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Area

Population

Population Density
Median Household Income
Male Population

Female Population

Male Median age

Female Median Age
Average Household Size

Percentage of Family
Households

Percentage of Married
Couple Families

Percentage of Single
Mother Households

Percentage of Never
Married Females 15 yrs.
and Older

Average number of Cars or
Other Vehicles Available in
Houses/ Condos

Percentage of Population
Below the Poverty Level

3.390 Sq. Mi.

13,404
3,954
$55,450
6,590
6,812

34.8

36.4

3.0 Persons

46.9%

36.3%

8.6%

16.3%

1.7

41.6%

Population Density
Median Household Income
Male Median Age

Median Female Age
Average Household Size

Percentage of Family
Households

Percentage of Married Couple
Families

Percentage of Single Mother
Households

Percentage of Never Married
Females 15 yrs. and Older

Average number of Cars or
Other Vehicles Available in
Houses/ Condos

Percentage of Population
Below the Poverty Level

3,704
$63,900
31.6

33.2

2.7 Persons

50.4%

38.8%

11.3%

18.0%

1.2

23.8%



n
—
<<
@)
O
Z
O
n
LL
(@)

®eO006C

Design a home that meets the affordability standards in the
Independence Heights Area

Incorporate accessibility as an integral part of the design to
meet the needs of the community

Create a response that addresses the area’s proneness to
flooding

Consider the architectural dynamics of the neighborhood and
create a home that fits within its architectural fabric

Meet or exceed the requirements to achieve passive House
Institute Certification in the United States

Design a Net Zero Energy Ready Home
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SOUTH ELEVATION

22"

Level 1

8 -0"

200 "

Level 1

8. 0"

Ground Level

1 10

NORTH ELEVATION

0-0"
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EXPLODED STRUCTURE
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I Continuous Air Barrier
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FLOOR TO WALL
DETAIL
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WALL SECTION

WINDOW SILL & HEAD
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. Continuous Thermal Barrier
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Continuous Thermal barrier

Continuous Air Barrier

WALL SECTION
PERSPECTIVE
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11/2" METAL SEAM ROOF

1" CONTINOUS POLYISO INSULATION

3/4" VENTILATION CAVITY
FORMED UTILIZING METAL ROOF _
MANUFACTURER'S HIGH CLIPS mgﬁ&liﬁgﬁ SPRAY CELLULOSE

3dO14ANS

SELF-ADHERING HIGH HEAT ROOF
UNDERLAYMENT OVER
1/2"COVERBOAD

5/8" ROOF SHEATING, JOINTS TAPED
TO FORM CONTINUOUS AIR BARRIER

1/2" GYP BOARD
3/4" VENTILATED CAVITY
1X 4 TREATED WOQD
STRAPPING @ 24" 0.c. WITH
COR-A-VENT SV-5 AT TOP

AND BOTTOM OF
VENTILATION CAVITY

2 X 6 ADVANCED FRAMING

1/2" PLYWOOD SHEATING, JOINTS
TAPED TO FORM CONTINUOUS
AIR BARRIER.

FIBER CEMENT SIDING

COMERCIAL TYVEK MRB

R-21 DENSE SPRAY
CELLULOSE INSULATION

FINISHED FLOOR — __

3/4" SUBFLOOR — ko) M m
1" FOIL-FACED POLYISO INSULATION /
1/2" FIBER CEMENT BOARD

1" POLYISO INSULATION

1/2" PLYWOOD SHEATING, JOINTS
TAPED TO FORM CONTINUOUS
AIR BARRIER.
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12"X12" WOOD PILE
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WALL SECTION
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6" DIAMETER
CEILING DIFFUSERS
BATHRODMS & DIAMETER
CEILING DIFFUSERS
BEDROOMS
 JUMP DUCTS
| ABOWE DOORS
q
| ERV
ATTIC 5
AREA g
< KITCHEN
| HooD
d
. CEILING
TRUME LIMES HAVE A FURR DOWN
6" DIAMETER AND ALL OTHER
LINES HAVE A 4" DIAMETER

FLOOR PLAN
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5 CONDENSING
UMIT

CEILING RECESSED
INDOOR

| =
- REFRIGERANT
LINES

WALL MOUNTED
INDOOR AIR HANDING
UNIT IM VAULTED

13

FLOOR PLAN
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Hesating Demanc
Cocling Demand
Heating Load
Cocling Load
Frimary Energy

PHILS+

Europsan
Cestification
Criteria

4,75 KETU/ft #yr
475 kBT Zyr
317 BTU/hrft 2
254 BTW/rft *
38 KETUA fyr

PHILS+
European,
Bage Design
1.2 kBTUSM Fyr
126 KBTI Iy
4.1 BTWhrft ¢
ABTWArft &
2358 KBTUM “yr

PHILS +
Eurcpean
Optimized

Deesign !

2 kBT “yr
11.5 kETL/ Fyr
32BTUMrft 2
25BTU/hrft 2
342 KETUME Fyr

FHIUS+ 2015,
Certification
Critena

1.5 KETUAL “yr
123 KBTUE Zyr

34 BTU¢he ft 2

58BTUMrft *
67.56 KETUAML “yr

PHIUS+ 2015,
Baze Design ¢

2.5 kBT fyr
1465 KETUM Byr
4.6 BTU it 2
34 BTWhrft =
51.6 KETUM “yr

PHIUS+ 2015
Optimized
Design *
1.2 kBTUM “yr
13.8 KETU/Mt Zyr
31 BTUhe ft 2
29BTUhr ft *
49,8 KETU/E “yr

1. An axtra 3" of polyiso insulation is added 1o the walls and an extra 1" is added to the roof and floor.
. Although the new airtightness standard allows 1.79 ACHS0, we cannot exceed 0,60 ACHS0 to meet the critena.

3, Altheugh the new airtightress standard allows 1,19 ACHS0, we cannot exceed 060 ACHS0 to meet the criteria,
An extra 37 of polyiso ingulation is added to the walls and an extra 1" is added to the roof and floor,
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Heuse Type

House Size

‘Wall Insulation

Reof Insulation

Rioaf Finish

Flaor Insulation

Window Shading

Airtightress

Ventilation

Space Conditioning

Water Heater

Hait Water Distribution

Lighting
Appliances

Annual Energy Cost

BEogt Base
3 Badroom

2,080 5F

R-13 cavity + R-12 ci.

R-d9.5 ceiling

Composite Shinghes,
rredium calor

Naone- slab on grade

15%; Diouble Pane,
Low-E, Insul. Frame

2 ft overhangs

060 ACHSD

Exhaust

SEER 27 Mini-5Split
&0 gal Heat Pump

R-2, Trunk Branch

767 kWh

Energy Star, Electric

1,788

Praine View Design
3 Bedroom

1,200 5F

R-21 cavity + R-6 i

R-38 cavity + R-6 ¢,

Standing Seam Metal,
galvalume finish

R-21 cawvity + R cd,

15%, Tripke Pane,
SHGC-0.26, U-0.15

7 ft porch; trellises

060 ACHSD

Balarced- ERY

SEER 17.5 Mini-5Split
B0 gal Heat Pump

B2, Trunk Branch

241 kWh

Energy Star, Ebsctric

$807

Netes

We designed a smaller footprint
home in order to meet
affordability objectives. Mote that
this smaller footprint works
against us in meeting Passive
House criteria,

We utilized advanced framing and
added a ventilated rainscreen w/ a
radiant barrier.

Wi moved the thermal plane to
the roof to bring the attic inte the
conditioned space.

Wie sebected a starding seam
rretal roof for durability, We are
holding the roof 3/4" off of the
underlayment with high clips to
pravide a ventilation cavity and
radiant barvier.

We raised the flocr on pibes to
address being in the 100 yr. flood
plain.

Wi sebected Passive House
certified windows for our climate.
We have provided fixed shading
harizantal and vertical devices ta
completely shade all windows.
The full effect of this is not
accounted for inthe energy
models.

Altheugh PHIUS+2015
requirernents are not as tight, we
elected to comply with the old
standard,

We selected a Passive House
certified ERY, but have isolated
thee kitchen exhaust.

A lower SEER mini-split was
selected as an affordability
measure.

The delivery system is designed
such that no mose than 0.5

gallons of hot water will remain in
any line,

B0% of Fixtures are Enengy Star
qualified.

We sebected a high performance
wentless chothes dryer.

Wi beleve the BEopt cost
Includes a ZkW PY system,
whereas ours is prior to inclusion
of a 6k\W PV system that zeros out
energy costs,
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RESULTS

7,306 kWh per Yéar

Maonth Solar Radiation AC Energy Energy Value
{ KWh | m* | day ) (kW) (5)
January 288 400 44
February .28 441 43
March a 14 &7
April 287 23 T4
May 6.55 e B
June 5,04 HO4 B2
July 560 filF] B8
August 881 788 [
September 485 653 72
Octaber 420 590 &5
Nowvember 315 436 43
December 2.40 356 34

Annual 4.39
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Location and Station Identification

Raquested Location
Waather Dala Source

O 44th strest, howston, fexas
(THIY2) HOUSTOMN, TX 12 mi

Latitude 2a88°N
Longltuda FEITW
PV System Specifications [Residemiall

DG Systern Siza B kW
Module Type Standard
Array Type Fized {roof mount)
Array Tilt fdE
Array Azimuth w0
System Losses 18%
Invarter Efficiancy 8%

D o AC Size Ratio 14

Initial Economic Comparison

rr::nrﬁlglll;yml af Electricity Purchased 081 Sk
Initial Cost 330 gwde
Cost of Ekciricity Genarated by System 0.22 $kWh

Trestes wails Can ba compared 1o gat an idea of iha cost-Meriverass of ik sysiem. Howear, sysem co6ts, sysiam Enancing
eplicns (reiing 3 pay cenarehip) and complie Ul mies can sgniicanty changs the riathe values of tha P sEtem
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Clothes Washer - 1%
Heating - 5% wuua. ----.  Clothes Dryer - 6%

: ~=== Fridge/Freezer - 4%

)
[
]
[l
[
.
v
[

_.====Cooktop - 5%

Cooling- Latent _.~- Lighting - 3%

26% e
. Plug Loads - 2%

-
L
-
-
-

Other Appliances - 2%

-
-
-

.......... Summer Ventilation- 2%

Winter Ventilation- 0.4%

Cooling-
Sensible
28%
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General

Appliances Conditions Site
- (]

Mechanical ¢ [ 6%
12% VoL
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Foundation
16%
Interior Finishes
12% el
... Framing
Roof .-=*" T 16%

Insulation

14% Doors/Windows 9%
5%

Exterior Finishes
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HEAT PUMP -
WATER HEATER
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LEED FOR HOMES

INNOVATION AND DESIGN IIIIIIIIII 10

PROCESS

LOCATION & LINKAGES IIIIIIII 8

sustansstesres [ IRINRNNNNNRNRRRREER =

WATER EFFICIENCY IIIIIIIII J

eeroeamoserere [ NERINNNNRURRERRERRRRRENRENY =
MATERIALS & RESOURCES IIIIIII 7

INDOOR EMVIRONMENTAL IIIIIIIIIIIIIIIIIII 19

QUALITY
AWARENESS & EDUCATION I I ?

TOTAL LEED POINTS: 104
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Hesating Demanc
Cocling Demand
Heating Load
Cocling Load
Frimary Energy

PHILS+

Europsan
Cestification
Criteria

4,75 KETU/ft #yr
475 kBT Zyr
317 BTU/hrft 2
254 BTW/rft *
38 KETUA fyr

PHILS+
European,
Bage Design
1.2 kBTUSM Fyr
126 KBTI Iy
4.1 BTWhrft ¢
ABTWArft &
2358 KBTUM “yr

PHILS +
Eurcpean
Optimized

Deesign !

2 kBT “yr
11.5 kETL/ Fyr
32BTUMrft 2
25BTU/hrft 2
342 KETUME Fyr

FHIUS+ 2015,
Certification
Critena

1.5 KETUAL “yr
123 KBTUE Zyr

34 BTU¢he ft 2

58BTUMrft *
67.56 KETUAML “yr

PHIUS+ 2015,
Baze Design ¢

2.5 kBT fyr
1465 KETUM Byr
4.6 BTU it 2
34 BTWhrft =
51.6 KETUM “yr

PHIUS+ 2015
Optimized
Design *
1.2 kBTUM “yr
13.8 KETU/Mt Zyr
31 BTUhe ft 2
29BTUhr ft *
49,8 KETU/E “yr

1. An axtra 3" of polyiso insulation is added 1o the walls and an extra 1" is added to the roof and floor.
. Although the new airtightness standard allows 1.79 ACHS0, we cannot exceed 0,60 ACHS0 to meet the critena.

3, Altheugh the new airtightress standard allows 1,19 ACHS0, we cannot exceed 060 ACHS0 to meet the criteria,
An extra 37 of polyiso ingulation is added to the walls and an extra 1" is added to the roof and floor,
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LEED

FOR HOMES
EPA Indoor EPA “

alrPLUS & '\WaterSense

ENERGY STAR e N
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SUMMARY
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