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This chapter explores methodologies and approaches for achieving sustainable design for megatall buildings, through the review of various
sustainable design elements that will be implemented in the Suzhou Zhongnan Center. Based on the stipulations of LEED CS 2009, the design
team established targets for reducing energy demand, which will be achieved through elements such as ice storage, optimization of
facades and fenestration, and targeted distribution of the HVAC systems and chiller plants. In addition, greywater and rainwater recycling

programs are pursued.
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Energy Design

Energy-saving design is always at the core of a green-building concept. Particularly for megatall
buildings, energy savings involve the extensive investments made in lighting, ventilation,
cooling and heating systems. The starting point for reducing energy consumption is to optimize
performance of the building envelope. The optimized building envelope had been achieved by
a comparative study of the typical floor’s energy consumption, then reviewing various options.

Demand Reduction
Based on the requirement of LEED CS 2009, the design team established the following targets.

« The energy consumption of MEP systems should be decreased by 20% in comparison
with the latest Chinese energy code.

+ The annual energy cost of the building should be decreased by 16% compared with
ASHRAE 90.1-2007.

In an attempt to achieve the established energy-saving targets, the impact on building HVAC
load and operating cost, building-envelope measurements, such as fenestration U-value,
opaque wall U-value, and glass shading coefficient (SC) were studied. As shown in computer
energy models, better facade insulation will reduce the HVAC load and related operational cost
at a slightly higher initial cost. With the comprehensive consideration of initial cost, operational
cost, energy savings, and building shape etc, the facade parameters outlined in Table 2.1 were
finalized.

Heating and Cooling Sources

The height of the HVAC-serviced area in this project is 598 meters. If only one centralized water
cooled chiller were used, then at least four heat exchangers would be needed to avoid over-
pressurizing the water system. Each heat exchanger will lead to a 1°C temperature difference
Therefore, in order to maintain the temperature of the highest point at 7°C, to achieve
dehumidification, the output water temperature of the chiller should be set at 3 °C. This will
result in significant reduction of efficiency of the chiller and cause huge energy loss. As a
result, a separate chiller plant room was proposed for the hotel area.
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Considering the division of property
ownership and the measurement of needs,
the offices at the lower levels of the tower and
podium space are provided with their own
dedicated water-cooled chiller plant rooms.
Megatall buildings have a very high air-
conditioning demand at peak times. In order
to balance cooling and heating demands, an
ice storage system was proposed. Although
the ice storage system will do little to reduce
energy consumption, it will balance the
electricity demand between daytime and
nighttime, which will contribute to the
preservation of the city’s energy infrastructure
and protect the environment, which had been
encouraged by local policies.

The peak cooling load for a typical summer
day is 72,510 TRH (excluding the apartments).
The ice storage system's anticipated capacity
required is 21,760 TRH, which is 30% of the
daily peak cooling load. Since most of the
cooling requirement for the hotel will occur
during the night, the ice storage system will be
mainly used for the offices and podium at the
bottom of the tower (see Figures 2.14 and 2.15
and Table 2.2).

In order to avoid consuming additional
electricity and/or gas, all of the HVAC heating
load and domestic hot water load will come
from civil waste steam.

Renewable Energy
Using solar energy was a major goal of
the project.

The tower’s roof is not flat, so 1,500 square
meters of solar panels were placed on the roof
of the podium. The annual energy generated
is expected to be 261,450 kWh, which will be
used for powering the service equipment in
the podium such as fans, cooling tower, etc.

Water Design

Because of its lakeside setting, it is commonly
though that Suzhou has a very rich water
resource. In fact, much of Suzhou's water

Types Assembly Opaque wall U-value | Glass SC
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Table 2.1. The consideration of energy-saving targets in the facade
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Figure 2.14. Office Ice Storage
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Office Podium
PN i3
Peak-time HVAC Summer | Chiller Plant Peak-time HVAC Summer | Chiller Plant
. . Equipment cooling . Equipment

PDertformance chiller Speratl?t\/Cost additional electricity ggsetratlon Cost
: a electricity EREFEARE | Cost Demand g | BALEREE
R Demand BANBREE | ANMEARER | A |

A 5 R R
Regular 1086 kw 1,978,000 RMB | 0 2100 kw 2,678,000 0
System
FHRG
Ice Storage 448 kw 1,006,000 RMB | 6,000,000 RMB | 1087 kw 1,508,000 7,000,000 RMB
System
KEARGR

Table 2.2. Cooling demand at office and podium levels
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comes from other cities and runs through
Suzhou. The total water resource for the city
is 10 billion cubic meters, or less than 2,000
cubic meters per capita. Seventy percent of
its water is sourced from other provinces
and cities, and the other 30% is from local
rainwater. Therefore, if a drought occurs in
the upstream area, Suzhou will have a lack of
water. In addition, pollution of surface water
means just under 50% of the water can be
used for industrial and domestic purposes.

Huge water demand will not only increase
the operating costs and life-cycle costs of

the building, but would also add pressure

to municipal water supply and treatment
facilities. On the contrary, buildings that use
water efficiently can reduce maintenance costs,
produce less sewage, lower sewage treatment
costs and reduce the initial investment for the
city water supply system.

Therefore, water conservation is taken as an
important design objective.

Reducing Water Demand

Water-saving products will be introduced to
all water consuming points in the building.
The preliminary design and benchmark
comparison are listed in Table 2.3.

Design for Greywater

Megatall buildings use and discharge a
significant amount of water daily. Due to the
large number of apartments in this project,
the water resources consumption is even
more significant. However, the large amount
of greywater brings more opportunities for
water saving in this project through greywater
reuse.
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Sanitary | Water Closet | Urinal :;:‘Jgg:ry Shower Kitchen Sink
A AEE MEE TAFEE AL Yok Ak FA Ak
Office/Retail/Hotel Public Space

AT e /3 R F IR 3R

Proposed 3/6 L 19L 3.8L 7.6L 9.4L

Wit 5%

Benchmark 6L 3.8L 3.8L 9.4L 9.4L

Unit Per flush Per flush Per minute Per minute Per minute
BT G 204 -] B oot Gt
Apartment A%

Proposed 3/6L N/A 3.8L 9.5L 8.4L

Wit 5%

Benchmark 6L N/A 8.4L 9.5L 8.4L

Unit Per flush Per flush Per minute Per minute Per minute
B g b R H o4t Gt
Hotel Guest Room

EEEE

Proposed 3/6L N/A 3.8L 12L N/A

Wit 5%

Benchmark 6L N/A 8.4L 9.5L N/A

Unit Per flush N/A Per minute Per minute N/A

2L A R H o4t

Table 2.3. Preliminary design and benchmarks for water consumption levels
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Renewable Sources of Water
The project will collect the high-grade greywater from the hotel, apartment and small office /
home office (SOHO) functions (see Table 2.4).

Due to the strong wind force at the top of the building, rainwater is very difficult to collect. Also
because of the small surface area, roof and fagade rainwater collection systems were
not considered.

Due to the daylight demand at the basement level, a sunken plaza was designed. Rainwater
from the north of the plaza is collected in the rainwater pond, and then treated by a mechanical
filter to reach the standard of recycled water, and then finally mixed into the clean water
reservoirs for re-use. However, the volume is minimal, and thus it is not normally considered in
non-traditional water reuse calculations.

Design for Reclaimed Water Treatment Process and System

The greywater treatment system is designed to process 295 m® /day at an average rate of
about 24 m*/hour, running 12 hours a day. Considering the running efficiency, 205 m*/day of
greywater can be treated. Therefore 74,825 m® of greywater can be treated each year.

The Scope of Reclaimed Water Re-use
- Landscape irrigation: about 134 m? per year
- Road flushing: about 23,618 m® per year
- Garage flushing: about 3,429 m? per year
- Fountains: about 413 m’ per year
- Office and retail toilet flushing: about 48,062 m* per year

- From the above, the calculated yearly water demand is about 75,656 m?, which can be
matched by the greywater system.
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. Water
Item Place Number SD::;Z:T g;ff%ac';gre‘t Day volume yl\gifxenrm per
2 e FER%E RAR% per day year
Fhthfop | HARRK THERAR | AFRAR
: Guest Room 567 220L/D/Bsk 0.58 365 71.9 26225
5 E B Bed/k
Hotel staff 281 70L/D/Dx 0.58 365 11.3 4135
' HERT People/ A
Tour 8 800L/D/D* 0.58 365 1346
’ LHAK People/ A
. Apartment 1778 140 L/D/P A 0.55 365 50207
nE People/ A
SOHO 574 240 L/D/P A 0.31 264 11129
5 office People/ A
ST
. Office 3383 25L/D/P A 0.31 264 6832
AR People/ A
99874

Table 2.4. Estimated water consumption
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Proportion of Non-Traditional Water Use
The total water consumption of this building (including cooling tower make-up, landscape use,
road cleaning, car washing, indoor water, etc.) is about 732,513 m® per year. This makes the non-

traditional water ratio 74,825/ 732,513, or 10.21%.

Basement Lighting

Eighty percent of the information that people get from the outside world comes from natural
light and optical radiation. Natural light has a positive effect a person’s motivation and mood.

Providing daylight to the underground space is not only beneficial to energy savings, but

also improves conditions for occupants. Due to the enclosure of underground space, natural
light can increase the natural communication between indoor and outdoor spaces, and
reduce psychological ill effects. Natural lighting can also work as a reliable source of basement

emergency lighting in the daytime.

The introduction of three sunken plazas let daylight into the basement space, which covers up

to 22% of the area of basement level 1.

Site Wind Environment Design

According to relevant studies, in order to avoid unpleasant incidents, such as strong wind at
the pedestrian level, which may drive objects into the fagade or inhibit walking, the wind speed
should be less than 5m/s within the pedestrian zone around the building, and particularly
between the ground and 1.5 meters above grade to ensure comfort while conducting normal
activities. Besides, poor ventilation will severely hinder the flow of wind, which may even create
stagnant pockets and vortices in some places. These phenomena are not conducive to the
dissipation of outdoor heat and pollutants, so they should be avoided as much as possible.

The design of this project resulted from seeking the best solution for the outdoor wind
environment. Simulation results showed that under the dominant wind direction, the wind
speed is less than 5m/s within the zone of 1.5 meter high above the ground in the pedestrian
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Figure 2.16. Public plaza below the mall will attract and entertain visitors from near and far (Source: Gensler)

EI2.16. M4 0 T 77 B 37 3748 R 5| ARG BB R AR AR AR (GRIR: Gensler)

area around the building. Also, the outdoor wind velocity amplification coefficient is less than
2 and the wind environment is within the range of comfort requirements. According to the
simulation analysis of the outdoor wind environment, the project meets both the new and
old editions of the GB/T50378 green building evaluation standard, as well standards for high-
rise green buildings.

Conclusion

In recent years, scholarship and technology around green buildings have developed rapidly.
High-rise green buildings have their own distinctive features. Through the study on this project,
the following green building elements are identified as crucial for megatall buildings:

+ Water resource saving

« HVAC cooling sources

Combined with other green building design concepts, this project aims to achieve LEED CS
2009 Gold certification and CHINA Green Label Three Stars.
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