Application of response surface methodology in optimization of automotive air-conditioning
performance operating with SiO , /PAG nanolubricant
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ABSTRACT

The effect of compressor speed, initial refrigerant charge and volume concentrations of
SiO,/PAG nanolubricant on the performance of automotive air-conditioning (AAC) system are
investigated in this study. Response surface method (RSM) was used in designing the
experimental work and is based on face composite design. The developed quadratic models
from RSM were helpful to envisage the response parameters namely heat absorbs,
compressor works, and coefficient of performance (COP) to identify the significant relations
between the input factors and the responses. The results depicted that adding

SiO, nanoparticle into PAG lubricant will enhance the COP of AAC. Optimization of
independent variables was performed using the desirability approach of the RSM with the
goal of maximizing the heat absorb and COP, consequently, minimizing the compressor work.
The results revealed that the optimal condition with a high desirability of 73.4% for the
compressor speed of 900 rpm, refrigerant charge of 95 g and volume concentration of 0.07%.
At this condition, the AAC system operated with 193.99, 23.28 kJ kg'1 and 8.27, respectively,
for heat absorb, compressor work and COP. DoE based on RSM was capable of optimizing the
significant parameters which affect AAC performance.

KEYWORDS:
Nanolubricant; Heat absorb; Compressor work; COP; Response surface method


https://www.scopus.com/record/display.uri?eid=2-s2.0-85061880570&origin=resultslist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=f8cd44eef2a08a1867c828e59144a5f3&sot=afnl&sdt=cl&cluster=scopubyr%2c%222019%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&relpos=84&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85061880570&origin=resultslist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=f8cd44eef2a08a1867c828e59144a5f3&sot=afnl&sdt=cl&cluster=scopubyr%2c%222019%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&relpos=84&citeCnt=1&searchTerm=

