PTCS Whole House Specifications Compared to Current BPA Specifications
The Big Picture: What tests are required when.
	Specification
	Blower Door
	Duct Leakage
	CO Testing
	CAZ  Testing
	Draft & Spillage Testing

	PTCS Proposed Whole House
	Required
	Required
	Required
	Required
	Required

	BPA Air Sealing
	Required
	Not Required
	Not Required
	Required
	Not Required

	BPA Duct Sealing
	Required
	Required
	Not Required
	Required
	Not Required

	BPA Weatherization
	Not Required
	Not Required
	Not Required
	Not Required
	Not Required

	ODOE Duct  Sealing
	Encouraged
	Required
	Not Required
	Required
	Not Required


Attic Ventilation 
BPA Specification
104.240 Ventilation Requirements

Enclosed attics and enclosed rafter spaces shall have cross ventilation for each separate space.  Ventilating openings shall be protected against the entrance of rain and snow.
.245 
The net free-ventilating area shall be not less than 1/150 of the area of the space ventilated, except that the area may be 1/300, provided 50 to 60 percent of the required ventilation area is provided by ventilators located in the upper portion of the space to be ventilated at least three feet above eave or cornice vents with the balance of the ventilation provided by eave or cornice vents or provided a vapor barrier is present between the insulation and the ceiling.
PTCS Specification
1.1.4 Moisture Source-Reduction and Attic Ventilation
Moisture source-reduction is very important to preserving the thermal resistance and durability of insulation. The ground around and under the home is typically the largest moisture source.  Improvements to dry the ground or to prevent moisture from traveling up into the home are far more important than attic ventilation.
1.All roof leaks, and other major moisture problems such as water drainage toward the home or standing water in crawl-spaces, must be mitigated before installing attic insulation.







2.If the attic is currently vented and shows no signs of moisture problems, additional attic ventilation is neither required nor recommended.
3.Technicians must identify air leaks into the attic and seal them to prevent moisture migration and save energy.  Visual inspection of these areas is often sufficient to locate attic air leaks

Knee Wall Insulation 
BPA Specification
104.200 Installation Provisions for ceilings under Attic space—Permanent Housing
.215
Uninsulated knee walls adjoining attic spaces shall be insulated to the highest R-value which is practical or minimum of R-11, in accordance with Specification 104.1000 as part of attic insulation.
PTCS Specification
1.1.2 Knee Wall Attic Insulation

Establishing a continuous thermal boundary around a kneewall attic can be challenging. Before installing insulation, seal all bypasses through the attic’s walls, floor, and ceiling
.

1.Installer must create a strong airtight seal between each floor joist, underneath the kneewall. Rectangles of 2-inch foam, sealed with one-part or two-part liquid foam are recommended. Plugging the spaces with loose-fill insulation is not acceptable.
2.Insulate the access door to through the kneewall to at least R-8 with foam insulation. Weatherstrip the door.
Kneewall attics present five distinct areas to install insulation.
1.End walls of the finished attic must be dense-packed with blown insulation.
2.Kneewalls must be either blown with high-density batts (R-13). In either case, the wall must be sheeted with a vapor-permeable air barrier: Tyvek® or equivalent.
3.Sloped roof must be blown with high-density fiberglass
4.The outer floor joists of the kneewall attic should be blown with loose-fill insulation if the joist spaces are open or blown with dense-packed insulation if the joists covered with floor boards

The small attic above the collar beam must be insulated as described in “Blown Attic Insulation” on page 1-3.

Wall Insulation

BPA Specification
104.1300 Installation Provisions for Exterior Wall Cavities—Permanent Housing
.1305
Walls shall be insulated to minimum R-11 or the highest R-value that is practical.
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Blowing Dense-Packed Insulation

Insulation must be densely packed in wall cavities to resist settling and to reduce convection of air within the insulation.

1.Installer must probe all holes to look for blockages. If blockages are found, the installer must drill additional holes to ensure complete coverage.
2.Installers must install wall insulation using a fill-tube, in order to achieve a uniform high density and complete coverage of the entire wall cavity with no voids. The fill tube must reach into the cavity within 12inches of the top and bottom plates.
3.Siding removal and drilling through sheathing is preferable to drilling through siding. Installers must remove siding in a professional manner without damaging the siding beyond repair. If siding is likely to be broken or damaged beyond repair, replacement siding should be obtained in advance.
4.Installers must take care to minimize damage to the weather-resistant barrier under the siding and over the sheathing. Instead of removing a piece of this barrier, installer should cut a flap with the hinge on the top to avoid creating a horizontal crack that draining water can flow into. Re-stable this flap after installing the insulation.
5.When blowing from the exterior is difficult or impossible, consider interior drill and blow. When blowing from the home’s interior, erect barriers to contain dust and cover household items with drop clothes.
6.To prevent settling, cellulose insulation must be blown at a minimum density of 3.5 pounds per cubic foot and fiberglass at a minimum density of 1.5 pounds per cubic foot.
House Ventilation
BPA Specification
Mechanical Ventilation Requirements
2.1
Mechanical Ventilation

A mechanical ventilation system meeting either the requirements of 2.1.1, 2.2, 2.3 or 2.4 shall be installed in all homes that have reductions that result in an ach natural of less than .45 in air leakage rates verified through this protocol.
2.1.1.3.1
Performance Path:  The minimum measured airflow capacity shall be either 0.35 air-changes per hour (ACH) or those listed below:

	Number of
	
	Measured Exhaust

	Bedrooms
	
	Flow

	1
	
	45 cfm

	2
	
	60 cfm

	3
	
	75 cfm

	4
	
	90 cfm


To calculate the ACH for a fan with a MEASURED airflow of 45cfm multiply by 60 to obtain the airflow per hour (45 X 60 =2700 cfh) and divide by the volume of the heated space.

2.1.1.3.2.
Prescriptive Path:  Ventilation systems that do not meet the performance path shall provide 0.35 ACH based upon the rated fan flow minus 15 cfm or use the rated fan flows in the following table:
	Number of
	
	

	Bedrooms
	
	Rated Fan Flow

	1
	
	70 cfm

	2
	
	80 cfm

	3
	
	100 cfm

	4
	
	115 cfm


To calculate ACH based on the RATED airflow, subtract 15 cfm, multiply by 60 and divide by the volume of the heated space
PTCS Specification
Mechanical Ventilation Specifications

1.Calculate the necessary ventilation amount in cfm. See BRL Calculation Procedures.
2.Adopt the appropriate ventilations strategy from Table 3-2 on page 3-30.

3.Improve or provide ventilation equipment to achieve the necessary ventilation rate.
4.Document the decision-making and implementation process.

Table 3-2: Airtightness and Ventilation Strategies
	Airtightness
	Ventilation Strategy

	1, measured air leakage at or above BTL
	Spot ventilation with bathroom and kitchen exhaust fans, openable windows, and customer education.

	2. Measured air leakage between 70 and 100 percent of BTL
	Continuous or timed ventilation, using exhaust fans, must provide difference between measured air leakage and BTL.

	3. Measured air leakage below 70 percent of BTL
	Continuous or timed ventilation, using exhaust fans or whole-house ventilation system, must provide 100 percent of BTL.

	Derived from Building Performance Institute Specifications


Carbon Monoxide Limits

BPA Spec

None Currently
PTCS Spec

CO in Ranges and Ovens
Ranges and ovens exhaust their combustion products into the kitchen and are a heath and safety threat if they produce CO. Exhaust fans are recommended for exhausting combustion by products and cooking odors from gas ranges and ovens. Observe the following specifications for testing and mitigation of range and oven CO.
1.When the measured CO level is between 100 and 300 parts per million (ppm) measured at the oven vent while the oven is lit or one foot above the burners while they are lit, the following two steps are required.
a. Make adjustments to reduce the CO Level or recommend a service call by a gas combustion specialist to mitigate the CO problem.
b. Install a CO alarm in the kitchen.
2.In the case of CO great than 300 ppm, the following three steps are required
a. Make adjustments to reduce the CO level or recommend a service call by a gas combustion specialist to mitigate the CO problem
b. Install a CO alarm in the kitchen
c. Install an exhaust fan with a capacity of 100 cubic feet per minute.
CO in Natural-Gas Open-Combustion Appliances

Testing Results
	CO Level
	And/OR
	Draft/ Spillage
	Required Action

	0-25 ppm
	And
	Passes
	Proceed with work.

	26-100 ppm
	And
	Passes
	Recommend the CO problem be fixed

	26 -100 ppm
	And
	Fails at worst case only
	Recommend a service call for the appliance and/or repairs to the home to correct the problem

	100-400 ppm
	Or
	Fails under normal conditions
	STOP WORK: Work may not proceed until the system is serviced and the problem is corrected

	>400 ppm
	And
	Passes
	STOP WORK: Work may not proceed until the system is serviced and the problem is corrected

	>400 ppm
	And
	Fails under any conditions
	Emergency: Shut off the fuel to the appliance and ask the homeowner to call for service immediately

	Courtesy: Building Performance Institute Inc.


5.2.2 CO in Natural-Gas Open-Combustion Appliances
CO is a threat to health and safety, depending on the following factors.
a. The level of CO production in undiluted flue gases as measured by a CO testing device

b. Venting performance as measured during a worst-case test.
c. Venting performance during normal venting conditions (not worst-case)
d. The proximity of the open-combustion appliance to the living space. Open-combustion space heaters, which emit CO, are particularly dangerous.
1.Testing for CO is required in all homes with open-combustion gas appliances.
2.Document tested values for ppm of CO and take action according to the requirements in “CO Action Levels with Required Actions on page 5-44

Combustion Appliance Zone (CAZ) 

Standard: Forced air system operation shall not de-pressurize a combustion appliance zone by more than 3 Pascals with reference to outside.  As a further safety precaution, the PTCS® Standard also requires the installation of an UL-listed carbon monoxide meter whenever combustion appliances are within the conditioned space of the home.

PTCS Specification
Combustion Appliance Zone Pressure Test

2.6.1 
Forced air system operation shall not de-pressurize a combustion appliance zone by more than 3 Pascals with reference to outside.  As a further safety precaution, the Climate Crafters Standard also requires the installation of a UL listed Carbon Monoxide whenever combustion appliances are within the conditioned space of the home.
2.6.2 
Application: This test is required for Climate Crafters Certification whenever a combustion appliance is present within a building. A Combustion Appliance Zone (CAZ) is any zone in the house that contains a combustion appliance. CAZs need not be heated. An attached garage or unheated basement with a combustion-fired furnace or water heater is a CAZ.  A zone with a sealed combustion appliance that has an isolated combustion path preventing mixing of room air and combustion air is not considered a CAZ. The test measures the magnitude of any air handler induced pressures that may cause dangerous back drafting of combustion appliances. Door closures that isolate supply and return sides of the system may also induce negative pressure within a combustion appliance zone. In retrofit situations, the test should be done both before and after sealing.

2.6.3 
Performing the Test

2.6.3.1
 The house should be set up for normal heating season operation with all exterior doors and windows                      closed.

2.6.3.2
 Turn off all exhaust devices including clothes dryer, bathroom fans,    kitchen fan, central vacuum, and whole house ventilation systems.

 2.6.3.3 Open all return and supply registers.

2.6.3.4
 Turn off combustion devices so that they will not operate during the test                                                                                                                           (except furnace if air handler will not operate at high speed without firing).

2.6.3.5 Remove furnace filters.

2.6.3.6
 Shut off any outside ventilation air to the duct system if it can normally be shut off during air handler               operation.

2.6.3.7 Close manual flue dampers

2.6.3.8 Interior Door Set Up:

2.6.3.9 Turn air handler fan on highest speed

2.6.3.11 Using the manometer, check the pressure in each zone isolated behind a closed door WRT to the CAZ.

If the zone behind the closed door is positive WRT to the CAZ, leave the door closed for the test.

If the zone behind the closed door is negative WRT to the CAZ, open the door for the test.

2.7.0
 Record the CAZ pressure WRT to outside. This is the gross depressurization

2.7.1 
Turn off air handler and record pressure with CAZ WRT to  outside. This is the baseline pressure

2.7.2 Subtract the baseline pressure from the gross depressurization pressure. This is the net handler effect.
	Venting Condition
	Limit

(pa.)

	Individually vented open-combustion, natural draft water heater
	-2

	Open-combustion, natural draft furnace or boiler, vented commonly with open-combustion water heater
	-3

	Individually vented open-combustion, natural draft furnace or boiler
	-5

	Fan-assisted-draft furnace or boiler, commonly vented with open-combustion water heater
	-5

	Individually vented fan-assisted-draft furnace, boiler, or water heater
	-15

	Sealed combustion gas appliances
	-30


	Specification
	Blower Door
	Duct Leakage
	CO Testing
	CAZ  Testing
	Draft & Spillage Testing

	PTCS Proposed Whole House
	Required
	Required
	Required
	Required
	Required

	BPA Air Sealing
	Required
	Not Required
	Not Required
	Required
	Not Required

	BPA Duct Sealing
	Required
	Required
	Not Required
	Required
	Not Required

	BPA Weatherization
	Not Required
	Not Required
	Not Required
	Not Required
	Not Required

	ODOE Duct  Sealing
	Encouraged
	Required
	Not Required
	Required
	Not Required


1.3.4 Crawl-Space Foundation Insulation

BPA 
None Currently
PTCS Specification
The decision to insulate crawl-space walls usually comes with the decision to seal crawl-space vents, at least during the winter. Sealed crawl spaces are becoming more common when the home’s footing and foundation remain dry and the crawl space has an effective ground-moisture barrier. Observe the following specifications for insulating foundation walls.
1. Seal crawl space vents permanently only with knowledge and permission of building codes and local building officials.
2.Insulate the crawl-space walls and the rim-joist area with plastic foam insulation, having a thermal resistance of at least R-8. Fiberglass batts or blankets aren’t permitted because of moisture concerns.
3.Use only Class A foam-insulation materials with flame spread less than 25 and smoke-developed rating less that 450.
4. Fasten the insulation to the foundation wall, according to manufacturer’s recommendations. Use adhesive that is compatible with the particular plastic foam insulation being used. At a minimum apply the adhesive in walnut-sized globs, 12 inches apart in both directions.
5.The rim joist area, from the sole plate up to and including the joint between the rim joist and subfloor, must be air-sealed as well as insulated. All joints must be sealed. Two-part liquid foam, sprayed in place over the entire rim-joist area is an effective way to seal and insulate the rim joist area in one operation. A rectangle of 2 inch foam board, cut one inch short in both dimensions and foamed around its edges with one-part foam also works very well.

