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Targets of the Project TEWIsol

B Common activity of industry, craft and research targeting
cost reduction in solar thermal installations

B Approach: combined economic technical method
development for cost reduction considering the complete
value chain starting from development to installation
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Integrated Performance and Cost Optimization
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3

\

~ Fraunhofer

ISE

\

Z

Fraunhofer

IPT

W/Z Ak

SOLAR HEATING & COOLING PROGRANME

INTERNATIONAL ENERGY AGENCY



Methods of Cost Optimization

1. Complexity analysis
Reduction of complexity and management of diversity

Cost reduction in the processes (indirect cost)

3. Value analysis
Cost reduction of the product (direct cost)

4. Performance analysis
Performance optimized product and system design

Expected cost reduction 20%
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Process Chain Analysis

B [dentification of indirect
cost drivers

B Quantification of cost effects
based on product complexity
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Process Chain Analysis

Approach of Over-Head Cost vs. Process Cost Analysis
Quantity - Pricing - Cost

Real cost allocation

Financial
losses

Competltlve Undifferenciated pricing

dlsadvantage
Exotic products Standard Exotic products
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Conclusion

Tools for economical optimization of solar thermal value chain are
available

Prior experience shows that cost reduction of 20% are feasible by using
such approaches
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Thank You for Your Attention!

Fraunhofer-Institut

fur Solare Energiesysteme ISE

Axel Oliva,

www.ise.fraunhofer.de

Dr. Wolfgang Kramer

Axel.oliva@ise.fraunhofer.de
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Value analysis

B |dentify customer benefit/cost relation for the system

B Cost optimization of the product with detailed regard to customer
demands
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Funktionsnutzen

Value Analysis

Customer Benefit vs. Cost

Optimal target
40% ® p cost index
35% ™
30% - \ o L7
. The function "Reduce heat o
25% losses" also has potential. ’
20% 4----"" /

15%

10%

5%

0%

The customer does not pay for

the "Ensure assembility”
function.

0% 5%

10%

15% 20%

25% 30% 35% 40% 45% 50%

Funktionskosten
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Produce thermal energy
@ Transfer/transport thermal energy
Store thermal energy
@ Monitor useable solar yields
@ Aesthetic impact to the environment
@ Ensure assemblility
. Reduce thermal loss

B The diagonal represents the
optimal case

®m The further the function is
away from the diagonal, the
more potential for
improvement exists
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A uniform functional description forms the basis of the value
analysis for the comparability of different systems

MAIN
FUNCTION

SUB FUNCTION

Functional structure

Transfer/transpo
rt thermal
energy

Produce thermal

energy

Binding thermal energy
[—e from the conversion
surface to fluid

Radiation conversion

Store thermal

—o

Heat transfer from
collector circuit to
solar circuit

—o

Transport heat
[—® between source
and sink

Ensure
—o o
hydraulic tightness

Hydraulic decoupling
of different circuits

[—e Hydraulic adjustment

Stimulating
the fluid circuit

Safety limitation
temperature/steam

Lo

energy

Reducing
thermal loss

Ensure
temperature
stratification

Reduce thermal
loss

Sealing against

—o q
rainwater

Sealing against
dust/ dirt

Sealing of
_?wdraulic components

Protection of the
[—e thermal insulation
against bird bite

o Antifreeze

Mechanical protection
[—® against gravity,
wind and snow loads

Fixing the pipes
to the wall

—o

Corrossion
inhibition

Monitor useable
solar yields

Measure temperature,
volume flow and
ensure yields

Aesthetic impact
to the
environment

Control system

Control actuators
(valves, pumps)

Aesthetic impact to
the environment

—&nable measurements

—e Record data

—e Control functions

Ensure

assembliy

Ensure assemblility

28 sub functions for describing a solar thermal system can be identified.
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For determining the functional costs, the contribution of the
Individual components to the functions must be described

Generic product structure

©
if
Z UG Fixing system Solar station Control UG Heating circuit
2 solar collector storage
g \—-
—e Absorber Fixing material —e Solar circuit pump = - Sensors —e Container —  Mixing valve
—e Cover —e Controller —e Regulator —e Thermal insulation @ e Pump
—e Housing —e Fittings
o Diaphragm
expansion vessel
—o Fluid
Heat exchanger
(30 plates)
The solar thermal system consists of six generic modules with 16 components.
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To determine the functional costs, the contribution of the

Individual components to the functions must be described
Main and Sub functions

PRELIMINARY
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The benefits are considered from the perspective of the
manufacturer, wholesaler, craftsman and customer.

Ranking of benefit for customer

l _
RA I
OH R >
RANKING s Bc SHARE OF
Of 2 82, £¢ FuNcTION RANG
R/F[ OF § 555 S== BENEFIT
c S2, 500 -
8 Eg= G55
o1 { BeNEFITS 2 §8g ziv Enstre 1 6,88 %
£ 2=t -3539 hydraulic tightness ’
M| CUSTOME| & 253 527 y g
. s 22 I8 Safety limitation
Radi ~l £ @ y 2 6,75 %
Rag AN temperature/steam
Bindin _ Radiation conversion 1 1
fron ind Antifreeze 3 6,35 %
H frof Binding thermal energy
€q from the conversion 1 3 i A
ol Hd et ot Mechanlcgl protection against 6.35 %
o Heattransferfrom gravity, wind and snow loads '
[ collector circuit to
be] 1 solar circuit
bl Transport heat
between source . .
hyd and sink Hydraulic decoupling 26 0,93 %
hy Ensure of different circuits
Hydr, hydraulic tightness op -
of df Hyd Ensure temperature stratification 27 0,53 %
Ensure assembility 28 0%

A pairwise comparison was used to determine a ranking of benefits for each stakeholder.
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The objective of value analysis is to compare the costs
and benefits of the individual product components

Cost-benefit assessment for the customer

Optimal target

PRELIMINARY
RESuLT

40% 6 - cost index Produce thermal energy
\ @ Transfer/transport thermal energy
35% 1 Store thermal energy
] @ Monitor useable solar yields
30%1 A\ @ Control system
S The function "Reduce heat , Aesthetic impact to the environment
0 - - / e
= 25% losses" also has potential. | @ Ensure assemblility
S — - @ Reduce thermal loss
c 20% ---~ J/
9o
X ® The customer does not pay
S 15% i
5 0 for the "Ensure | Thg diagonal represents the
10% - assembility" function. optimal case
m The further the function is
5% - v away from the diagonal, the
® / more potential for
0% . —— . : :
improvement exists
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%
Funktionskosten
The cost-benefit diagram illustrates the fields of action for optimization.
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The savings potential can be determined by comparing
functional costs and benefits

Function Costs of functig

radiation conversion

Retaining pressure constant

Set flow temperature

Focus in value-
analytical costs
optimization

Reduce heat losses

Antifreeze

Hydraulic adjustment

I real function costs [l Target costs (function costs)

Based on the functional cost analysis and benefit analysis, the value-analytical production cost
optimization can be efficiently focused.
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Integrated Performance and Cost Optimization

\ Optimization of
costs
Direct
cost
Energy-
efficiency - 1
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Outcome of the Project
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New integrated method for combined
technico-economic optimization of solar
thermal systems including the complete
value chain from product development
to installation

Approval of the method with industrial
and craft partners

Identification of a first optimization
potential for some individual partners
and in the solar thermal sector
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