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A simple method for the estimation of energy savings through 
application of transparent insulation materials 

ABSTRACT 

B. c. Alexa ... , A. Kerschberger*, A. Lohr**, B. Weidllch* 

**Buro fur energiegerechtes Bauen, Oldenburger Strasse 68, 0-5000 Koln 60, FRG 
*Weidlich lngenieurgesellschatt, Glesebrechtstrasse 10, D-1000 Berlin 12, FRG 

A simple method for estimating the effects of transparent insulation materials in buildings is presented. 
Based on monthly mean climatic data and a spreadsheet calculation, the method allows possible energy sav­
ings to be visualized in a diagram of transmission versus U-value. The method is meant for architects during 
the first phases of a design process. 

INTRODUCTION 
The calculation of the solar gains of a building using transparent insulation material (TIM) should be per­

formed on three levels. On the two levels of scientific research and engineering detailed simulation is 
necessary on an hourly basis. On a third level, a simple method for architects has been developed for first 
estimates of auxiliary heating demands, based on monthly meteorological data. A personal computer and a 
spreadsheet calculation (Framework) have been used. 

Good performance of a TIM is characterized by high solar transmission and a low U-value. In a diagram 
showing the transmission versus the U-value, best performing TIMs will be found in the upper left corner (see 
Fig. 1 }. However this information is not sufficient for the validation of different Tl Ms for different types of 
buildings in a specific climate. 

INPUT: GIVEN PARAMETERS 
For this estimate, a simple set of building par­

ameters for a one-zone building is used with: 
· U-value (W!rrfK) 

-floor I roof area 1Ox10=100 m2 0.55 I 0.30 
-total wall area 88 m2 1 . 75 

-windows (half N and S) 22 m2 

0.7 /hr 
20°c 

-air change rate 
-base temperature 
-internal gains 15 kWh/d 

(w°ithout insul.) 
3.00 

With a conventional opaque insulation of 3 cm 
of polystyrene this building fits the German insula­
tion standards (WSVO). According to these stand­
ards, which do not allow solar gains to be taken into 
account, the use of any TIM having a U- value 
higher than 1.5 W/m2K has to be excluded for this 
particular building. This is indicated in Fig. 1 by the 
limit "minimum insulaton". Further calculations have 
only to be performed with TIMs left of this limit. 

Monthly data of mean outdoor temperatures (1) 
and global irradiation on horizontal and vertical sur­
faces facing west, north, east and south (2) of the 
weather station of Trier, Federal Republic of Ger­
many, have been chosen. 

OUTPUT: ENERGY BALANCE 

c 
0 .. 

7.000 8.000 9.000 .. I 

'i 
.... / 

I 

5 ! I 

,;',.. 
Q I 10.000 \tWh/a ... /. .cl ... / Q 

0.8 

/.! 
,. 

/ 
I 

I 
0 i I ! ' I 

/ / / I Q 

I 10.600 kllll/. / i 
Q / ;' l 

I f 8// 
0 , ... 

0.6 i ; ,..i 
Q 

,.//o 
I Q .... i 

i ,./ Oo 
.-i / 0 ! :; .. 

0,4 ,. 
:! .l 

I 

/ / l it 

,,/ a .... ;· 
0 / _ ..... ·" 0.2 ; 

.;·;" 
/ ..... 

0 

0 

I 

i 0,5 

I 10 cm 
15 cm 

? 

r 
l.C l,5 2,0 (W/m"K) 

r U-Val•Je of rlM 

Mini- insul1t1on 
S cm op1q~• •Muht1on 

Fig. 1 "Curves" of equal auxiliary heating demand 

The monthly total gain (including internal and solar gain) has been calculated and related to the total load 
using the .G.ain .Load Batio (GLR, instead of the solar load ratio, SLR). 

The simple formula 
FU= (1-exp(-GLR)) I GLR 

used here was given by Heidt (3). It is an estimation on the usable fraction FU of gains. According to 
Platzer (4,5} the formula seems to predict slightly conservative results with respect to the possible energy 
savings. 
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Fig. 2 Calculatior: table 
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Fig. 3 Bar diagram showing the net gains and gross heating loads 

Loads minus usable gains pro­
vide the monthly auxiliary heating de­
mand which can be summed up to a 
yearly amount. Fig. 2 shows an 
example of a calculation table contain­
ing losses, gains and balances for 
every month, the entire year and the 
traditional heating period of the year 
(Sept. to May). Fig. 3 shows the dis­
tribution of monthly loads and usable 
gains. 

DISCUSSION OF FIRST RES UL TS 
For this particular case, TIMs with 

different combinations of transmission 
and U-values that lead to the same 
yearly amount of auxiliary heating de­
mands C\re shown as lines in Fig.1. 

Full lines denote TIMs that render 
a result equal to an opaque insulation 
of 5, 1 O and 15 cm (see circles on the 
x-axis). Beyond the range of conven-· 
tional insulation, additional energy 
savings are possible (regime of dotted 
lines). The amount of savings is given 

by the spacing between any two curves of equal auxiliary heating demand. 
It must be noted that the lines do not have to be straight lines but can be curved in other cases. Posi­

tions and spacings of the lines visualize a classification scheme of different TIMs for a special building and cli­
m_ate: they depend on the chosen formula of estimating the usable fraction of heat gain. 

FUTURE DEVELOPMENTS 
Subject to a final estimation formula, found by fitting results of applications and simulation programmes, 

an economic validation can be given. 
TIMs falling within the full lines have to compete with the corresponding opaque insulation in price. Addi­

tional savings can be evaluated economically by attaching (current or expected) energy costs to the corre­
sponding curves of equal auxiliary heating demand. Thus the method presented provides a quick evaluation 
of possible energy and cost savings of a TIM application tor a particular building. 
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