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Abstract
( M: o)

ilk powder is one of the most widely used powdered products in the food industry, requiring efficient drying processes to
maintain quality. Spray drying is the predominant method for milk powder production; however, it is an energy-intensive
process, posing significant challenges for dairy industries. This paper investigates the factors affecting energy consumption in
milk powder spray dryers and presents technical and operational strategies to optimize energy efficiency. A numerical analysis
of these strategies shows that implementing a combination of methods can reduce energy consumption by up to 35% without
compromising product quality. These results highlight the potential for cost reduction and sustainable production in the dairy

industry.
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Milk powder production is essential for extending shelf life,
reducing transportation weight, and enabling easier storage.
Spray drying is widely employed due to its high throughput,
precise moisture control, and uniform particle characteristics.
Despite these advantages, spray drying is energy-intensive
because evaporating water from milk requires substantial heat
input. Optimizing energy consumption in milk powder spray
dryers is therefore crucial for economic and environmental

abil temperature optimization, and multi-stage drying can reduce
Qstama lity. / energy consumption by up to 35%. These improvements not

only reduce production costs but also enhance the
environmental sustainability of the dairy industry.
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Numerical analysis demonstrates that energy optimization
through increased milk concentration, heat recovery, inlet air
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