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1. Introduction
This quick start guide assists a reviewer in evaluating compliance with an IESVE model.

Software Engine Validation

The <Virtual Environment> has been assessed against a number of global standards, including ASHRAE Standard
140. IESVE is fully validated under ASHRAE Standard 140 and have published the results for all current versions.
For more information about software validations and approval, as well as copies of ASHRAE Standard 140
results, please visit http://www.iesve.com/software/software-validation. Additionally, IESVE is approved by the

US Department of Energy for Federal Incentives — IRS Code 179D.

Step 1: Installation & Activation of IESVE Software

You will receive an email with instructions on how to download the current version of the <Virtual Environment>
software. This will contain a link that gives access to the software and full instructions on how to download and
install.

To request keys simply run the software and click through help >> request licence keys and enter your details,
leave activation code field blank and choose action: request free trial and click send request.

Once the request is sent, the IES Keys team will process the request and send out a confirmation email. Follow
the directions within the email to activate the software. For additional support, email the IES Keys team at
keys@iesve.com. For any single-location network license access, please see the following URL for installation

details http://www.iesve.com/software/download/requesting licence keys.pdf.

Multiple versions of IESVE can be supported simultaneously and all older versions of IESVE software are available
for download at the URL: http://www.iesve.com/software/download/ve-for-engineers/archive. When opening

older software versions, the DLL files will need to be registered before that older version can be opened. To do
this, run the IESFIX.exe from the installations ‘apps’ folder.

www.iesve.com
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Step 2: Weather File Directory
To perform analysis in IESVE, it is also necessary to install the appropriate weather files and design day files
(*.epw and *.ddy) should be copied to the following location:

C:\Program Files (x86)\IES\Shared Content\Weather

v = | Weather
Home Share View
« v p » This PC *» OS(C:) * Program Files (x86) * IES * Shared Content > Weather
[J Name Date modified Type Size
st Qu
i | USA_FL_Orlando.Intl.AP.722050_TMY3.ddy 20/06/2018 09:03  DDY File 29 KB
]
: | USA_FL_Orlando.Intl.AP.722050_TMY3.epw 20/06/2018 09:03 EPW File 1,587 KB
L
| USA_FL_Miami.Intl.AP.722020_TMY3.ddy 20/06/2018 09:02 DDY File 29 KB
| USA_FL_Miami.Intl.AP.722020_TMY3.epw 20/06/2018 09:01 EPW File 1,612 KB

Figure 1: Weather File Directory

Opening an IESVE Model

Once |IESVE Software has been opened, a number of licensed Applications should be shown (see section 01
below). To open an IESVE model, first save the model file(s) to your local directory.
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Figure 2: IESVE Software Landscape

IES <Virtual Environment> model files are most commonly shared in an archive, or cabinet file (*.cab). Before
opening the archived model, it is important to note which version of IESVE is installed and in which version the
archived model was created. To determine which version of IESVE is installed, simply select Help -> About VE
within the software menus at the top of the screen to generate the following:

IES Virtual Environment 2021

Version 2021.0.0.0

7.0.13.0
1.0

Copyright © 2021 Integrated Environmental Solutions Limited. All rights reserved.

Figure 3: IESVE Version

To determine the version in which the archived model was created. Most archived model files will be named to
include the software version, either at the beginning or end of the file name. For example, a file named
“[VE2016]_Example Project.cab” was created in IESVE 2016. Models created in older software versions may be
opened newer software versions, but newer models cannot be opened in older versions. Opening an older
model in a newer version of the software requires upgrading the model and is not recommended when
reviewing a model. Multiple software versions may be installed on a single computer at the same time.

Once the version of the software and the version of the archived model are aligned, open the archived model
by going to File -> Archive -> Extract as shown below:
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File | Edit View Tools ModellT Draw

Selection  Settings Help

Mew Project...
Open Project...

Save Project
Save Project As...

Import
Export As
Export results to copy of existing

Archive
Print...

1 Example.mit

Figure 4: IESVE Model Extract

Ctrl+M

Ctrl+ O

Ctrl+5

k Create....

Extract....

Current Project

Select the model archive file (*.cab) and choose a location for extracting the model files:

Extract project from archive

Select the archive to be extracted:

r
omememesrops e

Project archives {.cab files) are single compressed files that contain all the VE project data.
Archives provide an easy project backup and transfer (e.g. email) fadility.

C:\WE-Prajects\Example\Backups\20 18-06- 14T 150 129 Example [VE2018].cab

Select a location to extract the selected archive to:
C:\VE-Projects

Load project if successfully extracted

Figure 5: IESVE Archive Project

An IESVE models will consist of a model folder containing multiple files and subfolders. The model folder should

be saved on the local drive and should not be a subfolder of another model, as this can cause model corruption.

Take care in selecting the location for model files, especially if simulations are to be performed.
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[
Gu o]
Organize + Include in library = Share with = Burn Mew folder = » [ @
¥ Favorites Mame ’ Date medified Type Size
. apache 6/14/2018 3:00 PM File folder
;5 Libraries . Backups 6,/14,/2018 3:01 PM File folder
@ Decuments 1 cfd 6,/14/2018 3:00 PM  File folder
J‘ Music .. Components 6,/14/2018 3:00 PM File folder
[E5] Pictures L lights 6/14/2018 2:00 PM File folder
E Videos o macroflo 6/14/2018 3:00 PM File folder
1 Map 6/14/2018 3:00 PM  File folder
Ll Computer . Radiance 6,/14,/2018 3:00 PM File folder
1. Reports 6/14/2018 2:00 PM File folder
“! Metwork Ju suncast 6/14/2018 3:00 PM File folder
. texture 6/14/2018 2:00 PM File folder
L. Value 6/14/2018 2:00 PM File folder
1 vista 6/14/2018 3:00 PM  File folder
| Bxample.mdl 6/14/2018 3:.00 PM  MDL File 400 KB
Example.mit 6/14/2018 3:00 PM  VE Document 15 KB
|| Example.msf 6/14/2018 2.59 PM  MSF File 1KB
|| Bxample.mtd 6/14/2018 3:00 PM  MTD File 20 KB
| Example.rmwd 6,/14/2018 3:00 PM  MWF File 1KE
|| process.cph 6/14/2018 2:00 PM CPE File 1KE
%) Project Content.db 6,/14/2018 3:00 PM Data Base File SKB
2| RoomGroups.xml 6/14/2018 3:00 PM XML Document 1KE
’ 21 items

Figure 6: IESVE Project Directory

Extracting a model archive creates a model folder and all necessary subfolders and files. Any subsequent edits
made to the model will be contained with the model folder and will not change the model archive in any way.
As such, the same model archive can be extracted any time and produce the same resulting model.

The 8,760 simulation results files are saved in the vista folder. There should be one proposed file, often
beginning with the letter ‘p’, and one baseline/standard result file, often beginning with the letter ‘b’. The IESVE
energy model can be zipped or extracted to a .cab file with or without the results file.
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2. Model Review — Inputs & Outputs

Florida 2020 Reports —90.1 2016 AppG
The generated Florida 2020 - 90.1 2016 AppG report from IESVE is shown below and should be located in the
“PROJECTNAME\Content\Compliance Reports” directory for each building.

Compliance Forms | Florida Compliance Report

Florida Compliance Report

INTEGRATED

ENVIRONMENTAL

SOLUTIONS

Project Name: A1 Bldg (New Cons., Office Occupancy) FL Code

Project Address: 123 Main Street,
, Miami, Florida

Date: 13-Nov-2020

Weather Data: USA_FL_Miami.Intl. AP.722020_TMY3.epw

Designer of Record: Designer Email: Telephone:
Contact Person: Owner Email: Telephone:
City: Miami Principal Heating Source

Fossil Fuel

Solar/site recovered

Other

Electricity
]
0

Space Summary

Building Use Conditioned Unconditioned Total (i) BPF

Area (ft2) Area (ft?) (Table 42.1.1)
SPACE: Office - Open plan 225000 0 22500.0 0.62
Total/Total Area Weighted BPF 225000 0 22500.0 0.62
Advisory Messages

Proposed Building Budget Difference
Design Building Proposed/Budget

Number of hours heating loads not met (system/plant) 0.0 0.0 0.0
Number of hours cooling loads not met (system/plant) 0.0 0.0 0.0

Number of warnings

Number of errors

Number of defaults overridden

www.iesve.com



Compliance Forms | Florida Compliance Report

Florida Compliance Report

IES INTEGRATED
ENVIRONMENTAL
SOLUTIONS

Project Name: A1 Bldg (New Cons., Office Occupancy) FL Code
Contact Person: Designer ‘ Email Telephone:
Energy and Cost Summary by Fuel Type*

Proposed Building Baseline Building

Energy Type Energy Energy Cost Energy Energy Cost

Regulated Energy (kBtu/yr) (Elyr) (kBtufyry (Efyr)
Lighting Electricity 19,2706 19,0779
Space heating Gas 3591 0
Space heating Electricity 0 1389
Space coaoling Electricity 24 462.9 85,633.7
Fans Electricity 57333 14,194 .4
Heat rejection Electricity 1,561.6 5,466.0
Total Regulated Electric Energy 51,028.3 16,118.3 124,510.9 39,189.7
Total Regulated Gas Energy 359.1 456 0 0
Total Regulated Energy 51,387.4 16,163.9 124,510.9 39,189.7
Unregulated Energy
Office equipment Electricity 28,9059 27,488.0
Total Unregulated Electric Energy 28,9059 9,385.3 27,4880 9,096 .4
Total Unrequlated Gas Energy 0 0 0 0
Total Unregulated Energy 28,9059 9,385.3 27,488.0 9,096 .4
Total Energy 80,293.3 25,549.2 151,998.9 48,286.1
Performance Cost Index Target
Variable Description Value Source
BBUEC Baseline Building Unregulated Energy Cost (£) 9,096 4 Energy and Cost Summary by Fuel Type Table
BBREC Baseline Building Regulated Energy Cost (£) 39,189.7 Energy and Cost Summary by Fuel Type Table
BBP Baseline Building Performance (Energy Cost) (£) 48,286.1 Energy and Cost Summary by Fuel Type Table
BPF Total Area Weighted Building Performance Factor 0.62 Space Summary Table
PCl Performance Cost Index Target 0.69 [BBUEC + (BBREC x BPF)/BBP

IES INTEGRATED

Compliance Forms | Florida Compliance Report EBYLIJRI'?CI)\IIGJ‘SENTAL
Energy Summary by End Use*
e e Performance Cost
Proposed Building Budget Building
Index (PCI)
Energy Use Energy Cost Energy Use Energy Cost Proposed Cost /
(kBtu/yr) (Elyr) (kBtu/yr) (Elyr) Baseline Cost

Electricity 79,934.2 25,503.6 151,998.9 48,286.1 0.53
Gas 359.1 456 [} 0 0
Total ex Onsite Generation 80,2933 25,5492 151,998 9 48,226 12 0.53
Total inc Onsite Generation 80,2933 25,5492 151,998.9 48,226.12 0.53

Total inc Onsite Generation' PCI less than or equal to PCIt? (Yes/No) Yes

* These resuits use assumptions for showing compliance during a typical year; actual energy costs may be substantially different.

Figure 7: Florida 2020 - 90.1 2016 AppG report

To populate a new Florida 2020 - 90.1 2016 AppG report, a dialog is launched from IESVE Navigators, see

below.
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ASHRAE 90.1-2016 - App. G PRM

|

*) Preliminary Data Setup
@ Envelope Thermo-physical Properties
) Space/Zone Thermal Template Data
® Room Load Calculations
® Generate Baseline
# HVAC System Selection and Sizing
© Other Input Data
@ Simulations
® Thermal Comfort (ASHRAE 55)
® Cost
=) Results
® Open Content Manager

® Set parameters for 'unmet load hour' temperature tests

* Thermal Comfort Report
® Project details

) PRM Reports

5 AIA 2030 Challenge

-~

ppoDooopopoo o

-~

-~

© Florida Reports

* Florida Compliance Report

These reports should be reviewed when the ECB method has been
used in the navigator and Florida state compliance is required

® Checklist Report
& Supporting Reports

Figure 8: Florida 2020 - 90.1 2016 AppG report in the Navigator
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Custom Hourly Analysis (VistaPro Application)

IESVE software has a dedicated Application (VistaPro) for analysis of annual, monthly, daily, hourly and sub-
hourly results. Functionality of VistaPro includes graphical outputs (XY plots, bar charts, range tests of binned
data, min/max peak graphs etc.) and data tables (annual hourly tables, monthly totals, etc.). The data for
analysis is commonly hourly annual energy simulation results, but can also be design heating & cooling loads,
metered data or weather data. The VistaPro landscape image below details how various energy end-uses can
be output (graphically or tabulated) and copied (red arrows) to external sources such as MS-Excel.

Ew Owee

s Nevgater

FRE R AOEXCY
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e (O
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Wov 1188 48%
Dec (130 5477
Summed 10011 62017 102

Oomats  Combune: CJOpanings  [Jhoom [ January

M Tu W Th Fn Sa Su
1234

56789101

son | O ¢ 14 15 16 17 18
. “ A 2208425
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Figure 9: Customized Analysis with the VistaPro Application

VistaPro Application
Results file selection. Note a ‘p_’ often represents a Proposed design and a ‘b_’ often represents a
baseline/standard design.
3. Category of analysis. Note the ‘Energy’ category selected and ‘Energy Breakdown’ tab for various
energy end-uses and meters
8,760 hourly data tables; requires some energy end-uses to be selected.
Monthly and annual data tables; requires some energy end-uses to be selected.
Stacked bar-charts of energy end-uses.
Calendar selection.

N o vk

Note that while other energy end-uses are shown E.g. exterior lighting and energy generated end-uses are
shown in the design, they are excluded from the Savings By Design script & report. The Savings By Design
script/report only reads Space Heating Gas, Space Heating Electricity, Space Cooling, Fans Interior, Heat
Rejection, Pumps, DHW Gas, DHW Electricity, Interior Lighting, Receptacle, Data Center, Cooking Gas, Cooking
Electricity, Elevators, Refrigeration and Process.
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General Navigator Inputs — Integrated Communication/Narrative

It is common for an end-user to use a Navigator in IESVE software, to streamline the workflow of a project, from
top to bottom. Commonly used IESVE Navigators include IECC and ASHRAE 90.1 workflows, and are available
for selection in Item 01 below. If a notepad icon is colored in (item 04), that means that there are explanatory
notes within the model, beside that associated action or input, which is normally attempting to communicate
the approach taken, or provide details about those specific model inputs, that are assigned to the model. These
notes can be valuable to any reviewer, as separate narrative documentation might not be necessary. Various
examples (item 02 — item 07) are shown below.

Note that usage of an ASHRAE-based Navigator does not mean that the baseline model is an ASHRAE baseline.

ASHRAE 90.1-2006 - App. G PRM
Preliminary Data Setup
® e portan | Motes
* Woridiow concept
® Sae Locaton and Cimabe
Weather Data: C7 1 Miami

ASHRAE Propoded Datsst TH O 2
ASHARE Baselme templates imported - 901 2006 Appl

. —
. Nabural gas o SRR heating and DHW
* Building Area Ty pe Aas z
* Modd Orientaticn a il
* Mode Onentation and Rot I oW
® Solar ihading caloulationd T d
1 Enwelope Thermo-physical Properties ] i MNavigator S I
Non Ris wsed for seletion and aagnment of basslng Congiruc Liong \O 5
o : '
| [
Space/Tone Thermal Template Dats 1
® Soace classfication T A [ ] =l
® Space S it T O
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Figure 10: IES Navigator with Notes for Reviewer
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Geometry
To view model geometry in a 3D viewer, see item 01 below. Note that all IESVE geometry is spatially aware of
its surroundings, local shading and internal adjacencies. In order to confirm model orientation, select item 02.

The major advantage of the 3D model is that the architecture (geometry) of the building can provide energy
savings against the baseline model. This can come from an optimized orientation, intelligent fenestration
placement, external shading devices (e.g. overhangs) and well-daylit spaces with integrated daylight controls.

File Edit View Tools ModeiT Draw Selection Settings Help
v Browser Culsshiftes -
B status o Cirteshittss  Blue Wioyer 01 v + ¢RNEO0LeZ D 0 Glow (@

Toolbars P20 % ¢ g Y-Y-Y- w LI 7\

petn . (0_1)

Alet Viewer.

St e YR 8 TeQ @0 9670 55 J% ¥ 9 ABDLR % ovmw < @

e s | OWFv Q™ B wur V. (ond e Y eecl Q@@ F 01 | Open Model Viewer

T Al Exbinges i Wosvl Goo

ke Open Sun Path for Orientation
— ; le Proposed vs. Baseline

W Room Inner Volumes Crleshifts!
¥ select Object Coteshites

Colour
»

Refre:
VistaPro

Ay
Compliance and Ratings
®] ASHRAE 90.1 App. G - PRM
B Spaces.
2 Model (12)

+ A9 L1 Coliular Office 01 - SW

2@ v panel 02

219 oy panel 03 v
B¢ B9 Be B Number Space Name Space 10 Total Volume (t*) Total Floor Acea (%) Ext Wl Area () Ext Oparing Area (%)
Enter filter text here v ®

Colour Layer

3 San Intl Airport (ASHRAE Climate Zone: 3C) — Tosks ® No Note

Figure 11: Proposed/Baseline Model Viewer

There are two model approaches for comparing a proposed and standard (baseline) model.

1. Host the two models in one model file. This is the most common approach, so if a Title 24 baseline
model needs to be viewed, go to the View menu and select PRM Baseline. Note that the “PRM Baseline”
geometry can represent any Baseline model (e.g. Title 24, ECB, etc.) and will have been modified by the
user to represent the appropriate baseline code.

2. Separate proposed and standard (baseline) models in two model files. This is less common, but can be
common when underfloor systems are being compared.

Weather
Before validating the weather data used for a model, ensure California weather files are accessible within IESVE
software by following the process described in the Step 2: Weather File Directory section of this document.
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The weather data referenced by a model can be viewed & edited from Apachelocate (ApLocate). ApLocate can
be accessed by double clicking on the globe icon in the bottom right corner of IESVE software and the weather
file used for simulations can be seen on the Simulation Weather Data tab within ApLocate:

EF [A1 CZ1 Miami] ? X

HESx0OHG-©

Location & Site Data Design Weather Data| Simulation Weather Data |Simulation Calendar

ApacheSim

S R e Al I USA_FL_Miami.Intl.AP.722020_TMY3.epw Select Nearest

Get more weather files from iesve.com

I © Miami Intl Airport (ASHRAE Climate Zone: 1A) Il—' 30'-0", -6'-0" E Tasks ® No No

Figure 12: ApLocate and Simulation Weather File

Envelope

Follow actions 01-05 below to review construction assignments and assemblies for proposed and standard
(baseline) models.

File Edit View Tools BPRM Help

o Building [Proposed

B i Baseline
]
omponents
o
. ApacheHVAC | @

Macroflo

M Manufacturing view

o .
Conplaoe s atings ‘

01 Application to view any Proposed &
Baseline/Standard model

02 | Toggle Proposed vs. Baseline

03 Baseline (Standard) model

04 Review Surface Assignment (select geometry)
05 Review Construction Assembly

B¢ Be Qe De

% San Intl Airport (ASHRAE Chimate Zone: 3C) _ Tasks # No Note

Figure 13: Building Envelope Assignment Review
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To review any construction assembly, the appropriate construction can be selected and Edit construction to
review.

) Project constructions - ] X

File Edit View Settings Calculations Actions Tools Help

= F= AN VEH G
¢ . | U value

(Btuhf*°F)

v High Performance Skylight u-0.316 shgc-0252  Generic o

v 2013 Roof

~ Roofs with Insulation Entirely Above Deck Insul.

~ 2013 Internal Window

v 2013 Internal Partition

~ 2013 Exposed Floor

~ Wood-Joists Floor; Cavity Depth: 5.50 in.Wood.

~ High Performance Glazing u-0.3 shgc-0.25

Description Data source Thickness (in) Notes etc.

H o

»

Ooooooooo

|
!
g

Ll ~ 2013 External Wall
O ~ Steel Framing at 24 in. OC (R-15 Ins. + R-25.0 ..
O + 2013 Door
Assigned (thermal) Assigned (non-thermal) External Wall TSC Wall Internal Partition Ground/Exposed Floor Roof Active Thermal Roof
Internal Ceiling/Floor Active Thermal Ceiling/Floor Door Glazed Costs/LCA UK Part L Hard landscape Soft landscape Shade Misc
Edit construction ASHRAE Uvalues  ~  |ifecydle database Condensation oK | cancel
|11 constructions (42 hidden by filtering) 2 filters active

Figure 14: Model Constructions Review

An example glazed assembly is shown below, which includes information about u-value (with/without frame),
Solar Heat Gain Coefficient (SHGC) and Visible Light Transmittance (VLT). Dynamic shades can be viewed in the
Shading Device tab below.

1] Project Construction (Glazed: External Window) - a X
Description: High Performance Glazing u-0.3 shge-0.25 ID: STD EXT1
Performance: ASHRAE
Net U-value (including frame): | 0.3200 Btu/h-ft2-°F U-value (glass only): | 0.3000 Btu/h-ft2-°F Total shading coefficient:  0.2874 SHGC (center-pane): | 0.2500
Net R-value: | 3.3333 ft2-h-°F/Btu g-value (EN 410): | 0.2596 Visible light normal transmittance: | 0.7
Surfaces Frame Shading Device Regulations UK Dwellings
Outside Inside
Emissivity: 0.837 Resistance (ft-h-°F/Btu): 0.170| [ Default Emissivity: 0.837 Resistance (ft-h-2F/Btu): | 0.680 | [/] Default
Construction Layers (Qutside to Inside): System Materials... Project Materials...
. Thickness| Conductivity Angular Convection Coefficient| Resistance - Qutside Inside |Refractive | Outside | Inside Visible Light
Material in Btu-in/h-ft?-°F | Dependence Gas Btu/h-ft2-°F ft2-h-°F/Btu Transmittance Reflectance | Reflectance| Index | Emissivity | Emissivity Specified
|[5FD7EXW1] Outer Pane 0.24" 7.349 Fresnel = - 0.032 0.242 0.297 0.414 1526 0.837 0.042 Yes
| Cavity 047" - - Argon 0.247 2419 - - - - - - -
[STD_INW] Inner Pane 0.24" 7.349 Fresnel - - 0.032 0.783 0.072 0.072 1526 0.837 0.837 Yes
Copy Paste Insert Add Delete Flip Electrochromic More Data...
Condensation Analysis... Derived Parameters... OK Cancel

Figure 15: Glazed Assembly Characteristics
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An example opaque construction assembly is shown below.

 Project Construction (Opaque: Ground/Exposed Flaar) - o x
Description: | Wood-Jaists Floar; Cavity Depth: 5.50 in.Wood-Joist Floor with Cavity Insulation (R-21 Ins. + R-20.0 Cont. Ins.) ID: | ASHFLODR
Performance:  ASHRAE ~

Urvalue: | 00234 | BujhfeoF Thickness: (2425 |in Thermal mass Cm: | 20289 | Bru/fF
Total Rovalue: | 415624 | fis-h-<F/Beu Mass: | 203952 | Ib/fe Very lightweight
Surfaces Functional Settings  Regulations
Outside Inside
Emissivty: | 0.900 Resistance (ft-h-oFjBru): | 0.170 [ Default Emissivty: | 0.900 Rasistance (fr*hoF/Bru): | 0.820 [ Default
Solar Absorptance: | 0.700 Solar Absorptance: | 0.550
Construction Layers (Outside To Inside) System Materials... Project Materiaks...
. Conductivity o | Specific Heat Resictance Vapour Resistivity .
Matarial ‘ Thickness in BorinyhiftenoF ‘ Density byt ‘ o ST o) lparmin) -1 Category A90.1Status| % Composite

[S01L0000) Soil 1.00° 9.000 12370 0.2986 0111 0.385 Sands, Stones and Sails. R
Cavity 1200" - - - 0.180 - - &
[WDSF] Wood subflcor (ASHRAE) 075" 0.798 40.578 0.26866 0540 0282 Timber &
Composite layer: 550 0.286 1.9% 0.1999 0.000 - R

Insulated Cavity 5.50" - 193 0.1999 21.000 91.0000
| Frame 550" - 193 0.1999 6.880 - - 9.0000
[CNTNODDO] CONTINUOUS INSULATION R-20.0 4007 0.200 1500 0.2000 20.000 0073 Insulating Materials R
[CRPT0000] Carpet and pad (ASHRAE) 1007 0814 54951 0.2866 1228 0.165 Carpats "
lal | 1]

Copy | Paste | Cavity | Inset | Add  Delete | Fip || Composte

Condensation Analysis... Derived Parameters... oK Cancel

Figure 16: Opaque Construction Assembly Characteristics

An alternative review of constructions assignment can be made in the Apache Application or the ASHRAE 90.1

Application, using the Input Data Visualization tool, as shown below. In this example, Constructions is the
category and variable selected to be visualized.

File Edit View Tools Apache Settings Help

“# Applications

~ ModelBuilder
l.ﬂ ModellT
Components
w i & Input Data Visualisation (Model Viewer Il X
~ Category i ly fil >
Solar Variable apply filter.
General - R
SunCast Room Conditions Inside Surface Emissivity
Apache System Construction Inside Surface Resistance
Internal Gains Construction Net R-value
- Energy Air Exchar Construction Outside Surface Emissivit
TN | Contucion Outide Surface Resitanc
‘(. Apache Other Construction Regs Data Source
OF am Construction Regs Thermal Bridging Cc
Construction Total R-value
. ApacheHVAC Construction U-value
=T . Glazed Construction
' Glazed Electrochromic Profile
fiberobt Glazed Frame Absorptance
=z Macroro Glazed Frame Inside Surface Area Rati
L v Glazed Frame Outside Surface Area Ra
Glazed Frame Percentage
g Manufacturing view Glazed Frame Resistance
N " Glazed Frame Type
Glazed Frame U-value
Glazed Glass U-value
j‘ < VistaPro boaris
" Glazed Inside Surface Emisivy
5 Compliance and Ratings ) lrakle Siatuce Rasistarcs By
(7] ASHRAE 90.1 App. G - PRM isplay Unit NA
Al h Infrared Standard
v Relative (min. max)
% 0.0 o 1000
Surface Type Al ~ | Ficors, Ceiings/Rooyd
Opening Type Al ~ | Windows, Doors A... ~
Exploded view Inactive v
Make Windows Opaque? (recommended)
Enable Room Labels?
Scenes
& legend: @0
ool [ 2oy ] concel St

Figure 17: Input Data Visualization
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Many other variables can be visualized in this way, including internal gains (e.g. Lighting power density) and
room conditions (e.g. heating setpoints).

www.iesve.com




Internal Gains

To review any occupancy gains, receptacle equipment (Plug Loads), lighting gains, refrigeration, cooking, data

center gains, other process gains; schedules and diversity factors of internal gains for proposed and standard

(baseline) models, open the Tabular Space Data dialog.

Fila_Edit View Tools BPRM Halp

@ Applications Building Proposed
ModelBuilder

& ModellT

R Comronens

Solar
SunCast

Baseline

Energy
€ Apache
(O3

= ppachaHVAC

. Macroflo

J‘? Manufacturing view

Y ot

Compliance and Ratings
@1 ASHRAE 50.1 App. G - PRM

@] necs

i . Speces
(2 Model (12)
+ [19 L1 Collutar Gfice 01 - SW
# [ L1 Collular Oifice 02 - SE

+ 19 11 Conference 01 - Sauth
+ 19 L1 Conference 02 - Sauth
+/IZ19 L1 Open Plon Office - East
|19 L1 Open Plan Office 01 - North

01 Application to view any Proposed &

Baseline/Standard model

219 L1 Open Plon Office D1 - Interion
+ 1% L1 Open Plan Office 02 - Interior

02 Toggle Proposed vs. Baseline

03 Baseline (Standard) model

04 Review Gains Assignment (select geometry)

Be B% B ¢

ptar filter tast hare v

% San Francisco Int] Arpon (ASHRAE Ch 3C) U Tasks ® Nomotes - Mo en
Figure 18: Proposed/Baseline toggle for Internal Gains Review
Action item 04 above will launch the Tabular Space Data dialog, as shown below.
[T Tabular Space Data - Space Data - o x
File Edit View Tab Actions Help
X s ity active
Space Gain 7 Gain 7 Gain 7 Max Gain 7 Max Gain 7 Max. Gain 7 Max Gain 7 Gaun 7 Aow
[] SpaceiD Space Name Sub Gain 7 Reference c'";;':"" Occupancy Occupancy Sensible Gain  Sensible Gain  LatentGain Latent Gain c""',:,:r”“ ¥ Diversity profiie io saturate
Type (M%person)  (Pecple) (B (Bruh persan) {Btw/h) (Blu/h person) Factor for loads analysis
[] L1000001 L1 Colliar Offic 02 - SE om - | SPACE: Office - Enclosed - People Mparson 0oo0 11 31,25 250000 [ ) 200000 [] BLOG: Offce - Peogie 1 Dves
[ 11000002 L1 Celiular Office 03 - NE SPACE Office - Enciosed - People ft'/person 250.000 200000 [ BLDG: Offics - Pecple 1 Fves
[ 11000003 L1 Ceilular Office 04 - NW SPACE: Offics - Enclosed - People ft'/parson 250000 2 200.000 BLDG: Offics - Pacple 1 Bve
[] L1000004 L1 Conference 01 - South SPACE: Canferancel Mesting! Mul, . W¥/parson 250000 200000 [£] BLOG Office - Pecple 1 D ves
[) 11000005 L1 Confarence 02 - Soutn SPACE: Canference/ Mesting! Mul... f¥/person 250000 2 200.000 BLOG: Office - Pecple 1 Eves
[] 11000008 L1 Open Pian Office - East SPACE: Office - Open plan - People #*/person 250000 [ 200.000 BLDG: Office - Pecple i EFves
[ L1000007 L1 Open Plan Office 01 - North  Foo SPACE Office - Open plan - Peopl 250,000 200000 [ BLDG: Office - Pecple 1 [ ves
[ L1000008 L1 Open Plan Office 02 - North  Foom - | SPACE: Office - Open plan - Peapls 250000 200.000 BLDG: Office - Pecple 1 ves
[ L1000008 L1 Open Pian Office - Wast m SPACE: Office - Open plan - People ft'/person 250.000 200000 [ BLDG: Office - Pecple 1 EvYe
[C] L100000A L1 Open Plan Office 01 - Interior  Roar .
(] L1000008 L1 Gpen Plan Offce 02 - Interior Roorr . . . .
L1000000 L1 Celular Offica 01 - SW Foom | SPACE: Office - Enclosed - People ffiparson 200000 1125 281.250 250000 225000 200,000 nmonupny 1 Eves v
1428
General * Space Conditions * System x Internal Gains* * Alr Exchanges i o950 — —
12 rooms No filters active H
L 1 i 0.475 T
oo AEEEY
0478t

Figure 19: Tabular Data of Space Internal Gains Inputs
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Internal lighting gains (W/ft2) may be automatically split into separate daylight zones, depending upon model

geometry (sidelit areas, skylit areas, etc.) and may be controlled by dynamic daylight sensors, linked to the
RadiancelES daylight simulation engine.

Miscellaneous Gains (e.g. elevators)

To review miscellaneous energy consumption (elevators, exterior lights, etc.) select the Miscellaneous Energy
Consumption feature.

Fila_Edit View Tools BPRM Help

EBw ©OweéeddE

(=]} ek or BB O *® Building Proposed

b Navigatars 4

Modeiuilder 3 proposed |
aseline
-
Qo comvoners @
Solar

vy @
€ hpacha
b

7 ApacheHVAC

® Applications

H¥ Miscellaneaus Energy Consumption

Max. Power b+
O Refarance Mgl | M o Mator 1
_ MacroFlo ol au -
a
5‘? Manufacturing view (m]
1 0O Eevaors - Ea sposed)  Elevators
£ Vistabro =] Lobby Water Faaturs Pumps - 1 50.00 v
Compliance and Ratings
#) necs
I8 Spees

B model 12)

01 Application to view any Proposed &
Baseline/Standard model

02 Toggle Proposed vs. Baseline

03 Review Miscellaneous Energy Consumption

Be B% B e

& San F Inif (ASHRAE Climate Zone: 3C ) Tasks 8 Ho Hote

Figure 20: Miscellaneous Energy Consumption Review

Miscellaneous energy consumption types may have alternatively been setup through the Building Template
Manager / Internal Gains from the Tools menu.
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HVAC Systems

To review the mechanical systems for both proposed and standard building models, go to ApacheHVAC and
open the “Baseline.asp” file and/or the “Proposed.asp” file.

i i » VO BDE LB INDABEPRAUPPHAD DS I=@C

ModelBuilder A ADBEEN YA T = FALIFPRAOIFER >0
ModellT
[b Components [ open %
Solar ™ SBD .. > Savings By Design Mo... v O  Search Savings By Design Model 2
StinCast Organize ~ New folder > 1 ©
Energy ~ Name o
»# Quick access Tariff Data
& Apache
O m Desktop texture
- g Toolkit
= ApacheHVAC 4 Downloads oolkits
s Documents Value
s Macroflo £ Local Disk (C:) # veXML
: vista
i
Manufacturing view Title 24-2016 # cialll gy \
v < >
< VistaPro
File name: Baseline.asp v | APSIM Files (*.asp) b
Compliance and Ratings Cancel
= ASHRAF QN 1 Ann ( - PRM

Figure 21: Opening an HVAC File in ApacheHVAC

The same can be done for the “Proposed.asp” file.

There are a number of autosized prototypical HVAC systems available in ApacheHVAC for the proposed case.
They include, though are not limited to: Package Terminal Air-Conditioners, Package Terminal Heat Pumps,
Package Single-Zone Systems, Package Single-Zone Heat Pumps, VAV with Reheat, Indirect/Direct Evaporative
Cooling VAV systems, VAV with Parallel Fan-Powered boxes, VAV with Series Fan-Powered boxes, Natural
Ventilation or Mixed-mode VAV systems, VAV single-fan dual-duct systems, VAV dual-fan dual-duct systems,
Underfloor air with Displacement Ventilation, Advanced VAV systems, Constant-volume reheat systems, with
nighttime airflow setback, demand-controlled ventilation, Dedicated Outside Air Systems with Fan-coil units,
Dedicated Outside Air Systems with water-loop heat pumps, DOAS with Active chilled beams (2 pipe), DOAS
with Active chilled beams (4 pipe), Radiant Heating/Cooling panels with DCV, heating & ventilation only, DOAS
with Air-source VRF, DOAS with Water-source VRF and any customizable HVAC system.

Features of any customizable HVAC systems can include airside or waterside economizers, pre-heating and pre-
cooling devices, ground-source heat pumps, solar HW heat recovery, solar Trombe walls, earth tubes and wind-
catcher devices.
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Once the HVAC system is open in ApacheHVAC, the name of the HVAC file is shown (tag 02) below and the name
of the system type (tag 03) is also shown. ApacheHVAC is a component-based HVAC user-interface, whereby

any component (fan, coil, etc.) can be viewed by double-clicking in order to review the performance parameters
of the HVAC system components.

=
D Pian ApHVA
* Appix stions. Navigator OGPV ReBh eVBER VYOGQARME e oD @SITLwm idd
ModelBuider G - U AT = F9LI4 PRARO9RR e & ile Ssss TR IR v
Moded T N
] -
’b Components
Lt PSZ-HP - PRM 2016 Sys 04 - Single-2one, DX cool, ASHP, energy ecovery, RA pinm, adjace) £ inater+ sntat onn suppty. o
Energy *
Apache re=y
oLl
Ma T ol )
i
{'éi Manufactuning view
| |
Vatabro
bern ot
Complance and Ratings ! oL} L
W] ASHRAE %01 App. G- PRM . o
R ARES Al {.,‘ { " aw|
NECB A ! ot
e "
| v 1
3y e } . e :] s
B7] VEComplance (UK & eland < =% | u
New Zeal, [:l
g2 e

Figure 22: HVAC File Review
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Space Heating (Gas & Electricity)

In ApacheHVAC, there are two airside views for space heating equipment:

1. Radiant heating components (e.g. radiant panels)
2. Convective heating components (e.g. hot water coils)

Radiant heating equipment on the airside view can be reviewed by double-clicking a room component:

chir - HW b

i)

DOAS + FCU - Sys 9 - CHW cooling, HW heat, 4-pipe...

Radhator x
Reference:  Scalable heatng panels for any zone using 4-iW type (scale via number ¢ Link:  Rad/conw hest devica/panel  ~ Reapply
§ Butznng
Raciator type: Rad Hr panel - sealsble 4400 unt (136 ~ a
source: WL - Condensing Boder, 60-C SWT, Z
e 0K, ready for autuszng
Hot water loop et Primary @0
Design room s temp (F): A
Number of uns: 089
e A Design room radant temg (*F): 6.00
151
Fiow (gpm) at max sensed DB Temp (F): 0.000 Desagn heatang load (kBtu/h): A
Design supply temperature () 140.00 Design water deka T (*F): L]
Ovarsizing factoe: 15
Use hot water loop supply temperature:
Time switch profile AND/OR Connections
on continuously W Seea N0 oR:0 Ede
ropon controller [ controller
Semsor location Tnterma < LL Celluar OFfc ~
Sensed vanabie: Dey-bulb Temen -
Mictband variation: Relatve to Zn/Rm setpant - E
[ Offsat from setpoint (fraction of throtting range): el
Main SP +/- offsst (F). P00 Sesback +/- offest (F): 6000
Proportonal Bandwidth (°F) 200
Max change per tme step: 020
Flow {gpm) at min sensed DB Temg (*F): 020
‘Sensor radiant fracton: oo
Multples | Global: wse Copy All to copy all data 1o other layers. OK copses only modiied data OK & Copy AN o Cancel

-

l._ﬁf—j

@

Figure 23: Radiant Heating Units Input Review

Convective heating equipment on the airside view can be reviewed by double-clicking a coil component:

PSZ-AC [DX cooling - Gas Furnace] - Baseline System 03 - Single-zone, DX cool, gas fumace.

(Generic heating coil ~
/ Hot water coil - advanced model

=

©

==

Figure 24: Heating Coil Review

Ganaric haat source:

Design sing parametars.
Ovarsizng factor:
Heating capaciy:

Hukiple Et @

Sxh
[ resmacon
- o
1] o= e

Furmace for PRM Basefine PSZ and Hest & Vet unis

71N

Hot water coil - simple model
(Air-to-air heat pump - heating mode (1-to-1)
Water-w-air heat pump - heating mode (1-to-1)

!E\ectri: resistance hear.ini coil

rnace for PRM Baseline PSZ and Heat & Vent units
Furnace for PRM Baseline PSZ and Heat & Vent units
iCondensing Boiler using part-load data model; illus. 130 F return, 4-hp VSD P
iCondensing Boiler using part-load data model; illus. 100 F return, 4-hp VSD P
INat-Draft boiler using part-load data model; illus. 50-F delta-T 130-F return,
Tllustrative ASHP + Electric backup

Furnace for PSZ and Heat & Vent units

Electrical energy input for elec heating panels and baseboard convection heatd
GSHP - illustrative values (assumes stable source temp.)

Baseline SHW (DHW) heating plant (fossil fuel) - set Eff per 90.1 table 7.8; sef
Baseline SHW (DHW) heating plant (electric) - set Eff. per 90.1 table 7.8; set §

Furnace for PRM Baseline PSZ and Heat & Vent units (1)
Electric-Resistance Backup Heat Source for Air-to-Air Heat Pumps (in PTHP an
Steam Boiler without flue gas heat scavenge
team Boiler with flue gas heat scavenge
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Both radiative and convective airside components will reference a heat source. This can be electricity (e.g.
electric resistance heating coil) or can be Space Heating source equipment plant (e.g. gas furnace, heat pumps,
hydronic hot water plant — boilers, etc.). Opening an airside coil will allow the waterside-source to be reviewed.
The example below shows two boilers, with a primary/secondary loop configuration and three secondary hot
water loops with independent control for heating coils, radiant panels and a DHW tank.

[Waterside View]

Hot
Water
Boiler

Part-Load
Heating
Equipment

[ Airside View ]

Air-water
Heat Pump

Show overlay

-
N

Heating
Coil(s)
YT Radiant
s mﬁPanel(s)
‘ DHW
d Loop

Go to loop
Edit loop

Condenser
water Heat
Recovery

Secondary Hot
Water Pumps

Figure 25: Hot Water Loop Review

Heating equipment performance sets and efficiencies are editable for review:

Air-Air Heat Pump [Air-Water/Water-Loop Heat Pump] [Gas Furnace ]

. x| [etoairhas pump x| [ s et pume % | [ partkoad curve haating plant x
o -t i e
e — e, PR S 35 i COP 364 BB T (R 1552 5 S )
iy B, W, o W o o S Reference: | Furnace - fued AFUE accounting for oreoffcrcie, b than stesdy-state effioency or perf curve
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= [—— s 8 ([ ot
[RP— ki tnestce Bachis ot S <
fe—— [r— Hessng plnt e Cahs heating plant S
- e — e v Energy source & primary mater Natural Gas: Merar 1 ~
- Ty Minimum hot-water flow fraction: 050
e hncsn [Fore— Bl
- . rcal power eansumption
= Tt - e nesmrg Pump povwer pask: .00 |
Tt s (e e empanre - an P Fun mater: Bieciricry: Meser 1 >
i b i T +
Tdatum = datum tempermare. S— ‘ L1 - Part load performance
R = 03 Lo U5 0t e O+ T 1 e [ A Hest source load ranges must be entered in sscending ordsr
O avoaratrs Tamen (%o OF) 2000 ¥ Tooge Conc o ptorarec, COPert. - lLoad (kBruih) [Effciency (%1 [Pumg usage (%)
e L1297 | Entaving ool mar-bul terrgaratre, Towbeat: (A= hd 200,00 jss.00 o.00
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u oy | eomeam gy | nammom e
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Meieu Tt | Mastvum Tht s A el Tt Remove
o] e [ ] o Co] o [To ] oo
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Figure 26: Heating Equipment Efficiencies and Performance Curve Data

Space Cooling

In ApacheHVAC, there are two airside views for space cooling equipment:

1. Radiant cooling components (e.g. radiant panels)
2. Convective cooling components (e.g. chilled water coils)

Radiant cooling equipment on the airside view can be reviewed by double-clicking a room component:

- HW bir]

Chilled Ceiling x J- Sys 9 - CHW cooling, HW heat, 4-pips FCUs, ...

Reference: | Scalable cooling panels for any 2one using 1-kW std. type (scale via numb| Link:  Radjconv cool devicafpanel  ~ | Re-apply

Chiled cailing type:  Rad Og panel 1-KW unit (3412 kBiu/hy, 1 R
ing type: panel 1-kW unit (341 1 N
Cooling source: One Electric Water-Cooled Chiller with VSC OK, ready for autosizing.
Design room air temp (°F): 7400 n
Humber of units: 1.00
; & Design room radiant temp (°F): 7400
(Specified flows are for one unit)
; 2602
Flew (gpm) at max sensed DB Temp (°F): 0520 |5 Design cooling load (kBtu/h): | A
Design supply temparature (°F): 50.00] Design water delta T (°F): 12000
y iz : 115
Use chilled water lcop supply temperature Oversizing factor:
Time switch profile AND/OR Connections
on continuously I Select AND: 0 OR: D Edit
[1 On/off setpoint controller % Prapartional flow controller (1 Proportional temperature controller
Sensor location: Interna L1 Cellular Offic
Sensed variable: Dry-bulb Temp: -
Midband variation: Relative to Zn/Rm setpoint ~ | &
g 800
[JOffset from setpoint {fraction of throttiing range): + 05| |2 =
Main SP +/- offset (F): 7500 Setback +/- offset (°F): 80.00 g
2
Proportional Bandwidth (°F): | |2
Max change per time step: 020 “o 2 & B 10 12 14 16 18 20 22 2.
Time of Day
Flow (gem) at min sensed DB Temp (°F): 0.000
Sensor radiant fraction: oo

Figure 27: Radiant Cooling Units Input Review

Convective cooling equipment on the airside view can be reviewed by double-clicking a coil component:

PSZ-AC [DX cooling - Gas Furnace] - Baseline System 03 - Single-zons, DX cool, gas fumace.

Coaling call
Raference
unk:

Coil ype:

O ecquipmers:

fSve Electric Water-Cooled Chiller with VSD pump on Secondary CHW Le
One Elex /SD pump an Secondary CHI Loos
Contact facaor: 045, e Electrxc Air-Cooled Chiller
o Sequenced PL Chillers - COP includes cooling tower fan and CW pum; CHW pump inchided
Daraiing fackery 115, strative GSHP cooling. f using stable .
— res seq. EWC Screw chillers with IWSE and CHR; VSD) Secendary CHWL pump and CT fan
Rated capacity, Grat: 1095 wanuth Chiller, Fluid Gooler with IWSE, Water-Source HX pre-cool, Independent Sec Locp Temp Co
Cncion cagacy, Qe 75 51-PTAC 65kBtu/h EER 12.5 (14.4 w/o fan) -
Design cosficient of performance, COPdes: 36
e 267 o Psz-AC-01 13kBtu/h EER 11.4 (13,6 x-Fan)
Design entering W 923 o Psz-AC-02 26kBtu/h EER 114 (13.6 x-fan)
fSz-AC-03 39kBtu/h EER 11.4 (13.6 x-fan)
fSZ-AC-04 52kBtu/h EER 11.4 (13.6 x-fan)
SZ-AC-05 65kBtu/h EER 11.4 (13.6 x-fan)
Mulcgle Edic %
-~ iII faterside Econ 1 - match to EWC Ch tower ~
I ‘ ater-Loop HP or Water-tc HTL: Heat Transfer Loop - Caolir
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Figure 28: Cooling Coil Review

Both radiative and convective airside components will reference a cooling source. This can be electricity (e.g.
electric evaporative-cooling spray chamber) or can be Space Cooling source equipment plant (e.g. DX cooling,
heat pumps, dedicated waterside economizer, hydronic chilled water plant — chillers, etc.). Opening an airside
coil will allow the waterside-source to be reviewed. The example below shows two

Chilled water lo ] <
reeence: [0 Waterside VIEW},SD Cawng o Secendary CHW Loog
e | Design calculation successful.
Chilled water loop  Pre-cocling  Chiller set Heat rejection Thermal storage =
EEYENEN )

Design parameters .
Chilled water loop capacity: 12000 kgeush A COOImg Tower
Chilled water loop flow rate: 1999 | gom A ==
Force loap capacity to suit only chillers that operate in max part-load range 0 h Water
Oversizing factor for loop autosizing: : L1s5| 1§ Cooled
Distribution losses: 0004, Chiller
[Ischeduled load Location: Secondary paralle Profile: |constant 0 S Beu/h o =

Loop configuration: Primary-Secondary i\ } 6,) Ai r

¥
Primary loop flow control: Constant flow ~
Primary circuit  Secondary circuit L Cooled
Chilled water bemperatures . WD Chiller
1 |
Chilled water supply temperature reset type: Outdoor dry-bulb ten a
o

Chilled water supply temperature 44.00 - © Chi"ed
Outdoor dry-bulb temperature high threshold: | 80.00 o
Supply temperature at/above high threshold: ‘ 44.00 o n Water
Outdoor dry-bulb temperature low threshold: \ 28.00 of Dry-FIu 'd Pum ps
Supply temperature at/below low threshold: \ 5400 o Cooler
Design chilled water loop temperature difference, DeltaTedes: I 12,00 =

Chilled water pump O) Secondarv
Primary circuit pump configuration: Dedicated chiller pumps v Chilled
Number of primary circuit pumps: \ 2 1 Water
Specific pump power: | 440 Wwigpm
Pump heat gain to chilled water loop (fraction): | 0.9 Pump(s)
Performance curve: | Constant speed pump riding curve | [IIEGIE (Constant speed - (@
Pump meter: Electricity: Meter 1 ~ —

= Water/Ground Source Heat Exchanger]

Figure 29: Chilled Water Loop Review

Water Cooled Chiller equipment performance sets and efficiencies are editable for review:

Reference: | Ove Elctric Loop [ Performance Curves Library

Siting status:  Design calculation successhul
Blectrc water cosled chifers < CuveViewng

Chiled water kop Pre-cocling Chiler set Hest rejection. Thermsi storsge. © || Chitar Performance curves Al R

ey o Description; | Coaing Capaty Functon of Tempersture uve

Reference: EWC Crller with default vaboes and VSO 5ecd pum, 25p o tomer fan o SN Cpwcty.
* Ganerc Homati reciprocating, 1 compresk
Ganeral
Metar: Ectricy: Mete 1 & 9 Generic Hermetic screw - 3 comprssor

Oparational model

= Vetual DES Cool
DOE 22 Edable chiler
Performance curve set: | Generic Hermetic screw - 1 compressor “ L ViewfEdulibeary A pice chiler curve set
% Copy of DOE 2.2 defauk chiler
Mokt il 050 " Copy of my chiler -
s o fl #LCT based curves ;L.
Merenum condansar water flow fraction: 0% = MeQuay WSC 47144/5 S5COPNanes.
Mireruam part-hoad ratio for continuous cparation 085 = McQuay PEH TO3/7.03C0P Nanes

R D i) — = Car 2L 7KW/ COP Nanas

Design condtion  Rafermnce condition = McGQuay PEH S19KW/8 110P Vanes

Gl Conling capacy, Qe 2000 g .
Conficint of performance, COPdes: 7 = Carie 1908

Condermer water:  Entaring temp, Tectdes: B ok vegdes 24 gomor
X 7. o 1 McQuay PFH S3KW/S 09C0P Vanes

Flow rate, Vc: 738 gom  DehaTcdes: 1000 o 5. s Fiot Capecty 0 funcion of

— %] 1 York YT 10230W/5 81C0P Varss = ]

hlled water:  Supsly tem, Tetdes: P velQdes: gomiar : b Leaing chiled woter tempersture (LCHWT) o .
Flow rate, Ve: 185 OokaTodes: 1200 o = York YT 1048W/5,06C0P Vares ‘Entering condenzer temperature (ECWT) o5 nirbicy

i  York YT 10SSV/S.96C0P Vares ] | cripten or s
= Carir 190 10766W/5.52C0P Vares LOHWT and ECWT e
= Trane CVHE 1080KW/7.39C0P Vs

et Sone L 4] (O SdeanCom [ oK Cancel
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Figure 30: Water Cooled Chiller Review - Efficiency and Performance Curve Data

Air Cooled Chiller equipment performance sets and efficiencies are editable for review:

Electric air cooled chiller

Reference: — e
: ([ = e
Operational model Chiller model description S
Pt cves -
erormance sue et Certrivgel ity P T i
Cooling capacity curve, FCAPt(Tlet,Todb) i e e 7 e
‘ Electric air cooled centrifugal == = o @ -

EIR (temp dependence) curve, fEIRt(Tlet, Todb)
‘ Electric air cooled centrifugal Edit

EIR (part-load dependence) curve, EIRpt(p, Todb-Tlet)

[ Electic air cooled centrugl Edit \Q.. x
. o

?

Minimum chilled-water flow fraction: 0.50 Dt O o o

Minimum part-load ratio for continuous operation: ‘ 0.05 oo
Compressor heat gain to condenser water loop (fraction): \ 100 R
Comprsor oo Bty etr - e
Condoroer fan power, Whan: \ 7.000 e o o =
Condenser fan Electric Input Ratio, EIRfan: ‘ 0.0600 AN e
e [ 8)7 e [ 9]y
Condenser fan meter: Electricity: Meter 1 v P
Design condition  Rated condition ————————k—..
o) =
Chiller: Cocling capacity, Qdes: 1315.086 | kBeu/h A = r—
Coefficient of performance, COPdes: 341 Cowrsaan P s it e
e e s i
plrer N
Condenser air: Outdoor air dry-bulb temperature, Todbdes: BL38| op A - e
| T ——
Chilled water: Supply temp, Tetdes: 44.00 | op Ve/Qdes: 200 gpmyton = 2 e € B i
Flow rate, Vedes: 21910 gpm  DeltaTedes: 1200 o o[ o o G0 o GO
||y | S oy | e
[T ——
ey [ ] iy |0
oK Cancel

{ o] e

Figure 31: Air Cooled Chiller Review - Efficiency and Performance Curve Data

DX Cooling & Unitary Cooling equipment performance sets and efficiencies are editable for review:

Air-to-air heat pump x
Reference: | PSZ-HF >135 kBtu/h <240 kBtu/h EERnf 10,63 (Cooling - EER 9.1 Heating - COF 3.1 per 90.1-2016 AppG. w fan
Cooling and heating energy meter: Electricty: Metar 1 ~

Operationsl model: AAHP model description

Heat pump equipment  Reference condtion Performance curves
PSZ-HP <65 kiitw/h EERnf 10.50 (Cooling - EER 8.98 Haating - HSPF 6.6 per 90.1-2016 AppG w fari

PS2-HP >65 kBtu/h <135 kBtu/h EERnf 11.72 (Coaling - EER 9.9 Heating - COP 3.2 per 90.1-2016 T R —— 005
PSZ-HP >135 ktu/h <240 k8tuh EERNf 10,65 (Cooling - EER 5.1 Heating - COP 3.1 per 90.1-2016

PSZ-HP >240 kBtu/h EERN 10.26 (Cooling - EER .8 Weating - COP 3.1 per 90.1-2016 AppG w fan) Minimum outdoor temperature for heat pump operation: 400 °F
FTHP <7 kaitu/h EERnf 12.96 (Cooling - EER 10.81 Heating - COP 1.0 per 90.1-2016 AppG w fan) . Eleciric-Rasistance Sadup Heat Sow v
FTHP 7-15 ktu/h EERF 11.80 (Cooling - EER 9.96 Heating - COP 2.01 per 90.1-2016 APPG w fan) Supplemental/becup hest source: e ——
FTHP >15 k8tw/h EERnf 10.67 (Conling - EER 9.11 Heating - COP 2.81 per 90.1-2016 AppG w fan) Magmum outdoor temperature for supplemental heat operation:

(] Operation of supplemental heat locks out HP compressor (non- mtegrated)

(] Supplemental heat onky belowr min. ouldoar HP operating temp (non-integrated)

Heat rejection/ acquisibon fan Electric Input Rato (ER): .06
Heat repection/ acquision fan energy mater: Electrity: Meter 1 v
[ Crankease heater
< > Crankease heater power (total): 204.73 ] Bruth
Number of compressors: 1
Add Ede Copy Remove Maomum outdoor temperature for crankcase heater operation henwed R
Crankease heates energy meter: Elactricty: Meter 1 ~
o Coneel Defrost strategy: Reverse-cyce -
Defrost control: Timed =
Defrest time fraction:
Mamum outdoor temperature for defrost operation: 0.00] °F
Defrast energy meter: Elactricty: Meter 1 ~

Figure 32: DX & Unitary Cooling Equipment Review - Efficiency and Performance Curve Data
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Fans Interior

In ApacheHVAC, the Fan inputs are editable for review by opening the fan components.

Bapplicstions [ Ulaigatos. . QP LD OB EH CER VIDRABEFQAPPNDDRP I 20O I TLuidd & e

 ModelBuilder ADODEERCUARAT=IMFILI4PRAACRee "HEGI S PPL 0 Wh VLYWW

[ Mesem

mcompomli

| Fan x

" Salar

[ sunCast Raarsnca: |52 54 Fan
Link: Supply fan ~ Re-apply . .
. d-Controlled Ventilation :

€ apad

U e o — S Avorton 006 |dm A

::“Aplcbtﬂvﬁc Oversizing factor: 100

Sy Moo

B
g Manufacturing view
1 g Viwire

Compliance and Ratings
@ | ASHRAE 301 App. G - PRM

| necs
) -

HUAG Cempanents -

< wride
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16 Heating coils

1% Cosling coils
= Supply fans

# SFO0D331 : 58: SA fan - ADDITIONAL Pressure |
% Extract fans

o1 Airfilers

5 Spray/Evaperative coslers

5 Steam humsdifiers

1 Manodraught Cool-Phase thermal batteries
3 Colarcoat Renew solar collector

= Active ducts

41 Supply ai plenam

8 Retum air plenum

+ Voud spaces.

A
= TSPy

=D

£ g

#7 Mixing damper sets
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Figure 33: Fan Input
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In VistaPro, total or individual Fan outputs can be reviewed by selecting the appropriate simulation result file

and fan(s) components.

® Applications [ Lilavigsios DO RO MBS KLEAMLIGREREL
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Dy Veibre ] @ Surtace
= (W] Systems.
~ Compliance and Ratings o Energy
@” ASHRAE 90.1 App. G - PRM E Apsch
} [ 88 HVAC Component
] necs | = bt and

Energy Breskdonn  General

IR ¥k WAC e oopasedaep | Vasabes [aosly fe? :
B2 A el ~ | (e
o HUAC Fan (W) 9% HVAC Fan (W per C

= Components
4@ Heating colls o Air flow < Power

@ Cooling colls 0 Total system pressure % Temperature rise
=# Supply fans w0 Honc ools

o
#SF000331 ; 58: SA fan - ADDITIONAL Pressure |

#/% Extract fans

41 Air flters

# Spray/Evaporstive coolers

40 Steam humidifiers

4 Monodraught Cool-Phase themal batteries

4% Colorcoat Renew® solar collector

#= Active ducts

# Supply air plenum

“@Return air plenum

B B9 Be Qe

Enter filter text here v

Figure 34: Fan Output
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Heat Rejection

In ApacheHVAC, the Heat Rejection inputs are editable for review by opening the waterside view, see below.

Note there may also be some Heat Rejection inputs associated to non-waterside components, e.g. DX cooling.

Chilled water loop Pre-cooling Chiller set Heat rejection  Thermal storage
General
Design outdoor dry-bulb temperature:
Design outdoor wet-bulb temperature: 1)
Condenser water loop
Heat rejection device:
[] Waterside economizer
Condenser water loop Cooling tower  Fluid cooler  Waterside economizer

Design parameters.
Heat rejection, Qhrdes:
Design leaving temperature:
PR Variable design (ASHRAE-90.1 2013)
Range: Constrain to 10F (ASHRAE-90.1 2013) ~
Marumum flow fraction
Adjust munimunm flow for operating chillers
Fan power, Wfan:
Fan electric input ratio, Wfan/Qhrdes:

Figure 35: Cooling Tower Inputs

There is also a possibility of some Heat Rejection coming from a pre-cooling device, as below.

138429 ygru/h

7385 o %

9.4 o
10.00 o

0427 |y
00105
Two-speed fan
(ENTS

Electricity: Meter 1
- =

0.30

Chilled water loop Pre-cooling  Chiller set Heat rejection Thermal storage L)
General [l e
Design outdoor dry-bulb temperature: 50.00 | °F es
Design outdoor wet-bulb temperature: o 45.00 oF -
Location of pre-coaling loop: Secondary load return - ST
Pre-cooling capacity 1
[ % of CHWL capacity: 25.00 Capacity: 30.00 | kBrufth A
Heat rejection devices
Water source heat exchanger  [] Ambient device; Fluid cooler v @ O
Water source heat exchanger Cooling tower with heat exchanger Fluid cooler Il ]
Design parameters 1
Bty S
Fluid cooler type:
Cooling capacity, Qhrdes: [ Autosize
Gutdoor dry-bulb temp. for wet/dry mode switch:
Approach: 4.00 o
Loop supply temperature: 54.00 | oF
Range: 341.21 |oF
Dry-bulb delta T: 180 |oF
Fan power, Wfan: 10.50 | kw Meter: Electricity: Meter 1~ Exx]
Fan electric input ratio, Wan/Qhrdes: 0.0105
Fan contral: Two-speed fan v
Low-speed fan fractions: Flow: 050 Pawer: 030 i
Spray pump power, Wpump: 1.00 kw
Spray pump electric input ratio, Wpump/Qhrdes: 0.0010

©

Figure 36: Fluid Cooler Input (as Heat Recovery)
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Pumps

In ApacheHVAC, the Pumps inputs are editable for review by opening the Pumps components in the Waterside
view. The pumps may exist on both heating and cooling systems.
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Figure 37: Pumps Input

Curve Editing

Description | Constant speed pumg riding curve

Pump performance curve fov(v)
A cublec function of
v =D

where

V = pump volumetric flow rate
Vb = desian oumo volumetric flow rate

FPV(y) = (€0 + Cly + C2 ¥ + C3 V) / Crorm
Crorm s adpsted to make fpu(1) = 1

a 03977390 cy 080500 021014680 cy  0.00000000
Appicable Ranges
Maimum v 0200 Maximum v 140

In VistaPro, total or individual Pumps outputs can be reviewed by selecting the appropriate simulation result
file and pump(s) components.
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Figure 38: Pumps Output
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DHW (Gas & Electricity)

In ApacheHVAC, the DHW inputs are editable for review by opening the DHW Loop from the toolbar below. The
DHW (Gas & Electricity) on models previous to IESVE-2018 will likely be set in the Building Template Manager
(Tools menu).

ApHVAC

&l

@ Applications

ModelBuilder - [ [ & 3 % |5 v ."0 AW %D

= ModellT
1]

m Components.

Solar
SunCast

Energy

& apache
@®c

Proposed DHW Sys

tem

, ApacheHVAC

i

. Macroflo
=

? Manufacturing view

i:#" VistaPro

Compliance and Ratings
7] askrag 301 App.G - PRI

&7 nees
HVAC Compenents v

ide
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% Chilled water loops
4 Hot water loops
4 Heat transfer loops
& DHW systems
=& DHWS000000 : Proposed DHW System
+/= DHW pre-heating eguipment

Condenser
Pre-heat

Solar

Pre-heat

Storage
Tank

/% DHW zones

Figure 39: DHW in ApacheHVAC

sing Boilers, 110-140-F SWT (OA reset), 35-F ¢
=/ DHW pre-heating equipment

S DHW pre-heat CHR HX

 SWH for DHW pre-heat

DHW municipal/mains cold water inlet temparature:

= &, DHWW branches ERTEEDD
< DHW branch - dafault Reference: | Proposed DHW System
4= DHW equipment }
4/ DHW Zones : - v
U 20 OHW model:  Explicit - HWL HX and CHR
DHW design supply temperature:

DHW supply temperature set point:

DHW design municipal/mains cold water inlet temperature:

L]

DHW pre-heat using: [ Condanser Heat Recovery (CHR)
DHW branch
Refarence: | DHW branch - defoult

DHW heat exchanger (HX) location on HWL:
HWL DHW HX design parameters

DHW supply flow rate:

Source-side flow rate: il
Hpproach: &)
Effsctiveness: 100
Load and HIWL HX capacity: i)
DHW delivery efficiency:

[ 0HW storage tank [ DHW recirculation

gpm A
gpm

F

KBu/h A

Profile.

[A Autosize

Hot water kop:

Constant. ~

[ Solar Water Heater (SWH)

Secandary loep DHW

Load-side entering temperature:
Load-sice leaving temperature:
Source-side entering temperature:
Source-side leaving temperature:
Inlet temperature deltaT:

[E10HW pump

Tank Recirculation Pump CHR pre-heat design parameters for System SWH pre-heat for System

Reference:  SWH for DHW pre-heat

Figure 40: DHW Inputs including Solar Hot Water Pre-heat
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~ Generic Yearly... ~

2 Condensing Bailers, 110-140-F SWT

140.00
140.00

L

t

Solar Water Heater x
Reference: | SWH for DHW pre-heat
Collector type;  Parabolic Panel -
Azimuth angle of collector tube (* clockwise from narth) s0.000 Derived parameters
Reflector (ane collector nit):

Length (ft) 10-0000° | width (f) 4-0.000° | Focal Length () om0
Collector units per row (in series) 3 = Mo of rows (in paralel) 1 =
Tube extensions (ft) (one unit) 0-7.804" Intercept factor 0.9%0
Absorber tube radius (ft) 0-0.605" Absorber tube absorptance 0.950
Mirror reflectance 0.950 Cover tube transmittance 0.820
Tetal fluid flow (cfh/R?) 0164 pump power (kBru/h) 0682
Fluid specific heat capacity (Btu/lb-°F) 0.979 Heat exchanger effectivenass 0.400
Tank volume (ft*) 1315 Design tank heat loss (KBTU/(ft* day)) 075
Pump Meter Electricity: Meter 1 ~
Order loss: coeffts per unit aperature area:

<1 (W) 0400 2 (WimiKE) 0010

o]0 e

Cancel
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3. Resources

Links and references to several resources have been provided in this guide. A summary of those references is
provided here:

° IES software engine validation resources
http://www.iesve.com/software/software-validation

° IES <Virtual Environment> software download
http://iesve.com/software/download

. IES <Virtual Environment> software license request
http://www.iesve.com/software/download/requesting licence keys.pdf

° IES Content Store (for supplemental scripts)
http://www.iesve.com/content-store/

o IESVE youTube videos
https://www.youtube.com/user/IESVE

IES offers many additional resources that may be useful when evaluating project specifics within a model. User
guides describe the details of the various applications within the VE, explaining how features work and
describing how calculations are performed. The IES Knowledge Base contains answers to our Frequently Asked
Questions as well as guidance documents (like this one!) on a wide range of VE and modeling related topics.
Finally, our global technical support team is available to answer any software related questions.

User Guides
User guides for the applications within the <Virtual Environment> can be found in a searchable, online format
at https://help.iesve.com/ve2018/.

To download PDF copies of older User Guides (prior to the release of VE 2018), visit
http://www.iesve.com/support/userguides.

Technical Support
The IES Support Team is happy to assist with any question regarding the <Virtual Environment>. They can be
contacted via email at support@iesve.com or via phone at 617-502-2085 (choose option 1 for software support).

When sending email queries about a specific project, please attach a model archive (the *.cab file) so the team
can assist you more effectively.

Knowledge Base
The full breadth of IES resources and product supporting content is searchable within the Knowledge Base at
http://www.iesve.com/support/knowledgebase.

An online community of VE users share experiences and answer software questions on the IES Forums and the
IES VE LinkedIn Group.
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Dublin
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Dublin 1, Ireland
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E sales@iesve.com
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Atlanta
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T +1(404) 806 2018

E consulting@iesve.com
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Vic 3123, Australia
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