
APPENDIX A: ENERGY MODELS 



R-40 Model – R-40 with approx ¼ of structure below grade. 

Modeling Parameters 

Reference City: Newtok, AK 

Occupants: 5, 50, 100, 300 

Heated Floor Area (sqft): 7,410 (10,470 w/ mechanical & garage) 

Wind Shielding: Shielded 

Floor, Insulation: R-40 EPS (white/bead-board; R-Tech) 

Main Wall Type: 2" x 6" Single Stud (24” O.C) 

Main Wall Cavity: None 

Main Wall, Headers: Insulated 

Main Wall, Siding & Sheathing: Present 

Main Wall, Insul Sheathing: R-40 EPS (white/bead-board; R-Tech) 

Ceiling (Floors 0): 11.5' (average) 

Ceiling (Floors 1): 13.968' (average) 

Ceiling (sqft) 7,678 

Ceiling, Framing Type: Energy Truss (24” O.C.) 

Ceiling, Insulation: R-40 EPS (white/bead-board; R-Tech) 

Exterior Doors: 7x  (Metal - Urethane, therm. break) 

Garage Doors: 
3x  (Thermacore 190 – Overhead Door, Insulating 
blanket) 

Windows, South Facing (sqft): 181.82 

Windows, Not South Facing (sqft): 126.12 

Glass Type: Triple, 2 Low-E Coatings (Insulated Fiberglass/Vinyl) 

Certified U-Value: 0.15 

Air Changes per hour (50 Pa): 0.6 (1,300 CFM @ 50 Pascals) 

Conditioned Space (cu ft): 130,580.56 

Average Ceiling Height to Ground or Exposed Floor: 13.968' 

Ventilation: Heat Recovery Ventilation 

Heating Thermostat Setpoint (oF): 70 

Primary Heating System: 
Direct to Space heater w/ sealed combustion (AFUE 
92%, #2 FO) 

Heat Distribution: 0% Unconditioned, 0% Semi-Conditioned 

Night Setback Thermostat: Controls all the building 

Hot Water Heater: 
Oil: On Demand (EF = .76; #2 FO; Insulated WH 
blanket) 

Location of Water Heater: Conditioned Space 

Dryer: Electric 

Range: Electric 

Miscellaneous Electric Use: (5 = Low, 50, 100, 300 = Average) 
 

 



Notes 
1. EPS substituted in AkWarm model for spray foam due to lack of spray foam option in AkWarm. 
2. Main Wall Type listed as 2x6 single stud (24” O.C.) because AkWarm does not have an option for 6x6 (8’ O.C.). 
3. Exterior Doors listed as “good” doors. “Metal –Urethane, therm. Break” chosen to represent this. 
4. Garage Doors listed as “good” doors. “Thermacore 190 – Overhead Door, w/ insulating blanket” chosen to 
represent this. 
5. Certified U-Value for windows taken from http://cpd.nfrc.org/search/searchdefault.aspx. Specifically for Capitol 
Glass, Argon-filled, triple pane, 2 Low-E Fixed windows. 
6. For Primary heating system, “direct to space heater w/ sealed combustion” is a number of zoned monitor or 
toyostove-type units. 
 
Preliminary estimates for whole structure: 

BTU/hr/deg-F Heating Load 
Living Space UA Garage UA BTU/hr Design Load BTU/hr System Size* 

653.0 118.8 83,156 117,397 
* AkWarm calculation based on 85% AFUE and 20% safety margin. 

 

Preliminary estimates of fuel requirements: 

R-40 Actual 

Occupants Gallons #2 FO 
Space Heating 

Gallons1 #2 FO 
Water Heating 

Estimates2 Gallons #2 FO 
(for 1 month) 

5 1,428 254 142 
50 878 2,459 279 

100 537 4,908 454 
300 89 14,707 1,233 

1 Based on AkWarm internal calculation that uses 20 gallons H2O/person/day. 
2 Based on proportional weighting for October DD for Newtok, AK) 

 



Pilings Model – R-40 on exposed pilings. 

Modeling Parameters 

Reference City: Newtok, AK 

Occupants: 5, 50, 100, 300 

Heated Floor Area (sqft): 7,410 (10,470 w/ mechanical & garage) 

Wind Shielding: Exposed 

Floor, Insulation: R-40 EPS (white/bead-board; R-Tech) 

Main Wall Type: 2" x 6" Single Stud (24” O.C) 

Main Wall Cavity: None 

Main Wall, Headers: Insulated 

Main Wall, Siding & Sheathing: Present 

Main Wall, Insul Sheathing: R-40 EPS (white/bead-board; R-Tech) 

Ceiling (Floors 1): 11.5' (average) 

Ceiling (Floors 2): 13.968' (average) 

Ceiling (sqft) 7,678 

Ceiling, Framing Type: Energy Truss (24” O.C.) 

Ceiling, Insulation: R-40 EPS (white/bead-board; R-Tech) 

Exterior Doors: 7x  (Metal - Urethane, therm. break) 

Garage Doors: 
3x  (Thermacore 190 –Overhead Door, Insulating 
blanket) 

Windows, South Facing (sqft): 181.82 

Windows, Not South Facing (sqft): 126.12 

Glass Type: Triple, 2 Low-E Coatings (Insulated Fiberglass/Vinyl) 

Certified U-Value: 0.15 

Air Changes per hour (50 Pa): 1.00 (2,175 CFM @ 50 Pascals) 

Conditioned Space (cu ft): 130,580.56 

Average Ceiling Height to Ground or Exposed Floor: 19.0' 

Ventilation: Heat Recovery Ventilation 

Heating Thermostat Setpoint (oF): 70 

Primary Heating System: 
Direct to Space heater w/ sealed combustion (AFUE 
92%, #2 FO) 

Heat Distribution: 0% Unconditioned, 0% Semi-Conditioned 

Night Setback Thermostat: Controls all the building 

Hot Water Heater: 
Oil: On Demand (EF = .76; #2 FO; Insulated WH 
blanket) 

Location of Water Heater: Conditioned Space 

Dryer: Electric 

Range: Electric 

Miscellaneous Electric Use: (5 = Low, 50, 100, 300 = Average) 
 

 



Notes 
1. EPS substituted in AkWarm model for spray foam due to lack of spray foam option in AkWarm. 
2. Main Wall Type listed as 2x6 single stud (24” O.C.) because AkWarm does not have an option for 6x6 (8’ O.C.). 
3. Exterior Doors listed as “good” doors. “Metal –Urethane, therm. Break” chosen to represent this. 
4. Garage Doors listed as “good” doors. “Thermacore 190 – Overhead Door, w/ insulating blanket” chosen to 
represent this. 
5. Certified U-Value for windows taken from http://cpd.nfrc.org/search/searchdefault.aspx. Specifically for Capitol 
Glass, Argon-filled, triple pane, 2 Low-E Fixed windows. 
6. For Primary heating system, “direct to space heater w/ sealed combustion” is a number of zoned monitor or 
toyostove-type units. 
 
Preliminary estimates for whole structure: 

BTU/hr/deg-F Heating Load 
Living Space UA Garage UA BTU/hr Design Load BTU/hr System Size* 

762.3 202.4 103,937 146,734 
* AkWarm calculation based on 85% AFUE and 20% safety margin. 

 

Preliminary estimates of fuel requirements: 

R-40 On Pilings 

Occupants Gallons #2 FO 
Space Heating 

Gallons1 #2 FO 
Water Heating 

Estimates2 Gallons #2 FO 
(for 1 month) 

5 1,835 254 176 
50 1,249 2,459 310 

100 861 4,908 482 
300 194 14,707 1,242 

1 Based on AkWarm internal calculation that uses 20 gallons H2O/person/day. 
2 Based on proportional weighting for October DD for Newtok, AK) 

 



More Insulation Model – R-60 with approx ¼ of structure below grade. 

Modeling Parameters 

Reference City: Newtok, AK 

Occupants: 5, 50, 100, 300 

Heated Floor Area (sqft): 7,410 (10,470 w/ mechanical & garage) 

Wind Shielding: Shielded 

Floor, Insulation: R-60 EPS (white/bead-board; R-Tech) 

Main Wall Type: 2" x 6" Single Stud (24” O.C) 

Main Wall Cavity: None 

Main Wall, Headers: Insulated 

Main Wall, Siding & Sheathing: Present 

Main Wall, Insul Sheathing: R-60 EPS (white/bead-board; R-Tech) 

Ceiling (Floors 0): 11.5' (average) 

Ceiling (Floors 1): 13.968' (average) 

Ceiling (sqft) 7,678 

Ceiling, Framing Type: Energy Truss (24” O.C.) 

Ceiling, Insulation: R-60 EPS (white/bead-board; R-Tech) 

Exterior Doors: 7x  (Metal - Urethane, therm. break) 

Garage Doors: 
3x  (Thermacore 190 – Overhead Door, Insulating 
blanket) 

Windows, South Facing (sqft): 181.82 

Windows, Not South Facing (sqft): 126.12 

Glass Type: Triple, 2 Low-E Coatings (Insulated Fiberglass/Vinyl) 

Certified U-Value: 0.15 

Air Changes per hour (50 Pa): 0.6 (1,300 CFM @ 50 Pascals) 

Conditioned Space (cu ft): 130,580.56 

Average Ceiling Height to Ground or Exposed Floor: 13.968' 

Ventilation: Heat Recovery Ventilation 

Heating Thermostat Setpoint (oF): 70 

Primary Heating System: 
Direct to Space heater w/ sealed combustion (AFUE 
92%, #2 FO) 

Heat Distribution: 0% Unconditioned, 0% Semi-Conditioned 

Night Setback Thermostat: Controls all the building 

Hot Water Heater: 
Oil: On Demand (EF = .76; #2 FO; Insulated WH 
blanket) 

Location of Water Heater: Conditioned Space 

Dryer: Electric 

Range: Electric 

Miscellaneous Electric Use: (5 = Low, 50, 100, 300 = Average) 
 

 



Notes 
1. EPS substituted in AkWarm model for spray foam due to lack of spray foam option in AkWarm. 
2. Main Wall Type listed as 2x6 single stud (24” O.C.) because AkWarm does not have an option for 6x6 (8’ O.C.). 
3. Exterior Doors listed as “good” doors. “Metal –Urethane, therm. Break” chosen to represent this. 
4. Garage Doors listed as “good” doors. “Thermacore 190 – Overhead Door, w/ insulating blanket” chosen to 
represent this. 
5. Certified U-Value for windows taken from http://cpd.nfrc.org/search/searchdefault.aspx. Specifically for Capitol 
Glass, Argon-filled, triple pane, 2 Low-E Fixed windows. 
6. For Primary heating system, “direct to space heater w/ sealed combustion” is a number of zoned monitor or 
toyostove-type units. 
 
 
Preliminary estimates for whole structure: 

BTU/hr/deg-F Heating Load 
Living Space UA Garage UA BTU/hr Design Load BTU/hr System Size* 

545.8 97.2 69,278 97,801 
* AkWarm calculation based on 85% AFUE and 20% safety margin. 

 

Preliminary estimates of fuel requirements: 

R-60 Actual 

Occupants Gallons #2 FO 
Space Heating 

Gallons1 #2 FO 
Water Heating 

Estimates2 Gallons #2 FO 
(for 1 month) 

5 1,113 254 115 
50 612 2,459 257 

100 334 4,908 437 
300 41 14,707 1,229 

1 Based on AkWarm internal calculation that uses 20 gallons H2O/person/day. 
2 Based on proportional weighting for October DD for Newtok, AK) 

 



More Insulation Model – R-60 with approx ¼ of structure below grade. 

Modeling Parameters 

Reference City: Newtok, AK 

Occupants: 0 (1 for modeling minimums) 

Heated Floor Area (sqft): 3,060 (Mechanical & Garage) 

Wind Shielding: Shielded 

Floor, Insulation: R-60 EPS (white/bead-board; R-Tech) 

Main Wall Type: 2" x 6" Single Stud (24” O.C) 

Main Wall Cavity: None 

Main Wall, Headers: Insulated 

Main Wall, Siding & Sheathing: Present 

Main Wall, Insul Sheathing: R-60 EPS (white/bead-board; R-Tech) 

Ceiling (Floors 0): 11.5' (average) 

Ceiling (sqft) 3,060 

Ceiling, Framing Type: Energy Truss (24” O.C.) 

Ceiling, Insulation: R-60 EPS (white/bead-board; R-Tech) 

Exterior Doors: 1x  (Metal - Urethane, therm. break) 

Garage Doors: 
3x  (Thermacore 190 – Overhead door w/ insulating 
blanket) 

Windows, South Facing (sqft): 0 

Windows, Not South Facing (sqft): 0 

Air Changes per hour (50 Pa): 0.6 (350 CFM @ 50 Pascals) 

Conditioned Space (cu ft): 35,190 

Average Ceiling Height to Ground or Exposed Floor: 4.2 (average); modeled at 7.0 (AkWarm minimum) 

Ventilation: Heat Recovery Ventilation 

Heating Thermostat Setpoint (oF): 40 

Primary Heating System: 
Direct to Space heater w/ sealed combustion (AFUE 
92%, #2 FO) 

Night Setback Thermostat: Controls all the mechanical 

Hot Water Heater: None 

Location of Water Heater: N/A 

Dryer: None 

Range: None 

Miscellaneous Electric Use: Low 
 

 

Notes 
1. EPS substituted in AkWarm model for spray foam due to lack of spray foam option in AkWarm. 
2. Main Wall Type listed as 2x6 single stud (24” O.C.) because AkWarm does not have an option for 6x6 (8’ O.C.). 
3. Exterior Doors listed as “good” doors. “Metal –Urethane, therm. Break” chosen to represent this. 
4. Garage Doors listed as “good” doors. “Thermacore 190 – Overhead door, w/ insulating blanket” chosen to 
represent this (effective R-16.3). 



5. For Primary heating system, “direct to space heater w/ sealed combustion” is a number of zoned monitor or 
toyostove-type units. 
 
 
Preliminary estimates for mechanical insulated section: 

BTU/hr/deg-F Heating Load 

Living Space UA BTU/hr Design Load BTU/hr System Size 

198.8 21,418 30,238 
* AkWarm calculation based on 85% AFUE and 20% safety margin. 

 

Preliminary estimates of fuel requirements: 

R-60 Mechanical Only 

Occupants Gallons #2 FO 
Space Heating 

Gallons1 #2 FO 
Water Heating 

Estimates2 Gallons 
#2 FO (for 1 month) 

1 112 58 14 
1 Based on AkWarm internal calculation that uses 20 
gallons/person/day. 
2 Based on proportional weighting for October DD for Newtok, AK) 

 



APPENDIX B: SPECIFICATIONS 

















  

Dry Pipe Fire Sprinkler System 

A dry pipe sprinkler system is one in which pipes 
are filled with pressurized air or nitrogen, rather 
than water. This air holds a remote valve, known 
as a dry pipe valve, in a closed position. Located in 
a heated space, the dry-pipe valve prevents water 
from entering the pipe until a fire causes one or 
more sprinklers to operate. Once this happens, the 
air escapes and the dry pipe valve releases. Water 
then enters the pipe, flowing through open 
sprinklers onto the fire.  

Advantages of using dry pipe fire sprinkler 
systems include: 
 • Dry pipe sprinkler systems provide automatic 
protection in spaces where freezing is possible. 
Typical dry pipe installations include unheated 
warehouses and attics, outside exposed loading 
docks and within commercial freezers.  

Many people view dry pipe sprinklers as 
advantageous for protection of collections and 
other water sensitive areas. This perceived benefit is due to a fear that a physically damaged wet pipe 
system will leak while dry pipe systems will not. In these situations, however, dry pipe systems will generally 
not offer any advantage over wet pipe systems. Should impact damage happen, there will only be a mild 
discharge delay, i.e. 1 minute, while air in the piping is released before water flow.  

Disadvantages of using dry pipe fire sprinkler systems include: 
 • Increased complexity - Dry pipe systems require additional control equipment and air pressure supply 
components which increases system complexity. Without proper maintenance this equipment may be less 
reliable than a comparable wet pipe system.  
 • Higher installation and maintenance costs - The added complexity impacts the overall dry-pipe installation 
cost. This complexity also increases maintenance expenditure, primarily due to added service labor costs.  
 • Lower design flexibility - There are strict requirements regarding the maximum permitted size (typically 
750 gallons) of individual dry-pipe systems. These limitations may impact the ability of an owner to make 
system additions.  
 • Increased fire response time - Up to 60 seconds may pass from the time a sprinkler opens until water is 
discharged onto the fire. This will delay fire extinguishing actions, which may produce increased content 
damage.  
 • Increased corrosion potential - Following operation, dry-pipe sprinkler systems must be completely 
drained and dried. Otherwise remaining water may cause pipe corrosion and premature failure. This is not a 
problem with wet pipe systems where water is constantly maintained in piping.  

With the exception of unheated building spaces and freezer rooms, dry pipe systems do not offer any 
significant advantages over wet pipe systems.  

 • Click Here for More Information on Fire Sprinkler Systems 

  

 
Compressor for Dry Pipe Sprinkler System  

Fire Protection Systems  Fire Sprinkler Systems  Pre-Action  Wet Pipe System  Dry Pipe System  ESFR  Fire 
Pump  Deluge System  Residential Fire Sprinklers  Special Systems  Fire Suppression  FM-200®  CO2 Fire 

Suppression  FE-13 Argonite Water Mist Fire Detection Fire Alarm 
© 2003 APi Group, Inc.
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Dry Sprinkler System 

In a dry-pipe system, sprinklers are attached to pipes that contain 
pressurized air. When heat activates the sprinklers to open, the air 
pressure is reduced, allowing the dry pipe valve to open and water to 
flow from the sprinkler.  

Dry-pipe systems are usually used only when temperatures are not 
high enough to prevent freezing (Below 40 deg. F).  

Since they have a slower response time, they should be converted to 
wet-pipe systems as soon as sufficient heat becomes available.  

In situations where only a few sections lack heat, it is recommended to 
use a combination of dry and wet-pipe systems.  

For additional information give us a call at 866-812-3473 or contact us via email. 

© Associated Fire Protection | (866) 812-3473 
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CONSTRUCTION SPECIFICATION 
HEATLOK SOY®  

Spray-in-Place Semi Rigid Urethane Foam Insulation 

Note: This specification should be adopted for each project. All notes are for guidelines only. 

1. GENERAL 

1.1. Work Included - Spray application of HEATLOK SOY® is for providing insulation and air-

seal.  Note: Areas to be insulated and air-sealed can be described here if desired, referenced on 

drawings or covered in greater detail in Section 3. Execution. 

1.2. Related Sections - Note: Amend to suit project. 

1.2.1. Cast in place concrete     Section 03300 
1.2.2. Structural Pre-cast Concrete    Section 03400 
1.2.3. Unit Masonry      Section 04200 
1.2.4. Metal Decking      Section 05300 
1.2.5. Cold Formed Metal Framing     Section 05400 
1.2.6. Rough Carpentry     Section 06100 
1.2.7. Waterproofing      Section 07100 
1.2.8. Vapor-Barrier      Section 07260 
1.2.9. Preformed Roofing and Cladding/Siding  Section 07400 
1.2.10. Fireproofing      Section 07800 
1.2.11. Thermal Barrier     Section 07840 
1.2.12. Flexible flashing     Section 07650 
1.2.13. Metal Support Systems    Section 09110 
1.2.14. Gypsum board      Section 09250 

1.3. References 

1.3.1. International Code Council – International Residential Code 

1.3.1.1.Section 103.7 Alternate Materials and Methods  

1.3.1.2.Section R314  Foam Plastic Insulation 

1.3.1.3.Section 806.4  Conditioned Attic Assemblies  

1.3.2. International Code Council – International Building Code 

1.3.2.1.Section 104.11 Alternative materials, design and methods of construction and 

equipment. 

1.3.2.2.Section 2603.0 Foam Plastic 

1.3.3. ASTM E84 Surface Burning Characteristics 

1.4. Submittals and Samples 

1.4.1. Before commencing work, submit in accordance with local code. 
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1.4.2. Submit independent laboratory test reports, data sheets, physical properties, and samples 

as required by local code officials. 

1.4.3. Submit the technical data sheet from the manufacturer showing the test results from the 

ASTM E84 (Surface Burning Characteristics). 

1.5. Quality Assurances   

1.5.1. Contractor performing work under this section must be trained by DEMILEC (USA) LLC 

in the art of applying HEATLOK SOY® and maintain the InSEAL-Right Certification. 

1.6. Delivery, Storage and Handling 

1.6.1. Materials shall be delivered in manufacturer’s original sealed containers clearly labeled 

with manufacturer’s name, product identification, safety information, net weight of 

contents and expiration date. 

1.6.2. Material is to be stored in a safe manner and where the temperatures are in the limits 

specified by the material manufacturer. 

1.6.3. Empty containers must be removed from site on a daily basis. 

1.7. Protection 

1.7.1. Ventilate area to receive insulation to maintain safe working conditions. 

1.7.2. Protect workers as recommended by standards and manufacturer’s recommendations. 

1.7.3. Protect adjacent surfaces, windows, equipment and site areas from damage of overspray. 

2. PRODUCTS 

2.1. Materials 

2.1.1. Spray Applied Semi Rigid Polyurethane Foam Insulation System 

2.1.2. Product: HEATLOK SOY® manufactured by DEMILEC (USA) LLC, Arlington, TX 

2.2.Physical Properties 

Method Description Value 
ASTM D 1622 Density 2.1-2.3 lb/ft3

ASTM C 518 Initial Thermal Resistance, 1” 
Aged Thermal Resistance, 180 days @ 23ºC, 1” 

7.2 ft2hºF/BTU 
6.6 ft.²h.°F/BTU 

ASTM E 283 Air Permeance @ 75Pa, 1” 0.00004L/sm² 
ASTM D 1621 Compressive Strength 28.3 psi 
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ASTM D 1623 Tensile Strength 51.5 psi 
ASTM E 96 Water Vapor Transmission, 1”, Vapor barrier 

(<1 perm) @ 1-1/4” 
1.2 perms

CGSB 51.23-92 Off Gassing Tests (VOC Emissions) Pass (No toxic vapors) 
ASTM E84 Surface Burning Characteristics (3”) 

•  Flame Spread Index 
•  Smoke Development 

Class I 
20 
450 

ASTM D2856 Closed Cell Content > 92% 
 

2.3. Equipment - Equipment used to apply the foam insulation shall have fixed ratio positive 

displacement pumps and approved by foam manufacturer.  

3. EXECUTION Note: check the adhesion compatibility with: flashing, membranes and coatings. 

3.1. Examination 

3.1.1. Verify that surfaces and conditions are suitable to accept work as outlined in this section. 

3.1.2. Report in writing, any defects in surfaces or conditions which may adversely affect the 

performance of products installed under this section to the consultant prior to 

commencement of work. 

3.1.3. Commencement of work outlined in this section shall be deemed as acceptance of 

existing work and conditions. 

3.2. Application 

3.2.1. Spray-application of polyurethane foam shall be performed in accordance with 

manufacturer recommendations. 

3.2.2. Apply only when surfaces and environmental conditions are within limits prescribed by 

the material manufacturer. Refer to technical data sheets. 

3.2.3. Apply in consecutive passes as recommended by manufacturer to thickness as indicated 

on drawings.  

Residential and Commercial Construction 

Location Recommended Thickness R-value of Insulation 
 
Exterior walls 1.5-3.5 inches  9.9 – 23.1 ft2.h.0F/BTU 
Pony and Hip walls 1.5-3.5 inches  9.9 – 23.1 ft2.h.0F/BTU 
Attic Assembly 3.5-6 inches 23.1 – 39.6 ft2.h.0F/BTU 
 

3.3  Protection - Except as provided in Section 314.5.3 and Section 314.5.4 of the International 
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Residential Code, all plastic insulation shall be separated from the interior of the building by an 

approved thermal barrier of ½ -inch gypsum wallboard or equivalent thermal barrier material.   

Note: Work related to thermal barrier installation should be specified under appropriate sections. 

----------------------------------END OF SECTION----------------------------------------------- 





APPENDIX C: LAMELLA 
CALCULATION EXAMPLE 
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