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Sizing and optimising CHP/TS

Hydraulic integration of CHP’s

Case study
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Why combined heat and power (CHP)?

losses

IlO% electricity
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In the Hysopt software...

o Combined heat and power

Nominal thermal iner a 2000 W Capacitance calculator
®
Reference return & 65 "C o
temperature e [ v
i )
Gas engine Electrical efficiency electricalLoadF = & - _
tﬂblE‘ Metal mass = 0 kg
i
Thermal efficiency electricalLloadF &
tﬂ bl E' Pressure drop = 0 Pa
' Flow rate 0 m#/h
- Water heat capacitance 10000 JK | & |
KV value 100 &
Temperature 50 °C

Stirling
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In the Hysopt software...

O m Vitobloc 200 Viessmann Vitobloc combined heat and v

power

O

EM-6/15 Electrical power: 8kW

O

EM-9/20 Electrical power: 9kW

(]

EM-20/39  Electrical power: 20kW

O

EM-50/81 Electrical power: 50kW

O

EM-70/115 Electrical power: TOkW

O

EM-140/207 Electrical power: 140kW

O

EM-238/363 Electrical power: 238kW

O

EM-401/549 Electrical power: 401kW

O

EM-530/660 Electrical power: 530kW
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CO nt ro | S Programmable controller which enables the CHP when thermal store is
discharged and minimum amount of start-ups for that day or not reached.

Output 3 = # starts

Return temperature control with back-
end protection valve and shunt pump

s 2x 0.0 mDN 32 . Y/
n * Steel pipe (welded) ’ w'r o' qe"# ‘ *
------------------------------------ : N@ s

The return temperature is taken into account for the
modulation of the CHP and disabling of the CHP H
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Maximimising CHP contribution

* Maintaining optimal working conditions (temperature)

 Provide sufficient flow rates

— 2 % 5.0 m DN 65 2 x 5.0 m DN 65 2 x 5.0 m DN 65 _ 2 % 5.0 m DN 65
“ ? Steel pipe (welded) ? Steel pipe (welded) ? Steel pipe (welged) ¥ ' %ieel pipe (welded
..................... .---N_--g__-_.....--...---.._....._._m
_.% J\ o
Return temperature needs to be FI.O_W rate I‘.leeds to be.
sufficiently low to prevent SUff'.C'?ntly high to provide
modulation and a shutdown sufficient load to the CHP
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Optimisation of hybrid plantrooms

Energy cost savings /

>40% >20% >15% >10%

8 year
7 Project ratio ‘ 43% 57% 67% 86%
6 Payback | <1 <2 <3 <5
5 4
O A CHP ins :
é 3 2 tallationg
X 2
1 A
0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ENERGY COST SAVING
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System efficiency vs production efficiency of individual plant

* The system efficiency should always prioritise on the production
efficiency of individual plant = sacrifice production efficiency for the sake

of optimising system efficiency...

Qproductie

nprod — Q
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Heat flow (kW)

2000

1500

1000

500

Consumption data

Oh

83d 8h

166d 16h
Time (h)

250d oh

WiH ezt flow

333d 8h

Load duration curve (kW)

1000

750

500

250

llLoad duration curve

Oh

83d &h

166d 16h 250d Oh
Load duration curve (h)

hysopt

333d 8h
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Energy modelling approach

Bl cad duration curve
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Energy modelling approach

Bl oad duration curve
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Energy modelling approach

Bl cad duration curve

1000
5
e
g
=

=T
(")
c
[=]
]
]
-
]
T
o

§ 500

250

0

oh 83d sh 166d 16h 250d Oh 333d 8h |
Load duration curve (h) h hydronic

system
optimisation



Energy modelling approach

+ Flow rate? - Hydraulics to be
E * Return temperature? taken into account!
3 s
N 250 kW
125 kW

L |
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Thermal store

Thermal power [kW]

Avoidance of start/stops (max. 2-6 times a day)

>

125 kW Lower limit of CHP load

Charg
«—>

cycle time
>
discharge time
< >
\M\

Time

ing time
Heat load in
Nay
100 kW
>
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Thermal store

* Avoidance of start/stops (max. 2-6 times a day)

The CHP is only restarted
when the thermal store is
discharged

e
_'__,—I_
S
S
R
S

The CHP is disabled when
return temperature to
CHP is too high
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Thermal store ~—=
' l max. 6 starts WliUitvoer 3
I per 24h __l-umr 3
* Avoidance of Nz
' I 20 m3 -
start/stops (max. | e
|
75 :
2'6 times d day) E ' Without storage
2
> 50 E
|
I —
25 I
I
|
0.0
Oh - 10h 20h 1d 6h 1d 16h 2d 2t
Time (=) [ ]
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1000 BlLoad duration curve
Bl oad duration curve
B oad duration curve

Thermal store

 Avoidance of start/stops (max. 2-6 5 - Heatl(r)\:;work
times/day)

* Optimising the CHP production ~ 600 /
share E

200 kW CHP - 200 kW CHP -
no TS 20m3 TS

v

oh 83d sh 166d 16h 250d Oh 333d 8h
Load duration curve (s)
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* Shifting production share from night ~ «
to day time (higher electricity
tariffs)




Demo: finding the optimal size
for CHP and thermal store
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Production

Hybrid production

Header configuration

Three pipe systems

Changeover systems

Thermal storage

Distribution circuits

Pumps

Balancing

End units and heat exchangers
District heating

Hybrid emission

System peripherals

Borehole thermal energy storage (BTES)
Aquifer thermal energy storage (ATES)
Ambient exchange

HIU's (Caleffi)

HIU's (Viessmann)
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Hydraulic integration of CHP installations
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Hybrid production

Hydraulic integration of CHP installations
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Hydraulic integration of CHP installations

e e—1 * Parallel CHP-boiler hybrid

* Most common used principle,
similar to boiler cascade

setpoint ('€

InEE




Hydraulic integration of CHP installations

boiler
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Case study — hydraulic optimisation of existing building

B Supply temperature

80 lReturn temperature
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Temperature (°C)

40

S

. Oh 2d 2h 4d 4h &d 6h
S W Time (h)

hydronic

system
optimisation




Case study — hydraulic optimisation of existing building

s

70

(M Supply temperature
(MW Supply temperature
[Return temperature
[Return temperature

Volume weighted annual
return temperature
(VWART):

74°C ->37°C
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Case study — hydraulic optimisation of existing building

[l R=turn temperature vs. heat flow
o EEReturn temperature vs. heat flow
(Bl Return temperature vs. heat flow
[N Return temperature vs. heat flow

)
0 250 500 750 1000

Heatig50 kW 1,2 MW
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Load duration curve (kW)
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Optimising the hydraulic integration
of a CHP installation




Design for performance

Mg {oJanEl1lo=] © Design & Calculation too

1R [ [E:4y] ©  Dynamic Simulation tool
* Compare performance of different concepts

Secure * Optimised component selection
Design ¢ Commissioning
INCTAGIAVAl . shareable cloud-based model

Digital * Lifecycle management of the installation

TWin * Performance management of the installation

AL AVI - Gradual integration of low carbon technology
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What you can expect

HVAC optimisation . ) hysopt
. Energy cost saving capex reduction
projects

[&8 ¢ & & ©
(W]zr & o e ore

27% 90% 75%

reduced design Payback in under
errors 3 years

carbon savings
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Wrap-up and Q&A
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E-ACADEMY | 5SESSIONS | STARTING NOVEMBER 2021

Hysopt e-Academy:
Mastering Heating and

1
|
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Cooling Hydraulics

Are you ready to make your buildings future-proof? Do
you want to save costs, lower carbon emissions and
optimise the comfort of your buildings? Register now
for our November e-Academy about heating and

cooling hydraulics and benefit from our Early Bird

rate!
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