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The colored glass has a great effect to prevent the solar heat gains and consequences to 

minimize the air conditions loads which means low energy consumption. In this paper the 

effect of glass color on the energy saving in a flat was carried out in two climate zones 

Alexandria and Aswan in Egypt to know the suitable colored glass for each zone. The 

investigation was done using the CFD called "Visual DOE" which is one of the famous 

energy programs. The results indicated that the light colored glass type have a great effect 

on the energy saving in building. 

 

INTRODUCTION 

 

In warm and sunny climates, the penetration of solar energy to building interior is 

generally not desirable from thermal consideration. The problem is thus one of providing 

effective natural lighting without imposing a penalty in terms of unwanted heat, and of 

allowing a view outdoors. The approach to solving these seemingly conflicting requirements 

has been to develop spectrally selective glazings [1]. Smart windows are characterized by 

their ability to vary the throughput of radiant energy—visible light as well as solar radiation. 

Window glasses with coatings for the limitation of solar irradiation partially reflect or 

absorb incident solar radiation and usually have viewing transparency. They offer shielding 

against excessive solar heat input in summer and also superior insulating properties against 

heat losses in winter. However, the design of these window glasses has to be a compromise in 

fulfilling contradictory requirements, as the shielding of the excessive solar irradiation in 

summer causes a disadvantageous reduction of daylight illumination and solar heat gain in 

winter. Windows and facades with transparent insulation materials are highly translucent and 

generally do not have viewing transparency [2]. Chow et al [3] compared thermal 

performance of water-flow window with convential single pane and double pane design. The 

simulation results show that the reduction in annual room heat gains is around 32% and 52% 

respectively, comparing with the convential double and single pane design. Chunying and 

Chow [4] presented a novel design of water-filled double reflective glazing system and 

predicted its annual performance through computational simulation with the use of Hong 

Kong weather data. The results show that the indoor room heat gain can be largely reduced by 

the novel glazing system. Wong et al [5] investigate the effects of double glazed façade with 

ventilation system on the energy consumption, thermal comfort and condensation. Carlos and 
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Capeluto [6] explore the influence of incorporating intelligence in building in hot climates, 

through the perspective of energy consumption and user comfort. 

 

MODELING APPROACHES 

 

A simulation model is a virtual image of real physical phenomena and simplification of 

reality is an in herent feature of models [many 37, 2005] as the computational fluid dynamics 

(CFD) technique incorporates all these features, it will be the model of choice where reliable 

predictions are modeled. The terms CFD applies to the numerical solution of a system of 

partial differential equations governing a flow field and defined from the principle of the 

conservation of mass, momentum and energy. Temperature velocities, etc are predicted in all 

of the solution domains.  

 

CFD COMPUTATIONAL FLUID DYNAMICS INVESTIGATION 

 

An energy computerized program called "Visual DOE" was used in the computational 

investigation in order to estimate the effect of the different glazing types on the cooling 

electrical consumption for a flat of areas 168 m
2
 as shown in Fig.1 the flat has eight zones, 14 

facades, the floor to floor height was 3.5 m. the average light power density (LPD) and 

electrical power density (EPD) were fixed at 3 W/m
2
 and 4 W/m

2
 respectively. The U-factor 

of different building materials which are used in the block construction was illustrated in 

Table 1. All windows have an area of 2 m height x 2 m width which made a window to wall 

ratio of 25%. Table 2 illustrates the construction summary. 

 

 

 

 

 

Figure 1. Sketch diagram of a single flat model with total area 168 m
2
 and height 3.5 m. 

 

Table 1. U-factor of different building materials used for construct the flat. 

construction Description U-factor (W/m
2
 C) 

Roof Adiabatic roof 0.114 

Ceiling Gypsum board ceiling, radiant barrier 4.229 

Floor Adiabatic floor 0.183 

Internal floor Adiabatic floor 0.183 

Interior wall partition 2.196 
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Table 2.  Construction summary 

 

Name area (m
2
) U-factor (W/m

2
 C) absorptance Type Category 

Partition 162 2.19 0.3 Partitions Light 

Hollow clay brick wall 141 2.31 0.5 Walls Light 

Adiabatic roof 168 0.11 0.7 Roofs Light 

Adiabatic floor 168 0.18 0.0 Floors All 

 

The wall was constructed from hollow clay brick and has a U-factor of 2.314 W/m
2
 
o
C. 

The investigation was firstly to construct the flat using the Visual DOE and verification the 

base (actual or existing) case and its electrical consumption. The second step was to estimate 

the effect of using another glazing type instead of the base case or existing glazing on the total 

and cooling electrical power which consumed in the HVAC system to achieve the thermal 

comfort for the occupants. Table 3 illustrates the characteristic of the different glazing type 

used in this investigation.  

Table 3. Illustrates the characteristic of the different glazing types. 

 U-factor (W/m
2
 C) Solar Coefficient Visible Light 

Transmission 

Single Clear 6.172 0.95 0.881 

Opaqc 0.02 0.01 0.1 

Single Blue 6mm 6.172 0.71 0.57 

Single Gray 6.172 0.69 0.431 

Single Bronze 6.172 0.71 0.534 

Double Clear 2.742 0.81 0.781 

Double Clear Argon 2.561 0.81 0.781 

Double Blue 2.742 0.57 0.505 

Double Blue Argon 2.561 0.56 0.505 

Double Green   2.74 0.57 0.664 

Double Green Argon 2.561 0.57 0.644 

Double Gray  2.742 0.54 0.381 

Double Bronze 2.561 0.54 0.381 

Double Gray  2.742 0.57 0.473 

Double Bronze Argon 2.612 0.72 0.618 

Internal shaded 6.172 0.95 0.881 

External shaded 6.172 0.95 0.881 

Gray tinted 2.351 0.2 0.13 

Double gray tinted 2.742 0.54 0.381 
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RESULTS AND DISCUSSION 

 

As shown in Table 4 for Aswan, the higher percentage value of the saving the electrical 

power consumption in cooling process was 0.65 when the clear glass was replaced by the 

opaque glass. The use of the grey, blue, and bronze colored glass was reduced the electrical 

power consumption for cooling process by 0.16, 0.15, and 0.15 respectively. This means that 

any of the above colored glass can be used instead of the clear glassed type. The results 

shown that the percentage of the electrical power saving for the double glassed type in case of 

with or without argon was 0.21 except for the double bronze with argon which have 0.11. 

only according its installation cost the owner or the occupant can make a decision for what 

type can be used not only for the higher value of the saving the electrical power. Finally, the 

results indicated that the external shadding of the clear glass type can be save 0.28 of the base 

case electrical power consumption for the cooling process which can be the more effective 

method to reduced the power consumption with low installation cost because it does not need 

to replaced the clear glassed type. The last comparison was occurred between the colored 

tinted glassed (bronze, green, and grey) which have a percentage of 0.2, 0.28, and 0.44 of the 

electrical power consumption respectively in which means that the more suitable and effective 

to reduce the electrical power consumption in the cooling process is the tinted grey glassed, 

but it still compromised between its cost and the power saving. From the table () it can be 

obtained that the same trend was ocuured for the reduction in the electrical power 

consumption for fan process. For Alexandria, the same trend was occurred for the selected 

colored glazed windows. The opaque have the higher saving with a value of 0.89 of the base 

case electrical consumption for cooling process and have a value of 0.82 of the base case 

electrical power consumption for the fan. The grey tinted glass type has the second 

opportunity with a value of 0.84 and 0.77 for the cooling and fan consumption respectively. 

The last one is the external shadding in which the value of the saving electrical power 

consumption for the cooling and the fan was 0.67 and 0.61 respectively. All the double 

colored glass with or without argon have early 0.45 of the base case electrical power 

consumption for cooling and fan except the double bronze with argon which have 0.13 for 

cooling and 0.19 for fan. 

 

CONCLUSION 

 

There are many strategies for saving the electrical power consumption in cooling 

process, the first one is using the external shading in which the installation cost was lower 

than the other types and also this method does not need to replace the clear glass type. The 

second type of strategies is the use of the colored glass types in stead of the clear glass. The 

decision will be made according to the compromise between the saving percentage value and 

its cost. The recommendations for the further work was to study the effect of using the 

shadding with the colored glass types single or double with or without argon. 
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Table 4: Electrical usage summery for Aswan and Alexandria and their saving percentage of the 

cooling and fan 

 

Glass type Aswan Alexandria 

 cooling Saving  fan Saving  cooling Saving  fan Saving  

Base case 3092 0 924 0 936 0 362 0 

opaque 1400 0.55 400 0.57 102 0.89 66 0.82 

Single blue 2629 0.15 786 0.15 560 0.4 240 0.34 

Single grey 2591 0.16 775 0.16 532 0.43 231 0.36 

Single bronze 2632 0.15 787 0.15 562 0.4 241 0.33 

Double clear 2931 0.05 856 0.07 893 0.045 345 0.047 

Double clear + argon 2944 0.04 859 0.07 889 0.05 352 0.027 

Double bule 2443 0.21 701 0.24 553 0.41 207 0.43 

Double bule + argon 2445 0.21 700 0.24 563 0.4 209 0.42 

Double green 2456 0.21 705 0.24 562 0.4 210 0.42 

Double green + argon 2458 0.21 704 0.24 573 0.39 212 0.41 

Double grey 2403 0.22 689 0.25 522 0.44 197 0.46 

Double grey + argon 2404 0.22 688 0.26 531 0.43 199 0.45 

Double bronze 2447 0.21 702 0.24 556 0.41 208 0.43 

Double bronze argon 2748 0.11 798 0.14 814 0.13 293 0.19 

Internal shadding 2716 0.12 809 0.13 631 0.32 260 0.28 

External shadding 2209 0.28 665 0.28 311 0.67 143 0.61 

Bronze tinted 2473 0.2 714 0.23 637 0.32 233 0.36 

Green tinted 2215 0.28 630 0.32 515 0.45 185 0.49 

Grey tinted 1719 0.44 483 0.48 152 0.84 81 0.77 
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