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What is Passive House?  Passive House 
is a performance based energy standard 
originally developed in Germany in 
the 1980s.  The standard sets limits on 
the annual energy that can be used for 
heating (15kWh/m2/yr), cooling (15kWh/
m2/yr) and total building consumption 
(120kWh/m2).  Additionally, the total 
building energy use is measured in 
primary energy, which includes energy 
required for fuel extraction, power 

generation, delivery, and so on.  The 
square footage is measured as the net 
(inside walls) living area plus 60% of 
the non-living areas.  Finally, Passive 
House requires a blower door test to 
verify that the air leakage is below the 
0.6 ACH50 maximum allowed.  That 
is to say that the building must not 
leak air more than .6 times the house 
volume per hour at 50 Pa.  A typical 
Passive House achieves an overall energy 
savings of approximately 60-70%.

How are these exceedingly aggressive 
results achieved?  The basic strategies 
that are used to meet the strict 
energy consumption requirements 

generally include super-insulated 
walls and roof, high performance 
glass, little or no thermal bridging 
through the structure, a very tight 
vapor barrier, mechanical ventilation 
with heat recovery, and high-efficiency 
lighting, appliances and equipment.

When you establish this high 
performing building envelope, you 
create an interior space that is very 

stable and will not fluctuate significantly 
in its energy needs based on the outdoor 
air temperature.  This means that the 
mechanical heating and/or cooling 
systems can be much smaller than that 
of a comparably sized conventional 
building.  These systems will not 
only have a lower first cost but also a 
substantially lower operating cost.

Passive House Strategies
While there has been much debate 
surrounding the efficacy of Passive 
House in certain geographic 
regions, utilizing Passive House 

strategies will reduce the energy 
consumption of any building type.

Strategies include:

• Providing super-insulated walls and 
roof, not just the code minimum.  

• Selecting windows that have 
U value <0.15 and a Solar Heat 
Gain Coefficient of >0.50.  

• Designing the structure to eliminate 
thermal bridging by utilizing 
double stud exterior framing 
that is offset or by providing a 
continuous insulation layer.  

• Ensuring that construction caulking 
and sealing be installed with a high 
level of workmanship to achieve 
the prescribed air leakage target.

With these strategies and the right 
selection of lighting, appliances and 
equipment, your project can achieve 
much of the performance and many 
of the benefits of a Passive House.

About the Firm
Kohler Ronan, LLC Consulting 
Engineers is a multi-disciplined 
firm dedicated to providing 
exceptional Mechanical, 
Electrical, Plumbing and Fire 
Protection engineering design 
services.  From our offices in 
Danbury, CT and New York, 
NY, we collaborate with 
prominent architectural firms 
on a wide array of regional 
and nationally recognized 
project assignments. 

Commissions include those for 
world renowned Museums, Fine 
and Performing Arts Centers, as 
well as prestigious Universities, 
state-of-the-art Educational 
facilities, Luxury Residences 
and Recreation establishments.

Additionally, we have the 
privilege of designing specialty 
systems for Landmark sites 
and historically significant 
buildings across the country.

For more information, please  
visit our website at  
www.kohlerronan.com.
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Looking Ahead...
It is our belief that there is a growing 
need for Integrated Building Design 
and as such the AEC industry will move 
closer and closer toward that process 
in the near future. Integrated Building 
Design is a process that purposefully 
brings together the work of various 
design and engineering disciplines to 
produce buildings that cost less to 
operate; are easier to maintain; and 
are more attractive, comfortable, and 
marketable than buildings designed 
through the more traditional, 
compartmentalized approach. The 
benefits of Integrated Building Design 
can often be achieved with little or 
no increase in first costs. The process 
aligns the all-too-often conflicting 

objectives of the parties involved in 
order to yield a positive outcome for all.

Kohler Ronan’s approach is to engage 
with the design team at an early stage 
to review and reaffirm the building 
envelope, façade, orientation and site 
positioning. We actively investigate 
passive design alternatives early to identify 
and capitalize on any synergies that may 
exist. Early, continuous, and targeted 
collaboration across all disciplines is 
vital to success. We will examine the 
steps to Integrated Building Design 
in our next newsletter.  Additionally, 
we will take a look at Commissioning 
and how it is taking on an increasingly 
important role within our industry. 
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and off-peak utility rates. A building 
with variations in loads can also 
benefit from ice storage. Refrigeration 
equipment capacity is sized 
for a peak building load, but 
the equipment also requires 
a minimum load to operate 
and function correctly. If the 
building load variations are large, 
melting the ice from thermal 
storage tanks can be used to 
cool the building during low load 
periods when the refrigeration 
equipment may not operate correctly.

Utilizing ice storage allows for a 
reduction in the equipment capacity 
required to cool a building. The savings 

gained from the less expensive, smaller 
equipment typically offset the costs of 

ice storage systems.  It is also important 
to note that thermal energy systems are 
competitively priced when compared 

to traditional cooling systems.

Kohler Ronan has designed ice 
storage systems for a variety 
of clients, including the Jettie 
S. Tisdale Elementary School 
in Bridgeport, CT.  This two-
story, 105,000 square-foot 
facility was a perfect candidate 
for such a system.
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As the demand for renewable energy 
sources continues to grow, the 
manufacturing and use of solar cells 
and photovoltaic arrays are on the 
rise.  Contributing at least in part to 
this rise in use is the significant price 
reduction we have witnessed in recent 
years. While five years ago photovoltaic 
energy would have cost approximately 
$10 per watt, today one might expect 
prices well below half that number.  
The global marketplace and more 
competitive manufacturing are fueling 
these prices.

Typically located on building rooftops, 
photovoltaic panels are cells of silicon 
covered with glass.  The cells convert 
the sun’s energy to electricity and are 
connected to the electrical distribution 
system of the corresponding facility. 
The power generated by the panels 
provides electricity to the facility in 
parallel with that of the local utility 
company. 

Whether retro-fit or installed 
from initial construction, since the 
photovoltaic panels are paralleling 
the utility company, it is important 
to verify two factors:  1) if the utility 
company’s power de-energizes, the 
panels must go into “island” mode, 
that is, they should disconnect from 
the electrical distribution system 
and 2) that a multipurpose protective 
relay be installed on the output of the 
photovoltaic panel.

The reason for the “island” mode 
disconnection from the electrical 
distribution system is so that the 
power generated from the panels does 
not backfeed into the utility grid.  
Personnel who might be working on the 
utility system would have no reason to 
expect that the power lines would be 
energized from the load end of the lines 
and thus would be subject to injury if 
the panels were still connected.

Installing a multipurpose protective 
relay on the output of the photovoltaic 
panel provides coordination of the 
photovoltaic panels with regard to 
the utility power. Should a fault or 
short circuit occur on the utility lines, 
the protective relay would quickly 
sense this status and disconnect the 
panels from the utility grid.  This 
disconnection would avoid power being 
fed into the fault.  Additionally, if it is 
not anticipated that photovoltaic panels 
will export power to the grid as a part 
of normal operation, then the relay can 
be set to prevent this from occurring.

Kohler Ronan has designed numerous 
photovoltaic arrays, including those 
at the Hartford Insurance Company’s 
corporate campus in Windsor, CT, the 
John Dorr Nature Laboratory of the 
Horace Mann School, Washington, CT, 
and the Choate Rosemary Hall Kohler 
Environmental Center, Wallingford, 
CT.

While working in Revit, there is a quick 
and easy way to obtain a 3D view of a 
specific building area.  By following these 
five simple steps, you can eliminate the 
“trial and error” of adjusting a 3D view to 
an area while viewing the entire model.  
This tip works particularly well when 
you orient to a section.  Good luck!
1. Open a new “Default 3D View”
2. Right Click on the View Cube Located 

in the Upper Right of the Screen
3. Select the “Orient to View” Option

4. Choose the Desired Floor 
Plan, Section or 3D View

5. Revit will Automatically Adjust the 
Crop and View Region You Selected

1. State of Connecticut Regulation 
Section 16a-38k-1 through 9  
applies to:

 • State facility new construction 
 costing $5,000,000 or more

 • State facility renovation costing 
 $2,000,000 or more

 • Public school new construction 
 costing $5,000,000 or more

 • Public school renovation costing 
 $2,000,000 or more

2. Performance Building Standards 
outline 12 mandatory requirements, 
plus an additional 14-point 
requirement (from a list of sixty 
optional strategies) for a 26-point 
minimum.  Points are similar to 
LEED strategies.

3. Public school projects require 6 
additional mandatory requirements.  

4. All state-funded projects must be 
commissioned by an independent, 
third-party, certified commissioning 
agent.

5. Base building energy must be 21% 
better than the current energy 
code (International Energy Code 
- 2006 or ASHRAE 90.1-2004).  
Obtaining this energy goal demands 
collaborative design between the 

architect and engineer.  Designs 
must indicate a high performance 
envelope, sustainable building 
orientation, energy-efficient lighting 
and more complex HVAC systems. 

6. The Indoor Air Quality Plan details 
requirements for the protection of 
ductwork and equipment during 
their transport and installation.  
This plan also eliminates internal 
lining on ductwork, thus creating 
several acoustical challenges. 

7. Water usage is reduced to 20% less 
in aggregate than code minimum 
flow rates.  New technologies 
include 1 pint flush urinals and 1.28 
gpf water closets. 

8. Standards call for zero use of 
chlorofluorocarbon (CFC) based 
refrigerants.  In addition to HVAC 
systems, water coolers, refrigerators 
and freezers must comply.

9. A minimum ventilation requirement 
demands compliance with AHSRAE 
62-2004 or 2003 International 
Mechanical Code (IMC), whichever 
is more stringent.  (IMC is typically 
more stringent and less forgiving.)

10. All outside air intakes for school 
facilities must be at least 25 feet 
away from hazardous or noxious 

contaminants.  Examples include 
cooling towers, plumbing vents, 
chimneys, exhaust fans, loading 
docks, street alleys, parking lots, 
dumpster areas, bus loops or any 
area where a vehicle is idling.  If the 
25- foot buffer cannot be achieved, 
then intake must be at a minimum 
setback of 10 feet horizontally and 2 
feet below the contaminate source.

State of Connecticut Regulation Section 
16a-38k-1 through 9: The Establishment of 
High Performance Building Construction 
Standards for State-Funded Buildings was 
developed by the Connecticut Office of 
Policy and Management, in consultation 
with the Department of Public Works, the 
Department of Environmental Protection, 
the Department of Public Safety and 
the Institute for Sustainable Energy at 
Eastern Connecticut State University. 
The regulation provides environmental 
and energy efficiency standards for state-
funded facilities  both newly constructed or 
those undergoing major renovations.  The 
regulation emphasizes site development, 
water savings, energy efficiency, materials 
selection and indoor environmental quality.  
In short, the regulation outlines a standard 
equivalent to the LEED Silver Rating from 
the United States Green Building Council 
(USGBC).  Further information regarding 
CT High Performance Building Standards 
may be found at www.ct.gov/opm.

Is thermal energy 
right for your 
next project?

Thermal energy storage is a 
technology in which thermal 
energy is generated and saved 
for use at a later time, often for 
air conditioning.  These types of 
systems utilize a traditional chiller 
to produce low-temperature water 
(antifreeze) which is pumped 
through a coil submerged in 
an insulated tank of water. The 
antifreeze fluid freezes the water 
making ice. Chillers run at night 
to produce the ice; typically when 
electric rates are off-peak and 
therefore less costly. During the day, 
the antifreeze fluid is first pumped 
through the coil, melting the ice, 
and is then circulated throughout 
in order to cool the building.  

Energy savings are realized 
by shifting electric energy 
consumption from higher-priced 
peak rates (daytime) to less costly, 
off-peak rates (typically nighttime). 
This shift can significantly reduce 
the peak demand on utilities. 

While potentially substantial, 
energy savings are not the only 
reason to employ thermal energy 
storage. Many facilities do not 
have an electric rate shift: peak Revit® Corner

Get the Facts on Connecticut
High Performance Building Standards

Photovoltaic Panels: Two Key Design 
Considerations to Ensure Safety
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Professional Development
Kohler Ronan, LLC  is a registered provider of AIA Continuing Education Credits.  As such, 
our professionals have prepared several presentations on relevant and timely industry topics.  

Currently available are courses in Integrated Energy Modeling and Maximizing Revit®. 
Coming soon will be a presentation on Achieving Net-Zero Buildings.

To learn more, or to schedule a visit, interested parties should contact Joe Lembo at  
(203) 778-1017 or via e-mail at krce@kohlerronan.com.

continued on Page 4 5 Steps to Easy Alignment of 3D Views



Overview
As part of the Greener, Greater Build-
ings Plan, Local Law 87 was passed in 
2009.  The law will require large build-
ings to undergo an ASHRAE Level II 
energy audit every ten years, along with 
retro-commissioning, to “tune up” the 
building’s existing systems and ensure 
effi  cient operation. 

Applicability
Local Law 87 applies to buildings over 
50,000 gross square feet, two or more 
buildings on the same tax lot that 
together total more than 100,000 gross 
square feet, or two or more buildings held 
in a condo form ownership governed by 
the same board that together total more 
than 100,000 gross square feet.

Applicability & Exemptions 

Requirements
Energy Audits
Building owners must ensure that an 
energy audit is performed by or under the 
supervision of an energy auditor, and that 
the results of the audit are fi led with the 
New York City Department of Buildings 
as an energy effi  ciency report (EER). The 
report will contain both information 
on the audit and retro-commissioning. 
Energy audits must incorporate all of 
the base building systems, including: 
building envelope, HVAC systems, 
conveying systems, and electrical and 
lighting systems. The audit must identify 
all reasonable measures and capital 
improvements that would result in energy 
use or cost reductions, the associated 
savings, cost of implementation, and 
simple payback period. 

Retro-commissioning
Before fi ling an energy effi  ciency 
report, owners must also ensure that 
retro-commissioning is completed by 
a retro-commissioning agent for the 
required base systems. The effi  ciency 
of base building systems must include 
an analysis of operating protocols, 
calibration and sequencing, cleaning and 
repairs, and training and documentation 
issues. The retro-commissioning report 
must include information relating to 
the project team, building information, 
testing protocol, a master list of fi ndings, 
and a catalogue of defi ciencies corrected. 
LEED-certifi ed Existing Buildings 
earning a point for Existing Building 
Commissioning within two years of an 
energy effi  ciency report are exempt from 
the retro-commissioning requirement. 

Local Law 87
Energy Audits and Retro-Commissioning of Base Building Systems

BUILDING TYPE REQUIRED TO AUDIT AND 
RETRO-COMMISSION

EXEMPTION

City Buildings • Buildings 50,000 gross square feet or more that are 
owned by the city or for which the city regularly pays all 
or part of the annual energy bills

• Two or more buildings on the same tax lot that together 
exceed 100,000 gross square feet that are owned by the 
city or for which the city regularly pays all or part of the 
annual energy bills

• Two or more buildings held in the condominium form 
of ownership that are governed by the same board of 
managers and that together exceed 100,000 gross square 
feet that are owned by the city or for which the city 
regularly pays all or part of the annual energy bills

• Buildings participating in the tenant interim lease 
apartment purchase program 

• Buildings participating in an HPD program 

• Buildings managed by NYC Health and Hospital 
Corporation 

• Any cultural institution that is in the Cultural 
Institutions Group as per the Department of Cultural 
Aff airs

Commercial and Mixed-Use 
Buildings

• Building 50,000 gross square feet or more 

•  Two or more buildings on the same tax lot that together 
exceed 100,000 gross square feet 

• The condominium form of ownership that are governed 
by the same board of managers and that together exceed 
100,000 gross square feet

Residential Buildings • Building 50,000 gross square feet or more

• Two or more buildings on the same tax lot that together 
exceed 100,000 gross square feet 

• Two or more buildings held in the condominium form 
of ownership that are governed by the same board of 
managers and that together exceed 100,000 gross square 
feet

• Residential property classifi ed as class one in section 
1802, subdivision one of the real property tax law, 
including: 

• 1, 2, and 3 family homes 

• Condos and Co-ops with no more than 3 dwelling units



Timeline
The fi rst energy effi  ciency reports 
for applicable buildings must be fi led 
within the calendar year detailed below, 
as determined by the last digit of the 
building’s tax block number, with the 
fi rst group being due in 2013.

Compliance
Energy effi  ciency reports must be fi led 
by the building owner in the calendar 
year determined by tax block number 
(above). The energy audit and retro-
commissioning must be completed 
within four years of fi ling the energy 
effi  ciency report. 
The audit must be done in accordance 
with the requirements of an ASHRAE 
Level II Energy Survey (2004 edition). 

Who Does the Work?
An auditing team conducts the audits 
and must include the following: 
1. A registered design professional 

(professional engineer, PE or reg-
istered architect, RA) performing 
or supervising the audit and able to 
certify the audit when it is complete 

2. An individual with one of the fol-
lowing criteria: 

 a. A NYSERDA-approved Flex
 Tech contractor 

 b. A Certifi ed Energy Manager
 (CEM) or Certifi ed Energy
 Auditor (CEA), certifi ed by the

 Association of Energy Engineers
 (AEE) 

 c. A High-Performance Building
 Design Professional (HPBD)
 certifi ed by ASHRAE, or

  d. For audits of multi-family
 residential buildings only, a
 Multi-family Building Analyst
 (MFBA), certifi ed by the Building
 Performance Institute (BPI) 

3. An individual with at least three 
years of professional experience per-
forming energy audits on buildings 
larger than 50,000 gross square feet 

In addition to the professionals above, 
the operations and maintenance staff  
must be consulted at the start of and 
during the audit process. 
The retro-commissioning team must 
include the following: 

1. A registered design professional 
(professional engineer, PE or 
registered architect, RA), certifi ed 
Refrigerating System Operating 
Engineer, or a licensed High Pres-
sure Boiler Operating Engineer able 
to supervise and certify the retro-
commissioning

2. An individual with one of the 
following criteria: 

 a. Certifi ed Commissioning
 Professional (CCP) certifi ed
 by the Building Commissioning
 Association (BCA) 

 b. A Certifi ed Building
 Commissioning Professional,
 certifi ed by the Association of
 Energy Engineers (AEE) 

 c. A Commissioning Process
 Management Professional 
 (CPMP) certifi ed by ASHRAE, or 

 d. An Accredited Commissioning
 Process Authority Professional
 (ACPAP) approved by the
 University of Wisconsin 

3. An individual with at least one year 
of professional experience perform-
ing retro-commissioning on buildings 
larger than 50,000 gross square feet 

In addition to the professionals above, the 
operations and maintenance staff  must be 
consulted at the start of and during the 
retro-commissioning process.

Local Law 87
Energy Audits and Retro-Commissioning of Base Building Systems

Last digit of tax block # 0 1 2 3 4 5 6 7 8 9 

Year fi rst EER is due 2020 2021 2022 2013 2014 2015 2016 2017 2018 2019 

Energy used in buildings accounts 
for 75% of New York City’s carbon 
footprint.  Nearly half of the energy 
consumption and fl oor space (45%) 
can be attributed to the City’s largest 
buildings—those having 50,000 
square feet or greater.  Making these 
buildings as energy effi  cient as possible 
via the audits and retro-commissioning 
described above is perhaps the single 
largest step toward reducing the City’s 
footprint.  In addition to achieving 
a carbon reduction of nearly 5%, the 
Local Law 87 and the Greener Greater 

Buildings Plan will save residents 
several hundred million dollars 
in energy costs, improve building 
conditions for tenants and fi nally 
will generate nearly 20,00 jobs in the 
construction and related fi elds.

Energy Use in NYC, 2008
Total =725 million MMBTU
Large Buildings (> = 50k sf)
Small Buildings (< = 50k sf)

Note that buildings less than ten years old as of their fi rst scheduled calendar year, or those that have 
undergone signifi cant rehabilitation in the same time frame, may defer the date of their submissions.

Source: The New York City Greener, Greater Buildings Plan (December 2009)

Large Buildings: Heating 
& Hot Water

Transportation

Large Buildings: 
Lighting

Large Buildings: 
Appliances, Cooling, 

Other

Small Buildings: 
Total Energy 
Consumption

21%

24%

32%
11%

12%


