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A Getting colder is harder than getting warmer
A Energy becomes exhausted,

A Clean air runs low, Fresh water runs out,

A Our Earth becomes dirty, and unhealthy...



Change the World, Change
Design, Change Architecture How?

To thoroughly and finally we need to change
process-driven. New eco-design is based on
environmental effects of processes.

Feedback

Changes < Monitoring
A
\ 4 > Process >
Inputs Outputs

Eco Process Control is a statistical and constructive method that
deals with architectures, mechanisms and algorithms to the
effectiveness of an environmental process forward, based on
continuous feedback from the eco impact.



Historically, value is based on scarcity VWVhen?
Today Is the adaptivity Is value
Tomorrow value Is based on zero eco footprint
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Energy efficient building

Apply sustainable energy sources
Healthy ventilate

Well-considered use of water/energy
Ecological Bullding materials



|s Heat same as Comfort?
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Energy Demo House (design)

Balanced Ventilation Floor Heating
System {?
Sanitary Sl ==
Storage Tank 11
Selfregulating
Cooker hood
Close Sole Heat
Exchanger
| Shower Heat Recover
Heatpomp

Exchanger



Actual Situation Heat Pumps

- Current systems too less reliable on avarage

. Energy use In practice higher than in theory

- Unsureness about long term exploitation

. Costs too high to enable market breakthrough
- Part of the projects falls

. Many suppliers untimely bankrupt

. Heat pumps often unusable in standard cases
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Do you know the Heat Pumps?







There are many Heat Pumps

. Heat pumps by exchanging heat or cold with
air, sole, ground water, waste water, etcetera

- Using air-based heat pumps (like aircondition)
IS not the goal of this sustainable project (you
heat the air outside, when the air Is already hot)

- Heat pumps for sole or waste water or is better
- Powered by the sun



Sole condensor tubes
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What Is Heat?




Energy and Power

Mechanical expressed
In terms of newton meter NM)/sec ( power x route ) / time

Heat interms of joule Joule/sec

Electricity In terms of watt Watt/sec

1 watt/sec = 1 Joule/sec = 1 Nm/ sec.



To heat 1 ounce ar,

By 1 degree Kelvin

You need 1 joule.



To heat or cool 1 ounce water for 1 degree Kelvin,
you need 4,18 joule.

Add or tap 4,18 KJ/ Kg water = in practice 4,2 KJ/K
s needed to heat or to cool 1 liter water






Om 60 lit. water van 20 C naar 70 C te doen stijgenis 60x50x4,2= 12600 KJ no

Uit een m3 aardgas komt na 100% verbranding 32 Mega Joule vrij (32 000.0P0 Joule

1 KWh = een uur lang elke seconde 1 KW = 3600 KW (36 000.00 joule)



For the heat to be transported,
You need an acceptable:

- Sound

- Pressure loss

- Temperature Difference
liquid speed



Why water In the heat/cool system



- Transport medium,

. energy

- Most Interesting solution,
cheap,

abundantly present,
high heat content,
~hontoxic.

- Usable temp. In liquid form.



Power In related to

Temperature Difference
_lquid speed

Pipe diameter

~low m3/hr.

Pressure loss.

Source side System side
evaporator Condensor
Q = kg x swQOx =2k x sw x e T

. 100 =5x4,2x4,7 100=1x4,2x 23,8



Performance values heating power COP
With 2 compressors 38, 2 ¢é

9,7 kw from electricity supplier = 38 kw heating power

381 9,7 kw = 28, 3 kw from the sole geothermal energy

9600 ltr/hr x 4,2 kj/kg x temp.difference = 28,3 x 3600
40320 x temp.difference =101880

101880 / 40320 = 2,5 Celcius

COPvalue =4.1 energy out/ energy in
38,2/9,7 =39

38,271 9,7 =285 kw from the sole



Evaporate = Condensate

For a kg of water 1 degree increase Is 4.2 kj needed.
For a kg of water evaporation is 2260 k] heeded.

- Evaporative heat
. When condensing steam is 1kg 2260 Kj Fri
Kg of water to a freeze must be 334 kj of heat escape.

- Coagulation Heat
For one kg of ice to melt must be 334 kj of heat.

- Fusion Heat
. Water has a boliling point of 100 degrees at O bar atm.
- Water has a boiling point of 180 degrees at 10 batr.



Pressure vs Temperature

As long as a liquid evaporates FULLY
ARE PRESSURE AND TEMP together.

GAS NOT FULLY long as a condensed
ARE PRESSURE AND TEMP together.



With a compressor, we can
INncrease gas pressure

With a narrowing we can
reduce fluid pressure



warmte-
bron

Warmtepompprincipe

-

A

verdamper

o°c

epte: circa 50 meter

grondwarmte

75%

compressor

condensor

L]
[P P

expansieventiel

aanvoer
verwarming

35°C

warmte
levering

- 30°C

retour

100%



How to avoid chemical antifreeze?

water/stoom
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Goal of the Sole Concept

Goals to achieve:

- Enabling heat and cold pump systems in each
accommodation

- Extreem low energy use for the building

- Significant higher comfort for the residents

. Low costs of exploitation and high reliability
- Plug and play en pro-active project support
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Result of Research

- An EPC of 0.45 with a small extra charge

. Reasonable payback

- No longer dependent on govermental subsidies
- An exceptionally high level of comfort

- A healthy indoor climate

- Low maintenance costs

- Sustainabillity in all aspects
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Energy Performance 0,0 possible?

- Through smart integration of a heat pump
system, heat recovery from ventilation and the
shower water is only 0.45 Energy Performance
Coefficent.

- This means the resident a very low energy bills

- For the environment this means a reduction
from 1000 - 1500 Kg CO2 per home per yeatr.

- Using PV collector to get electricity from sun
- Using thermal collector to get heat from the sun

- Using ICT system to measure and control the
oump and ventil system .




Extreme High Comfort Level

. Heating the house with underfloor heating
. Cooling the house In summer without energy

- High thermal comfort (2 showers
simultaneously or a bath full in 7 minutes)

- Free tour ventilation with heated air in winter

. Selfregulating cooking hood

- Selfregulating ventilation slots

Temperature comparing outside/inside

- Temperature control for each room

. Energy surplus Is returned to the sole 3




A Healthy Internal Climat

- The mechanical ventilation system provides
fresh air into any area without loss of energy

. By low temperature heating and cooling risk of
bacteria, dust mite allergens and less likely

he shower water Is 62 degrees in the storage
tank which has no chance of Legionella
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Sustainable In all Facts

. Use of renewable energy

. Recyclable for more than 90%

. Returns after 10 years> 90% of starting
. Expected life of materials

- Source 50 years (10 years warranty)

- Underfloor 50 years (10 years warranty)
- Heat 15 to 20 years (3 years warranty)

- Boller 20 to 25 years (3 years warranty)
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Benefits Sole Energy Exchange

. Exchangers in one piece
- Tested In factory

ANN

I > Apply to different

construction phases

. Free format possible gardens
(ponds similar equipment)

. Higher reliability
. Fri maintenance

. Energy Assistance 30% of
open source

N

- Very low operating costs
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Heat Pumps

- The heat pump unit can be set to:
Heating

Boiler Water
- Cooling
- Special Features:
. 39 DBA sound effect
. 5.9 COP during heating
. 2.6 COP at 62 degrees DHW

. COP 4.8 in the mix In practice certified by
DutchTNO / German TuV
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COP

. The coefficient of performance (COP) of a heat
pump Is the ratio of the change in heat at the
"output” (the heat reservoir of interest) to the
supplied work. The equation Is:

. COP = |Delta Q|
Delta W

- where Delta Q Is the change in heat at the heat
reservoir of interest, and Delta W is the work
consumed by the heat pump.is the heat moved
from the cold reservoir (to the hot reservaoir).
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COP

- The COP for heating and cooling are thus
different, because the heat reservoir of interest
IS different. When one is interested in how well
a machine cools, the COP is the ratio of the
heat removed from the cold reservoir to input
work.

However, for heating, the COP is the ratio of the
neat removed from the cold reservoir plus the
neat added to the hot reservoir by the input
work to input work.
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Heating Floor home
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Heating Hot water
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Cooling house
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Re-generating Energy

Energyless heat + cool pump for : 0
underfloor circulation max. 45 *C + Solar collector with 100%

200 I. hot water tank max. 62 *C water (max. 95 *C) and
switch back tank for frost

prevention

oanvosr GV kosling
retour CV/koeling
wormwater 60°C

apvat

temperature > 45 * C .~ Fine dust-filtered and
CO combustion reduced
7y e wood-burning stove with

heat exchanger max 95*C
Z I.. =7 g&: @u Hark 87

woorriodvat
Mavuam
UL VA VdA 5000

koudwater ca, '-E% MDI% Hout kochel in bedrijf
—Callector in bedrijf

Bodem loden in bedrijf
(ollesn In de winter en als
warmtspomp in bedriji i)

for surplus water

Buffer tank 500 Itr. D
Y

. o .
SOIe Condensor min. 1’5 *C maX. 15’5 *C ::1"‘21%“3 van en naar horizonlale bodemwisseloors




Shower heat recovering principle

l <€ \Nasted water from shower

— Pre- heated shower water

Wast- water flows inside
a film along a copper
skin of the outside pipe

Colo water
S (from water - company)

l <€ To the soil pipe of the sewerage
<>



Shower Heat Exchange

Hot water tank
—

/ | Thermostatic Shower Tap
/XL— m
(/e
ﬂ Pre heated Water
Cold Water
> fﬁg/v;e Water
; QM
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Prefab Timber Wood Construction




Using sole heat in environment for
pre heating house ventilation




Surface sole heat recovering In
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Surface sole heat recovering In
water purification protected areas




Using high isolating walls and roof

 Isolation under the basement concrete, under
the underfloorheating, and both inside and
outside the walls and roof (incl. ventilation)




Wood construction (with 100 mm natural isolation (Rw=3,6)
Is covered by 10 mm Spaceloft (Rw=3,6) ( )


http://www.aerogel.com/

Thank you for your attention
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