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MEP Design Challenges
AL BB By PR R

Kam Chuen (Vincent) Tse, Lung Wai (Herbert) Lam, Ho-Yin (Vincent) Leung & Yong Mao, Parsons Brinckerhoff
WRR, AR, RERFE, 170 (LH) 7IRA A

The Suzhou Zhongnan Center is a megatall building of a mixed-used nature, including international Grade-A offices, a seven-star hotel, an
observation deck, deluxe apartments, small-office home-offices (SOHOs), conference facilities, and retail. The design challenges from an MEP
perspective include providing for a safe, reliable, high-tech, first-class, green, sustainable, and user-friendly building. These include the design
of two (2) high-efficiency energy centers, district steam supply, ice storage system, 20kV power supply, high-voltage emergency generator,
greywater and rainwater recycling, solar photovoltaic panels, advanced technological intelligent systems, the most reliable full-gravitational
and dual-source fire services water tank protection available, and supplementary elevator evacuation with enhanced MEP protection.
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Design Challenges for Attaining a Safe and Reliable Building

Certain design challenges have been encountered for this megatall building in ensuring that
the tower is safe and reliable. The first consideration is the critical issues for its fire and life safety
(Tse, 2012). A fire and life safety performance-based analysis was performed for special features,
which include the fire and life safety for the 16-meter-high, 4,000 square-meter ground floor
lobby, fire safety and evacuation for the podium grand ballroom (Level 7), and the fire and life
safety for the sunken plaza at the basement level under the podium. Beyond complying with
the fire codes, enhanced fire and life safety measures are also adopted.

From the architectural standpoint, a supplementary elevator evacuation system (by means of
shuttle elevators) with enhanced design provisions and operational procedures is included. For
example, the evacuation elevator lobbies are smoke-proofed with pressurization. The number
of firefighting elevators has also been increased, while the separation between refuge levels has
been reduced. As for the structural solutions, several designs have been adopted to enhance
the fire resistance of the building core and supercolumns, the belt and outrigger trusses, and
the slabs of refuge/MEP and typical floors.

The mentioned provisions are also supplemented with other active firefighting measures,

should a fire disaster occur, which includes fire equipment power cables being fire retardant for
three hours under a temperature of 950°C while low-voltage supply cables (other than those of
fire equipment) are of Low Smoke Zero Halogen (LSOH) type. Moreover, fully gravitational fire
services tanks that contain 540 cubic meters of water are strategically situated at the uppermost
level of the megatall building (see Figure 2.8). These water tanks complement the Tuned Mass
Damper (TMD) system and eliminate the need for pumps, which would require maintenance
and be prone to failure. For a more reliable water supply system, pressure-break fire services tanks
located on MEP floors are utilized instead of pressure-reducing valves; and a dual-water source is
available due to the 630 cubic-meter fire services tank in the basement, in addition to the tank on
the top level.

As for the mechanical, ventilation, and air conditioning system, the general intake is provided
with air filtration, whereas the kitchen exhaust is provided with electrostatic precipitators and

20 | Architecture, Systems and Environmental Design

24T ERFHRITIE
HHRXEEGERENELE5E, &
TTHN T ER A E L k. & E2ERKREL
M5 E T e (WHRE, 2012) . RITH
PR M #EAT T 7 5 & a2 2Bt st o
., AR BRERE: Biek. ®#H4,000°F
TRHEERARE., BHELIT 78, U
FAEEHMET IR F. Wi, HFEEHE
ez Ek, ARATHEAENET S
EoRetE.

NERFHAELR, KRAEXAT &4
WA I 5B AR TR E R A B
A G BLREMA R EIRTRA S Al
JE, TARGIEHEEHN, YBEZHE
WA, HG A EA R e, W
REMWAERK, KEXAT £ MR
BA, UMERFEOEAERE, B
4 fu e RE AT AR . AR AR/ WL B A AR
BRI KRE

B FRBF KT, AELEIE AL
K, HE A KS0E HiEkK
IK3/NETEE T & IR L, DLRRE T
W PR T s IR & (RE T &N o b
S, 54031 77 KBy 2 E H1 B A TT W H &
HEEREHREAL (FH28) o X AL TR
B R ERRE TMD) RS T R, T
AREFRELET RAE A ARG K I E
B R o SRR T HLE B 88 E B A 4R



UV odor removal units located prior to the
discharge level to the ambient air. Intake and
exhaust points are separated at th ground
level and oriented toward different fagcades on
the MEP floors within the tower to prevent air
from short-circuiting. Another safety precaution
involves the cooling towers being remotely
located from the fresh-air intake to preclude
the dissemination of Legionnaire’s disease.

Other challenges such as gas leakage and the
presence of dangerous goods and equipment
pose additional threats to achieving a

safe building. Early gas leakage detection

and emergency (incident) ventilation are
implemented for gas-supply pipe ducts
within the tower core, with the ventilation
rate double what the code requires to

further enhance the life-safety provision. In
addition, dangerous goods and equipment
like generators, underground diesel tanks,

gas pressure-reducing stations, and gas-fired
backup boilers are located away from the tower
and podium footprint. For the achievement

of system reliability, one of the actions is to
furnish the emergency lighting system with

a centralized Emergency Power Supply (EPS)
system connected to an emergency generator
power backup, with a continuous power
supply for at least three hours.

Design Challenges for Attaining a High-
Tech and First-Class Building

The Suzhou Zhongnan Center is considered
a high-tech performance structure due to
the utilization of upgraded intelligent control,
monitoring, surveillance, and communication
systems (see Figure 2.9). In other words,
advanced technology with Building
Management Systems (BMS) is adopted to
allow automatic control and monitoring of
MEP systems via Direct Digital Control (DDC)
controllers, which are able to continue to
operate independently in case of network
malfunctioning. Up-to-date technology

has been integrated throughout to permit
network interface with open protocol for
monitoring of readings, interfaces with
various systems and connections to control
consoles for various users.

Figure 2.8. Location of fire services main water tanks (Source: PB)
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In addition, integrated security systems with full digital security surveillance systems and access
control systems are provided for the entire development. Security alarms, on the other hand,
are exclusively provided for critical areas. Each functional area has an independent integrated
security system with equipment and control consoles under individual areas for easy operation
and good management. The seven-star hotel has additional room control units which centrally
and remotely control all lighting, curtains, and air-conditioning within the guest room. Another
system that has been enhanced is the emergency broadcast alarm system, which serves public
areas, elevators, and lobbies according to different fire compartments. The innovative feature
of this system is that it permits the emission of background music during normal scenarios and
emergency broadcasts during fire breakouts. Furthermore, fiber optic networks that have a

full backbone for network and communication, and video access control and communication
systems are provided to the luxury apartments and SOHO office areas.

The office spaces are designed to international Grade A specifications. For example, Variable
Air Volume (VAV) air conditioning systems are adopted to avoid the installation of water pipes
in tenant areas and to minimize the noise and maintenance nuisance with the use of fan coil
units. Variable air-flow rate is adjusted based on tenant-cooling load requirements to achieve
maximum energy efficiency. The grade-A office facilities also contain two Air Handling Units
(AHUV), Electricity (EL), and Extra-Low Voltage (ELV) rooms on each typical office floor with the
highest reliability. To suit flexible office-floor planning, raised floors are also adopted for the
cables and electrical trunking.

Feett 5t (Intelligent Design)

e

B K s (Intelligent Evacuation)
(BMS)

FEEEERYG
(CarPark Management
System)

SZAERRAG

(Integrated

=

AR E 2 ZAETRAR

(Energy (Structural Cabling
Management) System)

LRI EIN

(Internet)

HEEEEHERS
(Guest Room Contro
Unit)

Figure 2.9. Intelligent systems design (Source: PB)
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Figure 2.10. Green and sustainable design strategies (Source: PB)
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Overall, these design features are aimed to facilitate the flexible adaptation of the building
and diversify the building use by means of automation, as well as conserve and save energy
where possible, and to make the international Grade-A office area suitable for tenant use
(Tse & Lam, 2013).

Design Challenges for Attaining a Green and Sustainable Building

Energy-saving not only leads to a first-class designation but also to a green and sustainable one
(Lam, 2013). A LEED Gold certification and a China Green Star Three-star rating have been pre-
determined for the megatall tower. Energy-loss reduction solutions have been engineered for
achieving the aforementioned goals (see Figure 2.10).

Firstly, the tower has two high-efficiency energy centers (see Figure 2.11) for air conditioning
systems that enable the reduction of energy loss through transmission and heat exchange of
chilled water through the tower height. This will not only provide energy-efficient operation, but
also the pipework will be subjected to a lower working pressure with higher system reliability. A
high-zone independent energy center is also provided for the individual operation of the seven-
star hotel, whereas a basement energy center serves the podium, retail, and office areas. In
addition, the waste heat generated by the district steam from Suzhou Industrial Zone is recycled
for heating purposes; steam is directly supplied throughout the building height to minimize
energy loss through transmission and heat exchange of heating water.

Other energy-saving design elements include the supply of 20kV high-voltage power (see
Figure 2.12) to diminish the energy loss during its transmission and to save space for cable
installations. High-voltage generators are also integrated for the power supply to high zones

for the same energy-efficient purpose. The consumption of electricity during peak usage

along with the tariff in Suzhou is decreased by implementing an ice-storage system and solar
photovoltaic panels. Additionally, greywater and rainwater recycling are implemented to reduce
water usage and to improve the environment throughout the building.
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Figure 2.11. Location of energy centers (Source: PB) Figure 2.12. Location of electrical stations (Source: PB)
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Design Challenges for Attaining a User-Friendly Building

The user-friendliness of a building is an element that cannot be overlooked. In this sense, the
building has a backup gas-fired steam boiler to maintain a year-round heating operations
for the hotel. Potable water supply serves different zones to allow individual operation and
maintenance by different users. In addition, individual systems are provided for various
functional areas for easy operation and management and to facilitate any future alterations
and/or renovations. If these include future expansion with spare capacities, the complex

development is already equipped with adequate technological and control/monitoring systems.

For instance, a dedicated Internet Protocol (IP)-based network CCTV system, comprising IP CCTV
high-definition cameras, Power Over Ethernet (PoE) switches, fiber backbone with horizontal
Category 6 Cable, video management server, video recording server, network video recorders,
storage RAID, CCTV monitors, and control workstation. This system configuration allows
maximum flexibility for future expansion and with the latest technology.

Another ELV provision is a Security Alarm System, which operates by means of alarm sensors
such as magnetic door contacts, panic alarm buttons, water-proof panic alarm buttons and
water detectors for central monitoring and control, and event logging of system operations. In
addition, an Access Control System has been integrated for the use of card reading for restricted/
authorized controlled areas. The central equipment and workstations for these two systems are
located inside the Security Control Room and will be high-level interfaced with the CCTV system,
providing an overall“Intelligent Security System”to protect the premises and the people inside.

Additionally, a Structured Cabling System (SCS) is designed to provide an open and reliable
platform for telecommunication services. For vertical risers, multi-mode fiber cables are used for
data transmission, and multi-pair Category 5E cables are used for voice transmission; while all
horizontal distribution uses Category 6 UTP cables. These cabling provisions are able to serve all
required telecommunication services (i.e. voice, data, and Wi-Fi).

For the hotel portion (see Figure 2.13), a Single Master Antenna Television (SMATV) system is
provided; this will also integrate foreign channels in conjunction with Cable television, which
distributes the local television programs. The overall combined signal will be distributed to
the television outlets through a single-backbone wiring network, which in turn will include
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Figure 2.13. Extra-low voltage backbone systems diagram (Source: PB)
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information channels. Space allocation on the podium roof with associated trunking is also
reserved for office tenants to install their own Very Small Aperture Terminal (VSAT) satellite dishes.

Summary

Designing one of China’s tallest buildings may come with challenges, yet, the design team
surpassed all expectations by delivering a first-tier MEP system for the building to represent a
Safe, Reliable, Technologically-Advanced, Green, and Sustainable megatall tower. This is made
possible by provisions such as two highly efficient energy centers, district steam supply, ice-
storage system, 20kV power supply, high-voltage emergency generator, rainwater recycling, solar
photovoltaic panels, advanced technological ELV systems, full-gravitational and dual-source fire
services water tank protection, and supplementary elevator evacuation with pressurization to
evacuation elevator lobbies. These key MEP design features and latest technologies available have
contributed to the successful delivery of a sophisticated system for the tower.
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