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7. GREENCRAFT BUILDERS COLLEYVILLE HOUSE, COLLEYVILLE, TX 

7.1 Executive Summary 

Gate 2 - Prototype:  Colleyville House, Greencraft Builders, Dallas, TX   

Overview 

Key Results 

Gate Status 

Table 7.1-1:  Stage Gate Status Summary 

“Must Meet” Gate Criteria Status Summary 

Source Energy Savings Pass The Colleyville house meets the 50% minimum source energy savings 
threshold as defined by the 2009 Building America Benchmark. 

Prescriptive-Based Code 
Approval 

Pass The Colleyville House meets the local building code – 2003 IBC. 

Quality Control 
Requirements 

Pass Greencraft maintains quality control through constant communication and 
onsite reviews by the builder and the architect.  Detailed drawing sets from 
the architect and documented specifications from BSC augments the quality 
service that Greencraft provides. 

“Should Meet” Gate 
Criteria 

Status Summary 

Neutral Cost Target Pass This home exceeds the neutral cost target when the cost of improvements is 
financed as part of a 30 year mortgage.  This annual amortized cost is less 
than the energy savings of the homes compared to the BA Benchmark. 

Quality Control Integration Pass Quality control is specified by documents between Greencraft and Building 
Science Corporation. 

Gaps Analysis Pass BSC and Greencraft attempted to integrate XPS insulation on the slab edge 
but were unable to.  Greencraft will try to include this and other 
characteristics in future homes. 

Conclusions 
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7.2 Introduction 

7.2.1. Project Overview 

Figure 7.2-1: 
Colleyville House – 
2009 Greencraft 
Prototype House 
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7.2.2. Project Information Summary Sheet 

PROJECT SUMMARY  

Company GreenCraft Builders L.L.C. 

Company Profile GreenCraft Builders L.L.C. is the culmination of more than 30 years of 
experience building and remodeling homes in the Dallas/Fort Worth 
metroplex. Since 2004, Chris Miles, principal of GreenCraft, has been 
recognized as a leader in the North Texas green building industry, first as a 
producer and project manager, and now as a builder with his company, 
GreenCraft Builders L.L.C. 

Contact Information Chris Miles 

GreenCraft Builders L.L.C.  

105 West Main Street 

Lewisville, TX 75057  

(214) 718-8424 

http://www.greencraftbuilders.com/ 

Company Type Custom Home Builder 

Address 1708 Oak Knoll Drive 

City, State Colleyville, TX 76034 

Climate Region Mixed-Humid, IECC Zone 3A 

  

SPECIFICATIONS  

Number of Houses 1 

Municipal Address 1708 Oak Knoll Drive, Colleyville, TX 76034 

House Style Single Family Detached with attached garage 

Number of Stories 2 

Number of Bedrooms 4 

Plan Number(s) Arnett House 

Floor Area 4886 ft
2
 

Estimated Energy Reduction 70.5% over BA Benchmark 

Estimated Energy Savings $3459 annual savings 

Estimated Cost $960,000 or $196/ft
2
 

Construction Start May 2008 

Construction Finish March 2009 

7.2.3. Targets and Goals 
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• 

• 

• 

• 

• 
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7.3 Whole-House Performance and Systems Engineering 

7.3.1. Energy Analysis Summary 

 

Table 7.3-1: Estimated Whole House Energy Use for the Colleyville House 

Table 7.3-2:  Estimated House Energy Net Generation for the Colleyville House 
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7.3.1.1. Parametric Energy Simulations 

Figure 7.3-1: Parametric energy simulations for the Colleyville House 
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7.3.1.2. End-Use Site and Source Energy Summaries 

Table 7.3-3: Summary of End-Use Site-Energy 

Table 7.3-4: Summary of End-Use Source-Energy and Savings 

BA-0911: Prototype House Evaluations—Greencraft Builders Colleyville House



D-474

7.3.2. Discussion 

7.3.2.1. Enclosure Design 

Table 7.3-5: Enclosure Specifications 

ENCLOSURE  SPECIFICATIONS 

Ceiling  

Description - Standing Seam metal roof - Unvented Cathedralized Attic 

Insulation - 8.6” R-30 low density open cell spray foam in roof rafter cavity 

Walls  

Description -  Advance Framed with ”OSB at the corners for structural 

2x6 wood studs 24” o.c., two stud corners single top plate 

Stacked framing with floor joists and roof trusses at 24”o.c. 

Insulation - R-20 low density open cell spray foam +1” R-5 XPS insulating sheathing 

Foundation  

Description - Slab on grade – Post Tensioned with Termimesh
®
 barrier system 

Slab is 51% fly ash 

Insulation - Non insulated 

Windows  

Description - Double Pane Fiberglass Framed 

Manufacturer - Pella
®
 Impervia

®
 

U-value - U =  0.28 Btu/hr-ft
2
°F 

SHGC - SHGC = 0.24 

Infiltration  

Specification - 2.5 in
2
 leakage area per 100 ft

2
 enclosure, 3149 CFM 50, 2.5 ACH 50 

Performance test - 0.9 in
2 
leakage area per 100 ft

2
 enclosure, 1097 CFM 50, 0.9 ACH 50 
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Figure 7.3-2:  Enclosure Building Section 
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Figure 7.3-3:  Unvented cathedralized attic with 
foam installed 

Figure 7.3-4:  Open cell low density spray foam in 
walls and unvented cathedralized attic  

Figure 7.3-5:  Fully adhered roofing membrane 
installed before standing seam roof 

Figure 7.3-6:  Standing seam metal roof 
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Figure 7.3-7:  Advanced framed walls – 2x6 studs 
at 24” o.c. 

Figure 7.3-8:  Stacked framing with a 2x6 splice 
joining two single top plates 

Figure 7.3-9:  No cripples installed next to the jack 
studs 

Figure 7.3-10:  Two windows with no adjacent to jack 
studs 
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Figure 7.3-11:  Fiberglass LoE
3 

windows Figure 7.3-12:  Window with cladding installed 

Figure 7.3-13:  Slab reinforcement before casting Figure 7.3-14:  51% Fly Ash post tensioned slab on grade 
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Figure 7.3-15:  Low density open cell spray foam 
in unvented cathedralized attic (R-30) and walls 
(R-20) 

Figure 7.3-16:  Low density open cell spray foam in attic 
knee walls 

7.3.2.2. Mechanical System Design 

Table 7.3-6: Mechanical system specifications 

MECHANICAL SYSTEMS SPECIFICATIONS  

Heating (outdoor unit)  

Description - 4.1 COP Ground Source Heat Pump 

Manufacturer & Model - WaterFurnace® Envision™ Series 

Cooling (outdoor unit)  

Description - 18.8 EER Ground Source Heat Pump 

Manufacturer & Model - WaterFurnace® Envision™ Series 

Air Handler (indoor unit)  

Description - Variable Speed Air Handler + High Efficiency Air Filter 

Manufacturer & Model - WaterFurnace® Envision™ Series + GeneralAire® AC22 filter 

Domestic Hot Water  

Description - Instantaneous Tankless Hot Water + Separate tank for GSHP DHW 

Manufacturer & Model - Rinnai® R94LSi (0.82 EF) + 30 Gal. A.O. Smith ® ProMax® tank 

Distribution  

Description - Duct board and R-6 flex duct run outs in conditioned attic 

Leakage - 430 CFM 25 (18%) total, 30 CFM 25 (1.0%) to outside 

Ventilation  

Description - Central Fan Integrated Supply (CFIS) ventilation system 

50 CFM 33% Duty Cycle:  10 minutes on; 20 minutes off 

Energy Recovery Ventilator 

Inline exhaust fan for all bathrooms 
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MECHANICAL SYSTEMS SPECIFICATIONS  

Manufacturer & Model - Aprilaire® Model 8126 Ventilation Control System (VCS) 

Fantech FR 150 inline exhaust fan for all bathrooms 

Dehumidification  

Description - Supplemental dehumidification system 

Manufacturer & Model - GeneralAire® Model 1300 Whole House Dehumidifier 

Return Pathways 

Description - R-6 flex ducts to bedrooms and laundry room 

PV System  

Description - 3 kW array 

Manufacturer & Model - Supplier: Meridian Solar | Manufacturer: Sharp® Corporation 

Figure 7.3-17:  Well drilling Figure 7.3-18:  HVAC system located in the conditioned 
unvented cathedralized attic 
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Figure 7.3-19:  Central Fan Integrated Supply Ventilation Schematic with Supplemental 
Dehumidification 

Figure 7.3-20:  (L-R) GeneralAire® AC22 Filter and 
Aprilaire® 8126 VCS control panel on supply 
plenum 

Figure 7.3-21:  (L-R)  GeneralAire® AC22 Filter, 

WaterFurnace® Air Handler and GeneralAire® Model 1300 
whole house dehumidifier on top of air handler 
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7.3.2.3. Lighting and Miscellaneous Electrical Loads 

7.3.2.4. Site-generated Renewable Energy 

Figure 
7.3-22: 3.0 
kW 
Photovoltaic 
System 
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7.4 Construction Support 

7.4.1. Construction Overview 

7.4.2. Educational Events and Training 

7.4.3. Systems Testing 

• 

• 

• 

• 

• 

• 

7.4.4. Monitoring 

• 

• 

• 

• 
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7.5 Project Evaluation 

7.5.1. Source Energy Savings  

Requirement: Final production home designs must provide targeted whole house source energy 

efficiency savings based on BA performance analysis procedures and prior stage energy 
performance measurements. 

Conclusion:   Pass 

7.5.2. Prescriptive-based Code Approval 

Requirement: Must meet prescriptive or performance safety, health and building code requirements for 
new homes. 

Conclusion:   Pass 

7.5.3. Quality Control Requirements 

Requirement: Must define critical design details, construction practices, training, quality assurance, and 

quality control practices required to successfully implement new systems with production 
builders and contractors. 

Conclusion:   Pass 
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7.5.4. Neutral Cost Target 

Requirement: The incremental annual cost† of energy improvements, when financed as part of a 30 year 
mortgage, must be less than or equal to the annual reduction in utility bill costs relative to 
the BA benchmark house. 

Conclusion:   Pass 

Table 7.5-1:  Colleyville House Neutral Cost Analysis 
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7.5.5. Quality Control Integration 

Requirement: Health, Safety, Durability, Comfort, and Energy related QA, QC, training, and 

commissioning requirements should be integrated within construction documents, 
contracts and BA team scopes of work. 

Conclusion:   Pass 

7.5.6. Gaps Analysis  

Requirement: Should include prototype house gaps analysis, lessons learned, and evaluation of major 
technical and market barriers to achieving the targeted performance level. 

Conclusion:   Pass 
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7.6 Conclusions/Remarks 
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7.7 Appendices 

7.7.1. BSC Project Case Study – Greencraft Colleyville House 

7.7.2. Drawings and Specifications 

7.7.3. Energy Modeling 

7.7.4. Manual J Calculations 

7.7.5. Field Testing 

7.7.6. Builder’s Challenge Certificate 
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Colleyville Eco House Prototype 1  6/2009

OVERVIEW

BSC collaborated with Greencraft Builders, LLC in Col-
leyville, TX on a 2009 prototype house called the Col-
leyville House. This house demonstrates the energy effi-
ciency and durability upgrades that Greencraft currently 
promotes in all of their products. The Colleyville house 
is located in Colleyville, TX, about 25 miles North West 
of Dallas. The house was designed by William Peck and 
Associates, an award winning architect specializing in 
sustainable energy efficient architecture.

BSC has been collaborating with Greencraft homes 
since 2005 and have forged a valuable working relation-
ship.  BSC provided consulting services 
for Greencraft and recommended 
numerous efficiency and durability im-
provements. One of the main features 
that separate this home from previous 
projects is the inclusion of a high effi-
ciency ground source heat pump. Other 
key upgrades include an unvented roof 
with low density spray foam insulation 
and supplemental dehumidification. 
Also included are LoE3 next generation 
spectrally selective glazing treatment 

Case  Study

Colleyville Eco House Prototype
Colleyville, Texas

PROJECT PROFILE

Project Team: Greencraft Builders, 
LLC, Building Science Corporation 

Address: 1708 Oak Knoll Drive, 
Colleyville, Texas

Description:
4,886 ft2 two-story single family home

Completion Date:
March, 2009

Estimated Annual Energy Savings:
Average 70.5% projected source 
energy savings relative to the 2008 
Building America Benchmark

Project Website:
http://colleyvilleecohouse.com/
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BUILDER PROFILE

GreenCraft Builders L.L.C. is 
the culmination of more than 30 
years of experience building and 
remodeling homes in the Dallas/
Fort Worth metroplex. Since 
2004, Chris Miles, principal of 
GreenCraft, has been recognized 
as a leader in the North Texas 
green building industry, first as a 
producer and project manager, and 
now as a builder with his company, 
GreenCraft Builders L.L.C. 

PARTICIPATING PROGRAMS &
CERTIFICATIONS

U.S. Department of 
Energy’s Building 
America Program

U.S. Green Building 
Council LEED® for Homes-
Gold 

U.S. Environmental 
Protection Agency ENERGY 
STAR® Program

NAHB National Green Building 
Program™- Gold

GreenBuilt™ North Texas

Sole show house at the Sunbelt 
Builders Show

PARAMETRIC STUDY

and very low enclosure infiltration. A full 
CFL lighting package plus Energy Star® 
appliances help to achieve a HERS 
Index of 36.

CONSTRUCTION

Greencraft constructs with full Ad-
vanced Framing in their walls, roof, and 
frame floor. This includes 2x6 studs 
at 24” o.c. plus two stud energy cor-
ners and single top plates. Greencraft 
employs stack framing so that wall and 
floor framing members are aligned to 
transfer loads efficiently through the 
structure.

The wall cavity is fully insulated with 
low density open cell spray foam to an 
R-20. The roof is an unvented cathe-
dralized roof with R-30 low density 
open cell spray foam installed to the 
underside of the roof sheathing. 

The Colleyville house was able to pro-
cure high quality fiberglass framed win-
dows with state of the art LoE3 spec-
trally selective glazing coating. This 
resulted in an NFRC full unit SHGC rat-
ing of 0.34 with a U-value of 0.29. This 
glazing coating, coupled with extensive 
overhangs in the floor plan, results in a 
greatly reduced cooling peak load and 
annual cooling energy use.

A high efficiency ground source heat 
pump (18.8 EER/4.1 COP) is installed 
along with a integrated supplemental 
dehumidification. All the equipment and 
ductwork is located in the unvented 
cathedralized attic to save living space. 
Jump ducts provide passive returns 
from the bedrooms. High efficiency 
exhaust ducts are installed at all the 
bathrooms and at the kitchen hood.
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4

2

3

1

6

ENCLOSURE DESIGN

uRoof Assembly: Unvented roof 
with R-30 open cell spray foam and 
fully adhered waterproof membrane

vWall Assembly: Fully advanced 
framed structure; R-24 wall with 
R-20 open cell spray foam and 3/4” 
XPS sheathing

wWindow Specifications: Vinyl 
framed double glazed windows: 
U=0.34, SHGC=0.29.

xAir Sealing: The design 
infiltration rate is 2.5 in2 leakage 
area per 100 ft2 of enclosure area. 
Low density open cell spray foam 
installed in wall and roof cavities. 
Low expanding open cell spray 
foam installed around windows 
and mechanical and electrical 
penetrations throughout the 
enclosure. 

Foundation Assembly:
Slab-on-grade foundation; y 
uninsulated with Termimesh®

termite mitigation system and sill 
seal z.5

MECHANICAL DESIGN

Heating and Cooling: 4.1 COP/18.8 EER ground source heat pump (see u for piping).

Ventilation: Fantech energy recovery ventilator (ERV) v.

Supplemental Dehumidification: GeneralAire whole-house dehumidifier integrated with HVAC system w.

DHW: 0.82 EF instantaneous water heater with an add-on storage tank for hot water from ground source heat pump.

Lighting: ENERGY STAR® CFLs

Appliances: ENERGY STAR® dishwasher, refrigerator and clothes washer.

1 2 3
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DESIGN AND CONSTRUCTION CHALLENGES

The construction of the Colleyville house presented a number of challenges 
to the builder. First, there was a new framing crew on the site and they had 
significant difficulty constructing a fully advanced framed structure. Greencraft 
had to hire another framing contractor halfway through construction to remedy 
errors and finish the job to meet specifications.

Second, the homeowners requested a dark metal roof for aesthetic purposes.  
Greencraft had to work to find an Energy Star® rated dark metal roofing material 
in a short period of time. 

Third, the homeowners also requested a higher roof pitch to match the 10:12 
roofs in the neighborhood. A 10:12 roof pitch greatly reduces the overhang 
potential for shading purposes so Greencraft compromised by increasing the 
roof pitch from the original 4:12 to 6:12. A 6:12 pitch still allowed for the specified 
overhangs to be constructed.

Fourth, a considerable amount of select fill had to be obtained to prepare the ground surface properly. This was due to 
the fact that the previous home on this site had a pier and beam foundation. The existing foundation was fully removed 
and that left large cavities that needed to be filled.  Then, the resulting ground had to be compacted 95% to meet the 
structural demands and this had to be tested and verified in the field.

MOVING FORWARD

The open house period of the Col-
leyville house has ended and now Gre-
encraft is ready to start design on the 
Net Zero Energy Lewisville Eco House. 
One of the major design upgrades for 
this house will be the installation of 
a heat pump with integrated supple-
mental dehumidification. AAON Inc. 
has designed a residential heat pump 
that integrates modulating gas reheat 
to allow for dehumidification separate 
from cooling. This technology has been 
implemented successfully in commer-
cial buildings for years and now will 
provide supplemental dehumidification 
in residential buildings.

This case study has been prepared by Building Science Corporation for the Department of Energy’s Building America
Program, a private/public partnership that develops energy solutions for new and existing homes. The views and opinions of 
authors expressed herein do not necessarily state or reflect those of the United States government or any agency thereof.

For more information about Building America go to www.buildingamerica.gov.

For more information about this or other case studies by Building Science Corporation and the Building America 
Program go to: www.buildingscienceconsulting.com/buildingamerica.

VENTILATION

Greencraft Builders, LLC utilizes 
Central Fan Integrated Supply ventila-
tion that draws outside air via a 6” flex 
duct to the return plenum of the HVAC 
system. This allows for the introduc-
tion of outside air to the living space 
whenever space conditioning is already 
operating. The GeneralAire whole 
house dehumidifier draws air from the 
main living space and supplies dehu-
midified air to the supply plenum of the 
HVAC system. An Aprilaire® Ventilation 
Control System 8126 communicates 
with the air handler to employ fan 
cycling. Fan cycling will turn on the 
fan at a 33% duty cycle (10 minutes 
on, 20 minutes off) in order to provide 
outside air during periods of no space 
conditioning. A 6” mechanical damper 
is installed on the 6” outside air duct. 

This is controlled by the fan cycler and 
will close off the outside air duct during 
periods of consistent space condition-
ing to prevent over ventilation of the 
living space.  

Bathroom exhaust fans plus a kitchen 
hood are installed to provide spot 
ventilation when necessary. These are 
all routed to the outside and are not re-
circulating fans. One of the bathroom 
fans is rated to provide ASHRAE 62.2 
ventilation so that the house can be 
operated at that rate if needed. 

QUALITY CONTROL

• Design follows BSC Building 
America criteria

• Manual J8 analysis ensures right 
sized mechanical systems and 
ductwork
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Drawings and Specifications
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BEDRM DOOR
CLOSET DOOR
BATHRM DOOR

TOILET RM DOOR
SHOWER RM DOOR

BATHRM DOOR
---
---
---
---
---
---
---

WINDOW SCHEDULE

MARK

Opening 108
W101
W102
W103
W104
W105
W106
W107
W108
W109
W110
W111
W112
W113
W114
W115
W116
W117
W118
W119
W120
W121
W122
W123
W124
W125
W126
W127
W128
W129
W130
W131
W132
W133
W134
W135
W136
W137
W138
W139
W201
W202
W203
W204
W205
W206
W207
W208
W209
W210
W211
W212
W213
W214
W215
W216
W301
W302
W303
W304
W305

Quantity

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2

Library Part Name

W Rectangular Open...
W1 Casement
W1 Casement
W1 Casement
W1 Casement
W1 Casement
W1 Casement
W Fixed
W1 Casement
W1 Casement
W Fixed
W Fixed
W Fixed
W Fixed
W Fixed
W Fixed
W Fixed
W Fixed
W Fixed
W1 Casement
W1 Casement
W1 Casement
W Awning 1
W Awning 1
W Awning 1
W Awning 1
W Awning 1
W Awning 1
W1 Casement
W1 Casement
W1 Casement
W1 Casement
W1 Casement
W Fixed
W Fixed
W Fixed
W Fixed
W Fixed
W Fixed
W Fixed
W1 Casement
W1 Casement
W1 Casement
W Awning 1
W Awning 1
W Awning 1
W Awning 1
W1 Casement
W Awning 1
W Awning 1
W1 Casement
W1 Casement
W Awning 1
W Awning 1
W Awning 1
W Awning 1
W1 Casement
W1 Casement
W1 Casement
W Fixed
W1 Casement

SIZE

WIDTH
12'-0"
2'-0"
2'-0"
2'-0"
2'-0"
2'-0"
2'-0"
4'-0"
3'-6"
3'-6"
6'-0"
6'-0"
6'-0"
6'-0"
6'-0"
3'-6"
3'-6"
3'-6"
3'-6"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
2'-0"
2'-0"
2'-0"
2'-0"
3'-0"
3'-6"
3'-6"
3'-6"
3'-6"
3'-6"
3'-6"
3'-6"
4'-0"
4'-0"
3'-0"
2'-6"
2'-6"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
3'-0"
3'-6"
3'-0"
3'-0"
2'-6"
3'-0"

HEIGHT
6'-0"
3'-6"
3'-6"
3'-6"
3'-6"
3'-6"
3'-6"
4'-6"
6'-9"
6'-9"
6'-6"
6'-6"
3'-0"
3'-0"
3'-0"
6'-6"
6'-6"
6'-6"
6'-6"
6'-0"
5'-0"
5'-0"
2'-0"
2'-0"
2'-0"
2'-0"
2'-0"
2'-0"
3'-6"
3'-6"
3'-6"
3'-6"
5'-0"
6'-6"
6'-6"
6'-6"
1'-6"
1'-6"
1'-6"
1'-6"
6'-0"
6'-0"
5'-6"
2'-0"
2'-0"
2'-0"
2'-0"
5'-6"
2'-0"
2'-0"
5'-6"
5'-6"
2'-0"
2'-0"
2'-0"
2'-0"
2'-6"
5'-6"
3'-6"
1'-6"
3'-0"

HEADER HT

10'-0"
8'-8"
8'-8"
8'-8"
8'-8"
8'-8"
8'-8"
8'-6"
9'-3"
9'-3"
8'-0"
8'-0"
12'-0"
12'-0"
12'-0"
9'-0"
9'-0"
9'-0"
9'-0"
9'-4"
8'-4"
8'-4"
8'-5"
8'-5"
8'-5"
8'-5"
8'-5"
8'-5"
8'-8"
8'-8"
8'-8"
8'-8"
8'-6"
8'-0"
8'-0"
8'-0"
10'-6"
10'-6"
10'-6"
10'-6"
8'-0"
8'-0"
7'-8"
7'-8"
7'-8"
7'-8"
7'-8"
7'-8"
7'-8"
7'-8"
7'-8"
7'-8"
7'-8"
7'-8"
7'-8"
7'-8"
6'-6"
6'-6"
6'-8"
7'-10"
7'-8"

MATERIAL

Wood 08-Pine
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW
ALU CLAD. WOOD WINDOW

GENERAL NOTES:

---
POWDER RM W/O MULLION
POWDER RM W/O MULLION
POWDER RM W/O MULLION
POWDER RM W/O MULLION
POWDER RM W/O MULLION
POWDER RM W/O MULLION

MASTER TUB
MASTER BEDRM WINDOW
MASTER BEDRM WINDOW

DINING RM
DINING RM
GREAT RM
GREAT RM
GREAT RM
DINING RM
DINING RM
DINING RM
DINING RM
DINING RM

PANTRY/UTILITY
PANTRY/UTILITY

W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION

POWDER RM W/O MULLION
POWDER RM W/O MULLION
POWDER RM W/O MULLION
POWDER RM W/O MULLION

HIDDEN CLOSET W/O MULLION
DINING RM
DINING RM
DINING RM
DINING RM
DINING RM
DINING RM
DINING RM
STUDY RM
STUDY RM
BEDRM W

W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION

BEDRM W
W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION

BEDRM W
BEDRM W

W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION
W/ 1 VERTICAL MULLION

OBSERVATORIO
BEDRM W

OBSERVATORIO
BEDRM TOWER, HEADER TO 1ST FLOOR 19'-10"

REMOTE CONTROL, HEADER HT 19'-8" TO 1ST FLOOR

B DOOR SCHEDULE

A WINDOW SCHEDULE

C ROOM FINISH SCHEDULE
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BA-0911: Prototype House Evaluations—Greencraft Builders Colleyville House
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PROVIDE FOR FOR MECHANICAL SYSTEM.

CLG 9'-1 1/2"

OPEN BALCONY

1 Electrical Plan 2nd Floor 1/4"   =    1'-0"

Appendix D.7.7.2

BA-0911: Prototype House Evaluations—Greencraft Builders Colleyville House



SHEET 21 OF 27

E-03

17
08

 O
A

K
 K

N
O

LL
 D

R
IV

E,
C

O
LL

EY
V

IL
LE

, T
EX

A
S.

A
R

N
ET

T 
H

O
U

SE
E

le
c

tr
ic

al
 T

o
w

e
r

Sheet Number:

Date:

Scale:

Drawn:

Job:

REVISIONS
DATE

Th
es

e 
pl

an
s 

ar
e 

in
te

nd
ed

 to
 p

ro
vi

de
 th

e 
ba

si
c 

co
ns

tru
ct

io
n 

in
fo

rm
at

io
n 

ne
ce

ss
ar

y 
to

su
bs

ta
nt

ia
lly

 c
om

pl
et

e 
th

is
 s

tru
ct

ur
e.

 T
he

se
 c

on
st

ru
ct

io
n 

do
cu

m
en

ts
 m

us
t b

e 
ve

rif
ie

d 
an

d
ch

ec
ke

d 
by

 th
e 

bu
ild

er
 o

r p
er

so
n 

in
 a

ut
ho

rit
y 

of
 th

is
 p

ro
je

ct
. A

ny
 d

is
cr

ep
an

cy
, e

rr
or

, a
nd

/ o
r

om
is

si
on

s,
 if

  a
ny

, a
re

 to
 b

e 
br

ou
gh

t t
o 

th
e 

at
te

nt
io

n 
of

 th
e 

D
es

ig
ne

r p
rio

r t
o 

an
y 

co
ns

tru
ct

io
n

or
 p

ur
ch

as
es

 b
ei

ng
 m

ad
e.

 It
 is

 re
co

m
m

en
de

d 
th

at
 th

e 
ow

ne
r o

r b
ui

ld
er

 o
bt

ai
n 

co
m

pl
et

e
en

gi
ne

er
in

g 
se

rv
ic

es
 fo

r: 
fo

un
da

tio
n,

 H
V

A
C

, a
nd

 s
tru

ct
ur

al
, p

rio
r t

o 
co

ns
tru

ct
io

n 
of

 a
ny

 k
in

d.
N

O
TE

: A
ll 

Fe
de

ra
l, 

st
at

e,
 a

nd
 L

oc
al

 c
od

es
, o

rd
in

an
ce

s,
 a

nd
 re

st
ric

tio
ns

  t
ak

e 
pr

ec
ed

en
ce

ov
er

 a
ny

 p
ar

t o
f t

he
se

 c
on

st
ru

ct
io

n 
do

cu
m

en
ts

 w
hi

ch
 m

ay
 c

on
fli

ct
 w

ith
 s

am
e,

 a
nd

 m
us

t b
e

st
ric

tly
 o

be
ye

d 
an

d 
fo

llo
w

ed
 b

ef
or

e 
an

d 
du

rin
g 

co
ns

tru
ct

io
n.

TH
E

S
E

 C
O

N
S

TR
U

C
TI

O
N

 D
O

C
U

M
E

N
TS

 A
N

D
 T

H
E

R
E

 U
S

E
, A

R
E

 T
H

E
 P

R
O

P
E

R
TY

 O
F

W
IL

LI
A

M
 P

E
C

K
 &

 A
S

S
O

C
IA

TE
S

, I
N

C
. A

N
D

 A
R

E
 N

O
T 

TO
 B

E
 T

R
A

C
E

D
, R

E
U

S
E

D
 O

R
R

E
P

R
O

D
U

C
E

D
 IN

 A
N

Y
 W

A
Y

, B
Y

 A
N

Y
 M

E
A

N
S

, W
IT

H
O

U
T 

TH
E

 E
X

P
R

E
S

S
E

D
 W

R
IT

TE
N

P
E

R
M

IS
S

IO
N

 O
F 

W
IL

LI
A

M
 P

E
C

K
 &

 A
S

S
O

C
IA

TE
S

, I
N

C
.. 

A
LL

 R
IG

H
TS

 R
E

S
E

R
V

E
D

W
IL

L
IA

M
 P

E
C

K
 &

A
 S

 S
 O

 C
 I 

A
 T

 E
 S

  I
 N

 C
.

A
 R

 C
 H

 I 
T 

E 
C

 T
 S

L
ew

is
vi

ll
e,

 T
x 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 (

97
2)

 2
21

-1
42

4

TH
IS

 D
O

C
U

M
E

N
T 

IS
 R

E
LE

A
S

E
D

 F
O

R
 T

H
E

 P
U

R
P

O
S

E
 O

F 
IN

TE
R

M
IN

 R
E

V
IE

W
 U

N
D

E
R

 T
H

E
 A

U
TH

O
R

IT
Y

 O
F 

W
IL

LI
A

M
 P

E
C

K
 &

 A
S

S
O

C
IA

TE
S

, O
N

 T
H

IS
 P

LO
T 

D
A

TE
 A

M
D

 IS
 N

O
T 

TO
 B

E
 U

S
E

D
 B

Y
 A

U
TH

O
R

IT
IE

S
 H

A
V

IN
G

 J
U

R
S

D
IC

TI
O

N
 F

O
R

 T
H

E
 P

U
R

P
O

S
E

 O
F 

IS
S

U
IN

G
 C

O
N

S
TR

U
C

TI
O

N
 P

E
R

M
IT

S

05-23-08

FIRST FLOOR
EXTERIOR WALLS

SECOND FLOOR
EXTERIOR WALLS

FIRST FLOOR
EXTERIOR WALLS

SECOND FLOOR
EXTERIOR WALLS

Switch

FIXTURE    LEGEND

Floor Outlet

TV TV Outlet

Ground Fault Interupter-120V Receptacle

220V Receptacle

120V Receptacle Water Proof

120V Receptacle

3-Way Switch3

Garbage Disposal

Garage Door Opener

Recessed Can Light Fixture (spot light)

Recessed Can Light Fixture

Wall Mounted Incandescant Fixture

Incandescent Pendant Light Fixture

Monopoint Directional Fixture

Incandescant Wall Sconce

Garage Door Opener

4-Way Switch4
GFI

220

W.P.

Vertical Flourescent Lighting

Exterior Flood Lighting

2x4 Flourescent Ceiling Tray Light Fixture

2x2 Flourescent Ceiling Tray Light Fixture

Electrical Panel

Telephone Outlet

Door BellD.B.

Thermostat Control

Smoke DetectorS
SD

Incandescent Pendant Light Fixture

Supply Diffuser

Junction Box  -  10'-0"  Above Finished FloorJ
10'-0" AFF

Exit Sign

Emergency Egress Lighting

Condensing and Air Handling Units

Bath Exhaust Fan -  Broan Model 686 Ductless

Return Air Filter Grill

UNIT

GAS
Gas Supply

H.B.
Hose Bib

Built-In Column Accent Lighting

T

Flourescent Light Fixture

1x4 Flourescent Light Fixture

DATA+TEL Outlet

GENERAL NOTES:
PROVIDE FOR FOR MECHANICAL SYSTEM.

1 Electrical Plan Roof Floor 1/4"   =    1'-0"

Appendix D.7.7.2

BA-0911: Prototype House Evaluations—Greencraft Builders Colleyville House



Appendix D.7.7.3
Energy Modeling

BA-0911: Prototype House Evaluations—Greencraft Builders Colleyville House



 

 Building Science Corporation P: 978.589.5100    F: 978. 589.5103 1 
 30 Forest Street, Somerville, MA  02143 www.buildingscience.com 7 

February 25, 2009 

 

Chris Miles 
GreenCraft Builders LLC 
105 W. Main Street 
Lewisville, Texas 
214-718-8424 

 

Building America Performance Analysis of the Colleyville House 

 

Dear Mr. Miles, 

BSC has completed initial energy analysis for the 2009 Greencraft Colleyville house in Texas.  
The analysis shows that the plan has a source energy consumption reduction of 70.5% relative to 
the Building America Benchmark Protocol.    The following is a detailed explanation of the 
analysis and results as well as a discussion on the various attributes of the plan. 

 

BSC will be performance testing the 2008 Colleyville house the second week in March 2009. 

 

Sincerely, 

 

    
 

 

Philip Kerrigan Jr., PE    Daniel Bergey  

Building Science Corporation   Building Science Corporation 
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 Energy Analysis for Greencraft Colleyville House, Texas 

 

 Building Science Corporation P: 978.589.5100    F: 978. 589.5103 2 
 30 Forest Street, Somerville, MA  02143 www.buildingscience.com 7 

1. Building Plan and Specifications 

The building characteristics used in this analysis are listed below.  Details of the analysis are 
included later in the report. 

Floor area Surface Area Volume Glazing Ratio 

(ft
2
) (ft

2
) (ft

3
) (%) 

4886 12598 76929 18.9% 

 

Specifications

Building Enclosure

Ceiling R-30 spray foam at roof deck to create Conditioned attic Icynene®

Walls 2x6, 24" oc framing with 3/4" XPS with R-19 Spray foam Icynene®

Foundation 51% Flyash concrete monolithic slab with Termimesh termite control

Windows Pella ® fiberglass LoE3 (U=0.28, SHGC=0.24)

Infiltration 2.5 sq in leakage area per 100 sf envelope

Mechanical systems

Heat WaterFurnace COP 5 GSHP

Cooling WaterFurnace 4 ton downstairs, 2 ton upstairs

6 wells 25' apart 300 ft deep

DHW 30 gal LowBoy gets hot water from GSHP

Rinnai R94LSi Instantaneous Hot Water EF=0.82 for auxillary DHW

Ducts  R-4.2 flex runouts in unvented attic or in floor joists

Leakage none to outside (5% or less)

Dehumidification GeneralAire Model 1300 whole house dehumidifier

Ventilation ERV Fantech SER Series

AirCyclerTM FR-V Supply-only system integrated with AHU

33% Duty Cycle:  10 minutes on; 20 minutes off, 50 CFM average flow

Return Pathways Jump ducts at bedrooms and laundry

Other Loads

Lighting CFL lighting package all screw base

Appliances Energy Star fridge, DW, clothes washer  

2. Energy Analysis 

 

Baseline Energy Efficiency Package: A whole house hourly energy consumption parametric simulation 
was completed comparing the incremental energy consumption reduction for various energy efficiency 
strategies compared to the Building America Benchmark Protocol created by the Department of Energy.  
The simulation was run using EnergyGauge USA USRCBB v2.8.01 software developed by the Florida 
Solar Energy Center (FSEC). 

Each parametric step shows an increment over source energy use (IOSEU) over the Building 
America Benchmark Protocol for the change to the model.  This can be used to evaluate the 
relative effects of each performance upgrade made to the model.  Due to rounding error, the sum 
of incremental improvements does not precisely match the total improvement for all measures.  
Each step is described below and the results are discussed. 
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 Energy Analysis for Greencraft Colleyville House, Texas 

 

 Building Science Corporation P: 978.589.5100    F: 978. 589.5103 3 
 30 Forest Street, Somerville, MA  02143 www.buildingscience.com 7 
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1. Plan Changes: This step reflects the difference in window distribution between the 
Benchmark and the planned house. 

2. 1+ Shading: This step accounts for the shading provided by roof overhangs.  Taken 
together with the previous step, the savings is 3.7% of Benchmark energy usage. 

3. 2 + Air Seal: This step brings the modeled house to Building America targets for air 
infiltration.  The IOSEU for this step was 12.5%. 

4. 3 + Ducts to interior: In this step, all ductwork was well sealed and  brought to the 
interior, greatly reducing leakage to outside.  The IOSEU for this step was 16.6%. 

5. 4 + 2x6 OVE Framing:  Advanced framing on 24” centers saves labor while reducing 
thermal bridging in the walls.  2x6 walls provide space for R-19 cavity insulation, 
resulting in an IOSEU of 3.2%. 

6. 5 + Insulating Sheathing:  ¾” of XPS sheathing was added to the exterior of all exposed 
walls, for an IOSEU of 1.0%. 

7. 6 + R-30 attic insulation:  The ceiling insulation was increased from R-25 to R-30.  This 
upgrade results in an IOSEU of 1.2%. 

8. 7 + U=0.28, SHGC=0.24 Windows:  All windows were set to those to be installed, for an 
IOSEU of 8%. 

9. 8 + 0.82 EF Instantaneous gas hot water:  A gas hot water tank with an EF rating of 0.56 
was replaced with a high efficiency instantaneous gas hot water system.  This resulted in 
an IOSEU of 1.5% for this step. 

10. 9 +  HRV: A heat recovery ventilator was added to the central air system.  The IOSEU 
for this step was 0.7%. 
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 Energy Analysis for Greencraft Colleyville House, Texas 

 

 Building Science Corporation P: 978.589.5100    F: 978. 589.5103 4 
 30 Forest Street, Somerville, MA  02143 www.buildingscience.com 7 

11. 10 + GSHP: A ground source heat pump with a COP of 5.0 was modeled.  The IOSEU 
for this step was 17.5%. 

12. 11 + CFLs: All light fixtures in the modeled house were provided with compact 
fluorescent bulbs.  The IOSEU was 5.3%. 

13. 12 + ES Appliances: The dishwasher, clothes washer, and refrigerator were replaced with 
Energy Star rated models.  The IOSEU for this step was 1.9% 

14. 10+ 80% Compact fluorescent lighting:  The lighting scheme was changed from a 14% 
CFL lighting package to an 80% CFL package for all hard wired lights.  This resulted in a 
IOSEU of 4.2% for this step. 

 

 

Parametric 

Run ID Description of change

% over BA 

Bmrk

Incr. Over 

Bmrk

Annual 

energy

cost

Item

Savings HERS Score

Heating

Load

Cooling

Load

kBtuh kBtuh

0 Benchmark $5,602 142 174.4 197.7

1 Windows as-designed -3.2% -3.2% $5,777 ($175) 142 170.4 178.6

2 Porches and overhangs 3.7% 6.9% $5,399 $378 130 175.7 188.2

3 Air Seal (2.5 Leakage Ratio) 16.2% 12.5% $4,708 $691 114 130.2 147.2

4 Ducts 5% leakage and in cond. space 32.8% 16.6% $3,795 $913 92 96.8 83.9

5 R-19 OVE Walls 35.7% 3.0% $3,632 $163 89 90.7 80.1

6 3/4" XPS 36.8% 1.0% $3,575 $58 87 89.4 79.4

7 R-30 Roof 38.0% 1.2% $3,506 $69 85 88 78

8 Windows Low-e (U=0.28, SHGC=0.24) 46.0% 8.0% $3,064 $442 74 73.4 56.5

9 0.82 EF Inst. DHW 47.5% 1.5% $2,968 $96 70 73.4 56.5

10 HRV 48.1% 0.7% $2,931 $37 69 72.4 55.5

11 WaterFurnace GSHP COP=5 63.3% 17.5% $2,094 $965 53 72.4 55.5

12 CFL Lighting 68.6% 5.3% $1,802 $292 48 72.4 55.5

13 ES Appliances 70.5% 1.9% $1,680 $122 47 72.4 55.5

Total Source Energy Savings

 (H/C/DHW/Lights/Appliances/Plug)

 

Appendix D.7.7.3

BA-0911: Prototype House Evaluations—Greencraft Builders Colleyville House



 Energy Analysis for Greencraft Colleyville House, Texas 

 

 Building Science Corporation P: 978.589.5100    F: 978. 589.5103 5 
 30 Forest Street, Somerville, MA  02143 www.buildingscience.com 7 

 

3. Energy Components 

The pie charts below reflect the component energy use for benchmark and the BA characteristics 
model.  Because most of the savings were in heating and cooling, the plug loads, which are 
dependent on occupant behavior, and not on the building design, form a larger fraction of the total 
load. 

Cooling, 286 
Million Btu

Heating, 192 
Million Btu

DHW, 26 Million Btu

Lighting, 54 
Million Btu

MEL, 75 Million Btu

Benchmark Component Energy Use

Cooling

Heating

DHW

Lighting

MEL

 

Cooling, 56 
Million Btu

Heating, 29 Million 
Btu

DHW, 9 Million Btu

Lighting, 22 
Million Btu

MEL, 71 Million Btu

Prototype
Component Energy Use

Cooling

Heating

DHW

Lighting

MEL
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 Energy Analysis for Greencraft Colleyville House, Texas 

 

 Building Science Corporation P: 978.589.5100    F: 978. 589.5103 6 
 30 Forest Street, Somerville, MA  02143 www.buildingscience.com 7 

4. End Use Site and Source Energy 

Source (10
6
 BTU/yr) Site (10

6
 BTU/yr)

% Electric

GreenCraft: Colleyville House

ESTIMATED WHOLE HOUSE ENERGY USE

Area + Bsmt (sq ft)

189
69 4886 + 0

No. of Bedrooms

72% 4

 
 

 

Table 1. Summary of End-Use Site-Energy

End-Use kWh therms kWh therms

Space Heating 16656 0 2411 0

Space Cooling 24886 4782

DHW 0 236 0 80

Lighting* 4717 1946

Appliances + Plug 5695 114 5293 114

OA Ventilation** 112 178

Total Usage 52064.75 350 14610 194

Site Generation 0 0

Net Energy Use 52065 350 14610 194

*Lighting end-use includes both interior and exterior lighting

**This OA Ventilation energy consumption is for fan energy only,

  space conditioning is included in Space Heating and Cooling

Annual Site Energy

Manual Benchmark Prototype

 

Appendix D.7.7.3

BA-0911: Prototype House Evaluations—Greencraft Builders Colleyville House



 Energy Analysis for Greencraft Colleyville House, Texas 

 

 Building Science Corporation P: 978.589.5100    F: 978. 589.5103 7 
 30 Forest Street, Somerville, MA  02143 www.buildingscience.com 7 

Table 2. Summary of End-Use Source-Energy and Savings

% of End-Use % of Total

Manual Benchmark Prototype Prototype Prototype

End-Use 10^6 BTU/yr 10^6 BTU/yr savings savings

Space Heating 191.2 27.7 86% 26%

Space Cooling 285.7 54.9 81% 36%

DHW 25.8 8.7 66% 3%

Lighting* 54.2 22.3 59% 5%

Appliances + Plug 77.8 73.2 6% 1%

OA Ventilation** 1.3 2.0 -60% 0%

Total Usage 636 189 70% 70%

Site Generation 0 0 0%

Net Energy Use 636 189 70% 70%

Notes:

  The "% of End-Use" columns show prototype energy savings in each end-use category.

  The "% of Total" columns show component savings contribution to the overall savings.

Source Energy Savings

Estimated Annual Source Energy
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 1
  
  

Load Preview Report
  

Scope
Has

AED
Net
Ton

Rec
Ton

ft.²
/Ton Area

Sen
Gain

Lat
Gain

Net
Gain

Sen
Loss

Sys
Htg

CFM

Sys
Clg

CFM

Sys
Act

CFM
Duct
Size

Building 4.78 5.13 912 4,682 46,192 11,172 57,364 87,459 949 1,774 1,774  
 System 1 Yes 3.37 3.69 972 3,585 33,181 7,215 40,396 68,298 799 1,353 1,353 18
  Ventilation 3,919 2,614 6,533 7,837
  Zone 1 3,585 29,262 4,601 33,863 60,461 799 1,353 1,353 18
   1-Master Bath 208 2,233 342 2,575 6,359 84 103 103 1-6
   2-Master Bedroom 252 1,972 576 2,548 3,490 46 91 91 1-6
   3-Master Closet 150 783 130 913 2,445 32 36 36 1-4
   4-Hidden Closet 36 290 49 339 912 12 13 13 1-4
   5-Powder Bath 36 290 49 339 912 12 13 13 1-4
   6-Living 525 4,781 685 5,466 7,290 96 221 221 2-6
   7-Entry 144 1,133 147 1,280 2,924 39 52 52 1-4
   8-Dining Room 285 3,416 503 3,919 6,633 88 158 158 1-8
   9-Kitchen 320 1,445 0 1,445 245 3 67 67 1-5
   10-Game Room 320 2,579 225 2,804 5,152 68 119 119 1-6
   11-Bar 96 519 78 597 1,402 19 24 24 1-4
   12-Utility 160 773 147 920 2,652 35 36 36 1-4
   13-Office 160 1,093 228 1,321 4,026 53 51 51 1-4
   14-East Pwdr Bath 48 192 49 241 823 11 9 9 1-4
   15-Stairs / Hall 216 612 57 669 1,400 19 28 28 1-4
   16-Media Room 448 2,949 840 3,789 8,118 107 136 136 1-7
   17-Observation 100 2,845 261 3,106 3,273 43 132 132 1-7
   18-Upper Master Bedroom   18-Upper Master Bedroom 81 1,357 235 1,592 2,405 32 63 63 1-5
   
 System 2 Yes 1.41 1.45 759 1,097 13,012 3,956 16,968 19,160 150 421 421 10
  Ventilation 3,919 2,614 6,533 7,837
  Zone 1 1,097 9,093 1,342 10,435 11,323 150 421 421 10
   19-Bedroom 4 234 2,423 364 2,787 2,682 35 112 112 1-6
   20-Bedroom 3 156 1,402 264 1,666 1,113 15 65 65 1-5
   21-Bath 2 143 1,601 127 1,728 1,932 26 74 74 1-5
   22-Bedroom 2 168 1,372 338 1,710 1,922 25 63 63 1-5
   23-Kids Study 330 1,806 191 1,997 2,859 38 84 84 1-5
   24-Upstairs Bath 66 489 58 547 815 11 23 23 1-4
   

C:\ ...\~UNTTL0.rhv Thursday, June 25, 2009, 11:50 AM
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
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Total Building Summary Loads
  

Component
Description

Area
Quan

Sen
Loss

Lat
Gain

Sen
Gain

Total
Gain

4A-6-o: Glazing-Double pane low-e (e = 0.20 or less), 
high performance, operable window, e=0.05 on 
surface 2, any frame, u-value 0.33, SHGC 0.33

808.5 13,346 0 14,354 14,354

10D-w: Glazing-French door, double pane low-e glass (e 
= 0.10), wood frame, u-value 0.49, SHGC 0.32

84 2,059 0 1,583 1,583

11N: Door-Metal - Polystyrene Core 63 1,103 0 794 794
12C1-0bw: Wall-Frame, R-13.3 open cell 1/2 lb. spray 

foam insulation in 2 x 4 stud cavity, no board 
insulation, brick finish, wood studs

4232.5 19,055 0 8,381 8,381

18B1-21o: Partition Roof/Ceiling (STD=15, WTD=15)-
Roof Joists Between Roof Deck and Ceiling or Foam 
Encapsulated Roof Joists, Spray Foam Insulation, 
White or Light Color Asphalt Shingle, Any Wood 
Shake, Dark or Medium Color Tile, Slate or Concrete, 
Light or Unpainted Metal, Light or Silver Membrane, 
Light Tar and Gravel, R-21 open cell 1/2 lb. spray 
foam in 2 x 6 joist cavity

4314 3,301 0 3,301 3,301

22A-ph: Floor-Slab on grade, No edge insulation, no 
insulation below floor, any floor cover, passive, heavy 
moist soil

303 20,573 0 0 0

open cell foam: Partition Floor (STD=15, WTD=15)-Over 
open crawl space or garage, Custom, over garage 
with open cell foam

701 536 0 536 536

  

Subtotals for structure: 59,973 0 28,949 28,949
People: 10 2,000 2,300 4,300
Equipment: 0 1,200 1,200
Lighting: 0 0 0
Ductwork: 0 0 0 0
Infiltration: Winter CFM: 219, Summer CFM: 219 11,811 3,943 5,906 9,849
Ventilation: Winter CFM: 290, Summer CFM: 290 15,675 5,229 7,837 13,066
  

Total Building Load Totals: 87,459 11,172 46,192 57,364
  
  
  

Check Figures
Total Building Supply CFM: 1,774 CFM Per Square ft.: 0.379
Square ft. of Room Area: 4,682 Square ft. Per Ton: 912
Volume (ft³) of Cond. Space: 52,455
  

Building Loads
Total Heating Required Including Ventilation Air: 87,459 Btuh 87.459 MBH
Total Sensible Gain: 46,192 Btuh 81 %
Total Latent Gain: 11,172 Btuh 19 %
Total Cooling Required Including Ventilation Air: 57,364 Btuh 4.78 Tons (Based On 

Sensible + Latent)
5.13 Tons (Based On 

75% Sensible 
Capacity)

  

Notes
Calculations are based on 8th edition of ACCA Manual J.
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Total Building Summary Loads (cont'd)
  

Notes
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads.
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 4
  

System 1  Summary Loads
  

Component
Description

Area
Quan

Sen
Loss

Lat
Gain

Sen
Gain

Total
Gain

4A-6-o: Glazing-Double pane low-e (e = 0.20 or less), 
high performance, operable window, e=0.05 on 
surface 2, any frame, u-value 0.33, SHGC 0.33

637.5 10,524 0 10,590 10,590

10D-w: Glazing-French door, double pane low-e glass (e 
= 0.10), wood frame, u-value 0.49, SHGC 0.32

84 2,059 0 1,583 1,583

11N: Door-Metal - Polystyrene Core 63 1,103 0 794 794
12C1-0bw: Wall-Frame, R-13.3 open cell 1/2 lb. spray 

foam insulation in 2 x 4 stud cavity, no board 
insulation, brick finish, wood studs

3143.5 14,152 0 6,227 6,227

18B1-21o: Partition Roof/Ceiling (STD=15, WTD=15)-
Roof Joists Between Roof Deck and Ceiling or Foam 
Encapsulated Roof Joists, Spray Foam Insulation, 
White or Light Color Asphalt Shingle, Any Wood 
Shake, Dark or Medium Color Tile, Slate or Concrete, 
Light or Unpainted Metal, Light or Silver Membrane, 
Light Tar and Gravel, R-21 open cell 1/2 lb. spray 
foam in 2 x 6 joist cavity

3217 2,463 0 2,463 2,463

22A-ph: Floor-Slab on grade, No edge insulation, no 
insulation below floor, any floor cover, passive, heavy 
moist soil

303 20,573 0 0 0

  

Subtotals for structure: 50,874 0 21,657 21,657
People: 7 1,400 1,610 3,010
Equipment: 0 1,200 1,200
Lighting: 0 0 0
Ductwork: 0 0 0 0
Infiltration: Winter CFM: 177, Summer CFM: 177 9,587 3,201 4,795 7,996
Ventilation: Winter CFM: 145, Summer CFM: 145 7,837 2,614 3,919 6,533
  

System 1  Load Totals: 68,298 7,215 33,181 40,396
  
  
  

Check Figures
Supply CFM: 1,353 CFM Per Square ft.: 0.378
Square ft. of Room Area: 3,585 Square ft. Per Ton: 972
Volume (ft³) of Cond. Space: 42,582
  

System Loads
Total Heating Required Including Ventilation Air: 68,298 Btuh 68.298 MBH
Total Sensible Gain: 33,181 Btuh 82 %
Total Latent Gain: 7,215 Btuh 18 %
Total Cooling Required Including Ventilation Air: 40,396 Btuh 3.37 Tons (Based On 

Sensible + Latent)
3.69 Tons (Based On 

75% Sensible 
Capacity)

  

Notes
Calculations are based on 8th edition of ACCA Manual J.
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads.
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
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System 2  Summary Loads
  

Component
Description

Area
Quan

Sen
Loss

Lat
Gain

Sen
Gain

Total
Gain

4A-6-o: Glazing-Double pane low-e (e = 0.20 or less), 
high performance, operable window, e=0.05 on 
surface 2, any frame, u-value 0.33, SHGC 0.33

171 2,822 0 3,764 3,764

12C1-0bw: Wall-Frame, R-13.3 open cell 1/2 lb. spray 
foam insulation in 2 x 4 stud cavity, no board 
insulation, brick finish, wood studs

1089 4,903 0 2,154 2,154

18B1-21o: Partition Roof/Ceiling (STD=15, WTD=15)-
Roof Joists Between Roof Deck and Ceiling or Foam 
Encapsulated Roof Joists, Spray Foam Insulation, 
White or Light Color Asphalt Shingle, Any Wood 
Shake, Dark or Medium Color Tile, Slate or Concrete, 
Light or Unpainted Metal, Light or Silver Membrane, 
Light Tar and Gravel, R-21 open cell 1/2 lb. spray 
foam in 2 x 6 joist cavity

1097 838 0 838 838

open cell foam: Partition Floor (STD=15, WTD=15)-Over 
open crawl space or garage, Custom, over garage 
with open cell foam

701 536 0 536 536

  

Subtotals for structure: 9,099 0 7,292 7,292
People: 3 600 690 1,290
Equipment: 0 0 0
Lighting: 0 0 0
Ductwork: 0 0 0 0
Infiltration: Winter CFM: 41, Summer CFM: 41 2,224 742 1,111 1,853
Ventilation: Winter CFM: 145, Summer CFM: 145 7,837 2,614 3,919 6,533
  

System 2  Load Totals: 19,160 3,956 13,012 16,968
  
  
  

Check Figures
Supply CFM: 421 CFM Per Square ft.: 0.383
Square ft. of Room Area: 1,097 Square ft. Per Ton: 759
Volume (ft³) of Cond. Space: 9,873
  

System Loads
Total Heating Required Including Ventilation Air: 19,160 Btuh 19.160 MBH
Total Sensible Gain: 13,012 Btuh 77 %
Total Latent Gain: 3,956 Btuh 23 %
Total Cooling Required Including Ventilation Air: 16,968 Btuh 1.41 Tons (Based On 

Sensible + Latent)
1.45 Tons (Based On 

75% Sensible 
Capacity)

  

Notes
Calculations are based on 8th edition of ACCA Manual J.
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads.
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
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System 1, Zone 1 Summary Loads (Average Load Procedure for Rooms)
  

Component
Description

Area
Quan

Sen
Loss

Lat
Gain

Sen
Gain

Total
Gain

4A-6-o: Glazing-Double pane low-e (e = 0.20 or less), 
high performance, operable window, e=0.05 on 
surface 2, any frame, u-value 0.33, SHGC 0.33

637.5 10,524 0 10,590 10,590

10D-w: Glazing-French door, double pane low-e glass (e 
= 0.10), wood frame, u-value 0.49, SHGC 0.32

84 2,059 0 1,583 1,583

11N: Door-Metal - Polystyrene Core 63 1,103 0 794 794
12C1-0bw: Wall-Frame, R-13.3 open cell 1/2 lb. spray 

foam insulation in 2 x 4 stud cavity, no board 
insulation, brick finish, wood studs

3143.5 14,152 0 6,227 6,227

18B1-21o: Partition Roof/Ceiling (STD=15, WTD=15)-
Roof Joists Between Roof Deck and Ceiling or Foam 
Encapsulated Roof Joists, Spray Foam Insulation, 
White or Light Color Asphalt Shingle, Any Wood 
Shake, Dark or Medium Color Tile, Slate or Concrete, 
Light or Unpainted Metal, Light or Silver Membrane, 
Light Tar and Gravel, R-21 open cell 1/2 lb. spray 
foam in 2 x 6 joist cavity

3217 2,463 0 2,463 2,463

22A-ph: Floor-Slab on grade, No edge insulation, no 
insulation below floor, any floor cover, passive, heavy 
moist soil

303 20,573 0 0 0

  

Subtotals for structure: 50,874 0 21,657 21,657
People: 7 1,400 1,610 3,010
Equipment: 0 1,200 1,200
Lighting: 0 0 0
Ductwork: 0 0 0 0
Infiltration: Winter CFM: 177, Summer CFM: 177 9,587 3,201 4,795 7,996
  

System 1, Zone 1 Load Totals: 60,461 4,601 29,262 33,863
  
  
  

Check Figures
Supply CFM: 1,353 CFM Per Square ft.: 0.378
Square ft. of Room Area: 3,585 Square ft. Per Ton: 1,185
Volume (ft³) of Cond. Space: 42,582
  

Zone Loads
Total Heating Required: 60,461 Btuh 60.461 MBH
Total Sensible Gain: 29,262 Btuh 86 %
Total Latent Gain: 4,601 Btuh 14 %
Total Cooling Required: 33,863 Btuh 2.82 Tons (Based On 

Sensible + Latent)
3.03 Tons (Based On 

75% Sensible 
Capacity)

  

Notes
Calculations are based on 8th edition of ACCA Manual J.
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads.
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
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System 2, Zone 1 Summary Loads (Average Load Procedure for Rooms)
  

Component
Description

Area
Quan

Sen
Loss

Lat
Gain

Sen
Gain

Total
Gain

4A-6-o: Glazing-Double pane low-e (e = 0.20 or less), 
high performance, operable window, e=0.05 on 
surface 2, any frame, u-value 0.33, SHGC 0.33

171 2,822 0 3,764 3,764

12C1-0bw: Wall-Frame, R-13.3 open cell 1/2 lb. spray 
foam insulation in 2 x 4 stud cavity, no board 
insulation, brick finish, wood studs

1089 4,903 0 2,154 2,154

18B1-21o: Partition Roof/Ceiling (STD=15, WTD=15)-
Roof Joists Between Roof Deck and Ceiling or Foam 
Encapsulated Roof Joists, Spray Foam Insulation, 
White or Light Color Asphalt Shingle, Any Wood 
Shake, Dark or Medium Color Tile, Slate or Concrete, 
Light or Unpainted Metal, Light or Silver Membrane, 
Light Tar and Gravel, R-21 open cell 1/2 lb. spray 
foam in 2 x 6 joist cavity

1097 838 0 838 838

open cell foam: Partition Floor (STD=15, WTD=15)-Over 
open crawl space or garage, Custom, over garage 
with open cell foam

701 536 0 536 536

  

Subtotals for structure: 9,099 0 7,292 7,292
People: 3 600 690 1,290
Equipment: 0 0 0
Lighting: 0 0 0
Ductwork: 0 0 0 0
Infiltration: Winter CFM: 41, Summer CFM: 41 2,224 742 1,111 1,853
  

System 2, Zone 1 Load Totals: 11,323 1,342 9,093 10,435
  
  
  

Check Figures
Supply CFM: 421 CFM Per Square ft.: 0.383
Square ft. of Room Area: 1,097 Square ft. Per Ton: 1,246
Volume (ft³) of Cond. Space: 9,873
  

Zone Loads
Total Heating Required: 11,323 Btuh 11.323 MBH
Total Sensible Gain: 9,093 Btuh 87 %
Total Latent Gain: 1,342 Btuh 13 %
Total Cooling Required: 10,435 Btuh 0.87 Tons (Based On 

Sensible + Latent)
0.88 Tons (Based On 

75% Sensible 
Capacity)

  

Notes
Calculations are based on 8th edition of ACCA Manual J.
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads.
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Detailed Room Loads - Room 1 - Master Bath (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 26.0 ft. System Number: 1
Room Width: 8.0 ft. Zone Number: 1
Area: 208.0 sq.ft. Supply Air: 103 CFM
Ceiling Height: 10.0 ft. Supply Air Changes: 3.0 AC/hr
Volume: 2,080.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 15 CFM
Runout Air: 103 CFM Percent of Supply.: 15 %
Runout Duct Size: 6 in. Actual Summer Vent.: 11 CFM
Runout Air Velocity: 526 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 526 ft./min. Actual Winter Infil.: 19 CFM
Actual Loss: 0.174 in.wg./100 

ft.
Actual Summer Infil.: 19 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

W -Wall-12C1-0bw 26 X 10 250 0.090 4.5 1,125 2.0 0 495
N -Wall-12C1-0bw 8 X 10 64 0.090 4.5 288 2.0 0 127
S -Wall-12C1-0bw 8 X 10 70 0.090 4.5 315 2.0 0 139
S -Gls-4A-6-o shgc-0.33 

73%S (2)
10 0.330 16.5 166 16.0 0 160

W -Gls-4A-6-o shgc-0.33 0%S 10 0.330 16.5 165 39.9 0 399
N -Gls-4A-6-o shgc-0.33 

100%S
16 0.330 16.5 264 15.1 0 241

UP-Roof-Part-18B1-21o 26 X 
8

208 0.051 0.8 159 0.8 0 159

Floor-22A-ph 42 ft..Per. 42 1.358 67.9 2,852 0.0 0 0
  

Subtotals for Structure: 5,334 0 1,720
Infil.: Win.: 19.0, Sum.: 19.0 420 2.440 1,025 1.221 342 513
  

Room Totals: 6,359 342 2,233
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 9
  

Detailed Room Loads - Room 2 - Master Bedroom (Average Load 
Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 18.0 ft. System Number: 1
Room Width: 14.0 ft. Zone Number: 1
Area: 252.0 sq.ft. Supply Air: 91 CFM
Ceiling Height: 12.0 ft. Supply Air Changes: 1.8 AC/hr
Volume: 3,024.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 8 CFM
Runout Air: 91 CFM Percent of Supply.: 9 %
Runout Duct Size: 6 in. Actual Summer Vent.: 10 CFM
Runout Air Velocity: 465 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 465 ft./min. Actual Winter Infil.: 10 CFM
Actual Loss: 0.136 in.wg./100 

ft.
Actual Summer Infil.: 10 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

N -Wall-12C1-0bw 14 X 12 120 0.090 4.5 540 2.0 0 238
W -Wall-12C1-0bw 4 X 12 48 0.090 4.5 216 2.0 0 95
N -Gls-4A-6-o shgc-0.33 

100%S (2)
48 0.330 16.5 792 15.0 0 722

UP-Roof-Part-18B1-21o 18 X 
14

252 0.051 0.8 193 0.8 0 193

Floor-22A-ph 18 ft..Per. 18 1.358 67.9 1,222 0.0 0 0
  

Subtotals for Structure: 2,963 0 1,248
Infil.: Win.: 9.8, Sum.: 9.8 216 2.440 527 1.222 176 264
People: 200 lat/per, 230 

sen/per:
2 400 460

  

Room Totals: 3,490 576 1,972
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 10
  

Detailed Room Loads - Room 3 - Master Closet (Average Load 
Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 15.0 ft. System Number: 1
Room Width: 10.0 ft. Zone Number: 1
Area: 150.0 sq.ft. Supply Air: 36 CFM
Ceiling Height: 10.0 ft. Supply Air Changes: 1.4 AC/hr
Volume: 1,500.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 6 CFM
Runout Air: 36 CFM Percent of Supply.: 16 %
Runout Duct Size: 4 in. Actual Summer Vent.: 4 CFM
Runout Air Velocity: 415 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 415 ft./min. Actual Winter Infil.: 7 CFM
Actual Loss: 0.193 in.wg./100 

ft.
Actual Summer Infil.: 7 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

S -Wall-12C1-0bw 10 X 10 89 0.090 4.5 401 2.0 0 176
E -Wall-12C1-0bw 2 X 10 20 0.090 4.5 90 2.0 0 40
W -Wall-12C1-0bw 4 X 10 40 0.090 4.5 180 2.0 0 79
S -Gls-4A-6-o shgc-0.33 66%S 11 0.330 16.5 182 16.2 0 178
UP-Roof-Part-18B1-21o 15 X 

10
150 0.051 0.8 115 0.8 0 115

Floor-22A-ph 16 ft..Per. 16 1.358 67.9 1,086 0.0 0 0
  

Subtotals for Structure: 2,054 0 588
Infil.: Win.: 7.2, Sum.: 7.2 160 2.444 391 1.219 130 195
  

Room Totals: 2,445 130 783
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Detailed Room Loads - Room 4 - Hidden Closet (Average Load 
Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 6.0 ft. System Number: 1
Room Width: 6.0 ft. Zone Number: 1
Area: 36.0 sq.ft. Supply Air: 13 CFM
Ceiling Height: 10.0 ft. Supply Air Changes: 2.2 AC/hr
Volume: 360.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 2 CFM
Runout Air: 13 CFM Percent of Supply.: 16 %
Runout Duct Size: 4 in. Actual Summer Vent.: 1 CFM
Runout Air Velocity: 154 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 154 ft./min. Actual Winter Infil.: 3 CFM
Actual Loss: 0.028 in.wg./100 

ft.
Actual Summer Infil.: 3 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

S -Wall-12C1-0bw 6 X 10 55 0.090 4.5 248 2.0 0 109
S -Gls-4A-6-o shgc-0.33 73%S 5 0.330 16.5 83 16.0 0 80
UP-Roof-Part-18B1-21o 6 X 6 36 0.051 0.8 28 0.8 0 28
Floor-22A-ph 6 ft..Per. 6 1.358 67.9 407 0.0 0 0
  

Subtotals for Structure: 766 0 217
Infil.: Win.: 2.7, Sum.: 2.7 60 2.433 146 1.217 49 73
  

Room Totals: 912 49 290
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Wolverton Co. Inc. Colleyville Eco House (Arnett)
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Detailed Room Loads - Room 5 - Powder Bath (Average Load 
Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 6.0 ft. System Number: 1
Room Width: 6.0 ft. Zone Number: 1
Area: 36.0 sq.ft. Supply Air: 13 CFM
Ceiling Height: 10.0 ft. Supply Air Changes: 2.2 AC/hr
Volume: 360.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 2 CFM
Runout Air: 13 CFM Percent of Supply.: 16 %
Runout Duct Size: 4 in. Actual Summer Vent.: 1 CFM
Runout Air Velocity: 154 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 154 ft./min. Actual Winter Infil.: 3 CFM
Actual Loss: 0.028 in.wg./100 

ft.
Actual Summer Infil.: 3 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

S -Wall-12C1-0bw 6 X 10 55 0.090 4.5 248 2.0 0 109
S -Gls-4A-6-o shgc-0.33 73%S 5 0.330 16.5 83 16.0 0 80
UP-Roof-Part-18B1-21o 6 X 6 36 0.051 0.8 28 0.8 0 28
Floor-22A-ph 6 ft..Per. 6 1.358 67.9 407 0.0 0 0
  

Subtotals for Structure: 766 0 217
Infil.: Win.: 2.7, Sum.: 2.7 60 2.433 146 1.217 49 73
  

Room Totals: 912 49 290
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Detailed Room Loads - Room 6 - Living (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 21.0 ft. System Number: 1
Room Width: 25.0 ft. Zone Number: 1
Area: 525.0 sq.ft. Supply Air: 221 CFM
Ceiling Height: 14.0 ft. Supply Air Changes: 1.8 AC/hr
Volume: 7,350.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 2 Actual Winter Vent.: 17 CFM
Runout Air: 111 CFM Percent of Supply.: 8 %
Runout Duct Size: 6 in. Actual Summer Vent.: 24 CFM
Runout Air Velocity: 563 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 563 ft./min. Actual Winter Infil.: 16 CFM
Actual Loss: 0.199 in.wg./100 

ft.
Actual Summer Infil.: 16 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

N -Wall-12C1-0bw 25 X 14 148 0.090 4.5 666 2.0 0 293
N -Gls-4A-6-o shgc-0.33 

100%S (2)
84 0.330 16.5 1,386 15.0 0 1,264

N -Gls-4A-6-o shgc-0.33 
100%S

76 0.330 16.5 1,254 15.1 0 1,144

N -Gls-10D-w shgc-0.32 
100%S

42 0.490 24.5 1,029 18.8 0 791

UP-Roof-Part-18B1-21o 21 X 
25

525 0.051 0.8 402 0.8 0 402

Floor-22A-ph 25 ft..Per. 25 1.358 67.9 1,698 0.0 0 0
  

Subtotals for Structure: 6,435 0 3,894
Infil.: Win.: 15.8, Sum.: 15.8 350 2.443 855 1.220 285 427
People: 200 lat/per, 230 

sen/per:
2 400 460

  

Room Totals: 7,290 685 4,781
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 14
  

Detailed Room Loads - Room 7 - Entry (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 16.0 ft. System Number: 1
Room Width: 9.0 ft. Zone Number: 1
Area: 144.0 sq.ft. Supply Air: 52 CFM
Ceiling Height: 12.0 ft. Supply Air Changes: 1.8 AC/hr
Volume: 1,728.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 7 CFM
Runout Air: 52 CFM Percent of Supply.: 13 %
Runout Duct Size: 4 in. Actual Summer Vent.: 6 CFM
Runout Air Velocity: 601 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 601 ft./min. Actual Winter Infil.: 8 CFM
Actual Loss: 0.399 in.wg./100 

ft.
Actual Summer Infil.: 8 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

S -Wall-12C1-0bw 9 X 12 66 0.090 4.5 297 2.0 0 131
W -Wall-12C1-0bw 6 X 12 72 0.090 4.5 324 2.0 0 143
S -Door-11N 6 X 7 42 0.350 17.5 735 12.6 0 529
UP-Roof-Part-18B1-21o 16 X 

9
144 0.051 0.8 110 0.8 0 110

Floor-22A-ph 15 ft..Per. 15 1.358 67.9 1,019 0.0 0 0
  

Subtotals for Structure: 2,485 0 913
Infil.: Win.: 8.1, Sum.: 8.1 180 2.439 439 1.222 147 220
  

Room Totals: 2,924 147 1,133
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 15
  

Detailed Room Loads - Room 8 - Dining Room (Average Load 
Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 15.0 ft. System Number: 1
Room Width: 19.0 ft. Zone Number: 1
Area: 285.0 sq.ft. Supply Air: 158 CFM
Ceiling Height: 12.0 ft. Supply Air Changes: 2.8 AC/hr
Volume: 3,420.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 16 CFM
Runout Air: 158 CFM Percent of Supply.: 10 %
Runout Duct Size: 8 in. Actual Summer Vent.: 17 CFM
Runout Air Velocity: 453 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 453 ft./min. Actual Winter Infil.: 17 CFM
Actual Loss: 0.087 in.wg./100 

ft.
Actual Summer Infil.: 17 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

N -Wall-12C1-0bw 19 X 12 137 0.090 4.5 617 2.0 0 271
W -Wall-12C1-0bw 5 X 12 60 0.090 4.5 270 2.0 0 119
E -Wall-12C1-0bw 7 X 12 45 0.090 4.5 203 2.0 0 89
N -Gls-4A-6-o shgc-0.33 

100%S (4)
91 0.330 16.5 1,500 15.0 0 1,368

E -Gls-4A-6-o shgc-0.33 
100%S

18 0.330 16.5 297 15.1 0 271

E -Gls-10D-w shgc-0.32 
100%S

21 0.490 24.5 515 18.9 0 396

UP-Roof-Part-18B1-21o 15 X 
19

285 0.051 0.8 218 0.8 0 218

Floor-22A-ph 31 ft..Per. 31 1.358 67.9 2,105 0.0 0 0
  

Subtotals for Structure: 5,725 0 2,732
Infil.: Win.: 16.8, Sum.: 16.8 372 2.441 908 1.220 303 454
People: 200 lat/per, 230 

sen/per:
1 200 230

  

Room Totals: 6,633 503 3,416
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 16
  

Detailed Room Loads - Room 9 - Kitchen (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 16.0 ft. System Number: 1
Room Width: 20.0 ft. Zone Number: 1
Area: 320.0 sq.ft. Supply Air: 67 CFM
Ceiling Height: 12.0 ft. Supply Air Changes: 1.0 AC/hr
Volume: 3,840.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 1 CFM
Runout Air: 67 CFM Percent of Supply.: 1 %
Runout Duct Size: 5 in. Actual Summer Vent.: 7 CFM
Runout Air Velocity: 490 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 490 ft./min. Actual Winter Infil.: 0 CFM
Actual Loss: 0.195 in.wg./100 

ft.
Actual Summer Infil.: 0 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

UP-Roof-Part-18B1-21o 16 X 
20

320 0.051 0.8 245 0.8 0 245
  

Subtotals for Structure: 245 0 245
Infil.: Win.: 0.0, Sum.: 0.0 0 0 0 0 0 0
Equipment: 0 1,200
  

Room Totals: 245 0 1,445
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 17
  

Detailed Room Loads - Room 10 - Game Room (Average Load 
Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 16.0 ft. System Number: 1
Room Width: 20.0 ft. Zone Number: 1
Area: 320.0 sq.ft. Supply Air: 119 CFM
Ceiling Height: 12.0 ft. Supply Air Changes: 1.9 AC/hr
Volume: 3,840.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 12 CFM
Runout Air: 119 CFM Percent of Supply.: 10 %
Runout Duct Size: 6 in. Actual Summer Vent.: 13 CFM
Runout Air Velocity: 608 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 608 ft./min. Actual Winter Infil.: 12 CFM
Actual Loss: 0.232 in.wg./100 

ft.
Actual Summer Infil.: 12 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

S -Wall-12C1-0bw 20 X 12 135 0.090 4.5 608 2.0 0 267
E -Wall-12C1-0bw 3 X 12 36 0.090 4.5 162 2.0 0 71
S -Gls-4A-6-o shgc-0.33 

100%S (3)
84 0.330 16.5 1,386 15.0 0 1,263

S -Gls-10D-w shgc-0.32 
100%S

21 0.490 24.5 515 18.9 0 396

UP-Roof-Part-18B1-21o 16 X 
20

320 0.051 0.8 245 0.8 0 245

Floor-22A-ph 23 ft..Per. 23 1.358 67.9 1,562 0.0 0 0
  

Subtotals for Structure: 4,478 0 2,242
Infil.: Win.: 12.5, Sum.: 12.5 276 2.442 674 1.221 225 337
  

Room Totals: 5,152 225 2,579
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 18
  

Detailed Room Loads - Room 11 - Bar (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 12.0 ft. System Number: 1
Room Width: 8.0 ft. Zone Number: 1
Area: 96.0 sq.ft. Supply Air: 24 CFM
Ceiling Height: 12.0 ft. Supply Air Changes: 1.3 AC/hr
Volume: 1,152.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 3 CFM
Runout Air: 24 CFM Percent of Supply.: 14 %
Runout Duct Size: 4 in. Actual Summer Vent.: 3 CFM
Runout Air Velocity: 275 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 275 ft./min. Actual Winter Infil.: 4 CFM
Actual Loss: 0.086 in.wg./100 

ft.
Actual Summer Infil.: 4 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

S -Wall-12C1-0bw 8 X 12 86 0.090 4.5 387 2.0 0 170
S -Gls-4A-6-o shgc-0.33 73%S 10 0.330 16.5 165 15.9 0 159
UP-Roof-Part-18B1-21o 12 X 

8
96 0.051 0.8 73 0.8 0 73

Floor-22A-ph 8 ft..Per. 8 1.358 67.9 543 0.0 0 0
  

Subtotals for Structure: 1,168 0 402
Infil.: Win.: 4.3, Sum.: 4.3 96 2.438 234 1.219 78 117
  

Room Totals: 1,402 78 519
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
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Detailed Room Loads - Room 12 - Utility (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 16.0 ft. System Number: 1
Room Width: 10.0 ft. Zone Number: 1
Area: 160.0 sq.ft. Supply Air: 36 CFM
Ceiling Height: 10.0 ft. Supply Air Changes: 1.3 AC/hr
Volume: 1,600.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 6 CFM
Runout Air: 36 CFM Percent of Supply.: 18 %
Runout Duct Size: 4 in. Actual Summer Vent.: 4 CFM
Runout Air Velocity: 410 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 410 ft./min. Actual Winter Infil.: 8 CFM
Actual Loss: 0.188 in.wg./100 

ft.
Actual Summer Infil.: 8 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

N -Wall-12C1-0bw 16 X 10 145 0.090 4.5 653 2.0 0 287
E -Wall-12C1-0bw 2 X 10 20 0.090 4.5 90 2.0 0 40
N -Gls-4A-6-o shgc-0.33 

100%S
15 0.330 16.5 248 15.1 0 226

Floor-22A-ph 18 ft..Per. 18 1.358 67.9 1,222 0.0 0 0
  

Subtotals for Structure: 2,213 0 553
Infil.: Win.: 8.1, Sum.: 8.1 180 2.439 439 1.222 147 220
  

Room Totals: 2,652 147 773
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 20
  

Detailed Room Loads - Room 13 - Office (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 16.0 ft. System Number: 1
Room Width: 10.0 ft. Zone Number: 1
Area: 160.0 sq.ft. Supply Air: 51 CFM
Ceiling Height: 10.0 ft. Supply Air Changes: 1.9 AC/hr
Volume: 1,600.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 10 CFM
Runout Air: 51 CFM Percent of Supply.: 19 %
Runout Duct Size: 4 in. Actual Summer Vent.: 5 CFM
Runout Air Velocity: 579 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 579 ft./min. Actual Winter Infil.: 13 CFM
Actual Loss: 0.372 in.wg./100 

ft.
Actual Summer Infil.: 13 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

E -Wall-12C1-0bw 10 X 10 100 0.090 4.5 450 2.0 0 198
N -Wall-12C1-0bw 16 X 10 145 0.090 4.5 653 2.0 0 287
W -Wall-12C1-0bw 2 X 10 20 0.090 4.5 90 2.0 0 40
N -Gls-4A-6-o shgc-0.33 

100%S
15 0.330 16.5 248 15.1 0 226

Floor-22A-ph 28 ft..Per. 28 1.358 67.9 1,901 0.0 0 0
  

Subtotals for Structure: 3,342 0 751
Infil.: Win.: 12.6, Sum.: 12.6 280 2.443 684 1.221 228 342
  

Room Totals: 4,026 228 1,093

C:\ ...\~UNTTL0.rhv Thursday, June 25, 2009, 11:50 AM

Appendix D.7.7.4

BA-0911: Prototype House Evaluations—Greencraft Builders Colleyville House



Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 21
  

Detailed Room Loads - Room 14 - East Pwdr Bath (Average Load 
Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 8.0 ft. System Number: 1
Room Width: 6.0 ft. Zone Number: 1
Area: 48.0 sq.ft. Supply Air: 9 CFM
Ceiling Height: 10.0 ft. Supply Air Changes: 1.1 AC/hr
Volume: 480.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 2 CFM
Runout Air: 9 CFM Percent of Supply.: 22 %
Runout Duct Size: 4 in. Actual Summer Vent.: 1 CFM
Runout Air Velocity: 102 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 102 ft./min. Actual Winter Infil.: 3 CFM
Actual Loss: 0.013 in.wg./100 

ft.
Actual Summer Infil.: 3 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

E -Wall-12C1-0bw 6 X 10 60 0.090 4.5 270 2.0 0 119
Floor-22A-ph 6 ft..Per. 6 1.358 67.9 407 0.0 0 0
  

Subtotals for Structure: 677 0 119
Infil.: Win.: 2.7, Sum.: 2.7 60 2.433 146 1.217 49 73
  

Room Totals: 823 49 192
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 22
  

Detailed Room Loads - Room 15 - Stairs / Hall (Average Load 
Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 12.0 ft. System Number: 1
Room Width: 18.0 ft. Zone Number: 1
Area: 216.0 sq.ft. Supply Air: 28 CFM
Ceiling Height: 20.0 ft. Supply Air Changes: 0.4 AC/hr
Volume: 4,320.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 3 CFM
Runout Air: 28 CFM Percent of Supply.: 12 %
Runout Duct Size: 4 in. Actual Summer Vent.: 3 CFM
Runout Air Velocity: 324 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 324 ft./min. Actual Winter Infil.: 3 CFM
Actual Loss: 0.119 in.wg./100 

ft.
Actual Summer Infil.: 3 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

E -Wall-12C1-0bw 7 X 10 49 0.090 4.5 221 2.0 0 97
E -Door-11N 3 X 7 21 0.350 17.5 368 12.6 0 265
UP-Roof-Part-18B1-21o 12 X 

18
216 0.051 0.8 165 0.8 0 165

Floor-22A-ph 7 ft..Per. 7 1.358 67.9 475 0.0 0 0
  

Subtotals for Structure: 1,229 0 527
Infil.: Win.: 3.2, Sum.: 3.2 70 2.443 171 1.214 57 85
  

Room Totals: 1,400 57 612
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 23
  

Detailed Room Loads - Room 16 - Media Room (Average Load 
Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 16.0 ft. System Number: 1
Room Width: 28.0 ft. Zone Number: 1
Area: 448.0 sq.ft. Supply Air: 136 CFM
Ceiling Height: 10.0 ft. Supply Air Changes: 1.8 AC/hr
Volume: 4,480.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 19 CFM
Runout Air: 136 CFM Percent of Supply.: 14 %
Runout Duct Size: 7 in. Actual Summer Vent.: 15 CFM
Runout Air Velocity: 510 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 510 ft./min. Actual Winter Infil.: 24 CFM
Actual Loss: 0.133 in.wg./100 

ft.
Actual Summer Infil.: 24 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

S -Wall-12C1-0bw 28 X 10 250 0.090 4.5 1,125 2.0 0 495
E -Wall-12C1-0bw 16 X 10 160 0.090 4.5 720 2.0 0 317
W -Wall-12C1-0bw 10 X 10 100 0.090 4.5 450 2.0 0 198
S -Gls-4A-6-o shgc-0.33 

73%S (3)
30 0.330 16.5 495 15.9 0 477

UP-Roof-Part-18B1-21o 16 X 
28

448 0.051 0.8 343 0.8 0 343

Floor-22A-ph 54 ft..Per. 54 1.358 67.9 3,667 0.0 0 0
  

Subtotals for Structure: 6,800 0 1,830
Infil.: Win.: 24.4, Sum.: 24.4 540 2.441 1,318 1.220 440 659
People: 200 lat/per, 230 

sen/per:
2 400 460

  

Room Totals: 8,118 840 2,949
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Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
Wolverton Co. Inc. Colleyville Eco House (Arnett)
Waxahachie, TX  75165 Page 24
  

Detailed Room Loads - Room 17 - Observation (Average Load 
Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 10.0 ft. System Number: 1
Room Width: 10.0 ft. Zone Number: 1
Area: 100.0 sq.ft. Supply Air: 132 CFM
Ceiling Height: 8.0 ft. Supply Air Changes: 9.9 AC/hr
Volume: 800.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 8 CFM
Runout Air: 132 CFM Percent of Supply.: 6 %
Runout Duct Size: 7 in. Actual Summer Vent.: 14 CFM
Runout Air Velocity: 492 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 492 ft./min. Actual Winter Infil.: 14 CFM
Actual Loss: 0.124 in.wg./100 

ft.
Actual Summer Infil.: 14 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

N -Wall-12C1-0bw 10 X 8 53 0.090 4.5 239 2.0 0 105
S -Wall-12C1-0bw 10 X 8 53 0.090 4.5 239 2.0 0 105
E -Wall-12C1-0bw 10 X 8 80 0.090 4.5 360 2.0 0 158
W -Wall-12C1-0bw 10 X 8 53 0.090 4.5 239 2.0 0 105
N -Gls-4A-6-o shgc-0.33 

100%S (2)
27 0.330 16.5 446 15.0 0 406

W -Gls-4A-6-o shgc-0.33 0%S 
(2)

27 0.330 16.5 446 39.9 0 1,076

S -Gls-4A-6-o shgc-0.33 
81%S (2)

27 0.330 16.5 446 15.6 0 422

UP-Roof-Part-18B1-21o 10 X 
10

100 0.051 0.8 77 0.8 0 77
  

Subtotals for Structure: 2,492 0 2,454
Infil.: Win.: 14.5, Sum.: 14.5 320 2.441 781 1.222 261 391
  

Room Totals: 3,273 261 2,845
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Detailed Room Loads - Room 18 - Upper Master Bedroom (Average 
Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 9.0 ft. System Number: 1
Room Width: 9.0 ft. Zone Number: 1
Area: 81.0 sq.ft. Supply Air: 63 CFM
Ceiling Height: 8.0 ft. Supply Air Changes: 5.8 AC/hr
Volume: 648.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 6 CFM
Runout Air: 63 CFM Percent of Supply.: 9 %
Runout Duct Size: 5 in. Actual Summer Vent.: 7 CFM
Runout Air Velocity: 460 ft./min. Percent of Supply: 11 %
Runout Air Velocity: 460 ft./min. Actual Winter Infil.: 13 CFM
Actual Loss: 0.173 in.wg./100 

ft.
Actual Summer Infil.: 13 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

N -Wall-12C1-0bw 9 X 8 49.5 0.090 4.5 223 2.0 0 98
E -Wall-12C1-0bw 9 X 8 72 0.090 4.5 324 2.0 0 143
W -Wall-12C1-0bw 9 X 8 72 0.090 4.5 324 2.0 0 143
S -Wall-12C1-0bw 9 X 8 66 0.090 4.5 297 2.0 0 131
N -Gls-4A-6-o shgc-0.33 

100%S (2)
22.5 0.330 16.5 372 15.0 0 338

S -Gls-4A-6-o shgc-0.33 
100%S (2)

6 0.330 16.5 100 15.0 0 90

UP-Roof-Part-18B1-21o 9 X 9 81 0.051 0.8 62 0.8 0 62
  

Subtotals for Structure: 1,702 0 1,005
Infil.: Win.: 13.0, Sum.: 13.0 288 2.441 703 1.222 235 352
  

Room Totals: 2,405 235 1,357
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Detailed Room Loads - Room 19 - Bedroom 4 (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 13.0 ft. System Number: 2
Room Width: 18.0 ft. Zone Number: 1
Area: 234.0 sq.ft. Supply Air: 112 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 3.2 AC/hr
Volume: 2,106.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 34 CFM
Runout Air: 112 CFM Percent of Supply.: 31 %
Runout Duct Size: 6 in. Actual Summer Vent.: 39 CFM
Runout Air Velocity: 571 ft./min. Percent of Supply: 34 %
Runout Air Velocity: 571 ft./min. Actual Winter Infil.: 9 CFM
Actual Loss: 0.205 in.wg./100 

ft.
Actual Summer Infil.: 9 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

S -Wall-12C1-0bw 18 X 9 129 0.090 4.5 581 2.0 0 255
E -Wall-12C1-0bw 13 X 9 102 0.090 4.5 459 2.0 0 202
S -Gls-4A-6-o shgc-0.33 

66%S (2)
33 0.330 16.5 544 16.2 0 534

E -Gls-4A-6-o shgc-0.33 0%S 
(2)

15 0.330 16.5 248 39.9 0 598

UP-Roof-Part-18B1-21o 13 X 
18

234 0.051 0.8 179 0.8 0 179

Floor-Part-open cell foam 18 
X 13

234 0.051 0.8 179 0.8 0 179
  

Subtotals for Structure: 2,190 0 1,947
Infil.: Win.: 9.1, Sum.: 9.1 279 1.763 492 0.882 164 246
People: 200 lat/per, 230 

sen/per:
1 200 230

  

Room Totals: 2,682 364 2,423
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Detailed Room Loads - Room 20 - Bedroom 3 (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 12.0 ft. System Number: 2
Room Width: 13.0 ft. Zone Number: 1
Area: 156.0 sq.ft. Supply Air: 65 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 2.8 AC/hr
Volume: 1,404.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 14 CFM
Runout Air: 65 CFM Percent of Supply.: 22 %
Runout Duct Size: 5 in. Actual Summer Vent.: 22 CFM
Runout Air Velocity: 476 ft./min. Percent of Supply: 34 %
Runout Air Velocity: 476 ft./min. Actual Winter Infil.: 4 CFM
Actual Loss: 0.184 in.wg./100 

ft.
Actual Summer Infil.: 4 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

E -Wall-12C1-0bw 12 X 9 91.5 0.090 4.5 412 2.0 0 181
E -Gls-4A-6-o shgc-0.33 0%S 16.5 0.330 16.5 272 39.9 0 658
UP-Roof-Part-18B1-21o 12 X 

13
156 0.051 0.8 119 0.8 0 119

Floor-Part-open cell foam 13 
X 12

156 0.051 0.8 119 0.8 0 119
  

Subtotals for Structure: 922 0 1,077
Infil.: Win.: 3.5, Sum.: 3.5 108 1.769 191 0.880 64 95
People: 200 lat/per, 230 

sen/per:
1 200 230

  

Room Totals: 1,113 264 1,402
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Detailed Room Loads - Room 21 - Bath 2 (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 11.0 ft. System Number: 2
Room Width: 13.0 ft. Zone Number: 1
Area: 143.0 sq.ft. Supply Air: 74 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 3.5 AC/hr
Volume: 1,287.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 25 CFM
Runout Air: 74 CFM Percent of Supply.: 33 %
Runout Duct Size: 5 in. Actual Summer Vent.: 26 CFM
Runout Air Velocity: 543 ft./min. Percent of Supply: 34 %
Runout Air Velocity: 543 ft./min. Actual Winter Infil.: 7 CFM
Actual Loss: 0.239 in.wg./100 

ft.
Actual Summer Infil.: 7 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

N -Wall-12C1-0bw 13 X 9 102 0.090 4.5 459 2.0 0 202
E -Wall-12C1-0bw 11 X 9 84 0.090 4.5 378 2.0 0 166
E -Gls-4A-6-o shgc-0.33 0%S 

(2)
15 0.330 16.5 248 39.9 0 598

N -Gls-4A-6-o shgc-0.33 
100%S (2)

15 0.330 16.5 248 15.1 0 226

UP-Roof-Part-18B1-21o 11 X 
13

143 0.051 0.8 109 0.8 0 109

Floor-Part-open cell foam 13 
X 11

143 0.051 0.8 109 0.8 0 109
  

Subtotals for Structure: 1,551 0 1,410
Infil.: Win.: 7.1, Sum.: 7.1 216 1.764 381 0.884 127 191
  

Room Totals: 1,932 127 1,601
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Detailed Room Loads - Room 22 - Bedroom 2 (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 14.0 ft. System Number: 2
Room Width: 12.0 ft. Zone Number: 1
Area: 168.0 sq.ft. Supply Air: 63 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 2.5 AC/hr
Volume: 1,512.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 25 CFM
Runout Air: 63 CFM Percent of Supply.: 39 %
Runout Duct Size: 5 in. Actual Summer Vent.: 22 CFM
Runout Air Velocity: 465 ft./min. Percent of Supply: 34 %
Runout Air Velocity: 465 ft./min. Actual Winter Infil.: 8 CFM
Actual Loss: 0.176 in.wg./100 

ft.
Actual Summer Infil.: 8 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

N -Wall-12C1-0bw 12 X 9 91.5 0.090 4.5 412 2.0 0 181
W -Wall-12C1-0bw 14 X 9 126 0.090 4.5 567 2.0 0 249
N -Gls-4A-6-o shgc-0.33 

100%S
16.5 0.330 16.5 272 15.0 0 248

UP-Roof-Part-18B1-21o 14 X 
12

168 0.051 0.8 129 0.8 0 129

Floor-Part-open cell foam 12 
X 14

168 0.051 0.8 129 0.8 0 129
  

Subtotals for Structure: 1,509 0 936
Infil.: Win.: 7.6, Sum.: 7.6 234 1.765 413 0.880 138 206
People: 200 lat/per, 230 

sen/per:
1 200 230

  

Room Totals: 1,922 338 1,372
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Detailed Room Loads - Room 23 - Kids Study (Average Load Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 15.0 ft. System Number: 2
Room Width: 22.0 ft. Zone Number: 1
Area: 330.0 sq.ft. Supply Air: 84 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 1.7 AC/hr
Volume: 2,970.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 37 CFM
Runout Air: 84 CFM Percent of Supply.: 44 %
Runout Duct Size: 5 in. Actual Summer Vent.: 29 CFM
Runout Air Velocity: 613 ft./min. Percent of Supply: 34 %
Runout Air Velocity: 613 ft./min. Actual Winter Infil.: 11 CFM
Actual Loss: 0.303 in.wg./100 

ft.
Actual Summer Infil.: 11 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

W -Wall-12C1-0bw 15 X 9 135 0.090 4.5 608 2.0 0 267
N -Wall-12C1-0bw 21 X 9 141 0.090 4.5 635 2.0 0 279
N -Gls-4A-6-o shgc-0.33 

100%S (2)
48 0.330 16.5 792 15.0 0 722

UP-Roof-Part-18B1-21o 15 X 
22

330 0.051 0.8 252 0.8 0 252
  

Subtotals for Structure: 2,287 0 1,520
Infil.: Win.: 10.6, Sum.: 10.6 324 1.765 572 0.883 191 286
  

Room Totals: 2,859 191 1,806
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Detailed Room Loads - Room 24 - Upstairs Bath (Average Load 
Procedure)
  

General
Calculation Mode: Htg. & clg. Occurrences: 1
Room Length: 6.0 ft. System Number: 2
Room Width: 11.0 ft. Zone Number: 1
Area: 66.0 sq.ft. Supply Air: 23 CFM
Ceiling Height: 9.0 ft. Supply Air Changes: 2.3 AC/hr
Volume: 594.0 cu.ft. Required Vent.: 0 CFM
Number of Registers: 1 Actual Winter Vent.: 10 CFM
Runout Air: 23 CFM Percent of Supply.: 46 %
Runout Duct Size: 4 in. Actual Summer Vent.: 8 CFM
Runout Air Velocity: 259 ft./min. Percent of Supply: 34 %
Runout Air Velocity: 259 ft./min. Actual Winter Infil.: 3 CFM
Actual Loss: 0.077 in.wg./100 

ft.
Actual Summer Infil.: 3 CFM

  

Item
Description

Area
Quantity

-U-
Value

Htg
HTM

Sen
Loss

Clg
HTM

Lat
Gain

Sen
Gain

S -Wall-12C1-0bw 11 X 9 87 0.090 4.5 392 2.0 0 172
S -Gls-4A-6-o shgc-0.33 

100%S (2)
12 0.330 16.5 198 15.0 0 180

UP-Roof-Part-18B1-21o 6 X 
11

66 0.051 0.8 50 0.8 0 50
  

Subtotals for Structure: 640 0 402
Infil.: Win.: 3.2, Sum.: 3.2 99 1.768 175 0.879 58 87
  

Room Totals: 815 58 489
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System 1 Room Load Summary
  

No
Room
Name

Area
SF

Htg
Sens
Btuh

Min
Htg

CFM

Run
Duct
Size

Run
Duct

Vel

Clg
Sens
Btuh

Clg
Lat

Btuh

Min
Clg

CFM

Act
Sys

CFM
---Zone 1---

1 Master Bath 208 6,359 84 1-6 526 2,233 342 103 103
2 Master 

Bedroom
252 3,490 46 1-6 465 1,972 576 91 91

3 Master Closet 150 2,445 32 1-4 415 783 130 36 36
4 Hidden Closet 36 912 12 1-4 154 290 49 13 13
5 Powder Bath 36 912 12 1-4 154 290 49 13 13
6 Living 525 7,290 96 2-6 563 4,781 685 221 221
7 Entry 144 2,924 39 1-4 601 1,133 147 52 52
8 Dining Room 285 6,633 88 1-8 453 3,416 503 158 158
9 Kitchen 320 245 3 1-5 490 1,445 0 67 67

10 Game Room 320 5,152 68 1-6 608 2,579 225 119 119
11 Bar 96 1,402 19 1-4 275 519 78 24 24
12 Utility 160 2,652 35 1-4 410 773 147 36 36
13 Office 160 4,026 53 1-4 579 1,093 228 51 51
14 East Pwdr Bath 48 823 11 1-4 102 192 49 9 9
15 Stairs / Hall 216 1,400 19 1-4 324 612 57 28 28
16 Media Room 448 8,118 107 1-7 510 2,949 840 136 136
17 Observation 100 3,273 43 1-7 492 2,845 261 132 132
18 Upper Master 

Bedroom
81 2,405 32 1-5 460 1,357 235 63 63

  

Ventilation 7,837 3,919 2,614
  

System 1 total 3,585 68,298 799 33,181 7,215 1,353 1,353
  

System 1 Main Trunk Size: 18 in.
Velocity: 766 ft./min
Loss per 100 ft.: 0.083 in.wg
  

Cooling System Summary
  

Cooling
Tons

Sensible/Latent
Split

Sensible
Btuh

Latent
Btuh

Total
Btuh

Net Required: 3.37 82% / 18% 33,181 7,215 40,396
Recommended: 3.69 75% / 25% 33,181 11,060 44,241
  

Equipment Data
Heating System Cooling System

Type: Natural Gas Furnace Standard Air Conditioner
Model:
Indoor Model:
Brand:
Efficiency: 0 AFUE 0 SEER
Sound:
Capacity: 0 Btuh 0 Btuh
Sensible Capacity: n/a 0 Btuh
Latent Capacity: n/a 0 Btuh
ARI Reference No.: n/a
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System 2 Room Load Summary
  

No
Room
Name

Area
SF

Htg
Sens
Btuh

Min
Htg

CFM

Run
Duct
Size

Run
Duct

Vel

Clg
Sens
Btuh

Clg
Lat

Btuh

Min
Clg

CFM

Act
Sys

CFM
---Zone 1---

19 Bedroom 4 234 2,682 35 1-6 571 2,423 364 112 112
20 Bedroom 3 156 1,113 15 1-5 476 1,402 264 65 65
21 Bath 2 143 1,932 26 1-5 543 1,601 127 74 74
22 Bedroom 2 168 1,922 25 1-5 465 1,372 338 63 63
23 Kids Study 330 2,859 38 1-5 613 1,806 191 84 84
24 Upstairs Bath 66 815 11 1-4 259 489 58 23 23

  

Ventilation 7,837 3,919 2,614
  

System 2 total 1,097 19,160 150 13,012 3,956 421 421
  

System 2 Main Trunk Size: 10 in.
Velocity: 771 ft./min
Loss per 100 ft.: 0.185 in.wg
  

Cooling System Summary
  

Cooling
Tons

Sensible/Latent
Split

Sensible
Btuh

Latent
Btuh

Total
Btuh

Net Required: 1.41 77% / 23% 13,012 3,956 16,968
Recommended: 1.45 75% / 25% 13,012 4,337 17,349
  

Equipment Data
Heating System Cooling System

Type: Natural Gas Furnace Standard Air Conditioner
Model:
Indoor Model:
Brand:
Efficiency: 0 AFUE 0 SEER
Sound:
Capacity: 0 Btuh 0 Btuh
Sensible Capacity: n/a 0 Btuh
Latent Capacity: n/a 0 Btuh
ARI Reference No.: n/a
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 Building Science Corporation P: 978.589.5100    F: 978. 589.5103 1 
 30 Forest Street, Somerville, MA  02143 www.buildingscience.com 9 

March 25, 2009 

 

Chris Miles 
GreenCraft Builders LLC 
105 W. Main Street 
Lewisville, Texas 
214‐718‐8424 

 

Building America Performance Testing of the Colleyville House 

 

Dear Mr. Miles, 

BSC visited the Colleyville house on March 10, 2009 and performed a full battery of performance 
tests for commissioning the house as a Building America building.  Overall, the house tested very 
well and complies with Building America Specifications. 

Monitoring devices were also installed.  Temperature and Relative Humidity HOBOs were 
installed in various areas of the house.  It will be recording and saving data every half hour for a 
year.   

If you have any questions you can email me at phil@buildingscience.com.  The data will have to 
be downloaded in one year. 

 

 

Sincerely, 

 

       

 

 

Philip Kerrigan Jr., PE          

Building Science Corporation      
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 Building Science Corporation P: 978.589.5100    F: 978. 589.5103 2 
 30 Forest Street, Somerville, MA  02143 www.buildingscience.com 9 

Building Plan and Specifications 

Building Science Corporation tested the Colleyville House (a 2007 Building America Research 
house) on March 10, 2009.  This prototype reaches 69% vs. the Building America Benchmark 
without PVs and 76% with PV renewables.  This prototype was given a full battery of tests, 
including multipoint blower door measurements; duct leakage (total and to the outside), and 
individual register flows.  Overall, the Colleyville house tested extraordinarily well.  In addition to 
meeting Building America performance criteria the house employs many conservative design 
elements (salvaged wood floors, recycled material countertop) and is certified LEED Platinum. 

 
Figure 1:  Greencraft Colleyville House at 1708 Oak Knoll Drive, Colleyville, TX 

The building dimensions for the Colleyville house are listed below.   

Floor area Surface Volume Glazing

Address Town, State (ft2) (ft2) (ft3) Ratio (%)
1708 Oak Knoll Drive Colleyville, TX 4886 12598 76929 18.9%  

The summary of our blower door data was as follows: 

CFM 50measured CFM 50goal Pass/Fail ACH 50 EqLA ELA Leak Ratio

CFM @ 50 Pa CFM @ 50 Pa 2.5 in2 (cfm50/vol/hr) (in2@10 Pa) (in2@4 Pa) (EqLA/surf/100)
1097 3149 Pass 0.9 113.0 60.3 0.9  

• Duct airtightness tests were run on the prototype; it met our requirement of 5% or less 
of nominal air handler flow duct leakage to outside (CFM 25), at 1.0% (30 CFM).  Total 
duct leakage was on the order of 18% (430 CFM 50). 

• A GeneralAire model 1300 whole house dehumidifier was installed and configured 
correctly. 

• An Aprilaire Model 8126 Ventilation Control System was installed for outside air 
ventilation. 

• An Energy Star Compact Fluorescent Lighting package was installed as well as an Energy 
Star refrigerator, dishwasher and clothes washer. 
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Construction 

 

Construction of the Colleyville House was well documented and they have a website solely 
dedicated to this project. 

 

http://www.colleyvilleecohouse.com/ 

 

GreenCraft Builders LLC. was the builder for this project, headed by Chris Miles.  The house had 
guided tours throughout the construction process and over 4000 people were able to explore 
the project and get educated on the advanced technologies involved.   

 

Below are the characteristics of the house 

 

Specifications

Building Enclosure

Ceiling R-30 spray foam at roof deck to create Conditioned attic Icynene®

Walls 2x6, 24" oc framing with 3/4" XPS with R-19 Spray foam Icynene®

Foundation 51% Flyash concrete monolithic slab with Termimesh termite control

Windows Pella ® fiberglass LoE3 (U=0.28, SHGC=0.24)

Infiltration 2.5 sq in leakage area per 100 sf envelope

Mechanical systems

Heat WaterFurnace COP 5 GSHP

Cooling WaterFurnace 4 ton downstairs, 2 ton upstairs

6 wells 25' apart 300 ft deep

DHW 30 gal LowBoy gets hot water from GSHP

Rinnai R94LSi Instantaneous Hot Water EF=0.82 for auxillary DHW

Ducts  R-4.2 flex runouts in unvented attic or in floor joists

Leakage none to outside (5% or less)

Dehumidification GeneralAire Model 1300 whole house dehumidifier

Ventilation ERV Fantech SER Series

AirCyclerTM FR-V Supply-only system integrated with AHU

33% Duty Cycle:  10 minutes on; 20 minutes off, 50 CFM average flow

Return Pathways Jump ducts at bedrooms and laundry

Other Loads

Lighting CFL lighting package all screw base

Appliances Energy Star fridge, DW, clothes washer  
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Walls 
 
The house was cladded with Hardie Color Plus siding and stone over Tyvek® DrainWrap™ (with the 
corrugated grooves) over ¾” unskinned XPS sheathing over a wood framed wall with 2x6 24” OVE 
framing.  The OVE framing includes a single top plate and two stud energy corners as well as windows 
framed at 2’ intervals. 
 

 

Figure 2:  Walls wrapped with Tyvek® DrainWrap™ 
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Roof  
 
The roof was constructed with an unvented cathedralized attic.  Icynene® was sprayed to the underside of 
the roof sheathing to R‐30.  A fully adhered roof membrane was installed over the roof sheathing, see 
photo below. 
 

 
Figure 3:  Fully adhered roof membrane installed over roof sheathing as underlayment for standing 
seam metal roof 

Greencraft chose to construct an unvented cathedralized attic rather than the vented roof in a 
cathedralized attic installed at the 2007 Bannister house.  This is due to cost concerns, mainly from a labor 
standpoint. 
 

 
Figure 4:  Standing seam metal roof 

Appendix D.7.7.5

BA-0911: Prototype House Evaluations—Greencraft Builders Colleyville House



 Field Testing Report for Greencraft Colleyville House, Texas 

 

 Building Science Corporation P: 978.589.5100    F: 978. 589.5103 6 
 30 Forest Street, Somerville, MA  02143 www.buildingscience.com 9 

Foundation 
 
Termimesh was installed as a physical termite barrier before the concrete pour.  Below are some photos. 
 

Termimesh protection around plumbing Termimesh installation
 
Lattimore Concrete poured the concrete foundation for the Colleyville House.  The concrete for the 
foundation of the house and porches consisted of 51% fly ash.  This installation increases the strength of 
the concrete to 6000 psi (twice the normal strength).   
 

51% fly ash concrete pour  Finished slab
 
Other efficiency improvements include: 
 
Recycled glass material countertop 
Bamboo countertop 
Low VOC paint 
3kW Photovoltaic installation 
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Mechanical Systems 
 
A 5.0 COP ground source heat pump from WaterFurnace with a variable speed air handler is installed for 
heating and cooling.  The ductwork is assembled with flex with duct board.  
 
The duct work is located in conditioned space as the photos show below. 
 

Ductwork coming from mixing box  Ductwork in cathedralized attic 
 
The ventilation system is a supply only central fan integrated supply (CFIS) system. 
 

8” outside air duct with mechanical damper at 
return plenum 

Inline fan connecting three bathrooms and the 
laundry room to the outside via a single duct 
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The dehumidification system installed is a GeneralAire model 1300 whole house dehumidifier that draws 
directly from the main living space and dumps into the supply plenum of the HVAC system.  This 
configuration allows for whole house dehumidification to run separate from heating and cooling because 
it is not fully coupled to the duct system (intake is from main living space).  This prevents short circuiting 
as can happen when the dehumidifier is ducted to both supply and central return, which would require 
the air handle to run whenever there is a call for dehumidification. 
 

 
Figure 5:  GeneralAire Model 1300 installed on top of air handler 
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Temperature and Relative Humidity Monitoring 
 
BSC installed a monitoring system in the Colleyville house to observe conditions for one year.  Building 
Science Corporation requests monthly utility bills for comparison to our computer models. 
 
Purpose 
 
Questions to be answered are: 

1. How do the temperatures and humidity levels compare in the various living areas and 
unvented attic? 

2. Is interior relative humidity effectively controlled with the Aprilaire supplemental 
dehumidification system?   

 
Monitoring Instrumentation in Bedrooms and Attic 
 
BSC installed temperature/RH sensors called HOBO’s to keep track of 
temperatures and relative humidities; they are 1‐¾” x 2‐¼” x ¾”.  A sample picture 
is shown here.  Two types of HOBO’s will be installed:  
 

• Temperature/Relative Humidity loggers will be located in the bedrooms, 
near the thermostat, and upstairs. 

• An Onset Hobo Pro outdoor weather monitor, measuring temperature 
and relative humidity, will be installed under an exterior roof soffit. 
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BUILDING LEAKAGE TEST

Date of Test: 3/10/09 Technician:  P. Kerrigan
Test File: BD with Attic closed and Cupola Open

Customer: GreenCraft Builders
P.O. 147
Lewisville, TX 75067
Phone 214-718-8424

Building Address: 1708 Oak Knoll Drive
Colleyville, TX 

Test Results

1. Airflow at 50 Pascals: 1097 CFM ( +/- 1.4 %)
(50 Pa = 0.2 w.c.) 0.86 ACH

0.22 CFM per ft2 floor area

2. Leakage Areas: 127.4 in2 ( +/- 4.3 %) Canadian EqLA @ 10 Pa
72.4 in2 ( +/- 7.2 %) LBL ELA @ 4 Pa

3. Minneapolis Leakage Ratio: 0.09 CFM50 per ft2 surface area

4. Building Leakage Curve: Flow Coefficient (C) = 114.7  ( +/- 11.7 %)
Exponent (n) = 0.577 ( +/- 0.032 )
Correlation Coefficient = 0.99218

5. Test Settings: Test Standard: = CGSB
Test Mode: = Depressurization
Equipment = Model 3 Minneapolis Blower Door

Infiltration Estimates

1. Estimated Average Annual Infiltration Rate: 144.5 CFM
0.11 ACH
28.9 CFM per person

(using bedrooms + 1)

2. Estimated Design Infiltration Rate: Winter: 124.5 CFM
0.10 ACH

Summer: 78.4 CFM
0.06 ACH

3. Recommended Whole Building Mechanical 63.0 CFM
Ventilation Rate: (based on ASHRAE 62.2)

Cost Estimates

1. Estimated Cost of Air Leakage for Heating: $    0 per year heating

2. Estimated Cost of Air Leakage for Cooling: $    0 per year cooling
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BUILDING LEAKAGE TEST   Page 2

Date of Test: 3/10/09  Test File: BD with Attic closed and Cupola Open

Building Conditions

Inside Temperature: 75  deg F Heating Fuel: Heat Pump
Outside Temperature: 73  deg F Heating Fuel Cost:
# of Stories 2.0 HSPF: 5.00

Heating Degree Days: 2407
Wind Shield: M Cooling Fuel Cost:
# of Occupants 4.0 Cooling SEER: 16.0

Cooling Degree Days: 1693
# of Bedrooms: 4.0
Volume: 76929 ft3 Ventilation Weather Factor: 0.89
Surface Area: 12598 ft2 Energy Climate Factor: 18.0
Floor Area: 4886 ft2

Design Winter Wind Speed: 13.0 mph Design Winter Temp Diff: 48  deg F
Design Summer Wind Speed: 7.0 mph Design Summer Temp Diff: 24  deg F

Comments
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BUILDING LEAKAGE TEST   Page 3

Date of Test: 3/10/09  Test File: BD with Attic closed and Cupola Open

Data Points:

Nominal
Building

Pressure (Pa)
Fan Pressure

(Pa)
Nominal

Flow

Temperature
Adjusted

Flow % Error
Fan

Configuration
Baseline

Std Dev (Pa)

    0.5 n/a +/- 0.19
  -48.5    38.0   1092   1090   0.4 Ring A
  -43.5    33.4   1025   1023   0.3 Ring A
  -38.8    26.8    920    918  -3.9 Ring A
  -35.1   242.6    923    922   2.1 Ring B
  -29.6   200.4    838    837   2.0 Ring B
  -22.8   144.7    711    709   0.3 Ring B
  -19.6   117.2    639    638  -1.8 Ring B
    0.6 n/a +/- 0.06
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Building Leakage Curve

Date of Test: 3/10/09  Test File: BD with Attic closed and Cupola Open
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Meets The Builders Challenge

Recognizing the best energy performance, quality, comfort, health and safety in the market.

Conditioned floor area (sq. ft.):

SM

Estimated annual energy usage:

www.buildingamerica.gov/challenge

Electric (kWh) 12607
Natural Gas (therms) 193

36

Your Home!

4886

1708 Oak Knoll Dr, Colleyville, TX 76034
Rated by Building Science Corp.
Rating conducted May 15th, 2009

08TX3600000001293
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