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* . Passive solar systems
Solar thermal systems
Natural cooling
Daylighting

May save energy by over 60%
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Bioclimatic buildings ensure significant thermal comfort
even at high exterior summer temperatures
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In schools and residential buildings integrated natural
cooling results in elimination of building cooling loads and
the need for air-conditioning systems
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. Daylighting, coupled to artificial

History
Bioclimatic buildings in G

lighting and controls results in up
to 60% reduction of electricity
demand for lighting.
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Administration buildings
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History: Energy efficient buildings
| Public/tertiary Buildings
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History: Energy efficient buildings
Public Buildings

| ' Theatre




Hlstory Energy efficient buﬂdmgs
Publlc/’rerhary Buildings e S e




T
History

| Bioclimatic buildings in Greece CRE

" s oA B ’ L
.’Ju", 7 - - : ‘v ey = - ga— T s

S . : -

- 31173 ) -~ g

W

.







&Koroniaz %
[riada Mavr

Ag Thomas
Avlon.

KoLPGS: Poro
L WES | ALKIONIDON
y

EAKDION TI o
Eandio” Qg(a al
o aki V» la \

i
SALAMINA* Persiera e
mmmwgﬁums | \\

\ quﬁa

arathonas
oSlendourl

“EGINA

Thbodon
Kipsel
fetiana.
S 3
) 3‘0"‘ Takukoupah 7’0}?05
) .- Bpros + M Kalaviias
'Ni}]’s‘lz-'r%a“"o . MM
Kaitl A3 Galatasing
slliokastro %
Poumv[ 1 Fle' ’ga

T s;.g\mi fahgor ) 7
Er ml 1l (48 %

3M,10uw§3
‘J.nos?wl foRA

©Ag.Mamas /
%ms skaipi g

5
S
o Sshen

ouspfrs:ss%“s E{; i

aralia Zarakon

arakas
“EAImirbpotamos
o‘MﬂSSOhnrla

R
fOAg Dimi na-./

fgl RAVAONA
Nzaviona

o Ralti




Detall of external brickwork with external insulation
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Daylighting techniques
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Sun protection system on the east & west facades
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Geothermal water to water heat pump



TECHNICAL CHARACRTERISTICS OF GEOTHERMAL HEAT PUMP

Power for-heatiffg. 3t L. . M 17,50 kWth
Power for cooling.............c.cvvuemeiin. 16,00 kWCc
L N e OIS 342

Temperature of water from aquifer ... 12 °C
Temperature of reinjection water to aquifer ... 8 °C
Temperature of water to fan coils unit...45 °C (heating)
Temperature of water to fan coils unit...7 °C (cooling)

SIS TD type IR oo L)) electric heat pump
Year of installation ............................ 2001

I L .. ........_ e heating and cooling
Heat source/sink™.......00..................... water/water

Heat source system ...........cc..cc....... aquifer/wells
Distribution system .......................... fan coll units
Operation Mode ..........ccoccvveeevneennnnen, bivalent

RefMHGENANAN L L L LA LL LR Sy R22
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Actual Temperature inlet w atel
Actual Temperature (Atrium)

Actual Temperature outlet w ater heat pump ground

Actual Air Temperature
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SUMMER 2006
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Solar assisted water-air heat pump
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The central control unit and
the 1st floor control board.







"; Zootnpa iy BEpp - Elvis

Eile  “iew Help

=|<plE|a] & 2]

e S e ATy
gt S EK. MAPATOTHE YYAFOY -
BEFMOY HEFOY
OPOBOY
et U el S s B R e e 4

AMENNPOE RCAF

12 QP Dy
30 W ! E’ ﬂ
EMK. NAPAMOTHE WYAPOY -
AEPMOY NEPOY
IZ0TEIDY
s e ' 'Z'Eu : GRS
ﬂ ———————————————————————————————————— -
|""\.
i v = s
r& L L ! E i
|— |1 e v 454 | ’—
| winterON  EurmmerOFF
<]
Ready képe \adminiztratar CAP WUk

iﬂ'Ew:[pEr]| =l ﬁ @ I £¥ kape

“aﬂul Foornpa kg .. ‘log

| ﬁh’licrusnft Phatao En:litn:ur| % .'IEI:.4|:I iy




TR - - =
4 Hluakoi toixom - Elvis

File “iew Help

=sBEa] S 2

=[pwtn aehido Lt =
Hilakoi Toixol % % BEE C| o %
———

h
L SoF

B Vil ?IF%I%%‘ Y =

ln&lhal

N
\\\\I
=2
|
=
g
m
8

LIt

HHREHHe

| auto_Toi)xol | Timer_8.00 OFF |Tim er_summer OFF

]

|| oEPOE |

-
1| | 3

Ready kape Adminiztrator i LI b

§ﬂ'EvupEn| If:g’] E ﬂ _5.Q|EEE|:|EI.’wr1|:rr1...| £ kape ||Eﬂu|Hihmmi TO... E]HEI'I qr - Elwiz... Imaging | J_‘E% 227 pp




"; ‘Opopoc kiwyp_Bépp_aspuop

File “iew Help

=sBEa] S 2

S [ e .
r;__ [ 24 T
| ] ;?i; [ A | B “E”]||
4 Y
]

i I - I
|- _ S04 C il R
! _— DDD':DQ -

T T =l
I'EEEC O3 O I Ep
4 00 00 [
@ 117 1
:‘1 T T '
1

Ready

iﬂ'E‘ﬂIpEr]| 1 & _5%|EEE|:|EI.’wr1|:rr1...| E¥ kape

E

kape Adminiztrator i LI b

LBEN 230




v
2001/ 6/21 o

“od

[

P/VV 600W on the sloping part of the roof.



Electrical consumption of the building

ZUVOAIKN KaTavaAwon NAEKTPIKNAG EVEPYEING - TrEpioSog 15/4/2002 (16:25) -17/4/2002 (22:24)
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COOLING HEATING LIGHTING | ELECT. TOTAL PVS
APPLIANCES
kKWh/m2 KWh/m2 KWh/m2 KWh/m2 kWh/m2
Conventignaj 33.0 101.3 20.0 48.0 202.3
Office Building : ' : ' '
Bioclimatic
. -4 41.8 27.1 10.6 255 107.1 1.7
Office building




FaP.E.M. Comfort

The Predicted Mean = +3 Hot
Vote Calculator
= +2 Warm
ACTIVITY 52 = wim:
MECHAHNICAL EFFICIENCY 0 = p ot Sl e
THERMAL RESIST. OF CLOTH. 0.5 % clo = 0 WNeutral
AIR TEMPERATURE o5 =
. = -1 Slightly cold
RELATIVE UMIDITY 42 Hw
o L 2 Cool
RELATIVE AIR VELOCITY 0.1 = mis
PRESENTAGE OF THERMAL COMFORT essamem——" 20| [
P MY PPD
(table II) -6 13.1 Reset Q
CONDITION %o
NEUTRAL [%0.5] 61.9 - tof1 NN =
SLIGHTLY WARM [+1] 4.8
SLIGHTLY COLD [-1] 31 - Sl
WARM [+2] 0 § |
COOL [-2] 2.4 R
HOT [+3] 0 r
COLD [-3] 0 T EE
TOTAL 100 012 16 20 24 28

SEPMOKPAIIA AEPA [C]
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Air solar walls (thermosyphoning air p‘e{nels)‘
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TEMPERATURES [°C ]

60

TEMPERATURES' VARIATION DURING THE PERIOD 25/04/2002 - 27/04/2002

55

50
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40
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15 9
10 »
i)

0

25/4/2002 0:00 25/412002 12:00 26/4/2002 0:00

26/4/2002 12:00 271412002 0:00 271412002 12:00

DATE - TIME

AIR TEMPERATURES IN AREA A4
= [NDUCTION WATER TEMPERATURES TO THE FCU
AIR TEMPERATURES IN A HIGH LEVEL OF SOLAR AIR COLLECTOR

WATER TEMPERATURES WHEN RETURNING TO THE HEAT PUMP
=== AMBIENT TEMPERATURE
AIR TEMPERATURES INA LOW LEVEL OF SOLARAIR COLLECTOR



Average measurements of Daylighting (10:00 — 17:00)

. DAYLIGHTING MEASUREMENTS
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[kg/year]

1600 -

Reduction of annual of-gas emissions
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CONCLUTIONS

M The energy technologies and systems installed in the

building cost, in 1999 prices, 11% (39.7/80.Euro) of the total
cost of the building

M Based on the results of the Six-year energy measurements
In the building and on the calculated energy saving
(50354Kwh/year or 47%).

M compared with similar “conventional” buildings, there is a
simple payback period of 11 years

|

Respectable decrease CO, emissions (255 ton CO2)

| High levels of thermal and visual comfort




