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1. Introduction

Movable sunspaces in apartment buildings allow in a simple way the
passive use of solar energy during the winter season'
Many existing residentj-al houses have facades with balconies. In Lhis
case sungpaces are the only possibility to reduce the heat loss of the
facade. Five different systems of movable sunspaces were developed in
co-operation with Swiss industry. Eight sunspaces were installed in an
apartment building and their performance was monitored durlng three
winter seasons. The sunspaces were equiped with single glazing in t.he
first winter. The following year different double and triple glazings
were installed. During the Iast winter season the apart.menLs were
monitored wiLhou! the sunspaces-

2. Description of the huilding and the sunspaces

The eight monit.ored apartments ale located in a six floor high and
south-oriented building. Figure 1 shows the facade of the building with
the sunspaces. The mean U-value of the apartments is 1.8 w/m2X because
of t.he great window a¡ea and the badly insul-aLed walls. The ground-plan
of the flats is shoun in figure 2.
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Fig-1. Test building with
sunspaces

Fig.2. Ground-plan of
apartments
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The dimensions of the sunspacea are 4.5m x 1.gm x 2.1m- The glazingarea is equal Èo the floor area ( 
= 

gn2¡ . Though the movable jtazirg
systems are different t.o open, they alL can completely be opãned insumner. Eigure 3 shows an overview of the different systens.

Fig.3. The novable glazíng systems

The frames of the syst.ems are alI made of aluminium and are notinsu.lated. They can be equiped with single, double and triple glazing.
Figure 4 and 5 show two sunspaces from the inside.
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Fig,4. sunspace from insi.de Fig-5. sunspace from inside
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3. Measurêments and Data Collectlon

In order to study the effect of the sunspaces on heat energy
consmpÈl-on and the behavlour of the sunspace cllmate the following
guantities we¡e monitored:
- climatl-c data (outdoor temperature, gtobal and diffuse solar

radiation, wind speed, air hunidity)
- sunspace and indoor air temperature
- auxiliary heat consmption
- position of the sunspace windows and the door between sunspace and.

apa¡tment

The outputs of the sensorg oere ttansfered to a personal computer whlch
averaged and reco¡ded the data each hour. The data acgul-sltlon scheme
is shown in figure 6.

Fig.6- Data acquisition scheme
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4.1. cene?aì Resutts

iff :::i;:*ls.conclusions 
have been obtained rhroush rhe e')err-ences or

- the sunspaces shelter from nolse, wlnd and dust- .t shoutd be posslbte to close t;" ;i;"r;; 1n sunmer too In ord.er rouse the sunspacès on raÍny a.ys .na-cooi--ir9na"
- the way Ì¡ow to open the syst". ls

wlth t thè user. À11

ytoh
Èhe st requlrement

l3r::. robrem, bur
ent the

- the bllnds were rarely used because overheating was not a problem
4.2. sunspace ctlmatê

The sunspaces were equlped Efth.sfngle glazlng 1n th€ Flntet Lg/.A/gsand wrrh doubre/rrlpre sr-azrns 1" rh;-*i;;;l'rrrs¡ea- rn order rocompare the ¡esults of the two perlods "iii-afff"r.nt outdoor cl_1mate
::ïî"a" 

measurerents is analyzed ly 
" .riff_ftnear regression of the

Tss-aTout*bcv+To

¡rhere Trs t
lout:
Grt

sunspace à1r tempe¡ature
outdoor temperature
vertical south tadiatlon
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Figure 7 and I show Èhe sunspace temperature dlstrl-butl-ons for single
and triple glazing estimated for the outdoor cllmate of winter 1985/86
by nulti-linear regression of the data measurementg. Triple glazing
stabilizes the sunspace climate. I{ith single glazing the temperature is
in a wider range and even falls under zelo for few hours.
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Fig.8. Sunspace tempeEature distribution for triple glazing

The monthly average of the daily sunspace temperature course for single
and triple gLazíng of two extrenely cold months (,Jan 85 and Feb 86) is
drawn in figure 9. The data measurement.s show no difference in
tempeEature between double, infrared coated doubLe and triple glazing.

DAILY TEMPERATURE COURSE
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Fig.9. Daily sunspace temperature course for cold days
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Fig.11. Energy savings to the whole apartment
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4.3 Heat eneroy consunption

To analyze the effect of the single and double/triple gJ,azing sunspaces
on the heat energy consmption of the apartments three months of the
three diffeient winters (.lan 85, Feb 86 and ,tan 87) with nearly the
same average outdoor Èemperature are taken. the energy conswptions are
corrected wlth regard to outdoor and indoor temperature. Figure 10 show
the heat consmption of the apartments wl-thouÈ (NO) and with single
(SG), double (DG) and trl-ple (TG) glazlng sunspaces. The conswption is
devlded in three parts: the consunptLon of the room behind the sunspace
(IivJ,ng room), the room besl-des and the renaJ-ning roons of the flat.-

AUXILIARY HEAT CONSUMPTION
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EIg.10. ¡leat energy conswPtion of the observed apartments

The occupants of apartment 4 did noÈ use the sunspacer they always let
the glazing open. In apartment ? the occuPants have changed. For that
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reason these two apertments wiII not be consldered 1n the further
dLscusslon. The heat energy savJ-ngs wl'th double glazlng sunspaces are
evldent (Figure 12) ¡tith respect to the lLvlng room whl-ch ls behlnd the
sunspace, buÈ even to the whole apartment (FLgure 11! - The effect of
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Fig.12. Energy savings to the room behl-nd the sunspace

the single glazing sunsPaces on the heat consumptlon l-s not so
definÍte. the behaviour of the occuPants is more lmportant- oPened
doors to the sunspace can lead to an increase of heaÈ consumption
(Figure 13 : apartnent 3).

OPEN DOOR TIME

c

the monitored novable sunspaces are efficLent in saving heat energy
s.lngle glazLng sunspaceg are very sensitlve to the behaviour of the
occupantg. Problemg with condensed water on single glazing lead to
an increase in the time of opened door between room and sunspace.
Thls can even result ln an augmentåtion of heat energy consmptlon.
For that reason sl-ngle glazlng should only be used if the occupants
pay attention to the fact that low absolute indoor hmid.ity anà
temperature can prevent the condensatLon of water.
double glazing sunspaces have reduced the heat energy consmption in
aLl observed apartments. The average reduction is 2g*.
lnfrared coated double glazfng and trlple gtazing increase the
themal comfort, but no signiflcant differences in heat energy
savings and sunspace air Èemperature were measured l-n respect to
double glazing
the coefficients of the nurti-r-inear regression for the sunspace air
temperature are (see 4.2. ) :
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5. Conclusíons

The following concluslons can be drawn f¡om the measurements:
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triple gtazing

0.446 + 0.005

0.0082 + 0.0002

11. ?

single glazlng

0.554 4 0.007

0.0111 + 0.0003
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Fiq.13. tine of opened door between room and sunspace


