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Website: www.exergieplanning.nl
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People Planet Profit ?
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4360 ne living area

9,5 houses (4inarow,two cornethouses, 1,5 ~1300 n2 industry area
semidetached, 1 villa), incl 83 m2 officelevel,
4 appattments, ~1-indugtry-offi ce/ha,
inclparking, locd shop/bank ~90 2 shopping + horeca
primary schod s20n2), etc ~81 2 shop (gamme-1n2)
. ~4m hotd, (rest:5m2 pub/rest.?)
~300 m2 sodo-ault service ~60 M2 wastedunp (incl car wreds, 10m2)
Incl hospital (~1m2/ha), ~80 m2 graveyard (ind cremetion cantre)
elderly care centres, (~4m2/ha) ~470m2 greenpark
~620 2 sportsfac. (incl indoor) (Golf:123 n2)
church , museuns,(1m@/ha) libraries eéc ~200 M2 recreationd area (comm,)
monuments (~10n2) ~80 n2 urban foodgardens

~1520 m2 road (250 meter road , 6rtr wide)
~630

Cinema, theatre,conf.

constr area (buil d/indug|

We have to look at cities not as consumptive but
as productive!
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Urban Harvest: Collecting, capturing,
converting and feed back in system
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Dutch average Harvest potential
urban tissue - 1 ha %‘W?W—— i
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Harvest potentials/Tissue output: || Harvest potentials tissue output
(secondary) (primary)

-UQ-C&D: 50 tonneshayear -UE-solar radiaion: 10 million kWh /haryear
-UQwood: 2,75 tonneghayear (part of C&D) -UE-geothermal

-US- Space: 10m2/haenpty office -USarea: 630 M2 enpty congr area
-USspace  4ne enpty shoparea -UQwood 5nB /haryear

-UF-paper. 14 tonneshayear -UQ -barboo 15n8 /hayear

- UE-enemy: -UR-rain 8,9 millionltr waer/hayear
-etc Thereal potential dependingon Utbantypology and chosen

systemborders

BAN
UR ] 1.300.000 tonnes
seconcary per year wood
FreSoUrces residue
!

2,75 tonnes /per
urban average
NL- hectare

}

Conversion to
new product:
chipboard: 0,80%

l

2,20 tonnes
chipboard /UAha

Casecacling

Delay downscaling as long as possible and effective

5 % B © 9

Upscale where
possible and
efficient

+ energy& resources

) URBANENERSY @




Road harvest and Spatial SUPPIY  asier Laextes, Ronald Rovers

1 km highway
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Urlvem Energy Plet Droevendzal

Shih Jung-Feng,
Ronald Rovers
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Rerewable umMT )
Ener gies Sour ce MWH! hala Carrier Pur poe
Asphelt Read 575 watr 10 rectarging BHE
DWR 94 war1520 | preneatcoldwater (7 )
GSHP 2115 waer3040 | Space heating(20 )
HEAT
SW-roc 2365 water 4050 showerirg
SW-land 2178
BIO-CHP(f) 78
Rerewable umT ;
Enorges | S MWL ha Carrier Pur pos
PV-land 616 220vwire | electranicsappliarce
PV-roof a4+23.1 220112V wire | electranicsappliarce
micro ) '
wrbire 142 220Vwie | electranicsippliarce
Electricity
small
e 197 220Vwie | electranicsappliarce
AD 15 wire electranicsappliarce

principles, rules, sirategies.

Toimplement potentials, and deal with competion
between resources, in existing and new buildings and
urban environments , we need tools.

In afirst exploration we found that we need

Principles: validin all cases, and these provide rules to
follow

And within the borders set by system and rules, we use

Strategies

These can be different from project to project, and locally
set

BIO-CHP(e)

wire

electranicsappliarce




rrinciples rules

From principl to be studied more in detail
UH principles : principles, ( )

*Nothing goes out of the system anymore.
*The need determines the chosen qudlities in a existing

«to collect and convert all these resources, and (re-)use situation.

these within that same system:

esystem limits set (to be defined
*UH does not address consumption, nor the need of System limits set (to be defined)

resources. *building connected solutions go before community level
. . . . . . solutions

*UH is applied without influencing or changing the

working of that environment s gnificantly Define renewables

+Urban harvest does not address non renewable (re-) * (re-)sources are used at the highest quality level,

sources casacading applies. (Detail cascading between different

kind of sources)

@@ W@@@ @ ﬁ @§ Conventional Energy

Different per location. Examples:
1 2

T

« To Maximize harvest, possibly exporting CE ansumption ! RE supply
Building End-Use Demend MW'“; : GrenCarriers | Building space | Community | space
* To have“Meeting demand” as the decisive rule for choices oia | apliacs Elw | 63 | deriay | Pvroof |807rmf | shawT | 1z7m?
! Turbine
- - y 0nt | nt
« to use external connections for balancing resources, or create oooking S M L A Piand | 48
autarkic situation Nt G | 0RO | 70 @) | 179 : w:':;;yu e P
T
. etC ) | Wwater 25 DWR per house
showering 40 (th) 23 : CEEED -S;Zsf 32n?
Community End-Use Demand MWh; :
P.S. existing solar water hanjest : 1.98M| 'vh/a(en{z) water 10 AsphatRd. | 2100n?

6MWh electricity needed per householdfor GSHP

Result (2) Optimization




System
Levels

So whats quality?

And why always start calculating with
oil or gas, or 100% exergy electricity?

Where does the gas and oil come from?




Electriciteit via

OLIE

Tijd relatie:
Olie verbruikt en voorraad 2005: 336.000 miljard Itr.
Aarde: :510.066.000 km2; > 65 miljoen jaar

Per dag: ~14.000 Itr (wereldwijd)

Ruimte-tijd relatie :
0,0106 Itr olie per km2-jaar of

~0,0013 kWh/ha-year

Efficiency?
Efficiency: in % van zon naar electéiciteit:
~0,000000001 % (1 x 10° %)

So: time and Space

PV

Tijd relatie:
Per dag wereldwijd: schier oneindig

Ruimte-tijd relatie :
1 miljoen kWh / ha-jaar
Efficiency?

Efficiency: in % van zon naar electriciteit:

14 %

Cement/kalksteen bijv. vergelikbare relatie met tijd en ruimte

And where does Mass come from?

Vv
15m3= « _
3ha-
year 1 averagetimberframe

house, 15 m3 wood 50y

15m3= .
3ha-
year. 1 average timberframe

house, 15 m3 wood 50y

Cement: 5 GJ/ton, = ~1 ton cement from
1 ton wood-biomass

¥

Y2house.




ARy

kWhe 1 average street
lantern -50 years

1 average timberframe
house, 15 m3 wood 50y

Cement: 5 GJ/ton, = ~1 ton cement from
1 ton wood-biomass

2 i~

Y2house.

B

kWhe 1 averale street
lantern -50 years

hdt
183 = .

e '_HEEEQET__S%f

1 average timberframe

y house, 15 m3 wood 50y + 1 av. Lantern
S0y
Cement: 5 GJ/ton, = ~1 ton cement from
1 ton wood-biomass
+ 0 rest value

Y2house.

“a I» A ice= _  =10km2energycrops

-4+~ Prectice=1day energy = X
B @ 10 pa of streetlighting continuously occupied for

—]:2325—» arsterdam }0 pa of avsterdam
y%/ .

153 =

kWhe 1 average stregt
lantern -50 years

3ha-
year

Cement: 5 GJ/ton, = ~1 ton cement from
1 ton wood-biomass

PP

1 averagetimberframe

house, 15 m3 wood 50y + lav. Lantern

50y

+ 0 rest value

Y2house.

7y
= 212375
kWhe Street
1660 Ia’la:gn —SO;eers
helt 4ii

2 A= = 3

y ﬁi’;ﬁ%ﬁﬂ% + lav. Lantern
Cement: 5 GJ/ton, = ~1 ton cement from 50y

1 ton wood-biomass
iL _'&

whouse. + O rest value
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1 a/eristreet

1 lantern -50 years
heft b
15 =\ . AJE;E@; 4
a A5 = 23
f’g& e, +1av. Lanten
Cement: 5 GJ/ton, = ~1 ton cement from 50 Yy

vhouse. + O rest value

Feyie

A
e : %ﬁ oz, P
kWhe
1660 IanatI:n-S(?t;:'s

1has \ i

1 ton wood-biomass

ﬁiﬁﬁ—’ﬁf

o
y 1 average timberframe
house, 15 m3 wood 50y
Cement: 5 GJ/ton, = ~1 ton cement from 50 Yy

+ 1 av. Lantern

v:house. + O rest value

Adobe line, erosion dust route, if imported to site

=)

20ha ¥ ¥4tonhajaar 68 1on-100m2
jaar

1wood house  + 1 av. Lantern
50y

+300m3 0 harjaar ¢
clay

3 hajoor damm vood = ) _’AJVL’EE%T

Also for mass:

Time and space again ...

And food, the same, asyou know.
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A: totd , no relation with location, consequences, etc (=F?)

B: Building bordered, ...

C: buildingbordered ,no limit in hei ght or depth: geothermal or solar or soil isin the system
D: plotsize bordered, no limit in hei ght or depth: “

E: plotsize and 3D bordered, aquifer in system, geotherma not, solar not , free view included

F: goba border: all consequences in system, cdculatein system

radiation

heat

gravity g
Voor de liefhebber:

als een systeem, of dat nu gedefinieerd is als een gebouwlocatie, een stad, of de aarde
meer energie (is ook massa) consumeert dan dat er uit zonne-energie wordt gebruikt en
vastgelegd, er ergens uitputting plaatsvindt en dus de kwaliteit van het systeem als
totaal vermindert.

radiation
‘energy’ Food materials

heat




* Energy and mass are two of the same kind

* Nature has no qualities, quality only exist in human
valued systems

» Systemis aglobal one: theearthisanidand. (in
human perspective—in capability of mastering
conversions)

* Shift for renewables (if not renewable: depletion
and qudity decrease)

* ltsspaceintime that’s the ultimate decisive factor

Shift for renewables:
phases out waste from fossil fuelled processes as planning
parameter

Quality management for energy mass and food together:
Phases out biobased energy as option and as planning
instrument

Thereis in general no sense in universe:

There exist certain substancesin certain places in certain timein certain forms. And thereis
certain quality to establish something that isvalued in a system.

However nature has no values, naturejust is, accidentally ( for us humans that is). Therefore
there isonly quality in a subsystem in thiscase the exceptional event in space of Humanson a
planet that create values, to rank qualities, needed to sustain their subsystem. Whichisof no
valueto the overall nature of universeor itspartsin solar systems.

In other words. Optimising Time and Space in capturing quality,
within human limited knowledge to make the nescessary
conversions, is what we need to value, in order to securethe
highest level of welfare . How high, is depending on level of
consumption ( or shift towards services) and amount of people :




Time and Space,
To
Sow and Harvest

With energy, materials and food
together optimised

source Conversion1 Conversion2 1 hayear (NL) Condusions
Sun - Solar cells 1.000.000 kWh increasing Multi
(14 %) space
use
- Peltier25 250000 kWh Pilot, expected in
kwh/m2 future x4
Colledor-heat 4.500.000 kWhth Multi
57 nBae/m2 space
use
wind Largeturbine 29.000 kWh Q7 increasing Multi
2MW-4kme space Harvested Flows (in %
use
Rape seed 2700 Itr oil/ha 15.000 KWh Max max 4000
kg/ha
Wood 8.250 kWhe 5
1650kWhe'ton m3/ha
biomess Oil 14000 0,0013 kwh
Itr/day globd
Earth core aquifer HP =% Msc UEM, Wageningen J
&
Arnout Bol, Sarti Riccardo, g
Geo thermel =7 Monica Kawka, Aurélie Vérin 2
heat Syl ain Launoy 8




Poest Crash - Vitality

Of the Urban organism — “Orbanism”

Vitality of
‘Orbanism’

Intermationaliseriig

Regional conferences in
preparation of world
conference

SB10 Euregio

Focus: 0-energy, o-material, o- MI@W ﬂg 2@3

water, o-land buildings and

environments
(partners en sponsors Dag van de nieuwe energie
welcome)
Spain: mid-April www.dagvandenieuweenergie.nl
New Zealand: 12-13 or 19-20 May
Malaysia: 8-10 June
Czech Rep: end of June / early July
Brazil: 16-18 August
Netherlands/Euregio30 August - 10 September
Finland: mid to late September
Canada: probable, early May

South Africa: possible, date uncertain




Thank You
for your patience

Ronald Rovers
Ronald.rovers@wur.nl




