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Tools:

LIT:
Speeds up the day lighting simulation process for LEED compliance.

CLACS:
Tool which assists in designing Chiller Plants for buildings.

ECBC Baseline Generator:
The program uses an Energy Model file (idf) and creates code compliant baseline and

proposed case energy model for compliance.



LIT

lool 1o automatie
modelling and
reporting of Daylight

simulation for LEED
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» Expedites the LEED Daylighting compliance process by
upto 5 times

Feqi'u res = Automates Geometry Generation

= Automates Reporting for LEED: No hassle of
postprocessing

= Easy to navigate interface

= Can be used by amateurs without in-depth knowledge
on Daylighting algorithms




Pain point 1:

Geometry Generation takes a too much Time. It involves the
following steps:




Solution

Geometry generation
is automated by
Layer data Mapping

Draw Polylines in DBXAavITR2AO

Name Material  Line ®

designated format Detautt v

Ivi O irregular

Ivl 0 regular

Ivl 0 win_type 1

vl 0 win_type 3

vl 0 win_type 2

Ivl 0 zone_name
Vv level 1

Ivl 1 win_type 1

vl 1 win_type 2

Ivl 1 regular

Ivl 1 irregular
Ivi 1 zone_name
vV level 2

o000 0@0
PR BPBPDDD DG,
EEDEEEEN

):00:00 00:01:36
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DAXavITRA@

Draw POIylines in Name Material  Line A
designated format Detautt v

Ivl 0 irregular
Ivl 0 regular
P s IVl O win_type 1
< 2 ~ = e Ivl 0 win_type 3
Process A P S A7 Ivl 0 win_type 2
L / o i Ivl 0 zone_name
“a b B o v level 1
‘ Ivl 1 win_type 1

1. User needs to draw Bl " 1M 1 win_type 2

Ivl 1 regular

pOIYIineS in P re . , Ivl 1 irregular
deSiganed quers > Ivl 1 zone_name

v level 2

0D OO DD DR
PR BPBPDDD DG,
AN EEEEN

o 00:01:36
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2. Glve dimensional
INPUTS Tor Floor levels,
wWindows, Shading,

) [

Geometry Generation

Geometry Datal Geometry Datall Geometry View  Materials Recipe  Run  Results

Floor Levels W Reometry Horizontal Shading Vertical Shading
Enter Window Properties
Window Type 1

Sill Level

Wodowpe 5 ]
S
e ——

VAT Value
Refractive Index
Window Type 2

Sil Level 01

Window Height | 325 i

VAT Value 05




Geometry View

Geometry Datal Geometry Datall  Geor View Materials Recipe Run  Results

Select Floor for Inspection (0 To 13 )
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Pain point 2:

LEED compliance asks for space by space daylight reporting
However, most simulation software simulates Daylight floor by floor.

A lot of effort and time goes into post-processing the result



Solution

This tool generates
formatted report,
images and excel
files which has Space
by Space reporting

Save (® off)

Home
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Oc
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Layout

Altmeyer Renovation _Daylight Analysis Report R02260319 (1) (2).docx - Saved to this PC
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Pain point 3:

LEED Option 2 compliance Instructions dictates that we need to take
clearest sky from 15 days of the Equinoxes for Daylight simulation.

To do it manually takes a lot of hard work and expert level knowledge



Solution

The inbuilt algorithm automatically creates the desired skyfile.

To find out Sky Clearness this Definition from core Radiance algorithm is
used:



Pain point 4:

Generally, other daylight simulation tools enable us to do Floor by Floor
simulation

This takes simulation time for each floor.



Solution

Only one simulation is needed as the whole building is simulated
together.

This speeds up the total process.



WorkFlow

Simulation .

Inputs Radiance
- Simulation ;
g —> Result §
! = Tl Visualization|
: © |
User generated | pashboard a Dashboard !
polylines in CAD — > g::emr::irgn > @ 5> Report
+ 3 (o Generation |
Inputs ption
P E Export LEED |
| —> !

results
SkyFile

____________________________________________________________________________________________________________________________________________

LIT Tool
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Draw Polylines in
Name Material Line &

designated format Defaul v Con

Ivl O irreqular Cont
Ivl 0 reqular \% Cont

Ivl 0 win_type 1 Cont

Ivl 0 win_type 3 Cont

Ivl 0 win_type 2 Cont

Ivl 0 zone_name Cont
Vv level 1 Comt
Ivl 1 win_type 1 Cont
vl 1 win_type 2 Cont
Ivl 1 regular Cont
Ivi 1 irreqgular Cont
vl 1 zone_name Cont
Vv level 2

Ivl 2 hshade typ...

Cont

Cont

D0 PO D DOV @D
>0 PEPDPDPDDDPD

vl 2 reqular Cont




CLACS

Tool which assists in
designing Chiller
Plants for buildings

eds@ Cooling Lt.:ad Analysis and Chiller Selection Tool (CLACS)

@ My Projects
1001 Uemo Wit
test

CLACS Testcase1
Tool Demo M2
Tool Demo.

+ Add Project

(@ Project Information

Energyplus Input

Browse elhi ISHRAE 2014 epw

©QUEST CSV Input
102
ing Load Profile | Peak DayLoad Profile | Load Distr

Tool Demo

New Deln

Edit Project

Delete Project

Show Simulation Queve

Downioad IDF

Chiller Load (TR)

205 ton
Peak Cooling Load

174 ton
Chiller Design Capacity

Browse

Schedule Start Time

Monthly Peak Day Load Profile

WCHILLER wDST wWaT

25/08 12:00

Time of Peak (DD/MM hh:mm)

1,622,142 kWh

Annual Energy Consumption

nd Time

Energy Pl

fersion 8.6.0 Use Scheduie

315 ft?/ton
/ton

-- US gal

Annual Cooling Tower Water Consumption

Run Simulation

mesadua 100ping

Generate Report




= Streamline & Automate the Process of HVAC Chiller Plant
Design

Feqfures = Perform Cloud based Simulation

= Automates Reporting

» |nteractive
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CLACS Modules

Load Analysis

Chiller
Configuration

Plant Load
\ELET{]g




CLACS Modules

Load Analysis |

Chiller Configuration | | | | |
Chiller Load
Analysis | | | | |

Energy Consumption (kWh/Year)

P I a nt Lo a d Optimal Sequential Sequential Uniform PLR Uniform Uniform PLR

Manager " ?I—I-.ILI—I-I-I_I-_-H————_M_-JH—I-IL—I
an

Feb Mar Aor May Jun Jul Aug 5ep Oct Dec
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EnergyPlus

InpU'I' idf file epw file




Create a : :
> Project >> Input >>S|mulat|on>> Output >

User
Workflow




& > C @ Notsecure | edsglobal.com/utilities/ @ T (o) >

| eos sLosar weestre

Rainfall Harvesting Potential Tool

Chiller Load Analysis and Chiller
Selection (CLACS) Tool

@ report (1).docx A Show all X



Ovutput

EnergyPlus

Annual Cooling Load profile
Peak Day Cooling Load Profile
Cooling Load Bin Sizing
Monthly Peak Day Load Profile

Graphs Data can be exported in csv format

Report Generation for Module 1 & Module 3

Modified Energyplus input files can be download



m Login Window

Baseline Automation
Wall U-Value p.40

ECBEC P
Baseline | E—
Generator

Heating Sizing factor [1.25
Cooling Sizing factor |1.75
Built-up Area 20000

Heat Fuel Source Elect — I
Climate Cold : Cold — I

° Occupancy Daytime —
Tool for automating T. 4' -
ooy Hospuay o |

ECBC Compllance vid Building-Class Star Hotel - *Ho —|
Whole BUlIdlng F i , Latitude 10

P e rfO l'm CI n C e Compliance ECBC = I

A p proq (c h Proposed IDF EI
Weather File ﬂ,

Submit Cancel |

=
3
O
o
5
g
2
S
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ECBC2017




Pain points

« Compliance documentation is a tedious and error prone process

* Energy Conservation Building Code (ECBC) is comprehensive and
accommodates several use cases as exceptions.

* There is no platform for ECBC compliance automation in the
public domain

« ECBC COMPLIANCE IS MANDATORY, bridging this gap is
essential.



The Process

Database Pseudo-code eppy

(Energy Plus for Python)



.@’

Baseline Case IDF

Proposed Case IDF




Weather File

Compliance Level

Location

Proposed case IDF

Over-sizing ratios and Temperature Set-points (Heating and Cooling)
Special Conditions (Mandates for Air Cooled Chiller)

Lighting Power Calculation Method



Automation

» Assignment of Mandatory and Prescriptive (as applicable) provisions
for Baseline Case IDF

« Checking for Mandatory provisions in Proposed Case IDF

« Climate Zone mapping

« Baseline Envelope parameters

» Baseline HVAC System Mapping

» Baseline Lighting Systems

* etc



F:\PROJECTS\1753_BEP_EMIS\©@4_IC_T\01l Source Code\@4_Generate_Baseline\04_Deliverable\GenerateBaseline_vil>python cr_basel
ine.py
Zonelist Check Completed Successfully
Updating Simulation Control Object...
Simulation Control Object Updated.
Updating Time Step Object....
Time Step Object Updated.
A1l SizingPeriod:DesignDay Object Removed.
All SizingPeriod:WeatherFileConditionType Object Removed.
Adding SizingPeriod:WeatherFileDays Object....
Summer Design Day Added.
inter Design Day Added.
Updating RunPeriod Object....
Run Period updated
Updating OutputControl:ReportingTolerances Object...
OutputControl:ReportingTolerances Object Updated.
all Shading object removed
Copying Material in ECBC_standard_Idf...
Copying Window Material in ECBC_standard_Idf...
Copying Construction in ECBC_standard_Idf...

surface area = 1666.10398534
window area = 999.662391201
60.0

roof area = 548.656080337
skylight area = ©




HVACTemplate:Thermostat object....
FF_Cabins HVACTemplate:Zone:VRF. ..
HVACTemplate: Thermostat object....
FF_Lobby HVACTemplate:Zone:VRF...
HVACTemplate:Thermostat object....
FF_Meeting HVACTemplate:Zone:VRF...
HVACTemplate:Thermostat object....
FF_Printer HVACTemplate:Zone:VRF...
HVACTemplate:Thermostat object....
FF_WS1 HVACTemplate:Zone:VRF. ..
HVACTemplate:Thermostat object....
FF_WS2 HVACTemplate:Zone:VRF...
HVACTemplate:Thermostat object....
SF_Cabins HVACTemplate:Zone:VRF...
HVACTemplate:Thermostat object....
SF_Library HVACTemplate:Zone:VRF...
HVACTemplate: Thermostat object....
SF_Lobby HVACTemplate:Zone:VRF. ..
HVACTemplate:Thermostat object....
SF_Meeting HVACTemplate:Zone:VRF...
HVACTemplate:Thermostat object....
SF_Server HVACTemplate:Zone:VRF...
HVACTemplate:Thermostat object....
SF_WS1 HVACTemplate:Zone:VRF...
HVACTemplate:Thermostat object....
SF_WS2 HVACTemplate:Zone:VRF. ..
HVACTemplate:Thermostat object....
Stilt_Atrium HVACTemplate:Zone:VRF...
HVACTemplate:Thermostat object....
Stilt Lobby HVACTemplate:Zone:VRF...




4 Gr \Z | AM 17\4. L\ r \‘LAss ! / B X \D £ ) [ Building 1 ANNUAL**S: X

C O | O file:///F:/TestBEP/180131_2/VCL _2Table.html#EnvelopeSummary:En.. & @ @ * 1 : | € C O O file:///F:/TestBEP/180131_2/baselineTable.html#EnvelopeSummary:
Apps W Bookmarks & Google Accounts £¥ WPF Tutorial | Learn D wpf begin » Other bookmarks Apps Y Bookmarks & Google Accounts £¥ WPF Tutorial | Learn D wpf begin Other bookmarks

-

SPACE 102 - WALL
090:A

ROOFCEILING:D
SPACE 105 o6\0”_ FLOOR SLAB
SPACE 105 SPACE 105 - WALL
SPACE 105 -
FLOOR:A
SPACE 101 - WAL
18
SPACE 101 - WALL
270:.
SPACE 101
FLOOI

A
A
A
A
A

enA~T 11

Baseline envelope parameters




Ovutput

GEN & 2 E(MI(&E Y (=58 x (DA /[ Building 1 ANNUAL** 5.
< C O  Q file///F:/TestBEP/180131_2/VCL_2Table html#InputVerificationandR... ¥ & @& /* C O @ file///F:/TestBEP/180131_2/baselineTable.html#InputVerificationan... ¥ & @& /* I
i Apps W Bookmarks G Google Accounts £Y WPF Tutorial | Learn  [% wpf begin » Other bookmarks pps W Bookmarks & Google Accounts £Y WPF Tutorial | Learn  [3 wpf begin » Other bookmarks
a VRF heat X | =
ENVELOPE ENVELOPE = =

Window-Wall Ratio | Window-Wall Ratio

B
45 deg) 135 deg 225 deg) 315 deg) 135 deg) 225 deg

[Above Ground Window-Wall Above Ground Window-Wall ; ;

Conditioned Window-Wall Ratio Conditioned Window-Wall Ratio

Total North (315 to South (135 to East (45 t0 South (1
deg) deg) - g 135 deg) deg

2] 4, Above Ground Wall Area [m2] | 1138.43 141.15 399.34 344.00
Window Opening Area [m2] | 68 4 Window Opening Area [m2] 101.58 56.46 137.60
Gross Window-Wall Ratio [%] ] Gross Window-Wall Ratio [%] 40.00 40.00

Above Ground Window-Wall Above Ground Window-Wall

Ratio "4 ' Ratio % -

Window wall ratio



Ovutput

P& LMY
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C O O file:///F:/TestBEP/180131_2/VCL_2Table.html#InputVerificationa.. @ ¥ [ @

Apps Y Bookmarks &

Skylight-Roof Ratio

Gross Roof Area [m2
Skylight Area [m2
Skylight-Roof Ratio [%]

PERFORMANCE

Zone Summary

BASEMENT_LIFT
BASEMENT_LOBBY
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BASEMENT_STAIRCASE
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Q

Google Accounts £ WPF Tutorial | Learn
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Lighting power

[ Building 1 ANNUAL *#S: x

C O Q@ file///F:/TestBEP/180131_2/baselineTable html#InputVerificatio.. @ ¥ & @& /* I @

Apps % Bookmarks G

| Gross Roof Area [m2] | 54

Skylight Area [m2]|  0.00]
Skylight-Roof Ratio [%] |  0.00]

PERFORMANCE

Zone Summary
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A LA r‘-LM"\L'\DE\E\Gf\‘ r  AS J/ex \D[, [ Building 1 ANNUAL**S: X |

&« C O | O files///F:/TestBEP/180131_2/VCL_2Table.html#SurfaceShadowingSu.. ¥ & @& R C O | O file:///F:/TestBEP/180131_2/baselineTable.html#EquipmentSummar... & & @& ~ & @
Apps Y Bookmarks G Google Accounts £¥ WPF Tutorial [ Learn  [3 wpf begin » Other bookmarks Apps Y Bookmarks & Google Accounts £ WPF Tutorial [ Learn [ wpf begin » Other bookmarks

ASHRAE HOT WATER LOOP VAR P! a IERANAUE_U TV VAS AEALLNY CUIL
— TECE LOBBY VRF HEATING COIL

User-Specified values were used. Design values were used if no User-Specified values were provided.
TF_BOARD ROOM VRF HEATING COIL
it I TF_CORRIDOR VRF HEATING COIL 0071188 17841

Design Size Reference Chilled Water Design Size Reference Design Size Reference Condenser Fluid 2 - o #0942

Flow Rate [m3/5] Capacity [W] Flow Rate [m3/s] TF_DR1 VRF HEATING COIL 1278.68

RICER1 ' :

ELECTRICEIR 1 0.007287 204924.60 0.010191 TF_DR2 VRF ING COIL 0.087425 14.?7___0

User-Specified values were used. Design Size values were used if no User-Specified values were provided. TF_DR3 VRF HEATING COIL 0.099893 165338
CoolingTower:TwoSpeed = 7 e

TE_PAVRE REATING COL ] )

; User-Specified values were used. Design Size values were used if no User-Specified values were provided.
Design| Fan Powerat| Aur Flow Rate| U-Factor Times Area Si;:;‘dx Fan Power at| U-Factor Times Area Pocth i s > Z Pecih 2
Water Flow at High Fan £ ¥ Flow Rate LowF: e [T VariableRefrigerantFlow

Rate [m3's] Speed [m3/s] m3/s]

Design Size Rated Total | Design Size Rated Total Design Size Resists
[W]| Defrost Heater Capac:

1492446

User-Specified values were used. Design Size values were used if no User-Specified values were provided.

Boiler:HotWater 1114432 1114432 1114432

— . - User-Specified values were used. Design Size values were used if no User-Specified values were provided.
_ Design Size Nominal Capacity [W] | Design Size Design Water Flow Rate [m3/s]

User-Specified values were used. Design Size values were used if no User-Specified values were provided. Report: Surface Shadowing Summary
For: Entire Facility
Report: Surface Shadowing Summary Timestamp: 2018-01-31 15:06:49
For: Entire Facility Surfaces (Walls, Roofs, etc) that may be Shadowed by Other Surfaces

; _01-31 15:59:
Timestamp: 2018-01-31 15:59:10 Possible Shadow Receivers

Surfaces (Walls, Roofs, etc) that may be Shadowed by Other Surfaces SPACE 114 - WALL 180:A | SPACE 123 - WALL 180:A | SPACE 129 - WALL 090:A | SPACE 109 - WALL 180:A |
- SPACE 102-|  SPACE 106 - WALL 090:A | SPACE 106 - WALL 180:A y
Possible Shadow Receivers ROOFCEILINGD|  SPACE 143 - WALL 180:A | SPACE 144 - WALL 090:A | SPACE 131 - WALL 180:A | SPACE 130 - WALL 090:A |

°E 130 - Wi 270:
SPACE 114 - WALL 180:A | SPACE 123 - WALL 180:A | SPACE 129 - WALL 090:A | SPACE 109 - WALL 180:A | SPACEA30 - WAL 20:A I SPACE 134 - WAL 180:A | SPACE 139~ WALD 0304
SPACE 106 - WALL 090:A | SPACE 106 - WALL 180:A | SPACE 140 - WALL 090:A | SPACE 140 - WALL 180:A |
SPACE 143 - WALL 180:A | SPACE 144 - WALL 090:A | SPACE 131 - WALL 180:A | SPACE 130 - WALL 090:A |

HVAC system




[ Building 1 ANNUAL**S: X

C O | © files///F:/TestBEP/180131_2/VCL_2Table.html#EquipmentSummary:... Yr @ @ » I | € C O | O filey//F/TestBEP/180131 2/ A tmI#EquipmentSummary:l ¥ @ @& A 11

Apps Y Bookmarks & Google Accounts £¥ WPF Tutorial | Leamn [ wpf begin » Other bookmarks | % Apps Yk Bookmarks & Google Accounts £ WPF Tutorial | Learn  [3) wpf begin » Other bookmarks

Program Version:EnergyPlus, Version 8.6.0-198c6a3cff, YMD=2018.01.31 15:59 Table of Contents | Program Version:EnergyPlus, Version 8.6.0-198c6a3cff, YMD=2 VRFiheat
Tabular Output Report in Format: HTML Tabular Output Report in Format: HTML
Building: Building 1 Building: Building 1

Environment: ANNUAL ** San Francisco Intl Ap CA USA TMY3 WMO#=724940 Environment: ANNUAL ** San Francisco Intl Ap CA USA TMY3 WMO#=724940

Simulation Timestamp: 2018-01-31 15:59:10 Simulation Timestamp: 2018-01-31 15:06:49

Report: Annual Building Utility Performance Summary Report: Annual Building Utility Performance Summary
For: Entire Facility For: Entire Facility
Timestamp: 2018-01-31 15:59:10 Timestamp: 2018-01-31 15:06:49

Values gathered over 8760.00 hours Values gathered over 8760.00 hours

Site and Source Energy Site and Source Energy

Energy Per Total Building Area| Energy Per Conditioned Building Area Energy Per Total Building Area| Energy Per Conditioned Building Area
[MI/m2] [MJ/m2] [MJ/m2] lf

al Site
- 3‘ 4 ] )

Net Site Energy 2, .54 .14 5.
al Source i 4. Total Source 5 662.34 1126.42
Ene En
1126.42

Site to Source Energy Conversion Factors

Energy Use Output
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