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NESEA is a registered provider with the American Institute of 
Architects Continuing Education Systems. Credit earned on 
completion of this program will be reported to CES Records for AIA 
members. Certificates of Completion for non-AIA members will be 
mailed at the completion of the conference.

This program is registered with the AIA/CES for continuing 
professional education. As such, it does not include content that 
may be deemed or construed to be an approval or endorsement 
by the AIA of any material of construction or any method or 
manner of handling, using, distributing, or dealing in any material 
or product. Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this presentation.



&
���	�#
1�2
��	"
�

� 3��	����

���
��	�#
�	�����
	�

����
��	�������

��	��	�#�0


� ����
��
����

��
�	�����
�
��	�#
	�
��


���
���
�����
0���
���
�����
0

� !
�	#�
����	�
���	���
4�
�
��
�	��	�#
�

�	�����
��	�
�0

� ��"���
�
��	�
�
��
���	�#
�
����
�0
� �	�����
����
�
���

����	
�0



����
��
�	����	��


5(67
��
��

�
�#�
	�
��
�
���
�
��	�#
���
����	�#
� �	��	�#�
8 ���

����

�����������	��
��
����������	�#

5(
���
��
4���
���
�
����

(('
#��
��
�
��	�#
�	�
� ��
�
���

�1 , ��
,+9'
���0


5 ����
��
��##	�#
	�
��

��	������:
3
#	��
#
�
���
� 
(
�	��	��
����
��
����
����
��	��
4���
�
�	��
�6��0
8 ����#�
��
�
��
7�9--- 
������
��	��	�#�0





�	�����
%�
����
1�������	��

� ����
��
�
:
�


�
�#�$

�����	�


�"	����
����
���

���	��
�����
��

�����
��
��
��

�����
�����
��
��
��

�����

���
#�����
����




��
�#�
��
3
�	�


����
��	�� -0'�(;
����
�
��
��
 ,�+;
1	�6<������
=�� (-�,-;
����
�������
 +-�(--;

�����
 
�����	�#
���
�������	�#
�	�
�
�#�
����
�� 
 �
#�	�

���
	������
��$
����	�
���
���

�#	�

��0
> ��
�
?
>��
�0
,--.



Fuel Cost Comparison in $/MMBtu
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Wood Fuel Cost at Various Moisture Contents
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Fuel Moisture Content
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Fuel Moisture Content

Moisture % MBtu/t Efficiency Mbtu/t output $/ton $/MMBtu

6% 16400 83% 13612 $     200 $       15 

8% 15800 80% 12640 $     150 $       12 

13% 15700 78% 12246 $     125 $       10 

20% 13760 77% 10595 $       60 $         6 

30% 12040 74% 8910 $       50 $         6 

40% 10320 71% 7327 $       40 $         5 

50% 8600 67% 5762 $       35 $         6 

60% 6880 60% 4128 $       35 $         8 
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Advanced (EnergyCabin)
 Wood Boiler Emission Comparison
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Comparative data source: 

US EPA’s AP42 emission factors for 
commercial boilers

0.3 lbs/MMBtu is NH 
particulate standard for 
conventional fuel boilers
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Lodge & Spa Project

•67 Room Hotel and Leisure Center
•Original LPG cost $140,000/yr. 
(8MMBtu)
•LPG boilers completely replaced 
with 3 x 500,000 Btu Pellet Boiler
•Fuel savings of $62,000/yr.  
•Investment $400,000 (Incl. heating 
system and efficiency upgrades)
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Project type
ACT Bioenergy Boiler size 6
ACT Bioenergy Boiler 1700000 Btu
Total annual fossil fuel demand 4600 MMBtu Project type? BTUs 3412
Main Fuel Type Replaced  1 - 4 4 .091600 4 500,000 Btu School or Small Hotel 511800
Quantity Used or Ordered Per Year 50000 gallons 5 1 MMBtu 1000 Student School 1023600
Cost per Unit in$ 1.75 $ 6 1.7 MMBtu 100 Bed Hotel & Resort 1706000
Total Cost of Main Fuel Type Replaced 87,500 $
Annual Efficiency of Oil/Gas System % 80 % Fuel Type? $ Units $/MMBtu
Cost per Useful MMBtu Heat in $ 23.88 $/MMBtu 1 Natural Gas 4600 12.00 $/MMBtu 12.00$    
Annual MMBtu Heat From Main Fuel Replaced 3,664 MMBtu 2 Kerosene Oil = 136,600 Btu/gallon 33824 3.06 $/gallon 22.50$    
Annual kWh Electric Immersion Used 0 kWh 3 Fuel Oil = 138,200 Btu/gallon 33285 2.75 $/gallon 19.90$    
Cost per kWh Unit of Electricity 13 ¢/kWh 4 Propane = 92,000 Btu /gallon 50000 1.75 $/gallon 19.02$    
Conversion kWh to MMBtu (x3412) 0 MMBtu
Total Cost of Electricity Replaced 0 $ 5 Wood pellets = 16,100,000 Btu /ton 228 190.00 $/ton 11.80$    www.actbioenergy.com

Total MMBtu Replaced 3,664 MMBtu 6 Chips 30% MC= 10,600,000 Btu /ton 346 50.00 $/ton 4.72$      

 Free Solar MMBtu 0 MMBtu
ACT Bioenergy Boiler Boiler Heating Demand 3,664 MMBtu
Wood Fuel Type 5-6 5 15.6
Annual Wood  Usage in Tonnes 268 Tons of pellets
Cost of Wood  Per Tonne 190.00$           Ton
Cost of Wood  Per MMBtu 12.18 $/MMBtuCost of Wood  Per MMBtu 12.18 $/MMBtu
ACT Bioenergy Boiler Annual Efficiency 85 %
ACT Bioenergy Boiler cost per useful MMBtu Heat in $ 14.33 $/MMBtu

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Fossil fuel Cost Per MMBtu (5.25% Inflation per year) 23.88 25.13 26.45 27.84 29.30 30.84 32.46 34.17 35.96 37.85 39.84 41.93 44.13 46.45 48.88
Electric Water Heating Cost Per MMBtu (5.25% Inflation) 38.10 40.10 42.21 44.42 46.75 49.21 51.79 54.51 57.37 60.39 63.56 66.89 70.40 74.10 77.99
Wood Fuel Cost Per MMBtu (3.25% Inflation per year) 14.33 14.79 15.28 15.77 16.28 16.81 17.36 17.92 18.51 19.11 19.73 20.37 21.03 21.72 22.42 15 Year Running Cost
Annual fossil fuel  Running Cost $ 109,853 115,620 121,690 128,079 134,803 141,880 149,329 157,168 165,420 174,104 183,245 192,865 202,990 213,647 224,864
Annual Electricity Water Heating Cost $ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Oil/Gas and Electric Heating Running Costs $ 109,853 115,620 121,690 128,079 134,803 141,880 149,329 157,168 165,420 174,104 183,245 192,865 202,990 213,647 224,864 2,415,556$                    
ACT Bioenergy Boiler O&M 2000 2066 2134 2205 2277 2353 2430 2510 2593 2679 2767 2858 2953 3050 3151
Annual ACT Bioenergy Boiler Running Cost $ 54,501 56,273 58,103 59,992 61,943 63,957 66,037 68,185 70,402 72,691 75,055 77,496 80,016 82,618 85,304 1,032,574$                    

Annual Running Cost Saving $ 55,352 59,347 63,587 68,086 72,860 77,922 83,291 88,984 95,018 101,413 108,190 115,369 122,975 131,030 139,560 Saving
Cumulative Payback $ 55,352 114,699 178,286 246,372 319,232 397,154 480,445 569,429 664,447 765,860 874,049 989,418 1,112,393 1,243,423 1,382,982 1,382,982$                    
Total Initial Investment Cost $ 225,000 225,000 225,000 225,000 225,000 225,000 225,000 225,000 225,000 225,000 225,000 225,000 225,000 225,000 225,000

Installed System Cost.  

Price Estimate1 Money Savings from your ACT Bioenergy Boiler (15yr)
Wood Boiler 150kW (0.5 MMBtu) 165,000$        

Wood Boiler 300kW (1.0 MMBtu) 195,000$        $ 1,157,982
Wood Boiler 500kW (1.7 MMBtu) 225,000$        

CO2 emissions avoided from your ACT Bioenergy Boile r (15yr)

Tons GreenHouse Gases 4,775
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