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Property Management: Moving Towards Sustainable

Vertical Urbanism
MV ER: AT REXFENEELRTEX

Xiaobo Chen, Shanghai Tower Construction & Development Co., Ltd

BREBRI, LM A BRRLRHIRL A

As the highest tower in Shanghai, and at the forefront of a new generation of supertall towers nationwide, Shanghai Tower will anchor the city’s
Lujiazui district, which has emerged as one of East Asia’s leading financial centers. The following chapter will present Shanghai Tower's property
management structure, in addition to the applied concepts of supertall high-rise property management. The focus will be placed on how to
integrate, to the greatest extent, our best property management services, and even our specific operation modes. The chapter will also explore
the property management structure in regards to its synergistic active participation and support of various public welfare and environmental
protection activities. Therefore, corporate responsibility and the ultimate goals of creating a comfortable and harmonious commercial, working
and living atmosphere are achieved. In that regard, keeping up with the pace of city development as a whole is simultaneously maintained.

LiEFCABELEAGEREROHEK, ZRRCERARLERE—BHNERT O —. AXFENBTHLAT LEFOAER
—BEEAANYVERRSG, FERRWAEHNVEERSESE5RIFERNEEAREN R RE, HEEREER, #HE

P AGFERRE L . AN, EFEFFEEIMT LR L TR

As the highest tower in Shanghai, and at the forefront of a new generation of supertall high-rise
towers in China (see Figure 5.18), Shanghai Tower will be overseen by a professional property
management service team. They will be committed to maintaining and improving the already
high standards of enterprise operations. Specifically, they will be aiming at shaping the highest-
quality Shanghai-style property culture, providing attentive and considerate customer service
while creating a celebrated and excellent brand. This brand is fully expected to emerge as one
of the best enterprises in Shanghai, or even the whole nation, depending on its strong and
abundant market strength.

Intelligent Building Management

Control Room

The establishment of a control room will certainly transform and promote the traditional
monitoring center into a mass command center, thereby, necessitating the monitoring and
control of information and dispatch systems for the tower as a whole. As information will be
centralized and monitored in a timely fashion, emergency events can be handled appropriately,
ensuring safety and accessibility within the tower. The transformation of decentralized control
into a concentrated one produces a breakthrough in traditional work specifications. The control
room will be upgraded through centralized cooperation and additional support, coinciding with
the national initiative. Already fully applied and integrated into the building's critical systems,
like illumination, heating, cooling, ventilation and power generators, various intelligent building
control technologies, which are already highly intensive, can enormously reduce energy
consumption. The reduction is achievable merely by monitoring and commissioning a truly
orderly, controllable and effective management system.

Standard work inspection instructions have been prepared for active itemized video inspection
work done by the security team on duty in the control room. Instructions have also been
made for the operation of all equipment and facilities in the tower, in addition to daily safety
and maintenance checks. The goal is to fundamentally change old behaviors and concepts
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like “no event, no danger”” As a result, site
management will be changed from a
passive management model to an active
management model.

Realize Highly Intelligent Building
Management and Further Promote BIM
System Development

The achievement of positive development
results using BIM will in consequence
accelerate the application and integration
of BIM into property management services.
The submission of the concept “Property
Asset Operation Platform = BIM + FM + IBMS”
and the formation of 3D visible space (i.e. an
innovative integration of three-dimensional
animation, dynamic operation, plane
management, instant dynamic video and
effective operation management interface)
will consequently improve management
effectiveness and accuracy while ultimately
enriching the overall management model.
Utilizing BIM will, in a true sense, meet

the targets of energy conservation and
environmental protection. Ultimately, we
perform BIM application-based information
management to promote management
efficiency, improve management quality,
shorten different kinds of construction terms,
reduce management costs, analyze and
realize minimum energy consumption, and
directly consider the user’s feelings through
external ventilation, lighting, air distribution
and visibility.

Other benefits of BIM are: 3D renderings and a
promotional demonstration; quick calculations
and upgraded accuracy; precise scheduling
and less extravagance; synchronized
comparisons and effective control; virtual
construction and effectual coordination; round
inspection and reduced reworking; trouble
extracting and decision supporting.

Safety Management

Operation Management

A realized three-dimensional intelligent
building and a comprehensive stereoscopic
communication setup is composed of: wired
and wireless communications networks;

Figure 5.18. Rendering of the Shanghai Tower at night (Source: Gensler)
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Figure 5.19. Intelligent curtain wall. (Source: Gensler)
E5.19. % b % & ROBEBA (R IR: Gensler)

public and dedicated frequencies; exclusive and common communication equipment; as well
as ordinary and special functions that are all respectively mixed with each other. Additionally,
all the property management staff require the ability to transmit images, videos, drawings,
statements, and other types of information related to daily work activities. These capabilities will
be achieved merely by using portable computers, with the aim of improving work quality and
efficiency, while also protecting the personal safety of staff during operation.

Construction of media video control systems for equipment operation is fundamental in
guaranteeing the protection and observation of critical facilities. Dually important is the
utilization of a high-speed network channel to perform mutual communications, telephone
conferences and the transmissions of drawings.

Fire Fighting Management

Fire fighting management systems in Shanghai Tower, consist of indoor and outdoor fire
hydrant extinguishing systems, automatic sprinkler and water fog sprinkler systems, a 1G-

541 gas fire control system, an intelligent fire fighting system for large spaces, automatic dry
powder extinguishing systems and other building fire extinguishers within the planned project
boundary. In the event of a fire, the system detection component will send fire alarm signals to
a fire alarm control unit in the fire control center. It will then initiate an audible alarming device
while reporting the specific location of the fire. The solenoid valve of the relevant sprinkler pipe
network will be opened in the mean time, so as to rapidly and effectively extinguish hazardous
fires and using the same system to cope with any reignitions. Additionally, the fire fighting
system is endowed with such functions as manual operation, automatic control and emergency
operation.

The total flooding IG-541 clean gas extinguishing system will be separately fixed in a
conventional high and low voltage power distribution room, transformer room, switch cabinet,
communications room, backup power grid room and lift machine room.

The main control room, dimmer room, lift generator room, UPS machine room and other
communication rooms located in the basement will all be installed with high-pressure water
mist fire suppressing systems, which represents cutting-edge technology in water-based fire
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protection. It is peculiarly characterized by its high pressure and ultrafine water mist for the main
purposes of enormously improving water-based fire suppression efficiency, while guaranteeing
the critical safety of the generator room and whole tower.

Evacuation Management (Fire or Non-Fire Emergency Management)

As a supertall high-rise building with more than 100 floors, Shanghai Tower features a “stretched
and torsional”evacuation staircase in consideration of extreme events which require a large
scale evacuation. This is especially troublesome for the elderly and those with limited physical
mobility. Therefore, Shanghai Tower attentively consolidates its own exceptional circumstances
and demands, with the satisfaction of prevailing international design safety standards, to
actively seek breakthroughs and innovations and ultimately complete the “Shanghai Tower
Evacuation Plan’

- Evacuation by Zone (Office Region): Lifts and evacuation staircases on each floor and a
refuge floor for each entire office zone are all arranged across the office region. Every 12
floors are equipped with an independent two-story mechanical layer with one refuge
floor therein. The whole tower is divided into 10 separate zones technically endowed
with independent control of increasing pressure and extracting air-flow in case of
emergency. The said evacuation method primarily focuses on the arrangement of those
displaced on the refuge floor, while not taking into account evacuating all the people
from the tower.

- Evacuation by Section (Hotel and Observation Area): Utilize high zone fire lifts to
evacuate the people in such comparatively densely populated areas, such as hotel and
observation areas (both located in high zones) out from the building or to a safe region
therein.

- Retrofit several passenger lifts arriving at the transfer layer as evacuation lifts for
emergency use. On account of the several zones between the refuge areas in Shanghai
Tower, in which the hotel covers the largest area (including 15 layers), a comparatively
prudent way of evacuation in case of a fire or emergency is to assemble the people
using a staircase in the refuge area of the same zone. The evacuees would then be taken
from the refuge layer where they would be assembled by specific lifts by zone. The lifts
arriving at the designated layers with specific functions in the tower shall be retrofitted
and equipped with protective settings for special use (i.e. retrofitting 13 office expresses
into emergency evacuation lifts) in order to provide solid and substantial supporting
hardware measured for rapidly evacuating a large staff by swiftly shuttling up and down
between different zones throughout Shanghai Tower.

Energy Conservation Management

Green energy conservation concepts will be integrated into the architectural design and
management operations, for example:
- Use of green plants on each floor as air filters (i.e,, plants in sky lobby — see Figure 5.19)

- Intelligent external fagade with an adjustable shading coefficient (i.e., External facade
with 120-degree rotation)

- Providing enough sun shade in the summer while still fully utilizing daylight (intelligent
curtain)

+ Harvest and reuse rainwater (water reclamation system)

External Curtain Wall Design
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A central aspect of the atrium design is the double transparent facade which wraps the entire
building. Essentially, the atrium serves as a respirable second skin for the major structure, like

an insulating blanket which muffles the tower, and diminishes energy consumption as a result.
The buffer between the inside and outside warms up the cool air outside during winter, and
dissipates the heat from the building’s interior during the summer. Such round-the-clock indoor
airflow circulation indeed contributes to coping with the intense heat of summer and freezing
cold in the winter.

Intelligent Curtain and lllumination Systems
As for the use of renewable resources in external and internal illumination of a supertall high-
rise, Shanghai Tower concentrates on:

- Taking advantage of sunlight during the winter and ventilating the atria during
summer. Orienting the building automatically and adjusting roller blinds for each floor
to the proper position, as per the angle of the sunlight all year round. This ensures the
maximum balance between sun shading, lighting and transparency.

- The main orientation of the transparent facade of the tower is southeast, which is the
best approximate orientation that allows for adaptable transparency and controllable
privacy. Proper orientation design enables adjustable transparency for customization
of the interior environment in diverse climatic change whenever necessary, or even for
indoor privacy and freedom through certain adjustments.

- A spectrally selective low-E coating applied on the curtain shall be considered for sun
shading in virtue of the spiraling form of the tower. Some intolerable sunlight or harsh
noise will inevitably exert adverse impacts on a work environment, in terms of comfort
and health as too much exposure to ultraviolet radiation may otherwise cause physical
discomfort. At the same time, programmable illumination systems shall be applied to
control illumination in public areas as well as in large tenant areas. Other illumination
will be controlled by photoelectric sensors and a local switch.

Effective solutions for various resource issues will not only be beneficial to global environmental
protection, but in current society as well, since enthusiastically pursuing it has become popular.
However, it will also inject a more fashionable brightness into the work and lifestyle of the
Shanghai Tower tenants.

Wind Energy

The use of renewable resources in Shanghai Tower, such as wind energy, is characterized by
aerodynamics which is specifically designed for various urban wind environments. This offers
cost savings and the convenience of installation on urban buildings and structures, making it
possible to efficiently operate in gusty and turbulent winds. A total of 270 grid combined wind
turbines will be installed at the top of Shanghai Tower (see Figures 5.20). They will primarily

be powering the building's exterior lighting and some of the parking areas. The turbines will
produce an estimated 54,000 kWh/year in renewable energy.

Cogeneration

Two internal gas combustion engines are installed as the prime movers for a cogeneration
system, whose generating capacity will be connected to the internal grid of the tower. High-
temperature gas and water jackets are jointly produced during generation. The internal
combustion engines will respectively go through a heat exchange while the second side of
hot water and waste heat will be recovered afterwards. The secondary side of hot water will be
used as a heat source in hot-water LiBr absorption refrigerants for air-conditioner cooling in the
summer and winter. It may also be used for heating after a heat exchange in cold weather.

Combined Cooling, Heating and Power (CCHP), a kind of energy distribution, and one of

the essential measures taken to cope with atmospheric pollution. It also increases multiple
energy resource rates, which is typically characterized by saving energy, ensuring an improved
environment, supplying more electricity and improving other extensive achievements. With

its comprehensive efficiency rate of over 90% on one side, a cogeneration system will utilize
the heat energy from natural gas to the full extent. On the other side, a part of the heating cost
can be generally reduced and apportioned into electricity fees, thus relieving the burden on
operation costs. This will completely utilize heating energy and profoundly increase the overall
energy efficiency. In light of the exceptional advantages of cogeneration for energy conversion
efficiency, Shanghai Tower will take into account the implementation of this technology for
energy conservation measures.

Ice Storage
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Figure 5.20. The building’s crown will house wind turbines to generate energy for the exterior
lighting of the building. (Source: Gensler)
F5.20. & T K %2 R XA K AUk A A H /s RAR B AR, (RIR: Gensler)

An ice storage system is equipped with three centrifugal electric refrigerators with two working
conditions and ice coils with a total ice storage capacity of 26400 TRh, which, through its heat
plate exchanger, supplies freezing water at 6 °C to the lower zones of the building with a return
water temperature of 13.5 °C. A heat plate exchanger combined with conventional centrifugal
electric refrigerators supplies cooling to the lower building zones. An ice storage system can be
operated under any of the four work conditions below:

. Single ice making and storage
2. Single ice melting and cooling
3. Single cooling by the machine
4. Combined cooling between a machine and an ice storage tank.

In addition to the above statements, an ice storage system is also endowed with the following
favorable attributes:

- Meets electrical demand during peak-shifts so as to transfer huge electrical loads while
balancing electricity supply

- Reduces emissions of CFC and inflamer from the building

- Cuts down total electrical load demand to relieve external demand stress

- Upgrades building infrastructure

- Saves on investments, retrofitting, maintenance and other air-conditioning system costs
to reduce operation expenses

Plants for Air Filtration

One-third of the building area in Shanghai Tower will be designated as green space in the
future, largely interspersed with indoor landscaping. When considering the fact that employees
will spend several hours of their time working indoors where air circulation is considerably
lower, and where toxic material concentrations are an alarmingly 5 to 10 times higher than it

is outdoors, it is easy to understand the importance of using air filters to improve the indoor
environment. Green plants will be brought into play for its natural air filtering capabilities.
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Through reasonable distribution and planning, the large amounts of landscaping will
dramatically reduce the adverse impacts imposed by the heat island effect, while effectively
absorbing and filtering air impurities. The high-efficiency irrigation systems, as well as low-
maintenance plants which require less watering and care, will further reduce the consumption
of water resources.

Service Management

Zone and Outsource Management

At present, those enterprises leading in the domestic property management field have
gradually completed the transformation from “service provider”to “service integrator.” During
which time, property management has specially segregated itself from property services for
the limitless purposes of refining professional quality service. Achieving the desired effects of
increasing efficiency by downsizing staff has also been implemented.

The property management company that was specifically set up for Shanghai Tower shall forge
and promote our own unique core business model, developing it far beyond other imitators. As
for those non-core businesses, a tailored outsourcing strategy shall be applied in order to refine
our competitive advantage and allow us to continuously develop within the company.

During the initial two to three years after opening, the business will use a 1/3 mode where
employees will be composed of: 1/3 self-recruitment (key staffs) + 1/3 outsourcing or labor
export +1/3 (self-cultivation).

Transform from a Simple Service Provider to an All-In-One Property Manager for the
Schematization, Promotion and Implementation of Four Innovations:

1. Innovation in Efficiency: based in operation and system interfaces. We shall take efforts
to provide our services more quickly and efficiently. As the saying goes, “time is money."
Innovation in efficiency is rooted in providing quicker and more efficient services that
save time for our customers and ourselves.

2. Innovation in Quality: based in service and procedure interfaces. What we shall take
into account is to provide a better service. The integration of concepts and direction of
our 3Q Customer Service, is especially dedicated to cater to the goals of high-quality
international policies:

+ Quality: meaning, improving customer service quality
+ Quickly: meaning, satisfying a customer’s demands as soon as possible
- Emotional Quotient: meaning, providing considerate and thoughtful service

Promote comprehensive [ISO 9001: 2000 Quality Management System Certification]
in practice, standardize procedures of customer service and fully improve service
quality, as service is all about customers. What our customers really need is immediate
solutions for their troubles.

3. Innovation in System: based in information and technology interfaces. What we shall
pay great attention to is to make our service less complicated and more convenient.

+ Procedure Guidance: design operation proceedings for work procedures and data
information.

- Meticulous Service: present service language standards for work procedures.
+ Dynamic Display: accurately display detailed data information.

« Task Reminder: reminders for important issues and special notes within 2 days.
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- Core Data: utilize core data for
access for targeted daily work.

« Common Service: familiarly deal
with common service items
(consultation or acceptance of
specific issues).

« Marketing Assistance: take
advantage of effective information
involving customers for marketing
and follow-up functions.

« Effect Summary: summarize work
from data for the real and direct
effects.

4. Innovation in Operation: based in
marketing and operation interfaces.
What we need to think deeply
about is how to save and make
money simultaneously. Promotion
and transformation in each stage
will always be accompanied by
innovations in efficiency, quality,
systems and operation. Only the
enhancement of efficiency and
quality in the service phase could
enable man power and practical
experiences to get access into the
marketing phase. The operation
stage is otherwise premised by
the improvement of efficiency and
quality in the marketing stage. So
only by acting on the core roles
in innovation and then orienting
ourselves from the perspectives of
our customers can we consistently
make innovations and achievements
in efficiency, quality, systems and
operation. This will gradually lift
our overall competitiveness and
ultimately satisfy the needs of our
customers.

Future challenges will otherwise give a

boost to the overall brand advancement and
opportunity expansion for the actual purposes
of creating a harmonious and comfortable
commercial workplace and living atmosphere
while making our contributions to the city’s
development.

Figure 5.28. Rendered view of the interior entry lobby. (Source: Gensler)
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