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14,000

12,000 Indeveloped

10,000 buildings that

8000, 8 already been built. n Lo a recent
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900 ¢ 72 percent of floorstock in the US, or 46

4000 billion square fect, belongs to buildings over

2,000 twenty years old.
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Shaping Tomorrow's
Buit Environment T°day |

Al

- - “Our organization relies on harvesting the technical

+ 1792 ule Gicle N, Alnto, GA J RRREOURSIONAN .o o e J
* 35,000sq. ft. building — 2 stories with learning centeron 1° level members. We want this space to inspire visitors to

«  Renovatedin 2010to LEED Platinum level ASHRAE participate and honor them for their volunteer service an8SHRAE

* Sold to CHOA in 2018 commitment.”

- Jeff Littleton, Executive VP for ASHRAE

New ASHRAE Headquarters

OWNER PROJECT REQUIREMENTS

etk v P el

Owner’s Project Requirement Document establishes owner goals:

Mission Critical Items:

* SAFETY - safe work environment and construction

+ AFFORDABLE - to be constructed within the available budget

+ EXCEED ASHRAE applicable Standards requirements

+ ACOUSTICS - Exceed Acoustical levels for Office Environments

+ NET ZERO ENERGY - to meet low EUl levels

* 180 Technology Parkway, Peachtree Corners, GA

«  66,000sq. ft. building — 3 stories \ \
+ Builtin 1970’ ASHRAE ASHRAE

* Purchasedin Dec. 2018
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SHRAE STANDARDS we have to meet or exceed

OWNERPROJECT REQUIREMEN

OPR Requirements to achieve Goals:

ASHRAE Standard 189.1 -2017 — Exceed the requirements.

Demand Side Site Energy Consumption of less than 21.4 kBtu/SF/yr. (stretch goal to
15 kBtu/SF/yr)

* Water Efficiency design such that the project obtains 11 of 11 LEED water use
efficiency points.

* Limit maximum daytime plug load to 0.4 W/SF

Exceed Accoustic requit listed in ASHRAE 35
NC/RNC

Deliver Outside air at a value of at least 1.3 times the requirements of Standard 62.1
and use Demand Control Ventilation (DCV) for high-occupancy spaces.

* Achieve Spatial Daylighting Autonomy (SDA) ~ Majority of Occupants achieve
e.

generous Daylighting in work space §5% of the tim . .
+ Achieve Resiliency at a level established by ASHRAE. ﬁSHHﬂE> ASHRAE }

OWNERPROJECT R IREME

Metering Requirements: ' ! &

oW

Mandatory et e
« HVAC energy o
+ Lighting energy .
* Plug Load energy waw

* Whole Building energy ow L]

Cuet

* Photovoltaics energy Tane ) aom o
+ Domestic Hot Water Energy

Desirable
+ Domestic Water Usage
* Cooling Tower water usage

« Irrigation Water Usage \ \
+ Domestic Hot Water Usage ﬁSHHﬂE ﬁSHHﬂE

HOW DO WE ACHIEVE OUR
ASHRAE PROJECT GOAL?

* Set Construction Budget: $ 8,570,000 ($130/sq. ft. minus
ARWAE donations & PV)
New Headquarters Bullding
Poschbos Comen, GA * Set Project Schedule: Must move out by Oct., 2020
PmARE + Set Project Criteria: Owner Project Requirements were set
e + Hire the right team!
L. Soducion axt Proect Descigton
2 gt
3. rorctom

ASHRAE }
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Existing Upper Level Floor Plan

L uSHnnE}

Program Summary Existing Middle Level Floor Plan

Initial Program (areas In NSF):

Departmental Areas:

Administrative Staff: 1,044

Marketing: 2,055

Development: 633

Member Services: 1137

Technology: 1,089

Finance & Admin Services: 1,713 |
Publications & Education: 2,383

Shared Conference/Meeting: 4,500

Service Spaces: 7,961

Conference Center: 6,180

Total Net Program Area: 28,725 . | W :
Gross Program Area: 44,000 gsf (approx.) "s@ L o "s@

Existing Structure Interior Infrastructure
0/

ﬁSHHﬂEl}



Wall Panels

ﬁSHHﬂEA)

Annual Air & Ground Temperature Profiles
Key Climate Factors Atarta Georgia

Key Climate Design Drivers

+ Summer: May to September (g, OASTO)

" Exreme Ha WeekPeriod Jul 6 - Jul 12,
Maximum Temp= 98,06 (36.7C). Future
climateto be accouted o

+ Exterorshadngbeneicial May Seprember
0 minimize Unvanea mmerme solar
gainsandenabielon-energy passive coding
Srategies.

- Winter:Decemberto Febauary (vg, OA< 50%)
" Extreme CagWeekenoa: Jan 610Jan

Supplemenal heatngrequiremerts

- Diurnal Swing: Average Diumalswingbeteen 15-
coolingenery. andimprove oozupars thermal
comion.

+ Ground and Water Temperatures: Relaiely sitle:
ground (and Lake) emperaturessiggest apotetil
Reatsource andnifor e HVAC syiem.

Incident Solar Radiation - WINTER

Key Climate Factors AlaniaGeogia

ANTER INCIDENTSOLAR RADIATION - BASELINE
(December 2% — Febary 23°(AvgOA < 50F)

CUMULATIVE SEASONAL
INSOLATION BY
ORIENTATION (<wh)

350

Annual Temperature Profiles o

2/3/2020

(December2~ —Febnuay 23° (v OA=50F)
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Incident Solar Radiation - SUMMER
KeyClimat Faciors AtanaGoga

(May 24 ~Septemoes 26" (A OA> TOF).

RRADIATION|
(May 24+ ~Seqtember26° (g OA> 10F)
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Psychrometric Chart

Path to Net Zero Energy
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Energy Use Characterization
ASHRAL Hedaariers
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Primary Envelope Fact

Window to Wall Ratios (WR)

Important to define the optimum area of openings relative to achieving daylight
autonomy goals, as well as maximize the thermal efficiency of the wall

Air Infiltration and Insulation

Whera was the optimal R—Value for
wara wa containing air infiltration.

ch part of the exterior envelope and how

ﬁSHHﬂEA)

Envelope Sensitivity Analysis

ASHRAE Headgarers

Preliminaryenvelopeperformance targets
on pointofdiminishing EnergyUse
Intensity(EU) savings shownatright

p—
Assembly (R3.0) R80) (R17)
Tl REwm e
i 0 0%
External 0 i
P
= e
e 5% e

ASHRAE NZE AEDG recommends
R-15.6 wall for Climate Zone 3!
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Energy Analysis Assumptions
RSHRAE Heatuarers
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https://www.elementa.nyc/projects/ashrae/

Option A Minimal Intervention

PRESHRVE PRECAST PANELS. NANDLE RVALUE ANO INFTRATION REGUAEMENTS FIOM THE INTERIOR,

Option B | Modified Minimal Intervention

PANELS. HANDLE R

THE INTERIR, CUT

Option C | High Performance Envelope 1

PANELS

1RAE )
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THERM Analysis: Option A, Detail 1
‘s

Option 2: Par

aeap
(1

THERM Analysis: Wall Assembly R-value

Option A:Insulale From I, Mainian Precast ‘Option B: Contiuous Exteor nsiaion Over Precast

ASHRAE }
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Schematic Design Integra Open Office | Reaonship to Light

A

Schematic Design Integratio

WWR N &S, 30% WWR E & W+ EXISTING WINDOWHEAD

e
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WWR N &S, 30% WWR E & W + TALL WINDOWHEAD + NEW SILL
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WWR N &S, 30% WWR E & W + TALL WINDOWHEAD + NEW SILL +25 SKYLIGHTS

Seton Vi adFasador e\ By m G Sty S Dol v, o Oy T e

Tall Windows, 26 Skylights
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Lobby Section

A () c o E F Short Windows, 18 Skylights (VE Alt

%

Percentage ofreguatyoccupieduorkspaceson
the upper levevith usetl dayight uminarce
3001 attheworkplane

ﬁSHHlEA) ASHRAE }
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Daylight Strategies
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HVAC Concept Overview

Process

1. Demand more from the building envelope
both thermally and tightness - Architect

2. Demand more from the building occupants in
terms of plug loads and day lighting - Owner

3. Utilize high efficiency systems to reduce
energy demands (hydronicvs. airside, DOAS) -
Engineer

4. Right size equipment based on these demands
— Accountability Required

5. Provide flexible and systems which provide
exemplary environmental comfort

ASHRAE }
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HVAC Option 1: All-Air TZHP System
ZaneeatPurps

1249~ Temooyrancly

SponTipe

Opsatewirdonsr st [
A Dishbution ptcrs "

[ M

NightFush A Ecnerizer

HVAC Option 2: Hydronic Systems

DOAS i Hyroni T

Dok don e

oo

O Temina U Cptors

HestPurp Cptors

Optons. Opton.
[T ————— Colngonsr Arcockd
| o
A
optonc.
- P-—\

All-Air TZHP vs. Hydronic System

ANNUALSTEENERGY USE

1gn I I =
gé o s

e i sysem

Pathto NZERecap.
NZE Target 214 KBTUIy

Stech Tage 150 KBTU/Ryr

ASHRAE }
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HVAC System Desig

Resulting System Needs
* Hydronic Systems reduce energy - Radiant

System Overview
Outdoor Air Cooled Modular Heat Pump
Staged Pumping

Air Cooled DOAS decoupled from waterside
+ Simultaneous heating and cooling — Heat Pump systems
and/or heat recovery machines

* Smaller, modular control - control valves and
ceiling fans vs VAV terminal units and ductwork

'WSHP for transient or potentially humid spaces
+ Decouple temperature from humidity — DOAS utilize CHWR.

+ Recover energy whenever possible Overhead Radiant Panels for heating/cooling at

exterior zones, cooling only at interior zones.

Ceiling Fans to induce cooling and improve
environmental comfort.

ASHRAE }

Overhead Radiant Systems

* Radiant Panels form clouds above the occupied
spaces

« All heating and cooling in these spaces are
provided by the panels.

« Ventilation is c air
delivered directly to the space and not directly
responsible for temperature control within the
zone.

ASHRAE }

Overhead Radiant Systems

Areas between the clouds are open to structure above and provide access for other trades mounted in |
the ceiling plane. No direct drillin |

Rigid piping in exposed areas for aesthetlc reasons. Insulation on supply piping only.
Panel support system is required.
+  Duct distribution is only for ilation q

only (about 0.15 cfm/sf)
Air disﬁribution is constant volume and provided by Fabric Duct, reducing diffuser count and duct
inches.

Ceiling fans throughout the space increase air mixing and induce capacity.

2/3/2020

Overhead Radiant Systems

« Panels may be piped in series (up to 64 square feet of active panel) ‘
« Quick disconnects for hoses allow for ease of installation and replacement. ASHRAE

« Panels contain a multi-pass single circuit coil.
« Piping to the panels will be PEX tubing concealed above the cloud/array.

Supplemental Ceiling Fans
Before fan install
Indoar temperature~ 72 °F ‘ 82% comfortable .

(n=29) R
too 100

RnR cool

Afterfaninstall Q@M """ """ " TTTTTTTmsmom-----

and air conditioning failure 89% comfortable

Indoor temperature~B0°F T T T T TTTSSSssssss==s=

(n=28)

Air speeds want

~40-150 fpm more

1% 113 .
ASHRAE }

Overhead Radiant Systems
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Rooftop PV Generation Potential: HVAC Option 2 (Hydronic Systems)

A 05 ke
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Semi-Final Design

REFLECTIVE SILVER.
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Interior Lobby
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Staff Common Room

N\

ASHRAE }
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* Atlanta Construction Market

{f—\"
(i

TRY FAIL  SUCCESS
) ;

* Building Infrastructure Costs

v'Plumbing System Replacement

v'Electrical System Replacement

v'Fire Protection System
Replacement

* Envelope Improvement Scope to
meet EUI

GINGER SCOGGINS
gscoggins@engineereddesigns.com

www.ashrae.org/newhq

ASHRAE
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