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Energy analysis allows us to estimate the impact 
of design options on a building’s energy use. 
A sensitivity analysis can be performed early 
in the design to evaluate the relative impact of 
different design decisions. Parametric analysis 
can be performed to optimize a set of design 
options. A whole building energy model can 
be created to benchmark for a green building 
rating system or energy code compliance.

Building Analytics
We believe that there are multiple ways to 
approach a solution and deploy a wide range 
of analyses to inform the design team to help 
determine the best possible solutions for the 
client. An integrated approach allows us to 
interact with the key team members who use 
feedback to inform individual trades and create 
synergies to develop a holistic building design.

Starting analysis at the concept phase enables 
us to examine passive design strategies when 
their impact can be best realized. Later, 
different building infrastructure design 
approaches can be measured against the overall project goals. The financial impact of 
different design strategies can be analyzed by our modeling team with a focus on both initial 
or upfront cost and long-term or life-cycle costs. In addition, our team can conduct renewable 
energy and carbon footprint reduction studies. We view our models as an adaptive tool that 
our clients can utilize to assist them in all phases of design through building operation.
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The Integrated Design Process is a method for realizing high-performance buildings that 
contribute to sustainable communities. It is a collaborative process that focuses on the 
design, construction, operation, and occupancy of a building over its complete life-cycle. 
The most important phase of a project is developing a clear understanding of the client’s 
goals.  KR uses IDP to help our clients and other stakeholders develop and realize clearly 
defined and challenging functional, environmental, and economic goals and objectives. 
IDP requires a multidisciplinary design team that includes the skills required to address all 
design issues flowing from the objectives. 

A thorough review of the client’s objectives and the project’s requirements is thus a critical 
first step in our design process.  Via face-to-face meetings and phone calls all pertinent 
information is obtained.  Effective communication with the client will result in a successful 
partnership, ultimately leading to an equally successful completed project. The scope, budget 
and schedule of each project present unique design challenges.  To meet these challenges, 
a team is formed consisting of the principal in charge/project manager, engineers, and 
technical support staff.  All team members are keenly aware of the client’s goals, project 
requirements, budget and scheduling issues. 
 
The IDP proceeds from whole building system strategies, working through increasing levels 
of specificity, to realize more optimally integrated solutions. The team examines numerous 
design options before selecting the best overall solution.  The process is repeated throughout 
the design phase as each level of detail unfolds.  Team work and communication are essential 
at all stages of the process.

Kohler Ronan takes pride in the design and delivery of engineering solutions that balance 
both environmental and financial considerations.  By driving innovation, research and 
development, we test the boundaries of accepted best practices to develop improved 
solutions for the benefit of our clients.  With that in mind, KR is aware of the risks associated 
with specifying novel technologies without giving ample consideration to maintenance 
requirements, product reliability, or impact on related building components.  We also 
understand that even well-established technologies have little chance for success if they 
require more sophisticated operation and maintenance than building operators are capable 
of providing.  

While many industry professionals leave these problems to commissioning authorities or 
maintenance staff, the Firm is committed to confront these issues head on. Furthermore, 
each of our clients receives a comprehensive set of documentation including: Owner’s 
Project Requirements (OPR); Basis of Design (BOD) and Operational Assumptions.  

These reports detail what equipment was installed, why it was installed, and operational 
strategies to achieve the overall performance and energy goals outlined during the design 
process.  This package is supplemented with manufacturer manuals, reference sheets and parts 
lists, contact and support information, in addition to operations and maintenance staff training.

DEFINE IDEATE PROTOTYPE TEST IMPLEMENT

Integrated Design Performance (IDP)
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Energy / Carbon
Light / Glare
Daylight Harvesting 
Solar Penetration / Shading
Sun Path Tracking
Climate / Bio-Climate
HVAC Modeling / Sizing
Load Calculations
Fenestration Performance
Condensation Studies
Passive Design

      Hybrid Strategies
      Renewable Feasibility
      Infiltration
      Natural Ventilation
      Thermal Massing
      Thermal Comfort
      Calibrated Simulation
      Computational Fluid Dynamics
      Sensitivity Analysis
      Risk Assessments
      Life-cycle Cost Analysis

Software Platforms
IES Virtual Environment – Building Energy Modeling
LBNL Therm – Envelope Thermal Modeling
Window – Fenestration Assembly Performance
EnergyPlus – Whole Building Energy Modeling
Open Studio – Parametric Analysis
COMFEN – Envelope Performance Evaluation
Radiance – Daylighting and Glare
NREL SAM – Renewable Energy Systems
Gaia GLD – Geothermal Heat Exchangers
BLCC5 – Life-cycle Cost Analysis
gBXML – Green Building Data Exchange
MicroFlo –Computational Fluid Dynamics
MacroFlo – Infiltration and Natural Ventilation
TRACE 700 – Systems Evaluation
eQUEST – Building Energy Simulation
Ecotect – Sustainable Building Design Software
Apache – Thermal Analysis Software
FlucsPro – Point by Point Lighting Calculations

Modeling and Analysis Capabilities
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BENCHMARKS
ENERGY COSTS [$/GSF/yr.]
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Design Performance Modeling (DPM)
DPM informs design decisions by predicating a building’s performance with respect to energy 
efficiency, daylight penetration, glare control, thermal comfort, natural ventilation, and similar 
factors. It is typically prepared during the early stages of concept design, before engineering 
systems are incorporated.

The initial goal of DPM is to identify areas of opportunity, order-of-magnitude savings 
potential and appropriate design strategies. Its analysis of energy use is less complex and 
time consuming than that of Building Energy Modeling (BEM). DPM allows for more 
rapid exploration of a greater number of parameters including architectural form impacts, 
window-to-wall ratio implications, glazing and shading options, and R-values of opaque 
walls. Cost, aesthetics, and performance (including energy performance) is to be given value 
and discussed among the project team and with the client in real or almost real time.
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Building Energy Modeling (BEM)
BEM builds upon the Design Performance Modeling conducted during concept design, 
incorporating a more detailed representation of building form, program distribution, 
occupancy schedules and various systems options. While DPM investigates general strategies 
and their order-of-magnitude energy implications, BEM incorporates specific design 
components and quantifies systems interactions. Orientation, window shading, and HVAC 
systems are, for example, interrelated; if solar loads can be controlled, low-energy-use systems, 
such as radiant cooling or natural ventilation, might be used.

BEM provides designers a better understanding of how energy use is distributed throughout 
a project, what combination of options use more energy and what alternatives, both physical 
and behavioral, will be most effective at reducing project energy use. Because of their 
interdependence, design decisions such as skin configuration, shading devices, glass choices, 
conditioning approaches, equipment selection, or control options can be quite complex; 
modeling allows entire sets of energy efficiency measures to be evaluated as single entities and 
compared to other options. When coupled with Life-cycle Cost Analysis, design decisions can 
be prioritized and optimized based on total cost of ownership.



KOHLER RONAN

Energy Modeling & Building Information Modeling (BIM)
Since 2006, Kohler Ronan has made REVIT® an integral part of our design, analysis and 
documentation work flow. The technology has facilitated data exchange, rapid prototyping, 
iterative analysis and computational design. BIM is used to develop a unified geometric 
representation of a building for rapid energy and indoor environmental quality analysis early 
in a building’s design process.

Embedded model information is used to reduce waste in design and construction, improve 
operations and maintenance programs as well as enable clearer visualization of building 
concepts and project phasing.
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Façade Analysis
Analysis of condensation risk, infiltration potential, and fenestration performance reduces 
risk of indoor air quality and object conservation issues while protecting the building itself 
from long-term environmental damage. 2D and 3D heat transfer modeling aligned with 
Nation Fenestration Rating Council (NFRC) standards allows performance criteria to be met 
within a given budget.

The building envelope is made up of multiple assemblies with varying thermal performance 
across each section. Kohler Ronan can evaluate the individual components of the façade   — 
columns, spandrels, curtain walls, corner details-recommend improvements and determine 
an overall performance value of the system.

We can also evaluate condensation potential for wall types based on design data and recommend 
the correct position for the placement of insulation, air barriers as well as vapor barriers.
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Daylighting
Dynamic lighting simulation assesses the quality of the indoor environment with respect to 
artificial light, daylight, views and glare. These simulations can be used to visualize the impact 
of architectural design, electric lighting, and interior finishes on the indoor environment and 
energy consumption.

Kohler Ronan uses the feedback from these simulations to coordinate with the design team 
and collaboratively develop effective control strategies that optimize the balance between 
daylight, energy, glare, and views.
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Computational Fluid Dynamics (CFD)
CFD modeling allows environmental systems designs to be tested virtually and achieve 
optimal performance to cost ratios while reducing overall project risk. High performance 
designs relying on air buoyancy and stratification for space conditioning and contaminant 
removal are achieved by adjusting damper positions, supply air temperatures and velocities.

Kohler Ronan leverages CFD to optimize distribution networks and minimize condensation 
risk for large atria, historically significant structures, and performing arts theaters. The analysis 
technique is particularly useful for balancing thermal comfort and noise considerations on 
projects with constrained distribution pathways and sensitive program areas. CFD models 
are also developed to evaluate thermal comfort, natural ventilation, laboratory contaminant 
migration, smoke control systems, radiant cooling and heating, displacement ventilation, and 
stairwell pressurization systems.
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Financial Modeling
Life-Cycle Cost Analysis (LCCA) is an economic method of project evaluation in which all 
costs arising from owning, operating, maintaining, and ultimately disposing of a project are 
considered to be potentially important to that decision.

Kohler Ronan incorporates the LCCA method to evaluate building design alternatives that 
satisfy a required level of performance (including occupant comfort, safety, adherence to the 
building codes and engineering standards, and system reliability) but may have different 
operating, maintenance and repair costs, and potentially different useful lives.

By employing LCCA throughout the design process, Kohler Ronan can provide critical 
information that enables stakeholders to prioritize investment decisions and make systems 
selections based on total cost of ownership.
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Active Asset Management
The completion of a proper facility condition assessment forms the basis of our performance 
engineering services. In order to optimize operational aspects of a building, one must 
first establish benchmark metrics   — theoretical or existing — which serve to create the 
baseline moving forward. Our assessment methodology is structured and based on industry 
parameters outlined by ASHRAE, providing our clients with detailed, reliable information on 
issues, including the operating systems, capital improvement requirements, energy efficiency, 
and the existing physical condition. Proactive, asset management plans provide our clients 
with the ability to forecast, plan, and implement capital investments at the right time and 
place. Our holistic approach towards asset management empowers our clients to look beyond 
a silo approach for capital funding, and helps them develop a plan to reduce their deferred 
maintenance backlog and improve their facilities in the long term.
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Select Modeling Projects
American Museum of Natural History | Roosevelt Rotunda | New York, NY
Choate Rosemary Hall | Kohler Environmental Center | Wallingford, CT 
Cold Spring Harbor Laboratory | Genome Research Center | Cold Spring Harbor, NY
Collegiate School | 11-story New Construction | New York, NY 
Dover Public Library | New Anchor Library | Dover, DE 
Eric Carle Museum of Picture Book Art | Master Plan | Amherst, MA
Fairfield University | Energy Master Plan | Fairfield, CT
Horace Mann School | John Dorr Nature Lab | Washington Depot, CT 
Liberty Museum | New Museum Building | Liberty Island, NY
Metropolitan Museum of Art | Long-term Feasibility Study | New York, NY
Mystic Seaport Museum | Thompson Exhibition Building | Mystic, CT
New Mexico State University | Center for the Arts | Las Cruces, NM
South Kent School | Center for Innovation | South Kent, CT 
Southern Kentucky Performing Arts Center (SKyPAC) | Bowling Green, KY
University of Virginia | Rotunda Restoration | Charlottesville, VA
Western Connecticut State University | Visual & Performing Arts Center | Danbury, CT
Wilde Building Project | Master Plan | Bloomfield, CT
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