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IES Ltd. — What we do
IES VE with CBECC-Com and Whole-Building Energy Modeling

1. Software
e Compliance
* Building Performance Analysis
2. Training
 Compliance (Utilities: 1 Day)
* Building Performance Analysis (2-3 Days)
3. (Sub)Consulting
* Building Performance Analysis
e Compliance
4. Research & Development
e Masterplanning, existing buildings
°  www.iesve.com
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IES Ltd. — What we do
IES VE with CBECC-Com and Whole-Building Energy Modeling

HQE Compliance
tool

UK PART L Compliance BREEAM for GORD
Europe o stidama

......... Y S S ompliance
...... » , - Tool

BOA GREEN MARK * '

* these systems are currently in discussion and awating approval
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CEC - 2013 Approved Software
IES VE with CBECC-Com and Whole-Building Energy Modeling

Contact Us | Accessibility | Quick Links | Translate / Traducir

CALIFORNIA

E N E RGY CO M M I S S I O N e @ Thi= Site ) California {_‘

“ HOME | ABOUT US | EFFICIENCY | FUNDING | POWER PLANTS | RENEWABLES | RESEARCH | TRANSPORTATION
Home -# title24 - 2013standards

2013 Approved Computer Compliance Programs

Nonresidential Buildings, 2013 Standards

CBECC-Com V2 Please report any issues and concerns discovered while using this California Energy Commission
software using the instructions listed in the Quick Stant Guide thatis Building Standards Office

hitp:iibees. archenergy.com included with the software installation. Approved 4/22/2014. 1516 9th Street, MS 37

Isoftware.html Sacramento, CA 95814

ATTH: Sabaratnam Thamilseran
916-651-2927
Sabaratnam Thamilseran@energy.ca.gov

IES Virtual Erwvironment 2013 Please contact Integrated Environmental Solutions (IES) at Integrated Ernvironmental Solutions
Title-24 Feature Pack 1 Title24(@iesve.com. This Compliance Software was approved on 101 Federal Street
(VEZ2013 Title-24 FP1) 5M14/2014. 15th Floor

Boston, MA 02110
hitp:ifwww.iesve.comisoftware +1 617 426 1880
Hitle24 Title24@iesve.com

Reference: CEC at: www.energy.ca.gov/title24/2013standards/2013 computer prog list.html
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Why use the IESVE software?
IES VE with CBECC-Com and Whole-Building Energy Modeling

1. Title 24 Compliance

2. Design & Optimization
3. HVAC Sizing

4. (Day)lighting Design e
5. LEED Energy Modeling ~{D &

> ‘ . i —
?— \\ l:’ = S ress
\ g‘ ~ \' : v < ‘
b e v . / o
S e

T ()

Low-Carbon
Sh'ategres

LEED and BREEAM
UK Regulatons
Californ

s

Cimate ﬁ’ =

6. AIA 2030, NZEB, ASHRAE i

Complian
ce

7. Occupancy Comfort (Thermal & Visual)

8. Save time/effort supporting multiple models ..

IES
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(1) IES VE Navigators — E.g. Parametric Analysis

IES VE with CBECC-Com and Whole-Building Energy Modeling

— _ .
& Applications W Hauigators [ Parametric Batch Processor [
Parametric Batch Processor . El o .,_'] - Select model and variable options for parsmetric simulation:
' When to use 0 Siatus | Simulation file Variable ‘ Fros ‘ fertion | Renge Rense | Options Sy
—_ e .- R . bpsal.apr Extemal wal v Model - 1 3 Select.. | Ready [3 simulations]
The tool allows multiple variants of o model or independent e —— o = : Bl
models to e f ly and ed witt
. single changing variable in a batch gueue. The tool can also E -,
be used as simple batch gueue for multinle models {8 List selection: External window —
|E| Maodel geometry J Please select the External window item(s) to be used:
1) Model data O
(=) Apache simulation settings o e — Description ‘ i ‘ — =
® Edit settings for each model ? [ i Viracon VUE1-50 (L=0.26) [SHGC=0.38] {VLT=48%} 025 |
* Add to queue (APR file) 2 [0 Viracon VRE1-67 (U=0.27) [SHGC=0.38] {VLT=60%} 026
* Repeat for each model 20 Viracen VRE1-58 {UI=0.27) [SHGC=0.33] {VLT=53°»:;.} 026
Viracon VRE1-38 {U=0.26) [SHGC=0.23] {VLT=36%} 025
* Select destination model for results ?2 [ Viracon VNE1-63 {U=0.26) [SHGC=0.29] {VLT=62%} 025
® Set model areas of interest (scale) ? [0 | Vimcon VE1-85 (U=0.29} [SHGC=0.54] {VLT=76%) 028
=) Parametric Batch Processor settings 0 Viracon VE1-48 (U=0.28) [SHGC=0.37] {VLT=47%} 028
* Select APR file for batch item (row) 2 [ Vrocon VEVZH (U0 26) [SHGC-0 38 WLT=70% oz
* Select variable to change (or none) ?2 [
* Select scale of application 20 = Additem | [ Defete tem |
® Setiteration step 20 =
® Set range min/max ? [ o [ ok || cane
® Options 20 b
* Check summary 20 E
* Repeat for each batch item (row) ?2 [ o
* Simulate 70 £
oo
= Qutput a -
* View results 20 5
:
fﬁ
.
- s p= o - g g e o
ey o e ¢t o o) i G T s 128 ey e
A Presentation by:
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(1) IES VE Navigators — E.g. LEED® Navigator
IES VE with CBECC-Com and Whole-Building Energy Modeling

e an ‘u"iewTooI npace Settings el | 18 Credits (46-58 POintS)

4 Applications Daylighting & Views; Thermal Comfort; Controllability of Systems; Water Use
LEED®-USA 2009 (2012) (... = Ed o 1 = | & Water Efficiency; Transport; Parking; Heat Island Roof; Storm Water; Open
- When to use Space; Increased Ventilation; Optimize Energy Performance and Green Power.
'+ Model geometry
) Model data
T LEED® rating system
(£) IES TaP
i2) Transport 55 4.1
T Parking 55 4.4
&® Open space 55 5.2
%) Storm water S5 6.1
©) Heat island non-roof §5 7.1
IX) Heat island roof 55 7.2
(T) Water use WE preq / WE 2, WE 3
T Water eff. landscaping WE 1
=2 Energy performance EApreq 2 & EA L 2, 6

Water - LEED Credits
(EAc 2 & 6) WEc2, 3.1, 3.2 (v2.2)

Daylight - LEED Credit a Renewables - LEED Credits
(IEQc8.1)

Annual building Annual building
Thermal emissions (T) Electrical emissions (E)
58.6 tCO2/yr 599.9 tCO2/yr |
7.4 kgCO2/m?.yr 75.8 kgCO2/m?.yr Rainwater 129%
£130163.85/yr e,  £584327.38/yr )

5o

Reduction % 0 5 10 15 20 25 30

WCs 24%
Greywater - 9%
Urinals 2%

Shower I 1%

 Non-DHW boiler 1 DHW boiler @ Chiller .
# Chiller fan/pump [ Fan/pumplcontrol [ DHW/SH pump 7 Sinks
©) Lighting £ Misc gas 3 Misc elec

0%

o v oy ey o oy e e oy e e e e

A completed PRM model & analysis is

® recommended. Ensure renewables are
entered. t3
Result™:

Use the PRM 2007 Navigator to generate

* the PRM reports Result: LEED® EA 2 8 credits

. > ;
Enter energy data - Cost reduction 03%

* Open green power dialog
® Agcesccreditsl, 2,6

T Submit report to IES TaP
X Controllability of systems IEQ 6.2
%) Thermal comfort IEQ 7.1
T Daylight IEQ 8.1
) Views [EQ 8.2

oo
EEE

Analysis #1...
LEED® EQ 8.1 option 2 1 credit

Credit 175%) Pass
Spaces 81% pass

DD D
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(1) IES VE Navigators — E.g. ASHRAE 90.1 Navigator
IES VE with CBECC-Com and Whole-Building Energy Modeling

LEED Energy Modeling; Navigator Workflow

< Applications I 4 Mavigators .
ASHRAESO1 App. G- PRM. M = ASHRAE 90.1 Navigator Output Reports:
® Preliminary Data Setup 0o
* Envelope Thermo-physical Properties [} s Repot . . T e =)
' Room/Zone Thermal Template Data O SEE@ETTE DS&@ aa
= A
- F:V'::tsuf:::"; grouping for HVAC Assignment 2 3 @ 1.8.2 (b) Energy Cost & Consumption by energy Type - PRM Compliance
® System Schedules and Setpoints 70
|§| Baseline S}rstem Energy Type Units EI:‘r:r::sed Decsci’:? EnB:rsgeyline Deéiogsr; E:::;yentSav(i:nog:[
= lirolprs:]f:vsglsrsomn Baseline ? d Electricity kBtu 75;’75;5 83 “:JJSSEE;ESE‘BZ:BQ EEBSU;? i4 583579%755919 ‘t:sﬂeﬂ 14 1?
! Gas kBtu 302,064.43 6 509,876.62 3 2311 23.05
*® Edit Current Proposed ?2 0 Subtoal (Model Outpute) 1,1578302 USDB,286.8 14086503 USDB.0548 o .
® Or Customn System 720 - 2 . !
* System Parameters 20 e
! E' Other [nEut Data |_'| Photovoltaic Panels z(gsgmo)o 0.00 Generated from source
— Wind Power 78,049.71 0.00 Generated from source
=l Generate Baseline [N Combined Heat and Power 0.00 0.00 Generated from source
* Gancte the sin mods 20 S e e
=) Sizing Runs o - — — . — S— —
* Room Lead Calculations 70 o o Eromyoe Con Enenpuse ot Energyome . Cont
® Access Loads Data Spreadsheets O Total KBtu ‘”7398“7“ R 2 “‘“8255“ R 23982 2195
® Assign Room Sizing Data 20 Copyright® 2010 ntegrated Envronmental Soltons Lirnted Al igs reseriea
® System Load Calculations 20 O —
: Update Baseline fan sizing data 20 Energy use g Cost T
& Sizing reports 23.82 21.95 U
@ Simulations 0 et —
®) Cost O
) Results a -
o et parameters for 'unmet load hour' Percent SaV| ngs
_ temperature tests 720 Energy use Cost
) BPRM Report
%) Detailed Simulation Reports 23 82 21 95
&) ASHRAE 621 —
® Display Selected Reports 20

IES A Presentation by:
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(2) IES VE Applications — One Central Model
IES VE with CBECC-Com and Whole-Building Energy Modeling

Low-Carbon
Sbawgu;

Q Q Revit

agbxmlL
S SketchUp

HVAC /

UK Regmaﬂons
California
Title 24

YouTube: BIM Integration with the VE Compliance

Cimate

LEED and BREEAV
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(2) IES VE Applications: E.g. California Title 24

IES VE with CBECC-Com and Whole-Building Energy Modeling

IESVE Title 24 Application:

File Edit View Tools Title2d Settings

% Applications
= ModelBuilder
= ModellT

m Components

) Solar
) Energy
(=) Compliance and Ratings

@71 ASHRAE90.1 App. G - PRM
@] VE Compliance (UK & Ireland)
[C]
| New Zealand compliance
@
! | Singapore compliance
©
I Title2d
() Lighting
FluesDL

FluesPro

Help
; i £ ) fxorometic. = mlﬂude\ |ausoreys | %
|

[ % | @ |k ¢ 2o

m

§ Perimeter bot ZN 4
§ Perimeter bot ZN 1
Perimeter_bot ZN 2
§ Perimeter bot ZN 3
§ Core_bottom
FirstFloor_Plenum
§ Core_mid

§ Perimeter_ mid ZN_3
Perimeter_mid ZN 1
§ Perimeter_ mid ZN 4
§ Perimeter_mid ZN_2
MidFloor_Plenum
§ Perimeter top_ZN 2
§ Core_top

Perimeter top_ZN_1
§ Perimeter top_ZN 4
§ Perimeter top_ZN 3
§ TopFloor Plenum

= i ™
Title 24 Analysis | Results
Room settings Simulatians Taols: Envelope Tools: Mechanical

[ Simulate ] [[E9 Set site location ] [@ Define HVAC zones

[@ Define constructions ] [?Q Zone systems

Buiding Data 3 setptempates | [fo Fludsystems

)
]
)
]

[[7 Define kuminaires | [ Arsystems

4’ London/Heathrow (ASHRAE Climate Zone derived) Mo Alerts

A Presentation by:
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(2) IES VE Applications: E.g. California Title 24, Outputs
IES VE with CBECC-Com and Whole-Building Energy Modeling

Title 24 Analysis | Results

(kTDV /ft2-yr) Outputs
) ' - " -
Space heating Space cooling Fans Heat rejection Pumps DHW Lighting Total Summary
Proposed 438 2545 446 ] 41 159 253 3536

Standard 43 2151 2147 0 0 63 61.9 B46.5
Margin 0.3 -35.8 170.1 0 -4.1 5.1 36.6 152.9 PASS

Energy Use Summary &‘ CERTIFICATE OF COMPLIANCE - NONRESIDENTIAL PERFORMANCE COMPLIANCE METHOD NRCC-PRF-01-E
Project Name: SMUD T24 Training Calculation Date/Time: Page2of 7
Standard Standard Standard Proposed Propased Proposed Compliance
End Use Design Site Design Sitz Design Design Site Design Site Design Margin Compliance Scope: New Complete Building including Envelope, Lighting and HVAC  Input File Name:
(Mwh) (therms) (KTDV/ft2) (MWh) (therms) (KTDV/ft2) (KTDV/ft2)
Space Heating 548.00 48,00 0.00 590.00 48,80 -0.80 B. COMPLIANCE RESULTS.
Space Cooling 10.50 215,10 18.60 254,90 -39.80 0 BUILDING COMPLIES
Indoor Fans 19.50 21470 3.70 44,60 170.10 02 Special Features are Required -TBD
03 HERS Verification is Required - TBD
Heat Rejection
ANNUAL TDV ENERGY USE SUMMARY (kBtu/ft2/yr)
Pumps & Misc. 0.40 410 -4.10 o 3 3 I
Trr=rErly BRI sl PUCED Ll =i Energy Component Standard Design Proposed Design Compliance Margin Percent Better than Standard*
Lighting 5.80 61.90 2.50 25.30 36.60 Space Heating 480 488 08 17%
Complance Total 3%.20 636.00 546.50 25.20 795.00 333,60 152.90 Space Cooling 2151 2549 -398 -185%
Receptade 7.60 87.00 7.60 87.00 Indoor Fans 2147 446 170.1 792%
T Heat Rejection - - - -
) Pumps & Misc. - 41 4.1 NaN
Domestic Hot Water 68 159 91 -1338%
TOTAL 43.80 635.00 633,50 32.80 795.00 480,60 Tghting 519 %3 %E 1%
COMPLIANCE TOTAL 546.5] 393.6 1529 28.0%
Receptacle 870 870 0.0%
b Process - - -
Process Lighting - - -
TOTAL 633.5] 480.6 24.1%

IES A Presentation by:
Integrated Environmental Solutions www.iesve.com




How IESVE integrates with CBECC-Com
IES VE with CBECC-Com and Whole-Building Energy Modeling

2013 ACM Standards Compliance
c SlaniEe i Engine Software
ompliance Software

(No-Frills Interface)

File I/O: SDD XML

Interfaces

g g f
oo, Do e h —_ o
=89 C 0 SowliE
g Svns Yo oo us
CELE@S g €
S5983 59Es2 cBE2%
BoUE3 TRESE S8EE]
n & =g m 2>50%q i
3 ] S00 ¢ i Standards Compliance
@ Wy Inputs & results 0
sent to report + Form Generator
- - enerator o
Compliance Engine Software O e m———————
o | - i
Native Data Model: SDD (XML) Reports [ : Future: Utility Program :
Eraeriied] Tkt (data model determined by ruleset data) returned i Reporting 1
w/ Security Features .
ge =
oxT3 Ugs
og5e 2835
[ Text/csv [ @ eQ 28
=i = c
£36 SDD XML wsd
2 € — ™o o
= U E 0
2013 Standards ACM cE8
0 Ruleset
]
0 OpenStudio APT
g n
] i I OpenStudio l
[+ 3 Articulator
o3
o 35 Perfo VAC sizing & annual si
& E
& Fry [ EnergyPlus Simulation Engine Other Engines

Diagram key:
Transfer of building model via SDD (XML) M Inter-process communication of data

gﬂlllglf:\ﬂenf;g:g imply transfer of multiple and/or API calls
5

ﬁ Transfer of compliance reports Pale Blocks Possible future modules
Reference: CBECC at www.bees.archenergy.com/software.html

A Presentation by:
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IES-VE Landscape with Title 24 and CBECC-Com
IES VE with CBECC-Com and Whole-Building Energy Modeling

T24 Compliance w ( Building Design & Performance Analysis

IES VE Model Geometry

\\

*Zone Assignments
*Constructions
*Internal Gains
*HVAC Systems

N
*Ruleset Process
(SSDXML)

NY
*Results / Reports

A Presentation by:

\_ * Consider other HVAC, renewable energies, etc.

J IES VE Suite of Analysis
N
& CBECC-Com A Climate, envelope, etc.
*Climate J J J J
4 N

( )

r aYa )
SOLAR DAYLIGHT || AIRFLOW HVAC

* Solar * Daylight * Natural * Chilled
shading & || harvesting || ventilation beams,

. S|mulat|on) . S|mulat|on) . 5|mulat|on) *UFAD / DV,

v v v v

\

Hourly, Annual Energy & CO2 Simulation

v

Results, Reports and Re-simulate

J

Integrated Environmental Solutions

www.iesve.com



Why use IES-VE for Title 24 Compliance?
IES VE with CBECC-Com and Whole-Building Energy Modeling

1. Free 3D Model Application |
2. T24 Application is $250 e,
3. Two Applications are Fully
Interoperable, i.e. no data
loss with geometry
revisions. ’ ‘
4. Spreadsheet S S
Interoperability (Crtl+V) — | COMPEENCE

5. Technical Support V
Provided

IES A Presentation by:
Integrated Environmental Solutions
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IES VE with CBECC-Com and Whole-Building Energy Modeling

How to Model...

IES A Presentation by:
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Model Geometry
IES VE with CBECC-Com and Whole-Building Energy Modeling

Q: Which office space has the higher heating load?
Both: San Diego — Office Gains — VE1-2M - 40% Glazing

IES A Presentation by:
Integrated Environmental Solutions www.iesve.com




Model Geometry
IES VE with CBECC-Com and Whole-Building Energy Modeling

2013

NONRESIDENTIAL
ALTERNATIVE
CALCULATION METHOD

REFERENCE MANUAL

Fenestration Geometry
Applicability All fenestration

Definition Fenestration geometry defines the position and dimensions of the fenestration surface
within its parent surface and the identification of the parent surface. The orientation
and tilt is inherited from the parent surface. The details of how the coordinate system
Is implemented may vary between Compliance Software programs.

JJJJJJJJ

A Presentation by:
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Model Geometry
IES VE with CBECC-Com and Whole-Building Energy Modeling

Q: What about now... (highest heating load)?
e ALL 8: San Diego — Office Gains — VE1-2M - 40% Glazing

/ —
\

/

IES A Presentation by:
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Model Geometry & Infiltration
IES VE with CBECC-Com and Whole-Building Energy Modeling

Q: What about now... (highest heating load)?
e ALL 8: San Diego — Office Gains — VE1-2M - 40% Glazing

e ———

——— 7y

! ?1§?n1

0.20
0.18

18
guu [
:‘,;012
Eo.m
2
o0
b {1
0.04- | ||h l. L] hl ‘M w al 1 Vl'

vy / | ‘ \ [l

0.02 l"l'-w..w',"w"- b1 % dhh '\ I .||l,,i~ W A |'|'..'-.i""u|'«l T
0.00 T T T T T T — T T T T

Jan Feb Mar Ape May Jun Jul Sep oct Nov Dec

Date: Fri 01/Jan to Fri 31/Dec
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Model Geometry & Solar Gains
IES VE with CBECC-Com and Whole-Building Energy Modeling
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Caution!! CBECC-Com uses OpenStudio
IES VE with CBECC-Com and Whole-Building Energy Modeling

(M Tube} Q

T Matr oW | haiall avanwt sy selated ! B0 by Wt Mg Fre

PSS FYAYE 220 “TVA OORE 200

Finding non-Convex Surfaces with the OpenStudio SketchUp RextinEnorgy Medaling for Retulit Fioloc
. ] *""% Running a Baseline Simulation
P|Ug-ln from the Retrofit Modeling Guide

IES A Presentation by:
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Climatic Analysis & Weather Files
IES VE with CBECC-Com and Whole-Building Energy Modeling

Title 24 Site Location:

California
Building Climate Zones

T ingisbre abon b orderkg tein s ar Simmetie
41

New 2013 weather data set
consists of 86 location specific
weather files and 16 generic
climate zone files.

The 86 location specific weather
files are intended for use in all
code compliance simulations.

The 16 climate zone weather
files are the files for a single
selected “reference location” for
each climate zone.

TDV factors are defined for each
fuel type (electricity, natural gas,
and propane) per climate zone.

A Presentation by:
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Climatic Analysis & Weather Files

IES VE with CBECC-Com and Whole-Building Energy Modeling

Weather Data (8,760)

* Dry-bulb temperature

e  Wet-bulb temperature

e External Dew-Point Temperature
*  Wind Speed

* Wind Direction

* Direct Radiation

« Diffuse Radiation

* Global Radiation

e Solar Altitude

e Cloud Cover

* Atmospheric Pressure

e External Relative Humidity
e External Moisture Content

(F)

Date: Fri 01/Jan to Fri 31iDec

B Dry-bulb temperature: (USA CA San Francisco_ThY2 epwy)

A Presentation by:
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Climatic Analysis & Weather Files
IES VE with CBECC-Com and Whole-Building Energy Modeling

Q: What Weather Data do you use? tmy 2, TMY 3, AMY

T24 (pre-2013) Building Lifecycle if built today

o o | '
1950 | 1960 | 1970 | 1980 | 1990 | 2000 | 2010 | 2020 | 2030 | 2040 | 2050 | 2060 | 2070

Title 24 2013 [1997-2008]

IES A Presentation by:
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Climatic Analysis for San Francisco
IES VE with CBECC-Com and Whole-Building Energy Modeling

Frequency distribution: : hours in period Fri 01/Jan to Fri 31/Dec

A = 1,550 hours

12004
1000+

500

500

4004

o] =l .
Dryb Ihtmp rature” ranges [°F)

TMY 7 versus T|tIe 24 cllmate flles (dry bulb °F)

3800 4

3600

3400

3200

3000

2800

2600

2400

2200

2000

Hrs

1800+

16004

1400 4
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IES-VE Title 24 Envelope

IES VE with CBECC-Com and Whole-Building Energy Modeling

Title 24 Analysis | Results

Room settings Simulations Tools: Envelope Tools: Mechanical
Simulate | EF  setsite location |@ Define HYAC zones |
@ Define constructions |E€9 Zone systems |
Building Data |§T§ Setup templates | |E9 Fluid systems |
W Defing luminaires i Air systems
Construction layers
Specific e
. . . Thickness | Conductivity | Densi Heat Resistance o
Material (outside to inside) o Btu-in,."h-&z-t?F Ib,."ft;ty T fi2h.“F/Btu Reswtnfrlty}\ ) Category
Btu/lb-<F (perm-in)*”-
[T24_0356] Metal Standing Seam - 1/16 in. 0.06" 4.001 488.220 10.1200 - Asphalts &
[T24_0194] Expanded Polystyrene - EPS - 31/2 in. 3.50" 0.240 1.000 0.2700 - Boards, Sheets

Title 24 Composite
Frame material [Wood v] Frame depth
Frame configuration wall 15in O - Cavity insulation R-value n degF-ft2-h/Btu

1In

Wall 24in OC 1_5In

wallaws 24in OC 2In

Wallaws 48in OC 2_5In

Floor 16in OC 3In

Floor 24in OC 3_5In

Roof 16in OC [ A

Roof 24in OC 4_5In

E] Roof 4&8in OC 5In K Car

5_5In
725" p————
g 75T

IES A Presentation by:
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IES-VE Envelope

IES VE with CBECC-Com and Whole-Building Energy Modeling

Glazing:

Description: Viracon VE1-2M (U=0.26) [SHGC=0.38] {VL.T=70%} ID:  GDPKG1
Performance zﬁ)
Met U-value (nduding frame)  0.2610 Btu/h-ft2*F  U-value (glass only)  0.2600 Btu/h-ftz-eF ASHRAE ~ ? e
Met R-value 3.8466 ftz-h-*F[Btu  g-value (EN 410) 0.3850 Wisible light normal transmittance 0.7 \
Surfaces Y.
[:] Frame \
Percentage 100 Absorptance 0.7 Outside surface area ratio 1.0000 Type e
U-value 0.3647 Btu/h-ft2-°F Resistance 1,892 ft2-h-"FjBtu  Inside surface area ratio 1.0000 \\
Lcafmensis (0] Short wave radiation - b
E] Shading device -
Local shade Mone External shade Mone Internal shade None pa Ss€es th rough glass
Regulations
Dwellings \\_
Construction layers (outside to inside) \\\
Material Thickness [ Conductivity T G CD:;.EH‘M Resistance T Qutside | Inside |Refractive| Outside | Inside \
ateria in |Btuin/nftF| YPS s /hl;Lf.n-tF fthoF/Btu| O™ | Reflect. | Reflect. | Index | Emiss. | Emiss. '—'Lv‘Jf\
[PKE11] Outer layer 0.25" 0222 Uncoated 0330 0310 0640 1526 He- radiated |(}|"1 g
Cavity 0.51" 1,844 A1 e
[CFB11] Inner layet 0.25" 6101 Uncoated 0730 0070 0070 1.526 wave r{?d Iat!;)n IS
trapped inside
. THETA = Ange o cdence
Tint V] piffusing? T{D} = Short wave solar transmission {directly transmitted fraction)
Assm Context Divider [F]GreenhousefGarden? [ Glass block? T(R} = Long wave + convection from inner pane (retransmitted fraction)
THETA i 107 20° il 40° A0° B0* o a0 a0*
TID) 0263 0268 0263 0255 0243 0225 07198 0150 0083 0.000
TIR] 01100 0111 012 0113 0115 017 0116 0110) 0086 0.000
Short-wave shading coefficient 0.3097
Long-wave shading coefficient 0.1270
Tetal shading coefficient 0.4367
SHGC (centerpane) 0.3300
lES A Presentation by:
www.iesve.com
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IES-VE Title 24 Daylighting

IES VE with CBECC-Com and Whole-Building Energy Modeling

Daylighting — automatic calculation:

| Generall Interior Iighﬁng| DEY|iEIhtCDntFD|| Inﬁltraﬁun|

Skylit area
Daylit area

Tluminance RefPt coord

Controlled power

Tlluminance SetPoint

Primary sidelit area

Davylit area
Ilurninance RefPt coord
Controlled power
Tluminance SetPoint

[l Secondary sidelit area
Daylit area
Tluminance RefPt coord

Controlled power

Tluminance SetPaint

0.00

0.00

0.00

0.00

775.85

7.04

580.69

Y
W

[

W

L

W

L

0.00

54.58

0.00

Z

Z

z

0.00

2,50

0.00

Minimum daylit area (Standard 140.3 (c) )

Skylit req. exception fraction
Exduded area

Exception

Control Parameters

-nane -

0.00 fo

0.00

0,00 | f2

Control Type | Continuous

MinDimLtgFrac 0.30
MinDimPwrErac 0.20
Mumber control steps o
Glare azimuth 0.00

Max glare index 0.00
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IES-VE Daylight & Energy Simulation

IES VE with CBECC-Com and Whole-Building Energy Modeling

(Day)lighting Simulation & Design

Luminaire simulations on a room by room basis

Artificial (fc)

90.00
87.00
84.00
81.00
78.00
75.00
72.00
69.00
66.00
63.00
60.00
57.00
54.00
51.00
48.00
b 4500
42.00
39.00
36.00
33.00
30.00
27.00
24.00
21.00

18.00
15.00
12.00
9.00
6.00
3.00
0.00

= ) =

Daylighting Only

Combined Daylighting +
Artificial Lighting
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IES-VE Daylight & Energy Simulation
IES VE with CBECC-Com and Whole-Building Energy Modeling

Daylight Harvesting, Glare & Daylight Autonomy

* Task Lighting
* Detailed Daylight Tracking | )
* Link to HVAC Loads Sizing and [FElt-| e = — —

Energy Simulation et e | BPEE e w7 w e

-95 -

05 "113 ‘89 "2 B=
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IES-VE Coupling Daylight & Energy Simulation
ES VE with CBECC-Com and Whole-Building Energy Modeling

Annual Monthly Lighting Energy
with & without daylight harvesting

|L's Chart{1): VE Graph

= | B [t |

Output Analysis Help

HE BrEgM2eBL keFiLpPER R
Range: Wed 01/Jan to Wed 31iDec

MBtu

Mar

 Total lights: eneray: (schemes.aps) W Total lights eneroy: (no daylight aps)

oot

Daily Lighting Energy

with & without daylight harvesting

ORISR SIKLEBMNLIQGREALEEFILOEBG|Y|O 0 0|

VEVS':;SE‘EMW [ Chart(1): VE Graph ==~
VEATHER
S s Qutput Analysis Help
Tl wover enexar né\aaum;uu!;z@@le@];mhmo:ﬂmm
Multi lection lotting tools
d Date: Thu 20/Nov e
J& a0 svs boilers energy 18
-0 Ap Sys boiers space condg energy o1 | | Gawen e e—
I #o Sys boikers DHW energy 18
-] Chilers energy 17 )
& ap sys chilers energy
-] Ap Sys aux + DHW/solar pumps ene 18
CJ& a0 svs heat rej fansoumps energy.
-] PRM electricity 18
L& PrM fossi fuels
14 on legene
-CJ& PRM electricty generation Saneeay
& PrM other fuels 13
L1 PRM netelectriaty st
[ Prm system electricty 12 e e
"EIE PR system foss fuek \ nd: [ Values above (high) ~inda
t 2 PR system other fuels z Highiight al periods where the test dataset values
[ system natural gas 2 ‘exceed a user-defined test threshold value.
& system electricity {misc.) £
Total system eneray &0 N
ST E . Test variable % values o
ot ecup ener
Bl R o Test: [ Fotalights eneray =
-] Total electricity (misc.) EE==Es
& Total energ: 08
-[J& Lights Eectiaty - Interio s
(18 Equip Electicty - Recepta o -
-1 Total Electrcity - Interio 04
18 Total Electicty - Recepta
(] %@ MODEL CARBOM 03 Sustained for >
[ apacHe sysTEMs Misc
[ APACHE SYSTEMS ENERGY 02 Run test & highlight
Pyl -, | A P (] =
~[]® roow Time=8.5 hours (1 bands)
[0 orenr o Totai=0.003 VB!
-[1 SURFACE 00 01:00 0200 0300 0400 0500 0600 0700 0800 000 1000 1100 1200 1300 1400 1500 16:00 17.00 1800 1900 2000 2100 2200 2300 000
I Totalghts energy. (schemes.sps) ® Tetalghts energy: (no daylight aps) I
<[ m ] ™ | " T »

November oete)

Resuts fes [All Resuls Files ] Selected variables st [Coetsis  Combine:  [JOpenings [ Rooms ] Varicbles

‘ Selected variable ‘ units

Level |

" Totalights energy kBtuh Model

M Tu W Th Fri Sa Su | Selecton: 20/Nov to 20\
<) ap [>

<) oo [>

« 4 Defavkdaies b+ W
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IES-VE Title 24 HVAC
IES VE with CBECC-Com and Whole-Building Energy Modeling

Zoning & HVAC:

Title 24 Analysis | Results |

Room settings

Building Data

Simulations

Tools: Envelope

« IS gl

Simulate

| |E=ﬁ Set site location

|@ Define HYAC zones

| 9 Define constructions

|¥9 Zone systems

|
|
|$T§ Setup templates |
|

n?:/' Define luminaires

|
|
|E9 Fluid systems |
|

|¥9 Air systems

Create and assign HYAC zones

HVAC Zones

|Flnnrs

Add ->

One to one ->

<-Remave

HVAC Zones

&3 Point_Of Sale
H & Point_Of_Sale Void
= @ Front_Retail Thermal Zone
L& Front_Retal
i - &y Front_Retall Void
E@ Front_Entry Thermal Zone
L& Front_Entry
E @ Care_Retail Thermal Zone
i L&) Core_Retal
= @ Back_Space Thermal Zone
-§p Back_Space
- B Back_Space Void

- fE] Unzoned

Air Systems | Zone Systems | Flud Systems |

HVAC Systems

|Backspace_airsys_psz-ac:1
PointOfSale_AirSys_PSZ-AC:3

FrontRetail AArSF PSZ-AC:4

Core_Retail Thermal Zone

Re-assign

General | Air Segments| Terminal Units | Outside Air |

Type |SZAC v
SbType SngePackage v

Reheat Ctrl DualMaximum

Cocling
Design Supply Air Temp F

Net Capacity

Single/Cold Duct Control

Availabilty Sch | RetailHVACAvailvk v
Night Cyde Fan Ctrl | CydeOnCalPrimaryZone v
HVAC thermal zone |-none- ]

Fan Position | prawThrough v
Supply temperature control | NoSATControl v
Fixed Supply Temperature 0.00 | F
Setpoint Temp Schedule - rone -
Reset Sugply Hich = @ Outdoor Low 000 e
Reset Supply Lt F @ Outdoor High 0.00 oF
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IES-VE HVAC Systems Sizing and Simulation
IES VE with CBECC-Com and Whole-Building Energy Modeling

ASHRAE Baselme/ Reference HVAC Systems

a VAV - Reheat [EWC clf F

BE

©r

VAV re-heat - Sys7 - CHW coocling, HW heat

)
d =
— il
)
—,_| 7
4 Gy

{IH

N I O I I Iy

1, dol Y

e =

]

e e
=

I —4_"

re-heat,
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IES-VE HVAC Systems Simulation
IES VE with CBECC-Com and Whole-Building Energy Modeling

Underfloor Air Distribution (Displacement Vent.)

UFAD, perim PFP boxes, CHW cool, HW heat, OA ec...

oD
HVAC Control
i Sensor Location
at Occupied
room/zone LAC
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IES-VE HVAC Systems Sizing and Simulation
IES VE with CBECC-Com and Whole-Building Energy Modeling

HVAC Optimization, performance curves

Chilled water locp

Reference:  One Electric Water-Coaled Chiller with ¥SD pump on Secondary CHW Loop

Sizing status:  Design calculation successful.

Chilled water loop| Pre-cooling | chiller set| Heat rejection

Heat rejection devices

Water source heat exchanger
Ambient device:

General

Design outdoor dry-bulb temperature: 50.00 °F

Design outdoor wet-bulb temperature: 45.00 F
Location of pre-coaling loop:
Pre-cooling capacity

Autosize [% of CHWL capacity]: 25.00 Capadity: 1638.10 kBtuh A

Fluid cooler >

‘ Water source heat exchanger | Cooling tower with heat exchanger‘ Fluid cooler |

Design parameters
Fluid cooler type: WetDry @ Dry
Cooling capacity, Qhrdes: Autosize 3412,141 kBufh A
Outdoor dry-bulb temp. for wet/dry mode switch: 50.00 °F
Approach: 7.939 °F
Loop supply temperature: 52.99 F
Range: 6.25 °F
Wet-bulb delta T: 180 °F
Fan power, Wfan: 10,50 kW
Fan electric input ratio, Wfan/Qhrdes: 0.0105
Fan control:
Low-speed fan flow fraction: 0.50
Low-speed fan power fraction: 0.30
Spray pump power, Wpump: 100 kw
Spray pump electric input ratio, Wpump/Qhrdes: 0.0010

P
|@_ »

1

Fan . =
Reference: S2: SAFan
Settings
Fan fuel type: Electricity - Fans interior -
Design flow rate: 10000.00 cfm A
Oversizing factor: 1.00
Diesign pressure rise: .00 in water
Fan efficency at design flow rate: 82,22 o
Motor effidency at design flow rate: 90.00 o
Motor airstream heat pickup factor: 100.00 o
Design fan power: 3177 kw
Characteristic
Variable volume
Airflow modulation performance curve: | ASHRAE 90. 1 App G Baseline WV Fan ']
-

L

Fan Characteristics

S

ASHRAE 90.1 App G Baseline VV Fan
=@~ Fan power =@ Motor efficiency
Flow fraction
0% 20% 40% E0% 80% 100%
4 L L L L 100%
95%
£ .
=
T pons 2
o =z
b o g
= Fas® 5
e B
il <
[ | | sase =
o T T T T T3%
.00 2000.00 4000.00 6000.00 g000.00  10000.00
Flow rate {cfm)

Close
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IES-VE HVAC Systems Sizing and Simulation
IES VE with CBECC-Com and Whole-Building Energy Modeling

HVAC Optimization: tracking plant performance

e Extensive pre-defined library

e System & Zone Level Sizing

* 62.1 Ventilation

 HVAC Sizing Reports

* Node-sizing airside network
 Expanded Waterside Capabilities

| 33 22 (3% 22
o ST (000

* Ability to cope with Innovative Systems

T[] Total Q addition/removal 650 140000
=[] 88 smple cooling coil ~
2 L 1a000o Cr
~[]& Sensible load 64.01
~[]& Latentload 635 [ 120000 | 1 1 1
~[] & water flow 6304 | 110000 (
D I% Water entering temperature G254 ‘ L S
[ Water leaving temperatu ’ L 100000 \ K
]2 water deta T 6201 i | ] 1
~[]& air flow 615+ 80000
~[]& Air entering dry-bulb temperatur & e10 [ 1
~[]& Air entering wet-bulb temperatu &5 -
~[J& Air entering dew-point temperat ] "
~[J& Air entering relative humidity g 8001 [7e000 % @
-] & ar antenr\g moisture content 2 5354 | san00 E =Tl 3
----DBA lea glag et dry-bu \hnep & 590 (=] ﬁ—«ﬁn
-2 | soa0
ir \Ea r
E% il o 5809 F 40000
-0 ard 5754
08 arle stot |- 30000
~J& arleav 565 | 20000
-8 Air leav 6.0
~[]& Contact factor ) 10000
[ Hvac NODE 5551
55
EIIJ 00 0200 0400 0500 0E00 1000 1200 1400 1800 1800 2000 2200 OO un
= Alr leaving dry-bull temperature; CCODDTE (coal bwr - 115 - 58 vi - final - mar aps)
m Air leaving dry-buls temperature; CCOOD777 (cool bw - 115 - sya vB - final - mar sps)
 Total loack COOOD778 (cool tw - P15 - sye vB - final - mar aps)
Total losct CCOO077 (cool twr - 115 - sye v - final - mar aps)
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IES-VE (Natural Ventilation)
IES VE with CBECC-Com and Whole-Building Energy Modeling

Passive Building Design — Airflow
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IES-VE (Thermal Comfort)
IES VE with CBECC-Com and Whole-Building Energy Modeling

Dry resultant temperature (*C) 21/Jul - 14:00
P Air Flow: I's, Wind Speed: 2.8m/s, Wind Direction: 300°, Temperature: 30.7°C

Air Temperature {*C)

.-.EB,I]

275
27.0
g 28.5
26.0
255
25.0
243

+28.0
rel.s
rer.

r26.5
r26.0

r25.5
r25.0

24.0
23.5
23.0
22.5
22.0
21.5
21.0
20.5
20.0
19.5
18.0
18.5

'15.{1
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IES-VE Renewable Energy Simulation
IES VE with CBECC-Com and Whole-Building Energy Modeling

n ower curve

e e

g ]

/////

EB388588z30
| o |
—

IES A Presentation by:
Integrated Environmental Solutions www.iesve.com




IES-VE Title 24
IES VE with CBECC-Com and Whole-Building Energy Modeling

Title 24 Reports:

Simulation errors & warnings

Unmet hours (by thermal zone)

Energy consumption by end-use
TDV energy comparison (Proposed v. Standard)
Standard Design report (Certificate of Compliance)

CERTIFICATE OF COMPLIANCE - NONRESIDENTIAL PERFORMAMNCE COMPLIANCE METHOD
Calculation Date/Time:

Project Name: 030006-0ffMed-Baseline
Compliance Scope : New Complete Bullding including Envelope, Lighting and HVAC  Input File Name:

MRCC-PRF-01-E
Page 1ol 7

A. GENERAL INFORMATION
o Project Address | -specify- Fal Compliance Software | Virtual Environment 2014 version 6.4.0.12
oz City | -specify- 22 Compliance Manager Version | BEMCrmpbigr 2013-2 (601)
03 Zip code | 90505 23 Rule Set Filename | Consiructed Al Runtime
04 Climate Zone | CimateZoned 24 Building Type | Monnesidential
05 Bullding Front Orientation |0 25 Construction Type
06 Humber of Abeve Grade Stories |3 26 Naorth Wall Area (ft2) |6, 386
oF Humber of Below Grade Stories |0 27 East Wall Area (FT2) |4,257
og Number of Dwelling Units [0 28 South Wall Area (ft2) |6 386
] 53,628 29 4257

Total Conditioned Floor Area (ft2)

West Wall Area (ft2)
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IES-VE Custom Energy Outputs
IES VE with CBECC-Com and Whole-Building Energy Modeling

Building Energy Results Visualizations

Range: Wed 01/Jan to Wed 31/Dec

| ] |
Jan Feb Mar

u Wind generated electricty: (proposed model aps)
Total interior lighting:  (proposed model aps)
1 ApHVAC diistr pumps energy. (proposed model aps)
® ApHVAC boders energy. (proposed model aps)

' 1 ' ]
May Jun Jul Aug

8 PV generated electricty: (proposed model aps)
® Equip Receptacle equipment. (proposed model aps)
B ApHVAC distr fans energy. (proposed model aps)

® Totsl Exterior kghting: (proposed model aps)
ApHVAC heat rej fansipumps energy. (proposed model aps)
® ApHVAC chilers energy. (proposed model aps)
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IES-VE Title 24 Compliance Training
IES VE with CBECC-Com and Whole-Building Energy Modeling

www.iesve.com/software/title24

File Edit View History Bookmarks Tools Help

>

" ) [E] Title 24 |

San Francisco

(PG&E)

6 & www.iesve.com/software/title24

Title 24

Introduction | Product Detail | Integrated Design | Training | Web Demo | FAQs

Product Detail

Edit multiple rooms for rapid data assignment.

Integrated Design

Integration of carbon accounting,
regulatory compliance along with
Voluntary Environmental Rating
Systems.

Model geometry can be imported from SketchUp, Revit, DXF, gbXML and IFC.

2D drawings can be extruded automatically to a 3D model or built from scratch using ModellT.

Data input visualisation — easily interrogate input data.

-

Training

A hands-on training course, focused on
Title 24 Compliance Modeling for
commercial buildings.

~N

J

About - News - Jobs - Contact Us - Support - Training

Q
&2
1
(%]

Integrated data model shares input data across all VE modules including the VE-Navigator for ASHRAE 9011 (LEED Energy), Dalylighting and Solar analysis modules.

Web Demo

Sign up to one of our free webinars
demonstrating our new Title 24
compliance tool

Al B 3 &

Top

FAQs

Cot a question about our Title 24
compliance tool? You can find the
answer here.

i

m

November 10th

LA/Edison (SCE)
November 6t

San Diego (SDGE)
November 18th

Sacramento

SMUD
TBC

Web-training
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IES-VE Title 24 Compliance Training
IES VE with CBECC-Com and Whole-Building Energy Modeling

Title 24 Training Agenda (9am-5pm)

Introduction & distribution of training materials
Overview of IES-VE software tools and Title 24 compliance workflow
Model Management & Model Geometry:
e Interoperability and Geometry Imports
e ‘build from scratch” workflow with tips & tricks
Lunch (12:15-1:00pm)
Building Data, Climate and Building Constructions Modeling
Organization of Building Templates, room data, gains and profiles/schedules
HVAC Zoning, air systems and fluids systems modeling
Performing simulations, generating summary output reports and

documentation
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Example (AE) Training Agenda:
IES VE with CBECC-Com and Whole-Building Energy Modeling

Day 1 — Geometry & Daylight

Day 2 — Energy Simulation

Day 3 - Airflow & HVAC

Introduction
SketchUp/Revit to IESVE work-flow
Model Massing in IES-VE
Climate Analytics

Water Efficiency,

Solar Shading Simulation
Energy Simulation (simple)
Internal Gains
Profiles/Schedules
Envelope & Materials Studies

Intro to HVAC
HVAC Loads
HVAC Systems Sizing
Whole Building Energy Simulation
PRM Outputs & Reports
ASHRAE 62.1 & 90.1

Lunch (60 minutes)

Daylight Analysis
Lighting Design
Daylight for LEED
Glare Analysis
3-D Daylight Simulation

Energy Simulation
Occupancy Thermal Comfort
Renewable Energy Analysis
Natural Ventilation (bulk airflow)
CFD Simulation (microscopic
airflow)

Title 24 Compliance

Discussion (15 minutes)
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Case Study: Kings Basketball Arena
IES VE with CBECC-Com and Whole-Building Energy Modeling

Case Study: SMUD & AECOM
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Case Study: South Wittier Library, Los Angeles
IES VE with CBECC-Com and Whole-Building Energy Modeling

LEED Platinum Case Study: Green Dinosaur
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INTEGRATED _
ENVIRONMENTAL Questions / Comments
SOLUTIONS

s

GREEN.
ECONOMIC.
USER FRIENDLY.

Liam Martha Todd

Liam.Buckley@iesve.com Todd.Lukesh@iesve.com

www.iesve.com
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