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Large Scale Absorption Heat Pumps

For Industry, Data Center and District Heating

Based on Lithium Bromide units
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1. Different types of absorption heat pumps and heat transformer

2. Difference between absorption heat pumps Class |, Class i
and heat transformer

3. Application and site experience of class | heat pumps

4. Application and site experience of class Il heat pumps

5. Heat transformer

6. Thank you & contact information
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Different types of absorption heat pumps and

We are classifying the Absorption Heat Pumps and Heat
Transformers into 3 categories

® Heat pumps driven by external heat source such as
steam, flue gas, gas burner etc.
The capacity range from 1MW to 90MW
max. supply heat 100°C
COP14tc24

® Heat pumps driven by heat source
The capacity range from 1MW to 10MW
max. supply heat 160°C
COP0.4t00.6

M Heat transformers
The capacity range from 2MW to 20MW
Primary 120 to 20°C
Secondary 45 to 60°C

Heat Transformer

Daniel Keller 20.10.2015 4



Difference between absorption heat pumps Class |, EHUERé'f'Egﬂmp

Class Il and heat transformer summiT

Absorption Heat Pump Category |

B The COP of category 1, heat pumps £ 1.4~2.3 (Medium temperature —
heating / high temperature heat source)

B Double effect: ca. 2.4, Single effect: ca. 1.7,
2 Stage (Cascade): ca. 1.4

|

_——

— .
Supply Heat
Driving Heat Up to 100° C
e

-
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Difference between absorption heat pumps Class |, EHUERE?-"?EFE:Bmp

Class Il and heat transformer summiT

Absorption Heat Pump Category ||

COP of category Il heat pumps = 0.32~0.6 (High temp. heating/
Mediumtemperature)
Double effect ca. 0.6, Single effect ca. 0.48,2-stage (cascade) ca. 0.32

Cooling Water

]

_‘

Driving heat and
Heat source

i

——

Heating supply temp.

Up to 160° C

-~
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The Building is
according to Swiss
Standarts Minergie-
P (30kWh/m?2J)

To increase the efficency the solution was

Original Design for heating was the
use of district heating

The cooling for data centre by chillers
and free cooling.

Heat Pump Class |

Data Center
70%
Heat source

o /

District heating
100%
Driving heat

30/70°C >

Heating 170%
of Driving heat
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Project University of Bern, Switzerland summiT

As in many case the Absorption units are running at the limit of crystallisation it is
very important that all the controls and flow rates are operating in their limits
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Betrieb AKM: Energieproduktion/Energieverbrauch & Leistungszahlen
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Daniel Keller 20.10.2015

Heat coverage by Absorption heat pump 86%

Warmeenergieproduktion 2015 (kWh)

Nachwadrmung ab Fernwarme
149'661
14%

N

Mitteltemperatur ab AKM
924'316
B6%
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Winter 530 kW 160/130°C
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Applicatation with high temperature geothermal heat symmIT

Geothermal source with 10MW. To use more energy of heat
source the return will be cooled down to get more energy
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Applicable industries and processing positions of the 1st category heat
pump—Centralized heating supply

Application of heat pump in power plant --- Water-cooling system (2)

Purgin_g steam 0. 5MPa. g Steam-water
of turbine heat exchanger N\

Condenser water outlet —‘—I 1 20 C

- : - Heat-supply

Condenser - 90 C water inlet
water outlet posorption

High pressure steam eat pump o
gh pressure st 60°C

< -

Heat-supply
Stea'm 40“ C 30“ C water outlet
turbine 'y
- g = 4\{

Cooling
- / tower

S

Exhaust of
turbine

Condenser water outlet

. -

Condenser
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Absorption Heat Pump Category Il SUMMIT

Practical application

Heat Input 8000kW

N

Heat PumpClass ||
Electrical Input 20kW

2.000
1.000
0m NN
1.000 =
2.000
3.000
4.000
5.000
6.000
7.000
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Working Principle

Secondary circuit hot

> water out
60T 60T
Primary circuit hot water out G y
< 4\
20C 200
N
/
Primary circuit hot water in T - Secondary circuit hot
> < water in
1206 (20 4516 45T

Capacity starts from 2MW
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Structure of SL patent heat exchanging module — Two set of
secondary hot water piping net

Primary circuit hot water in

120°C

Secondary circuit hot water out

60°C

Secondary circuit hot
water out

Secondary circuit hot
water in

Secondary circuit hot water in
43°C
Primary circuit hot water out

20°C
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Characteristic curve of SL patent heat exchanging module —

Without burner type

a. Relation curve between returning temp. of primary circuit hot water
and supplying temp. of secondary circuit hot water

Returning temp. of primary circuit hot water °C

Daniel Keller 20.10.2015
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Conditions:

1.Primary circuit hot water piping net supplying
temp.:120°C

2.Temp. difference of secondary circuit hot water
piping net supplying and returning :10°C

3. Heat exchanging capacity of the secondary heat
exchanger station:100%

(For reference only, by increasing the heat
transferring area of module, returning water temp. of
the primary circuit can be further lower at same
conditions)

Supplying temp. of secondary circuit hot water °C
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Characteristic curve of SL patent heat exchanging module —

Without burner type

b. Relation curve between returning temp. of primary circuit hot water
and supplying temp. of primary circuit hot water

35

30 IAN

RN

. b

15

95 100 105 110 115 120
Supplying temp. of primary circuit hot water 'C

Returning temp. of primary circuit hot water °C

Daniel Keller 20.10.2015

125

Conditions:

1.Secondary circuit hot water supplying and
returning temp. :55/45°C

2.Heat exchanging capacity of the secondary
heat exchange station:100%
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Powerstation

Supply to district heating

Daniel Keller 20.10.2015

120/ 20°C

District heating
70/45°C

Heat transformer __

20MW

Heat transformer __

19



EUROPEAN

HEAQT PUMP
Power Plant and return from heat transformer sSUMMIT

11. Applicable industries and processing positions of the 1st category
heat pump—Centralized heating supply

Application of heat pump in power plant --- Air cooled without condenser system (3)

Purging steam of 0.aMPa g Steam-water |
turbine 1 heat exchanger
Condenser water outlet * .
12000
High pressure steam Condenser water ——— 30> Heat-supply water
outlet Absorption inlet
Steam heat pump
turbine Condenser -—
water outlet
- bl J FLT 8
Exhaust of 1 5'4'3':3 Air cooled o
turbine ; condenser + D0'C
Condenser water outlet ——=——
o I
Exhaust of 2000

turbine > -

Heat-supply water outlet
Condenser water outlet ——I Low temp heater PPl
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ﬂ C I_I MA N ET AG he European Know How in Absnrptinn Technologies

Kalte- und Klimatechnik SHUANGLIANG ECO-ENERGY

\JUNITIHIOU AOOT |

CH 8733 Eschenbach
Switzerland

+41 55 465 20 20
office@climanet.ch
www.climanet.ch

For further information you can contact us any time
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Sale and Service Network

EUROPEAN
HEQT PUMP

Distributor for Shuangliang
Absorption Heat Pumps

Clima Net AG, Switzerland
Official sales and service agents

Germany
Ruetgers Kaelte : Klima

Austria
Cofely Kaeltetechnik
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| thank you very much for your attention
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