
How do you define carbon 
monoxide (CO)?  CO is a 
colorless, tasteless, and odorless 
gas that is somewhat less dense 
than air (it can rise throughout 
homes and businesses). 
CO is primarily caused by 
incomplete combustion from 
hydrocarbons in fossil fuel 
burning equipment. Fossil 
fuels include coal, kerosene, 
oil, wood, propane, natural gas, 
fuel gases, and other petroleum 
products. Common fossil fuel 
equipment includes boilers, furnaces & 
hot water heaters (both oil and gas fired), 
gas grills, gas stoves, gas dryers, and gas 
fireplaces. Should any one of these pieces 
of equipment not function properly, 
that is not burn fuel as it should, CO gas 

results. Simple wood burning fireplaces 
and stoves also produce CO. This gas is 
highly noxious and potentially deadly 
for both humans and pets. Although a 
layperson might be able to detect a subtle 
“oily” smell produced by incomplete 

combustion, it is not prudent to 
rely upon human detection.

Many jurisdictions require that 
CO detectors be installed in 
single family homes and in each 
dwelling unit of multi-family 
residential buildings which 
contain fossil fuel burning 
appliances. In general, these 
buildings include apartment 
houses, condos and co-ops; 
however, requirements vary 
by jurisdiction. In addition, 
some jurisdictions require CO 
detectors in schools, hospitals, 
nursing homes, and other 
building types housing fossil 

fuel burning appliances. Project 
engineers must check with the 
code consultant and/or with the 
local authorities having jurisdiction 
for applicable requirements on 
each project.

CO detectors are required to be 
installed within 15 feet outside of 
each bedroom, as well as in rooms 
such as boiler rooms, gas meter 
rooms and laundry rooms where 
the fuel burning appliances are 
located. In New York City, CO 

detectors must be installed in occupied 
spaces above and below the story where 
carbon monoxide-producing equipment 
is located, and in spaces above or below 
the story of an enclosed parking garage.

While NFPA 720 mentions 
requirements for CO detectors, there 
are no standards or guidelines for the 
specific placement of CO detectors. 
Project engineers must use good 
engineering judgment in order to place 
CO detectors where they are most 
needed and most effective.

CO detectors are manufactured, listed, 
and labeled in accordance with UL 
standards. CO detectors can be battery 
operated, 120 V plug-in, and 120 V 
hard-wired. CO detectors should have 
their batteries replaced twice a year, 
and the device itself should be replaced 
every 10 years or as recommended by 
the manufacturer. 
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In addition to traditional 
Mechanical, Electrical, 
Plumbing, and Fire Protection 
engineering design, Kohler 
Ronan is pleased to have the 
in-house capability of delivering 
supplementary critical services 
to our clients:  Information 
Technology, Audio Visual, and 
Electronic Security. Expertise 
in these rapidly growing areas 
will allow Kohler Ronan to 
bring superior network design 
to the Firm’s MEP projects, 
as well as offer standalone 
services. Proficiencies include 
LAN/WAN Design, Structured 
Cabling, Data Centers, Security, 
Network Management, Project 
& Vendor Management, and 
Disaster Recovery Planning. 
We look forward to continuing 
to further develop this new 
department in order to offer 
clients the most comprehensive 
technology services possible.

For more information, please  
visit our website at  
www.kohlerronan.com.
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Currently “On the Boards” at Kohler Ronan are a number of exciting projects including 
the following:
University of Connecticut, Hartford Campus, Hartford, CT

The proposed 200,000 sf downtown 
campus signifies the return of UConn to 
its urban roots in the City of Hartford. 
Having moved from Hartford to West 
Hartford in 1970, the University plans 
to relocate its Department of Public 
Policy and School of Social Work to 
the State’s capital. Additionally, the 
University’s Graduate Business Learning 
Center will be consolidated on the 
new campus. The campus will serve 
approximately 2,300 students and 250 faculty members. Construction is scheduled 
to begin in 2015 on the site of the historic Hartford Times building. The building 
will be central to the campus and will connect via an atrium to a new construction, 
5-story building. Measures will be made to preserve the building’s well known façade.

Sacred Heart University, Campus Housing, Fairfield, CT

The scope of this project includes a brand 
new, 3-story, 216-bed residence hall. In 
addition to student rooms, the 80,000 sf 
facility will incorporate conference rooms, 
common area lounges and a fitness center. 
The space will also feature a front entry 
atrium with smoke exhaust. Our MEP/FP 
team is pleased to be collaborating with 
Centerbrook Architects and Planners on 
this university project. Close coordination 
has been critical to ensure that any chance 
of penetration through the standing seam copper roof is eliminated. Design completion 
is estimated for July 2014, while occupancy is scheduled for January of 2016.
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SHADING STRATEGY CHECKLIST: continued from Page 3

• Review options for shading and select 
a basic approach [exterior vs. interior, 
an architectural projection, an off-
the shelf attachment, blinds, drapes, 
shades]. A different strategy may be 
appropriate for each façade.

• For exterior schemes, calculate 
preliminary size of projections using 
rule of thumb equations EQ-1 and/ 
or EQ-2.

• Select an interior shading product 
and get solar heat gain coefficient 

data from manufacturer literature or 
product reps [see Sweets for starters; 
see ASHRAE Fundamentals for 
tables of generic products].

• Obtain solar heat gain coefficient data 
for preliminary glazing selection from 
manufacturer literature, product reps 
or ASHRAE Fundamentals.

• Provide data to mechanical engineer 
who then calculates cooling load, 
accounting for exterior shading 
elements and proper solar heat gain 

coefficients for glass plus interior 
coverings. For venetian blinds, see 
ASHRAE Fundamentals for proper 
treatment of angle-dependent solar 
heat gain coefficient.

• Mechanical engineer provides a rough 
estimate of savings due to shading. 
Get preliminary first cost estimate 
for shading and compute simple 
payback.

• Provide description of shading 
scheme to lighting designer.
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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.  
In the coming months, we will be available to visit your offices and share these presentations.

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.

When sizing a mechanical room, an 
age old struggle occurs between the 
architect and engineer:  The architect 
wants a smaller room to maximize 
the revenue generating space, while 
the engineer wants a larger space to 
maximize available room for critical, 
albeit undervalued, equipment. The 
architect’s motivation is certainly 
understandable, particularly for 
preliminary or day one discussions. 
Let’s examine considerations that may 
help strike a balance between the two 
parties’ desires.

Floor Area Guideline
Early on in the design process, the 
following table should be used as a 
guideline to establish the gross floor 
area needed for mechanical and 
electrical rooms within a facility.

Boiler Rooms
Boiler rooms should be located at grade 
level with direct access via two 36” 
doors to the outdoors.  If a boiler room 

is greater than 500 square feet, and any 
individual fuel-fired equipment exceeds 
400,000 BTU/HR input capacity, two 
means of egress are required.  Minimum 
clearance around each boiler should be 
36” at the front and sides, 24” at the rear, 
and 42” between the top of the boiler 
and the ceiling.  The recommended 
height of a boiler room should be 10’ 
from the underside of a structure to 
the finished floor.  The boiler room 
should have an exterior wall in which 
ventilation and combustion air louvers 
can be provided.  A shaft up to the roof 
level should be provided from the boiler 
room up to the roof level for routing of 
the flue.  Boiler rooms must be clear of 
elevators and stairs on at least two sides, 
preferably on three sides.

Air Handling Unit Rooms
Air handling rooms should be located 
at the center of a facility when possible, 
and directly over a partially or non-
occupied space (i.e. toilet group or 
storage closet).  The recommended 
height of air handling rooms is 12’ from 
the underside of a structure to the 
finished floor.

Entrance doors to the room should be 
42” minimum.  The room should be 
located where fresh air can be drawn 
into the unit, ideally at an exterior wall.  
The minimum clearance around each 
unit is 48” at the front and rear, 12” on 
one side, and the width of the unit on 
the remaining side for coil pull and filter 
service.  A minimum of 48” should be 

provided from the top of the unit to the 
ceiling.  Air handling rooms must be 
clear of elevators and stairs on at least 
two sides, preferably on three sides.

Chiller Rooms
Chiller rooms should be located at grade 
level with direct access via two 36” 
doors to the outdoors. Rooms should be 
located away from any sound sensitive 
spaces. The recommended height of 
chiller rooms is 14’ from the underside 
of a structure to the finished floor.  The 
minimum clearance around each chiller 
should be 42” on all sides with the 
exception of the end requiring tube pull.  
The end requiring the tube pull should 
have a minimum clearance equal to the 
length of the chiller.  A minimum of 
60” should be provided from the top of 
the chiller to the ceiling.  Chiller rooms 
must be clear of elevators and stairs on at 
least two sides, preferably on three sides.

Distribution
The recommended clearance between 
the top of recessed light fixtures and 
the deepest structural member is 24”.  
Ductwork and piping should not cross 
electrical rooms or elevator machine 
rooms.  Duct dimensions indicated on 
plans are typically inside dimensions; 3” 
should be added to the height and width 
of ductwork to account for insulation.  
Pipe dimensions indicated on plans are 
typically outside dimensions without 
insulation; 4” should be added to the 
outside pipe diameter to account for 
insulation.

One way to save time and productivity in your Revit plumbing projects is 
to work with pre-built combined Revit families. These no-cost, pre-made 
families are readily available online at ATS Spec (www.atsspec.ca). There, 
you can pre-build the most common plumbing fixtures used in a variety of 
projects. For added convenience, the proper connectors needed to complete 
your system are also available. The example at right saves approximately 10 
extra steps when inserting this fixture into your project design.

Combined Plumbing Fixture Family

Engineering Maximum 
Benefit for Owner and 
Occupant 
While direct sunlight may be desirable 
in some instances and in certain spaces, 
more often than not it contributes to a 
building occupant’s discomfort, either 
thermal or visual. Fortunately, there 
are many shading strategies that an 
engineer may employ to control intense 
sunlight and unwanted solar heat while 
maximizing comfort. Additionally, 
proper shading systems reduce a facility’s 
mechanical cooling loads and subsequent 
energy costs. This is a significant benefit 
for the building owner.

Generally speaking, exterior devices 
are more effective at blocking the sun 
than interior systems. To address south 
facing windows, an overhang is one 
good option. Better suited for east, 
west, and even north windows, are 
vertical louvers or fins. Proper sizing of 
these devices is critical to ensure proper 
functioning and maximum benefit.

Shading Strategy Checklist:
• Characterize your shading needs. 

Long axis running east-west: shading 
is relatively simple (overhang or deep 
reveal on south may be all that is 
needed). Large area of glazing on 
west: shading becomes more critical 
and more difficult if daylight is to 
be maintained. Budget design time 
accordingly.

Revit® Corner

Shading Strategies 
Mechanical Space Requirements that 
Satisfy both Architect and Engineer
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Combined Revit Families

Type of Facility Gross Floor 
Area

Student Housing/ 
Residential Units

8% 

School 10% 

Office 10% 

Museum 12%

Performing Arts Center 13%

Hospital/Laboratory 17%

continued on Page 4

Sizing Overhangs & Fins
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