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Black Thunder Red Oak

American

Wheat

Straw Switchgrass

HHV (BTU/lb) 8802 8023 6420 7002

Ultimate %

Moisture 27.5 3.41 4.91 8.08
Carbon 50.9 47.84 39.02 40.75
Hydrogen 3.6 5.39 4.57 6.07
Nitrogen 0.6 0.09 0.84 0.76
Chlorine 0.001 0.00 1.78 0.10
Sulfur 0.34 0.06 0.40 0.11
Ash 5.1 1.27 14.00 7.59
Oxygen 12.1 44.97 34.71 37.16

100.1 103.0 100.2 100.6
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Black Thunder Red Oak

American

Wheat

Straw Switchgrass

Ash Minerals % 

Silica 30.4 44.73 36.68 58.15
Alumina 15.8 9.1 1.36 2.3
Titania 1.3 0.56 0.09 0.26
Feric Oxide 5.4 7.81 0.57 11.51
Calcium Oxide 22.9 16.2 4.32 11.18
Magnesium 4.9 1.25 1.66 5.44
Potassium 0.3 9.31 20.5 9.06
Sodium 1.2 0.77 13.5 0.38
Phosphorous 1 1.15 3.07 4
Sulfur Trioxide 14.6 1.41 4.29 3.04
Chlorine 0 0.58 14.5 0
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Modeled Resistivity

Basis: Black Thunder Coal +

10% on BTU Basis of Wood, Wheat Straw or Switchgrass
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Modeled Resistivity

Basis: Black Thunder Coal +

80% on BTU Basis of Wood, Wheat Straw or Switchgrass
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Operating Parameters @ 250 MW 

90% Coal + Biomass

Btu Basis

-

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

BT 90% BT 
+ Wood

90 % BT 
+ Wheat

90% BT 
+ SWG
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Volume (acfm)

Inlet Loading (lb/mmbtu)

Inlet Loading (gr/dscf)

Total Fuel (lb/hr)
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Operating Parameters @ 250 MW

80% Biomass, 20% Coal

BTU Basis

-
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BT 80% Wood 
+ BT
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~Coal
Supply

Coal
Crusher

Mill

Coal
Silos

Boiler

Air
Heater

Stack

ID
Fan

FD
Fan

Turbine Generator

About 15% to 20% of Ash Falls out as Bottom Ash

About 80% to 85% Passes Through Boiler as Fly Ash

For a 250 MW Plant – 5 to 7 Tons/hr ash
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Inlet Grain Loading to APC Device
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90% Coal (lb/mmbtu)

80% Biomass (lb/mmbtu)

90% Coal (gr/dscf)

80% Biomass (gr/dscf)
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Volume Differences

600,000

700,000
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90% Coal

80% Biomass

Key Difference is the MUCH 
lower moisture of the Biomass.



�? �
�����

��	
��

���������

��(�����6���
���O�
�)�3
��������R����


/ ������
3���	
�(

���

��-�����
����
	��
������
���
��
�5�����
�)�������&
�6��
�3��4

/ ������

�3���	����
�����5��7� �
	
��K
< ?4EA�7� @���JJ�����#�!-
< F4EA�7� @���E������#�!-

/ "&�����(������
���&���&�	
�����-�
D��(�
��P



�E �
�����

��	
��

���������

�!!�I�����
�������66���
��1�!!�I�����
�������66���
��1
## I�����
����3�#

�I�����
����3�#

�
RR I�R����
�
���!��5�+��
I�R����
�
���!��5�+��

55 I�-�3
������R
�����1I�-�3
������R
�����1
����II �&�
3��3�!�
����L�&�
3��3�!�
����L∝∝)R)R(
�)(
�)MM
�(�(II ����
����3�!�
���L����
����3�!�
���L∝∝)R)R�	

�3
�	

�3
MM
�� II ��
����
�+�������
����
�+�����
ηη II ����R�������1�������R�������1���
ππ II 84�?�F84�?�F

EFF = 1 - e

- wA

V

Eo Ep a

2 π ηπ ηπ ηπ ηw =

��(�����6�����R����
�����$�

!���	��	��������#
	'�
�	��	��	�	

���	����



�F �
�����

��	
��

���������

��(�����6���
���O�
�)�3
��������R����


#��84��3
����6����
������
/ ��(��������$�

< ?4EA�7� @���JJ�����#�!-
. ��4?A�

��	���
66���
��1
. �4����3
����6

< F4EA�7� @���E������#�!-
. �J4J?A�

��	���
66���
��1
. �4�88�3
����6

�(��	
����������
������#%�	



�� �
�����

��	
��

���������

��(�����6�����R����
����!��
���!���



Air to Cloth Ratio

• Air to Cloth ratio = Volume ACFM
Total filter area Ft2

• Filter area = Filter Dia. X Length x 3.14
• No. Filters x Filter Area = Total Filter 

Area
• Typical pulse jet air to cloth ratios for 

utility boilers 2.0 through 4.0 ft/min.

Air to Cloth Ratio

• Air to Cloth ratio = Volume ACFM
Total filter area Ft2

• Filter area = Filter Dia. X Length x 3.14
• No. Filters x Filter Area = Total Filter 

Area
• Typical pulse jet air to cloth ratios for 

utility boilers 2.0 through 4.0 ft/min.
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