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¢ R SITE CONTEXT

Q State of Oklahoma Q Hillsdale, OK

Hillsdale
Hillsdale

population: 74

oumney

Northview Road &
Conner Street

pE(')IpIuIIIation;SO,SOO ﬁ
.................... | . The|IIustrateds|tefocuses|nonthe|ntersect|onof
The location of the Journey House resides in the State of Oklahoma. : : Journey Women'’s Center Headquarters is in the town : o .
. . s : . : : : . . : : streets in Hillsdale. Unit A and B of the Attached
Serving a nearby community within our state has drastically impacted : : of Enid, Oklahoma which is a 24-minute drive from

the significance and relationship with Oklahoma State University. our site of Hillsdale, Oklahoma for the Journey House.

-
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 Narrative 1

Housing project are displayed as well as the additional
transitional Units C & D.

* *
--------------------------------------------------------------------------------------------



 BUDGET & TIMELINE ouney

Solar Decathlon Journey Women’s Center Construction Timeline M OdEl 1
2 Construction Phase
January February March April May June July August September
Task pays | | 1 ~$152.50/SF $460,691.50
1| Document Review & Revision 12 days DocymentReview aReyquEEENNNM-~ | [ | [ | | SR Y S P NN L | L | I NN (NS N O O AU 0 | P
2 |Mobilization & Layout 3 days || Mopilizat n&l.aymL 7 [l | | 7 Model 5
3| Bid & Contracts 10 days | | Bidj&Conac—-1y | (O U A o
4| Foundation Design 10 days Foundalion DssigL
5| Reinforce Foundation 20 days | | | Reinfae Fodndalic T el iy 1 j ) i ) j i j j j i i t : i i i i i j j “ i $180-02/SF $545,049.57
6 |Concrete Slah 28 days |
7| Plumbing & Electrical Underground 15days | Plumbing & Flestric) Undefgrour | I i e i ( S i i e i i i | A cost the client can afford.
2 ;lood:famine 48 gavs | l -] | Land is donated. SIPs are
op Drawings 33 days L _ | stp rewin: " Snm— | | | _ A S N N I 0
10| Installation of Wood Framing 15 days (YOS NN | WU\ [ ) N . | ljstflla_ti::iof_Woo:IFrarring*h'“ donated' 30/0 rebate On PV°
11| Roofing 27 days
12| Design Roof Framing 30 days P I [ O _lfisi_sn_ﬁffw_”fm_i"f!_* ________ h [ [ ] 1| L O (| )
13| Install Roofing 15 days L] Al Install Roofi QT.
14 |Set up Roof Equipment 2 days Set Jp Rop Equipment S I T Model 1
15 |HVAC Rough In 20 days HVAC Rough In RS |
16 | In-Wall and Underfloor Rough-Ins 10 days || n Wallland Upderflgor Raugh-In ‘ 36 weeks
17 |Wall Close In Inspection 1 day ‘ Wall Close Ih Inspection
18 |Insulate, Drywall & Finish 20 days Insulate, Deywal|, & Fin
19 |Frame Ceilings 5 days | I (I I P I D O O I I I [ O | Y | freme Gelings: immmm—— o (N MOdEI 5
20 |HVAC & Electrical work to Grid 12 days S| o HVAC & Eldatrical work to Grid ‘
21 |Ceiling Close In Inspection 1 day ; | Ceiling Close n In portiwnsEL 30 WeekS
22 |Ceiling Close In 4 days IS PR R S UOS) NO NR N (S D e Ceiling Cloge In 4{
23 |Cabinets & Countertops 3 days Cabinets & Bountaﬂopsh ————— .
24 |Set Plumbing Fixtures Sdays | . | L T L L 1 1 ] 77T 7| selPlumbipg Fntures tmmmm- || || A net saving of 6 weeks.
25 | Toilet Accessories 5 days Doors,|Framas, & Hardwarg ; Toilat Accessoriesh—-— ""' '''''''''''''''''''''''''''''''''''''' .".‘
26 | Doars, Frames, & Hardware 7 days L L Lt L] R N R N S A A ) Y | L] _:E:‘E:‘*’_EC:‘% SO 0 U 0 O Z1f we were to start
27 |Paint Exposed Ceilings 4 days Wall Paint : . .
o] I 1o : construction in January of
25 ipe o TS 0 O 0 O I 2 = < N N 2025, the estimated end date
30 | Final Electrical & HVAC 8 days I O (O A [ O D I I N D N FmalE!eclvical&HVACh : would land at the end of
31 |Final Inspections e | L] , e : , , Final Ihspecions S :  September totaling 36 weeks.
32 |Use & Occupancy 3 days ‘ Use & Opeupancy : . . . :
33| Punch List 7 days [T 11 1 T 7] 1 L A Y Il | D T (Y | | o T T punchlLcomm || : However, with the integration :
34 |FINISH PROJECT 0 day | Project Complete® :  of SIPs Panels, it would reduce :
Task B Critical (GG Milestone € SIPS Panels Installation Improvement ~ [l SIPS Panels Design Improvement [l : the total construction time by :
6 weeks.

Ty .*
-------------------------------------------

Figure 1.4: Gantt Chart Timeline for Construction Phase

4 Narrative 2
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¢ TARGET MARKET

295+ 195+ 225+ 490+

CLIENTS SERVED ULTRASOUNDS GIVEN PREGNANCY TESTS APPOINTMENTS AT NO COST

Services Purpose of Design

No-Cost
Limited OB

Ultrasounds

+ The maternity home will
provide housing for 4 women and
house parents in each unit

+ The goal of the maternity
C " home is to provide safe housing
ounseling and an encouraging environment

for women

Options

No Cost , ,
+ Women can live there during

pregnancy all the way until the
child is 1 year old

Pregnancy
Tests

Narrative 3

Journey

"Journey Women's Center educates, supports, and
empowers women facing unplanned pregnancies with
compassionate, professional care."

"Oklahoma has
the second
highest teen

pregnancy rate
In the nation.”

(FocusForwardOK)
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r LOCAL CLIMATE

Sun Path Diagram

Summer Solstice

NW

W ~_Equinoxes

SE

NE

Marine (C)

Climate Zone Maps

Dry (B) Moist (A)

Journey

IECC 2021




¢ & LOCAL CLIMATE Journey

women's center

Psychrometric Chart - Hourly Psychrometric Chart - Hourly

LOCATION: Vance Afh, OK, USA
Latitude/Longitude: 36 .33° Morth, 97 .92° West, Time Zone frem Greenwich
Data Source: TMY3 723535 WHMO Station Humber, Elevation 1338 ft

RELATIVE HUMIDITY 100°% 80% 0%

/

Design Strategies: January through December
1 Comfort . /

2 Natural Ventilation Cooling TEMPERATUR
3 Internal Heat Gain ' M
4 Passive Solar Direct Gain Low Mass

/ "
N
8

L

9 Cooling, add Dehumidification if needed : )<§
s u
However, with the integration of SIPs Panels A Do // s E /02
P et Rl IR cE i 5
A s i s /?{ z
1 LN e Tl By [t e = a
v R A S T z z
P SR PR TR AT B g2t
RATE By Siailiie oelb e T
oy 4 PR o s R el o T
g sty el (I i ot Temperature Range
ApRecT TEeis TS o I
& x o W RS il 2, T oo m
5 -z bt :'_.'::I : =
- 5 i i —H‘"‘rrf 20 . .
e \:ﬁ; . I
=10 0 10 20 30 40 50 60 TO g0 =] 100 110 . . . .
DRY-BULB TEMFERATURE. DEG. F

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
. 3

According to IECC 2021, Hillsdale, Oklahoma is located within Climate Zone 4A. Temperature range helped us
in the design of passive solar heating, and the wind wheel helped us to design the natural ventilation and the
fan-assisted ventilation. Our climate provides a high potential for passive heating and cooling. Additionally, _
i resources such as the Psychrometric chart provided guidance in our desired condition of the air. The utilization :
: of the Sun Path Solar Diagram allowed us to develop the necessary overhangs and window openings. '

. .
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------



 BUILDING CODES & STANDARDS

Building Codes

Energy Code
IECC 2009, IECC 2021, RESNET 301 (2019)

Envelope Values

Building Code
IBC 2018 (R-2), IRC 2009, IRC 2021
Building Classification & Req's

Mechanical Standard

ASHRAE 62.2 (2019), 90.2 (2018), 228 (2019),
55.2 (2017), 227P (2023), ACCA Manual S & J

System Sizing & Ventilation

Standards & Programs
DOE ZERH, Phius, WELL

Envelope Values & Best Practices

IECC 2009

R-1

Slab & Perimeter

R-15
Wall

—

R-32
Roof

U: 0.50

SHGC: 0.30

Glass

IECC 2021+ZERH

R-10

Slab & Perimeter

R-32
Wall

R-60
Roof

U: 0.30

SHGC: 0.40

Glass

PHIUS

R-13

Slab & Perimeter

R-35
Wall

R-62
Roof

U:0.19

SHGC: 0.40

Glass

Journey

\_

R-14
Slab & Perimeter

R-43
Wall

R-65
Roof

U: 0.20

SHGC: 0.37

Glass

/




Hc & DESIGN GOALS Journey

Hope Community Resiliency



H DESIGN GOALS ouney

Hope

+ 24/7 Care

+ Biophilic design

+ Natural light / shadow-free daylighting

+ Positive environment for healing &
gaining life skills

+ Open views to outside

+ Rural living

+ Community greenhouse

10 Narrative 4



¢ DESIGN GOALS ouney

Community + Design Justice

+ Local support

+ Cluster design

+ Funds from Enid/Hillsdale

+ Site donated by community member
+ Qutdoor living

+ Open plan and shared bathrooms

11 Narrative 4



: DESIGN GOALS Journey

Resiliency + Sustainability + Climate Action

+ Sustainable materials

+ Passive systems

+ PV & Battery storage M ‘m Y |
__y ”_ T | Wk L
AR i { L TARRE Y gt '”i
+ Natural ventilation Nalelig) - \R‘f‘ T fil
‘ : | A ""L ., % &' i
+ Solar water heating with 80-gallon tank & = ——
backup electric coil/heating | e et -

+ FEMA-Approved above-ground storm shelter,
easily accessible & close to exterior wall

+ Vegetable garden

+ Future community wind power

12 Narrative 4
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& DESIGN METHODOLOGY Joutiney

......

Problem

2

Wood Framing on SOG
Ducted Furnace + AC Ductless Mini-Splits + DOAS 4 Pipe Hydronic + ERV
Energy Plus

SIPS panels on SOG

Ekotrope

Narrative 6
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¢ & OVERVIEW

Phase 3

A Compound of 3 Clusters
|

ITTTETTTTTEN
A
~
i

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

4 Units 5,980 SF

12 Bedrooms
8 Bathrooms

2 Maternity Units
2 Support Units

Phase 2

The North Cluster:
Units A + B = Maternity Homes
Units C + D = Transitional Units

- .
Al !
i A2
\- -/ =

=8 iy R o 3

i Site EUI Site EUI
Climate
Zone: Before PV: After PV:
4A 9.64 -2.81
kBtu/SF/yr kBtu/SF/yr

Journey

Phase 1
4 Dwelling Units: A1 + A2 + B1 + B2

IRk

|

\_

HERS HERS

Before PV: After PV: SI: ?’?:a:
Al = 26 A1l = -1 1 238'
A2 = 27 A2 = -3 '



Architecture Engineering Envelope

CONTESTS
DISCUSSION

Interactivity Life-Cycle

Community

15 Narrative 7



H o & ARCHITECTURE / BUILDING FORM ouney

Final Design Architectural Improvements

Architecture
2 : Additional
2 - o ; window area to
BB Sel Model 4 + 5
S Sy daylighting
5/12 Pitc
Envelope y
s . 5 Clerestory
: 3 window design
to maximize
daylighting
5/12 Pitch / « 3
designed to =~ 5 "\7 & ,
maximize PV gy iilﬁ“i\m"\,\\ .«; :‘S T T
panels ' 'II’I!‘EE 5
Iii l;'i- . ~ S - < -
\'.. o "
-
Health = a
Extended -
overhang for f ‘ | . & /
outdoor space ‘ . ! -
and entrance ’ | \\///
: The architectural design improvements were motivated by a need to further improve the
Community : daylighting within the living space for the women as well as contribute to our passive heating

design techniques. The site provides an opportunity to connect with the outside environment.

* *
--------------------------------------------------------------------------------------------------------------------------------------------------------------

16 Narrative 9



Hc & ARCHITECTURE / FLOOR PLANNING ourney

women's center

Architecture Final Design Architectural Improvements

Unit A: Square Footage | +/- 2,955 sf

[ Women'’s Bedroom ] Bathroom Laundry Room Kitchen [ Relief Staff ] { House Parent ]
Bedroom Bedroom

Women’s Bedroom | +/- 145 sf

Kitchen and Living Room | +/- 740 sf

i aL = o
(W
| :: ] [ . . J\ [[
Ol i i O 1 [N [
mi & i =" [ =
M’s Bedroom 0l | | f ‘@ - : @

walk-in closet
can store stroller

women studying

desk space for /

space to walk baby [ Storm Shelter] [ Baby Wash Station ] [—Living Room ] [ House Parent]

shared bathroom to
increase interaction

Living Room

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
* 3

: The architectural floor plan revolved around the goal of community. A deep desire for interactions between the

: mothers was an area that is highlighted through the shared bathrooms, living room, and kitchen space. Resiliency

Community personal sink and space crib near bed and architecture is expressed through the operable windows, storm shelter, and fireplace. The spatial layout of every
for baby wash station away from window : woman'’s bedroom is catered to provide a beneficial and functional floor plan for the woman and child.

. *
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

17



R ENGINEERING / STRUCTURE ouney

Architecture
¢ Solar Collector ¢ Framing ¢ SIPS
Engineering
+ SIPs reduce construction time \/
Envelope J F —
+ Resilient in the wind B

1 I

(NN
LEr Py LT CT Ty

el

+ Withstands weight of solar i
heating water tubes/tanks

+ Reduction in construction
waste

NN RN

+ Slab on grade simplifies
construction and provides easy
access to the building (using a A
locally-available low-carbon
concrete mix)

I

EEEEEE NN

18 Narrative 11



ENGINEERING / HVAC / MODELS 1, 2, 3 & 4 Journey

Baseline / Central Air Conditioning System Final / Multi-Zone Mini Split System
Engineering . — Air Conditioning Unit  mm
- — Ducts
% — Heat Exchanger
Efficiency - o g \ —
é] — Furnace
W — Mini Split Unit -
m __Airto Water Heat —
Pump
Bl — Decision Box —
Health
+ Models 1 & 2 + Models 3 & 4
_— + Two systems for units A1 & A2 + Three distribution boxes + nine thermostats
+ Basic, traditional setup for Oklahoma homes + Individual control for occupants
+ One thermostat per dwelling unit + High efficiency, SEER = 18.35 & HSPF = 15.8
+ Low efficiency, SEER = 13 & HSPF = 7.7 + Most Expensive

19 + Ventilation through DOAS or ductless ERV



Engineering

Efficiency

Health

Market

20

ENGINEERING / HVAC / MODEL 5

Journey

Final + / 4 Pipe Fan Coil system + Passive Solar Heating System + Ductless ERV

i ey

Y

N |
mm ("

To Transitional

Units

E:'ﬁ
T 1T

7

__ Water to Water )
Heat Pump — Solar Water Tube - — Fan Coil Units — Chiller r — Ductless ERV

+ Model 5

+ Individual control (9 zones)

+ Simultaneous heating and cooling

+ High efficiency hydronic system

+ Full integration with passive solar heating
+ Backup electric heater

+ District cooling with air-cooled chiller serving one cluster
+ No refrigerant within house

+ High efficiency heat pumps

+ Ventilation through ductless ERV per room

+ Ductless ERV controls relative humidity

+ High efficiency, SEER = 19.92 & HSPF = 154



Architecture

Engineering

Envelope

Efficiency

Grid-
Interactivity

Health

Community

21

ENGINEERING / PASSIVE SYSTEMS

Area of South Windows

Area of Exterior South Wall
Area of all other Windows

Area of all other Exterior Walls

N | B

Balance Point
Temperature with
Passive Heating (15.6) -

320 °'F 30
th 00 %
00 B
R0 'F 25
320 °F
00 btwwn
20
15
10
5

0
50 55 0 85 70 75 L 85 90 95

Comfort with Natural
Ventilation (83)

Passive Solar Heating + Passive Cooling + Daylighting

144 sf
813 sf

1,764 sf

| Summer (Jun. 21st)
56 at Solar Noon |~

Winter (Dec. 21st)

120 Sf ¢ Light Colored Concrete

¢ Reflective Film

Night Insulation
Solar Collector
Space
1M1 I“
i | ]
[]

T o X
< T
A A 1
NS S AL B
[ ]

¢ Solar Panels

Clerestory Windows

T
SHEEN

¢ Gray Metal
Seam Roofing

oumney

29.9"at Solar Noon %//7,/
- R | B
man : a8 Vegetation on North
us — 1] ; i
T —s : Side of Building
T A s et
| & r.\& 3 AR
n — - 2
= — 0o P T
E il ' |H j S
% : Jfb— 71 B Cross_\iegfilatfon @ " —‘ ] | | “,
% ? | S e I;i I | [ [ |
§ |/ 0 ! ! | (= |
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R ENGINEERING / SYSTEMS INTEGRATION

Architecture

Engineering

Envelope

Efficiency

Health

22

Natural Ventilation Duct

Fan-Assisted Natural
Ventilation Intake

4-Pipe System Water Piping
Plenum Air Return Grill

LED Luminaries

Fan Coil Terminal Unit

Baby Changing Area

Single-Room Systems Integration + Comfort

\ N\

i —
mw

«.\\\\\\\\\ ¢

Insulated Ceiling (SIPs)

b

PV Panels

Soffit Vent for the attic
Ceiling Fan for humid hours

& natural ventilation

Ductless ERV (fresh air inlet)

Night Insulation

Operable Window

Natural Ventilation Inlet

Journey



r ENVELOPE / THERMAL ENCLOSURE Journey

Section A Section B

T
1 ] 2 L
Architecture u ) H - ST
N I
" L] Common House
3 4 Space Parent
H T 1" l.’r : T T T — L T T —
Engineering A | .
N N A | A | A | A | A |
A B C

envelope  + Orange: Clerestory

+ Solar Collector

Efficiency

+ Green: Vented Attic

--------------------------------------------------
. 2
. .

. .

< Although the exterior building

form is relatively simple, the

: configuration of the thermal
enclosure allows for a dynamic
interior, which is ideal for the
programmatic uses of the
associated spaces. A clerestory
window illuminates the Mothers'

: Rooms, the Solar Collector

Market warms the Common Space, and
: the Vented Attic ensures natural
: ventilation in the House Parent

0000
, .
------------------------------------------------

Community

23 Section C



R ENVELOPE / SECTION B DETAILING Journey

IS - r RN B Standing Seam Metal Roof
l 1 I - | | | High Temp Ice and Water Shield
[ 1

Architecture

u on k C ST I 2x4 Red Ceder Framing
J 3 b J% N (Comaee house 9” Polyisocyanurate

Engineering A L. 2x6 Top Plate ——
o A ® A 2x10 End Plate ——

2x10 Base Plate

J
lx
Envel Insect Screen — }
e Aluminum Drip Edge —— }/ =
|
Efficiency R-65 \ /Foam Filler | /
. |
Roof/Ceiling : Foam Semlant j |

_______ =i - 2x10 Ledger Spline

i 2” Polyisocyanurate

12” SIPs Panel il
- 2” Gypsum / { ;\
|

Ceder Rainscreen Assembly |

10” SIPs Panel |

2”7 Gypsum — & -

R- 1 4 == """ ’::_:\’:_1_ b"" ===2 | NPT e

Under Slab

[ T AT

1588

[

O Y Y
N

.
ql
e

4” Concrete Slab E
...... — Polyethylene Vapor Barrier ‘
' 2” Polyisocyanurate —

. I ol
s - T A
— - g = [ N
e S AR
== i - - ) S
. . - - P . v
- VT 7} lL 5o Ty oot % AREE) R LI
- - * - - - b - - e, - [ AN ¥
N 3 Y B ST T T e T T T
4” Grave ayer - . B N S
- Lo > -ty RN R
- N wf, T e
[ ! | ! ' ' 1 1 1 ! ' 1 ! 1 ! 1 | [ [ 1 [ 1 1 1 1 ‘ ‘ | | | ‘ ‘ ‘ ‘ y

Section B | ,

| A
[T T T T[]

Market

[

=Y
- '
- ~ T
~ eyt
.
= '

=]
(I‘: I‘:’t‘r
1=
IS
—

community 1 1T = TI=| | |=
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R ENVELOPE / SECTIONS A & C DETAILING

Architecture

Engineering

Envelope

Efficiency

Market

25

A
I b 1
i Iyl oL | - ‘P
L] i Common ”House"
3 4 Space Parent /
~ - ‘ngq__‘__' 1
A C
v
3x5 GutterJ/ =
Snow Guard
PV Panel / /
Rain Chain
2 : I
47 soffitvent I Static Roof Vent
|
I MI
|
| 5 -
I i =
Lé/{iJI{HHWH“M‘IJI‘: :HHHHHHHHHM
N e e e e il
ST Y -
T 1 | |—| [ = = = = [ = [ =] |
Section A

/

Journey

\

H
u

/

2x4 Top Plate

Sound Reducing Gypsum
TimberBatt Insulation

/
N

jl\\
4

Section C




Architecture

Engineering

Envelope

Efficiency

Market

26

ENVELOPE / WALL SECTION MODEL

Ut —
u

/i

i

7

Z

Solar Collector

Wall Section

LS

Wall Detailing

women’s ccnﬂ’ 3



R EFFICIENCY / END USE + TOTAL + EUI

Engineering

Efficiency

Grid-
Interactivity

Market

27

Annual Energy Use & EUIl Decrease =

30,000 -
Model 1
Model 2 20,000 -
Model 3
Model 4 10,000 -
Model 5

kWh/yr O
Heating

Efficiency - HSPF

Cooling

Efficiency - SEER

Energy Demand (kWh/yr)

Heating Cooling Hot Water Lights +
Appliances
- 99% - 76% - 100% -21%

12%

e Mneaa- A |l|l‘“l

Total Energy Use

-712%

Heating and Cooling Equipment + Efficiencies

Model 1
Furnace
7.7
AC Unit

13

Model 2 Model 3

Furnace Ductless Mini-Split
9.2 15.8

AC Unit Ductless Mini-Split
16 18.35

Model 4
Ductless Mini-Split
15.8
Ductless Mini-Split

18.35

Journey

Site EUI
kBtu/SF/yr

-712%

Model 5

Water to Water
Heat Pump

15.4

Water to Water
Heat Pump

19.92



R EFFICIENCY / APPLIANCES Journey

Appliance Loads (kWh/yr)

0 Model 1 [DW AT1] Model 5 [A1] ~ Model 1 [DWA1] £ Model 1 [DW A2]
2,000
2,000 -+
1,000 -
Efficiency . . . ' . a A . . .
0 | — 0 ‘” T |-

- @ c - vl

. & ¥ & § b 4 s & 2 & g &2 2 g

Grid- > oy 5 T > = L = a < (= @) < >
. . = Q = - O P > g (N = 2
Interactivity - ; (i < > ; qn"n 2
= ) ¥ = _— c L
=~ c 0 S 0

g B .
Lights + Appliances
Model 1 Model 2 Model 3 Model 4 Model 5
100% LED Overall Load
. + -
Lights 100% Fluorescent 100% Fluorescent 100% LED 100% LED ’ Reduction
Improvements
. E Star + = °
Appliances HERS Reference HERS Reference HERS Reference HERS Reference Nersy Star 20%
Improvements

28



R EFFICIENCY / PARAMETRIC ANALYSIS + COMBINED MEASURES Journey

Architecture

Engineering

Envelope

Efficiency

Grid-
Interactivity

Health

29

Occupancy Schedule

lteration

Model 4 Ekotrope
Model 4 Open Studio

Improved Lighting
Daylighting
Interior Shading

Improved Appliances

Model 4

(Combined)

Model 5

(Combined + Passive Solar)
Model 5

(Combined + Passive Solar
+ Natural Ventilation)

Ekotrope to Open Studio

Room-by-Room Thermal Zones

Daylighting Integration

Heating
0.71
1.04
1.17
1.05
0.95
1.20

1.33

0.16

0.16

Detailed Hourly Outputs

Passive Systems Integration

Open Studio Model Improvements

Energy Use & EUI Decrease

Cooling

1.81
1.81
1.71
1.77
1.77
1.57

1.28

1.80

0.88

kBtu/SF/yr.
Lighting Appliances
1.05 9.53
2.34 9.99
1.14 9.99
1.97 9.99
2.34 9.99
2.34 7.65
0.95 7.65
0.95 7.65
0.95 7.65

EUI

13.1
15.2
14.0
14.8
15.1
12.8

11.22

10.6

9.6

= 36.5%

% change

-7.8%

-2.6%

-0.8%
-15.8%

-26.1%

-30.5%

-36.5%

EUI Decrease from
Model 4 Open Studio

1

0 —

1 -

-2

-3 |
Site EUI



R GRID-INTERACTIVITY / PV PANELS

Architecture

Engineering

Grid-
Interactivity

Community

30 Narrative 18

20% Roof
Coverage

PV System
Total Area of Unit | 616 s.f. Number of Panel | 22 (+2)
Conversion Efficiency | 19.7% Attachment | Roof Mounted
Power Rating | 525 W Battery | Lithium-ion
System Size | 7 kW DC Module Type | Thin Film

Electric Off-Grid w/ Battery System

NS

Battery Storage
Energy Path l

Battery

First Solar.

Meter

Inverter

First Solar Series 7 TR1 525 W Thin Filmj

oumney



R GRID-INTERACTIVITY

Engineering

Efficiency

Grid-
Interactivity

Life-Cycle

31

1,100
1. 000
900
800
700
600
500
400
300
200

100

PV Electric Output vs Demand

Electricity Demand Electricity Produced

Elec.: 8,540 kWh Elec.: 11,033 kWh
Excess: 2,493 kWh

women's ccnﬂ’ 3

PV Panel Carbon

Saving

Spending

Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec

PV Life Cycle Savings

Cumulative Savings
Yearly Savings

. Initial Cost

PV Panel Embodied CO, Grid Emissions
0.258 - 138
LCA A-D SPS(I): Emission
kg CO, eq/W actor kg CO,/MBtu
. 0.4701
SPSO E
Wattage/Panel 525 W . mission
actor kg CO,/kWh
Final +
Initial Panel 22 Energy 8,540 kWh/yr
Demand
4,015
Repl t ’
epPacerInen 5 GWP/yr
anels kg CO, eq
3,251 240,881
GWP/60 yrs GWP/60 yrs
kg CO2 eq kg CO; eq

PV vs Grid Only Electricity = -99%



R LIFE-CYCLE / EMBODIED CARBON / SUMMARY

T —— Life Cycle Stages
) ) )
4 Product Construction Use 4 End of Life Beyond
(A1-A3) (A4-A5) (B1-B7) (C1-C4) (D)
Envelope \ y ) L y )
| Cradle-to-Gate | Use |
I I |
| Cradle-to-Cradle |
I I
P Total Embodied Carbon
~ | Model 1 Model 2 " Model 3 ) Models 4 &5
60,000
40,000 60,000 60,000 -
20,000 - 40,000 - 40,000 -
o4 20,000 . 20,000 -

-20,000

32 Narrative 20

T
A1-A3

B2-B5

kg CO2eq

A-D

Code
IECC2009

IECC2021

Journey

Model
1

2

Material Substitutions

PHIUS

3+4+5

Percent Reduction
b/w Model 1 and 4&5

A1-A3

B2-B5

A-D

-168%

-29%

-27%



R LIFE-CYCLE / EMBODIED CARBON / MATERIALS

Architecture

Envelope

Life-Cycle

Health

Market

Community

33 Narrative 21

Carbon for Material Substitutions (A-D)

B Cladding Roof @ Slab

-29%
20,000 -
-67%
-197%
O —
kg CO2eq Model 1 Models 4 & 5

Eastern Red Cedar Availability

Invasive Eastern Red Cedar Expansion

Improved Materials & Location

low carbon
concrete mix

Local manufacturer-
Slab provides better heat retention-

*

Eastern Red Cedar
cladding /A

Sequesters carbon- \ |
Local and invasive species-
Biophilic positivity-

recycled standing
seam metal roofing

Better support for PV-
Lower long-term cost-

Journey



R LIFE-CYCLE / MATERIAL MODEL Journey

Architecture
Engineering S A
e
} i “““““mmm"mm T
= ”,“ T
TR —
Front View +
Entry Detail
Grid-
Interactivity
Life-Cycle

Back View +
Corner Detail

|

34



R LIFE-CYCLE / EMBODIED CARBON / LANDSCAPING Journey
Sequestered Carbon from Trees Carbon by Building Category
350
[=3
v
o~ 300 _ Materials Model 1 Models 4 & 5
8 —@— Cercis
o 250 canadensis
= Celti 2 Foundation 29,767 20,293
—@— Celtis

o 200 . . 3 Framing -2,081 -14,319
o occidentalis
S 4 Exterior Walls 7,645 14,677
2 150 Fraxinus 5 Roofing + Ceiling 25,210 19,018
@ pennsyvanica 6 Interiors 9,137 16,832
o —@— Catalpa speciosa 7 Specialties 219 165
v

Life-Cycle —8— Junglans nigra Total GWP 69897 56666

GWP per Sk 23.14 18.76
40 B0
Health
Years

Total Sequestered Carbon from Landscape Net Carbon Cradle-to-Cradle

86% more carbon
sequestered than
produced

Unit A: 7,548.76 kg CO2 per year 18.76 kgCO2/SF / 60 yrs = 0.31 kgCO2/SF/yr
Full Landscape: 22,646.28 kg CO2 per year -7549 kgC0O2/yr / 3021 SF = -2.5 kgCO2/SF/yr

R h found with the help of the C for Urban F R h and Gardeni -_—
- esearch found with the help of the Center for Urban Forest Research and Gardenia = 2.19 kg COZ eq/SF/yr


https://www.gardenia.net/native-plants/oklahoma

H ¢ HEALTH / EXTERIOR ouney

Architecture
Engineering
PV Array
Garden Bioswale
Future Wind Turbine
Grid- Water Feature
Interactivity .
The incorporation of biophilic design
elements within the site aims to cultivate a
Butte rﬂy Garden sense of tranquility and connection with
nature for its occupants. Biophilic design
fosters a safe and nurturing environment.
The design concept prioritizes organic
Health Hammocks elements that facilitate both communal
gatherings and solitary moments of
reflection. The bioswale on the north side of
the sit dual b ti
Greenhouse e5|.e serves dua purpose§ ycrea ing
gathering spaces and harvesting rainwater.
Community TS

36 Narrative 24



Architecture

Engineering

Grid-
Interactivity

Health

Community
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HEALTH / INTERIOR

Appliances

Comfort
Controls

Privacy

+ Induction cooktop
+ Filtered water
+ Closed Insert fireplace

+ 30 CFM per person
for 100 sq ft

+ Operable windows

+ Natural ventilation

+ Low VOC materials
+ MERV 13 air filtration
+ ERV

+ Individual room
thermal control

+ Natural ventilation

+ Ceiling fans

+ Acoustic privacy
(STC = 49)

+ Private rooms

+ Rural site

Acoustic
Gyp Bd Ceiling Fan ERV + Filters  Ceiling Fan
| | |
| = =
24 I
: Dl — —

| LU

+ + + + +

Baby Room
Changing Sink

Bedroom

Biophilic effects on wellbeing
Local availability

Reduction of water use

Low VOC materials

Healthy indoor air quality

Operable
Windows

Interior Elevations + Health

/

/

Q 0 0

L

:] womer cenler

Clerestory
Windows
Exhaust
Hood
L] |
0O 0 0

Fireplace
Insert

Elevated
Hearth

Wall Oven

Living Area

Material Selection Criteria

GREEN LABEL

+PLUS.

Indoar Air Quality
Testing Program

carpet-rug.org

cradle tocradle

PRODUCTS PROGRAM

Induction Operable
Cooktop Windows

@

GREENGUARD

GOLD



R MARKET / COST ESTIMATION

Architecture

Engineering

Envelope

Efficiency

Grid-
Interactivity

Life-Cycle

Health

Market

Community
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Building Information

Model 1

Model 4

Model 5

ourney

‘omen’s center

2 Foundation
3 Framing
4 Exterior Walls
5 Roofing + Ceiling

6 Interiors

7 Specialties
8 Mechanical
9 Electrical

Total Cost ($)

$37,456.60
$42,365.22
$39,950.16
$21,690.78

$97,690.30
$18,130.11
$51,488.87
$20,293.32

Replacement

$0.00

$0.00
$37,306.32
$35,859.27
$120,113.97
$0.00

$0.00
$48,292.45

Total Cost ($)

$39,365.28
$37,133.95
$70,332.37
$32,116.07

$101,491.14
$27,018.73
$55,043.68
$20,465.62

Replacement

$0.00

$0.00
$59,114.96
$23,985.77
$123,104.59
$15,852.90
$0.00
$49,153.95

Total Cost ($)

$39,365.28
$37,133.95
$70,332.37
$32,116.07
$101,491.14
$41,234.05
$46,991.81
$20,656.45

Replacement

$0.00

$0.00
$59,114.96
$23,985.77
$123,104.59
$15,852.90
$0.00
$49,153.95

Subtotal $329,065.36 $241,572.01 $382,966.84 $271,212.17 $389,321.12 $271,212.17
Contractor Fees (General Conditions, Overhead, Profit) $131,626.14 $96,628.80 $153,186.74 $108,484.87 $155,728.45 $108,484.87
Architectural Fees $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
User Fees $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Total $460,691.50 $338,200.81 $536,153.58 $379,697.04 $545,049.57 $379,697.04
Cost Per SF $152.50 $177.48 $180.42

Total Life Span Cost $798,892.32 $915,850.61 $924,746.61



R MARKET / COST ESTIMATION ouney

Architecture |
Model 1 _g152.50/SF  $460,691.50 Model 4 _417748/sF  $536,153.58 Model 5 _180.02/sF  $543,837.94
Total Total Total
Engineering
Electrical . .
Electrical : Electrical :
6% | Foundation cos Foundation oo Foundation
: 11% 10% 10%
Envelope Mechanical A Mechanical Mechanical Framing
16% & 14% 12%
Specialties Specialties Specialties
(o)
Efficiency 5% 7% 11%
Interiors Interiors Interiors
Grid- 30%
Interactivity 16% 18%
(o) (o]
Increase Cumulative
Life-Cycle Increase

Health COST PER SF
IV od el 1

Market Model 4 | I
ML od el 5
Community 0 20 40 60 80 100 120 140 160 180 200

39 Narrative 29



& MARKET / LCA / CUMULATIVE COST

Architecture
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Efficiency
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Market
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1,000,000.00

900,000.00
800,000.00
700,000.00
600,000.00
500,000.00

400,000.00

1,000,000.00

900,000.00
800,000.00
700,000.00
600,000.00
500,000.00

400,000.00

Model 1 Without P.V.

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

Model 1 With P.V.

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

1,000,000.00

900,000.00
800,000.00
700,000.00
600,000.00
500,000.00

400,000.00

1,000,000.00

900,000.00
800,000.00
700,000.00
600,000.00
500,000.00

400,000.00

Model 4 Without P.V.

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

Model 4 With P.V.

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

Energy/P.V. Cost

M Building and Material
Replacement Cost

1,000,000.00

900,000.00
800,000.00
700,000.00
600,000.00
500,000.00

400,000.00

1,000,000.00

900,000.00
800,000.00
700,000.00
600,000.00
500,000.00

400,000.00

oumney

Model 5 Without P.V.

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

Model 5 With P.V.

1 4 7 10131619 22 25 28 31 34 37 40 43 46 49 52 55 58
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$1,000,000.00

$950,000.00

$900,000.00

$850,000.00

$800,000.00

$750,000.00

$700,000.00

-e-Cumulative Cost

59806593'25

Journey

$918,..904.37
4 $895,554.33
age T <
$834,863.57 $829,047.93
0‘0
$762,652.45
Model 1 Model 1 Model 4 Model 4 Model 5 Model 5
Without P.V. With P.V. Without P.V. With P.V. Without P.V. With P.V.

Cumulative Cost = Upfront Cost (Construction) + Cost of Operational Energy



R MARKET / LCA / ENERGY + COST + CARBON
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1,050,000

950,000
850,000
750,000
650,000
550,000
450,000
350,000
250,000
150,000

50,000

-e Cumulative Cost ($)

-e Cumulative Carbon (kgCO2 eq)

Journey

Cumulative Cost = Upfront Cost (Construction) + Cost of Operational Energy
Cumulative Carbon = Embodied Carbon + Operational Carbon

S 918,904.37 895,554.33
° * ... ............
924’901 '.. ..................................... 2 SR TT
o e e et o. 000000 .
et 834,863.57 829,047.93
762,652.45
382,607
o
L 295,958
o.‘.O
85,580 o 38,870 .. ... 58327
o'o l
F
Model 1 Model 1 Model 4 Model 4 Model 5 Model 5
Without P.V. With P.V. Without P.V. With P.V. Without P.V. With P.V.
Number of P.V. panels required 20% P.V. roof
would not fit on this roof coverage



H e & COMMUNITY / GOALS + SITE ouney

Architecture “We recognize that an unplanned pregnancy
IS a complex issue that must be met with
compassion and a loving approach.”

Goals Within Design Site o
Future Expansion o o= s e PV Array

Hillsdale + Land is donated by community member
Community + House parents are Hillsdale residents
+ Local church offering support

g = @ Pizza Oven

Butterfly
Garden

Journey + Cluster Design
Community + Outdoor living space
+ Open plan Interiors , ,
Wind Turbine
Health . .
Resilient + Local Material Choices
Construction + Passive Solar Heating and Cooling
+ Maintaining Human Thermal Comfort Greenhouse g i L
Community

43



ey

jwomcn’s center

COMMUNITY / SITE MODEL

Architecture

Site Axon

Site Model
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women’s center
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Community Resiliency
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QUESTIONS
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Model 1 vs. Model 5 Comparison

Baseline:
30112 kWhlyr

Improved:
9346 kWh/yr
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Dimensioned Plan, Units A1 & A2
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Acoustic Partitions Plan, Units A1 & A2

GQuietRock® 510 e

clo
g ( Product Specifications:
@]
Thickness: 12" 012, Trnm), tapered edges
it h: 4" (1220
Lengthes: ' (2425rmrnd, 9° (283, 10" CE04Emnm),
12" (S
W eig bt 213 besd=git
STC-rated Azsemblics (per ASTM EQ0): 47-E2
Flarne Spread (per A5T M E &d): Class &

Product Standards: C17&8
Irstallation Standards: ASTh 240 Ge-214, GA-218

L A=zernbly: t

WE" low eozt sound damping gypsum panel - CaietRock® B10 is spproved for use as an sddtoral laver on
ideal for installation in residential and remodeling one or both sides of the US00, W00, w400 and WwhoD wall
applications. InstalkE similar to standard gypsum desigs as the face layer or attached to the studs | CListRock®
panels, no special took required. E10 iz approwed for use s an addtional |awer inthe LEO0and

PE 0 series flooncsling assemblies ! CuietRock? B0 pars

riot v Eted mor irtended == o3 substitate for 4he regained
lzveri=) of UL Classiiied Gypsunn Board inthe above listed

L]

Common Wall Assemblies: desigs.

Zingke Light Gauge Stesl Frme sl

5TC 50 252" 26 g Fed S, 247 0. 5TC 5z 2627 26 qu. SEd Shuds, 247 Ou. 50 57F: 252 26 ga. Shesl S0l 247 o0,

T T, B AT AT N

5 TE = N 12 e tRock® on one side, 12 Al tRock® Coaer Thps X on one Side, T oner 12 CaietRodl® onone side,
1,2 Gypeurnan the ather Typ= X on the ather T 2 orvder Tupee 0 the other

ZinglkeWWood Frarme'Malks

° STC 47 snge Zxd wood suds, 247 00 STC 49 single 2edwond shuds, 247 0. 5TC 52 single 2edwond shuds, 247 0.
STC Rating of 49

International Well Building Institute recommends a minimum STC A L S 4 kit

rating of 40 between circulation zones and regularly occupied Othar oo Frams Wl
S 517 ered Zred wood Shds, 8 o,

spaces. - ﬁ

M L ety

12" CEtRock® on one side A iROge: on bodh ouler walls
12" Gypeurn on e ofher 1" dina-ghield shatt ine rietari=l Doth sides
* Eebiriadad ST b 34 1 - 0 E B b nybrtin g TP W I Bk L I Il B Sl appd b ofre oy
Tho+ I r' ricabben 2o bdn 3 In bl e 3k thrém-inlpu'po—ﬂ-!mllln. P 2t r-p 2 d 440 kb ree ard b ek B + The -2 d 41 ST radd Irikn died b Ao aee a4 Do rebnactie n
prart -3 badr + 30 I e 0 finad STC radneg -+, FABSDm Gre-ma i 2 ik g o -+ A Crabrepe. FhnMrg #: p:brm_ﬂ:ﬂ-lrhgb,lﬁ'hwl ared i rer ek, ivtthed ke In HfEH s

atrkrel Bprart b #odr ok o 2 nb rasea inccbebar + i sedraniet Bernper aluree s TSP EEO) 4 e el B aesd . Ol e B0 poareH # el B s e fBE I depar s unedie Sesn, on Aappeerted
AP A b PR b rrdet b pr=duct Frop 0 e el B Bdoen s hll+ et rel, 400 incl Spp B reg 2o rosin bl rey Crabe =00 panHe,

FAECM Gyrcni | 37551 Chamy Strat, Mok, (D, 060 1,500 FETE153 ey, Fabe OSUPEIN & | W O oF oo som | PR 100000700 18 =
PADCCT ByPataTL @ o0 reom sapmr 1 rphis moered FER00=Gapaar, He FAE OO0 koo, ELSHRES, Cub, b CRbstiny™ Ol b54al™ Fro, CRbsif 4™ CRbbohie™ Fre: ared
CritbCia o bradrradr

bk b | ak drma b < ragirinra-d bracdreader of Farcific Coadt allding Pre-doks Inec ared D anoeed b PR OO =G pran In bk Uink-d Fodes ared sbher coandchz, Indorcad onomd] +
Eir charg v ek reboh, Crbtto-de™ 2H brcon b 16, pabnd rearod-+ 10 5ol ared Tkt MR
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Floor Plan, Units A1 & A2

Sherwin Williams — Pure
White ProMar 200 Zero

ShawContract - Reside 12
MIL Hearth 9141

Local Lumber
Eastern Red Cedar Wood



Door and Window Schedules

=

) North Elevation

[]

EEE

0 West Elevation

A H | H

/1 South Elevation

51

S [l | " 1 f |
— 116"=1-0 271/16" = 10" £ 116" = 1'-0"
MARK DOORTYPE | COMMENTS MARK | COMMENTS
100 A EXT. A1l Single Hung
rr , 55 4 4 s0 4, 4 5w 2o, 4 3o 101 B INT. A2 [Single Hung
W W W W 102 B INT. B [Fixed
_a —) 103 C INT. C  |Fixed
/ N
\\ // p , // // , // // N 104 D INT.
NI 4 / / 4 / / 4 / N . 105 D INT. WINDOW SCHEDULE
7 - N \ N\ AN N A N N s N 106 E INT.
:I/[ N AN \ N AN \ N N / 107 D INT.
AN \ AN N N \ N AN /7
- \ N - 108 B INT.
B CDE F G H | S
110A B INT.
Eﬁﬁ':-lolzrrame ISrtﬁ:iioéore ISrgﬁ[iioCriore ISnctJﬁ:iioCEore Q;ﬁgcgore ISn;ﬁ:oéore ISn;ﬁtriioCr:ore ISnctJﬁ:ii"oéore .El)r.lt::iolgrame 1 1 OB C INT'
Temp/ Glass Panel Red Cedar Red Cedar Red Cedar Red Cedar Red Cedar Red Cedar Red "Cedar Polycarb. Panel .I 1 0 C C INT
110D C INT.
1 e A r—= 4 v /ﬂ?'”j 111A D INT.
 — {L‘f , g-2 g-1 P g N
: 1 ﬂ' 'ﬁ 1 ¥, 111B D INT.
I 4 N @ 1128 D INT.
Cetr ol 112C D INT.
. ) i 112D D INT.
- ’ 113A B INT.
= . 1138 C INT.
_______ N e el i e i e i
114 G INT.
115 G EXT.
Al A2 B C e | e
Double-Hung Double-Hung Fixed Fixed ] 1 7 I EXT
Wood Frame Wood Frame Wood Frame Wood Frame
QTY. 14 QTY.5 QTyY. 1 QTY. 8
DOOR SCHEDULE




Mechanical Plan / VRF + Ductless ERV

COUDVWATIR o e =

HOT WATER - -

WASTT

mN sPUTUNT |

OF QTICN BOX O

o |

!
f
=
J
HEERE
s
)

=
|
D I | T1 | W D C
39-0/32 (998) . T
§ )
~ g °
: = Ezm Ok
1 | - @
— - Inspection opening
\ 1
' pn &5 -~ ~ -
[34-11132 (872) . Botom : | 2 | |ece. l 23-5/8
Air Outiet Hole A\ 91/4") 2 111167 .
(Bottom view)

52 Multi-Zone LG Mini Split Twin Fresh Expert RHA - 50 Decision Box
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Mechanical Plan / 4-Pipe Fan Coil + Passive Solar + Ductless ERV

DISTRICT CHILLER

(0

T B — —

0

A
|

i
|
|
|
|
O /e

‘ ﬁ

md SiES e Se Sl
\ /

PASSIVE HEATING

RETURN WATER —- —- —

SUPPLY WATER ————

WASTE

O

VENT STACK

FLOOR DRAIN

Twin Fresh Expert RHA

=~

-

0

(WINTER) | P
01 il || | R O I S —| — |

FH Fan Coil Units Low Profile
Horizontal Series D

Optional copper vented double
wall coaxial heat exchanger
available only on 018 and 025
“heating only” models

R-410A refrigerant

Optional InteliStart™
reduces starting

tby 60-70%
curentby High efficiency copper or

=1 cupronickel coaxial heat

Field switchable control exchangers

box (end to end) for
application flexibility Full refrigerant suction
tube, heat exchanger, and
waterline insulation to
prevent condensation at
low |oop temperatures

Insulated and corrosion
resistant cabinetto
reduce noise

Microprocessor control

compressors for improved
with robust safety controls

reliabiity

Dualisolation compressor
mounts to reduce noise
and vibration

Compressor sound blankets
for reduced noise

Standard waterlines out
the back (field switchable
to front via control box)

Captive FPT water connections
eliminate ‘egg-shaping’ backup wrench

Envision Geothermal Hydronic
Heat Pump
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i SPIGOT
CITY SUPPLY ]
O ] O C
EN
Allen + Roth Single
H20ptimum 1.1gpf 12” Origin 21 2-handle Niagara Conservation Handle Pull-down Premium Drinking Water Safe Garden
Rough Tank WaterSense Bathroom Sink HealthGuard 1.5-gpm Kitchen Faucet with Hose

Plumbing Plan

Faucet with Drain Sprayer

COLDWATER —-—-—

HOT WATER ST

WASTE —————

VENT STACK

FLOOR DRAIN

Water Consumption:
110,000 gal/year

AET - EagleSun DX: DX-80-64
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Electrical Plan

52"

Hunter Aerodyne Fan

23.5"

= |
-\ F 1 \
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e ‘Lé N [
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- & e,
’ \\\ o
P, e 1
\‘-'-,4 , ) -a..%-'é\ -
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0
552 1 - I
! A- 11~ / s
R/ =" Te____.&
S i o~
N |
N3 ?
m..!}w A i P s
11 S 3
ks PO |
3.25"
132" Max
12"

SWITCH OUTLETS
I_il SINGLE SWITCH
&l DOUBLE SWITCH
I_&l TRIPLE SWITCH
Sty THERMOSTAT
RECEPTACLE OUTLETS
Ii_l DUPLEX OUTLET
& RANGE OUTLET
& DRYER OUTLET
% GFI OUTLET
LIGHTING FIXTURES
1%}
6" CAN
Q
8" CAN 52" CEILING FAN
325"
I I —_— ]
" [
175" ;
3
(
122"
*Max OA

Maxim Horgen Pendant Light



TOTAL WATTS /

SQ.FT

Electric Lighting Design

B 0.2 W/SQ.FT

|
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[l . = N
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AVERAGE ILLUMINANCE WORKSHEET - ELECTRIC LIGHTING

LUMEN METHOD ISIMPLIFIED]

|Designer :INIT3D

| Space Type: Laboratory Space

1 PHOTOMETRIC DATA

IECC Lighting Power Alloawnce =

Watt/sF

IESNA Illlumination Category R
IESNA Recommended Illuminance: 20 fc
— -_—
Lamp type: INIT3 D
Lamp lumen output: 1,294.0 | Lumens Ceiling cavity
Lamp wattage: 12.0 Watt —
Lamp efficacy: 107.8 Lumens/Watt |
Recommended spacing, 0° (between parallel rows) 1
Recommended spacing, 90° (within the same row) 1 H L
] W
Number of lamps per fixture 1 Lamps '\
Fixture lumen output 1,294.0 | Lumens Room cavity Wark surface
Fixture efficiency 100.00 % —
Fixture wattage 12.00 Watt
Reduced efficacy (luminaire efficacy) 107.83 Lumens/Watt Floor cavity
2 ROOM DESIGN Height of the three cavities
Length of space (L) = 32.667 ft hee = 0 ft
Width of space (W) = 22 ft hge = 5.5 ft
Height of space (H) = 9 ft hee = 3.5 ft
Ceiling cavity reflectance (CCR) 80 % CU interpolation
Room cavity reflectance (RCR) 50 % RCR 2 2.15 3
Floor cavity reflecatnce (FCR) 20 % cu 106 105.24 101

3 SIZING THE LIGHTING SYSTEM

A: Effect of room geometry: determine the equivalent-square room length (W, ) and the room cavity ratio (RCR).

W, =W+[(L-W)/3] =22 + [ ( 33 - 22

)

/ 31 = 25.56 ft

RCR=(10xHg) /Wyq = ( 10 x 55 )

/

25.56 2.15

According to the photometric data, obtain the Coefficient of Utilization (CU) of this luminaire in the given space

| CU = 105.24%

@

Effect of maintenance conditions of the space and the system (cleaning, lumen depreciation, relamping, ... etc.)

| Light Loss Factor (LLF) = 0.85

0.85 for good conditions, 0.75 for average conditions, and 0.65 for poor conditions

C: Calculate useful lumens from one luminaire reaching the workplane

fixture lumen
= outout x CU x LLF =
Useful lumens from one luminaire B
= 1,294.00 x 1.052 x 0.85 = 1,157.53 Lumens
D: Calculate total lumens needed on the workplane
Recommended
- illuminance X space area -
Total lumens on the workplane
= 20 X 718.67 = 14,373.48 Lumens
E: Calculate number of luminaires
Total lumens on / Useful lumens
Number of luminaires the workplane from one
= 14,373.48 / 1,157.53 = 12.42 Luminaires
4 DESIGN EVALUATION
Actual number of luminaires used = 12
Acctual illumination level provided = 20 x 12 / 12.42 = 19.33 fc
Light load = 12 x 12 / 718.67 = 0.20 Watt/SF
Light load index = 0.20 / 19.33 = 0.010 Watt/fc.SF
Floor area covered per luminaire = 718.67 / 12 = 59.89 SF/Luminaire
System's overall efficiency = 100 X 1.05 X 0.85 = 89.45 %

Red text denotes user-provided input data. Last updated October 27, 2022
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Phius CORE Prescriptive 2021 Snapshot

Input or select data in teal cells

State OKLAHOMA
City VANCE AFB
ASHRAE (169-2021) Climate 4A
Zone
iCFA* (ft2) 3021
Number of Bedrooms* 6
Number of Stories 1
*per dwelling unit
| 1 General |
iCFA divided by Number of Bedrooms Maximum Limit 900 ft2
(Calculated Value based on Inputs) OK, Meets Limit 504 2
| 3 Compactness |
Envelope Area Maximum 9700 2
(Maximum Envelope to Floor Area Ratio) 3.21
| 4 Solar Protection |
4.1.1 | Whole Window SHGC Maximum 0.40 —_—
4.4.1 | Projection Factor for Fixed Overhangs Minimum NR
| 5 Thermal Enclosure |
5.1.1a| Fenestration / Openings Maximum Whole U-Value 0.19 (BTUM.f2°F) ————p
5.1.1b| Walls & Overhang Floors - Effective R-value Minimum Effective R-Value 3 (f2.°F.h/BTU)
5.1.1¢| Roofs / Ceilings Minimum Effective R-Value 61 (f2.°F.h/BTU)
Whole Slab Foundations, Below-Grade Walls,
5.1.1d [Floors Minimum Effective R-Value 12 (f2.°F.h/BTU)
of Conditioned Basements & Crawl Spaces
5.1.1e e L.Jnoondltloned ST Gl Minimum Effective R-Value 17 (f2.°F.h/BTU)
Spacss & Pier and Beam Floors
| 6 Moisture Risk Limitation |
Fenestration Condensation Resistance Minimum
[ 7 Mechanical Ventilation |
7.2.1 | Sensible Recovery Efficiency, Heating Mode Minimum 75% >
7.2.2 | Total Recovery Efficiency, Cooling Mode Minimum 500
7.2.5 | Total Length of Fresh Air Ducts to Outside Maximum 44 ft
8 Mechanical Systems
Select System Type
Minimum COP @ 5F 1.8
8.21 i
Air Source Heat Pump Hiinimum SEEE 15.0

*NR = No Requirement

For further details, please see the Phius CORE Prescriptive 2021 Checklist.

Passive Solar Heating Information

Changes for Design:

Values: South Windows: 0.44
Solar Collector: 0.6

Values: South Windows: 0.22
Solar Collector: 0.21

ERV: 93% recovery efficiency
Rise.com

Triple Pane

o

/5

Triple Pane vs. Double Pane Glass

Double Pane

VS.

- 3
TR
v R\ T

DOUBLE-PANE WINDOWS TRIPLE-PANE WINDOWS
AVAILABLE MATERIALS Wood, fiberglass and vinyl Wood, fiberglass and vinyl
$-885 $5-335%
COST ; ;
Commonly less expensive Commonly more expensive
More efficient than :
ENERGY EFFICIENCY single-pane windows Most energy efficient
NOISE REDUCTION Better sound parionmance than Best sound performance
single-pane windows "
SIZES Available in all sizes Available in all sizes
Good for moderate climates, quieter Best for extreme climates,
WHERE TO USE environments and south- and noisy places and north- and
west- facing rooms east-facing rooms

Table from Pella.com

+ Due to the utilization of night insulation,
isolated solar heat gain space, roof and wall
insulation, and energy recovery ventilator, we
were able to choose double pane to save on
cost while still be close to the Phius Passive
House U-Value of 0.19. The values we chose
were 0.21 and 0.22. The value of the SHGC
(Solar Heat Gain Coefficient) was originally 0.4.
However, we are wanting more solar
transmission to the solar heat collector space
for the water tubes, so that was increased to
0.6.



Passive Solar Heating / Baseline vs Improved

Average Outdoor Temperature for December 21st: 15.6°F

BEFORE IMPROVEMENTS:

Passive Solar Heating Calculations, Whole Dwelling Unit, Isolated Heat Gain

AFTER IMPROVEMENTS:

Passive Solar Heating Calculations, Whole Dwelling Unit, Isolated Heat Gain

Hillsdale, OK December 21

Based on the Balance Point Temperature Method. [Simplified]

Location: Design: Occupancy:
| Hillsdale, OK s Total interior area (sq_ft) 3,188.22 |enclosed & Heated Number of people:
Average outdoor temperature °F | 156 I December 21 Area of roof (sq ft) 3,582.17 |insutated People (Btuh/person):
Area of exterior south wall (sq ft) 813.01 |south. including windows Hours of occupancy/day
Thermostat temperature °F Area of other exterior walls (sq.ft): 1,764.22 |4 other including windows
Area of South windows (sq.f): 144.00 |soutrfacing
Orientation Area of all other windows (sq ft) 120.00 |u other directions
All day solar intensity (Btu/sqft) All day (direct) Exposed perimeter (ft')

Positive valuel!!

Sunshine hours (sunpath diagram): Hours Total area of windows (sq.ft) . All directions

All day (diffuse) Net area of south wall (sq_ft)

Nighttime hours
Gross area of exterior walls (sq.ft). Including windows
Total area of exterior walls + roof (sq_ft)

Building's Balance Point Temperature: | Glass to wall ratio

Envelope-to-floor area ratio
Solar Collector glass-to-floor area ratio: South facing glass / interior area

oF
Required Thermal Mass (Weight of Water_in Ib) 0.0 Solar Collector
(Volume of Water_in Cubic ft) 0.0 Glass area of Solar Collector (sq.ft): ms«m

* No Night Insulation

* Phius Glass Value Requirements
 No Solar Collector Space

* No Thermal Mass

Result: Building’s Balance Point Temperature : 34.5 °F > 15.6 °F
Code-compliant design cannot provide 100% passive solar heating
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Dwelling unit [envelope load dominated building type]

Based on the Balance Point Temperature Method. [Simplified]

Lighting
T

Net area of exterior walls (sq ft) Excluding windows Equip. load (Watt/sq ft)

R added night insulation

Location: Design:
Hillsdale, OK a3t Total interior area (sq ft): 3,188.22
Average outdoor temperature °F: | m December 21 Area of roof (sq.ft): 3,582.17
Area of extertor south wall (sq.ft): 813.01
Thermostat temperature °F: Area of other exterior walls (sq.ft): 1,764.22
Area of South windows (sq.ft): 144.00
Orientation: Area of all other windows (sq.ft): 120.00
All day solar intensity (Btw/sq.ft): All day (direct) Exposed perimeter (ft'):
All day (diffuse) Net area of south wall (sq.ft): 669.01
Sunshine hours (sunpath diagram): Total area of windows (sq.ft): 264.00
Nighttime hours: Net area of exterior walls (sq.ft): 231323 B

Gross area of exterior walls (sq ft): 2,577.23
Total area of exterior walls — roof (sq.ft): 6,159.40

Including windows Number of Bedrooms

Building's Balance Point Tcmperamre:l Glass to wall ratio: 102%

Dwelling Unit Floor Area (sq.ft)
(roof + exterior walls) / interior areaVentilation rate (CFM)
R added night insulation

Envelope-to-floor area ratio: 193

Solar Collector glass-to-floor area ratio: 3.61%

5.0 [
Required Thermal Mass (Weight of Water_in Ib): 1,564.0 Solar Collector
(Volume of Water_in Cubic ft): 25.0 Glass area of Solar Collector (sq.ft): m

* Night Insulation — Double Cell Black Out

Cellular Shades on Tracks

* Glass Values: (Utilized Viracon)
« Solar Collector Space
« Thermal Mass

Viracon: Viracon: Cellular Window Shade:
17 (25mm) Insulating with 17 (25mm) Insulating with Double Cell Cellular Window Shades Black
RoomSide Low-E VE13-85 RoomSide Low-E VE13-85 Out on Tracks
\ \l Double Cel
—U-Value: ——  U-Value:
Winter - 0.22 Winter - 0.21
Summer - 0.19 Summer - 0.19
SHGC: SHGC:
Value - 0.44 Value - 0.60
» »

Occupancy: Peaple Materials: HHinse.
|Enciosed & Heated Number of people:
People (Btuh person): 245.00
South, including windows Hours of occupancy/day: 3.00 lis-ou U roof:
All other, including windows

|South-facing

[ 6w
Lighting SHGC of glass:
Light load (Watt'sq ft): SC of glass:
Equipment R added night msulation:

Equip. load (Watt'sq ft):

Positive vaiue

Number of Bedrooms:
Dwelling Unit Floor Area (sq.ft): 3,188.22 SHGC of glass:
(roof = exterior walls) / interior area  Ventilation rate (CFM): 148.1466 SC of glass:

|South facing glass / interior area

Dwelling unit [envelope load dominated building type]

R roof insulation: 78.35

sencible R wall insulation:

6.50 [a. U wall:
U glass:
U glass:

8.50 PEAENEES

Solar Collector

Ventilation U glass:

U glass: 0.106 [

R added night insulation:

Heat recovery

Heat recovery %:

Rise:

Energy Recovery Ventilator

Vents-US TwinFresh Expert RA1-50-2 Ductless
Energy Recovery Ventilator

With an integrated humidity
sensor or connection to an
external sensor, the unit
provides a comfortable
microclimate, while the
integrated control system
ensures easy operation

Result: Building’s Balance Point Temperature : 15.6 °F (exceeds necessary)
Due to the deep overhang, February was the critical month (design

condition).



Passive Solar Heating / Sizing the Systems’ Components

. . . i . . Analysis: visual representation of the performance of the Dwelling Unit Hillsdale, OK December 21
Passive Solar Heating Calculations, Whole Dwelling Unit, Isolated Heat Gain Hillsdale, OK February 21
Based on the Balance Point Temperature Method. [Simplified] Dwelling unit [envelope load dominated building type] Heat Loss (a|| d ay) December 21 U Daytime U Nighttime AT
H I = d Total (all day) Btuh/ °F _hours Btuh/ °F _hours °F Total
e Io o n Location: Design: Occupancy:  Ppeople Materials:  House Roof 759488  Btu 31.80% 5609 95 5699 145 555 75,948.8
Hillsdale, OK [%633 N Total interior area (sq.ft): 3,188.22 |Enclosed & Heated Number of people: 6.00 R roof insulation: Net Solid Walls 67,1962 Bt 28.14% 5042 95 5042 145 55.5 67,1962
Average outdoor or design °F: 15.6 February 21 Area of roof (sq.ft) 3,582.17 [insulated People (Btuh/person): 245.00 [sensible R wall insulation: Glazed Windows 497693  Btu 20.84% 5080 95 2722 145 555 497693
Area of exterior south wall (sq.ft) 813.01 [soutn, including windows Hours of occupancy/day: 3.00 [day-out U roof: Solar Collector 106043 Bt 4.44% 1125 95 580 14.5 555 10,6043
Thermostat temperature °F: Area of other exterior walls (sq.ft): | 1,764.22 |l other, inclucing windows 6.50 [ U wall: Exposed Perimeter + Slab 214732 Bw 8.99% 1611 95 1611 145 55 214732
Area of South windows (sq.ft) 144.00 [south-facing 8.50 [Heenes U glass “Ventlation 138210 B 5.79% 1037 95 1037 145 . 13,8200
Orientation: Area of all other windows (sq.ft): 120.00 AN other directions nlghl—as\eep U glass:
Unobstructed all day solar intensity (Btu/sq.ft) 15568 (RS Exposed perimeter (ft): 230.17 Lighting SHGC of glass: TOTAL Heat Loss 2388128 B Al Day
Al day solar intensity after shading (Btu/sq.ft 2334 IR Net area of south wall (sq.ft): 669.01 Light load (Watsq ft) SCof glass: . HEAT LOSS BREAK DOWN, THROUGH ENVELOPE, PERIMETER, AND VENTILATION (BTU).
158.9 A1l day (diftuse) Total area of windows (sq.ft) 264.00 (RIS Equipment R added night insulation:
Sunshine hours (sunpath diagram) Net area of exterior walls (sq.1t): [EEERPICEKIPERN s lucing windows Equip. load (Wattisq ft) Roof
Nighttime hours: Gross area of exterior walls (sq.ft): PETA LM i .cing vindows Ventilation U glass
Total area of exterior walls + roof (sq.1t): [RERCBIICM nciucing vindovs Number of Bedrooms U glass:
[ Building's Balance Point Glass to wall ratio: 10.2% Dwelling Unit Floor Area (sq.ft) SHGC of glass: Net Solid Walls
Envelope-to-floor area ratio: EREEN (oot + exterior valls)/interior area  Ventilation rate (CFM): [IREEEIREIN SC of glass:
Solar Collector glass-to-floor area ratio: ALl South facing glass / interior area R added night insulation: Solar Collector
Required Thermal Mass (Weight of Water_in Ib) Solar Collector Heat recovery
(Volume of Water_in Cubic ft) Glass area of Solar Collector (sq.ft); ELLNO ) south-facing Heat recovery % Glazed Windows

Exposed Perimeter + Slab

The total building thermal envelope UA = sum of U-factor times assembly area
1. Building Overall Heat Transfer Coefficient Ventilation

UA-Building (day)

during day hours (without night insulation) + ventilation Btuh/ °F Formula:

o - 50,000.00 100,000.00 150,000.00 200,000.00 250,000.00 300,000.00
UA-Roof 3,582.17 sq.ft 0.016 Btuh/sq.ft °F 56.99 UA=AreaxU Roof
UA-Net Solid Walls 2,313.23 sq.ft 0022 Btuh/sq.ft °F 50.42 UA=AreaxU Wals
UA-Glazed Wind o _
SeECIEEONS 26400 sqft 0200 _Btuhisq.ft °F 52.80 UA=AreaxU Glass HEAT LOSS BREAK DOWN, THROUGH ENVELOPE AND VENTILATION (BTU).
UA-Glazed Solar Collector 105.00 sq.ft 0.200 Btuh/sq.ft oF 21.00 UA=AreaxU Solar Collector
, Envelope Heat Loss 2143875  Btu 89.77%
UA-Exposed Perimeter + Slab 230.17 _linear foot 0.07_ Btuhlft °F. 16.11 UA = length x U Exposed Perimeter “Sotar Colecior eat s 06043
T olar Collector Heat Loss 10,604. Btu 4.44%
UA-Ventilation (total house) 3188.22 sq.ft 6.00 _bedrooms. 7.0% 10.37 Vent Rate = 0.03 floor are + (7.5 x no of bedrooms +1) Ventilation —_— e e °
SN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEN _ o 10 Ventilation 13,821.0 Btu 5.79% Envelope Heat Loss
ourly UA (daytime) = 207.69
K . . . . . .
:  The Heliodon was beneficial in determining the percentage of
: . . . . . UA-Roof 358217 sq.ft 0.02_ Btuh/sq.ft °F 56.99 UA=AreaxU Roof
= UA-Net Solid Walls 231323 sqft 0.02_Btuhisq it °F 50.42 UA = Area xU walk
: light intake the overhang and window combination. The created : 51925 s as
. - UA-Glazed Windows 264.00 sq.ft 0.10 Btuh/sq.ft °F 27.22 UA=AreaxU Glass
- H H L UA-Glazed Solar Collector 105.00 _sq.ft 010 Btuh/sq.ft °F 10.82 UA = Area x U Solar Collector
. . 1 X . .
:  model was tracked for every hour of sunlight during the day. We : S
.
- . . . . UA-Ventilation (total house) 3,188.22 sq.ft 6.00 7.0% 10.37 CFM x 1.08 x (1-Heat recovery %) Ventilation
.
:  were able to alter the form and distance of windows to bring : I
.
. L]
. . . . :
. m | h t f p I h t g . Average Hourly UA = UA = (UA day x day hours) + (UA night x night hours)/24 Space design
* O re I g O r a SS I Ve SO a r e a I n ° - 50,000.00 100,000.00 150,000.00 200,000.00 250,000.00 300,000.00
2. Internal Heat Gain
NN NN I NI NI NN NN NN SN NS NN I NN NN NN SN NN NN NN NN NN NSNS NN NSNS NS NN NN EEEEEEEEEEEEEEEEEEEEEEmnns®
Heat gain (day day hours - partially occupied Formula:
People 6.00 people 24500 Btuh [ 147000 |
Equipme: 030 Wattisqft 318822 sqift 341 | 326155 Q= Power load x area of space x 3.41 Equipment
] Heat Gain (all day) December 21 right hours - occupied day hours - partially occupied
pE———— S Total (all day) Btuh _hours Btuh _hours All-day total
People 26,460.0  Btu 11.08% 14700 1450 14700 6.50 26.,460.00
People 6.00 people 24500 Btuh 1,470.00 Q= Number of people x Heat gain from one person per hour People T — 118720 B 4.97%
Light 012 Watt/sq.ft 318822 sqift 341 1,304.62 = Light load x area of space x 3.41 Light B — 78‘277.2 5 3'2 8% 13046 1450 00 650 11,872.04
. uipment g B tu .
Equipment 030 Watt/sq.ft 3,188.22 sq.ft 341 3,261.55 = Power load x area of space x 3.41 Equipment quip 32615 1450 32615 9.50 78,277.18
_ 6.036.17 Accounts for hours of sleep at night, with 10% light load. Solar - Solar Collector 61,2018  Btu 25.63% Accounts for hours of sleep at night, with 10% light load.
Solar - South Windows 539723  Btu 22.60%
Solar - other directions 7,029.5 Btu (diffuse) | 2.94%
Hourly Average = Btuh Q= [(ax number of hours) + (q x number of hours)}/24 Occupancy
3. Solar Heat Gain: TOTAL Heat Gain 2388128  Btu All Day
e gan HEAT GAIN BREAK DOWN, BY HEAT SOURCE, IN ONE DAY (BTU)
Direct solar (Solar Collector) 1,556.79  Btu/sq.ft 105.00 sq.ft 0.690 4,697.22 Solar Heat Gain = [(all day solar gain) x glass area x SC] /24 Direct
Direct solar (South windows) 233.38 Btu/sq.ft 144.00 sq.ft 0.43 595.53 Solar Heat Gain = [(all day solar gain) x glass area x SC] /24 Direct People
Indirect solar (North windows) 158.88  Btu/sq.ft 120,00 sq.ft 0.43 337.86 Solar Heat Gain = [(all day solar gain) x glass area x SC] /24 Diffused
Light
Hourly Average = Buh Solar Heat Gain = direct + ifused
Equipment

4. Balance Point

Solar - Solar Collector

At Balance Point Net Thermal Exchange=zero Balance Point (T ) = Thermostat Temperature - (Qi / UA total)

AT =(Q, / UA total) 56.4 °F Solar - South Windows
Thermostat Temperature 72.0 °F

T Gompare Blance Poi: Temperare 0 he Average Ouoor Temperare | 1567 | Solr- ther drectons

February 21 |
- 50,000.00 100,000.00 150,000.00 200,000.00 250,000.00 300,000.00
The table below is to quantify the actual daily solar harvesting according to the location, and unit design.
Solar Harvesti ng Calculate the Solar Heat Gain Factor (Al Day), according to the testing of physical models. HEAT GAIN BREAK DOWN, BY HEAT SOURCE, IN ONE DAY (BTU).
As obtained from testing models Hourly SHGF Corrections Corrected SHGF Internal Heat Gain 116,609.2  Btu 48.83%
%% glass Clearness Solar Heat Gain 1222036  Btu 51.17%
February 21 exposed Direct Diffuse (North)  Elevation number South Diffuse Assumptions:
7AM 20 3 1.000 0.970 28 28 (1) Thermostat temperature = 72 degrees " Gai
8 AM y 94 1 1,000 0,970 110 110 (2) Shadow paterns per testing modets Interal Heat Gain
9 AM X 153 17 1.000 0.970 16.9 16.9 (3) All glass is vertcal
10 AM X 197 22 1.000 0.970 217 217 (4) SHGF correction factors according to ASHRAE tables.
11 AM X 222 24 1.000 0.970 236 236 (5) Night insulationis used from sunsetto sunrise.
12 NOON X 232 25 1.000 0.970 246 246 (6) Insuiating value of wal layers other than insulation = R-2.85
1PM X 242 21 1.000 0.970 204 204 (7) Insuiating value of roof layers other than insulation = R-1.5
2PM X 213 18 1.000 0.970 175 175 (8) Ventlation is calculated per ASHRAE Standard 62.2-2019, section 4,
3PM . 160 14 1.000 0.970 348 136 (9) Heating contribution of DHW heating and use is ignored. Required Thermal Mass
4PM . 72 7 1.000 0.970 60.0 68 (9) Occupants are asleep for 6 hours during nightiime. - - Solar Heat Gain
5PM . 0 0 1.000 0.970 00 00 (10) Enough thermal mass to evenly distribute heat over 24 hours. Thermal Storage Required Capacity 612018 Btu
Weight of Water 1,020.0  Pound
Btuhvsq.ft Btuh/sq.ft Volume of Water 122 Cubic Ft
Btusq ft (All Day) Buu/sa.ft (All Day) Assumptions: Solar heating from sunrise to sunset, solar heating
ter t at 10 80 d F, and heating efficiency = - 50,000.00 100,000.00 150,000.00 200,000.00 250,000.00 300,000.00
Copyright rights are reserved by Dr. Khaled Mansy, Oklahoma State University, Stillwater, OK. Users of this worksheet should be aware of its & as above. Last updated 02/12/2024 ey ater temperature up fo 89 degrees | and heating efliciency
Copyright rights are reserved by Dr. Khaled Mansy, Oklahoma State University, Stillwater, OK. Users of this worksheet should be aware of its assumptions & limitations; as mentioned above. Last updated 02/12/2024
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Thermostat Temp = 85°F

LIVING ROOM:

Passive Cooling / Natural Ventilation

Outdoor Temperature = 83°F

BEDROOMS:

Type of space: Residential

STEP 1: INPUT DATA

Location & Climate:

Outside Air Temperature

Solar Heat Gain Factor (diffuse)

Wind Speed (at weather station)

Wind Effectiveness Factor (due to context and height)
Wind Effectiveness Factor (due to azimuth)

IECC Climate Zone: 4A

Time of day: 12:00( military time

83.0| °F

37.5| Btuh/sq.ft

35.0| mph (from hourly data)
0.55] (from Figure 1)

0.55( (read note 1)*

Effective Wind Speed at Window 10.59 iyl

Location: Hillsdale, OK Month: May, 21st
Design:
Area of space (to be ventilated) 170.00] sq.ft.
Average height of space 9.00] ft.
Gross area of the wind-facing wall 90.00] sq.ft.
Area of the wind-facing glazed windows 18.00] sq.ft. (note 2)**
Area of glazed windows not facing the wind 0.00| sq.ft.
Shading Coefficient of glass (SC) 0.46| (note 3)*
Window type (air inlet) ~ Single-Hung

Stack height (if any) 14.00] ft

All exterior walls, roofs and windows are shaded
No impact of sol-air temperature
Solar heat gain is due to diffused component only

Outside temperature is lower than inside

Occupancy:
Number of people 1.0] person(s)
Metabolism 245.0| Btuh/person
Light load 0.12] Wisq.ft
Equipment load 0.30] Wisq.ft

Thermostat temperature °F

Type of space: Residential

STEP 1: INPUT DATA

Location & Climate:

Outside Air Temperature

Solar Heat Gain Factor (diffuse)

Wind Speed (at weather station)

Wind Effectiveness Factor (due to context and height)
Wind Effectiveness Factor (due to azimuth)

IECC Climate Zone: 4A

Time of day: 12:00( military time

83.0( °F
37.5] Btuh/sq.ft

35.0| mph (from hourly data)
0.55] (from Figure 1)
0.55| (read note 1)*

Effective Wind Speed at Window 10.59 il

Location: Hillsdale, OK Month: May, 21st
Design:
Area of space (to be ventilated) 685.00( sq.ft
Average height of space 9.00] ft.
Gross area of the wind-facing wall r 260.00] sq.ft

Area of the wind-facing glazed windows r
Area of glazed windows not facing the wind r
Shading Coefficient of glass (SC)

Window type (air inlet) ~ Single-Hung

Stack height (if any) 14.00] ft

27.00] sq.ft

54.00] sq.ft. (note 2)**

0.46] (note 3y

All exterior walls, roofs and windows are shaded
No impact of sol-air temperature
Solar heat gain is due to diffused component only

Outside temperature is lower than inside

Occupancy:
Number of people 6.0[ person(s)
Metabolism 245.0| Btuh/person
Light load 0.12| Wisq.ft
Equipment load 0.30] Wi/sq.ft

Thermostat temperature °F

Top-of-stack opening type (air outlet) Jalousie Top-of-stack opening type (air outlet) Jalousie
STEP 2: STEP 2:
HEAT GAIN (at the design condition) HEAT GAIN (at the design condition)
Formula: Formula:
Windows'solar heat gain 37.50 Btuh/sq.ft 18.00 sq.ft. 0.46 310.50| Btuh = SHGF x Glass area x SC Windows'solar heat gain 37.50 Btuh/sq.ft 81.00 sq.ft. 0.46 1,397.25| Btuh = SHGF x Glass area x SC
Solid Walls & Roof NA NA NA( Btuh ignored if all walls and roof are shaded Solid Walls & Roof NA NA NA| Btuh ignored if all walls and roof are shaded
People 1.00 person(s) 245.00 Btuh 245.00( Btuh =number x metabolism of each People 6.00 person(s) 245.00 Btuh 1,470.00| Btuh = number x metabolism of each
Lights 170.00 sq.ft. 0.12 Watt/sq.ft 341 69.56| Btuh =area x lightload x 3.41 Lights 685.00 sq.ft. 0.12 Watt/sq.ft 3.41 280.30| Btuh =area x lightload x 3.41
Equipment 170.00 sq.ft. 0.30 Watt/sq.ft 3.41 173.91| Btuh = area x equipment load x 3.41 Equipment 685.00 sq.ft. 0.30 Watt/sq.ft 3.41 700.76| Btuh =area x equipment load x 3.41

Total Peak Heat Gain 798.97 gyl

= SUM of all of the above

Total Peak Heat Gain

3,848.31 gEidl

= SUM of all of the above

Cross Ventilation:

+/ Complies with ASHRAE Standard 55-2020

Works with ambient temp of 83 degrees F

Forced Stack Ventilation:

Cools space when wind speeds inadequate

Up to 83 degrees F

Air is drawn in from windows and exhausted through
stack. A fan array proportionally activates based on

how many spaces turn on their inlet fans.
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PMV with elevated air speed = -0.04
Sensation = Neutral
Relative air speed = 246.68 fpm
Dry-bulb Tmp at still air = 76.2 °F

PPD with elevated air speed =
SET =767 °F

Cooling effect = 7.8 °F

Psychrometric (operative temperature) v

ta 954 °F
th B1.0 %
Ws  22.1 Ibulklbzs
s 833 °F
tee 797 °F
39.6 biullo

,-30

Operative Temperature [*F]

5%

Ceiling Fan:

Humidiy Ratio [Ib, /Kb ]

Operative
Temp:
85 F

(

\_

A
=

Single-hung 45%

Double-hung 45%

Sliding 45%

J

Standard

Casement 90%

Hopper 45%

\_

<\

VW

Jalousie 75%

/L J

Awning 75%

Kitchen Top of Stack



Hunter Aerodyne 52" Smart
LED Indoor Ceiling Fan

' Complies with ASHRAE Standard 55-2020

Inputs
PMV = -0.05 PPD=5%
Select method: B . Sensation = Neutral SET =747 °F
PMV method Relative air speed = 11.76 fpm
Operative temperature
= Psychrometric (operative temperature) v
76 Bk Y (op p )
Air speed
<l te 790 °F
0 - pm With local control v o 872 %
) o We 186 Ibu/klba:
Relative humidity tuo 58 °F
- tp T46 °F
% ive idity v
50 - Relative humidity b 317 bwib
Metabolic rate
1.2 met Standing, relaxed: 1.2 v

Clothing level

Humidity Ratio [, /Kib, |

0.5 - clo Typical summer indoorcl v

Create custom ensemble

Dynamic predictive clothing

50 55 6 65 70 75 8 & 90 95
Sol, i te
olar gain on occupants Operative Temperature [°F]

Thermal Comfort for No Ceiling Fan
in Space
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Natural Ventilation / Sizing

Inputs «/ Complies with ASHRAE Standard 55-2020

PMV with elevated air speed = -0.03

Select method: . . Sensation = Neutral SET =77.2°F
PV method Relative air speed = 89.40 fpm
Operative temperature Dry-bulb Tmp at still air = 76.3 °F Cooling effect = 4.7 °F
81 I F o )
Psychrometric (operative temperature) ~
Air speed
78  fom v
P With local control " 7 P
h 426 % / / /
Relative humidity i YO,
Wa 70 Ibu/kibdz /
. s 4 /
50 -|% Relative humidity v - /
e 476 °F e
Metabolic rate h 172 btullo
1.2 met standing, relaxed: 1.2 v

Clothing level

05 ldo Typical summer indoorcl v

Create custom ensemble

Dynamic predictive clothing

Solar gain on occupants 50 5 6 65 70 75 80 8 80 95

Operative Temperature [*F]

Set pressure  SI/IP

Adjusted Thermal Comfort for
Ceiling Fan: Low Speed

|  Complies with ASHRAE Standard 55-2020
nputs

PMV with elevated air speed = -0.45

ct me . Sensation = Neutral SET = 74.8°F
Select method: PMV method v S - .
Dry-bulb Tmp at still air = 76.8 °F Cooling effect = 6.2 °F
Operative temperature
= Psych tric (operative t ture) v
83 -l sychrometric (operative temperature)
Air speed
= te 320 °F
236 _ fpm With local control v 00 %
X . Wa 0.0 Ibulklbes
Relative humidity b 320 °F
- tee 320 °F
50 0% Relative humidity v w00 b
Metabolic rate
i 2 met cated, quiet: 1.0 v

Clothing level

0.5 o Typical summer indoor v

Create custom ensemble

Dynamic predictive clothing

Snlar Aain an necninants

Adjusted Thermal Comfort for
Ceiling Fan: High Speed

Humidity Ratio [Ib, fklb

PPD with elevated air speed = 5 %

w

PPD with elevated air speed = 9 %

Humidity Ratio [, /b |

Passive Cooling - Comfort Ventilation (baseline design)

Type of space: Residential Location: Hillsdale, OK Month:  May, 21st
IECC Climate Zone: 4A

Time of day: 12:00] wmilitary time

Assumptions

All exterior walls, roofs and windows are shaded

Living Room

No impact of sol-air temperature
Solar heat gain is due to diffused component only

STEP 1: INPUT DATA

Outside temperature is lower than inside

Location & Climate: Design: Occupancy:
Outside Air Temperature 80.0| °F Area of space (to be ventilated) 685.00] sq.ft. Number of people 6.0| person(s)
Solar Heat Gain Factor (diffuse) 37.5| Btuh/sq.ft Average height of space 9.00] ft. Metabolism 245.0] Btuh/person
Wind Speed (at weather station) 35.0| mph (from hourly data) Gross area of the wind-facing wall 260.00] sq.ft. Light load 0.12] Wisq.ft
Wind Effectiveness Factor (due to context and height) 0.55| (from Figure 1) Area of the wind-facing glazed windows 54.00] sq.ft. (note 2)** Equipment load 0.30] wisa.ft
Wind Effectiveness Factor (due to azimuth) 0.55] (read note 1)* Area of glazed windows not facing the wind 27.00] sq.ft.
Shading Coefficient of glass (SC) 0.46] (note 3y*** Thermostat temperature °F

Window type (air inlet)  Single-Hung

Stack height (if any) 14.00] ft

Top-of-stack opening type (air outlet) Jalousie

Effective Wind Speed at Window 10.59 gyl

CROSS VENTILATION - Sizing Operable Windows

Assumed Ambient Temp (°F), must be lower than thermostat temperature

Hourly Heat Gain RR:ZERHN Btuh (total from the peak heat gain table in step 2)
Required Rate of Air Flow AINEYANEY CFM (in order to balance heat gain) (min. fan size)
Effective wind speed at window WOR3e] mph (from climate data above)
[EX¥M(8] feet per minute

From Step 2: Heat gain calculations

CFM = peak heat gain / (AT x 1.08)
According to location & climate input data
For unit conversion, FPM = MPH x 88

Effective area of operable windows (inlet) sq.ft. Window type Effective area = CFM / effective wind speed

0.45] (from Figure 2) Single-Hung

Gross area of operable windows 2.83| sq.ft. without insect screen
9.44] sqft. with insect screen, compare area to I 54.00 I
[NOTE]: Actual area of air inlet and outlet should not be smaller than the calculated gross area of operable windows.

Effectiveness of window type |

Gross area of windows = required net effective area /effectivenesss of window type

Gross area of windows with screen = gross area without screen / 0.3

11.56 ACH : resulting Air Change per Hour (cross ventilation) should not exceed 30

Type of space: Residential Location: Hillsdale, OK Month:  May, 21st

IECC Climate Zone: 4A

Time of day: 12:00| military time

Al exterior walls, roofs and windows are shaded
No impact of sol-air temperature
Solar heat gain is due to diffused component only

STEP 1: INPUT DATA

Outside temperature is lower than inside

Location & Climate: Design: Occupancy:
Outside Air Temperature 80.0| °F Area of space (to be ventilated) 170.00] sq.ft. Number of people 1.0| person(s)
Solar Heat Gain Factor (diffuse) 37.5| Btuh/sq.ft Average height of space 9.00] ft. Metabolism 245.0| Btuh/person
Wind Speed (at weather station) 35.0| mph (from hourly data) Gross area of the wind-facing wall 90.00] sq.ft. Light load 0.12| Wisq.ft
Wind Effectiveness Factor (due to context and height) 0.55| (from Figure 1) Area of the wind-facing glazed windows 18.00| sq.ft. (note 2)** Equipment load 0.30] wisq.ft
Wind Effectiveness Factor (due to azimuth) 0.55| (read note 1) Avrea of glazed windows not facing the wind 0.00] sq.ft.
Shading Coefficient of glass (SC) 0.46| (note 3)** Thermostat temperature °F

Window type (air inlet) ~ Single-Hung

Stack height (if any) 14.00] ft

Top-of-stack opening type (air outlet) Jalousie

AT Assumed Ambient Temp (°F), must be lower than thermostat temperature

Btuh (total from the peak heat gain table in step 2)
pZIRE0] CFM (in order to balance heat gain) (min. fan size)
ft (from input data in step 1)

[SYMSY4 feet per minute

Effective area of operable windows (inlet)

Effectiveness of selected window type (inlet) | 0.45| (from Figure 2)
without insect screen

Gross area of operable windows (inlet) 8.90| sq.ft.
29.67| sq.ft. with insect screen, compare area to I 18.00

[NOTE]: Actual area of windows must not be smaller than the calculated gross area of air inlet.

Stack's cross section (Minimum) sq.ft.

Effective Wind Speed at Window mph

STACK VENTILATION - Sizing Inlet, Cross Section, and Outlet

Hourly Heat Gain
Required Rate of Air Flow
Assumed height of stack
Air speed at windows

From Step 2: Heat gain calculations
CFM = peak heat gain / (AT x 1.08)

Air speed = required rate of air flow/ Effective area of air inlet

Window type

Single-Hung

Gross area of windows = required net effective area /effectivenesss of window type

Gross area of windows with screen = gross area without screen / 0.3

Outlet type:
Effectiveness of selected window type (outlet) | 0.75| (from Figure 2) Jalousie
Gross area of opening at top of stack (outlet) sq.ft. without insect screen Gross area of windows = required net effective area /effectivenesss of window type
0] sq.ft. with insect screen (30% net free area) Gross area of windows with screen = gross area without screen / 0.3

[NOTE]: Actual area of air outlet must not be smaller than the calculated gross area of air outlet.

9.67 ACH : resulting Air Change per Hour (stack ventilation) shduld not exceed 30
L Rurat Airport Beach
2 e ] 1 2
:32 arge city 1
= center Surburbar
2
T —
5
g /
318 /
£
(1
£, /
2 / 4
21 //
0 / s
02 04 086 08 10 12
Ratio of local windspeed to

airport windspeed at 10 m Segleung 45% Douti hung 45% Shdng 455 Hopper 5%

Figure 1: Correction factor for wind speed for height and context Figure 2: Effectiveness open area of different window types

Source of figure 1: Cooling with Ventilation, Chandra et al, Florida Solar Energy Center, 1986, page 30 .
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Spacifications

Room Size

Features

Speed

Voltage / 50 (60) Hz V]

Power consumption [W]

Current consumption [A)

Air flow in ventilation mode [CFM
Air flow in regeneration mode [CFM)
RPM

Sound pressure level @ 3 ft (Sones]
Sound pressure level @ 10 ft [Sones)]

Outdoor sound pressure attenuation

Sones]

Transparted air temperature [*F]
Regeneration efficiency %]
Regenerator type

Filter

MINIMUM WALL THICKNESS

Ingress protection

r clean
» Rates f
* Frost- ar
40
16
0
4
15
fram +5 up
max. 93
eramic
M
7/8
1924

nit in ventilation r

e can serve roams up to 500 sg ft*

optionally MERY 14 filter

aperation

ance with ANS

ASHRAE Standard 62.2

Energy Recovery Ventilator Information

— Serves up to rooms up to 500 sq. ft

— Efficient supply and exhaust single-room ventilation up to 30 CFM.

— Silent Operation from 0.3 Sones

— ERV: 93% recovery efficiency

———= Decorative front panel

—= MERV 14 filter
{optional)

Reversible DC ventilator = Air duct =, Outer ventilation hoods——

Ceramic
energy
regenerator

Filters

Sensor operation mode switches »— Remote control

g The specially designed front panel can be dosed manually
to ensure 1009 air tightness and protection against wind.

Easy maintenance.

The indoor unit is opened
by pressing the latches on
both sides.

Integrated air shutters
prevent air back drafting.
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Artificial Sky Dome
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The Artificial Daylighting Dome
was an integral component in
designing an even level of
illuminance distribution within
the central living space. Several
tests were examined to alter the
form and window openings.
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Daylight Analysis

Assumptions

Daylight Analysis Multi-Purpose Hall, Stillwater, OK, 36° NL

Potential saving is calculated under overcast sky conditions
Savings under clear sky conditions can be higher

Hours are standard time of the time zone

Occupancy is from 8:30 am to 5:30 pm

Type of space: Sports Facility
Recommended illuminance: 20 (fc) according to IESNA
System designed: :

Glass visible transmittance
Glass transmittance depreciation for dirt

0|(fc) general lighting
0|(fc) task lighting

Daylight factor (%), obtained from testing the model
Laboratory Test Results: 4.55 4.14 4.20 . 5 . 5 6| %

(Bare opening - No glass)
Points as designated in the model & on cross section

1 2 3

2| sensor number (see cross section)

Calculated predicted illuminance = oputdoor standard illuminance x DF x glass VT x LLF

Points as designated in the model & on cross section

1 2 3 4 5 6 7 8

Predicted illumination level in the space due to daylight (fc) = standard outside illuminance x DF x glass visible transmittance x d

June 21

Outside illuminance

9a.m. 1208 33 30 30 31 32 35 36 39,

10a.m. 1508 41! 37 38! 39! 40 43 45 49

1l1a.m. 1738 47 43 43 45 46, 50 52 56

12 p.m. 1882 51! 46! 47! 48! 50! 54/ 56 61] Solar Noon Distribution
1p.m. 1931 52 48 48 50 51 55 58 63 Awerage IL : 53.11
2p.m. 1882 51! 46! 47! 48! 50! 54/ 56 61] St.Dev: 5.2
3p.m. 1738 47 43 43 45 46, 50 52 56 Maximum : 62.7|
4p.m. 1508 41! 37! 38! 39! 40 43 45 49 Minimum : 47.6|
5p.m. 1208 33 30 30 31 32 35 36 39 Max / Min : 1.31884058

Solar noon @ 1:00 pm
Potential daylight saving (%) = [actual illuminance from daylight / required illuminance] <100%

9am. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10am. 1.00 1.00 1.00 1.00 1.00] 1.00] 1.00] 1.00]
1lam. 1.00 1.00 1.00 1.00; 1.00] 1.00] 1.00] 1.00]
12 p.m. 1.00 1.00 1.00 1.00] 1.00] 1.00] 1.00] 1.00]
1p.m. 1.00 1.00 1.00 1.00] 1.00] 1.00] 1.00] 1.00]
2p.m. 1.00 1.00 1.00 1.00; 1.00] 1.00] 1.00] 1.00]
3p.m. 1.00 1.00 1.00 1.00] 1.00] 1.00] 1.00] 1.00] June
4p.m. 1.00 1.00 1.00 1.00! 1.00] 1.00] 1.00] 1.00]
5p.m. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100.009

March/Sept 21 1 2 & 4 5 6 7 8

Outside iluminance  Predicted illumination level in the space due to daylight (fc) = standard outside illuminance x DF x glass visible transmittance x d

9a.m. 809 22 20 20 21 22 23 24 26

10a.m. 1135 31! 28! 28! 29! 30! 32| 34 37

11 a.m. 1386 38! 34 35! 36! 37| 40 42 45

12 p.m. 1544 42! 38! 39! 40! 41 44 46 50 Solar Noon Distribution

1p.m. 1597 43 39! 40 41 42 46 48 52| Average IL : 43.9]
2p.m. 1544 42! 38! 39! 40! 41 44 46 50 St.Dev: 4.3
3p.m. 1386 38 34 35 36 37 40 42 45 Maximum : 51.9]
4p.m. 1135 31 28 28 29 30 32 34 37 Minimum : 39.3]
5p.m. 809 22 20 20 21 22 23 24 26 Max / Min : 1.31884058

Solar noon @ 1:00 pm
Potential daylight saving (%) = [actual illuminance from daylight / required illuminance] <100%

9am. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10am. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
11am. 1.00 1.00 1.00 1.00! 1.00] 1.00] 1.00] 1.00]
12 p.m. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1pm. 1.00] 1.00! 1.00! 1.00 1.00 1.00 1.00 1.00
2 p.m. 1.00; 1.00; 1.00] 1.00 1.00 1.00 1.00 1.00
3 p.m. 1.00; 1.00; 1.00! 1.00 1.00 1.00 1.00 1.00 March/Sept
4 p.m. 1.00 1.00 1.00! 1.00 1.00 1.00 1.00 1.00 Daily average saving
5p.m. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

December 21 1 2 3 4 3 6 7 )

Outside iluminance  Predicted illumination level in the space due to daylight (fc) = standard outside illuminance x DF x glass visible transmittance x d

9a.m. 595 16 15, 15, 15 16 17 18 19

10a.m. 825 22! 20! 21! 21! 22| 24/ 25| 27

11 a.m. 970 26! 24 24 25! 26 28 29 32

12 p.m. 1019 28 25 25 26 27 29 31 33 Solar Noon Distribution

lp.m. 970 26 24 24 25 26 28 29 32 Average IL : 28.0|
2p.m. 825 22 20 21 21 22 24 25 27 St.Dev: 2.7]
3p.m. 595 16 15 15 15 16 17| 18 19 Maximum : 33.1
4p.m. 296 8 7 7 8 8 8 9 10| Minimum : 25.1]
5p.m. 0 0| 0 0. 0 0 0 0| 0| Max / Min : 1.31884058

Solar noon @ 12:00 pm
Potential daylight saving (%) = [actual illuminance from daylight / required illuminance] <100%

9a.m. 0.81 0.73 0.74 0.77 0.79 0.85! 0.89] 0.97
10 a.m. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
11am. 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
12 p.m. 1.00; 1.00; 1.00; 1.00; 1.00 1.00 1.00 1.00
1p.m. 1.00! 1.00! 1.00! 1.00 1.00 1.00 1.00 1.00
2p.m. 1.00; 1.00! 1.00! 1.00 1.00 1.00 1.00 1.00
3p.m. 0.81 0.73 0.74 0.77 0.79] 0.85 0.89 0.97 December
4 p.m. 0.40 0.36! 0.37 0.38 0.39 0.42] 0.44] 0.48] Daily average saving
5 p.m. 0.00 0.00 0.00 0.00 0.00 0.00! 0.00! 0.00] 78.27%
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Daylight Analysis

Summary

Type of space: Sports Facility

Recommended illuminance:
System designed:

Laboratory Test Results:
(Bare opening - No glass)

Assumpti

4.55
1

0|(fc) general lighting
0](fc) task lighting

2

20 (fc) according to IESNA

Daylight factor (%), obtained from testing the model
4.14

4.20
3

4.33
4

Glass visible transmittance
Glass transmittance depreciation for dirt

Season Predicted illumination level in the space due to daylight (fc) at solar noon
Summer 52 48 48 50 51 55 58 63
Fall & Spring 43 39 40 41 42 46 48 52
Winter 28 25 25 26 27 29 31 33
Illuminance Distribution @ Solar Noon
70
60
50
5
3 40
2
H
<
S 30
20
10
0
1 2 3 4 5 6 7 8
— S UMMer 52 48 48 50 51 55 58 63
Fall & Spring 43 39 40 41 42 46 48 52
—\\inter 28 25 25 26 27 29 31 33
Target illuminance (fc) 20 20 20 20 20 20 20 20

IlluminanceatSensor Number

) . 94.56%
Potential annual energy savings (all seasons)

) . . 92.75%
Potential annual energy savings (excluding summer)

Cross Section

insert a digital copy of the space cross section inside this box

llluminance Distribution

Max / Min : 1.31884058

Summer @ solar noon

Average IL : 53.1
St.Dev: 5.2
Maximum : 62.7]
Minimum : 47.6|

Fall & Spring @ solar noor

Average IL : 43.9|
St.Dev: 4.3
Maximum : 51.9)
Minimum : 39.3]

Winter @ solar noon

Average IL : 28.0)
St.Dev: 2.7
Maximum : 33.1
Minimum : 25.1]

GG

B
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HERS
Site EUI

Energy Demand

Total kWh

Heating E Demand

Cooling E Demand

Hot Water E Demand

Lights + Appliances E Demand

Renewables
Photovoltaic Panels

Heating
Heating Efficiency - HSPF

Cooling
Cooling Efficiency - SEER

Hot Water
Tank Size (gallons)

Ventilation
Ventilation (cfm)
Wattage

Lights + Appliances
Lights
Appliances

Envelope

Roof R-Value
Wall R-Value
Glazing U-Value
Glazing SHGC
Slab R-Value

Model 1
Al A2
70 73
31.7 41.6
21718 8394
9083 2606
2327 880
3938 1666
6371 3243
Furnace
7.7
AC Unit
13

Standard (Electric)
80

Infiltration Only

100% Fluorescent
HERS Reference

R-32
R-15
U-0.50
0.3

Total

34.0

30112
11689
3207
5604
9614

Summarized Model Inputs

Ekotrope

Model 2
Al A2 Total
50 55
19.7 8.2 27.9
17479 7255 24734
4496 1328 5824
1970 800 2770
3938 1666 5604
7076 3461 10537
Furnace
9.2
AC Unit
16
Standard (Electric)
80
Balanced
115 36 151
115 36 151

100% Fluorescent
HERS Reference

R-60
R-32
U-0.30
0.4
R-10

Model 3
Al A2 Total
21 27
8.8 4.1 12.9
7796 3665 11461
441 70 511
1099 474 1573
0 0 0
6256 3122 9378
Ductless Mini-Split
15.8
Ductless Mini-Split
18.35
Solar (+ Electric Backup)
80
ERV
126 36 162
29 8.3 37.3
100% LED

HERS Reference

R-62
R-35
U-0.19
0.4
R-13

Model 4

Al A2 Total

26 27
11.7 18.0 13.1
7973 3639 11612
577 52 629
1140 466 1606

0 0 0

6256 3122 9378

Ductless Mini-Split
15.8

Ductless Mini-Split
18.35

Solar (+ Electric Backup)

80
ERV
126 36 162
29 8.3 37.3
100% LED

HERS Reference

R-65
R-43
U-0.20
0.37
R-14

Open Studio
Model 5
Total

Before PV = 9.64 | After PV =-2.81

Before PV = 8540 | After PV =-2489
141
800
0
7619

7 kw DC system (22 panels)

Water to Water Heat Pump
15.4

Air to Water Heat Pump
19.92

Solar (+ Electric Backup)
80

ERV
162
37.3

100% LED + Improvements
Energy Star + Improvements

R-65
R-43
U-0.20
0.37
R-14
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Unit

HERS

Unit

Site EUI

Source
EUI

Al

70

Site vs. Source Energy

Energysource — Energysite * Conversion FaCtorsite to source

Energysource, Final = 11,541 kWh/yr x 2.21 = 25,506 kWh/yr

Energysource Final+ = 8,540 kWh/yr = 2.21 = 18,874 kWh/yr

Baseline 1

Baseline 1

Al + A2

34.0

75.1

A2

73

Baseline 2

Al A2

50 55

Baseline 2

Al + A2

27.9

61.7

Baseline 3

Al A2

21 27

Baseline 3

Al + A2

12.9

28.5

Final
Al A2
26 27
Final
Al + A2
13.1
29.0

Final +

Al A2

n/a n/a

Final +

Al + A2

9.64

21.3
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HERS® Index Score:

Your home's HERS score is a relative
performance score. The lower the number, 3 ? 49
the more energy efficient the home. To ,

learn more, visit www.hersindex.com

Your Home's Estimated Energy Use:

Heating

Cooling

Hot Water
Lights/Appliances
Service Charges
Generation (e.g. Solar)
Total:

HERS' Index

gl e
150
Existing 10
Maomes 1%
1
Bafer 110
elerenie
Home »e
-0
n
]
™
k]
-l
o
»n
o This Heane
Zero Erer,
Hora o
P ety
s oot

Use [MBtu]
75
33
0.0
21.4

0.0
321

Annual Savings

*Relative to an average U.S. home

Annual Cost
§264
S116

Home Feature Summary:

Home Type:

Model

Community:
Conditioned Floor Area:
MNumber of B
Primary Heating 5
g 5y

Irooms

Primary Cool
Primary Water Hea
House Tig

Viernitilatios
Duct Leakage to Outside:

Above Grade

Foundation Walls:

Framed Floor

HERS® Index Score:

Your home's HERS score is a relative
performance score. The lower the number, 4 88 5
] the more energy efficient the home. To learn '

more, visit www.hersindex.com

Your Home's Estimated Energy Use:

Heating

Cooling

Hot Water
Lights/Appliances
Service Charges
Generation (e.g. Solar)
Total:

HERS' Index

v

1w

Existing 140

Homes 190
1
10

Baleaie

Home i
-
=
o
L
=
@
W0
n
10

Zero Erer
Hornt T —
<HPEr saietewme
ey

Use [MBtu]
7.5
33
0.0
21.4

333
3241

Townhouse, end unit

N/A

Custom « Electric « 158 HSPF
Custom » Electric « 28.35 SEER
Solar Water Heater « Ebey

D 0 [Ad]

A R-62
U-Value: 0.2, SHGC: 037
N/A

N/A

The Energy Rating

Annual Savings

*Relative to an average U.S5. home

Annual Cost
$264

5116

50

$756

50

-51,136

S0

Home Feature Summary:

Home Type:
Madel

Community:

Conditioned Floor Area:

MNumber of Bedroams:
Primary Heating System:
Primary Cooling

House Tight

Abowve Grad,

Ceiling
Window T

Framed Floor

tilation:

Duct Leakage to Outside:

Townhouse, end unit

N/A

HYA

2333t

Custom « Electric « 15.8 HSPF
Custom « Electric « 28,35 SEER
Solar Water Heater
0,6 ACHS0 (Ad|
126 CFM (unmiea:

ectric « 0.99 Energy Facto

d Infiltrat 5 H50

d Air Ductless

R-62
Value: 0.2, SHGC: 037
MN/A

N/A

HERS Ratings

Home:

Hillsdale, OK 73743
Builder:

This home meets or exceeds the
criteria of the following:

2021 International Energy Conservation Code

Rating Completed by:

Energy Rater: Molly Hoback
RESMET ID:

Rating Company: 05U SDC

Rating Provider:

Molly Hoback, Certified Energy Rater
Date: 3/30/24 at 9:12 PM

Home:

Hillsdale, OK 73743
Builder:

This home meets or exceeds the
criteria of the following:

2021 International Energy Conservation Code

Rating Completed by:

Energy Rater: Molly Hoback
RESMET ID:

Rating Company: 051 5DC

Rating Provider:

Maolly Hoback, Certified Energy Rater
Date: 3/30/24 at 9:05 PM

Ekotrope RATER - Versionc4.2.1.3368

The Energy Rating Disclosure for this home is available from the Approved Rating Provider.

HERS® Index Score:

Annual Savings

Your home’s HERS score is a relative

performance score. The lower the number, 1 ! 7 5
the more energy efficient the home. To ,

learn more, visit www.hersindex.com

*Relative to an average U.S

Your Home's Estimated Energy Use:
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Cooling

Hot Water
Lights/Appliances
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Generation (e.g. Solar)
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HERS® Index Score:

more, visit www.hersindex.com

Use [MBtu] Annual Cost
0.1 S5

1.1 $39

0.0 S0

10.7 $377

S0

0.0 S0

11.9 $421

Home Feature Summary:
HomeType: Townhouse, inside unit
Model:  N/A
Community:  N/A
Conditioned Floor Area: 688 ft?
Number of Bedrooms: 1
Primary Heating System:  Custom « Electric + 15.8 HSPF
Primary Cooling System: ~ Custom « Electric  28.35 SEER

Primary Water Heating: ~ Solar Water Heater « Electric » 0.99 Energy Factor

House Tightness: 0.6 ACH50 (Adjusted Infiltration: 0.46 ACH50)
Ventilation: 36 CFM » 8.3 Watts « ERV
Duct Leakage to Outside: Forced Air Ductless
Above Grade Walls:  R-40
Ceiling:  Attic, R-62

Window Type:  U-Value: 0.2, SHGC: 0.37
FoundationWalls:  N/A
Framed Floor:  N/A

Annual Savings

Your home’s HERS score is a relative
performance score. The lower the number, 1 696
= the more energy efficient the home. To learn ’

Your Home's Estimated Energy Use:

Heating

Cooling

Hot Water
Lights/Appliances
Service Charges
Generation (e.g. Solar)
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Home Feature Summary:
Home Type Townhouse, Inside unit
‘,::mmu;r. ty N/A
Conditioned Floor Area 688 fit*
Number of Bedrooms:

Primary Heating System

Primary Cooling §
Primary Water H
House

Ceiling Attic
Window Type:  U-Value: 0.2, SHGC: 0.37

Foundation Walls: N/A

Framed Floor

*Relative to an average U.S. home

Home:

Hillsdale, OK 73743

Builder:

This home meets or exceeds the
criteria of the following:

2021 International Energy Conservation Code

Rating Completed by:

Energy Rater: Molly Hoback
RESNET ID:

Rating Company: OSU SDC

Rating Provider:
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Molly Hoback, Certified Energy Rater
Date: 3/30/24 at 10:42 PM

Ekotrope RATER - Version:4.2.1.3368
m the Approved Rating Provide

Home:

Hillsdale, OK 73743
Builder:

This home meets or exceeds the
criteria of the following:

2021 International Energy Conservation Code

Rating Completed by:

Energy Rater: Molly Hoback
RESNET ID:

Rating Company: 05U SDC

Rating Provider:

Molly Hoback, Certified Energy Rater
Date: 3/30/24 at 9:08 PM

Ekotrope RATER - Version:4.2.1.3368

The Energy Rating Disclosure for this home is available from the Approved Rating Provider.




EUI Performance Summary

~ HouseParentsAttached Housing Schedules  GuestRoom  MaternityHouseSchedules

Occupancy Occupancy Equipment Lighting Occupancy Occupancy Occupancy Equipment Lighting
Living & Kitchen Bedrooms Living & Kitchen  'ing & Kitch Bedrooms  Living & Kitchen Living & Kitchen Bedrooms  Living & Kitchen Living & Kitchen Bedrooms
Hours Weekday Weekend Weekday Weekend Weekday Weekend Weekends Weekends Weekday Weekend Hours All Days All Days All Days All days All days

0 0 0 1 1 0.02 0.02 0.1 0.1 0 1 0 0 1 0.02 0.1 0.1
1 0 0 1 1 0.02 0.02 0.1 0.1 0 1 1 0 1 0.02 0.1 0.1
2 0 0 1 1 0.02 0.02 0.1 0.1 0 1 2 0 1 0.02 0.1 0.1
3 0 0 1 1 0.02 0.02 0.1 0.1 0 1 3 0 1 0.02 0.1 0.1
4 0 0 1 1 0.02 0.02 0.1 0.1 0 1 4 0 1 0.02 0.1 0.1
5 0 0 1 1 0.02 0.02 0.1 0.1 0 1 5 0 1 0.02 0.1 0.1
6 0 0 1 1 0.02 0.02 0.1 0.1 0 1 6 0 1 0.02 0.1 0.1
7 1 1 0 1 0.1 0.02 0.1 0.1 0 0 7 0 1 0.02 0.1 0.1
8 0 1 0 0 0.02 0.1 0.1 0 0 0 8 0.6 0.2 0.1 0.1 0.1
9 0 1 0 0 0.02 0.04 0.4 0 0 0 9 0.6 0.2 0.02 0.4 0.1
10 0 0.7 0 0 0.02 0.04 0.4 0 0 0 10 0.6 0.2 0.2 0.4 0.1
11 0 0.7 0 0 0.02 0.15 0.4 0 0 0 11 0.6 0.2 0.2 0.4 0.1
12 0 1 0 0 0.02 0.15 0.4 0 0 0 12 0.6 0 0.2 0.4 0.1
13 0 0.5 0 0 0.02 0.15 0.4 0 0 0 13 0.8 0 0.04 0.4 0.1
14 0 0.5 0 0 0.02 0.04 0.4 0 0 0 14 0.8 0 0.04 0.4 0.1
15 0 0.5 0 0.4 0.02 0.04 0.4 0 0 1 15 0.6 1 0.04 0.4 0.1
16 0 0.5 0.27 0.4 0.02 0.04 1 0 0 1 16 0.6 1 0.04 1 0.1
17 0 0.5 0.27 0.4 0.02 0.04 1 0.4 0 0 17 0.8 0.2 0.04 1 0.1
18 1 0.5 0.27 0.27 0.04 0.04 1 0.4 0 0 18 0.8 0.2 0.2 1 0.4
19 1 1 0.27 0.27 0.15 0.15 1 0.4 0 0 19 0.8 0.2 0.15 1 0.4
20 1 1 0.27 0.27 0.2 0.2 0.4 1 0 0 20 0.8 1 0.2 0.4 1

21 0.5 0.5 0.27 0.27 0.02 0.02 0.1 0.1 0 0 21 0.8 1 0.1 0.1 1

22 0 0 1 1 0.02 0.02 0.1 0.1 0 1 22 0.1 1 0.02 0.1 0.1
23 0 0 1 1 0.02 0.02 0.1 0.1 0 1 23 0 1 0.02 0.1 0.1

67
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