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Urban Design Under the Guidance of Carbon Neutrality: The Case of Eco—Island
in Linhai New Town, Sino-Singapore Tianjin Eco—City
KUANG Xiaoming, CHEN Jun, XU Jin, WANG Ruijun

Abstract: The paper first examines the characteristics of urban carbon emission and
the assessment methods. On the energy demand side, in order to achieve the goal of
energy conservation and emission reduction objectives, the study proposes methods of
carbon reduction through urban design in a few key emission sectors such as
buildings and transportation. On the energy supply side, in order to provide more
renewable energy and improve the efficiency of the energy system, the paper
proposes to increase serviceable spaces of renewable energy by supporting mixed
land-use to achieve load balance. Taking Linhai New Town Eco-Island, Sino-
Singapore Tianjin Eco-city as an example, the study quantitatively evaluates the
contribution of urban design to carbon reduction and the difficulties and possible
paths to achieve carbon neutrality goals in urban areas. The results show that it is
quite difficult to meet the carbon neutrality target in the operational stage under the
existing economic and technological conditions; therefore, it is necessary to set the
carbon reduction target prudently.

Keywords: carbon neutrality; carbon emission assessment; urban design; energy
conservation and the reduction of emissions; open energy source and improve energy

efficiency; Eco-island in Linhai New Town
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Fig.1 Carbon emission reduction paths in the building sector
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Fig.2 Carbon emission reduction paths in the transportation sector
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Fig.3 Integrated design with architecture and the solar panels
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Fig.4 Urban design layout of the Eco—Island
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Tab.2  Calculations of annual carbon emissions in the building sector at the operational stage
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FERRA/ (kWh/m?+a) | FERRA/(kWh/m?-a) Jim? Hc HEAUR Tt
HERR A FERAGE 21.0 15.0 47.29 0.27 0.19
JEAE | BRRAERRR 28.0 20.0 47.29 0.36 0.26
2R Eﬂi&iﬁgﬁ 36.4 26.0 47.29 0.47 0.34
Ait 1.10 0.79
sk #iﬂ’lﬁ%w)jmﬂﬁﬁ I S TR AR @fﬁgﬁ}w ﬁfﬁ%?iﬁﬁk %mil{ir%??:iﬁﬁ&
FEBRAH/(kWh/m?+a) | FEFRA/(kWh/m?-a) Hm? HEpE At Hect
e B350 90.8 72.6 17.52 0.55 0.43
;gﬂ Rl 129.7 103.8 25.03 1.12 0.89
BHICC AR 95.6 76.5 1.75 0.06 0.05
it 1.72 1.37
Bt 2.82 2.16

TAPR R FAEFEERRRLSARE (RETEEL

K =

FF AR ARAE) (DB 29-1-2004) , (A3

F AR ) (GB 50189—2015), XM & A @ RAALRARA (LEMRAEAKKIFE) (GB/T

51350—2019)
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Tab.3 Proportion of different travel modes and respective average travel distance

AT HAT AAT%E INTH BERE
B AT 9% 40 35 15 10
] S AT /km 14 29 1.8 23
BAh AT LB % 23 12 45 20
il S AT /km 1.4 2.9 8.3 9.3
HATI 2 Al % 31 24 30 15

TR RE. HATF AR BIEE AL (PHEZAANGEE A ZEARFL) (FETH 2017 5 & K HITA

FIRE)

x4 ETRELRGMKRE

Tab.4 Carbon emissions of different types of green spaces in the Eco—Island

S LETRY iERN TRABII A 7/ HEABILH 7/ BOTRHIRE | BRI
hm® %1% (t/hm?) (t/hm?) (t/hm?) Jit
INTESIN 46.74 60 0.07
Bt 2kt 63.10 50 12.93 1221 161 0.08
st 0.16

4.4 TFIBHEREIRRRHTIH T

TEFEIHZ 4 T RE

IBAE R A )
B L, T A bl e R ) S R A
TR Z ] F AR . B BATE
TR, USEMHETURHAE . e

F4 BL7 T R L 2 PR HICR AN

442

RYAERL LSS, g, RS REs=E
AT BB TR AR R 11.9 7 m?, AFfiLfig it
M 151477 kWh, BAKIE RN 0.516 /7t

SR BHAEGIRBIARIH WAL

AR BAREAERZHIEE . o R E s
AR Sk 1 2R K B AR B A T,
(XS LL B AR A5 I A PP A
AT T A B REE IR LRI BE L WA
RE R TR AR AR PR RE & il AR IE 7R 156
e, ATVE A ik
4.4.1  JRTUKHEECIRBICTHE A,
AR T ) R PR BE 2 v BEAL 1 45
TSRS T AL, ESm I, 452K
FH b 5 11 J2= TG AR 1 2R 50 45 2 2
SR TOGR LA R, DR X

AR B BT AR KSR N T, KT
RO E , T AR RS B YR O B
FRAm S A G ARAR AR B, T /MR
SR KRG IR, B A
34707 m?, AEHERE B 508.4 7
kWh, BHCTH R 0.173 7 t.

4.4.3 HAABEMRIRIE PEAL

R R 2 b R AR X A 2 i kA 4
IS | i HE LA L 15 Py A S AT
SRIEAT AR VEAC . MR 422 BE 5 m (R
AR eGR4 ), EFTFLER



o T B0 2 5%

VAP R A AR BT S B A

ERA Bk & % #t FIFRE
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45 £FEHmAMITHES®HBPIBER

}

SEIR
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5 45iE
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