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Compliance Software Update: IESVE-2024

1. Parametric Simulation Feature

2. Heat Pump Enhancement

3. Expanded US Performance Paths: ASHRAE 90.1 - Energy Cost Budget Method

4. California’s Solar Assessment Tools
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1) Parametric Simulation Feature

Highlights: Free integrated update, Automated, Data/Speed Enhancements

Input Categories & Permutation Options:
1. Site / Climate: Weather, Orientation
2. Geometry: %WWR, Shading Scenarios
3. Renewable Energy: PV panels, Wind
4. Envelope: Assemblies, Air Tightness, Operable Windows
5. Internal Gains: Lighting, Daylight Controls
6. HVAC: Setpoints, System Types

Outputs: Energy, Cost & Carbon

www.iesve.com



1) Parametric Simulation Feature - Weather

Parametric Simulation - 1-Tab Study* - O X

File Tab Actions Help

Fil 1-Tab Study (6)
ile
Lighting Max Sensible ‘

\ Naim mmAd DA
D New Study Weather File Shading Scenario Soiay IZ:tT)EI A External Window Consty |Output Analysis Help
= Open Study... Banx=EgrneEedkeEMLOE®R R

F save Study New.York.City-La.Guardia-2020.epw v X Shading scenario 1 v X 0.000 % U=0.20(1.14); SHGC=0.20; VT= Dry-bulb temperature: (USA_NewYor ttan_WeatherShift-2080.epw) - °F

K save Study As... New.York.City-La.Guardia-2050.epw v X Shading Scenario 2 - 1X Deep v X 7500.002 % U=0.25(1.42); SHGC=0.25; VT= Y |

@ Delete Study New.York.City-La.Guardia-2080.epw v X Shading Scenario 3 - 2X Deep v X 15000.047 % U=0.30(1.70); SHGC=0.30; VT=l ‘ | i ‘

Add new value... Add new value... Add new value... U=0.35(1.98); SHGC=0.35; VT= | |'| i ‘Hl ' | ‘ J

Add new value.} ‘ 7

H

May Jun Jul Aug Sep Oct Nov Dec

: (USA_NewYor | herShift-2050.epw) - °F

| ¥
i i MM] »

| SO ] [
Sep Oct Nov Dec

Temperature (°F)

Dry-bulb temperature (USA_NewYor herShift-2030.epw) - °F

7 T

T T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

Date: Fri 01/Jan to Fri 31/Dec Jan Feb Mar Apr Jul Aug Sep Oct Nov
—— Dry-bulb temperature: (USA_NewYorkManhattan_WeatherShift-2080.epw) — Dry-bulb : (USA_NewY 2 050.6pw) —— Dry-bulb temperature: (USA_NewYorkManhattan_WeatherShift-2030.epw) Selected variables lst: [/ Details  Combine: D Openings [ JRooms  []Variables ~ Options
o § Limits .
Variable Unit Level Range On = Div.
low high

1 = Dry-bulb temperature °F Weather User ~ 50 95 None v
www.iesve.com i




1) Parametric Simulation Feature - Architectural Shading

IE' Parametric Simulation - 1-Tab Study*

File Tab Actions Help
1-Tab Study (6)

[} New Study Weather File
= Open Study...

Lighting Max Sensible

K save Study New.York.City-La.Guardia-2020.epw
B4 save Study As... New.York.City-La.Guardia-2050.epw

Py

{ll Delete Study New.York.City-La.Guardia-2080.epw

No Horizontal Shading

www.iesve.com

Add new value...

/ - o/
/
1X Horizontal Shading

Shading Scenario SalerBels Ale External Window Construction Sl quer ApacheHVAC File (ASP)
(ft2) Consumption
(Individual Gain)
v X Shading scenario 1 v X 0.000 x U=0.20(1.14); SHGC=0.20; VT=0.60 v X 0.600 W/ft2 v X DOAS - Heat Pumps.asp v X
v X Shading Scenario 2 - 1X Deep v X 7500.002 % U=0.25(1.42); SHGC=0.25; VT=0.60 v X 0.800 W/ft2 v X DOAS with ERVs - Heat Pumps.asp v X
» % Shading Scenario 3 - 2X Deep VX 15000.047 % U=0.30(1.70); SHGC=0.30; VT=0.60 v % 1.000 W/ft2 ~ % VAV - Boiler and Chiller.asp v X
Add new value... Add new value... Add new value... U=0.35(1.98); SHGC=0.35; VT=0.60 v X Add new value... VAV with ERV - Boiler and Chiller.asp v %

Add new value...

==

\ » ‘/
- ‘c/

/
/
2X Horizontal Shading



1) Parametric Simulation Feature - PV Panel Area

Parametric Simulation - 1-Tab Study*

File Tab Actions Help

File

D New Study

= Open Study...
K save Study

K save Study As...
@ Delete Study

www.iesve.

com

1-Tab Study (6)

Weather File

New.York.City-La.Guardia-2020.epw
New.York.City-La.Guardia-2050.epw
New.York.City-La.Guardia-2080.epw

Add new value...

Shading Scenario

v % Shading scenario 1
v X Shading Scenario 2 - 1X Deep
v X Shading Scenario 3 - 2X Deep

Add new value...

v

v

v

Solar Panel Area
ftz

X

X

X

0.000
7500.002
15000.047

Add new value...

External Window Construction

% U=0.20(1.14); SHGC=0.20; VT=0.60
% U=0.25(1.42); SHGC=0.25; VT=0.60
% U=0.30(1.70); SHGC=0.30; VT=0.60

U=0.35(1.98); SHGC=0.35; VT=0.60

Add new value...

50% PV

<

<

<

X

X

X

X

Lighting Max Sensible
Gain and Power
Consumption
(Individual Gain)

ApacheHVAC File (ASP)

0.600 W/ft2 v % DOAS - Heat Pumps.asp
0.800 W/ft2 ~ % DOAS with ERVs - Heat Pumps.asp
1.000 W/ft2 ~ % VAV - Boiler and Chiller.asp

Add new value...

VAV with ERV - Boiler and Chiller.asp

Add new value...

e
=
—
=

X X X X




1) Parametric Simulation Feature - Envelope

Parametric Simulation - 1-Tab Study* - O

File Tab Actions Help

) 1-Tab Study (6)
File

Lighting Max Sensible
(3 New study Weather File Shading Scenario Solal bl e External Window Construction Sl et e ApacheHVAC File (ASP)
(ft2) Consumption

= Open Study... (Individual Gain)
K save Study New.York.City-La.Guardia-2020.epw v X Shading scenario 1 v X 0.000 % U=0.20(1.14); SHGC=0.20; VT=0.60 v X 0.600 W/ft2 v X DOAS - Heat Pumps.asp

X
H save Study As... New.York.City-La.Guardia-2050.epw v X Shading Scenario 2 - 1X Deep v X 7500.002 % U=0.25(1.42); SHGC=0.25; VT=0.60 v X 0.800 W/ft? ~ X DOAS with ERVs - Heat Pumps.asp X
@ Delete Study New.York.City-La.Guardia-2080.epw v X Shading Scenario 3 - 2X Deep v X 15000.047 % U=0.30(1.70); SHGC=0.30; VT=0.60 v % 1.000 W/ft2 ~ % VAV - Boiler and Chiller.asp X
Add new value... Add new value... Add new value... U=0.35(1.98); SHGC=0.35; VT=0.60 v X Add new value... VAV with ERV - Boiler and Chiller.asp X
Add new value... Add new value...
Steel Frame ﬁMacroFlo Opening Types
Actions
1 MacroFlo Opening Types
Appl # del...
DEGIR # o o XTRNOOOO 01- No Natural Ventilation Reference ID ‘XTRNOOOZ
) Import... XTRNO0O1 03 - Passivent Airscoop
(M Export.. XTRN0002 02 - Operable Windows S ’ 02 - Operable Windows
£ Configure tabs and columns...
- Exposure Type 05. 1:1 semi-exposed wall v
— p! yp
Opening Category Window - top hung Y
Insulationt
Plaster
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1) Parametric Simulation Feature - Lighting/Daylight

Parametric Simulation - 1-Tab Study*

File Tab Actions Help

) 1-Tab Study (6)
File

Lighting Max Sensible

D New Study Weather File Shading Scenario Sy IZ?tT)eI = External Window Construction Ggg]nzzaggg:r ApacheHVAC File (ASP)
= Open Study.. (Individual Gain)
H save Study New.York.City-La.Guardia-2020.epw v X Shading scenario 1 v X 0.000 % U=0.20(1.14); SHGC=0.20; VT=0.60 v % 0.600 W/ft2 ~ X DOAS - Heat Pumps.asp
K save Study As... New.York.City-La.Guardia-2050.epw v X Shading Scenario 2 - 1X Deep v X 7500.002 % U=0.25(1.42); SHGC=0.25; VT=0.60 v X 0.800 W/ft2 ~ % DOAS with ERVs - Heat Pumps.asp
@ Delete Study New.York.City-La.Guardia-2080.epw v X Shading Scenario 3 - 2X Deep v X 15000.047 % U=0.30(1.70); SHGC=0.30; VT=0.60 v % 1.000 W/ft2 ~ % VAV - Boiler and Chiller.asp

Add new value... Add new value... Add new value... U=0.35(1.98); SHGC=0.35; VT=0.60 v X Add new value... VAV with ERV - Boiler and Chiller.asp

Add new value... Add new value...

X X X X

<

Sky Resolution

Actions
The Sky Resolution is the number of patches the sky hemisphere is divided into for the

calculation of the Daylight Coeffidents used in the Dynamic Daylighting Simulations.

(5 )

@ Apply run # to model...
&] Import...
Lf] Export...

o] Configure tabs and columns... /L. 6 Parameters (1296 Permutations)

(O 145 Patches

(O 577 Patches

(® 2305 Patches

www.iesve.com
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1) Parametric Simulation Feature - HVAC

Parametric Simulation - 1-Tab Study*
File Tab Actions Help

) 1-Tab Study (6)
File

D New Study
= Open Study...

Solar Panel Area

Lighting Max Sensible
Gain and Power

K save Study

K save Study As...
@ Delete Study

Relaxed Setpoints

50%

TOCIO0 = —NNWLW A AJITIDD N0

SCI0UICAICIOTIOOIOTICNICOIOTIOTIOU!

Humidity ratio (grains of moisture / Ib of dry air)

Variable [l Cooling Coil m
b 16

—
Return / Exhaust / Relief Fan

Return / Exhaust / Relief Damper

Add new value...

VAV Reheat

Reheat Al

M b

—

Weather File Shading Scenario External Window Construction .
(ft2) Consumption
(Individual Gain)
New.York.City-La.Guardia-2020.epw v % Shading scenario 1 v X 0.000 % U=0.20(1.14); SHGC=0.20; VT=0.60 v % 0.600 W/ft2 v % DOAS - Heat Pumps.asp v X
New.York.City-La.Guardia-2050.epw v X Shading Scenario 2 - 1X Deep v X 7500.002 % U=0.25(1.42); SHGC=0.25; VT=0.60 v % 0.800 W/ft2 ~ % DOAS with ERVs - Heat Pumps.asp v X
New.York.City-La.Guardia-2080.epw v X Shading Scenario 3 - 2X Deep VX 15000.047 % U=0.30(1.70); SHGC=0.30; VT=0.60 v % 1.000 W/ft2 ~ % VAV - Boiler and Chiller.asp v X
Add new value... Add new value... Add new value... U=0.35(1.98); SHGC=0.35; VT=0.60 v X Add new value... VAV with ERV - Boiler and Chiller.asp v %

Add new value...

1 Nat-Draft Boiler, Primary-only HW Loop, Outdoor

1

©ir

One Electric Air-Cooled Chiller

1 7

/£80
30% ;8
B
[ 55 Ground-water Heat Pumps, 100-140-F SWT load-based reset, VSD pumps
=1 20% 20
= = ° 45
T 1 | Relative ) = ) \yl— = =
—— | 1 ]
—r T | Humidity) 0 ¢ 0 § O ¢ O &
T Y @ @ @
1T | — 10
e 8
35 40 45 50 55 60 65 70 75 80 85 90 95 i i i 1 | 1 1 1

Dry Bulb Temperature °F
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1) Parametric Simulation Feature - ‘Simulate’ = (4-13)*Faster

Parametric Simulation - 1-Tab Study*

File Tab Actions Help

) 1-Tab Study (6)
File

D New Study

Solar Panel Area

Lighting Max Sensible
Gain and Power

Weather File Shading Scenario 5 External Window Construction ! ApacheHVAC File (ASP)
= q (ft2) Consumption
.~ Open Study... (Individual Gain)

K save Study New.York.City-La.Guardia-2020.epw v X Shading scenario 1 v X 0.000 % U=0.20(1.14); SHGC=0.20; VT=0.60 v X 0.600 W/ft2 v~ X DOAS - Heat Pumps.asp v
@ Simulation e S
Task View Options Hels

. A \ Name D . Progress Status Output Model Cores

ReSOIUtlon ‘@ V' Parametric System Loads 21635 _ i% Active Study All

¢ ASHRAE Loads simulation [Study All [1]] 21636 |RNMME. 36% Active  ASHRAE Cooling Loads - August, 00:54  Study All 1

SHRAE Loads simulation [Study All [2]] 21637 [ | 41% Active  ASHRAE Cooling Loads - July, 14:06 Study Al 1

A" Days 1 Week/ MOnth 1 Week/ Season < ASHRAE Loads simulation [Study Al 3] 21638 | Active  ASHRAE Heating Loads Study Al 1

SHRAE Loads simulation [Study All [4]] 21639 - 14% Active ASHRAE Cooling Loads - June, 13:30 Study All 1

SHRAE Loads simulation [Study All [5]] 21640 - Active ASHRAE Cooling Loads - May, 00:54 Study All 1

F _] £ ASHRAE Loads simulation [Study All [6]] 21641 [ | 43% Active  ASHRAE Cooling Loads - June, 19:24 Study Al 1

rom anua rY ¢ ASHRAE Loads simulation [Study All [7]] 21642 [ 35% Active  ASHRAE Cooling Loads - July, 21:42 Study All 1

SHRAE Loads simulation [Study All [8]] 21643 | RN Active  ASHRAE Heating Loads - January, 1448 Study All 1

SHRAE Loads simulation [Study All [9]] 21644 [N Active  ASHRAE Cooling Loads - May, 04:36 Study Al 1

D b SHRAE Loads simulation [Study All [10]] 21645 [ | Active  ASHRAE Heating Loads - January, 15:36  Study All 1

ecembper ¢ ASHRAE Loads simulation [Study All [11]] 21646 [ 35% Active  ASHRAE Cooling Loads - May, 21:54 Study All 1

&< ASHRAE Loads simulation [Study All [12]] 21647 - 14% Active ASHRAE Heating Loads - January, 13:06 Study All 1

The simulation program shall be approved by the rating authority and shall, at a mini- Cancel Save & Exit

mum, have the ability to explicitly model all of the following:

a. 8760 hours per year.

X X X X

11.4.1.1
The simulation program shall be approved by the adopting authority and shall, at a mini-
mum, have the ability to explicitly model all of the following:

a. A minimum of 1400 hours per year.

h_ Hourly variatianse in _accunancy  lighting nower miccellanenns eauinmeoent nower

www.iesve.com




1) Parametric Simulation Feature - Output Reports

— CSV energy end-use data, Stacked Bar Chart and Parallel Coordinate Chart (Example for you:
www.iesve.com/software/apache/parametric )

iesve.com
e N\
& s Wi o o it .
M\C“W\F\ o W il o 208 poe® NG 0 o ao\a“*“’co
acn®! e R ™ 0\ o 2000
20, i~ sy o0
g 0
S 2 > ot (g o A .
so Report - Parallel
0 N =
& - 00 = °
oL >, g™ ¢ N —— -
- oordainate ar
oS> & o0
242 2
028N 2 =
Yot
GC:Q “p\ul(\' 20 - 2 7;11 | . I . h I | I d .
o o - Analyse parametric results with Parallel Coordinate
RS
9 columns selected v Reset to default Save as CSV Color by axis | Permutation # v Open Stacked Plot -
: Charts and Stacked Bar Charts, and easily export
Showing all 432 rows
Permut... ApacheHVAC File (ASP External Window Construction Lighting Max ... ading Scenario olar Panel Area ... EUI (Total) ... ost (Total) ... Carbon (Total) ... i .
h C File (ASP) | Window C i ighti Shading S: i Sol | (Total) ... Cost ( 1) ... Carbon ( 1) id ﬁndln StOCSVﬁleS
242 DOAS with ERVs - Heat Pumps.asp U=0.20(1.14); SHGC=0.20; VT=0.60 0.600 W/ft§ Shading Scenario 2 -... 15000.05 -22.53 -4.06 -28318.91 241 o g 3
386 DOAS with ERVs - Heat Pumps.asp U=0.20(1.14); SHGC=0.20; VT=0.60 0.600 W/ft¢ Shading Scenario 3 -... 15000.05 -22.53 -4.06 -28319.04 385
98 DOAS with ERVs - Heat Pumps.asp U=0.20(1.14); SHGC=0.20; VT=0.60 0.600 W/ft¢ Shading scenario 1 15000.05 -22.52 -4.05 -28319.11 97
254 DOAS with ERVs - Heat Pumps.asp U=0.25(1.42); SHGC=0.25; VT=0.60 0.600 W/ft¢ Shading Scenario 2 -... 15000.05 -22.17 -3.99 -28224.19 253
398 DOAS with ERVs - Heat Pumps.asp U=0.25(1.42); SHGC=0.25; VT=0.60 0.600 W/ft¢ Shading Scenario 3 -... 15000.05 -22.17 -3.99 -28224.34 397
110 DOAS with ERVs - Heat Pumps.asp U=0.25(1.42); SHGC=0.25; VT=0.60 0.600 W/ft& Shading scenario 1 15000.05 -22.15 -3.99 -28216.1 109
.
266 DOAS with ERVs - Heat Pumps.asp U=0.30(1.70); SHGC=0.30; VT=0.60 0.600 W/fté Shading Scenario 2 -... 15000.05 -21.81 -3.93 -28112.87 265 Example Parametrlc Repo t
410 DOAS with ERVs - Heat Pumps.asp U=0.30(1.70); SHGC=0.30; VT=0.60 0.600 W/ft& Shading Scenario 3 -... 15000.05 -21.81 =3.93 -28113.24 409
122 DOAS with ERVs - Heat Pumps.asp U=0.30(1.70); SHGC=0.30; VT=0.60 0.600 W/ft¢ Shading scenario 1 15000.05 -21.79 -3.92 -28103.7 121
422 DOAS with ERVs - Heat Pumps.asp U=0.35(1.98); SHGC=0.35; VT=0.60 0.600 W/ft¢ Shading Scenario 3 -... 15000.05 -21.45 -3.86 -27996.13 421
278 DOAS with ERVs - Heat Pumps.asp U=0.35(1.98); SHGC=0.35; VT=0.60 0.600 W/ft¢ Shading Scenario 2 -... 15000.05 -21.43 -3.86 -27994.96 277 v

www.iesve.com



http://www.iesve.com/software/apache/parametric

1) Parametric Simulation Feature - Future Feature

— Locations, for prototypical analysis by Climate Zones

aTKmen st
'Afghanistan|
lIran]

G 1 o
S 1 |

[SouthlKoreal

[Rhilippines]

Indonesiaj




2) Heat Pump Enhancements: Sink/Source

— Individual WW Heat Pump access to ambient Heat Transfer Loops, twice, as a Sink and/or Source.

— HWL (WWHPs) to gain access to heat rejected by WAHPs or WS-VRFs; or other heating equipment.

Central Plant Heat Pumps, 110-140 F SWT, Load-based reset, 35-F dT, Staged flow dedicated HW pul

Ambient Heat Transfer Loo

Eee e @@ %

| | | | L 4 |
m b Heat pump equipment ~ Sizing and design conditions Reference condition Performance curves @
v

| 3
(é) Heating/cooling operating mode control: Load Priority v | - v ¥ - v
B [ single compressor with fixed speed/output 6
oX Minimum part-load ratio for continuous operation: 0.05
PR T . _ T H\A/ - A H\A/l - .




3) Expanded US Performance Paths: ASHRAE’s ECB Method

— California Adjacent Compliance Modeling Paths

— Practitioner industry in US pivoting away from Stable Baseline

— ASHRAE 90.1 £CB (2016 & 2019), complimenting PRM methods

— 90.1 ECB Automation:
— Workflow Navigator
— Libraries, Templates, Systems
— Budget Building Creation
— Compliance Reports
— Approved Florida Building Commission

— Oct 15th Business Meeting (URL)

www.iesve.com

Results

E =

O eé¢PE S

Exceptions

' Applications % Navigators
ASHRAE 90.1-2019 - App. G PRM and ECB w . [ o [ & [ T
(£) Preliminary Data Setup 20
) Envelope Thermo-physical Properties 20
(%) Space/Zone Thermal Template Data 20
) Room Load Calculations 20
) Generate ASHRAE 90.1 Baseline/Budget Model 20
() HVAC System Selection and Sizing ® ? 0
() Other Input Data 20
ECB Model Fenestration and Rotation Check =) simulations . ? z]j .
® Daylight Simulation i
® Energy Simulation 0
Fostern aspect gazed ares ™ @® Therma?iomfort (ASHRAE 55) 20
esterm aspect gazed ares ™ @® Utility Infrastructure & Cost 20
Total glazed area m2 H:-1 — ; O
£ Results ?
ions required L
INTEGRATED
Should any of the following | Compliance Forms | Energy Cost Budget Method ENVIRONMENTAL
building are not required - SOLUTIONS
[ vertical fenestration c
Energy Cost Budget (ECB) 2016 Compliance Report ragesors

[ shade on 75% of east

D Alterations/Additions v

D East/west vertical fene
not greater than 90%

[J1n climate zone 8

ﬂ

Energy and Cost Summary by Fuel Type*

Proposed Building Budget Building Proposed/Budget

Energy Use Energy Cost Energy Use Energy Cost Energy Cost

(kBtu/yr) ($/yr) (kBtu/yr) ($1yr) (%) (%)
Electricity 1,435,831.9 105,200.1 2,830,819.4 209,460.5 49.3% 49.8%
Gas 1,999,621.4 60,003.0 2,382,440.1 71,490.3 16.1% 16.1%
Total ex Onsite Generation 3,435,453.3 165,203.1 5,213,259.5 280,950.8 34.1% 41.2%
Elec Gen PV -558,116.5 -14,047.54 0.0 0.0 0.0% 0.0%
Total inc Onsite Generation 2,877,336.8 151,155.6 5,213,259.5 280,950.8 44.8% 46.2%

* These results use assumptions for showing compliance during a typical year; actual energy costs may be substantially different. Electricity usage and costs account for user
defined transformer losses.



https://www.iesve.com/discoveries/view/49005/iesve-ashrae-901-2019-ecb-for-florida-energy-code

4) Solar Assessment Tools

— Discussion on 2028 shading software
changes (2028 JA11), or partially sooner

— Discussion, with feedback from:
— Industry
— Approved Software Vendors

— Could ‘X’ be modeled?

N
CERTIFICATE OF COMPLANCE - NONRESIDENTLAL PERFORFANCE £ ORAPULA]

Bpgrr i bl Ferlormance Complance Method

F1. REQIARED P STETERTS EEI EEL | [EE R ETE
[} a3k o o L] @ g @ g
BRI =T HTc) e L]

[ Spitars i ‘

Sibw | W) EBsaption” | Modula Tyga | Ay Prpe Ebbiinsiis ED Ej E E
0.73 MA Cusiom Fised THO E Q @ Q
0.72 NA Cusiom Fised e BRI
5.0 Ma Cuwlom Fizaal fearialt -

5.0 LT Custam Fisined fEoral : E:' :-‘_-n E— E—':
L' k| ."F § Cusinm | TS ] [ e : :‘: :: :: ";
y = Com—"—

an TO% 13 rom compiant (igRINEd 1 res)
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CALIFORNIA
ENERGY COMMISSION

Approved Solar Assessment Tools

The following solar assessment tool has been approved by CEC for use as specified in JA11.4(a)

e Aurora Solar Inc. - Website
o Aurora Solar Inc. - Shade Report Guide (Ultimate Guide) ¢z

¢ Helioscope - Website 7

* |ESVE Software - Website
e OpenSolar - Website 7

e Scanifly - Website

e Solar Pathfinder - Website ¢
e Solargraf - Website 7

¢ Solmetric Suneye - Website

e Sunrun Lightmile - Website 7

1




Thank you

Liam.Buckley@iesve.com ot
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