #
EASTERN WHITE PINE

RUN NUMBER: 75

2.00 - R

1.00 [~ : -

MASS MEAN PART. S/ZE = ©.660 mm

0.50 | | -

E

[FW]

~N

-

= - —

Ll

[« 4

Q

A 0.20 - _|
0.10 -
0.05 |- .

]

- L
‘ 1 10 50 ' 90 99

PERCENT OF PARTICLES LESS THAN STATED SIZE



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

. PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS F/R ¢
EASTERN WHITE PINE

RUN NUMBER: 75

108

l 1 1 1 | i
®
i ® ® -
T MEAN PART DENS/TY: 0.083 9/em® ‘@\v 7
- -
, | | 1 | l L
0.02 0.05 0.10. 0.20 0.50 1.00 2.00 5.00

GEOMETRIC MEAN SIZE (mm)

& = Density of material coilected in pan,i.e. particles
less than 0.045mm.



SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED.ASH

DOUGLAS F/R ¢
EASTERN WHITE PINE

RUN NUMBER: 77

109

MASS MEAN PART. 3/2£L = 0.620 mm

10 50 30
PERCENT OF PARTICLES LESS THAN STATED SIZE

99



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHITE PINE

" RUN NUMBER: 77

110

] I ] { | [
= o : L -
MEAN PART. DENS/TY ~ 0.075 9/em’
| ] 1 ] ] i
0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00

GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles
less than 0.045mm.




SCREEN SIZE (mm)

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: 79

111

MASS AMMEAN PART. 3/ZE - 0.525 mm

|

i

10 50 90
PERCENT OF PARTICLES LESS THAN STATED SIZE

99




PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE
DOUGLAS FIR §
EASTERN WHITE PINE

RUN NUMBER: 79

112

I I I 1 | |
® 6 ®
g
T MEAN PART. DENS/TY: 0.085 glem?® ~
l | 1. | 1 H
0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00

GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles
less than 0.04%mm.



SCREEN SIZE (mm)

2.00

-1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: 87

113

MASS MEAN PART. SIZE = 0./85 mm

i

2
10 50 S0
PERCENT OF PARTICLES LESS THAN STATED SIZE

99



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: 87

114

T I ] { | l
d —
®
@
MEAN PART. DENS/7Y - 0.25g JeA
mand ‘@ o
1 ] | I l i
0.02 0.05 0.10 .20 0.50 1.00 2.00 5.00

GEOMETRIC MEAN SIZE (mm)

A = Density of material collected in pan,i.e. pértic]es
less than 0.04%mm.



SCREEN SIZE (mm)

2.00

" 1.00

0.50

0.20

0.10

0.05

i 115
PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS FIR §
EASTERN WHITE PINE

RUN NUMBER: 89

= mASS MEAN PART S/1ZE = 0.090 mm

1 10 50 90 99

PERCENT OF PARTICLES LESS THAN STATED SIZE



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: &9

116

| T | | | i
MEAN PART. DENSITY:
o.4ej/c.~$’
l i 1 1 1 L
0.02 0.05 0.10 0.28 0.50 1.00 2.00

GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles
less than 0.047mm.

5.00



SCREEN SIZE (mm)

2.00

.-1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

/

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: 96

117

-

MASS MEAN PART. S/2E = ©./90 mm

i

1
10 50 90
PERCENT OF PARTICLES LESS THAN STATED SIZE

99



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

/

DOUGLAS FIR *
EASTERN WHITE PINE

RUN NUMBER: 96

118

0.02 0.05. 0.10  0.20 0.50 1.00 2.00
" GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles
less than 0.04%5mm.

I 1 ] i 1 T
§
)
' ]
MEAN PART DENSITY = o.zejlcm’
. oy
! | | | 1 {
5.00



SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH 119

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: 99

MASS MEAN PART 5,2 = O.57 mm

i

1 10 50 90 99

PERCENT OF PARTICLES LESS THAN STATED SIZE




PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR &
EASTERN WHITE PINE

RUN NUMBER: 99

120

I | | I i i
o
3
MEAN DART. DENSITY : 0.0709/em’ @
1 1 i 1 ] |
0.02 0.05- 0.10 0.20 - 0.50 1.00 2.00

GEOMETRIC MEAN SIZE (mm)

A = Density of material collected in pan,i.e. particles
less than 0.045mm.

5.00



SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION-~COLLECTED ASH

DOUGLAS FIR ¥
FASTERN WHITE PINE

RUN NUMBER: 0/

121

MASS MEAN PART 3/2& *0.47C mm

A

I

10

50

90

PERCENT OF PARTICLES LESS THAN STATED SIZE

99



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: ro/

122

T T ! [ | 1
» e
- © ) -
MEAN PART. DENSITY =0.080 q/lem
_ \\ |
| ! ] l ! |
0.02 0.05 0.10 0.20 - 0.50 1.00 2.00 5.00

GEOMETRIC MEAN SIZE (mm)

& = Density of material cnllected in pan,i.e. particles
less than 0.045mm.



SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH 123

DOUGLAS F(R ¢
EASTERN WHITE PINE

RUN NUMBER: r04

MASS MEAN PART. SIZE = 0.160 mm

{

1

e
10 50 90 99
PERCENT OF PARTICLES LESS THAN STATED SIZE



1.00

- 0.50

PARTICLE DENSITY' (g/cm3)

0.20
0.10

0.05

0.02

PLOT OF PARTICLE DE'NSITY VERSUS GEOMETRIC MEAN SIZE
DOUGLAS FIR §

EASTERN WHITE PINE
RUN NUMBER: 104

124

I T | | 1
3
- -
0.
s.
\mEan PART. DENSITY = 0.284 feid
o d
| | i | |
. 0.02 0.05 0.10 .0 0.50 .00 2.00 5.00

GEOMETRIC MEAN SIZE (am)

A = Density of material collected in pan,i.e. particles

less than 0.045mm.



SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: /106

125

MASS MEAN PART. 3/2E -0.084 mm

§

i

10 50 90
PERCENT OF PARTICLES LESS THAN STATED SIZE

99




PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS F/R ¢
EASTERN WHITE PINE

RUN NUMBER: /06

126

- T T T i T -1
NEAN PART. DENSITY * 0.52 9 lem®
- o— -
= ~
= -
i i L N | i}
-0.02 0.05 0.10 .co 0.50 1.00 2.00 5.00

GEOMETRIC MEAN SIZE (mm)

A& = Density of material collected in pan,i.e. particles
less than 0.045mm.




SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DoUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: ro¢

127

=

MASS MEAN PART. SIZE = ©.450 mm

|

1
10 50 90

PERCENT OF PARTICLES LESS THAN STATED Sle

99



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

o
—
o

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE .

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: /09

- 3
MEAN PART. DENSITY = 0.085 g/cm

- 0.02

GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles
less than 0.045mm.

5.00
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2.00

1.00

0.50

0.20

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS FIR ¢
EASTERN WXITE PINE

RUN NUMBER: /7/

129

MASS MEAN PART 5/ZE = 0.083 mm

}

1 10 50 90
PERCENT OF PARTICLES LESS THAN STATED SIZE

99



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

130

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE
!

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: i//

MEAN PART. DENSITY - o.4bj/c.m3 B

| | ] ] i ]

- 0.02

0.05 0.10 0.20 0.50 1.00 2.00 5.00
GEOMETRIC MEAN SIZE (mm)

A = Density of material collected in pan,i.e. particles
less than 0.045mm.




SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS F/R ¥
EASTERN WHITE PINE

RUN NUMBER: //3

MASS MEAN PART S/2£ = ©.06] mm

|

|

10

. ) :
50 90 99

PERCENT OF PARTICLES LESS THAN STATED SIZE



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.10

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: //3

I 4 I B | | L
MEAN PART. DENSITY = ©.70 j/,-_,,,,3
| 1 i | i L
0.02 0.05 0.10 .0 0.50 1.00 2.00 | 5.00

GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles
less than 0.045mm.




. SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.10

0.05

- 133
PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: /76

1 1 |
MASS MEAN PART. 3/2& = 0.290 mm
- s
= -y
i 1
1 10 50 90 99

PERCENT OF PARTICLES LESS THAN STATED SIZE



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHI!TE PINE

RUN NUMBER: ;/¢

134

| { i ] l |
L
MEAN PART. DENSITY = 0.230 4 /e
- -
n -
] ] 1 | i L
- 0.02 0.05 0.10 .e0 0.50 1.00 2.00 5.00

GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles
less than 0.045mm.




SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: //8

135

" MASS MEAN PART 5/Z2E :0.220 mm

i

|

10 50 90
PERCENT OF PARTICLES LESS THAN STATED SIZE

99



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20
0.10

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: //8

136

®
MEAN PART . DENSITY = 0.29 9/crm®
@ —
@
- 0.02 0.05  0.10 28 0.50 1.00 2.00 5.00

GEOMETRIC MEAN SIZE (mm)

A = Density of material collected in pan,i.e. particles
less than 0.045mm.




SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: 720

137

MLSS MEAN PART 5/Z£ 0. 53 mm

i

10 50 80
PERCENT OF PARTICLES LESS THAN STATED SIZE

99



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20
0.10

0.05

0.02

l T l - i ¥ |

r —
3

®

b —
MEAN PART. DENS/TY 7 0./05 3 /lem®

- -~

| ! | I I L _

- 0.02 5.00

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR &
EASTERN WHITE PINE

RUN NUMBER: 20

138

0.05 0.10 .20 0.50 1.00 2.00
GEOMETRIC MEAN SIZE (mm)

' & = Density of material collected in pan,i.e. particies

less thar 0.045mm.



SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.10

0.05

' 139°
PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS FIR ¢
EASTERN WH/TE PINE

RUN NUMBER: /23

MASS MEAN PART 5,2E = 0.36 mm .

1

10 50 90 99
PERCENT OF PARTICLES LESS THAN STATED SIZE



PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20
0.10

0.05

0.02

PLOT OF PARTICLE DE.NSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: /23

140

-
| 1 1 | ] 1
- 0.02 0.05 0.10 .2C 0.50 1.00 2.00 5.00

GEOMETRIC MEAN. SIZE (mm)

A = Density of material collected in pan,i.e. particles
less than 0.045mm.




SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS FIR £
EASTERN WHITE PINE

RUN NUMBER: /24

141

MASS MEAN PART. S/ZE 7 0.280 mm

10 50 90
PERCENT OF PARTICLES LESS THAN STATED SIZE

99



142

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS FIR ¢
EASTERN WHITE PINE

RUN NUMBER: /24

1.00 ; , I : : '
75N
0.50 -
- MEAN PART. DEN3ITY = 0.290 glem
-
2
S 0.20 } | i
>
-
Z ®
€ 0.10 | =
u .
|
[
=
=
= 0.05 | . ]
0.02 L 1 1 L 1 ! L
. 0.02 0.05 0.10 0.cC 0.50 1.00 2.00 5.00

GEOMETRIC MEAN SIZE {mm)

& = Density of material collected in pan,i.e. particles
less than 0.045mm. '



SCREEN SIZE (mm)

2.00

1.00

0.50

0.20

0.10

0.05

PLOT OF PARTICLE SIZE DISTRIBUTION--COLLECTED ASH

DOUGLAS FrR £
EASTERN WHITE DINE

RUN NUMBER: /25

143

MASS MEAN PAR7 S/IZE = ©.289 mm

)}
10 50 90
PERCENT OF PARTICLES LESS THAN STATED SIZE




PARTICLE DENSITY (g/cm3)

1.00

0.50

0.20

0.05

0.02

PLOT OF PARTICLE DENSITY VERSUS GEOMETRIC MEAN SIZE

DOUGLAS </R ?
EASTLERN WHITE PIVE

RUN NUMBER: s25

144

MEAN PART. DENS(TY 0.140 /e

] i | 1 1 1

. 0.02

0.05 0.10 .20 0.50 1.00 2.00
GEOMETRIC MEAN SIZE (mm)

& = Density of material collected in pan,i.e. particles
less than 0.045mm.

5.00




COMBUSTIBLE CONTENT VS. SIZE OF ASH

145




DATA FORM - WOOD ASH ANALYSES

COMBUSTABLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT

SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT

ASH WT

COMBUSTABLE CARBON WT

AVERAGE % INORGANIC ASH:

(gm)

(gm)

(gm)
(gm)
(gm)
(gm)

SAMPLE NO.

1

146

RUN NO: &9
Dee £/ Pedr/el
AP NS /( & «/4{77’

rAaET

SAMPLE NO. 2

%

AVERAGE % COMBUSTABLE CARBON:

* % % *k Kk k Kk k Kk k *k % *k k k k k %k %k *k * k *k Kk Kk %k k *k *k k% * ¥ k ¥ *x * X * * *

SIZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE ~ CUMULATIVE CUMULATIVE VOLUME  DENSITY
© + PAN TARE WT WT %

(mm) (gm) (gm) (gm) (gm) . (cc)  (am/cc)
2.000

1.000 | /8. 5/ | /7./2 739 /29.66 28 ¢ 050
.500 {24.42 | /7.72 7.30 /2e.27 98,93 94 o078
250 1 2777 | /7.72 o.55 /20.97 93 30 | 66 o /6/
25 146,90 | £7.72 29.78 /10.32 es5. 08 60 0,496
063 |g5.28 | /7.72 28 16 go. 54 62./2 50 . 563
045 | 27.89 | /7./72 277 52.38 qo.4d0 | 21/ o, 5/3
PAN | 58.73 | /7./2 4.l.el 4.6/ 72.09 &5 o 640




DATA FORM - WOOD ASH ANALYSES

COMBUSTIBLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (am)

CRUCIBLE WT
SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT
CRUCIBLE WT

ASH WT

COMBUSTIBLE CARBON WT

AVERAGE % INORGANIC ASH

(gm)

(gm)

147

RUN NO. £9

FUEL dovs £/ PLaneZe
EFST aclsr g ZoAE’

SIZE (mm) _=2.000
SAMPLE NO. 1 SAMPLE NO. 2
o @
% 2
AVERAGE % COMBUSTIBLE CARBON
RUN NO. 89

COMBUSTIBLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT

CRUCIBLE WT
SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT
CRUCIBLE WT

ASH WT
COMBUSTIBLE CARBON WT

AVERAGE % INORGANIC ASH

(gm)
(gm)
(gm)

FUEL Qave, e/ &
EAST. it/ TE= PIAE
SIZE (mm) _ oco

SAMPLE NO. ] SAMPLE NO. 2

/ 7.42 /7. 29
/6,73 /6.60

©.69 2.69

/6.79 /6.65

’6.73 /6.60

o.06 i 8.7 .05 %725
©.63  %9/,30__oc.b64 19275

AVERAGE % COMBUSTIBLE CARBON 92 o3



INITIAL SAMPLE + CRUCIBLE WT (am)

CRUCIBLE WT
SAMPLE WT

FINAL SAMPLE + CRUCIBLE WT (gm)

CRUCIBLE WT
ESH WT

COMBUSTIBLE CARBON WT

AVERAGE % INORGANIC ASH g.75

DATA FORM - WOOD ASH ANALYSES

COMBUSTIBLE CONTENT ANALYSES

148

RUN NO. g9

FUEL o £/2 ?wn/c-'ef
ERST. T Pras
SIZE (mm) _o. 50

SAMPLE NO. SAMPLE NO. 2
/7.86 L7. 64
(gm) /6.76 /6.9/
(gm) . 0.90 ©.93
/6. €4 76.99
(gm) /.74 s6.8/
(gm) 0.08 Y 8g9 .98 % 8.6;_0 :
(gm) 3.E2 %9 1/ o.85 % 91.40..

COMBUSTIBLE CONTENT ANALYSES

AVERAGE % COMBUSTIBLE CARBON G/.2&6

RUN NO. ge

FUEL pove <2 ZioneZl
/ P57 T A
’SIZE (mm) o. 250

SAMPLE NO. SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) - JE. .22 /8.67
CRUCIBLE WT (gm) /6. .88 /77.33
SAMPLE WT (gm) - /s34 /.34
FINAL SAMPLE + CRUCIBLE WT (gm) /7. 53 /7. I&
CRUCIBLE WT (gm) /6.8 /733
ASH WT (am) .65 s495.5) o0.65 %ge.5y
COMBUSTIBLE CARBON WT (gm) .69 $ 549 o©.69 %5149
AVERAGE % INORGANIC ASH 48 & AVERAGE % COMBUSTIBLE CARBON _5/.49
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[(XEN]

DATA FORM - W00D ASH ANALYSES

RUN NO. &9

. COMBUSTIBLE CONTENT AMALYSES FUEL oove <22 74/;4/52;’?'
: ER5T7™ e I TE” P AE
SIZE (mm) o./25
SAMPLE NO. 1 SAMPLE NQO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) 24900 23,92
CRUCIBLE WT (am) f6.6/  s6.43
SAMPLE WT (gm) 7.39 7.49
FINAL SAMPLE + CRUCIBLE WT (gm) 22.95 22:53
CRUCIBLE WT (gm) 76,6/ /é.43
ASH WT (am) &6.34 | 85,79 6.90 %85.45
COMBUSTIBLE CARBON WT (gm) /.05 5/9.2/ /.¢>9: is/g 5
AVERAGE % INORGANIC ASH  g&5.e2 AVERAGE % COMBUSTIBLE CARBON _ /.38

RUN NO. _E9

COMBUSTIBLE coquENT ANALYSES FUELDave £/8 PANEE
£ A5 wiiprTET PE

7 S1ZE (mm) o.063

SAMPLE NO. 1 SAMPLE NO. 2

INITIAL SAMPLE + CRUCIBLE WT  (om) 20.3/ ’,/9.95

CRUCIBLE WT (gm) /6, 70 L6527

SAMPLE WT (gm) . ~ 3.6/ 3,38

FINAL SAMPLE + CRUCIBLE WT (gm) /ET /9.5

CRUCIBLE WT : (gm) /6. 76 /6.5

ASH WT (em) 32,.,7 G&z&el 2.94 ©8E.SE
COMBUSTIBLE CARBON WT (gm) o. 44 %/ 2,/9 &S 44 R A

AVERAGE % INORGANIC ASH E7 .40 AVERAGE % COMBUSTIBLE CARBON _/2.6/
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DATA FORM - WOOD ASH ANALYSES

RUN NO. g9

COMBUSTIBLE CONTENT ANALYSES FUEL Qove. /8 TN EE
& o5 apre FAAG

7 S1ZE (mm) o.cg5”

SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT A(gm) /9.5.3 /.96
CRUCIBLE WT (gm) [(6.65 /6,75
SAMPLE WT (gm) - r.es 2.8%
FINAL SAMPLE + CRUCIBLE WT  (gm) /9.22 /. /d
CRUCIBLE WT (gm) /6. E5 ' /é.‘78
ASH WT (gm) 237 Sesd3 2.36 % 86096
COMBUSTIBLE CARBON WT (gm) 2.3/ Gp.57 232 %24
AVERAGE % INORGANIC ASH 28 25 AVERAGE % COMBUSTIBLE CARBON _ /74
RUN NO. &9
COMBUSTIBLE CONTENT ANALYSES FUEL Dou. FiRP PiA meE
£ EAST R S TE TAE
<S1ZE (mm) __=on’
SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) 2,8/ - 22 05
CRUCIBLE WT (gm) /6.60 /6. 58
SAMPLE WT (gm) 5.2/ 5.17
FINAL SAMPLE + CRUCIBLE WT  (am) 2449 2074
CRUCIBLE WT (gm) /B8.60 16.2%
ASH WT (gm) 489 59386 456 %94, co
COMBUSTIBLE CARBON WT (gm) 6.32. % 644 9.3/ % &, 00

AVERAGE % INORGANIC ASH 93.93 AVERAGE % COMBUSTIBLE CARBON _&.07
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DATA FORM - WOOD ASH ANALYSES RUN NO: 06
COMBUSTABLE CONTENT ANALYSES
SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm)
CRUCIBLE WT (gm)
SAMPLE WT (gm)
FINAL SAMPLE + CRUCIBLE WT  (gm)
CRUCIBLE WT | (gm)
" ASH WT (gm) % %
COMBUSTABLE CARBON WT (gm) % %

AVERAGE % INORGANIC ASH: AVERAGE % COMBUSTABLE CARBON:

********************************}****'**‘**

STZE AND DENSITY ANALYSES

SIZE  SAMPLE PAN SAMPLE  CUMULATIVE CUMULATIVE VOLUME  DENSITY
+ PAN TARE WT WT % .
(mm) (gm) (gm) (gm) (gm) (cc)  (gm/cc)
2.000
1.000 | /B.57 | /7./2 | /45 20/, /6 2 |02
.500 | 28.20 | /7./2 | /.05 /99.7/ 99,30 /‘7/ c. 065
250133 /7 | r7.72 | /5.99 /EE6.63 93.77 | o2 |o/57
25| 6475 | /7./2 | 44.63 /72,64 g5.82 | 88 0. 507
063 | 5999 | /7./2 (42,87 |. 280/ 63649 | B0 Q 73¢&
045 | 35. 22| /7./2 | r/8./0 | g5, 1 42.32 | 34 0.532
PAN |gg l&6 | /7.72 &7.04- | 67.04 . 33,33 120 0. 559
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DATA FORK - 1OOD ASH ANALYSES

RUN NO. B8

COMBUSTIBLE CONTENT ANALYSES FUEL davs iz zeonel
' £ CAST corivre— ANE
SIZE (mm) 2.c00

SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SEMPLE + CRUCIBLE WT (gm)
CRUCIBLE WT (gm)
SAMPLE WT (gm)
FINAL SAMPLE + CRUCIBLE WT  (gm)
CRUCIBLE WT (gm)
ASH WT (gm) % %
COMBUSTIBLE CARBON WT (gm) % %
AVERAGE % INORGANIC ASH AVERAGE % COMBUSTIBLF CARBON
RUN NO. 26
COMBUSTIBLE CONTENT ANALYSES FUEL dews, Fr&8 PRAVEE
/{ EHST i ITE PG
S1ZE (mm) rzoco
SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) 26.00 29.09
CRUCIBLE WT (gm) 25.28 28.37
SAMPLE WT (gm) .72 0.72
FINAL SAMPLE + CRUCIBLE WT  (gm) 25.35 28.496
CRUCIBLE WT (gm) 25,28 28.37
ASH WT (gm) ©.97 %972 ©.09 =f2.50
(gm) c.65 £90,28 <.63 % 87,50

COMBUSTIBLE CARBON WT

AVERAGE % INORGANIC ASH 7 AVERAGE % COMBUSTIBLE CARBON _&88.89




DATA FORM - WOOD ASH AHALYSES

COMBUSTIBLE COMTENT ANALYSES

153

RUN NO. &

FUEL D, =28 Foned
E CAST: wi AT S
S1ZE (mm) g. 500 _

\

SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) po.25 27.2/_
CRUCIBLE WT (gm) 2792 265.85
SAMPLE WT (am) /.33 /.36
FINAL SAMPLE + CRUCIBLE WT  (gm) zgo2 25,98
CRUCIBLE WT (gm) 27.92 25.€5
ASH WT (gm) oo % 752 ©./3 % 9.5%
COMBUSTIBLE CARBON WT (gm) /.23 %9248 /.23 %90.44-
g.54 AVERAGE % COMBUSTIBLE CARBON __ 9/.4€

AVERAGE % INORGANIC ASH

_ RUN NO. &
COMBUSTIBLE CONTENT ANALYSES FUEL Qo FrZ RANEE
P T LA ITE FAE
1ZE (mm) o 25<
SAMPLE NO. 1 SAMPLE NO. 2

INITIAL SAMPLE + CRUCIBLE WT (gm) 30.74 29.-/5

CRUCIBLE WT (gm) 28.82. 27./6

SAMPLE WT (gm) 792 /.99

FINAL SAMPLE + CRUCIBLE WT  (gm) 29,75 z2e.l6

CRUCIBLE WT (gm) 28.82 27.16

ASH WT (gm) c. 93 $48.44 /.08 % 5025

COMBUSTIBLE CARBON WT (gm) ©.99 %356 ©.99 _%49.75

AVERAGE % INORGANIC ASH _ 49.35 AVERAGE % COMBUSTIBLE CARBON _50.66




DATA FORM - WOOD ASH ANALYSES

COMBUSTIBLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (am)

CRUCIBLE WT (am)
SAMPLE WT (gm)
FINAL SAMPLE + CRUCIBLE WT  (gm)
CRUCIBLE WT o (am)
ESH WT (gm)
COMBUSTIBLE CARBON WT (gm)

AVERAGE % INORGANIC ASH 87.96

SAMPLE NO. 1

RUN KO. _ o6

FUEL Xxxws. £2.2 ‘/2/4/:/55
FeosT whiire Al

“S1ZE (mm) o 245
SAMPLE NO. 2

32.32% 34.26
26.7/ 25.649
5.67 562
2470 33.585
26.7/
499 % _88.0/ 4,949 % 8790
o.68 S .99 <68 % /2, /0

AVERAGE % COMBUSTIBLE CARBON /2.05

COMBUSTISLE CONTENT ANALYSES

INITIAL SAMPLE + CRUCIBLE WT (am)

CRUCIBLE WT (gm)
SAMPLE WT (gm)
FINAL SAMPLE + CRUCIBLE WT  (gm)
CRUCIBLE WT (gm)
ASH WT A (gm)
COMBUSTIBLE CARBON WT (gm)

AVERAGE % INORGANIC ASH  &£9.56

RUN NO. @& :

FUEL 2w pr.2 e VES
£ EPST @l TET PET
S1ZE (mm) o063

SAMPLE NO. 1 SAMPLE NO. 2
32.55 32,68
27.25 27.94
5,30 5,24
_32.00 32./3
27.25 27.494
4.75 % 89.62 S.69 % g9 5o
0,55 % 70.38 .55 % /0. 50

AVERAGE % COMBUSTIBLE CARBON _o.<44
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DATA FORM - WOOD ASH ANALYSLS

RUN NO. o6

COMBUSTIBLE CONTENT ANALYSES FUEL peve. Fr &8 F2A//EZ
& EsT e PNVE”

7SI1ZE (mm) 2. .045

SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) . gp, o0 32499
CRUCIBLE WT (gm) 2552 27.56
SAMPLE WT (gm) 4498 .43
FINAL SAMPLE + CRUCIBLE WT  (gm) 29.55 3/ 54
CRUCIBLE WT (gm) 25.52 2.7. 56
ASH WT ~ (gm) .03 %89 96 3.98& % 89.24
COMBUSTIBLE CARBON WT (gm) .45  Gm.oq .95  uo./é
AVERAGE % INORGANIC ASH _ 89.9¢ AVERAGE % COMBUSTIBLE CARBON __&w/©
RUN NO. 06
COMBUSTIBLE CONTENT ANALYSES FUEL 2oc/e <P ean'eZ
» £ EIsT ainsrrET FAE
2 SIZE (mm) Zon/
SAMPLE NO. 1 SAMPLE NO. 2
INITIAL SAMPLE + CRUCIBLE WT (gm) 33.66 3493
CRUCIBLE WT (gm) 25.54 26.52
SAMPLE WT (gm) 8.32 8.4/
FINAL SAmPLE + CRUCIBLE WT  (gm) 33.49 24.38
CRUCIBLE WT (am) 25,54 26,52
ASH WT (am) 7.95 % 9555 7.86 % 9346
037  54.45 o.55 % 6.54

COMBUSTIBLE CARBON WT (gm)

AVERAGE % INORGANIC ASH __94.5| AVERAGE % COMBUSTIBLE CARBON __ 5.50




% COMBUSTIBLE MATERIAL IN CARRYQVER

% COMBUSTIBLE

VS.
PARTICLE SIZE
100 [ DOUGLAS FIR ¢ EASTERN WHITE PINE
RUN NO. B89
®
80
60
40
20
0 A |

0 0.20 0.40 0.60 0.80 1.0
PARTICLE SIZE (mm)

9s1




% COMBUSTIBLE MATERIAL IN CARRYOVER
VsS.
PARTICLE SIZE

% COMBUSTIBLE

100 B DOUGLAS FIR § EASTERN WHITE PINE
RON NO. 106
S
80
60
40
20

0 0.20 0.40 0.60 0.80 1.0
PARTICLE SIZE (mm)

JASHN






