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e The University of Applied Science of Western
Switzerland

e The energy policy of the State of Geneva
e Principle of the HP-CHP combined system
e Design alternatives and results

e Conclusions
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Geneva and Yverdon

- HVAC systems

- CFD

— Wood combustion improvement

— Wind tunnel testing of eolian machines
— Combustion control systems

— Phase change materials and ice slurries (IEA working

group)
- Magnetic cooling



....................................................................................................
....................................................................................................

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
eeeeeeeeeeeeeeeeeeeee
de Suisse occidentale

Within the next 50 years, Switzerland plans to:
e Divide by 3 the power requirement > 2 kW/person

e Divide by 6 the CO2 emissions to attain less than 1
ton/person/year

In Geneva several measures are used in the building
sector:

e Improve buiding design by imposing construction
standards and certificates

e Plan the energy supply at district level

e Promote the use of renewables and local energy
sources: wood, solar, geothermal, wastes
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1 centralised plant with 9 sub-stations ™=

CENTRALISED

| sub-stations

P— energy
plant l

[

ROUTE

1st consequence : large energy gain

2"d consequence: large added-value to the lots

3" consequence: defined construction steps

4t consequence: important reduction of pollutant emissions




Evolution of the construction  ==ghiss
1st step 21 step

E CHP-HP
sub-stations

.
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Some technical reminders i et e

Conventional
boiler
Losses 11%
Thermal
o
1% Building
- Heating
Final energy: needs
gas or fuel-oil 100%
Heat pump
Thermal
o
33% Heat pump Heat 100% BUIIdIng
COP=3 Heating
Final energy: needs

electricity t 100%

Environment 67%
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Combined Heat-Pump with a CHP plari“t‘:itsp..";;;‘.:?i;
LOSSES
6%

HEAT 34%
Thermal

Building
Heating

needs

NATURAL GAS

66%

ELECTRICITY : 25%

ENVIRONMENT 44%

ELECTRICITY
NETWORK
25%

Use of CHP power to cover 100% of the Heat-Pump needs 10
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to cover the heat-pump needs —

LOSSES
6%

HEAT 34%

Thermal
NATURAL GAS Building
Heating
needs
62% ECTRICIT 100%
229 12%
HEAT
36%
10% ELECTRICITY : 25%
ENVIRONMENT
24%
ELECTRICITY 15% 25%
NETWORK °
25%

Possibility to use the tariff difference peak vs. off-peak hours
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Design hypotheses i;:.“;é;

e New building lots with staged construction

e Additional cost is capitalised for comparison of several options
(5% /annum)

e Installation lifetime of 20 years

e Heat pump does not produce warm water

e CHP power used in priority by heat pump

e Warm water is produced first by CHP then by auxiliary boiler

e Heat is produced first by heat pump then by CHP then by
auxiliary boiler

e Heat-pump performance varies with cold source temperature
e CHP turn-down ratio= 50% , HP turn-down ratio= 20%

12
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Input parameters Calculation Results
Heat Heating Pow er H.P.
requirements Hotw ater [ 1 requirement C"_|P
Boiler
= Algorithm
Investments Credit
Plant H.P. Annuities
components CHP 17
Boiler
N Emissions CO2
NOx
Excel Matlab Excel
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Yearly consumption distribution &=

stern Switzerland

0 1000 2000 3000 4000 5000 6000 7000 8000
[heures]
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[KWh]
1'200
1'000
800 [KWh]
1'200
600
1'000
400
800
200 o
600
0
8760
0 gCHPgHP [hours] 400
200

1)

The CHP operates at full :
power. Excess electricity is
sold to the grid

0 O CHPEHP 8760
[hours]

2) The CHP operates in a
proportional mode — In practice it

cannot go below 50% turn-down
CO2 = 268 tons/year

CO2 =730 tons/year
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Dimensioning of CHP —HP with auxilary boifer:

contribution of each producertothe useful heat
[kWh]
1200

1'000 -

800 |

600 -

400

200

0

CCHPRHP gBoiler 8760

Hours

CO2 =400 tons/y I.e. 25% reduction compared to reference
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Case 1: 530 tons CO2/y

Heat
pump

Case 2: 268 — 730 tons CO2/y

Case 3 : 400 tons CO2/y
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CCF thermal power in % of total required power
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e The concept of HP-CHP system has a strong
potential for overall economy and reduced CO2
emissions

e It is applicable within an overall district planning of
energy supply in cities

e It requires government incentives to facilitate
project finance

e Jt leads to increased renting cost that can be
compensated by the lower energy bills.

e Simple computer program developed to compare
various options.

20
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Euro-China Efficient-Buildings Forum

27 & 28 September 2007 in Shanghai
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Existing and nowvel approaches of sustainable technologies
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Shanghai, 26 and 27 September, 2007
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