
VISION
ISSUE FIVE | FALL 2016

Keeping Current with the Changing Energy Codes
Code Evolutions
Codes and standards today are constantly 
evolving in an attempt to reduce energy 
consumption in buildings.  At the same 
time, building owners are demanding 
the same performance they have always 
obtained.  The challenge, then, for the 
design professional is to meet both 
code requirements and owner demands 
simultaneously. 

The energy code evolutions are dictated 
by the International Energy Code and 
ASHRAE 90.1. What architects may not 
know is how the controls being integrated 
into the buildings in order to achieve these 
energy reductions may require architects 
and owners to discuss the possibility of 
modifying the ways in which buildings and/
or building systems operate.

Let’s take a closer look at the energy 
code’s evolution, specifically ASHRAE 90.1 
requirements of the electrical systems, 
how it may affect building operations, 
and the different control strategies we 
can implement to meet the code and the 
building owner’s needs.

Lighting Controls
ASHRAE 90.1-2010 introduced the requirement 
of using either a vacancy sensor or step 
switching to control lighting.  The lighting 
control requirement is fairly straightforward 
and essentially comes down to owner 
preference, or what control best suits the 
room’s function. 

ASHRAE 90.1-2010 requires automatic 
shutoff of the lights within 30 minutes of 
an occupant’s leaving a space.  ASHRAE 
90.1-2013 has reduced this time to just 20 
minutes.  Of course, there are exceptions 
to these lighting control requirements 
which would include any area where the 

automatic shutoff would endanger either 
the occupants or the space.  So, for example, 
public corridors and stairwells, restrooms, 
primary building entrances, and lobbies are 
among these exceptions.

Receptacle Switching
ASHRAE 90.1-2010 also introduced the 
requirement of shutting off 50% of the 
receptacles in enclosed and open office 
areas and computer classrooms. This 
requirement is aimed at reducing what 
has been called “vampire loads,” whereby 
even unused equipment still draws power 
for indicating lights, cooling fans, and such. 

ASHRAE 90.1-2013 has expanded on these 
requirements by stipulating that conference 
rooms, rooms used primarily for printing 
and/or copying, break rooms, classrooms, 
and individual workstations have 50% of 
their receptacles de-energized when an 
occupant leaves the space.  For individual 
workstations, the intent is to have the 
whole space vacated prior to turning off 
the receptacles across the workstations, 
rather than to have each workstation turn 
off individually.  

Imagine the first time a building occupant 
has her computer plugged into a switched 
receptacle which, after she leaves, de-
energizes and results in the loss of an unsaved 
document.  The event is likely not to occur 
twice.  Human nature being what it is, it would 
not be surprising to find occupants utilizing 
plug strips in the constant on receptacle, thus 
eliminating the worry over which receptacle 
may or may not be switched.
 
Cultural Shift/Owner and  
Occupant Education
Introducing these control strategies into 
new spaces will require a shift in the 
building occupancy’s culture—especially if 
the building is a retrofit where the occupants 
were used to specific ways of doing things.   
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Kohler Ronan, LLC is a registered provider of AIA Continuing Education Credits. Our 
professionals have prepared several presentations on relevant and timely industry topics. In 
the coming months, we will be available to visit your offices and share these presentations. 
To learn more, or to schedule a visit, please contact Joe Lembo at (203) 778-1017 or via email 
at krce@kohlerronan.com.

Professional Development

Sizing of Telecommunications Spaces in Commercial Buildings
Providing adequate space for technology 
equipment and cabling in buildings is 
critical, and should be coordinated as 
early as possible in the design process–
typically during schematic design. 
Technology equipment includes, but is 
not limited to, networking, telephony, 
security, audio visual equipment, and 
the associated cabling for each system.  
The ANSI/TIA-569-C Standard provides 
guidelines for allocating space to 
entrance facilities, equipment rooms, and 
telecommunications rooms (collectively 
known as telecommunications spaces); 
however, space considerations need to 
be evaluated on a per project basis as 
certain facility types have specific space 
requirements. Individual owners may also 
have their own standards for minimum 
space requirements.

All About Clearance and Access
Equipment in telecommunications spaces 
is mounted either on a plywood backboard, 
or in an equipment rack or cabinet.  Proper 
clearances must be maintained both in 
front of and behind equipment for ongoing 
maintenance and upgrades.  Even though 
a typical equipment rack may only be a 
few inches deep, the equipment (typically 

furnished by the owner) can be very deep, 
so the rear clearance must accommodate 
the depth of the equipment that needs to 
be accessed.  Additionally, many servers are 
installed on rails that extend out from the 
cabinet when being serviced.  In this case, 
the clearance in front of the equipment 
cabinet must allow for these rails to be 
extended by the IT staff.

The quantity of equipment racks and 
cabinets in a telecommunications space is 
contingent upon the amount of cabling in the 
building and the amount of owner-furnished 
equipment to be accommodated.  Racks and 
cabinets are generally about 24 inches wide, 
although some cabinets are 30 inches wide 
or larger. Between each rack, and at the ends 
of each row of racks, vertical wire managers 
are installed to assist with management and 

organization of cabling 
and patch cords.  These 
wire managers come 
in widths ranging from 
6 inches to 12 inches.  
Unobstructed access to 
the rear of the racks is a 
requirement, so a 36-inch 
space between the last 
vertical wire manager and 
the wall is needed for IT 
staff and technicians to 
access the rear of the 
racks.  As an example, 
if a telecommunications 
room has three racks 
(each 24"W), four vertical 

wire managers (each 6"W), and 36 inches of 
rear access, the total room length would need 
to be a minimum of 11 feet.  An additional 
30 inches of space would be required for 
each additional rack.  Any wall-mounted 
equipment on the plywood backboards 
either in front of, or behind the equipment 
racks, would necessitate additional room 
depth to maintain the 36-inch front and 
rear clearance.

In general, telecommunications rooms 
(often referred to as IDFs) only contain 
2-post equipment racks. Equipment rooms 
(MDFs or Server Rooms) typically contain 
both racks and equipment cabinets.   Based 
on these space requirements, equipment 
rooms need to be significantly larger than 
telecommunications rooms in order to 
accommodate the racks and cabinets, as 
well as other equipment such as a UPS, 
communications headend equipment, 
entrance cabling & equipment from service 
providers, and other owner-specified pieces 
of equipment.

Here’s Looking Up
Vertical clearance is also an important 
consideration. Though available in 
multiple heights, typical racks and cabinets 
are approximately 7 feet in height.  Above 
the racks and cabinets, a ladder rack is 
installed to support and route the cabling 
within the telecommunications space.  The 
ladder rack should be about 6-12 inches 
above the racks and cabinets.  Additional 
space is needed above the ladder rack for 
cable bundles, and to allow technicians 
ample workspace.  A 9-foot ceiling is the 
minimum preferred height; however, rooms 
with larger cabling requirements, or larger 
height racks, may require additional ceiling 
height.  Unless preferred by the owner, an 
ACT ceiling is typically not necessary.  Data 
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REVIT® CORNER
Control 
Shortcut Commands
Looking for a way to save time?  Here are a 
few easy shortcuts to use. 

CTRL
Select multiple items to copy or move by 
holding down the <CTRL> key and clicking 
the items you would like to select.

CTRL+CLICK

Easily copy items or text.  Click the object 
to highlight, hold the <CTRL> key, then 
left click and drag.  You will get a quick 
copy of the object or text without having to 
navigate the ribbon.

CTRL+TAB

Have a multiple views open?  Is your proj-
ect browser overloaded and cumbersome?  
Quickly toggle through all of your open 
views by holding the <CTRL> key and tog-
gling the <TAB> key.

<CTRL>

For example, it might take 
some getting used to if one 
were in the habit of having 
lights automatically switch 
on upon entry into a space, 
and now, all of a sudden, 
one must press a button 
in order to energize the 
lights before they come on 
(vacancy switching).    

Another setting where a culture shift needs to  
occur is the campus, such as a university, where  
occupants on a daily basis are moving 
from buildings that operate under older 
lighting control schemes (automatic lights 
on/automatic off) to buildings equipped 
with newer systems and controls.  How long 
will occupants stand in the dark before they 
recall that they must press a button to get 
the lights to come on in a given room? 

ASHRAE 90.1-2013 has tried to address 
the confusion over determining which 
receptacles are switched by requiring that 
switched receptacles have an engraved 
symbol to that effect on the front. Depending 
on the receptacles location, such as under 

a desk or behind modular furniture, it is 
also recommended that a color scheme 
be established for switched receptacles.  
So, gray or black faceplates would signify 
switched receptacles, while the constant 
on receptacles might be indicated by white 
faceplates. 

ASHRAE 90.1 2013 also makes an effort to 
address the potential issue of an owner’s  or 
occupant’s grouping all switched receptacles 
in one part of a room, where they are not 
likely to be used, by requiring that switched 
receptacles be uniformly distributed 
throughout a space.

The two above-mentioned requirements 
from ASHRAE will likely not get rid of 
the plug strips, but they are valid attempts 
nonetheless. This is where the responsibility 
of designers is critical.  Design professionals 
are best poised to educate building owners 
and occupants on the current and evolving 
control schemes. 

Product Solutions
Fortunately, there are some products 
available to assist designers, owners and 
occupants alike. Companies such as Lutron 

and Leviton make devices the size of a 
single gang wall box that can control two 
separate circuits independently.  One part 
of the switch can be programmed to behave 
like an occupancy sensor and energize the 
receptacles upon an occupant’s entering the 
room, while the other part of the switch can 
be programmed to behave like a vacancy 
sensor and require that a button be pushed 
in order to energize the lights.  Be advised 
that as long as there is an occupant in the 
room, the vacancy sensor will continue 
to sense the occupant and keep the lights 
illuminated.  

Lutron’s switch also has options allowing 
the phase leg to be connected to the two 
inputs of the switch—provided that the 
lighting operates on the same 120 volts as the 
receptacle, or that the other portion allows 
120-volt wiring to be used for the receptacle 
while the other switch connection point can 
be connected to a 277-volt wire for powering 
the lighting.  Options do exist, and as long 
as design professional continue to educate 
themselves, they can better serve owners, 
occupants, or whomever the client.

centers and spaces that are considered high 
profile by the owner may benefit from a 
finished ceiling.  Gypsum ceilings should 
be avoided in telecommunications spaces.  
Lighting fixtures should be coordinated 
with the IT equipment to ensure that 
light is provided where needed (front 
and back of racks), and that light fixtures 
do not conflict with any ladder racks 
and other equipment.  Cooling and fire 
protection systems are also coordinated 
with equipment placement in order to 
guarantee proper air flow for cooling.

Selecting the Best Location  
for Telecom Space
In a multi-story building, it is preferable 
to stack the telecommunications spaces on 
each floor.  This aids in routing of backbone 
cabling (cabling that interconnects the 
individual telecommunications spaces), 
which in turn can reduce installation costs. 
Telecommunications spaces need to be 
strategically placed such that the copper 

cable distance limitation of 295 feet is not 
exceeded.  These spaces are required to 
be dedicated solely for telecom equipment 
and may not be shared with electrical 
service or storage rooms.  Additionally, 
placing telecommunications spaces below 
bathrooms, below main plumbing lines, 
adjacent to elevator shafts and stairwells, 
and in sub-grade locations is strongly 
discouraged.

There is no ‘one-size-fits-all’ approach when 
it comes to design of telecommunications 
spaces.  Each space needs to be designed 
specifically for the cabling requirements of 
the building and the equipment requirements 
of the owner.  Discussions between the 
engineer, architect, and owner early in the 
design process will ensure that adequate 
space is allocated to support the technology 
requirements of a given facility.

Sizing of Telecom Spaces...continued from page 2

Energy Codes...continued from page 1
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Kohler Ronan is a multi-disciplined consulting engineering firm dedicated 
to providing exceptional  mechanical, electrical, plumbing, fire protection, 
technology design, and energy analysis services. From our offices in New York 
City and Danbury, Connecticut, 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, prestigious universities, state-of-the-art educational facilities, luxury 
residences, and premier 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 or 
connect with us on social media. 

About the Firm

New York
171 Madison Avenue, New York, NY 10016

T 212.695.2422 | F 212.695.2423

Danbury
93 Lake Avenue, Danbury, CT 06810
T 203.778.1017 | F 203.778.1018

Connect 
www.kohlerronan.com 

marketing@kohlerronan.com

On the Boards

The National Park Service, together with the 
Statue of Liberty–Ellis Island Foundation, 
plans to construct a new 26,000 square-foot 
Statue of Liberty Museum on Liberty Island. 
The purpose of the new construction is to 
better accommodate growing numbers of 
visitors to the site by relocating the existing 
museum from the statue’s pedestal to a 

newly-designed facility on the northwest 
portion of the island. The state-of-the-art 
museum, designed to withstand hurricane 
force winds and 500-year flood levels, will 
be constructed from materials native to 
Liberty Island. Sustainable features will 
include a green roof-scape and bird-safe 
glass. Thoughtfully designed interactive 

exhibits and iconic artifacts will fully 
engage the visitor and provide an immersive 
museum experience. FXFOWLE is the 
architect for the project, and Kohler Ronan 
is pleased to be the consulting engineer 
providing MEP/FP design services. The 
museum is slated to open in 2019.  

	

	 	

	
	

	
	

	
	

	 	
	

Statue of Liberty Museum | New York, New York 
Image Courtesy of FXFOWLE



Life Safety Systems & Considerations for Architects and Owners
Fire Sprinklers:  
Know Your Options
Fire sprinklers have become 
a standard throughout the 
construction industry, regardless 
of the building’s occupancy. 
Similar to smoke detection in 
the ‘70s and ‘80s, fire sprinklers 
have proven to be reliable in 
preventing and reducing fire 
fatalities as well as building loss.

The installation of fire sprinklers 
is typically mandated by state 
and local building and fire codes, 
or even the building owner’s 
insurance company.  When 
installing sprinklers in buildings, 
owners and/or architects may 
take advantage of certain 
incentives afforded them.  Such 
incentives include increased 
egress distances, floor areas, and 
building heights. The nationally 
recognized installation standard 
for fire sprinklers is NFPA 13; however, the 
specific edition is dictated by the state 
building and fire code.  For example, NFPA 
13 2002 is utilized in CT, and NFPA 13 2007 
is required in New York City along with the 
appropriate amendments.

In general, there are four common types 
of fire sprinkler systems available: 

1. Wet Fire Sprinkler System
Consisting of a network of water-filled 
piping, valves, and sprinkler heads, the 
wet system represents the most common 
type of fire sprinkler system.  Should 
a sprinkler head “fuse” or break, even 

accidentally, water immediately discharges 
from that particular sprinkler head only.  
This sprinkler system is the least costly to 
install and the easiest to maintain.

2. Dry Fire Sprinkler System
The dry fire system is utilized in spaces such 
as attics, garages, or where temperatures 
are below 40°F.  Should a sprinkler head 
“fuse” or break for any reason, air would 
exhaust from the piping network and trip 
the main valve to release water.  Water 
would then discharge from the sprinkler 
head.  Dry systems may include galvanized 
piping, an air compressor, or a nitrogen 
generator making it a more costly, higher 
maintenance system than the wet system.  
The dry system does not provide additional 
protection from water damage.

3. Pre-action Fire Sprinkler System
With a pre-action system, the sprinkler 
piping remains dry above the protected  
area until smoke detectors within 
the area are activated.  Water would 
then charge the piping and wait at the 
sprinkler heads until the sprinkler’s 
fusible link melts.  Considering the smoke 
detection feature, pre-action release 
panel, galvanized sprinkler piping, and 
nitrogen generator, the pre-action system 
is more costly than both the wet and dry 

fire sprinkler options. The pre-action  
system provides the highest level of 
protection against water damage.  

4. Gaseous Fire Protection System
A gaseous system incorporates piping, 
nozzles, smoke detection, clean agent, 
and a cylinder. Typically, such a system is 
used in combination with either a wet or 
pre-action fire sprinkler system serving as 
back-up.  The gaseous system, along with 
a wet/pre-action system, is commonly 
installed within data areas and/or valuable 
storage areas as determined by the owner 
or insurance carrier.  The gaseous system 

Dry Fire Sprinkler System with Nitrogen Generator

Wet Sprinkler System 

Pre-action Fire Sprinkler System 



coupled with a pre-action system would 
be the most costly to install and maintain.  
That said, this combined system provides 
the highest level of fire protection and 
safety against unwanted water discharge.

Today, many museums housing priceless 
art and artifacts are utilizing wet sprinkler 
systems because of their reliability, low 
maintenance, and availability of water 
“right” at the sprinkler.  Insurance carriers 
also tend to prefer wet systems.  In the past, 
pre-action systems were traditionally installed 
within these sensitive occupancies. Pre-action 
systems give security against water damage; 
however, the costs can be prohibitive.  They 
are now more commonly seen in data centers, 
server rooms, and the like.

Sprinkler Spacing
Sprinkler spacing is dependent on occupancy 
classification (light hazard, ordinary hazard, 
extra hazard), and is governed by NFPA 13.  
Offices and hallways would be considered 
light hazard, and sprinklers can be spaced 
at a maximum of 15 feet apart or cover 225 
square feet per sprinkler. Alternatively, a 
storage room would be considered ordinary 
hazard and call for coverage of 130 square 
feet per sprinkler or spacing of 13 feet by 
10 feet apart.  A primary concern regarding 
sprinkler installation is whether or not the 
sprinkler is obstructed in any way.  NFPA 
13 outlines several possible obstructions 

including architectural items, soffits, ceilings, 
and structural members.

Architectural Concerns: Sprinklers
Sprinkler aesthetics such as color, 
concealment, and orientation may be 
specified.  Sprinkler spacing, on the 
other hand, is very specific and must be 
coordinated with NFPA 13 obstruction 
rules.  Additional sprinklers, however, can 
be added to provide symmetry as long as 
they are spaced no closer than six feet from 
one another.

Fire Standpipes Explained
Fire standpipes are key fire suppression 
components within a building, and are 
utilized during firefighting operations.  
Fire standpipes provide a critical water 
supply through valves and piping routed 
directly to fire department valves.  These 
fire department valves, usually measuring 
2½ inches in diameter, are utilized 
by firefighting personnel during fire 
suppression efforts.

Similar to fire sprinkler systems, fire 
standpipes are mandated by state and local 
building and fire codes.  The installation 
standard for fire standpipes is NFPA 14; the 
specific edition is dictated by that state’s 
building and fire code.  NFPA 14 2013 is 
currently utilized in Connecticut, and 
NFPA 14 2007 is required in New York City 
along with respective amendments.

In general, fire standpipes are required 
within buildings when the distance 
from the lowest fire department vehicle 
access to the highest occupiable floor 
exceeds certain criteria.  For example, in 
Connecticut, a standpipe is required if this 
distance exceeds 30 feet, while in New York 
City, the distance is 55 feet. Standpipes are 
also required when the distance from the 
highest fire department vehicle access to 
the lowest occupiable floor exceeds certain 
criteria:  30 feet in Connecticut and 55 feet 
in New York.  In most cases, fire engines 
have a limited amount of attack hose, and 
deploying this hose during operations can 
be very intense. Extending fire engine 
hoses in the street above these distances 
makes it impractical from a firefighting 
standpoint, as such, the 2½-inch valves 
serve as a “remote” fire engine.

The 2½-inch valves are required to be 
located, whether exposed or within cabinets, 
at each rated stair, on the intermediate 
landing, or, if the local AHJ (Authority 
Having Jurisdiction) permits, on the floor 
level.  This location is critical, such as in the 
case of the rated stair, as it provides safety to 
firefighters when they connect to the valve 
and prepare for hose deployment onto the 
fire floor.  Safety is a primary concern in all 
firefighting operations.

Architectural Concerns: Standpipes
Special care should be given when selecting 
a location for the 2½-inch valves.  These 
valves must not hinder egress or clearances 
in any way.  They may be installed either 
exposed within the stairwells, or within 
cabinets.  Additional valves may be required 
when distances exceed 200 feet from 
another valve as determine by the AHJ.

Gaseous Fire Sprinkler System 

Semi-recessed Pendent Sprinkler Head




