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The predecessor of Urban Development Design Group Co., Ltd. (UDD) was Dalian Planning and Design Research Institute established in 1952.
The group established the Zero Carbon Building Research Institute in 2012, which is dedicated to the research and practice of zero carbon
buildings in all directions, and has mastered the most complete, in-depth and advanced technology system in the industry, with a number of
international leading core technologies and more than 50 patented works. Over the years, the company has invested in the design, consulting
and construction of a large number of high-quality zero-carbon building cases. Nowadays, Urban Development Design Group has become an
applied research oriented architectural technology innovation enterprise focused on the field of zero carbon architecture.
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Project Overview

Project Position

Hit, 728tH Zurich, Switzerland

42 : 8.54 longitude: 8.54
~£ERE: 47.37 latitude: 47.37
SIEIFLE - BHRESFESE
«climatic characteristics: temperate oceanic climate

B2 summer:

<SP 10~20°C average temperature: 10~20°C
&3 winter:

SPISERE: -1~4°C average temperature: -1~4°C
IR 61%

«annual mean relative humidity: 61%

YRR 3m/s
«annual mean wind speed: 3m/s

CHINA
8

-fhE, XiZ&EDalian, China

42F: 120.9 longitude: 120:9
~ZERE: 39 latitude: 39
SIRIFIE: BRETARGMERSE

«climatic characteristics: warm temperate continental monsoon climate

«EZsummer:

SRR : 14~22°C average temperature: 14~22°C
XZwinter:

SRR -3~4°C average temperature: -3~4°C
IR . 63%

«annual mean relative humidity: 63%

FEFYKIR: 3~6m/s
«annual mean wind speed: 3~6m/s
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Project Position

MBATITERETHUXRERFE, MmN AFRERRE, MBABMLM, B The project is located in Hutan Donggou, Zhongshan District, Dalian City, Liaoning Province.

% BKFERZZA15km, BE3S0H, ESMNEERRNHZ25km, BELL.25/\0, To the south of the site lies rare sea view resources, offering a prime geographical location. It
is approximately 15 km (35-minute drive) from Dalian Zhoushuizi International Airport and
about 25 km (1.25-hour drive) from Jinzhou Bay International Airport.
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—  HREE Planning Concept
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Project Overview

Architectural Design

ﬁiﬁl‘l'}}\i%’ff’i,‘éxﬁﬂ‘ﬁﬁ BkERE . K
RE. RGER. ERNRESHEFFEHRT
BENMERIT. MEZATEFE, BAEEHGE
HERA27.8°, M ILEE, KEREERH
[, IIEFERI HHEZNMARESE,
EANEERRET S XN EHKE, MR

EXEARE®. Tﬁﬁﬁ?ﬂﬁﬁ’l‘)ﬁ&ﬂﬁﬁ@ £BIR,
RAENSRE, ZEERZA

Take overall layout, orientation, shape
coefficient, lighting and shading, indoor
comfort into consideration, most buildings
are 7 stories, face 27.8 ° west to south.
Complying with the mountain situation, it
obtains an excellent building orientation. The
facade focuses on showing the modern
interpretation of classical aesthetics and
creates an elegant and multi-meaning
spatial order in an all-round way; as
materials, tile roofs, imitation brick veneer
panels and warm gray aluminum panels are
used to enhance the sense of architectural
quality and portray architectural artistry.
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Policy-related
apartments
79-89 m?

X5
5t

Kindergarteh .
2200412
HILE
X1 REBL
1 /Supporting |
A facilities |

Project Overview

Project renderings

Multi-storey commercial residential

buildings
(130 m2-220 m?)

o Ry
344k

upporting facilities

Supporting facilities

TN E A ERA131000E 5K, AEBEAER
1611305k (REHT. M TEEER
) . AP EEEAEIR152000F 75X,
3R ETAM, FEmIRA130F 7 KE
220 F AKX 8], KFEEBERERFEER
79 KEBIF AKX E, EEEFIVEE
BNEFR2680F 7K, BEEEAHRSZIEE
FR6450F 5K,

The project has a land area of approximately
131000 m? and a total construction area of
161130 m? (excluding underground and
semi underground garage construction
areas). The residential building area is
152000 m? , consisting of 39 residential
buildings with unit sizes ranging from 130
m? to 220 m? . The unit sizes for policy
housing for college students range from 79
m? to 89 m? ; The supporting commercial
facilities have a building area of 2680 m? ;
The area of supporting public service
facilities is 6450 m? .
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Get Explore

Task Chinese nearly zero energy building certification Swiss Minergie certification MINERCAIE®

Minergie MQS
Efficiency and Quality Betrieb
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LT ERIE Nearly-zero Path

FEOATREREA Key Demonstration Technologies

NER iR EAd

pebitat Oag;g Joure® *labor, vand Of the
2

Rt #eigt Hamigit R KRk

Demand side design Experience side design Supply side design Design for facing the future

=HNA AN EEARR
The rowing cycle links by 9 highlights from 3 dimentions, and brings vitality & vigor to every corner of the city.

TR ZBISRE S RRMRITHE;
F—HE, URRWAHSAMNERTISRT, FHIEMEREHLSENABARTRARE;
BIHE, LERNASEMABSNET, ETESERBEESRBHEREEESE;
HEHE, DReNhSEMNERNRIET, SEWE, REAERCKTESERSTERIR
SHAE, NEAR, KR, HEESZH.

The road of zero—carbon design is a multi-dimensional and multi-level design integration;
Carry out the first-dimensional low-carbon city construction design guided by the demand side, and select passive and active technologies for building construction;
Guided by the experience side, the second-dimensional living oasis design is carried out, and an all-weather Liuheng quality living space is created based on the ecological background
characteristics;Supply-side-oriented resource collaborative design in the third dimension, climate response, and localized renewable energy for energy planning; Three-dimensional superposition, should give
birth to nine rings, facing the future, creating a realm of life and interest.
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Key Demonstration Technologies
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Principle of ZEB: Passive+Active+Renewable Energy

& Biomass boiler

& Ground source heat pump

™ e -

AY
& 1Solar thermal usage |

1 1
&% iSolar photovoltaics i

IIIIIIIIIIIIIIIIII 4

Decentralized heating

Smart window opener

Self study lighting

B Workarealighting

i mmBmz shading

m): m Indoor air quality monitor
m): m Energy monitor

: 1 High efficiency appliance

N ——————— - -

Ww? Pre heating

Ww? Pre-cooling

& Electrochromic glass
%W Heat storage slab

1
1
1
1

&} Outside shading

%2 ! Glare control

1
21 Passive heat gain

-
-n«;m Green plant

! Natural ventilation

m«;m Natural lighting

m«;m Good air tightness

@21 No thermal bridge design

_
-n«;m High performance window

1 o o .
qn«:, High performance _3mc_m:03~.
N\

W2 Passive Technology
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Key Demonstration Technologies
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i ing  Nature based solution

Boost biodiversity

B AREK

Low intensity excavation EEjRER Building envelope
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—  @wATEHEA Key Demonstration Technologies

IKPEEERX S, SHEPAE R

s

BN

BREANBITR

BREHREANS

B FHRIC Sunshade and daylighting

EESHRR HEEETL
A& LR R AR E

Energy consumption & carbon emissions monitoring
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—  @wATEHEA Key Demonstration Technologies

RRSEM ELRE
Airtightness Continuous
Insulation

FARA EHR S

INSHADE

#h)LE

Kindergarten

Thermal Bridge
Free Construction

-\

Displacement
ventilation

BHIER

= R el i

High Performance
Doors and Windows

SREE

Energy Recovery
Ventilation

Raised Floor

%Hﬂﬁﬂt’l&&
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APHEE SOLAR PV

HETFIEE & * & &

Recommendation index

OR%E: TBE, FAMMK. T
FSGET . MILERM .

Advantages: Renewable, mature
technology, wide range of availability,
and local materials.

045 BRSEM. ARE.
REEERXER.

Disadvantages: Affected by the
weather, unstable, and can only be used
during the day.

Energy Solutions

ZSEE AR

IR * & K Kk

Recommendation index

O TBE. BAMM. B
HOELHE

Advantages:Renewable, mature
technology, and local materials.

%% HNTHMARUERR
&, REARZIMLSHER,

Compared with other heat pumps, the
efficiency is low, and the outdoor unit
needs to meet the floor area.

Local resource characteristics

Hh#EE GEOTHERMAL

HEFFREL &k &k %

Recommendation index

OL%: IBLE, REMS, i
B, EITAARE,

Advantages: Renewable, high stability,
local materials, and low operating
costs.

05 |BNATE. iGN
A&,

Advantages: Renewable, high stability,
local materials, and low operating
costs.

£ Y EEE BIOMASS
WIFIEE * *

Recommendation index

O K% TBE. BN, B
HOERHE o

Advantages: Renewable, mature
technology, and local materials.

03 % RAORTEIMEMHE.
RAHRD.

Disadvantages: Lack of stable fuel
supply and few application scenarios.
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1250 kWh/mi-a

FEEEEAMRBSREDFTE

SIRFHIE -5

Energy Solutions

1500 kWh/ni-a

Analysis Diagram of Solar Radiation Intensity on Residential Roofs

850 kWh/ni-a

&

Climate characteristics — solar radiation

Whin
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1230 0%

820
L0

155320

L

Globad Horzestal Ratdataan (Whimd] - Hourly
Tt EFRAESFDT (KEEAFRIFE)

L W 1:00 - 31 DEC 24300
Annual Radiation (Rich)

1460kWh/ni-a BT XN B R HHBEANK RS EE
. BiEFE., HbmmigEmiEssa iz
1150kWh/m-a 1500kWh/ ni-a, BHFABAGEZERNFIR.

BN ESERESXEENREILE
1250kWh/ ni-a, BiEfEEREFIERIERIZHD
A%,

The overall solar radiation intensity of the
buildings and site within the design area is
excellent. The radiation intensity of the south
facing sloping roof reaches 1500kWh/nf- a,
which is conducive to the utilization of solar
energy resources. The radiation intensity in

. the key residential activity areas within the
970kWh/m-a venue reaches 1250kWh/nf- a, creating a

4) | EREARIES B HTE healthy and comfortable microclimate for
Analysis diagram of solar radiation on the roof of kindergarten the activity venue.



4 24 hours.
Each closed polyline shows frequency of 1.5%. = 131 hours.
Annual Wind Rose Diagram
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Wind Speed Vector Diagram
Winter (1.5m)
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Energy Solutions

Climate characteristics — Wind and thermal environment
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Summer (More comfortable level)

Analysis of site climate and environment

Summer
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Wind Speed Cloud Diagram
Summer (1.5m)
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BT XEREFRARREIEHE

x S\\\?\ 213°C~371°CX 6], FEBELTEFL
eSS ENER (0C~9C) .
£= WITHE A48, BENEREREN

BRI, BRERTBRZETAX
BERE, EEEENHSE #HEE
INETNRETEME K,

Winter (Strong cooling level)

SEEINBEDT (

FhimmE302°C, FFERMEE-13.87C)
Annual Outdoor Temperature (MAX. 30.2; MIN. -13.8)

1

T p s a1 L1 L

SEFIIMIEENT (BB EIREIINTIE, £HFEALLALY)

Annual Comfort Hours (41% hours comfortable)

The project annual thermal climate index is
between 2.13°C~3.71°C.

The design project faces south and
effectively reduces the local wind speed in
the pedestrian area between buildings
through careful design of the building and
landscape, creating a suitable microclimate
to meet the comfort requirements of
outdoor activities.
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RIRFE-T57KIR

IR

I 4 ‘ﬁENﬂgE TreatMment Plant

{

75K 5K ERE ), BRLAB0°000:2 75 KI5K
Sewage plant capacity: 30’000 m3 per day

Resource characteristics - sewage source
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Energy RS I~ o
management A SN 22
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Sew‘age ) i R
source -/ %,
heat -
pump 7/ ~
R O RO R Eith
/ nE ‘miup e Power station and
7 - battery
!
5z - 3= N = E Prrand o - N R
PR TR EHORRR KPR IR B 230 B e BB

Heating: sewage source HP + thermal storage water tank Store electricity from PV panels in energy center.

B FBARRR+ERIKTE KREEETFEKRNEHE

Refrigeration: sewage source HP + cold storage water tank Supply electricity for sewage source HP for heating and cooling.

ok EPATBKRRER IS X
Hot water: sewage source HP + thermal storage water tank Supply electricity to communities during transitional seasons

REFERIFN
Store and send to the grid
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— BERARAAY Energy Hub Optimization

Annual energy consumption - residential buildings =TS B
} = Heating energy consumption ST . SRR T
SEREE- B ER Res . HEEEERE 9 9y P Cold storage operation strategy Annual heat balance of sewage source HP
2000 Ze0 30005 7 p— i
s = 5 Y o
1500 260 H] 7 e
H H ZDOOE %
= 1000 gao 3 .E e o
H -
o ~ L <« W -] ~ o o =3 - ~ ?‘. ° T ° 00 000 Ed
Annual energy consumptiéi - commercial buildings g
eEgE-rilER Com o Cooling energy consumptmn .
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E 60 E 2000 £
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10 *_é 25 200 E S8
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Month ‘;
2eaEEgE  Annual Energy Consumption Hub 1 o B4 gEiE
Renewable
Energy
3000 Resources
= | ‘ L
2000
z
= I | ‘ill Lty
1000 r
{it8E1% % Energy Conversion !
000 0 RATMSIL 0 Sl RAAEA SRR L A AR s i
. , . . . . : . . . . | \ f%82i% % Energy Storage J
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan ¢ R Sympheny B3 /A E) N s &
2024 Sympheny Optimization of the overall energy concept for the Dalian Demonstration Project
Energy Demands

gERES K Energy Demands =L O] BEAYBEJE 77 & Possible energy concepts
1/\EE//1 Hj\)‘%/1 \/7/5':_/%/\\\7J< + lOH/\—_l— HBE/] ?\/Jbﬁy

Electricity, Space Heating, Space Cooling, Domestic Hot Water + 100k possible Systems




Summary and Discussion
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Highlights Summary

BREARER:
O #HAg: SKREME+HERiG
O 5% 7S/KEHRRME LKA+ FERim
O EX: S3EAERAHENR
O #uK: SR KBERE 5 2E B S
O KPAgE: WEMHREBOFEIEICAE (BIPV) shJLEZEEEHEICARILEH (PVT)
O R SMERAELFIZSERRER (SBHEMEREY) MEERHES

B HoHFgRitea:
O 75K 757K FERE 1 B RZ930°00032 752K 757K
O AT ESEENEAKFAE
O g REER O RRERT & X FHE, REERCHELENFES

B Energy concept:
O Heating: Sewage source heat pump + floor heating end
O Cooling: Sewage source heat pump and water storage tank + air conditioning terminal
O Ventilation: High-efficiency heat recovery mechanical ventilation
O Hot water: centralized sewage source heat pump or decentralized electric boiler
O Solar: The central part of the sloping roof is covered with photovoltaic tiles (BIPV), and the
kindergarten roof is covered with photovoltaic thermal (PVT)
O Shading: Dynamic external light tracking shading (aluminum blinds) and fixed balconies

B Other sustainability concepts:
O Sewage plant capacity: 30’000 m? per day
O Cold storage tank for summer cooling
O The Energy Management Center is responsible for energy preparation and storage and sets
up an energy and carbon operation and maintenance monitoring platform.

BEFEITE &R :

B P HENERITESER (1#-135m2 A8 202346 B)
O seFELE: 35.2 kWh/m?a

O tRABE: 10.34 kWh/m?a

B EAZERER (2023F118)
O gEFELE: 20.9 kWh/m?2a
O X REABE: 19.77 kWh/m?2a

B [nitial Chinese calculation (Building 1#-135n%, June. 2023)
O Energy consumption total:  35.2 kWh/m?a
O PV production: 10.34 kWh/m?a

B Calculation of Swiss experts (June 2023)
O Energy consumption total:  20.9 kWh/m?a
O PV production: 19.77 kWh/m?a



P ARumE  BEWAERRE O U St antep

N N A A > o 4t B P
‘[I)%*Dﬁ?ﬁl&j ?.m PEHRYGEN R Confederazione Svizzera T R
=] - Confederaziun svizra skat Swiss Resource Cente and

IEFANFARITE SR P MAIRK

Building a climate-neutral future together

Consultsnces for Cevelopmen




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

