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Location of Olbersdorf
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Federal Rep“blic ) 1941 Camp for repatriates

of Germany 1943 Military hospital

of Gorlitz1945 Barracks of soviet army
1945 Reuptake of education

Ibersdorf 1958 Extension: polytechnic centre
1968 Extension: Kindergarten
specific annual delivered heating energy use 1990 Conversion to middle school
before renovation| calculated 212 kWh/(mz2a)
after renovation r:laergself:ajd 22 I;wmzzz; ] 2006 Closure of School
~ 2007 Decision to renovate and to

reopen as special school

2011 Reopening as special school
Source
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Source: AlZ

2"d floor plan and cross section
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Source: AlZ

Daylight level before renovation
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- low daylight level (window to floor area ratio = 17%, DF 1,3%)

- adequate daylight level (window to floor area ratio = 32 %, DF 2,4%)
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Glazing of double windows
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P Interior: double low-E, exterior: single white glass
/ Interior: double low-E , exterior: Electrochromic glazing

/ windows already had been changed before renovation (double low-E)
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Window, old, mock-up ¢




Window, old and new
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mock up with different glazing and daylighting systems

exterior upper window: daylight exterior and interior glazing: exterior and interior glazing:
redirecting glass “Okasolar W”; double low-E; double low-E;
exterior lower window: electrochromic shading system: Blinds: Warema shading system: Blinds: Warema
glazing; interior window: double low-E Genius E 50 (white) Genius C/E 50 (mirrored aluminum)
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standard classroom —
metrics on window system Jal -
5 i Southeast orientation,
=] . glazing:
’ ‘ interior: double low-E ,
| 7= exterior: single white
\ " E 4 shading: blinds in double-
& > E_‘ window
before renovation after renovation
area of classroom 50,76 m? 50,76 m?
opening area (Qross) 8,70 m? 8,70 m?
opening to floor area ratio 17% 17%
reduction factor of frame 0,60 0,55
glazing area 5,24 m2 4,79 m2 -9%
glazed to floor area ratio 10% 9%
visible transmission of glazing 0,84 0,76 -10%

Metrics on Window-System before and after renovation

before renovation

after renovation

Center 1,3% 1,4%
Reference point left side (half depth, 1 m from left 1,1% 0,9%
sidewall)

Reference point right side (half depth, 1 m from 0,9% 0,8%

right sidewall)
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Screen dump of monitoring system on 15 of March, 2013 10:58
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standard classroom — interior view

*) monitoring was performed from 20.10.2011 until 25.10.2011
and from 11.02.2012 until 16.02.2012. k - Renovation of lighting systems in Olbersdorf special school




standard classroom — control system

light switch; Control panel for teacher;
location: next to entrance. location: next to blackboard
secured by keyswitch.

Activation of room-lighting:

daylighting systems and electric
lighting systems are adjusted in
order to safeguard the set-point-
illuminance.
In case of direct sunlight
automated louver-blinds prevent
from glare.
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occupancy & operating hours of electric lighting
count of swiching off
800h/a 500 -
. 150
700h/a annual specific - s
s00h/ lighting consumption:
’ 2,7 KWh/(mz2a) .
0 ;
500 h/a occupancy  lighting manual
sensor sensor
400 h/a w314 wall
m314 window
300h
/a w314 blackboard
200h/a
100 h/a
specific final annual energy lighting
Oh/a energy use calculated with adjusted

occupancy

profile of usage according to DIN V

operating hours operating hours operating hours 18599-4:
with occupancy without after renovation: 2,73 kWh/(m2a)
occupancy before renovation: 10,95 kWh/(m?2a)
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daylight & operating hours of electric lighting
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Shading systems — Blinds (Southeast-facing)

annual hours of activation .
monthly use of blinds
1600h/a
1400 h/a 100%
1200h/a 90%
1000 h/a 80%
800h/a
70% W>90%
600h/a
o0,
400h/a 60% W 75%- 90%
50%
2000/ ) W50%- 75%
oh/a 40%
N o/ 0,
é;):b? V%’b Q%“b ,\’b‘/} Q 4\1 30% 8‘/0 50/0
7 7 > 6’ \)
oy N2 s & ‘\00“ \o“ ; \@? ; \c&} 20% <8%
7 & 7 & & & «
N N b N & N S
D & S > 10%
% N & & o
% n N N 0
\V\’/ \.:”& Ng.? ,\,b-? 0% T T T T T T T T T T T 1
¥ 7 \‘Q jan feb mar apr may jun jul aug sep oct nov dec

monthly relative period of relative extension of blinds
(<8%: recessed; >90 blinds completely cover the window)
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Source: AlZ

floor plan of classroom with three facades
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South and West:
glazing:

Interior: double low-E ,
exterior: electrochromic

shading: blinds in double-
window

North:

glazing:

interior: double low-E ,
exterior: single white

shading: none
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Distortion of view at the:e
electrochromic glazing

total energy visible transmission
transmittance D65
36 % 50 % 5
12 % 15 %
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Classroom with three facades

relative

61%

(9.am -2
cylindric / horizonta
YN 100% 98% 106%
illuminance 7 7
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occupancy & operating hours of electric lighting
1000 h/a

900 h/a annual specific

800 h/a lighting consumption:

2,85 kWh/(m2a)

700h/a

600 h/a

500 h/a m317 wall

400 h/a m317 window

m 317 blackboard

300h/a

200h/a

100 h/a

Oh/a
occupancy  operating hours operating hours operating hours
with occupancy without
occupancy
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daylight & operating hours of electric lighting

100%
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30%

20%

10%

0% T T T T
E(a) = E(a) > E(a)> E(a)> E(a) > E(a) > E(a) > E(a) = E(a) =
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exterior illuminance
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Shading systems

100% 100%

90% 90%
80% 80Y%
70% 70%
il Wlevel 5 o Wlevel 5
% %
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M level 3 M level 3
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30% 30%
level 1 level 1
2% 20%
10% 10%
00,“, T 00;" :
an  feb mar apr may jun jul aug sep oct nov dec an  feb mar apr may jun jul aug sep oct nov dec
EC-Glass — South facing EC-Glass — West facing
(automated + manual override) (automated + manual override)
o/ e — [
100%  — 100%
90%
90%
i 80%
70%
m>90% 70%
§0% B>90%
W 75%- 90% 60% S
50% m75%-90%
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20%
e 10%
0% ' 0%
jan feb mar apr may jun jul aug sep oct nov dec !
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Blinds — South facing Blinds — West facing
(operated manually) (operated manually)
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Floor plan of the attic
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new rooflight
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Classroom in the attic

before renovation after renovation
area of classroom 75 m? 75 m?
opening area (Qross) 8,03 m? 17,32 m2
opening to floor area ratio 11% 23%
glazing area 5,08 m? 11,09 m?
glazed to floor area ratio 7% 15%

Metrics on Window-System before and after renovation

before renovation after renovation
middle axis, distance from window: 2,26 m 2,5% 1,2%
center of room 1,3% 1,1%
middle axis, distance from window: 6,77 m 0,6% 1,7%
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Classroom in upper storey SR
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occupancy & operating hours of electric lighting 2t

800 h/a

700h/a

600h/a

500h/a

400 h/a

300h/a

200h/a

100 h/a

Oh/a

annual specific lighting

consumption:
1,69 kWh/(m2a) in room 407,
2,43 kWh/(m2a) in room 405

W 407 _wall

B 407_middle

w407 window
m 407 _blackboard

occupancy operating hours operating hours operating hours
with occupancy without
occupancy
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daylight & operating hours of electric lighting
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Shading systems
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EC-Glass — Southeast facing
(automated + manual override)
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Blinds — Southeast facing
(operated manually)
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Olbersdorf special school,
sports hall before refurbishment

repovation: remevation:

70,39 m?
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Sports hall — construction of new rooflight
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Sports hall
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before renovation after renovation
floor area 350 m2 350 m?
opening area (gross) 39,3 m3 80,2 m?
opening to floor area ratio 11% 23%
glazing area 21,17 m? 58,02 m?
glazed to floor area ratio 6% 17%

Metrics on Window-System before and after renovation

before renovation after renovation
middle axis, window area 1,0% 2, 7%
center of room 0,7% 3,1%
middle axis, rear side 0,3% 2,0%
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Sports hall with new rooflight

middle

next to

4 ; gallery
| (point 1) | (point 2) | (point 3)
Y ey = ' 1000 0 0
relative usable F?ghting contribution g IO(?)/& 4= 197%/0 990/0
(9. am — 2 pm, base: 300 Ix) =PHg S B pL%
= ’ ' winter 55% 60% 42%
relative period of use A S =Ly sl P
% _ spring 79% 85% 68%
(9. am — 2 pm, base: 300 Ix) o 1204 189% 304
cylindric / horizontal o ga e *o8 §o70
ill>lljminance spring 48% 47% 51%
winter 40% 40% . 46%
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classrooms, lighting energy consumption

180 4,00
M Dezember [ Dezember
160 m November 3,50 m November
140 B Oktober 3,00 W Oktoher
120 W September W September
B August 230 W August
100 -
Wl 2,00 - muli
80 M Juni W Juni
1,50 -
60 - | Mai m Mai
40 4 W April 1,00 - m April
W Mdrz W Marz
20 0,50
W Februar M Februar
0 T T T T T T T T | W Januar 0,00 ' ' ' ' ' ' ' ' ! W Januar
407 405 320 317 314 304 213 211 113 407 405 320 317 314 304 213 211 113
lighting energy consumption in classrooms in Specific lighting energy consumption in
the first year of operation [kKWh] classrooms in the first year of operation
[KWh/m?Z]
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