
 

 

 

 

Building Science 

Building Science is a multidisciplinary field that encompasses the study of the physical principles and 

processes involved in the design, construction, operation, and maintenance of buildings. It integrates 

knowledge from various scientific and engineering disciplines to create structures that are energy-

efficient, environmentally sustainable, durable, and comfortable for occupants. 

 

Key aspects of Building Science include: 

 

1. **Thermal Performance:** Understanding how heat moves through building materials and designing 

structures to optimize insulation and minimize heat loss or gain. This involves considerations like the 

building envelope, insulation materials, and thermal bridges. 

 

2. **Moisture Management:** Controlling and preventing the infiltration of water and moisture into a 

building is crucial for maintaining structural integrity and preventing issues such as mold growth. This 

includes proper ventilation, moisture barriers, and drainage systems. 

 

3. **Air Quality:** Ensuring indoor air quality is vital for the health and well-being of occupants. This 

involves proper ventilation systems, air filtration, and minimizing the release of pollutants from building 

materials. 

 

4. **Structural Integrity:** Ensuring that the building structure is robust and can withstand various 

loads and environmental conditions. This includes factors such as material selection, load-bearing 

capacity, and seismic considerations. 

 

5. **Energy Efficiency:** Designing and constructing buildings with a focus on energy conservation, 

utilizing technologies such as high-efficiency HVAC systems, energy-efficient lighting, and renewable 

energy sources. 

 

Now, when it comes to Healthy Home Building, it involves integrating health and well-being 

considerations into the building design and construction process. This includes: 

 

1. **Indoor Air Quality:** Prioritizing the use of low-emission materials, proper ventilation, and air 

filtration systems to ensure that the indoor air is clean and healthy for occupants. 

 



2. **Natural Light and Ventilation:** Incorporating features that maximize natural light and promote 

natural ventilation, which not only contributes to energy efficiency but also enhances the well-being of 

occupants. 

 

3. **Non-Toxic Materials:** Avoiding the use of materials that emit harmful substances or off-gas 

volatile organic compounds (VOCs), which can have adverse effects on indoor air quality and occupant 

health. 

 

4. **Biophilic Design:** Integrating elements of nature into the built environment, such as indoor plants 

or natural materials, to promote a connection with nature and improve mental well-being. 

 

5. **Comfort:** Designing for occupant comfort, considering factors such as thermal comfort, acoustics, 

and ergonomic design. 

 

In summary, Building Science and Healthy Home Building are interconnected fields that aim to create 

buildings that are not only structurally sound and energy-efficient but also contribute to the overall well-

being and health of the occupants. 

 

Here are some videos explaining a couple different applications Sutter Homes does: 

Air Quality System Sutter Homes Uses 

Air Sealing 

 

Lastly attached is a Zero Energy Ready Home Cert for the level of home and third party rating of the 

product. Please see attached for the current house we are working on 

 

https://www.zehnderamerica.com/aiovg_videos/how-the-zehnder-hrv-erv-system-works/
https://www.aeroseal.com/aerobarrier/?creative=628170078425&keyword=aerobarrier&matchtype=b&network=g&device=c&gad_source=1
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1.0 Introduction 
 

This report presents the preliminary energy efficiency analysis, and discusses the DOE Zero Energy 

Ready Home Version 2, Energy Star Version 3.2, EPA Indoor airPLUS Version 1.4 certification 

requirements and process. Table 1 summarizes the house design details used in the analysis.  

 

Table 1.   House Design Details 

House Envelope Description (3 Level, 1870 sqft, 4 bedroom) 

Exterior Framed Walls 2x6 at 16”oc with R-23 blown fiberglass; R6 ZIP panel at 

exterior 

Lower Floor Concrete Wall R-22 ICF 

Band joist between Floors R-21 batt; R6 ZIP at exterior 

Wall between Entry/Flex 

Space and Garage 

2x6 at 16”oc with R-23 blown fiberglass 

Band joist between 

Entry/Flex Space and  

R-21 ccSPF insulation 

Ceiling areas Vented Attic; R-49 blown fiberglass 

Windows/Patio Doors Jeld Win Quote JW2309012SF - Version 0; dated 10/19/2023 

Enclosed Crawlspace R-22 ICF stem wall; ventilation provided by ERV; no insulation 

at concrete stem walls 

Floor above Crawlspace 12” TJI at 16”oc with R-30 batt insulation 

Floor above Garage 12” TJI at 16”oc with R-21 ccSPF plus R-19 fiber glass batt
 

Upper Floor Cantilever 12” TJI at 16”oc with R-21 ccSPF plus R-19 fiber glass batt 

Space Heating and Cooling CH-HPR28M ductless air source heat pump;  

11.3HSPF; 22.5 SEER; quantity = 2; 6 head units total 

Domestic Hot Water AO Smith HP 80 gallon water heater; 3.45 UEF (3.57 EF); 

 R-3 on all hot water pipes from tank to each fixture location;  

Push button demand control of recirculation loop pump; 

All faucets and showers are water sense (<= 2gpm) 

Whole-house Ventilation Zehnder CAQ600 ERV with MERV 8 or higher filter; 

(ASHRAE 62.2-2010 continuous ventilation rate = 56 CFM)  

Lighting 100 percent LED 

Appliances Appliance list dated 10/20/2023; all appliances must be Energy 

Star 

Ceiling Fans Ceiling fans must be Energy Star, if applicable 

Blower Door Test <=3 ACH50 per energy code 

PV System 6000 Watt array; Southwest orientation; located on 3/12 pitch 

roof  

 

ERI -3   (41 without PV) 

House Design UA 253.7 

 

ZERH ERI Target Requirement <= 53 

Energy Star ERI Target Requirement <= 63 

2021 IECC UA Requirement <= 298.9 

 

 



 

2.0  ZERH Requirements 
 

The performance requirements for this project are: 

1) ERI at construction completion is <= DOE ZERH ERI Target 

2) Energy Star Rater Field Checklist (RFC) compliance, 

3) Energy Star HVAC Design Report completed, 

4) EPA IAP Checklist compliance, 

5) ZERH Rater Field Checklist compliance 

 

It is Sutter Homes responsibility to review all the requirements to make sure none are overlooked.  

 

2.1 Energy Star Rater Field Checklist Considerations 

 

The Rater Field Checklist must be completed and signed. The Checklist is verified by both the 

builder and the rater. The applicable measures are highlighted in Exhibit 1. 

 

2.2 HVAC Design Report and Documentation Requirements 

 

Only Sections 1 through 2 of the HVAC Design Report must be completed, since the space 

heating/cooling equipment is a ductless minisplit ASHP. Sections 3 and 4 are recommended. 

 

For this house, the ASHRAE 62.2-2010 ventilation metrics for a continuous system are: 

1) whole house supply air flow rate is 56 CFM  

2) the bathroom exhaust air flow rate is 20 CFM (50 CFM if intermittent) 

 

2.3 EPA Indoor airPLUS Checklist Considerations 

 

The EPA IAP Checklist must be completed and signed. The IAP Checklist is verified by both the 

builder and the rater. Sutter Homes will be responsible for completing all builder verification items 

on the IAP Checklist. 

 

2.4 ZERH Rater Field Checklist Considerations 

 

Completion of the ZERH Rater Field Checklist is the responsibility of the Rater, but it is important 

for Sutter Homes to review and understand these mandatory requirements. 

 

 

3.0 Summary ZERH Mandatory Requirements 
 

Many of the ZERH requirements are compliant per the details listed in Table 1. The following gives 

those details that are specific to this project that are not included in Table 1. 

 

3.1  Water Heating Efficiency 
 

For hot water delivery systems, there shall be no more than 0.5 gallons in a pipe branch between the 

hot water source and the fixture. The ID of the pipe and length of branch will be used to calculate 

the volume.  

 



The recirculation loop pump will be demand controlled (push button switches or occupancy sensors 

at each hot water fixture location.  Sutter Homes will provide a recirculation loop schematic that 

defines: 

1. the recirculation loop and branch layout 

2. the recirculation loop total round trip length in linear feet, 

3. the  length of the longest branch from loop to fixture in linear feet; 

4. volume calculation of longest branch from the recirculation loop to fixture.  

 

During the final rating at post-construction, a test will be conducted at the fixture with the longest 

branch to demonstrate that no more than 0.6 gallons of water is collected before hot water is 

delivered to the fixture. There must be a 10 degree F water temperature rise from the time when the 

collection begins to when the 0.6 gallons are collected. 

 

3.2  Electrical Vehicle Ready 

 

One parking space is provided per dwelling unit that includes a powered 208/240V, 40A 

receptacle installed in garage or within 3 feet of driveway or dedicated parking space. 

The electric service panel identifies the branch circuit as “Electric Vehicle Charging.” 

 

If the addition of the 40-amp Electric Vehicle Charging branch circuit increases the electrical 

service to the next nominal size (i.e., from 200-amp to 400-amp service), connecting the circuit to 

the electrical panel is not required. The conductor shall be labeled as “electrical vehicle charging.”  

 

Sutter Homes will provide the Rater with a copy of the electrical sizing calculations or statement 

from the electrical designer.  

 

3.3  EPA Indoor airPlus 

 

The following lists some of the key Indoor airPlus requirements. Refer to the checklist for the 

complete list. 

 

 No air handling equipment and ducts within the Garage. If the ERV is located in the Garage, 
the unit and ducts must be separated from the Garage space by an air barrier (example: air 

tight closet, mechanical room, and/or soffit; with an air tight access door). 

 Clothes dryer vents directly to outdoors. 

 CO alarms installed in each sleeping zone. 

 Door closer installed at Entry door to Garage. 

 

 

4.0 Inspections and Performance Testing 
 

4.1 Rough Inspection 

 

The rough inspection is scheduled at completion of rough-in and air sealing, but prior to insulation. 

This inspection is to verify proper framing and air sealing details have been completed.  

 

The NFRC labels must be present on the windows and glass doors for this inspection.  

 

 



 

4.2 Post-Insulation Inspection 

 

The insulation inspection is scheduled at post insulation but prior to drywall. This inspection is to 

verify proper insulation installation and all other relevant ZERH requirements. 

 

4.3 Final Rating at Post- Construction 

 

The final inspections and performance testing is scheduled at project completion but prior to 

occupant move-in. All checklists must be completed and signed. The documentation listed below in 

Section 4.4 must be provided prior to the scheduled final rating date. 

 

4.4 Information Needed Prior to Final Rating 

 

1) Recirculation Loop Schematic (refer to Section 3.1) 

2) HVAC Design Report; Sections 1 and 2 are required; Sections 3 and 4 are recommended. 

3) Energy Star appliance list (refrigerator, dishwasher, clothes washer and dryer). 

4) Energy Star ceiling fan information (need CFM/W at medium speed), if applicable 

5) Pictures of ICF stem walls prior to backfill. 

6) Documentation providing flow rates of faucets and showerheads (<= 2 gm for HERS Index 

credit).  

7) Pictures of air-sealing details per the Rater Field Checklist, as applicable. This will be 

determined at the Rough Inspection. 

 

 

  



EXHIBIT 1.  Rater Field Checklist Applicable Requirements (highlighted in yellow) 

 

 

 
 



 


