MEETING EPACT 2005

.‘ Naval Facilities Engineering Command

Green in the Military 1l - 2009

Rudy Perkey, P.E..

NAVFAC Atlantic
Capital Improvements Mechanical Engineering
757-322-8240

lenvin.perkey@navy.mil




Topics

@ Design, Construction & Energy Reduction Requirements

@ Details about the new updated Energy Conservation UFC and
the new “Prescriptive” path for compliance with Section 109
of the Energy Policy Act of 2005. (30% Better than ASHRAE)
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NAVFAC

Design, Construction and Energy
Reduction Requirements
For New Buildings
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Energy Policy Act of 2005

Previously Discussed by Matt Gray (DoE)

& Highlights (New facilities):

» Section 103 - Utility Meters

» Section 104 - Energy Star or FEMP Recommended Products

» Section 109 - Achieve Energy Savings 30% below ASHRAE
Standard 90.1-2004
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“Federal Leadership” MOU & EO 13423

Discussed in Detail in Session 2

Required Sustainability & Energy Features:

& Building Commissioning
»Fundamental

&@ Energy Reduction
» Design to Earn Energy Star Targets
» 30% for New Construction (EPACTO05)
» 20% for Major Renovations

@ Measurement & Verification, Metering, Benchmarking
& 20% Water Use Reduction

& Efficient Landscaping — 50 % Reduced Irrigation

& Thermal Comfort — Meet ASHRAE 55

@ Moisture Control Strategy

® Daylighting & Lighting Control
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“Federal Leadership” MOU & EO 13423

Required Sustainability & Energy Features (Con't):

& Low Emitting / Low VOC Materials
& |AQ During and After Construction
> Protect Site, Materials, Ductwork
» Flush Building after Construction
& 10% Recycled Content
& Environmentally Preferable Products (EPP)

» Bio-based

» Rapidly Renewable

> EPA EPP Certified

» Forest Stewardship Council (FSC) Certified Wood

& Construction Waste Management
@ Eliminate Ozone Depleting Compounds
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Navy Policy - Engineering & Construction Bulletin

NAVFAC

ECB 2008-01

“ Energy Policy Act of 2005 Implementation and USGBC LEED®
Certification”

& Posted on the Whole Building Design Guide
» www.wbdg.org
@ Provides guidance & funding for Navy & USMC Projects
@ EPACT 05
@ EO 13423/ MOU
@ LEED Silver
» FY09 & beyond projects

» $750,000 ECC limitation
» US Green Building Council Certified
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Navy EPACTO0S5 Study

NAVFAC

& Navy commissioned a study completed in 2007 to determine
ECMs & costs to reach 30% savings. (Steven Winter Associates)

@ 5 building types in 5 weather regions

& Study showed a 1-3% cost increase depending on building
type & location

& 19% - 38% LCC effective energy savings

& Results available on WBDG
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Navy EPACTO5 Study

Recommended ECMSs

@ Premium Efficiency Motors

& Improved Lighting Design

& Occupancy Sensors

& Ultra High Efficiency Chillers

& Outdoor Air Total Heat Recovery
& High Performance Windows

& High Efficiency Condensing Boiler
& Economizers

& Static Pressure Reduction

@ Daylight Dimming
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Energy Independence and Security Act (EISA) 2007

NAVFAC

Most provisions not yet implemented into contract documents

& Section 433 - (1 yr. for “rule” development)

» Reduce Fossil Fuel Use in New Facility Designs...
= 55% reduction by 2010
= 100% reduction by 2030

@ Section 441
» Increases LCC Analysis from 25to 40 yrs

@ Section 523 -

» Min. 30% of Building Domestic Hot Water by Solar
(unless not LCC effective)

10 Green in the Military Il - 2009



Unified Facility Criteria
UFC 3-400-01
Energy Conservation
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UFC 3-400-01 Energy Conservation

& Posted on the Whole Building Design Guide
» www.wbdg.org

& Guiding document for energy conservation in DoD Contracts
for new construction & major renovation

& Recently updated to include EPACTO05 Compliance
» Describes analysis & submittal requirements
» Provides limited guidance on ECMs

& Under major update development (Expected — early 2009)

» Update will include new “Army” Target Energy Budget (TEB) &
Prescriptive Compliance methods

» Some new EISA requirements
» Significant additional guidance on ECMs
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UFC EPACT Compliance Method - 3 Paths

Standard EPAct05 Path

Demonstration Path (UFC)

Prescriptive Path (UFC)

ASHRAE Standard
90.1
Mandatory
Requirements

ASHRAE Standard
90.1
Mandatory
Requirements

ASHRAE Standard
90.1
Mandatory
Requirements

Apply desired & req’d Energy
Conservation Measures

Apply desired & req’d Energy
Conservation Measures

Apply
Prescriptive
Energy Conservation Measures

Model Base Building with
ASHRAE Prescriptive
Requirements
&

Model Proposed Design per
ASHRAE Standard

90.1 Appendix G

UFC Target Energy Budget
(TEB)
Targets
&
Model Proposed Design per
ASHRAE Standard

90.1 Appendix G

Achieve 30% Better
Performance

Submit all calculations

Meet TEB
Provide Calcs
For Proposed Model
Only

No calcs required
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TRAINING BARRACKS Climate Zone 3A

Government Furnished Prescriptive Technology Set

NAVFAC

Item Component ASHRAE 90.1-2004 Gov Furnished Prescriptive
Bldg , Bldg

Roof Attic R-30 R-40
Surface reflectance 0.08 0.27

Walls Light Weight R-13 R-20

Construction

Floors Mass R-6.3 c.i. R-10 c.i.

Slabs Unheated NR, NR,

Doors Swinging U-0.70 U-0.70
Non-Swinging U-1.45 U-1.45

Infiltration 0.4 cfm/ft2 @ 75 Pa 0.25 cfm/ft2 @ 75 Pa

Vertical Glazing

Window to Wall Ratio
(WWR)

10% - 20%

10% - 20%

Thermal transmittance

U-0.57

U-0.45

Solar heat gain
coefficient (SHGC)

0.37

0.31
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TRAINING BARRACKS Climate Zone 3A
Government Furnished Prescriptive Technology Set (cont)

NAVFAC

Item Component ASHRAE 90.1-2004 Gov Furnished Prescriptive
Bldg Bldg
Interior Lighting | Lighting Power 1.1 WI/ft? 0.9 W/ft?
Density (LPD)
Ballast Electronic ballast
HVAC Air Conditioner PSZ-AC 12.0 SEER 4-Pipe Fan Coil with central
(3.05 COP) chiller and boiler
plus

DOAS with 14.0 SEER DX coil
(3.52 COP) and HHW coil on
central boiler
SAT control 55°F — 62°F with
OAT 75° — 54°F

Gas Furnace 80% E, none
Exhaust Energy None 70% - 75% sensible
Recovery effectiveness
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TRAINING BARRACKS Climate Zone 3A
Government Furnished Prescriptive Technology Set (cont) mereac

Item Component ASHRAE 90.1-2004 Gov Furnished Prescriptive
Bldg , Bldg
Economizer NR NR
Ventilation
Outdoor Air Damper Motorized control Motorized control
Demand Control NR NR
Ducts Laundry Room Decoupled .
Sealing Seal class B
Location Interior only
Service Water Insulation level R-6 ¢
Heating
Gas storage 80% E, 90% E,
Drain Water Heat None Showers only - 30% effic,
Recovery
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UFC Prescriptive Measures — Infiltration Reduction

NAVFAC

& Requires Air Barrier around entire conditioned envelope
» Specific sealing materials & requirements

» Detailed requirements to seal:
» Envelope Penetrations
» Where walls meet roof & floor
» Around Doors & Windows

& Meets the Moisture Strategy Requirement for EO 13423

@ Addresses Mold issues for many buildings
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UFC Prescriptive Measures —
Air Barrier Infiltration Reduction

& Requires Blower Door Testing to prove
compliance

& Requires IR Thermography to locate leaks

- 18
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Energy Efficient Solution Results — Barracks / BEQ

NAVFAC

ASHRAE 90.1- EPACT 2005 Government Furnished

2004 Building Prescriptive Technology Solution

Zone City Building Energy Energy SET to meet EPACT 2005
Budget Budget

(kBtu/ft2) (kBtu/ft2) Energy Budget Energy Savings

(kBtu/ft?) vs. ASHRAE
1A Miami, FL 82 58 40 51%
2A Houston, TX 82 57 37 55%
2B Phoenix, AZ 45 32 32 30%
3A Memphis, TN 71 50 35 51%
3B El Paso, TX 42 30 30 30%
3C San Francisco, CA 47 33 26 45%
4A Baltimore, MD 75 52 32 57%
4B Albuquerque, NM 48 34 29 40%
4C Seattle, WA 60 42 27 55%
5A Chicago, IL 77 54 32 58%
5B Colorado Springs, CO 54 38 28 48%
B6A Burlington, VT 83 58 32 61%
6B Helena, MT 68 47 29 57%
7A Duluth, MN 91 64 33 64%
8A Fairbanks, AK 123 86 42 66%
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Energy Savings (w/o plug loads) Using EE
Prescriptive ECMs — Maintenance Facility

1A Miami, FL 36 15 59%
2A Houston, TX 45 19 58%
2B Phoenix, AZ 42 17 59%
3A Memphis, TN 56 25 56%
3B El Paso, TX 47 20 58%
3C San Francisco, CA 43 17 59%
4A Baltimore, MD 75 35 53%
4B Albuquerque, NM 61 27 56%
4C Seattle, WA 64 29 54%
5A Chicago, IL 93 45 52%
5B Colorado Springs, CO 80 36 55%
6A Burlington, VT 108 54 50%
6B Helena, MT 99 49 50%
7A Duluth, MN 134 65 51%
8A Fairbanks, AK 207 105 49%

Green in the Military Il - 2009



Tools to Help

NAVFAC

& Energy Conservation Measure (ECM) Selection Toolkit
» Helps identify LCC effective EMCs & costs for project development
» Posted on the NAVFAC Sustainable page on WBDG (Draft)
» Full version due Spring 09

& Navy Solar Domestic Hot Water Decision Tool
» Solar DHW Required by EISA 07
» Cost Effective in many locations
» Evaluates SDHW for a project based on local Solar Resource
» Compares Life Cycle Cost of Solar vs Electricity or Gas
» Provides Y/N decision on whether Solar DHW is cost effective
» Provides solar system size & cost estimate for Programming
» Currently Navy Only but will be posted on WBDG in future
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Navy Solar Domestic Hot Water Decision Tool

EISA SOLAR DOMESTIC HOT WATER DECISION TOOL v.4 for FY10-11 Projects

PURPOSE: This tool can assist in the determination of whelher Solar Dx slic Hot Water is Life Cycle Cost Effective for a specific project.
The 2007 Energy Independence and Security Act (EISA)requires that 30% of a building's hot water must come from solar if life cycle cost effective.

IINPUT : OUTPUTS:
Building Type | Fitness Center, Bowling, Rec Is Solar DHVY Life Cycle Cost Effective? | YES |
| 30,000 0.137|
| Hawail 0.055
LAC - & ctivi | NEZH1J - NAVSTA PEARL HARBOR HI Natural Gas Utlity Rate [/ KWh])
Mat Gas Avallable? | Mo Matural Gas Rate Break-Even (& KW 0.000]
|E9a AW Demand (galiday) 150
CALCULATE
First Cost - 30% Solar DHW (§) $26,9
[30% Solar Collector Size (square feet) 3T
DIRECTIONS:
[20% Annual Energy Savings (K¥hiyr) 26,618
Make zelectionz & fill in the 5 yellow cells above.
[30% Annual Cost Savings ($iyr $3.517]
Inputs:
1) Select from one of the Building Types in the drop-down list. First Cost - 100% Solar DHW &) $56,999|
2] Enter the building (prmary tacity ) square foolage
Mote: 1 sq meter = 10.76 sq feet 100% Selar Collector Size (square fast) 1,251
3) Select the facility lncation "Solar Region® from the drop.down st
Mote: Lok in other Solar [egions if your Activity IS not listed where expected 100% Annual Energy Savings (KWhiyr) 5,396
4] Select the facility location WIS - Activity® from the drop.dowwn st
2] Select whether natural gas 15 avalable gl the building ate from the drop-doen list. 100% Annual Cost Savings Eﬂm 511_]H

B] Calculations should be autormatec. IF not, press "CALCULATE® bulton.

Qutputs:

; This determines if Solar Domestic Hot Water (OHW) is ife oycle cost effective when compared to electricity or natural gas. If "YES®, solar is cost effective. For solar
o be cost effective, both the Electric Rate and the Matural Gas Rate must be greater than or equal tn their respective Break-Bven's. If Matural Gas is not available, Matral Gas is not considered; therefore, the

Blectric Rate must be greater than or equal 1o the Electric Rate Break-Even.

Elactric Ulliey Rate: This is the Electric Rate for the specfic Activity. Itis the cost t the Activity for the enengy purchased from the utility escatated to 2011, This is not the Public Works cost.
Electric Rate Break-Even: This is a calculation of the break-gven cost of solar over a 25 year econnmic life compared tn electric water heaters

Matural Gas LHjlity Rgte: Thrs s the Matural Gas Rate for the specfic Actity. Thesis the cost bo the Scinaty Tor the energy purchased frorm the obbly escalabed to 2017, This i nol the Pubshc Works cost
Matural Gas Rate Break-Even: Thicic 3 calculation of the break-sven cost of solar over 3 25 vear economic life cornpared 1o gac water heaters,

Bldg Hot Watar Damand: F=firrated hot water demand hazed on building type and square fontane

olar Cos B0 TTITE Lo prowaing of the aany, ST CONEUNTEDON USING SOIar (el ENerdy. LOts are Boca o 20T 1% 15 the
minimum EISA raquiramant if Salar LCC Effsctivanass |z YES.

30% Solar Collactor Slza: Thiz iz the snuare fontage of FLAT PLATE panels required to meet A0% of the =nlar energy requirements to supply domestic hot water
20% Energy Saviny r (KWh): Thisisthe annual energy saved by the solar DHW systermn
20% Cost Savingshyr, This is the annual encrgy cost saved bry the solar DHW system.

100% Solar Cest: (s s the added "First Cost™ of provding TOU% of Gomesie ot water usng solar energy. Costis escalated to 2071, 1 the Ubity Rate rs sgnificantty igher than the Break Even Hale, l
consider providing 100% of the DWW with solar for greater energy savings.

100% Solar Collector Size: Thes s the square footage of FLAT FLATE panels required to rmeet 100% of the solar energy reguirerments Lo supphy domestic hot water

100% Enerav Savinashr (KWh); This isthe annual energy saved by the solar DHW system

100% Cost Savingslyr, This is the annual energy cost saved by the salar DHW system

(Note: if the electric rate andior the gas rate shown i€ not comrect for the Activity, this tool can still be usad |
Compare the break even rate to the actual utility rafe (escalated ta 2011). If the Litility Rate is higher than the Break Even Rate, then Salar DHW s cost effective
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Summary

& New Energy Policy Implemented
» EPACTO5
» EO 13423
» Navy LEED Policy
» EISA 07— soon to be fully Implemented

@ Limited Guidance Available
» Navy Study (Steven Winter Associates)
» Army Study
» UFC 3-400-01
» Whole Building Design Guide

& Future Guidance & New Compliance Methods
» New UFC 3-400-01
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