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PART TWO 

VENTILATION 

DESIGN 

#BUILDINGSAFETYMONTH 

 

A three-part series exploring 

engineering and environmental 

issues supporting Building Safety.  

 

Safety in building construction 

traces to the Code of 

Hammurabi around 1750 BC, 

offering rather straightforward 

dis-incentives of re-work or 

death. A mere six rules 

pertained to damages due a 

builder for his failure to properly 

construct a home. Building and 

natural catastrophes like the 

Great Fire of London (1666), the 

Great Fire of Chicago (1871), 

1906 San Francisco Earthquake, 

and more recent Hurricane 

Sandy led to voluminous 

developments to identify risks, 

create consistent standards, 

and changes to reflect new 

materials and methods.  

 

The International Code Council’s 

(ICC) 2015 International Building 

Code contains slightly less than 

700 pages; 35 chapters and 13 

appendices, with the singular 

focus of providing a model for 

minimum acceptable safety 

standards to protect public 

health and welfare for every type 

of building occupancy. Modern 

codes go one step further and 

also provided minimum 

standards for sustainability 

related to energy consumption. 

And the IBC is just one of many 

standards and guidelines we 

work with in industrial, 

commercial, municipal projects.  

Since man began using indoor fires for heating, ventilation of indoor 

air has existed, and still today the primary source of indoor air quality 

issues result from inadequate ventilation. Contemporary building 

contaminants, including VOC’s and synthetic fibers from building and 

furnishing materials; microbials, carbon dioxide, carbon monoxide, 

radon, asbestos, etc. can trigger discomfort, illness, allergic 

reactions,  and temperature and humidity both impact concentrations 

of certain contaminants. In broad terms, ventilation design involves 

natural ventilation, mechanical ventilation, or local exhaust. 

  

Well designed and maintained HVAC systems provide thermal 

comfort while using outdoor air to ventilate, dilute, isolate, and 

exhaust odors and contaminants. The ICC, through The International 

Building Code (IBC), by reference to ASHRAE 55-2010, Thermal 

Environmental Conditions for Human Occupancy and; 62.1-2010, 

Ventilation for Acceptable Indoor Air Quality dictates comfort 

(temperature, humidity, air movement) and ventilation parameters. 

Comfort and ventilation standards have significantly evolved since 

the very early part of the 20th century when the first standards for 

thermal comfort and ventilation became requirements, to reflect 

changing patterns in building space use, outdoor pollutants, complex 

variety of chemicals and components in building and furnishing 

materials, energy conservation goals, to name a few.   

 

Building Standards will continue to transform especially in regards to 

ventilation, to resolve the seemingly disparate design goals for more 

ventilation and lower energy consumption. Particularly interesting 

developments for design integration of energy simulation and CFD 

(computational fluid dynamics) in the design process, and occupant-

specific, dynamic systems, are promising.  
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QUADRANT  EPP  USA, INC. 

Ventilation Study 

Quadrant EPP USA, Inc. is a wholly 

owned subsidiary of Quadrant 

Plastics of Lenzburg, Switzerland.  

Quadrant was founded in 1996 and 

has become the standard bearer for 

innovation with many key 

developments in the formulation and 

manufacturing of plastic materials to 

their credit.  Quadrant, along with its 

strategic partner Mitsubishi Plastics of 

Japan, is the global leader in the 

manufacturing of high performance, 

machinable, thermoplastic materials. 

In addition to being the corporate 

headquarters for Quadrant EPP USA, 

Inc; the Reading, PA facility 

manufactures ultra high molecular 

weight polyethylene, nylon, and 

acetal polymer finished parts and 

shapes. The products manufactured 

in Reading are used in the food 

processing & packaging, 

semiconductor, aerospace, chemical 

processing, life sciences, and power 

generation industries.  

 

A manufacturing process used at 

Quadrant creates off-gassing of 

Caprolactam which was not captured 

or controlled resulting in blood level 

concentrations exceeding OSHA 

guidelines. SSM was retained by 

Quadrant EPP to evaluate the 

processes being used and 

recommend modifications to bring 

the facility into compliance. SSM 

documented the performance of the 

ventilation systems and the capture 

capabilities of the exhaust hoods at 

the process points. SSM also 

observed the manufacturing process 

and operator procedures. The 

outcome was recommendations for 

modifications to the ventilation 

systems and modifications to the 

fume capture hoods to move the 

fumes away from personnel and into  

exhaust systems for removal. SSM 

then provided the design of those 

modifications resulting in a compliant 

environment. 

V
e
n
t
il
a
t
io

n
 
D

e
s
ig

n
 
 

BUILDING SAFETY | MECHANICAL ENGINEERING 

UNIVERSITY OF PENNSYLVANIA 

Ventilation Study 

SSM completed a study to provide options to ventilate the “attic” space  of 

Weightman Hall. The space contained two air conditioners discharging hot 

condenser air into the space. The existing ventilation of this space was not sufficient 

to remove the heat leading to an increased load on the air conditioners and 

decrease in performance of the units which are rated at ambient temperatures of 95 

deg. F. Temperatures in the attic space were believed  to  exceed 120 deg. F. 

SSM explored options to ventilate the space housing the air conditioners to provide 

a satisfactory ambient condition or modify the installation to mitigate the impact of 

being installed in an interior space.  SSM mechanical engineers surveyed the site 

and documented existing conditions including several existing and apparently 

abandoned duct systems in the vicinity of the air conditioners and the space in 

which the units are housed and the surrounding areas in sufficient detail to develop 

ventilation options. The final report included three options for creating a satisfactory 

environment for the operation of the air conditioning units and budgetary 

construction costs for each scenario. 

NESTLE WATERS NORTH AMERICA 

NWNA is a business unit of Nestlé Nestle Waters North America (NWNA)  

S.A. The Nestlé Waters business represents 10% of Nestlé, S.A. global sales and 

holds the number one leadership position for bottled water brands in the world. 

Nestlé Waters North America represented 36.4% ($)of the bottled water market in 

2010 producing water under the brand names of Perrier, Aqua Panna, S. Pellegrino, 

Deer Park, Arrowhead, Ice Mountain, Ozarka, Zephyrhills, Poland Spring, re-source, 

and Nestle Pure Life.  SSM has worked with NWNA at several sites throughout the 

United States including Poland Springs ME, Breinigsville PA, and Zephyr Hills FL.  

 

Our services have included providing ventilation studies at these three facilities to 

evaluate airflow, contaminant migration, and temperature control. A key element and 

driver of the study at two of the facilities involved area carbon monoxide levels 

above the OSHA guideline. SSM performed both spot and time-history testing of 

carbon monoxide levels as well as space temperature and observed operating 

procedures within the facility.  The studies provided recommendations for 

modifications and additions to the ventilation systems including recommendations 

for ventilation control systems to achieve the desired results while minimizing energy 

consumption. Subsequent projects included the design of those ventilation systems 

and the design of the ventilation control systems including heat recovery.  Other 

projects have included the design of new ammonia chiller cooling systems, HVAC 

design for clean manufacturing areas, ventilation system validation, and arc flash 

studies and training.  


