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Contact Information:

Leonard Thagard, PE
State Construction Office
019-807-4093

http://www.nc-sco.com/




Submittal Information and Forms

The energy model and life cycle cost
analysis shall be submitted at each phase
as a stand-alone document.

This [document] shall not be bound with
the soills report, cost estimate, comment
responses, or other documentation.




Submittal Information and Forms

The designer shall submit the following
iInformation with each project phase,

starting with the schematic design.




1. Cover Sheet and fly sheet with the

following information at a minimum:

Indicate this is an Energy Model and a Life Cycle Cost
Analysis for “Agency Name” and “Project Name”.

Date of Report and Project Phase (SD,DD,CD)
SCO ID#

Code and Item
Project Location
Design Team
Seals and Signatures of Designers of Record
Optional:
(1) Design Team firm logos
(2) Agency Logos




Agency and Project name and SCO0 D
Energy Model
- m -
Life Cycle Cost Analysis
far

“Agency Name” and “Project Name”

Date of Report, Octoher 17, 2008
Froject Phase: Schematic Design/Design Developrment'zonstruction Docurment

SCO D 2008-012345-01A
Code; 40074 and tem:; 353

Froject Location: Asheboro Morth Carolina

Design Team company names, addresses, telephone numbers and email addresses:
Rchitects Is Us in association with MNaineers R s
Route 3 Box 555
Chalybeate Springs, NC 27543
919-123-4567
info@orehitectsisus.com
Provide company web address if available: fefifecisisus com

Seals and Signatures of Designers of Record

/z’(< ""GJN;\—* {
""Mc NO‘- .,"Mf

KK =X %= XK
Cptional Design Tearn firm logos:
- [ ]
eI
Engineered Designs, Inc.

[—|
Cptional Agency logo;

NC STATE UNIVERSITY

[Date of report and sequential page numbers;
100 72005
Page 1 of 20




Adency and Praject name and SC0 [D3#

Table of Contents
DESCRIPTION

Marrative

Building Elements
Building Envelope
Baszeline A-1
Cption A-2
Qption A-3
Domestic Water Heating Systems
Baseline P-1
Qption P-2
Cption P-3
HWAC systerms and contrals
Primary Systems
Baszeline H1-1
Option H1-2
Cption H1-3
Secandary Systems
Baszeline H2-1
Qption H2-2
Cption H2-3
Lighting contral and lighting desion
Baszeline E-1
Ciption B-2
Cipption E-3
Additional stratedies
Qption ¥-1 Photovoltaic
Qption ¥-2 Wind Turbine
Qption ¥-3 SolarWater Heater
Cption ¥-4 Solar Preheat

Completed Calculation Fomms, Sheets 1 through 4

Simulation Program and Compliance
Baszeline Building
Froposed Building A
Proposed Building B

Life Cycle Cost Analysis
Baseline Building
Froposed Building A
Proposed Building B

Summary

Date of report and sequential page numbers:
102712003

PAGE MUMBER




Adency and Project name and SCo0 (D
Project Narrative

Provide a Project Narrative: Discuss the project criteria, design
recommendations and decision rationale, and the building elements
that are modeled in the energy model, and how those elements are
combined to create ajcomposite building that is compliant with
requirements of the Statute.

Date of report and sequential page numbers:
108 72005
Page 3 of 20




Anency and Project name and SCO |Da#

Building Elements shall include at least two
options for each of the following components:

a.Building Envelope: The base case shall be labeled A-1,
and the options shall be humbered A-2, A-3, etc.

b.Domestic Water Heating Systems: The base case shall
be labeled P-1 and the options shall be humbered P-2, P-
3, efc.

c. HVAC systems and controls:

(1) Primary Systems: The base case shall be
labeled H1-1 and the options shall be numbered H1-
2, H1-3, etc.

(2) Secondary Systems: The base case shall be
labeled H2-1 and the energy strategies shall be
numbered H2-2, H2-3, etc.

d. Lighting control and lighting design: The base case shall
be labeled E-1 and the energy strategies shall be
numbered E-2, E-3, etc.

e. Additional strategies may be required to meet the energy
efficiency requirements: Use sequential numbering for
additional strategies.

f. Name and version of the simulation program utilized to
model the building energy use, as well as the life cycle
cost analysis.

Date of report and sequential page numbers:
1002002005
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Adency and Project name and SC0 (D

GEMERAL BEUILDING ENERGY MODEL INFORMATION

[Perf carnam & Rating Meafuwd Conplisnce Report

[Project Marrwe:

SCO0ID &

[Project fddress:

[rate:

[Crecigper of Fecord:

Tem:

Cotdact Persoru
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. Decembly Oreac
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13. Cther:

14 : Cthwer:

15. Other:

Chyatit ity of Floors
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Mhility Fate: Electricity

Mhility Fate: Hahmal Cas

[tility Frate: Stearn or Hot “Water

[Rrility Fiate: Chilled ‘Water

[Ctility Frate: Cibwr

Date of report and sequential page numbers:

1002002005
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Anency and Project name and SCO |Da#

BASELINE ANI FREOFO SED DESIGH INFUT FARAMETERS

[Perf caxinan & Rating Meafuwd Conplisne Report
Comparison of Froposed Dedian vernus Basdine Dedgn Enecgy Inguuots

SHRAE 0. l omd Desin -nsul Desim
a-fﬂme B’lﬂﬂmf 1) Input (2) Ingut
[Building Elerent

13

bt Grade Wall Comsmctions 1)
lithore Grade Wall Consmactons)
ihere Dirade Wall Comsniction?)
Eelovwr Grade Wall Constraction
Foof Monstmaction

[Exterior Floor Construction
3lab- - lirade Constoiction
[Wirudonar-to- Cross "Wall Eatio
[Femestration. Typelsl

[Ferestrarion desavbbye Ufactor
[Fenestration Assembly SHEC

IFmstm‘_iJ:-n Wisnal Light Trahaniftance
[Fized Shading Dewices

[tasbortated hlowrble Shading Dewices

[Elenirical Swvaberns £ Frodess Loads

|Sawbiert. Lightfigs Povrer Dene ity and Lighting Design
[Creciption

[Process Lighting

[Lightite Ocompart Serwor Corirols
Dprlighting Controls

[Exterior Lighting Povarer (Tradable Sirfaces)

IEba.eﬂuI Lightitg Porarer (Mone- Tradable Surfaces)
tE‘.eceptacle Equiperent

of Eszcalators
Ciiher Process Loads

Date of report and sequential page numbers:
1072002005
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Agency and Project name and S0 (D

BASELINE AND PROPO SED DESIGN INFUT PARAME TERS
(C DN TINVED)

[Perf canvanu & Rating Meahwd Conplisnce Repoxt
Comparisin of Froposed Dedan vesnus Basdine Dedan Enecgy Tngmuots :

osed Thesi
ASHRAE 20 1 Baseline Buildng Eﬁnxm%? Design
[Builling Elemnent [Fnpu Data ing (73 ot Datal

Methanical £ Fhunhing Sybans
WAL Systertn Typels)

[Cecizn Supplr Lir Terpershime
[Criffereritial

|F=m Cordral
IF:m Ponarer

|E):omu:n.im Corirol

[Cretnand Corirol Werdilation

[Uitary Equipeherd Cooling Eficieror
Uity Equipeterd Heat iz B it
Chiller Type, Capacity, sl Eficience

Coolitg Toarer

[Broiler Efficierucy
Chilled Water Loop atnd Panp
[Parateters

Cotudetiser Water Loop and Panp
[FaTatteters

[Hot Water Loop and Panp Paraneters

Service Hot Water Systernls))

Date of report and sequential page numbers:
102002003
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Anency and Project name and SCO [Da#

ENERGY MODEL RESULTS: Percertaze Inpmovernert (Separate foon reeded for each proposed tilding mmodel)

[Parforrnanc e Rating Mefwd Compliance Report
[Energy Surmary by End Use

JASHRAE 0.1 Basdline Buildng Proposed Budding &
Energy Energy Peak Enegy Peak Energy
[End Use Type A0 Biu] | [0° Bhwh]{ [0 Biu] [[0° Bhuh]  [49]
[rterior Lighting [ dambist)
[terior Lighting (Frocess)
[Exterior Lighting
Space Heating (fiael 17
fpace Hestihg (fiael 27
Space Cooling
[Fhmtps
[Hest Eejection
[Fans - Bterior
[Fans - Parkiing Crrage
Servrice Water He atingz (fael 17
Servrice Water He atingz fael 27
[Feceptacle Equiprnert
[Fefriger ation (food, ete.)
Cooking (oorrrercial, fiel 17
Cookitg (oorrirercial, fiuel 27
[Elemrstors snd Escalators
Other Process
Total Buildng Connumnpiion
InErde: Baermp Chpsumptionis Satad in wadts of Ste
R aEY
UiFBm =kEHhx 2403  JF By =thews /100

Basdine Fuilding Froposed Bulding Wi Fprovenvend
Type Enegy Use| Enecgy Cost | Energy Tse | Enecgy Cost | Emecgy % | Cost W
[10 Biu] [#h1] [10 Eiu] [#hr]

[Enegy Use (Repulabed £ Tnregulabed)
Ciric ity

[Habaral Gras

Stearn or Hot Water

Chilled Water

Cither

Total Honrenewahle

[Repulabed £ Unrepulated

Tuotal:

[Percertaze Buproweahert = 100 % [1 - (proposed Buailding Pedonnac e £ Baseline Euildings Pefonnanc &)

Date of report and sequential page numbers:
1002002008
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6. Compliance

colle Hd@ﬂﬁ%}g




The report shall include simulation
output or models for:

e One model for the baseline or code
compliant building

e One or more models for a 20% or
30% more efficient composite building







Anency and Project name and SCO [Da#

Table 2-1

MIHIMUM REQUIRED ALTERHATIVES FORLIFE CYCLE COST AHALYSIS

& PROJECT A0 N,
Cornponent Hternatives to Onal yeed N
Fredezian hgintain status quo (do nothing)
Hew acquisition or construction
Leas=ing

Fenovation, upgrade, or revitalization of an exiting facility
Oze of other State facilities

Site and Program Building shape and orentation on the planned site (ncluding impact on
adjacent buildings)
[ Atemative sitez)

Frochitecture Substructure
0O  Foundations
O  $lab on grade
0O Basement excavation
0O Baszement and retaining walls
]
Superstructure
0O Floor construction
O Roof construction
O Stair construction
a
Wiall construction
O Increased insulation lewvels, insulation placement, ete.
O Mhb=s (passive salar themmal storage))
O Daylighting
O Building enwvelope (exteror closure) type
a
Fenestration
O  Type, amount, and locationdonentation of glass
O Indoorfoutdoor shading dewices
O Daylighting
]
Irteror =pace plan
O Space amangement
O Circulation
O  Finishes and colors
O  Ceiling heights
a
Foof constnaction
O Increased irsulation levels, type of insulation
O Roof membrane type and calor
O Daylighting
a

Date of report and sequential page numbers:
1002002005
Page 14 of 20




Adency and Project name and SCo (D

Conweyances
O Selection of elevators and dumbwaiters
O Escalators
o

Tecondary HWVAL sy stemniza
O System(=)typeiE]and zoning
O Boonomizer cyclels)
O Heat recoveny (exhaust air, intemal source, ete)

]
Primany HWBC systemiz)
Systemni=) typeiz) and energy sources
Pumping/piping configuration
Heat recoverny, waterside economizer cycle, etc.
Thermal storage (electrical demand =hifting)

ooooa

Plumbing

Plumbing =y=stemi=)
O Domestic hot water generation (method and energy
SOUrCeE]
u]

Bectrical

Ligkiting
O Aificial lighting levels, methods, and contral, including
general lighting and task lighting.
o Daylighting

Fower
‘Jwiltage selection (building and large equipment’)
Transformers (quantity, locations, efficiencies)

ooo

Date of report and sequential page numbers:
1002002008
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Anency and Project name and SCo0 [D3#

Building Envelope
Baseline A-1
Option A-2
Option A-3
Domestic Water Heating Systems
Baseline P-1
Option P-2
Option P-3
HVAC systems and controls
Primary Systems
Baseline H1-1
Option H1-2
Option H1-3
Secondary Systems
Baseline H2-1
Option H2-2
Option H2-3
Lighting control and lighting design
Baseline E-1
Option E-2
Option E-3
Additional strategies
Option X-1 Photovoltaic
Option X-2 Wind Turbine
Option X-3 Solar Water Heater
Option X-4 Solar Preheat

Date of report and sequential page numbers:
102452003
Page 3 aof 21




Adency and Praject name and SC0 [D3#

LIFE CYCLE COST ANALYSIS b 4 ADMINISTRATION
FOR STATE FACILITIES — RALEIGH, NORTH CAROLINA

ﬁg-’— |“$‘oi}_ STATE CONSTRUCTION OFFICE

M.C.DEPT. OF

GENERAL DATA

FROJECT NAME |
FROJECT IO
AGENCY

ODESIGH ALTERNATIVE
10 NUMEER

TITLE

DESCRIPTION [

ANALYSIS PERFORMED BY

MAME
DATE

Drate of report and sequential page numbers:
10/20/2005
Page 16 of 20




Agency and Project name and SC0 [D3#

ff_'“?‘:}f STATE COMSTRUCTION OFFICE
LIFE CYCLE COST ANALYSIS @) | rcoeer or sommsTemon

FOR STATE FACILITIES e RALEIGH, MORTH CAROLINA

A, P,
H1-1, H2-1,
DATA FOR ALTERNATIVE P, ¥4,
HO. etc.

COMSTRUCTION YEAR
ECOMOMIC LIFE ‘ears
INFLATIOMN RATE 27| %

CAPITAL INWESTMENT

CAPITAL
LOAN/BOMD
INMTEREST RATE
LOAN/EBOMD
TERM fears

LS

AMMUAL OPERATING COSTS AND CONSUMPTION

ELECTRICITY
NATURAL GAS
FROFANE
FUEL OIL
CoOAL

MCF
GaL
GAL
TONS

£ €0 R R

MAINTENANCE [ s

MOM-RECURRIMG REPAIR/REFLACEMENT COSTS

DESCRIPTION YEAR COST

B AR RN

Date of repart and sequential page numbers:
102002003
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LIFE CYCLE COST ANALYSIS

Agency and Project name and SCO 1D#

FOR STATE FACILITIES

—
o

STATE COMSTRUCTION OFFICE

N.C. DEFT. OF
AOMINISTRATION

RALEIGH, MORTH CAROLIMA

FMAINTEHAMCE

REFAIR/REFPLACE

YEAR CAPITAL S | ENERGY § $ $ TOTAL COST
1 %0 $0 $0 %0 $0
2 %0 $0 $0 %0 $0
2 %0 $0 $0 $0 $0
4 $0 $0 $0 $0 $0
5 $0 $0 $0 $0 0
E $0 $0 $0 $0 0
T $0 $0 $0 Fo 0
2 $0 $0 $0 $0 0
] $0 $0 $0 $0 $0
A0 t0 £0 &0 t0 $0
11 $0 $0 0 $0 $0
12 $0 $0 $0 $0 $0
13 $0 $0 $0 $0 $0
14 $0 $0 £0 $0 0
15 $0 $0 $0 $0 fo
16 %0 $0 £0 %0 $0
17 %0 $0 £0 %0 $0
18 %0 %0 &0 %0 $0
19 %0 $0 £0 %0 $0
20 %0 $0 £0 %0 $0
21 %0 $0 £0 %0 $0
22 %0 $0 £0 %0 $0
23 $0 $0 £0 $0 $0
24 $0 $0 £0 $0 $0
25 $0 $0 $0 $0 $0
26 $0 $0 £0 $0 $0
27 $0 $0 $0 $0 $0
28 $0 $0 $0 $0 $0
29 %0 $0 $0 %0 $0
TOT. %0 %0 $0 $0

TOTAL LIFE CYCLE COSTFOR ALTEHHATHJDE %0

Date of report and sequential page numbers:

10/20/2005
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Agency and Project name and SCO 1D#

STATE COMSTRUCTION OFFICE

SIR ANALYSIS =¥ N.C.DEFT. OF ADMINISTRATION
FOR STATE FACILITIES RALEIGH, NORTH CARDLING

PROJECT HAME |
FROJECT ID NUMEER
FROJECT DESCRIFTION |

(A) {B} {C} (D) {E} {F) (G)
Life Cyele | Life Cycle | Increased Operating
ARlternative | Investment | Operaing | Investment Cost SIR Rank
[ Cost Cost Cost Savings

1] A1 HA H/A HA | Base Case
2| A2 $0 $0 | 0.00 1
3| A3 $0 $0 | 0.00 1
4 $0 $0 | 0.00 1
5 $0 $0 | 0.00 1
L3 $0 $0 | 0.00 1
T $0 $0 [ 0.00 1
& $0 $0( 0.00 1
5 $o $0 | 0.00 1
10 $0 $0 | 0.00 1

Drate of report and sequential page numbers:
10/20/2005
Page 19 of 20




Agency and Project name and SCO 1D#

sSummary

Provide a summary of the selected design approach for the
proposed facility.

Drate of report and sequential page numbers:
100202005
Page 20 of 20




Submittal Information and Forms

The energy model information and the life cycle cost analysis shall be submitted at each phase as a stand-alone document. This should not be bound
with the soils report, cost estimate, comment responses, or other documentation items.

Designer shall submit the following information at each project submittal, starting at the schematic design phase:
1. Cover Sheet and fly sheet with the following information at a minimum:
Indicate this is an Energy Model and a Life Cycle Cost Analysis for “Agency Name” and “Project Name”.
Date of Report and Project Phase (SD,DD,CD)
SCO ID#
Code and Item
Project Location
Design Team company names, addresses, telephone numbers and email addresses. Provide company web address if available.
Seals and Signatures of Designers of Record
Optional:
(1) Design Team firm logos
(2) Agency Logos
Table of Contents

Narrative: Discuss the project criteria, design recommendations and decision rationale, and the building elements that are modeled in the energy
model, and how those elements are combined to create a composite building that is compliant with requirements of the Statute. Building
Elements shall include at least two options for each of the following components:

a. Building Envelope: The base case shall be labeled A-1, and the options shall be numbered A-2, A-3, etc.
b. Domestic Water Heating Systems: The base case shall be labeled P-1 and the options shall be numbered P-2, P-3, etc.
c. HVAC systems and controls:

(1) Primary Systems: The base case shall be labeled H1-1 and the options shall be numbered H1-2, H1-3, etc.

(2) Secondary Systems: The base case shall be labeled H2-1 and the energy strategies shall be humbered H2-2, H2-3, etc.
d. Lighting control and lighting design: The base case shall be labeled E-1 and the energy strategies shall be humbered E-2, E-3, etc.
e. Additional strategies may be required to meet the energy efficiency requirements: Use sequential numbering for additional strategies.
f. Name and version of the simulation program utilized to model the building energy use, as well as the life cycle cost analysis.
Complete the calculation forms located at the end of this Section.
Software reports indicating base building compliance with ASHRAE 90.1-2004.
Software reports for all strategies indicating compliance with the requirements of the Statute.

Life Cycle Cost Analysis for base ASHRAE Standard 90.1-2004 compliant building and the two or more alternate buildings with varying strategies
resulting in required energy savings:

a. Include and use Table 2-1 from the LCCA manual.

b Use the same numbering system noted above for the design alternatives.

C. Provide a "General Data" sheet for each building with all alternate energy strategies.

d. Provide a "Baseline And Proposed Design Input Parameters" sheet for each alternate building.

e Provide a LCCA spreadsheet for each alternate system.

f. Provide a SIR (Savings-to-Investment) Analysis for the base case and alternate building designs.
Provide Summary of the selected design approach.




Contact Information:

Leonard Thagard
State Construction Office
019-807-4093

http://www.nc-sco.com/




