


BASELINE

. L. learning spaces
Location Rural Virginia o .
Climate Zone Climate Zone 4A administration
Construction Type Typell-B * — _ ]
Design Occupancy 350 Students + Faculty circulation/mech/
Design Floor Area 38,500 sq. ft. storage
Design Story/Height 2 stories, max height 39’-0”

WE SEE OUR DESIGN AS AN OPPORTUNITY TO DEVELOP ANET ZERO PROTOTYPE FOR SCHOOLS
ACROSS VIRGINIA AND OTHER STATES IN THE MIXED HUMID CLIMATE ZONE.
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DAYLIGHTING ISSUES
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Glazing covered by paper




NEW SITE: BLACKSBURG, VA

THEBURGS

Serving Blacksburg, Christiansburg and the New River Valley

SOCCER/BASEBALL
FIELDS

N

“The future of the well-known oak tree on the form
Blacksburg Middle School site is in jeopardy.”
Wednesday March 14,2018

BUS PARKING
LOT/OUTDOOR
HARDSCAPE
RECREATION

SAVE THIS TREE!




WALL AND ROOF ASSEMBLY

STANDING SEAM METAL ROOF

_——— 3/4” PLYWOOD DECKING
SEALED AT JOINTS AND SEAMS
FOR AIR TIGHTNESS

2" ROCKWOOL CAVITYROCK DD

T AIR SEAL JOINT WITH PROSOCO
FOR AIRTIGHTNESS

. 2X6 FRAMING

Il 2' FLAT SLOPE WOOD ROOF TRUSS

—— 11/4” BAMCORE WALL PANEL
SEALED AT JOINTS AND SEAMS
FOR AIRTIGHTNESS

T ECOCLADDING CLIP ALPHA HCI.11

|——————— ECOCLADDING VERTICAL RAIL

T 6"HAVELOCK LOOSE FILL INSULATION

= 7 INTELLO PLUS VAPOR CONTROL LAYER
INSTALLED DIRECTLY UNDER

g ROOF TRUSS BEFORE DRYWALL

" 2LAYERS OF TYPE C
FIRE RATED DRYWALL

T ——__ 31/2” HAVELOCK LOOSE FILL INSULATION

T 4"ROCKWOOL CAVITY ROCK

~
. RICHLITE 5/16" PAPER STONE PANEL ROOF R-44

SLATE BLACK

— — — INDICATES CONTINUOUS WALLS R'38-5

AIR CONTROL LAYER

— — — INDICATES VAPOR
CONTROL LAYER

— — — INDICATES THERMAL LAYER




WALL AND FOUNDATION ASSEMBLY

3 1/2" HAVELOCK
LOOSE FILL INSULATION

4" ROCKWOOL INSULATION

PANEL, WITH SEAMS TAPED
FOR AIR TIGHTNES

AND VERTICAL RAIL

RICHLITE 5/16" PAPER STONE PANE
BUG SCREEN

10v MIL POLYETHELENE SHEETING

WITH TAPED SEAMS AND
JPENETRATIONS FOR AIRTIGHTNESS

TURNED DOWN CONCRETE SLAB
FOUNDATION

BUILD SMART J FORM CONNECTED
TO 4” CONTINOUS EPS INSULATION
UNDER SLAB

COMPACTED RC-57 STONE —

11/4” BAMCORE PRIME WALL —

ECCO CLADDING CLIP ALPHA HCI.11

s

sl

I =

— — — INDICATES CONTINUOUS
AIR CONTROL LAYER

— — — INDICATES VAPOR
CONTROL LAYER

' — — — INDICATES

THERMAL LAYER

FOUNDATION DRAIN 2000~

FOUNDATION R-18
WALLS R-38.5




HYGROTHERMAL ANALYSIS

Temperature profile

Temperature profile
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U Wert Analysis of 6” BamCore wall + 4 ROCKWOOL



HYGROTHERMAL ANALYSIS

Location: USA_VA_Blacksburg-Virginia.Tech.AP.724113_TMY3.epw; 0 °F; WUFI®
6" Bamcore, No VB
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Wufi Pro 6.1 Analysis of
6" BamCore Wall + 4 ROCKWOOL

Ext. BamCore
Loose Fill Insulation
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ILLUMINANCE LIGHTING ANALYSIS

Winter Solstice 12.21
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ILLUMINANCE LIGHTING ANALYSIS
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Radiance Illumi e for December 21st at 12:00 pm during sunny sky 30004+

10.76 Lux = 1 fc. Task height is 2'-6"
Average Value is 209.9 fc (2259 lux)
Illuminance (300-3000 lux) = 67.7% of the area

KALWALL

high performance translucent building systems

| i e

il LIS Seoad-

Kalwall
10%VLT Yaro Glass
73%VLT
Bl 11—




DAYLIGHTING FOR CLASSROOMS

o

Peerless B

Lighting for People®




MEP DESIGN
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MEP DESIGN

=L @@%U@
T %@%@@éﬁ%
@gu e iEe
%@ = %@%
== T
1 "\
e =
\I%%%@

CIRHP
Il DOAS
] PV

m cHP



PHYTOREMEDIATION

= D

REMEDIATED AIR EXITS
THROUGH THE SOIL.

-

SOIL MICROBES
AND BENEFICIAL
BACTERIA—\

AEROGATION CONTAINER
COMPOSED OF HIGH DENSITY
POLY PROPYLENE (HDTP)

ENGINEERED SOIL STRUCTURE

WATER AND AIR MIX IN
SOIL FROM NOZZLE.

\—AEROGATION NOZZLE
COMPOSED OF ABS MATERIAL

AEROGATION PANELS
COMPOSED OF PVC

—— PRESSURIZED ROOM AIR

—— AEROGATION
FIBERGLASS WICK

—— CLOSED WATER SYSTEM
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DISPLACEMENT COOLING & VENTILATION




ENERGY ANALYSIS



BASELINE ENERGY MODEL




ENERGY MODELING PROGRESSION

Baseline }

EUl = 61.6 kBTu/ft?

60

Water Measures
EUI = 45.78 kBTu/ft?

50
EUI = 37.2 kBTu/ft?

!
» 119/0

[Lighting Measures ]

530 ..................................................................................................

20

EUI = 29.4 kBTu/ft?

EOS Construction Sets
EUI = 24.04 kBTu/ft2 EUI = 22.3 kBTu/ft?

510 [Equipment Measures 1 [Ventilation Measures }

Iteration 1 Iteration 2 Iteration 3 Iteration 4 Iteration 5 Iteration 6 =



FINANCIAL ANALYSIS

RSMeans data
from G&RDOIAN®

+

QUOTES FROM INDUSTRY PARTNERS



FINANCIAL ANALYSIS

National Medians Building Size

(Sq. Ft.)
Elementary Schools 84,700
Middle School 118,500
High School 173,727

REGION 3 MEDIANS NEW SCHOOLS  (DC, DE, MD, VA, W)

Building Cost

$16,269,543
$26,500,000
$45,000,000

Elementa Middle High The median elementary school in

Region 3 cost $236.67 per square "‘ - L
it 2667 L0 Ll foot or $59,102 for each of the 700 ! v e g\h
L.\urp

S/StUdent 859'102 5461879 563'333 students accommodated. The

20rH ANNUAL SCHOOL CONSTRUCTION REPORT

o < N - . o -5 <A <. x4 200 square foot per student.
Total cost (5000)  $25,000 $21,450 $80,000 /

Our Cost $184/SF



FINANCIAL ANALYSIS

RESELTS 333,766 1wh/vear

:E; Print Results System output may range from 320,082 to 344,680kWh per year near this location.
Click HERE for more information.

Month Solar Radiation AC Energy Energy Value
(KWh / m?/ day ) Cham] (%)

January 2.33 16,643 1,425
February 3.56 22,187 1,899
March 3.63 25177 2,155
April 5.87 37,088 3:17S
May 5.74 36,457 3,121
June 6.03 36,298 3,107
July S 34,159 2,924
August 6.01 37,026 3,169
September 4.40 27,034 2,314
October 3.97 25,514 2,184
November 3.01 19,383 1,659
December 2.39 16,799 1,438

Annual 4.37 333,765 $ 28,570



GREENHOUSE + ANAEROBIC DIGESTION
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