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Young Cities: Aims and Expected Results

German Iranian research project, currently concucte dby TU

Berlin (Germany) and Iran’s Building and Housing Research Center.

Aim: Strategies for low carbon and resilient neighborhoods in semi-

arid regions - Case Study Hashtgerd New Town, Iran

Expected Results

1. Objectives for energy-efficiency and resilience on urban scale,

2. Planning and design strategies for Pilot Project in Hashtgerd NT,
3. Methodologies for energy-efficient and resilient urban schemes in
Iran and the MENA-Region.
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Integrated Approach
6833257
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Capacity Development

Awarness Raising

Urban Plannin
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Hashtgerd New Town
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Climate Assessment

Adapted Landscapes

Case Study: The 35 ha Area Pilot Project

Public Participation

Impact Assessment

Mixed-Use Schemes

Sustainable Architecture

Efficient Transport

Compact Urban Form

Renewable Energies

OHJDFLWLHV LQ %DODQFH _ (VVHQ
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A Low Carbon Project in the Making

8SVFDOLQJ
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Low Carbon Urban Form
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Climate-Sensitive Urban Design and Architecture

KD $UHD 6XE 1HLJKERUKRRG

KD 9HQWLODWLRQ

KD 9HQWLODWLRQ
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Transit-oriented, Dense and Mixed-use Urban Form

OLQL %XV 5RXWH

OL[HG 8VH =RQH

Mixed Use District OL[HG 8VH =RQH 5HQGHULQJ

Yo t 5 OHIJDFLWLHV LQ %DODQFH _ (VVHQ C6HVVLRQ
, # I
I*  # D
13 ,
!
# 1
, # D ,
6 * !
&G
JG!!
&0 + 2 #
9<2= 3 " |

10



Water Saving Systems and Landscapes

Landscape Rendering

&RQVWUXFWHG :HW

ODQGV

%ODFN :DWHU 'LVSRVDO

OHJDFLWLHV LQ %DODQFH _ (VVHQ
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Integrated Planning of the Energy infrastructure systems

Py

S8UEDQ 30DQQ XUH B FPKWWPY¥WXUH

ORGHOLQJ SDUDPHWHU FROOHFWDQSLPQIG JHQHUD\

‘'LIJILWDO FLW\ PRGH® 6\VWHP %XLOGLQJ &$' PRGHO

OHJDFLWLHV LQ %DODQFH _ (VVHQ C 6HVVLRQ

Integrated Planning of energy infrastructure systems means to analyze the
relations and dependencies between the energy infrastructure systems and
the Urban Planning/Design (e.g. the distances between the single thermal
consumers) and between the energy infrastructure systems and the
Architecture (e.g. the facade area potential for solar collectors). So, it is very
important to care for a vital discussion culture in a$ low carbon city project

Ybetween the urbah$planners, the architects&nd the energy ehgineers.

(

)'*  The chargeterigtic for a,suitable energy infrastructure system can be
n's cegtralized, semi-centralized or de-centralized, a silver bullet doesn’t exist.

&'s + &0 + &+ ( .
All the collected and generated data from the urban planning and the

architecture design processes were mapped on digital models, both on the
city level and on the objecBmodel. 1

$

41$ Beside this, a lpt of the needed data for thesenergy infrastructure systems,
such as the length of the streets or the orientations of the buildings, are stored
in a GIS system.

12
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Integrated Planning of the Energy infrastructure systems

6LPXODWLRQ EDVHG DQDO\VLV DQG

THW

&LW\ VLPXODWLRQ6\VWHP VLPXODWLR@XLOGLQJ VLPXOL

ORGHOLFD ‘\PROD (&27(&7 (QHUJ\30X
OHIJDFLWLHV LQ %DODQFH _ (VVHQ

\Y

Starting from this point, a simulation based analysis an design of the energy
infrastructure systems can be done. Three different types of simulation
methods have to combined:

%

2(.

3.

City simulation - for the analysis on the quarte$ level (e.g. long-wave

radiation exchagge between the building surfaces) X

Building simulation - for optimizing the energy efficiency and the thermal
comfort for a given architecture design

+ L H . . .
Syste“n simulation = for the design and functionality tests of the energy
finfrastructure systems

+

&0 + &+

ODQGV

GHVLJQ

DWLRQ

C 6HVVLRQ
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6HPEHQWWUDOLJHG HQHWJI\ ILQIILUJWWU)X(IFW)X(U

Energy Supply System B:“Centralized Cogeneration / L ocal Solar Cooling”

# 3 4 2565 @6HVVLRQ $

On this slide you can see one variant of a semi-centralized energy
infrastructure system for the 35 ha area:

l. .
The produced fossil thermal energy from a energy central for space heating -
" # based on a natural gas co-generation plant - is tré&sported by a district
%heating net to the!t@ermal consumers. Py X

(

i * Beside thjis, renewable energy, gained from distributed solar collectors on the
' building roofs is transfofmed in cooling energy for the residential buildings
'$  with the help of a set of absorption chillers.

&'$ + &0 + &+

a'$ 5 (L% *
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GHPEHQWUDOLJHG HQHWJI\ LQIWDWW W XFWXU
3RWHQWLDO DQDO\VLV RI VRODU
H 7KH FOLPDWH RI +DVKWJHUG K
WHPSHUDWXUMNE PR PR \HDUO\
VRODU LUUDGLDWLRQ RI N:
U 7KH KHDWLQJ DQG FRROLQJ G o)
EHKDYLRXU RI WKH HQHRUJRGH B ~<
QHLJKERXUKRRG ZDV VLPXODW H& | i d
PRGHO $QDO\WHG VXE QHLIJKERXUKRRG|ZLWKLQ WKH KD
6LPXODWLRQ PRGHORI D VRODU FERCRBXQO%ZI\‘QWVIP IRUUHVLGHQWL
W (YDOXDWLRQ RI WKH IXQFWLRQDOLMW\ RI WKH VIVWHP
$ VRODU FRYHUDJH UDWH RI QHDUO\ “kossoy ’
SRVVLEOH 6RODU IUDFWLRQ DV D IXQFWLRQ Rl WKH FROOHFWRU
+XJH SRWHQWLDO IRU VRODU WHFKQRORJLHV LQ ,UDQ
# 3 4 2565 @6HVVLRQ $

We did a detailed potential analysis for this technology for one sub-
neigbourhood.

. Lo . . .
There is a huge potential for solar heating and cooling technologies in Iran. In

# the summer, the outside air temperatures goes uf to 40 ?; C and the yearly
%global irradiation i_r@pHashtgerd has approxirgately twice as m_pch as Germany.

(

i * The sim thior_l esults, based on a detailed dynamic energy plant model,
’ showed, that’a solar coverage rate close to 100 percent is possible, if the
I'$  given roof area of the buildings is used for installing solar thermal collectors.

&'$ + &0 + &+

4% 5 ( ,* *
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6HPEHQWWUDOLJHG HQHWJI\ U.QIIUWWU)X(F\W)X(U

weatherdata for
Hashtgerd

&}

absorption
chiller

building model

# 3 4 2565 @6HVVLRQ $

On this slide, you can see the simulation model of the solar cooling system
with the most important sub-components, such as the solar thermal collector
field, the heat storage, the absorption chiller and it back up system, the cold
water storage andithe heat consumers.

" $
% '$ & I
(
N* (+ ,-# .
ns +
&'$ + &0 + &+
1
2# 3 1
$
413% .5 ( ¥ *
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6HPEHQWWUDOLJHG HQHWJI\ U.QIIUWWU)X(F\W)X(U

Time (8 days in summer)

# 3 4 2565 @6HVVLRQ $

This slides shows 8 summer weeks of the simulated behaviour of the solar
cooling system.

The diagram iIIustrIates, that the use of renewable energy for the energy
" # supply of residential buildings is a high dynamic gBocess and needs a

oadvanced energy ganagement. & X
(
N* (+ ,-# -
ns +
&'$ + &0 + &+
1
2# 3 1
$
4% 5 (¢ *
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"HFHQWUDOLIHG HQHWJIN ILQ IWDWWIW X FW XU H

6XSSO\ DLU XQLWV ZLWK 3&0 3KDVH &KDQJH ODWHULDO

7TKHUPDO RXWSXW RI D VXSSO\ BIDU RFIOMH ZERXKUF&LO RYHU D

p ' D WMLIPPHH RSSHHUDDWWLIRRY ZDUP IUHVK DLU SDVVHV WKURXJK
WKH 3&0 XQLW ZKHUH LW LV FRROKIKG DQG LQWURGXFHG LQW
URRP 7KH FRROLQJ SURFHVYVY FRQWLQXHV XQWLO WKH VROLG
3&0 KDV OLTXHILHG E\ WKH DEVRUEHG KHDW

1L KKWWLLPAHH RRSSHHUUDDWLIRR) FRO G MK WUKRXWGRRU DLU SDVVHV WKUR
WKH XQLW DQG WKH 3&0 VROLGLFDH)Y DIJDLQ 7KH 3&0 XQLW
XVHG DJDLQ IRU URRP FRROLQJ GXULQJ WKH GD\

p $SETBEYDEMWDIHW 2Q0\ VRPH HOHFWUVYFLW\ IRU WKH YHQWLODWR
QHFHVVDU\ QR ZDWHU GHPDQG IRU WKH FRROLQJ SURFHVYV

# 3 4 2565 @6HVVLRQ $

Beside the centralized and semi-centralized solutions, we are analyzing also
de-centralized energy infrastructure systems, that means energy efficient
technologies for single building or single rooms.

A comparatively simple technology consists in the use of phase change
» » Materials for storing cooling energy from the nighgin a PCM unit:

% '$ & I
[Euring daytime operation, the hot air from outside is cooled from the PCM,
which is melting over some hours and assimilates the heat.

) * (+ ,# .
ns DuJFing nighttime operation, the PCM unit is regenerated by the cold air from
&'$ the-‘environméft. + &+

1

One big advantage fram ttgs technology s beside its simplicity, that no water
is needed for the opergtion.

a'$ 5 (L% *
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"HFHQWUDOL]HG HQHUWI\ LQIWDWWWXFWX W H

6RODU FRROLQJ DQG 3&0 XQLNM~"¢y FRPELODWLRO

U %DVLF FRROLQJ ORDG LV V¥SSQLAG W K )
XQLwV E SRWHOWLDO 1RU OF FRROLOJ

g 3HDN FRROLQJ ORDG LV VXSTOTHE EV'WKH VRPT ™ ™
FHQWUDOL]HG VRODU FRRO kgoseeas WHP

- SANANAANANA

125E7  126E7  127E7  128E7 12067  130E7  131E7 13267  133E7|

Qdot cool

2E5
B
1E5

12567 12667 12767 1287 12067  130E7  131E7 13267  133E7|

2XWVLGH WHPSHUDWXUH DERYBH JOREDO UDGLDWLRQ
LQ +DVKWJHUG DQG FRROLQJ ORDG | EHORZ RI VXE
QHLJKERXUKRRG

# 3 4 2565 @6HVVLRQ $

If the cooling load on hot summer days is too high, the described de-
centralized cooling technology can be combined with other cooling
technologies, e.g. a solar cooling system.

I

" # It makes sense, because the hottest days come tdgether with the strongest
0/solar irradiation. Inéhls case the basic coolipg load is supplied by the PCM
units and the peak cooling load from the back up cooling system.

N* (+ ,-# .
ns +
&'$ + &0 + &+
1
2# 3 1
$
413% .5 ( ¥ *
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&2 BURJIQ RV VNVHRIHUTKGIH B QL R Q

&DOFXODWLRQ RI SIFPUVAILRQWD &2
VHFWRU UHVLGHQWLDO FRPPHUFLDO

u W BPLVVLRQV SHU SHUVRQ
DQG \HDU LQ WKH UHJLRQ 7KHUDQ

H6FHQDULR SHUFHQW RI WKH SRSXODWLRQ
ZLOO PRYH HDFK \HDU LQ D EXLOGLQJ ZLWK
WKH KD HQHUJ\ HIILFLHQF\ OHYHO

W &2QG SHUVRQ

5HVXOwWV
ORGHO IRU FDOFXODWLQJ WKHIP L VKR B FDSLWD &2
M BURJQRVLV IRU SHU W &2

SHUVRQ DQG \HDU LQ WKH UHJLRQ 7KHUDQ

3URJQRVLV IRU WKH ISHMHIW VFDBQW N E2LRQ 7KHUDQ

# 3 4 2565 @6HVVLRQ $

Besides the detailed technical studies, we analysed the impact of the use of
energy efficient and renewable technologies on the CO2 emissions of the
building sector in the region of Theran.

I

" # We did a CO2 prognosis for the time space 2008%0 2020: Under the
(yassumptlon that 2§ercent of the populatiog in the region of Theran will move
each year in a house with the proposed energy efficiency level of the 35 ha
|f§||0t area the per capita rate can be reduced from present 1.70 t CO2 per
)1+ person apd year to 1.52 t CO t CO2 per person and year.

ns +
&'$ + &0 + &+
1
2# 3 1
$
4% 5 (  ,* *
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# 3 4 2565 @6HVVLRQ $

ODVGDU &LW\ S$EX 'KDEL 6KLEDP -HPHQ KD 3LORW DUHD +DVKWJHU

5 1HZ 7RZQ

What will be the future solutions for low-carbon cities ?

First, we have, esqecially from the engineer point of view, a fascinating but
cost intensive “High-technology” approach, such as Masdar City.
$

%Second, there aré §ery old “Low—technolog§" approaches, based on natural air

gonditioning without the use of active technologies, such as the 500 hundred

years old(gtx gpiba.m ir] Jemen.

+
In our project, we try to develop a “Middle-technology approach”, which

coritbines pa&ve'energy efficient design sttbgie’s with adapted — not to

much cost intensive energy infrasttucture systems. The second phase of our

project has to show, V\fg\ﬂ‘?r this approa(ih will have success.

$
5 ( L * *

,UDQ
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