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In this experimental study mainly focused the thermal property such as thermal 
resistance and heat transfer analysis for the air gap variations provided in between 
two glasses on window for the domestic purposes. Easily available surrounding 
air considered as the experimental mater because of its arrangements. Thermal 
resistance of inside, outside and glasses (both glasses have same thermal conduc-
tivity such as 0.78 W/mK) all are maintained as constant throughout the investiga-
tion. But only air gap distance increased from 2 mm to 14 mm with gradual in-
crease focused. The thermal conductivity of air considered as 0.026 W/mK. Ther-
mal resistance and heat transfer impact with respect to the air gap between glasses 
were identify with the help of graphical representations. 
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Introduction  

Window is the most essential part of each and every house which not only a portion 

used to cover or open the small part of the wall [1, 2]. It also can be used as an insulator or 

conductor of heat as well as light, etc. In this investigation focused the heat transfer range im-

pact through increasing the air gap between the window glasses. Normally glasses have higher 

thermal conductivity than the air in surrounding. The traditional formulae for thermal resistance 

and heat transfer for the individual portion identified [3-5]. The performance of double-glazed 

horizontal sliding window was evaluated and verified for its performance to improve the ther-

mal resistance of the glazed edge. An increase of 13% in temperature decrease rate (TDR) was 

obtained when an insulating spacer was provided [6]. An average increase up to 18% in TDR 

was encountered when the height of the frame was increased. Double pane heat exchanger was 

analyzed under two conditions namely constant temperature and natural convection heat trans-

fer [7]. The optimum thickness of boundary-layers was found out of which results at constant 
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temperature were proven better [8]. Thermal conductivity was measured in order to reduce the 

coefficient of window of overall heat transfer using aerogel. Single sided window ventilation 

parameters were identified for optimization of window type [9-11]. Double glazed glass is 

shown in fig. 1.  

Experimental procedure 

There are two same glasses with same thermal conductivity (0.78 W/mK) used with 

air (0.026 W/mK) gap mentioned in fig. 2. The length of the both glasses is 4 mm and area is 

1.2 m2. So for this total investigation cross-sectional area is 1.2 m2. Temperature sensors used 

to measure inside and outside temperatures. The inside and outside convective heat transfer 

coefficient, incremental air gap details for the investigations were mentioned clearly in tab. 1. 

The air gap initially 2 mm used and the corresponding individual resistance and heat transfer 

rate found through tradition formulae. Then the same operating conditions only air gap in-

creased as 4, 6, 8, 10, 12, and finally 14 mm. Corresponding outcomes identified through the 

same method. 

 

Figure 1. Double glazed glass 
 

Figure 2. Experimental arrangement 

Table 1. Experimental values for the investigation 

Inside 1 (glass) 2 (air gap) 3 (glass) Outer 

Convective 
heat transfer 
coefficient 
[Wm–2K–1] 

Length 
[m] 

Thermal  
conductivity 
[Wm–1K–1] 

Length 
[m] 

Thermal  
conductivity 
[Wm–1K–1] 

Length 
[m] 

Thermal  
conductivity 
[Wm–1K–1] 

Convective 
heat transfer 
coefficient 
[Wm–2K–1] 

10 0.004 0.78 0.002 0.026 0.004 0.78 20 

10 0.004 0.78 0.004 0.026 0.004 0.78 20 

10 0.004 0.78 0.006 0.026 0.004 0.78 20 

10 0.004 0.78 0.008 0.026 0.004 0.78 20 

10 0.004 0.78 0.01 0.026 0.004 0.78 20 

10 0.004 0.78 0.012 0.026 0.004 0.78 20 

10 0.004 0.78 0.014 0.026 0.004 0.78 20 



 

Result and discussion 

The calculated thermal resistance values related to air gap and sum of all resistances 

termed as total resistance and relative heat transfers were mentioned in tab. 2. Figure 3 showed 

are the individual calculated inner, Ri, glasses, R1, R3, and outer thermal resistances with respect 

to air gap thickness but there is no change in the mentioned resistance throughout the testing.  

Table 2. Calculated resistance and heat transfers  

Air gap  
[mm] 

Thermal resistance of air gap,  
Rair, [KW–1] 

Sum of all thermal resistance 
Rtotal, [KW–1] 

Heat transfer 
Q, [W] 

2 0.064 0.1976496 101.2 

4 0.128 0.2617521 72.59 

6 0.192 0.3258547 55.24 

8 0.256 0.3899573 43.59 

10 0.321 0.4540598 35.24 

12 0.385 0.5181624 28.95 

14 0.449 0.582265 24.04 

Here R1 also equals to R3 because of same material with same dimensions. Figure 4 

clearly showed calculated air gap thermal resistances with respect to different air gap thickness 

and cumulative total resistance as sum of all the calculated individual resistances, Ri, R1, R2, R3, 

and Ro, as a graphical representation. Inside temperature and outside temperature differences 

with respect to air gap thickness mentioned in fig. 5. Similarly heat transfers with respect to air 

gap thickness and total resistance found through traditional formulae mentioned in fig. 6. 

 

Figure 3. Individual thermal resistances  

with respect to air gap thickness 
(for color image see journal web site) 

 

Figure 4. Air gap and sum of thermal  
resistances with respect to air gap thickness 

Conclusion 

In this experimental investigation about thermal resistance and heat transfer analysis 

regarding air gap between two glasses on window for the domestic use conclude the following.  



 

 

Figure 5. Individual inside and outside temperature 
differences with respect to air gap thickness 

 

Figure 6. Individual heat transfers  
with respect to air gap thickness 

 The normal air gaps thickness between two glasses generate significant impact on the ther-

mal resistance and heat transfer when the remaining parameters are same. 

 Thermal resistance increased with increment on air gap thickness. 

 Similarly heat transfer rate also decreased with increase in air gap thickness. 

 So the maximum air gap is recommended in between glass for the domestic usage with 

respect to heat reduction from outside of the window when compared to inside. 
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