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GSHP Technology

Why Ground Source Heat Pumps?

above and left: 
Data from
Schöffengrund-
Schwalbach
GSHP test plant
(1985-89)
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GSHP Technology

The various methods for ground coupling
• horizontal  loops 1.2 - 2.0 m depth
• borehole heat exchangers 10 - 250 m depth

(vertical loops) 
• energy piles 8 - 45 m depth
• ground water wells 4 - 50 m depth
• water from mines and tunnels

Verteiler im Haus

Pumpe

Grundwasser-
spiegel

BHE Groundwater wells
Serienschaltung

Rohre in Graben
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GSHP Technology

Ground Coupling

Borehole Heat Exchangers (BHE)

Verteiler im Haus

Drilling of borehole
and installation of 
heat exchange
pipes
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GSHP Technology

Infrastructure
All material for GSHP available from manufacturers

Water-water
and brine-
water heat
pumps

BHE (right)

Material for BHE
and grouting on 
site (below)
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USA: Convenience Store

Philips 66 station in Prairie Village, Kansas

• Filling station with large store
• All heat and cold integrated into one system
• First plant of its type, in 1997
• Has been replicated in USA by Philips 66 and Conoco

HP

cold display

deep freezers

ice maker

snow melting

space heating 
and cooling



Umwelt Baugrund Geothermie Geotechnik 

Open Loop Example

Supermarket “Yonca”, Mersin, Turkey

• Turkish supermarket chain
• Groundwater heat pump for space cooling (and heatin g)
• First plant of its type in the Mediterranean (2000)

Design by
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Open Loop Example

Supermarket “Yonca”, Mersin, Turkey

• Turkish supermarket chain
• Groundwater heat pump for space cooling (and heatin g)
• First plant of its type in the Mediterranean (2000)

N u m b e r o f w e lls 2

D e p th  o f w e lls 1 0 0  m

D is ta n ce  b e tw e e n  th e  w e lls 8 1  m

T yp e  o f a qu ife r: sa n d s to n e

F lo w ra te 4  l/s  (1 4 .4  m 3 /h )

C o o lin g  lo a d 2 4 0 1 .5  kW h /d a y

Design by
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Open Loop Example

Supermarket “Biohof Achleitner”, Austria

• Vegetable producer and wholesaler in Upper Austria
• by 1990 organic farming
• Austria is precursor in organic

food production
• „Biokistl“ – success product
• Today 100 employees
• Very successful 

company

Project information, graphs
and photos: 
Ochsner Wärmepumpen
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Open Loop Example

Supermarket “Biohof Achleitner”, Austria

New company building should demonstrate ecological awareness

Building comprises: 
• Organic market, 
• restaurant, 
• coffee shop, 
• offices, 
• logistic centre  
• Floor area 4’100 m 2

Project information, graphs
and photos: 
Ochsner Wärmepumpen
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Open Loop Example

Supermarket “Biohof Achleitner”, Austria

New company building should demonstrate ecological awareness

• Local building materials:
wood, clay, straw

• one of the largest „Passive 
Houses“ in Austria

• Air-conditioning using plants
• Utilisation of renewable Energy

Project information, graphs
and photos: 
Ochsner Wärmepumpen
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Open Loop Example

Supermarket “Biohof Achleitner”, Austria

• Heating/Cooling system supported by automatic contr olled 
shadowing facility

• Hot water generation by solar thermal collectors (1 6 m2)
• PV-facility generates electricity (155 m 2)
• Ventilation system with heat recovery 
• Ground pipe for pre-warming

of fresh air in winter and 
cooling in summer

Project information, graphs
and photos: 
Ochsner Wärmepumpen
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Open Loop Example

Supermarket “Biohof Achleitner”, Austria

Water-water heat pumps (open loop)

Heat Source: Ground Water, approx. 10
C

Heat Pump Type: 
1x Ochsner OWWP 46
1x Ochsner OWWP 56 HK

High-grade steel plate heat exchangers 
Scroll Compressor, refrigerant R407C

Heating Capacity
W10/W35: 44,9 kW and 54,4kW

Project information, graphs
and photos: 
Ochsner Wärmepumpen
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Closed Loop Example

Umraniye Meydan Shopping Center
(Metro), Istanbul, TR

• Large Shopping Mall
• Borehole Heat Echangers
• With total 18’300 m BHE among

the largest projects in Europe
• Other large plants for malls

exist in  Sweden, e.g. in 
Vällingby or Kista (both 
>20’000 m BHE total), and
in Germany (MIRA Munich, 
open loop)

Project information and photos: 
Form Group, Turkey
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Closed Loop Example

Umraniye Meydan Shopping Center
(Metro), Istanbul, TR

• 208 BHE, 

• 40-150 m deep 
(average 88 m) 

• 1 MW heating and 
cooling, 

• hybrid (i.e. with air
coolers

Project information and photos: 
Form Group, Turkey
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Total Energy Supermarket

“Total energy” concept for Supermarket
waste heat

gas boiler

cold display

refrigerators

el. power

heat

cold 
storage

waste heat

space cooling

el. power

waste heat

natural gas

gas boiler

space 
heating

cold display

refrigerators

el. power

cold 
storage

Summer

Winter

internal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

left: conventional system with
natural gas and chiller for space
conditioning
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Total Energy Supermarket

“Total energy” concept for Supermarket
waste heat

gas boiler

cold display

refrigerators

el. power

heat

cold 
storage

waste heat

space cooling

el. power

waste heat

natural gas

gas boiler

space 
heating

cold display

refrigerators

el. power

cold 
storage

Summer

Winter

internal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

waste heat

natural gas

gas boiler

space heatingcold display

refrigerators

el. power

cold 
storage

Winter

heatinternal heat sources

heat loss to outside

heat recovery

left: conventional system with
natural gas and chiller for space
conditioning

below: first step to integration in 
form of heat recovery, only in 
winter and only for part of waste
heat and of heating demand
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Total Energy Supermarket

“Total energy” concept for Supermarket
heat into ground

cold display

refrigerators

el. power

cold 
storage

space cooling

Summer

Winter

waste heat
el.power

heat pump

heat from ground

cold display

refrigerator

el. power

cold 
storage

space heating

el. power

heat pump

heatinternal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

waste heat 
(excess)

bv

bv

bv: buffer vessel

Geothermal system with total 
integration
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Total Energy Supermarket

“Total energy” concept for Supermarket
heat into ground

cold display

refrigerators

el. power

cold 
storage

space cooling

Summer

Winter

waste heat
el.power

heat pump

heat from ground

cold display

refrigerator

el. power

cold 
storage

space heating

el. power

heat pump

heatinternal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

waste heat 
(excess)

bv

bv

bv: buffer vessel

Geothermal system with total 
integration

Components: cold display
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Total Energy Supermarket

“Total energy” concept for Supermarket
heat into ground

cold display

refrigerators

el. power

cold 
storage

space cooling

Summer

Winter

waste heat
el.power

heat pump

heat from ground

cold display

refrigerator

el. power

cold 
storage

space heating

el. power

heat pump

heatinternal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

waste heat 
(excess)

bv

bv

bv: buffer vessel

Geothermal system with total 
integration

Components: food refrigeration

HX to buffer vessel of 
geothermal system
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Total Energy Supermarket

“Total energy” concept for Supermarket
heat into ground

cold display

refrigerators

el. power

cold 
storage

space cooling

Summer

Winter

waste heat
el.power

heat pump

heat from ground

cold display

refrigerator

el. power

cold 
storage

space heating

el. power

heat pump

heatinternal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

waste heat 
(excess)

bv

bv

bv: buffer vessel

Geothermal system with total 
integration

Components: air cooler
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Total Energy Supermarket

“Total energy” concept for Supermarket
heat into ground

cold display

refrigerators

el. power

cold 
storage

space cooling

Summer

Winter

waste heat
el.power

heat pump

heat from ground

cold display

refrigerator

el. power

cold 
storage

space heating

el. power

heat pump

heatinternal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

waste heat 
(excess)

bv

bv

bv: buffer vessel

Geothermal system with total 
integration

Components: buffer vessel and 
ground connection
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Total Energy Supermarket

“Total energy” concept for Supermarket
heat into ground

cold display

refrigerators

el. power

cold 
storage

space cooling

Summer

Winter

waste heat
el.power

heat pump

heat from ground

cold display

refrigerator

el. power

cold 
storage

space heating

el. power

heat pump

heatinternal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

waste heat 
(excess)

bv

bv

bv: buffer vessel

Geothermal system with total 
integration

Components: BHE field
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Total Energy Supermarket

“Total energy” concept for Supermarket
heat into ground

cold display

refrigerators

el. power

cold 
storage

space cooling

Summer

Winter

waste heat
el.power

heat pump

heat from ground

cold display

refrigerator

el. power

cold 
storage

space heating

el. power

heat pump

heatinternal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

waste heat 
(excess)

bv

bv

bv: buffer vessel

Geothermal system with total 
integration

Components: BHE field

16 BHE 
each
100 m
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Total Energy Supermarket

“Total energy” concept for Supermarket
heat into ground

cold display

refrigerators

el. power

cold 
storage

space cooling

Summer

Winter

waste heat
el.power

heat pump

heat from ground

cold display

refrigerator

el. power

cold 
storage

space heating

el. power

heat pump

heatinternal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

waste heat 
(excess)

bv

bv

bv: buffer vessel

Geothermal system with total 
integration

drilling
Oct. 2007
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Total Energy Supermarket

“Total energy” concept for Supermarket
heat into ground

cold display

refrigerators

el. power

cold 
storage

space cooling

Summer

Winter

waste heat
el.power

heat pump

heat from ground

cold display

refrigerator

el. power

cold 
storage

space heating

el. power

heat pump

heatinternal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

waste heat 
(excess)

bv

bv

bv: buffer vessel

Geothermal system with total 
integration

drilling
Nov. 2007

manifold
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Total Energy Supermarket

“Total energy” concept for Supermarket
heat into ground

cold display

refrigerators

el. power

cold 
storage

space cooling

Summer

Winter

waste heat
el.power

heat pump

heat from ground

cold display

refrigerator

el. power

cold 
storage

space heating

el. power

heat pump

heatinternal heat sources

heat from outside

heatinternal heat sources

heat loss to outside

waste heat 
(excess)

bv

bv

bv: buffer vessel

into BHE 
field

evaporator 
side 

heat pump

food 
refrigeration

buffer 
vessel

Summer

 el.power 
input

heat pump

waste heat from 
heat pump

 from 
BHE 
field

evaporator 
side

heat pump

 el.power 
input 

heat pump

heat supply
from
heat pump

food 
refrigeration

buffer 
vessel

Winter

Energy flows
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Total Energy Supermarket

“Total energy” concept for Supermarket

into BHE 
field

evaporator 
side 

heat pump

food 
refrigeration

buffer 
vessel

Summer

 el.power 
input

heat pump

waste heat from 
heat pump

 from 
BHE 
field

evaporator 
side

heat pump

 el.power 
input 

heat pump

heat supply
from
heat pump

food 
refrigeration

buffer 
vessel

Winter

Energy flows

28,5 MWh 
from condensor 
heat food refrig.

Energy balance 28.2.-4.5.08
only heating mode

8,7 MWh 
from BHE 

field

16,5 MWh 
into BHE 

field

20,7 MWh to heat 
pump evaporator

27,2 MWh 
heat supply 
to building

>6,5 MWh 
el.power 
to heat 
pump

Monitoring has 
started March 2008

COP ca. 4,2
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GSHP – a success story

Thank you for your attention!

http://www.ubeg.de


