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Abstract Water spray technique is used in many applications like cooling, humidify
ing, and firefighting applications. The performances of 1,4, and 9 number of nozzles
under horizontal parallel, counter, and vertical flow arrangement have been experi
mentally analyzed for air volume flow rate from 0.34 to 2.15 mVs, room temperature
from 28.5 to 30.2 °C, and relative humidity between 59 and 78%. The data show clear
trend between relative humidity and number of nozzles. 9.5, 10.5, and 20% higher
humidification by percentage achieved for the highest number of nozzles than lower
number of nozzles in vertical, parallel, and counter flow arrangement, respectively.
However, flow evaporation is greatly affected than mist evaporation performance
under parallel flow placement at single-nozzle arrangement. Vertical arrangement
with 9 nozzles showed 20.3% higher relative humidity than 1 nozzle under counter
flow arrangement.

p. Balthazar • M. A. Ismail (El) • A. A. Wahab • M. N. Nasir • M. I. Ramdan
School of Mechanical Engineering, Universiti Sains Malaysia, 14300 Nibong Tebal, Pulau
Pinang, Malaysia
e-mail; azmi_meche@usm.my

P. Balthazar

e-mail: pravinthe08@gmail.com

A. A. Wahab
e-mail: andyqaabdulwahab@gmail.com

M. N. Nasir
e-mail: nazmimohdnasir5@gmail.com

M. I. Ramdan
e-mail: shahramdan@usm.my

P. BalthazarLp^ment of Mechanical Engineering, South Eastern University of Sri Lanka, 32360 Oluvil,
Eastern Province, Sri Lanka

Sch^roLAerospace Engineering, Universiti Sains Malaysia, 14300 Nibong Tebal, Pulau Pinang,
Malaysia
e-mail: hussinm@usm.my

© Springer Nature Singapore Pte Ltd. 2020 123
A N. R Reddy et al. (eds.). Intelligent Manufactmmg md Htwm Mmmnahility,
Smart Innovation, Systems andhttps://doi.org/10.1007/978-981-15- 1616-0„I2


	Intelligent manufacturing and energy sustainability

