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ABSTRACT 

Great efforts were made to reduce energy consumption or use green 

energy to achieve sustainability. Therefore, building materials 

technologies must be developed to produce materials that be more heat-

insulation because thermal insulation in buildings is very important in 

reducing energy consumption. The use of lightweight insulating building 

panels has increased, such that they are made of two galvanized steel 

face sheets with a core of polyurethane foam filling that named 

Polyurethane foam Sandwich Panels (PSP) locally used. 

In the direction of developing these traditional panels in the strength 

and increasing their efficiency in the thermal insulation, Honeycomb 

Sandwich Panels (HSP) that used in the construction of the bodies of 

aircraft, trains, ships, and space Apparatus were used. with some 

modifications to be another product added to the building panels used. 

and suitable for the construction of buildings as they combine between 

lightweight, thermal insulation, and structural strength. 

Thermal conductivity gives an indication of the efficiency of the 

material in thermal insulation. The lower value of thermal conductivity 

leads to the efficiency in thermal insulation of the material. Accordingly, 

insulating materials were classified into groups, (Thermal conductivity 

values below 0.03 W/m.k have  excellent insulation , values between 

0.03 and 0.05 W/m.k have moderate insulation, and values above 0.07 

W/m.k have low insulation).  

In this study, honeycomb sandwich panels were manufactured using 

aluminum sheets as a face sheet and PVC tubes were used as structural 

cells to form the panel's core, and the parts were assembled by using an 

efficient adhesive material. Tubes with a diameter of 38, 64, and 102 mm 

were used with the manufacture of a model that is compatible with the 

traditional model and using low density Polyurethane foam to make a 

comparison between them and compared to the tested models.  

The honeycomb sandwich models were made with the same 

thickness as the traditional model. The tested models are in five groups. 

The first group includes PSP model and Low density Polyurethane foam 

Sandwich panel (LPSP).The other groups include HSP models of PVC 

tubes with different diameters. Heat insulation paint or low density 

Polyurethane foam was added to some specimens. The elements of the 
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panel were assembled using flexible adhesive and the panel was formed 

in the final form. The Heat Flow Apparatus was manufactured according 

the  specifications to measure the thermal conductivity of the panels. The 

thermal conductivity of each group was tested with temperatures applied 

on the model face from 20 - 80 C. The effect of the diameter of the 

tubes in thermal conductivity, strength and density have been 

investigated . 

The results show that the Paint-Foam Honeycomb sandwich panel 

(PFH) model made of core cells with a diameter of 102 mm and filled 

with foam  and, whose face sheets were coated with heat-insulating 

paint, is the acceptable model in thermal insulation. It has achieved the 

lowest Thermal conductivity  (0.0216 - 0.0324 w/m.k). The results 

showed a development in the thermal insulation compared with the 

traditional panel by 43 - 23%  at temperatures 20 - 80 C, respectively. 

foam had significant effect on HSP models and thermal conductivity 

decreased of 36, 40 and 43% for honeycomb sandwich panels filled with 

foam compared with the corresponding Basic models with diameters 38, 

64 and 102 mm, respectively. when the surface heat was 80 C. Heat-

insulation paint had decreased the thermal conductivity of 20, 24 and 27 

% for honeycomb sandwich panels painted compared with the 

corresponding Basic models with PVC tubes diameters of  38, 64 and 

102 mm, respectively. when the surface heat was 80 C. while the 

reduction in thermal conductivity using foam and insulation paint PFH 

was 52% compared with the Basic models at 80 C applied. PFH model 

showed stability increase of thermal conductivity with the increase of the 

temperature applied to the face of the model 20-80 C 

Honeycomb sandwich panels were more strength than PSP panels 

with 1600, 1400 and 900 %  for honeycomb with PVC tubes of 38, 64 

and 102 mm, respectively..The model was achieved acceptable strength 

compared to the traditional panel, Flatwise compressive strength was 

increased by 1100%, edgewise compressive strength by 227%, and 

flexural strength by 120% compared with the traditional panel. The 

density increased compared to PSP panel by 314%. 

The model has achieved good values in thermal insulation and  

strength compared to the traditional panel and can be used as an 

alternative to the PSP model to achieve significant thermal insulation 

and higher strength.


