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Academicum Gothenburg Univesity

Ground storage for
Heating
and
Cooling

A Reconstructed Building

A New Building
2.500 m2

/* #

Academicum
Floor area 5.200 m?

Heat delivered
from the heat pumps
330 MWh/a

<

=

from the storage

Direct cooling I
85 MWh/a

Pumps
=)

Cooling by the heat pumn
working as chiller -
5 MWh/a

holes

%7 200 m each

Q'

i

External heat supply 25 MWh/a

Academicum
Floor area 5.200 m?

The need of heat:
67,5 kWh/m 2a
The need of cooling:

17 kWh/m 2a

This is achieved with
the heat input:

x 3 Heat oy = Electrical energy
Heat pump mode 106 MWh/a
Chiller mode

“% | Rock storage

4,5 kWh/m %a
the electricity input
20,5 kWh/m ?a
Heat: 4,5 kwWh/m %a

Electrical energy heat pump operation: 20,5 kWh/m “a

Electrical energy for house operation
lighting, fans, pumps, elevators, etc 25 kWh/m2a

Tenants 47 kWh/m?a
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After

+18-19°C

8.760 h/ar

Before

{3

8.760 h/ar
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r/100

67'8 %

Annuity factor
P(rn)

0,30

0,25

2 b= o o -n xBy = P(r,n)xB, 0.20 Lifetime
1- (1+r/100) 015
0,10
oos| 0
0,00
0 5 10 15 20
Interest r %
3)
Reduced annual cost k€/year
| T o
/ 7'8
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Investment A k€




B
Reduced annual cost k€/year
Reduced annual cost k€/year [ =2506 r=20% r=15%
r=25% r=20% r=15% 80 r=12%
80 r=12%
70 - . 0 Ar=10%
/ r=10% 60 P r=8%
60 /// r=8% 50 sEsmmmmpEE ,/,' e r=6%
r=6% i
50 E g > r=4%
< - r=4% 40
40
30
30
20 20
g 10 #
10
0
0 0 100 200 300 400 500 600
0 100 200 300 400 500 600 Investment k€
Investment k€
B
8 Dermatologic clinic
, 6 6H/A Gothenburg
7- 33 8 Built 1960

10.610 m2 BTA




Heat Power Investment
MWhlyear | k€lyear | MWhiyear |k€lyear ke
Reduced annual cost k€/year
= =20% r=15%
""" &0 | | r=25% r=20% b F o129
..... g %
Air Conditioning Unit | 35 2300 8 1 3000 -|r =10%
40-2. New time control 60 r=8%
..... 50 ’/ /’ - I':6%
New entrance lighting 2 0.3 1 40 r=4%
..... 30
Air Conditioning Unit 45 2900 9 1 17 000 20
LB 02 replaced
..... 10
..... 0
0 100 200 300 400 500 600
Investment k€
In total 840 105 500 000
Fyrfotan
Stockholm
Built 1970
18._400 M2 Ao
kWh/(m 2year) Offices and shops
200 Diligentia AB
Electricity
100 .
0 . Glaven
R Stockholm
Built 1955
9.6_50 M2 Agmp
Offices and wardrooms
LocumAB




Getholmen ,

Stockholm
Built 1975
8.460 m?2
Offices Pennféaktaren
Castellum AB Stockholm
Built 1977
14.000 m?
. Offices and restaurants
Prisma ) ] Vasakronan AB
QOrebro University
Built 1995
17.200 m?
Lecture rooms, labs and offices
Akademiska Hus AB
KWh/(m?2gr,year) KWh/(m?g;,'year)
200 200
Power
Heat
o M et . »
+ +
Getholmen Glaven 8 )## 9%
KWh/(m?2gr,year) KWh/(m?g;,year)
200 200
El El
100 100
Vvarme \Varme
0 0
+ +
Pennfaktaren Prisma
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University building, Uppsala

Area:  19.727 m?
Heat: 137 kWh/(m?a)
Electricity: 121 kWh/(m?a)

Office building Stockholm

Area : 16.074 m?
Heat: 157 kWh/(m?a)
Electricity (buiding) 46 kWh/(m?a)
District cooling 26 kWh/(m?a)

Office building, Géteborg
Built 1944

Area: 5681 m? BRA
Heat: 60 kWh/(m2a)
Electricity:130 kwh/(m?a)




Railway station, Skovde

Built: 1859

Floorarea  3.334 m?

Heating 97 kWh/(m2a)
Electricity: 116 kWh/(m2a)

Railway station, Norrkoping
Built: 1859

Floorarea: 1.523 m?

Heating 265 kWh/(m?a)
Electricity: 110 kWh/(m?a)

Railway station, Kalmar
Built: 1874
Floorarea: 1.831 m?

Heating: 142 kWh/(m?a)
Electricity: 93 kWh/(m?a)

Primary school, Géteborg

Built: 1977

Floorarea : 932 m?

varme: 160 kWh/(m2a)
Electricity: 60 kWh/(m2a)

Primary school, Géteborg

Built: 1977

Floorarea :890 m?

Heating: 140 kWh/(m2a)
Electricity: 65 kWh/(m?a)

Air terminal, Stockholm Arlanda

Built: 1989

Floorarea: ~ 4119 m?

Heating: 210 kWh/(m2-a)
Electricity: 59 kWh/(m2a)
istrict cooling: 69 kWh/(m?a)




Office building, Malmé

Office building, Stockholm

Offices, Stores, Gothenburg
Built 1870
Complete reconstruction

Floorarea : 2006 m?
Heating: 115 kWh/(m2a)
Electricity (building): 20 kwh/(m?a)

Hospital, MéIndal
Built: 1960

Floorarea :4580 m?
Heating: 105 kWh/(m2a)
Electricity:104 kwh/(m2a)

Hospital, Gothenburg
Built: 1936, 1939 and 1953

Floorarea :Totalt 14.748 m?
Heating: 109 kWh/(m2a)
Electricity: 86 kwh/(m?a)




