Current solutions for the energy transition

A feasibility study for homeowners.

Tim Luijt | P5presentation | April 12, 2019
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Source: Eurostat (2016)
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Private

19%
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Annual
transition rate

Current

2.000
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By 2021

50.000

By 2030 until 2050

200.000



Main barriers

Expensive No benefit

39% 24%
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Servitization

Going from products

THE

FCTRE

to services
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Problem
Statement

Mismatch between national
Homeowners Effect of servitization

ambition and capacity of o , .
miss information is unknown

homeowners to become gas-free.
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“What does the energy transition mean
for the private housing stock
to become gas-free? “



Methodology
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Transition tool

1. Transition packages

Building Performance Feasibility analyses (both
2. Quantify effect of servitization Simulation (BPS) model economic and financial)
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Input

19 target groups

3.7 million houses
16% of NL energy
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4 user groups

Average, working couple,

family, elderly

11

Current: gas-boiler

Future: air-source heat pump
(45°C, 55°C, 65°C)



Economic feasibility

‘Traditional model’

intial cost — price premium

Feco = .
A operational costs
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<

moving cycle
—1 year

)

Financial feasibility

‘Servitization model’

_ Leasing costs
Ffin = , < 100%
A operational costs

Depreciation period

10 years 15 years 20 years 25 years
UL 3% 11,6% 8,3% 6.7% 5,7%
4% 12,2% 8,9% 7,3% 6,3%
5% 12,7% 9,5% 7,9% 7,0%
6% 13,3% 10,1% 8,6% 7,7%
7% 13,9% 10,8% 9,3% 8,4%




INPUT

SERVICE ===

BUILDING ===
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Energy demand/supply

1,0 kWh

0,8 kWh

0,6 kWh

0,4 kWh

0,2 kWh

0,0 kWh

SSR (Self Sufficiency Ratio)

00.00 !

02.00

8 8 8 8 8 8 8
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Hours

Energy supply (8 panels 180 degrees)

Energy supply
Energy supply (8 panels 90 degrees)

(
(8 panels 135 degrees)
= Energy demand (heat pump Altemative A)

== Energy demand (heat pump Alternative B)
== == Energy demand (heat pump Altemnative C)

18.00

20.00
22.00
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INPUT CONSTANT RELATIONS VARIABLE RELATIONS FUNCTIONS OUTPUT

FEATURES FEATURES
U1 Demand circuit - DHW ED-2
Number of Energy - DHW
occupants
31 kWh/m2/year
1034 kWh
R7 )
Building energy
SCOP (DWH) demand
26
4053 kWh
R1 Demand circuit - Space heating R6
output temperature S (space
P P heating)
s1 R5 ED-1

Heating distribution method

Energy - Space

Heat pump capacity heating

Service S2 50% Om
alternative Heating system 3019 kwl -11 kWh/m2/year

LTH

A. Electricity - LTH — =
€ 10.769 B3 -373% Chartaristic Energy Operational costs
Insulation demand
Facada 2,50 m2 K/w 0m3 €494
R2 Floor 2,50 m2 K/W R4 -1485 kWh
User group el e Roof 0,15 m2 K/W Total heating
demand
average 77 kWh/m2/year Window 1,10 W/m2 K 9963 kWh/year
€9.262
B2 B4
Housing size Ventilation

130 m2 A

B1 price premium

Housing type € 9.261,60 Economic
operational costs

Target grou|
u2 R3 Financial feasibility

Average indoor

1 Degree Days -27%
temperature
<1964 2753
Detached
Supply Circuit B
BS R8 S3 ES-1 ES
available roof Availalbe roof number of Solar panels Energy - Renewable energy
surface surface generation supply
20 -5538 kWh -5538 kWh
Initial costs
B6 R8
Building

X A solar efficiency
orientation
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€27.600




Output

Detached house, build between 1946 and 1964, average user group:

Service Heat pump type | Heat pump type | Heat pump
A B type C

Economic feasibility 9 years 15 years 37 years

p Financial feasibility -18% 6% 55%
TUDelft :E FCTRE



Case study

Transition tool validation

S SIETIR e e
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Results



Transition pac ka ges insulation measures 9.2
- Fagade: FA-1 (cavity wall)
- Floor: FL-1 (bottom insulation)
<1965 / - Roof: no measures
1946-1964 - Window: WI-1 (HR++)
Heating distribution system €2.100
1
Heat pump €10.768
A AR - LTH air source 8kW
9 year
[mﬂ: Solar panels €5.469
-18%
- 20x 300Wp solar panels
A Costs Total initial costs €27.599
12 year
. : Yearly operational costs savings €1.936
3% Benefits Housing value increase €9.261
A Feasibility:
9 year Economic Payback period 9 years
179% Financial Annual operational costs -17 %
A
8 year
-38%
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Conclusions



Feasible Not feasible

€31 billion

11 years

Houses Energy Houses Energy
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Servitization

Traditional model

Feasibility rate 33%
Investment €24.800
Moving cycle Dependent
Total Cost of Ownership >11.3 years
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Servitization

Traditional model Servitization model
Feasibility rate 33% 33%
Investment €31 billion €46 billion
15 years
Interest rate 204 51%
3% 46%
4% 38%
5% 33%
6% 33%
7% 30%
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- Empowerment of 1.2 million homeowners

Wrap up

- Additional perspective through servitization
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'‘Guts & Courage’

Verhoef, 2018



THANK YOU

Any questions?
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€ 15.000

€ 12.500

€ 10.000

€7.500

€5.000

€ 2.500

€ -

Insulation conv. heating heat pump solar panel

€ (2.500)

m Retail price mLabor costs = Subsidy payback period

30 year

25 year

20 year

15 year

10 year

5 year

0 year

-5 year
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8kW 8kW

O 0

€12.000 €12.000

€336/year €336/year

33%
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16kW

{3

€7.000 €7.000

€292/year €292/year

65%
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Input

1
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Heat costin € perkWh

€0,25

€0,20

€0,15

€0,10

€0,05

Gas boiler

IR + boiler

m€KkWh = SCOP

w

N

—

Heat pump
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Input

1
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€ 3.000

€2.500

€2.000

€1.500

€ 1.000

€500

Annual energy costs for speating

Air-source heat pump

1,5

2,5 3

e 0|ECLriCty s—pas

3,5

SCOP
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Gigatons of
carbon dioxide Projections
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