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ABSTRACT 

This paper describes a web-based integration of energy, 
daylight, and airflow engines that enable users to access 
a comprehensive retrofit tool via a web browser. 
Integration of the selected engines in an online tool 
requires simplification of the energy, daylight, and 
airflow simulations, as well as the building model, 
which are described in the paper. This process relies on 
OpenStudio as a middleware to perform energy and 
airflow simulations via EnergyPlus and CONTAM, 
respectively. Daylight simulations utilize the Daysim 
engine to develop lighting power schedules for a typical 
room. This tool ultimately merges the developed 
infiltration rates and lighting schedules into the energy 
model.  

INTRODUCTION 
Web-based integration of simulation tools empower 
building stakeholders to benefit from capabilities of 
different simulation tools without the need to install any 
software packages on their local computer. Previous 
studies have focused on the integration of the energy 
models with daylight simulations through visualization 
software tools such as RHINOCEROS 3D/Grasshopper 
(Jakubiec and Reinhart, 2011; Sadeghipour-Roudsari 
and Pak, 2013) or OpenStudio/SketchUP (Guglielmetti 
et al., 2011). CONTAM and energy models have been 
internally coupled since OpenStudio version 1.1.3 
(DeGraw et al., 2014). Limited studies have developed 
web-based simulations. The OpenStudio development 
team released a cloud feature for the Parametric 
Analysis Tool (PAT) in 2013 allowing users to conduct 
web-based simulations via Amazon Web Services 
(AWS) (Hale et al., 2014). Simulations through PAT 
require users to create the building geometry energy 
models on a local machine using SketchUP, then 
submitting the simulation jobs online. The present study 
develops a web-based integration of the energy models 

with daylight and airflow simulations to provide a 
comprehensive retrofit simulation tool. This web-based 
application addresses the lack of user-friendly online 
retrofit tools in the building industry.  

In the following sections, this paper provides an 
overivew of (1) the tool features, (2) the motivation for 
the development of a new web-based building retrofit 
tool, (3) the web integration workflow used to perform 
simulations, (4) simplifications required to enable web-
based integration of the tools, (5) Energy Efficiency 
Measures (EEMs) used in the tool, (6) technical barriers 
that need to be addressed for a comprehensive release 
of the web-based retrofit tool, and (7) opportunities for 
further development of the tool based on the feedback 
from Architects, Engineers, and Construction (AEC) 
stakeholders in various focus group workshops. 

TOOL DESCRIPTION 
The Energy Efficient Buildings HUB (EEB HUB) has 
developed the Retrofit Manager Tool (RMT)1, a 
software interface for energy, daylight, and airflow 
simulation. RMT is designed for facility managers to 
rapidly simulate building EEMs and long-term retrofit 
staging. This tool is part of a building energy simulation 
platform that enables an array of stakeholders to assess 
energy consumption and performance of a building 
throughout its retrofit lifecycle (SimulationPlatform, 
2013). The goals of the RMT are to 1) significantly 
reduce the time it takes to analyze and design building 
energy retrofits, 2) improve the accuracy of projected 
energy savings, and 3) facilitate the implementation of 
targeted EEMs. Analysis of each EEM takes less than 
10 minutes, which allows users to perform a retrofit 
analysis in less than 2 hours. The results are presented 
to the user with presentation style graphics.  

1 The tool is accessible via: 
http://tools.eebhub.org/comprehensive 
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RMT creates energy models for different building 
shapes, functions, and operational schedules. The 
energy model created in OpenStudio is passed to 
CONTAM, which is internally integrated with 
OpenStudio, to calculate infiltration rates for each 
thermal zone. The results of the Daysim simulations for 
a typical room influence the lighting EEMs. Finally, the 
modified operation schedule and power density for a 
typical room from the Daysim simulation and 
infiltration rates for different thermal zones are passed 
to the energy model. After all components are combined 
into the energy model, an EnergyPlus simulation 
assesses energy and cost savings for each EEM. RMT 
queries the output database and presents a simplified 
summary to the user.  

MOTIVATION 
Common energy modeling and assessment of building 
energy performance requires that simulation tools be 
installed on a client’s computers. TOBUS, the European 
building decision-making tool, and PAT, the 
OpenStudio’s parametric tool, are examples of the 
building retrofit tools that require installation of the 
simulation tools on the client computer (Flourentzou et 
al., 2002; OpenStudio, 2013; Wang and Gorrissen, 
2012). A new feature of the PAT allows users to assess 
different retrofit scenarios quickly when users create the 
building OpenStudio baseline model on the client 
computer (Hale et al., 2014). The DOE EnergyPlus 
Example File Generator is an example of a web-based 
energy modeling tool to analyze building energy 
performance (Example File Generator, 2014). This 
work aims to develop an easy-to-use web-based 
building retrofit tool by leveraging OpenStudio, 
EnergyPlus, Daysim, CONTAM, and DOE’s Example 
File Generator tools. 

A complete integration of tools requires a significant 
amount of effort while a one to one translation is 
typically impractical (Trcka et al., 2007). Therefore, as 
a starting point, it is recommended to integrate the tools 
using simplifications for the energy, daylight, and 
airflow simulations. This study integrates EnergyPlus 
with Daysim and CONTAM for a web-based 
application to benefit from the capabilities of the 
different engines. Daysim simulations enable a better 
assessment of some lighting EEMs while the CONTAM 
engine enables a better assessment of the infiltration 
related EEMs.  
One of the main motivations to include EnergyPlus, 
Daysim, and CONTAM through a web-based 
integration is to benefit from a better assessment of the 
daylight and airflow simulations throughout the EEM 

selections in the building retrofit. At present, lighting in 
the spaces account for approximately 15% of the energy 
in commercial buildings (Pérez-Lombard et al., 2008). 
This study suggests that using more advanced daylight 
control strategies and fixtures can reduce the lighting 
energy consumption and provide a more comfortable 
indoor environment. Another main contributor to the 
building energy use pattern is infiltration through the 
building enclosure. Existing building retrofit tools 
utilize assumptions for infiltration through the building 
enclosure based on the building age and construction 
materials. Therefore, this study combines simulations 
from EnergyPlus, Daysim, and CONTAM, to account 
for the integrative daylight and airflow EEM 
implementations.  
There are examples to support the integration of these 
three well validated tools (Crawley et al., 2001; Dols et 
al., 2000) for a building retrofit to improve integrative 
assessment of EEMs. For example, the installation of 
new lighting fixtures or building enclosure upgrades 
change the building energy use pattern; consequently, 
there may be a need to change the HVAC system 
capacities when the HVAC system undergoes through 
the retrofit. New lighting fixtures could reduce capacity 
of the cooling equipment while the capacity of the 
heating equipment may be increased. This is one 
example of the kinds of integration opportunities that 
can transform the business case for a building energy 
retrofit that are being missed because the technical 
expertise of the trades are not being brought together. 
This tool targets commercial buildings less than 
250,000ft2 (23,225m2) in order to support energy-smart 
retrofit decisions for financially constrained budgets. 
These types of commercial buildings typically do not 
have dedicated budgets for design professionals and 
energy efficiency specialists and cover 95% of the 
commercial building stock in the U.S. (HUB, 2014). 
The owners and small design teams of these types of 
buildings can greatly benefit from a user-friendly web-
based retrofit tool, which also assists with staging of the 
building EEM installation. 

WEB INTEGRATION WORKFLOW 
Figure 1 shows the integrated modeling process 
workflow. The user first provides inputs for six main 
categories specified in Step 1 of Table 1. These 
categories allow the user to provide basic information 
about the building. The information is then passed to 
the OpenStudio and Daysim engines. The OpenStudio 
application programming interface (API) enables 
automated model creation. Then, the OpenStudio model 
is modified with the CONTAM calculations for three 
different building envelope types, including (1) leaky, 
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(2) average, and (3) tight. The OpenStudio model is 
exported to the EnergyPlus model with functionality to 
integrate the Daysim simulation results. The lighting 
operation schedule and power density for a typical room 
are passed along to the EnergyPlus model. 

 
Figure 1. Workflow of the integration of EnergyPlus, 

Daysim, and CONTAM  
 

Table 1. Description of the tool workflow 
STEP DESCRIPTION 

1 Describe the baseline building conditions in 
each of six areas: (1) Building (Basic 
information for the building such as principal 
building activity), (2) Architecture 
(Specifications for the building shape and 
geometry such as building floorplan and 
orientation), (3) Enclosure, (4) Typical Room, 
(5) Lighting system, and (6) Mechanical 
system. 

2 Complete the Tracking Sheet: A page to review 
(1) EEMs, (2) Energy cost for the baseline, (3) 
Capital cost for retrofit, (4) Monthly energy 
cost, (5) Monthly electricity and natural gas 
consumptions, (6) Energy intensity, and (7) 
Zone components.  

3 Review the results of the EEM implementations 
in the Tracking Sheet: (1) EEM installation 
cost, (2) % energy savings, (3) simple payback 
in years, (4) New annual energy cost, (5) New 
monthly electricity and natural gas 
consumption, (6) New energy intensity, and (7) 
New zone component loads. 

 

The first simulation result from the OpenStudio model 
serves as the baseline for retrofit analysis. The tracking 
sheet in Figure 2 shows the initial baseline results, and 
allows users to visualize building energy end uses, 
energy costs, and zone component loads, shown in 

Figure 3a-b. The capacity to review contributions to 
thermal loads and energy use provides insight into 
which measures to target for retrofit analysis.  The user 
can use this information to select several EEMS on the 
tracking sheet, Figure 2, and simulate them on a year-
by-year basis. The tracking sheet gives the new energy 
costs, and the payback for the installed measures. This 
allows a user to track their cash-flow over several years, 
and determine in what order to install retrofit measures. 
It may be beneficial to wait to install short-payback 
HVAC system measures until load reduction measures 
are completed, but there may be an oppurtunity cost in 
doing so. The energy savings column allows users to 
see whether their retrofit plan can meet an institutional 
energy savings or carbon emissions reduction target by 
a given year.   

ENERGY EFFICIENCY MEASURES  
Table 2 shows the available EEMs for consideration. 
This work considers five categories of EEMs: (1) 
Occupancy-based control, (2) Plug loads, (3) Lighting, 
(4) Enclosure, and (5) HVAC. These EEMs are selected 
to represent the case studies that have been modeled as 
test beds for the tool evaluation. Figure 4 illustrates the 
workflow for the implementation of EEMs. The existing 
version of the tool creates the baseline using the 
OpenStudio API. Then, the model is exported to an 
EnergyPlus idf file. EEMs are evaluated in three 
different ways:  

1- For EEMs that do not require Daysim or 
CONTAM to perform analysis, the idf file 
section for that component is modified based 
on the technical performance values for high 
efficiency components. 

2- For daylight-related EEMs, Daysim is applied 
to create better EnergyPlus inputs. Daysim 
results for a typical room on each façade are 
used for hourly lighting power levels in the 
EnergyPlus model. 

3- For EEMs that require use of the CONTAM 
engine, CONTAM is integrated internally with 
the energy models via OpenStudio for 
simplicity.  

The tracking sheet in Figure 2 also allows a user to 
perform EEM planning, meaning the user can install 
measures in different years based on the capital retrofit 
budget and savings from the implementation of each 
EEM.  
Additional features of the tracking sheet allow users to 
(1) restart the entire EEM implementation process, 
enabling users to assess effectiveness of different 
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retrofit scenarios or (2) restart the EEM implementation 
from a specific year empowering users to test different 
EEMs. These features enable the user to assess the 
effectiveness of different retrofit scenarios rapidly. 

SIMPLIFICATIONS 
Assumptions made on the energy models, daylight, and 
airflow simulations are: 

• For the energy models, buildings are 
represented with typical building shapes, 
including rectangular, H, L, T, U, and pie 
shapes. Currently, the inputs for the building 
performance come from the building 
component library (BCL) space types (BCL, 
2014). These space types are similar to the 
DOE Reference Buildings developed by 
National Renewable Energy Laboratory 
(NREL) (Deru et al., 2011). ASHRAE 
Standard 90.1 Appendix G is used to model 
the HVAC systems.  

• For the daylight models, a typical room with 
room width, room depth, room height, 
window-to-wall ratio (WWR), window head 
height, and overhang depth are considered to 
assess potential daylight savings on each 
facade. The outputs of the typical room results 
are passed to the energy model. The baseline 
operation schedules and power density are 
modified based on the results of the daylight 
simulations.  

• For the CONTAM simulations, the RMT uses 
the ZoneInfiltration:DesignFlowRate object, to 
calculate the infiltration rate. Equation (1) 
shows the calculation equation: 

 

Infiltration=IDesign + 

                 FSchedule×(A + B×|ΔT| + C×W + D×W2) 
(1) 

 

Where Idesign is the design infiltration, Fschedule is a 
schedule multiplier, ΔT is the indoor to outdoor 
temperature difference, W is the wind speed, and A, B, 
C, and D are constants (EnergyPlus, 2013). A procedure 
is developed to compute the correlation constants C and 
D using CONTAM. A and B are set to zero, and the 
wind speed is obtained from the weather file. The 
default infiltration rate used in the baseline model 
originates from the BCL space types and uses the 
“airflow per exterior area” method to calculate 
infiltration rates in the simulations. After the CONTAM 

simulations, the EnergyPlus model uses the 
“flow/space” method for each thermal zone. 

TECHNICAL BARRIERS FOR WEB 
DEVELOPMENT 
There are technical barriers associated with the web-
based integration of the simulation engines. The 
following barriers need to be addressed before the mass 
public release of the web-based tool: 

• Enable editable inputs: Communication 
between the back-end and front-end renders 
the data exchange difficult. Therefore, there is 
a need to consider simplifications on models 
and gradually increase complexity of the 
developed models.  

• Enable multiple jobs to be run in parallel for 
different users and for different retrofit 
scenarios: Running retrofit jobs on the web 
requires the tool to be hosted on a server 
capable of running the jobs across several 
virtual machines to benefit from numerous 
cloud computing cores. Another solution is to 
use an online commercial web service.  

• Support storage of simulation results (sql, eio, 
html, and err files in addition to the osm, idf, 
daysim model, and CONTAM model files): 
Each user creates one baseline model with 
additional EEM models. Each of the models 
creates a set of output files. These files, 
especially the sql file for complex models, may 
take a substantial amount of storage. A 
potential solution is to migrate the results from 
the original binary output format to a text-
based human-readable format that includes 
only the most important outputs. 

• Visualize the simulation progress as the 
simulation runs: Typically, EnergyPlus 
provides the standard output file (stdout) with 
simulation progress for the warm ups, sizings, 
and simulations. In addition, providing a more 
realistic progress bar based on the percentage 
of analysis completed requires using weighting 
factors to account for the prediction of the 
simulation as the lines show up in the stdout 
files.  

FUTURE WORK 
A limited version of the tool was presented to building 
stakeholders in the IFMA 2013 World Workplace 
Conference for facility managers (Dahlhausen et al., 
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2013) and at GreenBuild 2013 (Energy Retrofit Game, 
2013). Finally, a comprehensive version of the tool was 
presented to a group of small to medium-sized building 
stakeholderst to solicit focus group feedback (RMT, 
2013). The summarized feedback from this focus group 
suggested: 

• Add functionality to give greater financial 
information for different retrofit scenarios with 
editable assumptions and links for incentives 
such as the Database of State Incentives for 
Renewables & Efficiency (DSIRE) (DSIRE, 
2014). 

• Include a broader range of building inputs and 
robust costing for EEMs with editable options 
for the user. 

• Prioritize the selection of EEMs in the tool for 
different types of retrofits and utilize the 
existing online Building Component Library 
(BCL) developed by NREL’s OpenStudio 
team. 

• Design the tool with linkeage to other tools as 
plug-ins to import onsite data collection from 
audits, calibration, and retro-commissioning. 

• Release a public version of the tool with an 
informational marketing brochure and 
examples of decision-making on building 
retrofits with a forum for user support and 
feedback.  

CONCLUSION 
This paper provides an overview of the web-based 
integration of an energy model with daylight and 
airflow simulations. OpenStudio serves as the software 
development kit middleware to create energy models 
and perform airflow simulations. The OpenStudio 
model is exported to the EnergyPlus model for 
integration with the results of the Daysim engine. The 
integration of three engines in an easy-to-use web-based 
retrofit tool enables building stakeholders to evaluate 
different retrofit scenarios with different building 
operational inputs and EEM packages. This allows 
easier building retrofit analysis and better coordination 
of retrofits with planned maintenance and capital 
projects. Five types of energy efficiency measures, 
including (1) occupancy-based-control, (2) plug loads, 
(3) lighting, (4) enclosure, and (5) HVAC are included 
to assess different retrofit scenarios. Several 
simplifications made in this study are presented, 
allowing the research community to benefit from this 
open source web-based retrofit tool. Finally, this paper 

summarizes technical barriers for the web-based 
development of the tool for future development of the 
tool. 

ACKNOWLEDGEMENTS 
This material is based upon work supported by the 
Energy Efficient Buildings Hub (EEB Hub), an energy 
innovation hub sponsored by the U.S. Department of 
Energy under Award Number DE-EE0004261. Authors 
would like to thank National Renewable Energy 
Laboratory (NREL), and especially Kyle Benne, for 
their technical support throughout the development of 
this tool.  

DISCLAIMER 
This paper was prepared as an account of work 
sponsored by an agency of the United States 
Government. Neither the United States Government nor 
any agency thereof, nor any of their employees, makes 
any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, 
completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. 
Reference herein to any specific commercial product, 
process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily 
constitute or imply its endorsement, recommendation, 
or favoring by the United States Government or any 
agency thereof. The views and opinions of authors 
expressed herein do not necessarily state or reflect those 
of the United States Government or any agency thereof. 

REFERENCES 
Building Component Library (BCL). National 

Renewable Energy Laboratory (NREL); 2014. 
Accessible link: https://bcl.nrel.gov/ (Access: 
May 2014). 

Crawley DB, Lawrie LK, Winkelmann FC, Buhl WF, 
Huang YJ, Pedersen CO, Strand RK, Liesen 
RJ, Fisher DE, Witte MJ et al. 2001. 
EnergyPlus: creating a new-generation 
building energy simulation program. Energ 
Buildings 33(4):319-331. 

Comprehensive Retrofit Analysis with Retrofit Manager 
Tool (RMT). Philadelphia, PA: EEB HUB; 
2013. Accessible link: 
http://developer.eebhub.org/archives/feedback/
doc/EEB_Hub_Engagement_Focus_Group_6
Dec2013_RetrofitManagerTool.docx (Access: 
March 2014). 

© 2014 ASHRAE (www.ashrae.org). For personal use only. Reproduction, distribution, or transmission 
in either print or digital form is not permitted without ASHRAE’s prior written permission.

358

http://developer.eebhub.org/archives/feedback/doc/EEB_Hub_Engagement_Focus_Group_6Dec2013_RetrofitManagerTool.docx
http://developer.eebhub.org/archives/feedback/doc/EEB_Hub_Engagement_Focus_Group_6Dec2013_RetrofitManagerTool.docx
http://developer.eebhub.org/archives/feedback/doc/EEB_Hub_Engagement_Focus_Group_6Dec2013_RetrofitManagerTool.docx


   
 

DeGraw JW, Macumber D, Bahnfleth WP. 2014. 
Generation of Multizone Airflow Models from 
Building Energy Models. ASHRAE Winter 
Conference. New York: ASHRAE. 

Deru M, Field K, Studer D, Benne K, Griffith B, 
Torcellini P, Liu B, Halverson M, Winiarski 
D, Yazdanian M et al. 2011. U.S. Department 
of Energy Commercial Reference Building 
Models of the National Building Stock. NREL. 
Report nr NREL/TP-5500-46861. 

Dols WS, Walton GN, Denton K. 2000. CONTAMW 
1.0 User Manual. National Institute of 
Standards and Technology. 

Database of State Incentives for Renewables & 
Efficiency (DSIRE). Department of Energy 
(DOE); 2014. Accessible link: dsireusa.org 
(Access: May 2014). 

EEB HUB Energy Simulation Platform: Energy 
Simulation Software Designed for Different 
Stages of Building Lifecycle. Energy Efficient 
Buildings Hub; 2013. Accessible link: 
http://tools.eebhub.org/ (Access: January 
2014). 

Energy Efficient Buildings (EEB) HUB. 2014. 
Accessible link: eebhub.org (Access: March 
2014). 

EnergyPlus. 2013. EnergyPlus Engineering Reference. 
Energy Retrofit Game. Philadelphia: EEB HUB; 2013. 

Accessible link: 
http://www.eebhub.org/greenbuild-2013/ 
(Access: March 2014). 

EnergyPlus Example File Generator. U.S. Department 
of Energy; 2014. Accessible link: 
http://apps1.eere.energy.gov/buildings/energyp
lus/cfm/inputs/ (Access: May 2014). 

Flourentzou F, Genre JL, Roulet CA. 2002. TOBUS 
software — an interactive decision aid tool for 

building retrofit studies. Energ Buildings 
34(2):193-202. 

Guglielmetti R, Macumber D, Long N. OpenStudio: An 
Open Source Integrated Analysis Platform; 
2011 November 14-16; IPBSA. 

Hale E, Lisell L, Goldwasser D, Macumber D, Dean J, 
Metzger I, Parker A, Long N, Ball B, Schott M 
et al. Cloud-Based Model Calibration Using 
OpenStudio; 2014 May 7-10, 2014; Ottawa, 
Canada. 

Jakubiec JA, Reinhart CF. DIVA 2.0: Integrating 
daylight and thermal simulations using 
Rhinoceros 3d, Daysim and Energyplus; 2011 
November 14-16, 2011; Sydney, Australia. 
International Building Performance Simulation 
Association. 

OpenStudio. 2013. OpenStudio. National Renewable 
Energy Laboratory (NREL). 

Pérez-Lombard L, Ortiz J, Pout C. 2008. A review on 
buildings energy consumption information. 
Energ Buildings 40(3):394-398. 

Play the Energy Efficiency Retrofit Game. Philadelphia, 
PA: IFAM; 2013. Accessible link: 
https://ifma.confex.com/ifma/ww2013/webpro
gram/Session3754.html (Access: March 2013). 

Sadeghipour-Roudsari M, Pak M. Ladybug: A 
Parametric Environmental Plugin for 
Grasshopper to Help Designers Create an 
Environmentally-Conscious Design; 2013; 
Chambery, France. IBPSA. p 3128-3135. 

Trcka M, Wetter M, Hensen J. Comparison of CO-
Simulation Approaches for Building and 
HVAC/R System Simulation; 2007 September 
3-5. IPBSA. p 1418-1425. 

Wang N, Gorrissen WJ. 2012. Commercial Building 
Energy Asset Score: Program Overview and 
Technical Protocol (Version 1.0). 

 
 
 
 

© 2014 ASHRAE (www.ashrae.org). For personal use only. Reproduction, distribution, or transmission 
in either print or digital form is not permitted without ASHRAE’s prior written permission.

359

http://tools.eebhub.org/
http://www.eebhub.org/greenbuild-2013/
http://apps1.eere.energy.gov/buildings/energyplus/cfm/inputs/
http://apps1.eere.energy.gov/buildings/energyplus/cfm/inputs/


   
 

 
Figure 2. Tracking sheet enabling implementation of staging EEMs 

 

 
(a) 

 
(b) 

 

 
(c) 

Figure 3. An example of the graphical outputs: (a) monthly electricity end-uses, (b) zone components for different 
thermal zones, (c) monthly electricity cost 
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Table 2. Selected EEMs in the tool 
OCCUPANCY-

BASED-CONTROL 
PLUG LOAD LIGHTING ENCLOSURE HVAC 

Heating setback EnergyStar 
Equipment 

Occupancy-based 
lighting sensors 

Increase roof 
insulation 

Outdoor air 
economizer 

Cooling setback  Plug load control  Daylight-based 
dimming 

Increase wall 
insulation 

Condensing boiler 

Ventilation setback  Office lamp retrofit Window upgrade Condensing unit 
replacement 

   Window film  
   Door weatherization  
   Exterior wall 

weatherization 
 

 

 
Figure 4. Workflow of EEM Implementation 

 
 

OpenStudio Modified Baseline Model (Energy model integrated with airflow) 
(.osm) 

EEMs 
Relevant 
  

EEMs 
Relevant 

  

EEMs 
Relevant 
  

 

New 8760 hourly schedule and lighting power values  
based on the Daysim simulation results for a typical room 

Engineering assumptions for the door weatherization and 
exterior wall weatherization 

Engineering assumptions for other EEMs 

EnergyPlus Model 
(.idf) 

Export the modified OpenStudio baseline model to EnergyPlus model 

 Tracking Sheet 
Visualization of the Results for the Modified Baseline Model 

Run EnergyPlus and extract the simulation results from the sql and html files 

  Tracking Sheet 
Visualization of the Results for the Implemented EEMs 
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