In the modern workplace

In the modern workplace, Cabling in the return air plenum spaces may not be the pinnacle of insanity but it’s getting rather close.
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In the modern workplace, office buildings are like huge fishbowls with lots of light and sealed against leaks. The efficiency of the Heating and Cooling with the air conditioning systems have been maximized to work in a closed system. Energy control systems monitor the demands for heating or cooling throughout the structure and adjust the zones as required. The workers in the building deliver the best production when the environment is "comfortable". All of this technology is working in a symphony to increase productivity in the building.

In the modern workplace, there are white noise background sound systems to "sooth the savage beast" and reduce distractions. Lighting systems are tweaked to give us just the right levels of luminescence to enhance our vision and reduce eyestrain. The security systems are laid into the structure to protect the companies and the workers from internal and external dangers or theft. In many buildings, video surveillance is added to the security systems to increase the level of safety.

In the modern workplace, there are life and fire safety systems designed to protect life and property. Sprinkler systems have reduced the dangers of fires substantially.  All but the most catastrophic fire dangers have been addressed in the National Electrical Code. Building Codes vary from one local authority to another, but overall, these codes do a very good job of delivering the goods when it comes to safety.

In the modern workplace, the systems for increased functionality are increasing geometrically. The information technology that has exploded on the scene in the past 25 years is pushing our imagination with solutions that were not even dreamed of a few years ago. Many separate specialties are coming together, like: building automation, VDV (voice-data-video) telecommunications, life safety, security, workplace automation, and mechanical and electrical engineering.
During the 1970s and the early l980s, trade magazines began running stories on "intelligent buildings." Publications concerned with mechanical systems did articles on automation systems making buildings more energy-efficient. Magazines serving the communications industry told how advanced telecommunications systems have made buildings more efficient and therefore more intelligent. As a result of extensive press coverage and supplier advertising, there has been a slow but steady growing pressure on owner/developers to build in the concepts of intelligent buildings in order to be more competitive.

 In the modern workplace, there are a host of different labels for the intelligent buildings. One pilot group for this new approach is CABA. Continental Automated Building Association is a not-for-profit industry association that promotes advanced technologies for the automation of homes and buildings in North America. Their mission is to encourage the development, promotion, pursuit and understanding of integrated systems and automation in homes and buildings. http://www.caba.org/aboutus/public.html
Another organization that is focused on the IBS (Integrated Building Systems) is NECA (National Electrical Contractors Association) http://www.necanet.org/  This prestigious organization is also heavily involved in the codes and standards process to make these technologies a safe and functional reality.

BOMA International (Building Owners & Managers Association) is a major driver for this new "smart building" concept. http://www.boma.org/Splash  The smart buildings are reported to cost less to operate and are more appealing and easier to lease. Existing older buildings, lacking the sophisticated features of the newer, more intelligent structures may continue to lose tenants to their more intelligent competitors. 
This is not a new idea
Twenty years ago, the November 1985 issue of Engineering Digest carried an article showing how steel framing and cellular steel flooring have contributed to building intelligence and increased safety. Fortune, Forbes, and Business Week have all carried extensive articles on the intelligent building business. 
What do we do with the older, less intelligent existing buildings? In New York, the Rockefeller Center, built in the 1920s, created its own telecommunications corporation to implement a sophisticated shared telecommunications system in all of its 19 buildings. Since the beginning of this service, they have expanded their charter to include many other features of the smart building concepts.
The ORBIT study carried out by the Harbinger Group of Connecticut showed that many existing buildings in North America lacked the "intelligence" to effectively handle the information technology systems used by the businesses that are tenants in buildings. This situation still plagues many building owners. The more recent post 9/11 security requirements have exacerbated the need for integrated building systems.  One lesson that continues to plague our industry is the growing need to understand that the communications networks or "highway systems" in the building are a critical component of achieving functionality as a smart, safe, and secure structure.  
The concept of integrated building systems is unable to break out of its adolescence because the technology advances are flooding in so fast that we cannot accommodate their impact.  Remember, a standard definition of an intelligent building remains illusive. One developer commented that it's "a building that is fully leased." It follows then that any feature helping to lease the building fully could be considered intelligent.
One definition, which resulted from the International Symposium May 1985 in Toronto was: "an intelligent building combines innovations, technological or not, with skillful management, to maximize return on investment." Again, 25 years later, this remains a challenge in the world of commercial real estate.  
  High Technology

The National Academy of Sciences in Washington, DC had a committee dealing with "electronically-enhanced" buildings. In recognition of the electronic aspects of an intelligent building, you may divide the operation into five categories: 
· energy control 

· life and fire safety systems
· security  

· VDV telecommunications systems 

· workplace automation 

The high technology concept of intelligent buildings was introduced in the United States over a quarter of a century ago and it has taken off like a rocket. The ultimate dream design of an intelligent building is to integrate the five operating areas into one system. The concept of the intelligent building is well advanced globally, however, the United States seems to fall behind other countries in the actual implementation of this exciting new technology. 
Sustainable Life Safety & Security Systems 

Intelligence with respect to life safety in an intelligent building consists of the use of high technology to maximize the performance of fire alarm and security systems while at the same time minimizing costs. Life safety factors involved in intelligent buildings are: 

· Reduced manpower dependence 

· Closed-circuit television 

· Card access control 

· Toxic Gas, Fire & Smoke detection
· Access & Intrusion alarms 

· Emergency control of elevators, HVAC systems, doors 

· UPS 

IAQ (Indoor Air Quality) & IEQ (Indoor Environmental Quality

"Cabling in the return air plenum spaces may not be the pinnacle of insanity but it’s getting rather close."

Fluoropolymer materials, once thought to be the best choice for materials in the plenum spaces, have come under scrutiny from OSHA and EPA for health and safety hazards that were not understood until recently. With the breaking news on serious problems in the realm of IAQ and IEQ, many designers are wishing they could have another shot at the building design, particularly when it comes to where we put the cabling. Today, the predominant method of cabling in the US workplace is installing CMP cables in the return air plenum spaces. We are coming to grips with the news that this is a very bad idea. Cabling in the return air plenum spaces is recognized as unhealthy and unsafe. This may not be the pinnacle of insanity but it’s getting rather close.



At a minimum, PLEC systems (Power, Lighting, Electronic and Communications) are essential in any commercial building. Every building's design team and owner/manager know that a building must have a relatively sophisticated infrastructure that can contribute to the IBS (Integrated Building Systems). These technologically advanced and rapidly changing systems must meet the demands of an increasingly information-driven society. Public and private office buildings, universities, schools, hospitals and lodging facilities must have safe and functional wire management systems that can accommodate accelerated demands.

Fire prevention, in terms of wire management, is fairly simple. We must comply with the writing of all applicable building codes. Interpretation of the intent of these codes is a major challenge. Building codes are, in fact, a "record of mistakes" not to be repeated. However, the codes have missed a big villain, TOXICITY. Amazing as may seem, the current NEC (National Electrical Code) does not require TOXICITY testing on the low voltage or fiber optic cable that are rated for use in the return air plenum spaces.

Smart Buildings must include infrastructure designs that promote safety
Most codes have two aspects - the rules that are there to save lives and the rules that are there to protect property. Proper selection and placement of the correct wire management/wire distribution systems can achieve both.

The true costs of failing to invest in proper health and life safety measures include, but are not limited to:

Loss of life
Injuries to occupants and firefighters
Replacement costs
Lost revenues, rents and business
Higher cost of insurance
Lost tax revenue
Increase in fire fighting and police costs
Impact on neighborhood property values and quality of life
Loss of jobs
Diminished value of asset

Therefore, when we evaluate and select any system, every aspect that affects people's safety must be considered. It is a prudent investment in the welfare of the community. In addition, safe buildings are more marketable and retain their value better.

Let's begin with the fact that few available systems can be designed properly and can be safe and code compliant. There is no "perfect system" that answers every building's requirements and often, combinations of systems are necessary to address user needs.

The purpose of this analysis is to make architects, engineers, owners, investors and agency heads aware of critical design issues. You should consider each system as it relates to new construction as well as the renovation of existing buildings. You should also be aware of the advantages, limitations and construction realities.

Emphasis should be on prevention or control, first of ignition, then of limiting the transmission of toxic gasses, smoke and fire. The next goal should be to limit problems during construction and tenant changes to reduce hidden costs and maintain code compliance.

Building Design must include wire management systems and components.

All components must be tested and approved, and should have a good track record. Testing means that an accepted test method, usually ASTM or NFPA, has been utilized by a licensed laboratory that is acceptable to the state and local code officials where the component will be used. Laboratories that are acceptable everywhere in the U.S.A. are Underwriters Laboratories (UL), ETL, and NFPA. At this time, there are no formal requirements for plenum-approved cable to be retested over time to insure the test requirements for CMP (NFPA 262) can still be met. Many cable industry experts refer to this loophole in the NEC as "safe today and useless tomorrow".

The purpose of electrical conduit or electric metal raceway is:

To protect the enclosed wires and cables from mechanical injury and corrosion.
To provide a grounded metal enclosure for the wiring in order to avoid a shock hazard.
To provide a system ground path.
To protect surroundings against fire hazard as a result of overheating or arcing of enclosed conductors.
To support conductors, prevent sagging and thinning of ductile copper or aluminum which could increase resistance and cause overheating.
To prevent exposure of wire insulation to fire or elevated temperatures which could cause toxic fumes that can incapacitate or kill the building occupants.

 
 
 
Costs vary greatly from one system to another. First costs, long term costs, risks and value engineering as an investment should be considered.

The systems that may be considered are:

Poke-Thru Wiring
Cellular Floor Systems
Wired Partitions and Power Poles
Access Flooring (raised flooring)
Flat Wire (under-carpet) System
Cable Tray Systems (ceiling based)
Surface Raceways (For direct connect or for wired partition feed)

Cellular Floor Systems (within the floor slab) is perhaps the most desirable of all the infrastructure distribution systems available for the "office of the future".

These systems differ from other wire management systems in that they are often part of, and integrated into, the structure of the building. The cellular system is normally part of a "composite design," using steel deck, welded studs and electrical cells to form a complete structural/electrical system in one operation.

The cellular floor system design accounts for its low overall cost. The need to have independent cells for power, telephone, data and life-safety wiring (smoke detectors, fire alarm, emergency lighting and emergency generation) is a very important advantage of this system. The electrical systems have their own space - they do not share space with other ducts, pipes, lights, vents or sprinklers; therefore, wiring in cellular floor systems is not subject to abuse by other trades. Wire security, shielding and wire integrity are not compromised.

In the event of a fire in the workplace, it is critical that the designer understand the significant value of the placement and control of the fuel load from materials placed in the cellular floor systems. These systems offer a substantial barrier to fire hazard and the spread of toxic gasses and smoke.

The most popular design of cabling infrastructure during the past 30 years has been the installation of CMP (plenum rated) communication cables in the overhead return air plenum spaces. There are no fuel loads or fill limits on the cabling in the overhead return air plenum space. This scenario has created a huge and unexpected potential danger for the workplace.

New building designs utilizing cellular floor systems are a MUST to prevent a repeat of the safety and health fiasco that developed during the past three decades.

Considerations

Only companies with complete U.L. system approvals and NEC compliance, as well as a proven track record, should be considered.

Systems with "open top trenches" allow wire lay-in from the floor, a labor saving factor. Also, capacity vs. pull-thru feeders is greatly increased.

All cellular floor systems with preset outlet boxes and trench headers require spray fireproofing on the underside of the slabs. Therefore, lightweight concrete offers no cost advantage. Bar joists are not U.L. approved to support most conventional cellular floor systems.

Shallow cellular systems can be used for rehabbing existing buildings, if the structure can take the additional load. New fill materials, i.e., self-leveling gypsum that cures in one or two days and meets all fire requirements, may soon be available.

Wire capacity of cellular systems is a major consideration in today's electronic age. Three-inch deep cellular systems provide optimum wiring space and spanning capabilities, with activations as close as 2' X 2'.

Since the A.I.S.C. (American Institute of Steel Construction) Code requires a specific spacing for deck weld-down or shear studs (not to exceed 18"), cellular deck systems that exceed this dimension are in violation of requirements for composite members and structural engineers should examine this very carefully. Significant reductions in composite beam strength can occur if this spacing is exceeded, even by only a few inches.

 
Cellular floor systems perform best when abandoned wire is removed from the system. Good wire management and good housekeeping are closely related.

The cellular system is a totally grounded system since it is welded to the steel frame. The use of plastic covers on the floor outlets will eliminate static shock on hand contact -- an important consideration for office occupants.

Communication systems often require R.F. shielding and wire security that cellular systems provide.

Cellular floor systems provide the best overall benefits of any wiring distribution system, including low cost, flexibility, capacity and wire management, at a cost that is competitive with Poke-Thru wiring.

Cellular floor and underfloor duct distribution systems must be designed as part of the office building structure. Cellular floor consists of structural steel decking, which is an integral part of composite floor slab in steel frame construction. A metal channel, called a trench header, connects the individual cells and is installed flush with the finished floor slab. The degree of flexibility with cellular floor depends on the module spacing of the presets and cells. Because the preset inserts are easy to activate and de-activate, cellular decking offers some of the lowest relocation costs.

Several major changes are on the horizon

Several major changes are on the horizon. These changes will have a huge impact on building design. Indoor air quality and indoor environmental quality demands are becoming an irresistible force for the building owner. Tenant or occupant safety and health issues can no longer be ignored. The liability associated with these hazards may make a building financially untenable. Toxic gasses, hazmat (heavy metals), asbestos, and accumulated fuel loads all add up to a top priority concern for the architect, engineers, and building owners and managers. We must consider all of the safety and health factors associated with the infrastructure in the office of the future. Remember: Safety is too important to ignore.

In the modern workplace, the cabling industry will someday have to face reality about the life safety threat it has created.  
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