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Abstract  

The chemical synthesis of zinc oxide (ZnO) and preparation of ZnO 

dispersed in ethylene glycol@distilled water mixture (ZnO-EG@DW) 

based nanofluids for investigation in the enhancement of heat transfer of 

a square shaped heat exchanger. The steady and uniform dispersion of 

ZnO nanoparticles was achieved using high probe sonication at varying 

wt.% concentrations like (0.1wt.% ; 0.075wt.% ; 0.05wt.% and 

0.025wt.%) with 100% vol. of ZnO nanoparticles in ethylene glycol and 

distilled water mixture at 50:50. Also, the ZnO particles were 

synthesized by using a typical Sonochemical assisted technique, where 

sodium hydroxide (NaOH) and zinc acetate (ZnC4H6O4) were used as 

raw materials. For the verification of ZnO synthesis numerous 

characterizations like UV-vis, XRD, FTIR, and FESEM analysis were 

carried out. The changed wt.% concentrations of ZnO-EG@DW based 

nanofluids were considered to check their effects on thermos physical 

properties, dispersion, stability, and heat transfer (Nusselt Numbers) at 

varying Reynolds numbers ranging from 4550 to 20360 inside the 

square heat exchanger. A positive increase in thermal conductivity was 

observed by the addition of ZnO in the ethylene glycol@distilled water 

(50:50) mixture. The highest thermal conductivity of 1.0 W/m.K was 

noticed at a maximum of 0.1 wt.% concentration which is about more 

than that of the base fluid (EG@DW) at the 45°C. The maximum 

pressure drop of 2400Pa/m at Reynold number 20360 and higher 

friction loss of 0.045 for Reynolds number 4550 was noticed at 0.1 

wt.% concentration. The highest improvement in heat transfer was 

recorded at 0.1 wt.% is 550 to 2830 W/m2K which is 63% greater of 

the base fluid, while others wt.% illustrate improved heat transfer 

coefficient of about 550 to 2170 W/m2K, 550 to 1750 W/m2K, and 

550 to 1500 W/m2K, respectively at highest Reynolds (Re) when it 

compared with the base fluid EG@DW). 
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