
Advanced Thermal  Energ y Systems Based On 
Paraffin Waxes  Appl icable  In Bui lding Industr y

Thermal  energ y storage systems are  crucia l  for  reducing dependency on foss i l  fuels  and  minimizing CO2 
emiss ions. The bui lding sector  i s  a  major  sector  responsible  for  producing high levels  of  CO2 in most 
countr ies  ( inc luding Qatar) . 
Thermal  energ y storage can be accomplished e i ther  by us ing sensible  heat  s torage or  latent  heat  s torage 
components . Latent  heat  s torage i s  more attract ive  than sensible  heat  s torage because of  i t s  high storage 
densi ty  with smal ler  temperature  f luctuat ions.[1]  
The mater ia ls  able  to  ut i l ize  latent  heat  which can undergo phase changes  (usual l y  sol id  to  l iquid 
changes)  at  re lat ive ly  low temperatures , whi le  absorbing or  re leas ing high amounts  of  energ y are  ca l led 
phase change mater ia ls  (PCMs).[2] 
Most  promising PCMs are  paraffin waxes  which contain saturated hydrocarbon mixtures . They are 
f requent ly  used due to their  numerous advantages  such as  high latent  heat  of  fus ion, negl ig ible  super-
cool ing, and chemical  iner tness .[3,4]  
In this  contr ibut ion, thermal  proper t ies  of  the PCMs based on l inear  low densi ty  polyethy lene (LLDPE), 
di f ferent  t ypes  of  paraffin waxes  with melt ing points , 25 oC and 42 oC, and expanded graphite  (EG) 
were character ized by unique transient  guarded hot  plate  technique (TGHP T), which a l low to ident i f ied 
thermal  proper t ies  of  large s ized samples[5]  in compar ison with commonly used i f ferent ia l  scanning 
ca lor imetr y  (DSC).  
I t  was  confirmed that  a l l  prepared PCMs were able  to  s tore  and re lease  huge amount of  thermal  energ y. 
The 25 % increase  of  capaci ty  to  s tore  and re lease  a  thermal  energ y was obser ved by PCMs contains 
paraffin wax with melt ing point  25 oC in compar ison with paraffin wax with melt ing point  42 oC. Also 
reproducibi l i t y  of  s torage and re lease  heat  of  the PCMs by repeat ing of  heat ing and cool ing process  has 
been demonstrated.  
Moreover, the increase  of  the EG content  in the PCMs led to the increase  of  thermal  conduct iv i t y  f rom 
0.24 W/mK for  PCMs without  EG to 1.3 W/mK for  PCMs contain 15 wt.% of  EG.  
Addit ional l y, l i fe  cyc le  assessment of  prepared PCMs has  been demonstrated to ident i fy  the ef fects  of 
these  new mater ia ls  on the Qatar  environment. O ur resul ts  indicate  that  us ing of  PCMs in bui lding 
industr y  can reduce emiss ion of  CO2 up to 10%. 
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