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Chapter 1 : High-Rise Plumbing - It's All the Same Right?
Buildings may be classified as low-rise, high-rise, and a number of other categories. â€¢ Low-rise building is: âˆ’ less
than seven (7) stories or 75 ft. from street level.

The density of buildings, traffic, the scarcity of land, and a competitive spirit among developers are all factors
that work together to push modern buildings higher. Sometimes, especially in motion pictures, we envision
high-rise buildings as towering skyscrapers. The National Fire Protection Association NFPA defines a
high-rise building as a building with an occupied floor that is 75 feet above the level where the firefighting
apparatus would stage firefighting operations. That low threshold requires several specific features to be
designed into buildings to promote life safety and allow for emergency responders to safely and quickly access
the higher levels of the building, thereby saving lives and considerable invested resources. With that fairly
simple definition, all high-rise design challenges should be the same, right? Perhaps some additional
discussion is warranted before we make that determination! Pressure Problems High-rise design and
construction present more than a few special challenges, especially regarding the design of plumbing systems.
Some of the biggest challenges to high-rise plumbing design relate to controlling pressure. Pressure is both
friend and foe in plumbing systems. Plumbing engineers learn early on that as you lift water above a datum,
you lose one pound per square inch for every 2. While this may seem a reasonable incremental loss, it can be a
significant penalty when the water is raised 75 feet; then, a requirement is added to maintain a high minimum
pressure at the top of the column. Many designers answer this challenge daily. For instance, a common
condition in a water riser serving a toilet group in an office building supplied with flush valve fixtures requires
25 psi at the most remote fixture. You add a pressure boost system to meet that demand on the top floor. A
common complication begins when you begin to stack floors. The combined head pressure causes the pressure
at the bottom may exceed the allowable safe level as limited by code and materials. This too is a fairly routine
condition that often is solved by either placing pressure-reducing valves on each level where pressure exceeds
code maximum or branching from the higher pressure riser to make a pressure zone. This pressure zone uses a
central pressure-reducing valve and sub-riser to meet the minimum pressure required at the highest level and
the maximum pressure allowed at the lowest level. This particular method has been used successfully in many
high-rise building designs. Supplying adequate water pressure at all levels of the building is critical for
building occupants, although economics, basic building functions, and overall heights have significant impact
on methods of water supply distribution. Numerous intermediate-height and even very tall high-rise buildings
use various pumping schemes. One early method used elevated storage tanks at the top of the building with fill
pumps at the bottom of the building, a classic gravity downfeed arrangement. This method evolved into direct
pumping systems using multiple pump packages with constant-speed, constant-pressure controls. Both of
these methods proved to be reliable and affordable through the years, and many such designs are still active
today or still are used in current design practices. Continuing improvements and development of
variable-frequency electric drives and an ever-increasing emphasis on reducing energy consumption and costs
make the variable-speed, direct-pumped package a modern workhorse of the industry. The critical need to
provide adequate flow and pressure gives the high-rise plumbing engineer ample opportunity to practice their
craft. From this fundamental training, more advanced texts could include the Pumps and Pumping Systems
Handbook, published by ASPE, as well as training brochures published by all reputable pump manufacturers
and system packagers. Even the seasoned professional can benefit from occasional review of these texts to
refresh some of the basics and rediscover some of the subtleties of pressure booster systems. Drainage
Pressure control on the drainage side presents other challenges. True, water is essentially the same in either
system; however, drainage theory holds that considerable air travels downward with the water flow. This
watery sleeve travels at very nearly 15 feet per second fps , propelled by gravity but restricted by friction.
When the piping remains vertical, the entrained air is relatively simple to control, but when piping offsets
from the vertical, the fluid flow velocity drops considerably, filling the entire pipe diameter. Horizontal,
sloped drainage piping should flow in the 4â€”8 fps range, so it is easy to see that a large slug of water can
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quickly develop. The impact of these fluid and air fluctuations can be controlled by effective use of yoke
vents, relief vents, and vent connections at the bases of stacks. Here again, the solutions are largely not unique
and have been used successfully on many intermediate-height and even extremely tall high-rise buildings. For
those who are just beginning in this type of plumbing design, a recommended reference is High Rise Plumbing
Design, by Dr. A related concern is the impact of the hydraulic jump on the piping itself. The mass of water
and the rapid change of velocity from vertical to horizontal cause this jump. While the pressure associated
with this jump is significant, it does not destroy the fitting at the base of the stack. Rather, the movement of
the pipe stresses the frictional forces that hold the joint to the pipe, leading to eventual coupling failure. Good
design must compensate for the strong thrust that occurs at this change of direction. Venting Once the water is
raised and used, it is discharged to a drainage system that includes an attendant venting system, which is
responsible for the flow of air in the drainage piping network. Air is critical to the drainage process because
drainage flow is caused by sloping pipes, and the motive force is gravity. Absent air, the drainage would range
from erratic to nonexistent. When the water in a pipe flows to a lower area, air must be added to replace the
water, or a negative pressure zone will occur. If this zone is near a fixture, air will be drawn into the drainage
system through the fixture trap with an easily identified gulping sound and very slow drain performance. This
condition will lead to poor performance throughout the drainage system and trap seal loss due to siphoning or
blowout. The remedy for this condition is venting. At the individual fixture level, this consists of a fixture
vent. As the number of fixtures increases, venting needs do as well, evolving into a venting system, with
branch, circuit, and loop vents at the appropriate locations. When dealing with high-rise drainage stacks, a
vent stack should be attendant, allowing for pressure equalization and relief along the height and breadth of
the system. Aside from relieving pressure in the drainage system, the vent system allows air to circulate in
both directions in response to the fluctuating flow in the drainage system. In many high riser vent designs,
where stacks need to offset horizontally on a given floor, a relief vent is required. Although not often
highlighted, the building venting system also serves to supplement the vent for the municipal sewer, relieving
noxious or even hazardous gases and allowing the sewer to drain without pressure limitation. Vertical Piping
Plumbing engineers must consider the impact of plumbing systems on general construction practices. Most
experienced engineers and contractors will agree that vertical piping systems are generally more effective than
horizontal piping systems in multilevel projects. Vertical piping uses fewer supports, hangers, inserts, etc.
Altogether, vertical piping is a pretty good bargain; however, it is not without penalty. The penalty of vertical
piping is multiple penetrations through structural slabs. Each of these penetrations must be sealed or protected
to prevent vertical migration of fire and smoke i. Not only is the sealing of penetrations an issue, but the sheer
number of penetrations can be equally difficult. The location of these multiple penetrations is critical to the
integrity of the structure and the function of the fixtures even more than the aesthetics of the built
environment. Higher buildings require more robust structures, further limiting the allowable spaces for
penetrations. Other structural practices, such as post-tensioned beams and slabs, which serve to lighten the
overall building structure, can limit even further the available locations for slab penetrations. Successful
high-rise design requires the entire design team to take extra effort to read, understand, and interpret the
impact of building systems on one another, as well as be open to discuss, coordinate, and adjust each
individual system to suit the needs of the building. A well-executed high-rise design is an integrated and
complex assembly, and each component should be treated as a part of that integrated whole. Fire Protection
One area that should not be overlooked in any high-rise design is the fire protection systems. As a minimum,
all high-rise buildings should have sprinkler systems on each floor and standpipe systems in each stairwell.
These systems have proven themselves throughout the years to significantly save both life and property. The
specific type, coverage density, and outlet placement all vary based on the building type, height, and location
and local fire authorities. All high-rise buildings containing re protection systems have large, dedicated fire
pumps to provide the flows and pressures required for the individual system. While not always tasked with
these system designs, plumbing engineers need to know that these systems are an integral part of the building
and must account for their presence regarding equipment space, riser locations, and ceiling cavities. Sanitary
and vent piping and storm water piping within the building are mostly hubless cast iron, selected primarily for
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availability and quiet operation. Underground sanitary and rainwater is hub and spigot cast iron with gasket
joints. In some instances, particularly horizontal, large-diameter drainage below grade, the piping is ductile
iron with mechanical-type joints. Water systems for these buildings are typically Type L copper. Tubing sizes
2 inches and smaller are typically assembled using solder; for larger diameter tubing, we usually leave the
contractor the choice to braze or use mechanical joints with roll groove fittings. Except for extremely tall
buildings, these materials generally give good service over a wide pressure range and are within maximum
pressure limits by significant amounts. As buildings get taller, many water systems can exert pressures that
exceed the safe working pressure of copper tubing. In some areas, stainless steel light wall pipe Schedule 10 or
standard pipe Schedule 40 is a reasonable alternative to increase safe working pressures. Both of these
materials can be joined using roll groove mechanical joints. Complex High-Rise Structures Moving from the
very general discussion about basic concepts of design and system coordination, one must consider pressure
piping in the water supply and distribution system, as well as general drainage and venting approaches.
Finally, plumbing engineers must recognize the impact of plumbing installation on the building structure. All
of these discussions apply, in various degrees, to any type of high-rise building: These challenges multiply
when plumbing engineers design buildings that are more complex because of function, such as hospitals.
Typically, hospitals have a higher density of plumbing fixtures than most other types of buildings, leading to
more penetrations to serve them. Hospitals offer a challenge because they require so many more systems.
Aside from the routine rainwater, sanitary drain and vent, and cold water systems, hospitals often have other
special piping needs, such as laboratory waste, medical gases, or multiple water temperatures to serve patient
care or cleaning and sanitizing purposes. Each of these additional systems must be complete and follow the
general requirements of the systems already discussed. Many hospitals have laboratories, and some other types
of institutional buildings may have drainage systems to serve chemical- or acid-using fixtures or equipment.
Where this occurs, it is important to define acceptable piping materials, in both suitability to the medium being
piped as well as acceptability to the local authority. High silicon iron, borosilicate glass, polypropylene, and
PVDF are all commonly used. Different materials have different strengths and weaknesses. Iron and glass
piping are almost universally suitable for use with most acids, bases, and similar chemicals. Both are heavy
and require more space for installation, but they are not easily attacked by flame or generate heavy fumes and
smoke. Simple penetration protection is adequate in most locations. On the other hand, plastic products can be
somewhat troublesome for both chemical drainage systems in general and high-rise buildings in particular.
They have a narrower list of chemicals that they resist well, and they are more fragile as well as susceptible to
failure by flame exposure. Plastics also may cause smoke-generation issues that must be addressed to maintain
life safety.
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Chapter 2 : 5 innovations in high-rise building design | Building Design + Construction
High-rise buildings aren't just bigâ€”for engineers, they present big challenges. Multi-story structures can contain a
broad range of uses, different-sized units, and a host of complex systems to tackle.

Signature Place is a mixed-use, story, high-rise tower located in central Florida. The project consisted of
apartments with five levels of covered parking. All residential units had water views. An amenities deck was
provided above the parking structure. The tower building functions from an engineering perspective and is
architecturally inspirational. There are three floors of office space located above ground-level retail spaces in
two linear buildings. There is also an on-site management office in the tower. The project is operated under
the condominium form of ownership. There were 13 different residential unit types that included simplex,
duplex, and triplex layouts. Many of the various unit types did not stack up with the identical unit types below.
The project was completed with two club rooms and a state-of-the-art fitness center. There were mechanical
and electrical drawings required for the project. It will be the centerpiece of Kingdom City, a new urban
development of more than 23 million sq m, and will feature a luxury hotel, office space, serviced apartments,
condominiums, and an observation deck. I have worked on several very tall buildings, including some quite
unusual ones. Several years ago, I worked on the Stratosphere Tower, Las Vegas, one of the first buildings to
use elevators as part of the egress plan. How have the characteristics of such projects changed in recent years,
and what should engineers expect to see in the next 2 to 3 years? In fire protection, we are still adapting to
changes that were instigated by the World Trade Center. New criteria are still being added to the codes,
particularly for very tall buildings. Mechanical, electrical, plumbing MEP , and fire protection systems
designers can only work within the limits of the infrastructure components available in the market. As
buildings continue to reach for heights previously unimagined by designers, the need for innovative solutions
to the increasing system pressures increases. The current MEP systems design approach for super-tall
buildings must consider smaller vertical zones to manage the imposed system pressures and efficiently adapt
to occupancy requirements. Smaller zones distribute and isolate the pressure. At some future date, new
technologies or innovations will need to be developed to support the construction of the next super-tall
building. Engineers may expect to see more mixed-use projects in the years ahead where you can live, work,
and dine within walking distance of your home and save the expenses of commuting. With environmental
awareness growing across the globe, more developers are also choosing to build green and demanding more
sustainable construction. Although rapacious consumers of energy, high-rise buildings offer compact,
high-density alternatives to urban sprawl and limit our carbon footprint by limiting the use of automobiles.
What are some challenges you have faced in coordinating structural systems with mechanical, electrical,
plumbing MEP , or fire protection FP systems? High-rise buildings require that special attention be paid to the
working pressure limitations of all equipment, coils, piping systems, and supports. Pipe expansion control
techniques are also more critical. Decoupling working pressures more than once in a story tower is not
uncommon. Designing for proper air balancing of the tower toilet and clothes dryer exhaust risers to minimize
short-circuiting air at the upper floors is also necessary. This attention is not as critical in low-rise buildings.
Smoke evacuation systems are code required for buildings more than 75 ft high. With a high-rise tower, this is
a more critical task that requires commissioning. Architects will say that managing wind loads is also just as
important as aesthetic considerations. Safety and life safety concerns also remain a paramount concern as do
security and communication systems. What trends are you seeing for this building type? One issue being
addressed more than ever before is the actual need for fire-resistance, balancing the feasible fire size with the
amount and location of structural protection. This may lead to increased protection in some areas and
decreased in others. This type of analysis takes knowledge in both fire protection and structural engineering,
as well as computer modeling capability that was not available 10 years ago. Once uniquely American in cities
like Chicago and New York, high-rise buildings have been exported around the world. High-rise towers have
now become a symbol of rising power and influence around the world of the emerging economies and make
the statement. We will see more of them, and they will be greener.
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Chapter 3 : Electrical Design Manual For High Buildings And Skyscrapers | EEP
It runs the entire height of the building, 50 stories. With a slab-to-slab height of 10 ft, the pipe is ft tall. A typical support
for such a pipe is the riser clamp, installed maybe on every other floor.

The fourth improves the efficiency during operation. Modulating flameâ€”The heat input to the boiler can be
adjusted continually modulated up or down to match the heating load required. Modulating flame boilers have
a minimum turn-down ratio, below which the boiler cycles off. Compared to steady-state units, the capacity of
the boiler can come closer to the required heating load. Modular boilersâ€”Another energy-efficient measure
is to assemble groups of smaller boilers into modular plants. As the heating load increases, a new boiler enters
on-line, augmenting the capacity of the heating system in a gradual manner. As the heating load decreases, the
boilers are taken off-line one by one. Oxygen trim systems continuously adjust the amount of combustion air
to achieve high combustion efficiency. They are usually cost-effective for large boilers that have modulating
flame controls. Ventilation Systems Ventilation systems deliver conditioned air to occupied spaces. In
commercial and institutional buildings, there are a number of different types of systems for delivering this air:
Constant air volume CAV systems deliver a constant rate of air while varying the temperature of the supply
air. If more than one zone is served by a CAV system, the supply air is cooled at a central location to meet the
need of the zone with highest demand. The other zones get overcooled or, if comfort is to be maintained, the
air is reheated at the terminal units. CAV systems with reheat are inefficient because they expend energy to
cool air that will be heated again. CAV systems with reheat, however, provide superior comfort in any zone.
Constant airflow reduces pockets of "dead" air, and reheat provides close control of the space temperature.
Variable air volume VAV systems vary the amount of air supplied to a zone while holding the supply air
temperature constant. This strategy saves fan energy and uses less reheat than in a CAV system. VAV
systems, however, can have problems assuring uniform space temperature at low airflow rates. At times, the
minimum airflow required for ventilation or for proper temperature control may be higher than is required to
meet the space load. When this occurs reheat may be required. Low-flow air diffusers in VAV systems help
maintain uniform air distribution in a space at low airflows. These devices can be passive or active. Passive
low flow diffusers are designed to mix the supply air with the room air efficiently at low flow. Active diffusers
actually move the outlet vanes of the diffuser to maintain good mixing at low flow. Active diffusers can also
be used as VAV terminal units. Fan-powered VAV terminal units provide another method to improve air
distribution at low load conditions. These units combine the benefits of a VAV system, by reducing central fan
energy and reheat energy, with the benefits of a CAV system, by maintaining good airflow. There are two
major types, series and parallel: Series fan-powered units maintain constant airflow to the zone at all times;
parallel fan-powered units allow the airflow to the zone to vary somewhat, but do not allow the airflow in the
zone to drop below a desired level. Both, however, allow the central fan to throttle down to the minimum
airflow required for ventilation. Raised floor air distribution delivers air low in the space, at low velocity and
relatively high temperature compared to traditional plenum mounted distribution systems. Delivering air
through a series of adjustable floor-mounted registers permits room air to be stratified with lower temperatures
in the bottom portion of the room where people are located and high temperatures towards the ceiling. This
system type is attracting increasing interest because it has the potential to save energy and to provide a high
degree of individual comfort control. These systems have historically used constant-volume air delivery.
Manufacturers arenow beginning to offer VAV systems that are more easily designed, installed, and operated
with raised floor plenum systems. Ventilation System Controls In recent years, ventilation control systems
have become more complex and, if installed and maintained properly, more dependable. Among the
advancements are: Direct digital control DDC systems using digital-logic controllers and electrically-operated
actuators are replacing traditional pneumatic controls. Pneumatic systems use analog-logic controllers and
air-pressure actuators. DDC systems are repeatable and reliable,provide accurate system responses, and can be
monitored from a central computer station. DDC systems also require less maintenance than pneumatic
systems. However, pneumatic controllers can be less expensive than electric actuators. Hybrid systems use a
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combination of digital logic controllers and pneumatic actuators. CAV systems should have controls to reset
the supply air temperature at the cooling coil to provide the warmest air possible to the space with the highest
cooling load. This reduces reheat throughout the system. However, the temperature should be no higher than is
necessary to properly dehumidify the air. Another option to reduce reheat is to use a bypass system. Bypass
systems work like variable volume systems at the zones, but have constant airflow across the central fan. VAV
systems can now be designed to serve areas with as little as six tons of cooling load. Inlet vanes or, better yet,
variable speed fans should be used to control air volume. In systems that have supply and return fans, airflow
monitoring stations should be used to maintain the balance between supply and return airflow. CO2-based
control systems control the amount of outside air required for ventilation. These systems monitor the CO2 in
the return air and modulate the outside air damper to provide only the amount of outside air required to
maintain desired levels. Since CO2 does not account for contaminants released by the building materials e. In
large commercial and institutional buildings, devices used to produce cool water are called chillers. The water
is pumped to air handling units to cool the air. They use either mechanical refrigeration processes or
absorption processes. Mechanical refrigeration chillers may have one or more compressors. These
compressors can be powered by electric motors, fossil fuel engines, or turbines. Refrigeration systems achieve
variable capacity by bringing compressors on or off line, by unloading stages within the compressors, or by
varying the speed of the compressor. The major types of compressors are described below: Reciprocating
compressors are usually found in air-cooled direct expansion DX systems for residential and small commercial
systems. They can also be found in chillers with capacities of 10 through tons. To better match part-load
conditions and achieve higher operating efficiencies, multiple compressors can be employed in a single
system. Scroll compressors are manufactured in the 1 to 15 ton range. Multiple compressors can be found in
water chillers with capacities of 20 to tons. Scroll compressors require less maintenance than reciprocating
compressors. Rotary screw compressors are found in chillers with capacities of 70 to tons. Centrifugal
compressors are used in chillers with typical capacities of to 7, tons. Centrifugal chillers are the most efficient
of the large-capacity chillers. Absorption chillers are heat-operated devices that produce chilled water via an
absorption cycle. Absorption chillers can be direct-fired, using natural gas or fuel oil, or indirect-fired.
Indirect-fired units may use different sources for heat: Absorption chillers can be single-effect or
double-effect, where one or two vapor generators are used. Double-effect chillers use two generators
sequentially to increase efficiency. Evaporative coolers, also called swamp coolers, are packaged units that
cool the air by humidifying it and then evaporating the moisture. The equipment is most effective in dry
climates. It can significantly reduce the peak electric demand when compared to electric chillers. Typical
full-load operating efficiencies for chillers are noted below: Small air-cooled electric chillers have 1. Large
and medium-sized air-cooled electric chillers have 0. Similar water-cooled electric chillers have 0. Lower
values such as 0. The COP of absorption units is in the range of 0. Engine-driven chillers attain COPs of 1.
Cooling tower Condensers are heat exchangers that are required for chillers to reject heat that has been
removed from the conditioned spaces. Condensers can be either air-cooled or water-cooled. Water-cooled
condensers often rely on rooftop cooling towers for rejecting heat into the environment; however, it is possible
to reject the heat to the ground or river water. Air-cooled condensers are offered on smaller, packaged systems
typically from less than one ton to tons. They are initially less costly than water-cooled condensers, but do not
allow the chiller to operate as efficiently. Water-cooled condensers use water that is cooled directly from the
evaporative condenser or indirectly via a cooling tower. The lower temperature achieved by evaporating water
allows chillers served by water-cooled condensers to operate more efficiently. A waterside economizer
consists of controls and a heat exchanger installed between the cooling tower water loop and the chilled water
loop. Air-Conditioning Equipment Controls Controls that significantly affect the energy efficiency of chillers
include: Variable speed drives achieve good part-load performance by matching the motor output to the chiller
load, and by cycling off at a lower fraction of capacity than constant-speed chillers. Multiple compressor
achieves a closer match of the load than single-compressor chillers by sequencing the compressors as needed.
Water temperature reset controls raise the water temperature as the demand decreases, allowing for more
efficient chiller operation.
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Chapter 4 : High-Performance HVAC | WBDG Whole Building Design Guide
In tall buildings pressure zoning is necessary to keep the installation economical since high pressure piping and
components are more expensive. Current practice is to design the heating system at minimum supply water temperature
and.

Structural concerns[ edit ] A story building under construction in Shanghai. The truss sections made of
triangular struts will house mechanical floors. Some skyscrapers have narrow building cores that require
stabilization to prevent collapse. Typically this is accomplished by joining the core to the external
supercolumns at regular intervals using outrigger trusses. The triangular shape of the struts precludes the
laying of tenant floors, so these sections house mechanical floors instead, typically in groups of two.
Additional stabilizer elements such as tuned mass dampers also require mechanical floors to contain or service
them. This layout is usually reflected in the internal elevator zoning. Since nearly all elevators require machine
rooms above the last floor they service, mechanical floors are often used to divide shafts that are stacked on
top of each other to save space. A transfer level or skylobby is sometimes placed just below those floors.
Elevators that reach the top tenant floor also require overhead machine rooms; those are sometimes put into
full-size mechanical floors but most often into a mechanical penthouse , which can also contain
communications gear and window-washing equipment. On most building designs this is a simple "box" on the
roof , on others it is concealed inside a decorative spire. A consequence of this is that if the topmost
mechanical floors are counted in the total, there can be no such thing as a true "top-floor office" in a
skyscraper with this design. Mechanical concerns[ edit ] Besides structural support and elevator management,
the primary purpose of mechanical floors is heating, ventilation and air-conditioning , and other services. They
contain electrical generators , chiller plants, water pumps , and so on. In particular, the problem of bringing
and keeping water on the upper floors is an important constraint in the design of skyscrapers. Water is
necessary for tenant use, air conditioning , equipment cooling , and basic firefighting through sprinklers
especially important since ground-based firefighting equipment usually cannot reach higher than a dozen
floors or so. It is inefficient, and seldom feasible, for water pumps to send water directly to a height of several
hundred meters, so intermediate pumps and water tanks are used. The pumps on each group of mechanical
floors act as a relay to the next one up, while the tanks hold water in reserve for normal and emergency use.
Usually the pumps have enough power to bypass a level if the pumps there have failed, and send water two
levels up. Special care is taken towards fire safety on mechanical floors that contain generators, compressors
and elevator machine rooms, since oil is used as either a fuel or lubricant in those elements. Mechanical floors
also contain communication and control systems that service the building and sometimes outbound
communications, such as through a large rooftop antenna which is also physically held in place inside the
top-floor mechanical levels. Modern computerized HVAC control systems minimize the problem of
equipment distribution among floors, by enabling central remote control. Aesthetics concerns[ edit ] The
former World Trade Center twin towers. The "dark bands" were vents for the mechanical floors. The
mechanical penthouse top, box shaped section with vent housing elevator equipment, boilers, and cooling
tower for high rise condominium in Toronto , ON. The resulting visible "dark bands" can disrupt the overall
facade design especially if it is fully glass-clad. Different architectural styles approach this challenge in
different ways. Rather it emphasizes the functional layout of the building by dividing it neatly into equal
blocks, mirroring the layout of the elevators and offices inside. In the IDS Tower in Minneapolis , the lowest
mechanical floor serves as a visual separation from the street- and skyway -level Crystal Court shopping
center and the office tower above; the upper mechanical floor above the 50th and 51st floors, the uppermost
occupied floors serves as a "crown" to the building. Conversely, designers of the recent postmodern -style
skyscrapers strive to mask the vents and other mechanical elements in clever and ingenious ways. This is
accomplished through such means as complex wall angles Petronas Towers , intricate latticework cladding Jin
Mao Building , or non-glassed sections that appear to be ornamental Taipei , roof of Jin Mao Building. In each
case, mechanical penthouses and spires are counted as floors, leading to higher total floor counts than usual.
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The official count of 11 corresponds to the number of groups in the office section. Floors 92â€” contain
"communications equipment" and so are not typically counted as mechanical since they do not service the
building itself. One World Trade Center: Floors 2, 3, 4, 5, 6, 91, 92, 93, , Some sources erroneously mention
12 floors, in groups of 3, due to the height of the vents actually the ceilings there were higher and because
levels 44 and 78 were skylobbies which in many buildings sit directly on top of the mechanical floors.
However the twin towers had one occupied office floor under each skylobby, accessible through escalators.
Willis Tower Formerly Sears Tower:
Chapter 5 : Mechanical floor - Wikipedia
28 High-rise Plumbing Design NFPA defines a high rise as a building with an occupied floor that is 75 feet above the
level where firefighters stage operations.

Chapter 6 : High-rise Building AutoCAD dwg files.
This is a crucial aspect for a high-rise hotel building and, in this way, an efficient MEP system becomes an indispensable
condition that can make a difference. In fact, a MEP system can have a major impact on the level of comfort and
well-being perceived by guests and, consequently, on room occupancy rates.

Chapter 7 : The importance of MEP clash detection for high-rise hotel buildings - Valsir
High-rise Building is a tower square, skyscraper, condo tower, private tower, loft piece, piece of pads, or office tower is a
tall building or structure utilised as a private as well as office building. Ã¢â‚¬Å“ From the individual Ã¢â‚¬Ëœ skyscraper
Ã¢â‚¬â„¢ to the urban clusters of Ã¢â‚¬Ëœ concrete canyons, Ã¢â‚¬â„¢the names for high-rise.

Chapter 8 : Mechanical, Electrical & Plumbing â€“ Building Services Engineering | WSP
Network design with SIMARIS design. This application manual provides an overview of the electrical design installations
of a high rise building that are important for the electrical power distribution and describes the basic and preliminary
planning of the power distribution for an example.

Chapter 9 : World-Renowned High-Rise Engineers | WSP
Peter Simmonds and Rui Zhui | International Journal of High-Rise Buildings from other floors' conditions. Almost all
buildings are not completely airtight or open between floors.
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