
 

 

 

PROJECT SUBMISSION DETAILS: PROJECT #:  67 

External Organisation Name: Priority One 

Supervisor/s: Christopher Glasson 

Field: Engineering 

Project Title: Feasibility and dryer design for drying macroalgae 

Project Aim: This project aims to design a suitable cost effective dryer with the capacity to 
dry 100 kg of fresh biomass per week 

Project Location: Tauranga 

Outputs/Use of Data: UoW may use any data collected for teaching, publication etc. 

Funding: Priority One will provide Match Funding - $3,000 

 

EXPECTED OUTCOMES: 

1. A scaled blueprint of a dryer with the capacity to dry 100 kg fw/wk with a moisture content of <20%. 
2. A business case supporting the fabrication of the dryer. 

 

STUDENT TASKS: 

1. Familiarize yourself with the requirements for drying macroalgal biomass and the techniques currently 
employed. 

2. Conduct a feasibility assessment of each technique base on the processing targets (i.e. capacity to dry 100 kg 
fresh weight / week to <20% moisture) and budget ($15,000).  

3. Conduct drying experiments to model the drying kinetics of several macroalgal biomasses. 

4. Use experimental and literature data, combined with budget constraints, to prepare a scaled design blueprint 
of the chosen dryer. 

5. Develop a business case for the fabrication of the drying technology 

 

REQUIRED SKILLS: 

1. Process engineering background 

2. Passion for innovation and entrepreneurship 

3. Written and verbal communication skills 

4. Self-motivated and pro-active 
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PROJECT ABSTRACT: 

A 5-year project working towards the development of a seaweed aquaculture industry in New Zealand has been 
initiated at the University of Waikato. As part of this project, an aquaculture facility with the capacity to produce 
over 5.2 tons of fresh weight biomass (freshwater and marine) per annum will shortly be commissioned. This 
biomass will need to be dried for storage and processing. Thus, this project involves the design of a dryer with 
the capacity to dry 100 kg of fresh biomass per week. 

Macroalgal biomass is dried to increase storage life, reduce transportation costs, allow inclusion in to animal 
feeds, and provide a source of biomass for the production of bioproducts. For the purpose of storage, the target 
moisture content of macroalgae should be < 20%. This can be a significant cost in the supply chain of macroalgal 
biomass, as the moisture content of fresh biomass typically ranges 75-95%. Drying techniques are an important 
consideration as the physical, chemical, and nutritional quality of the biomass is influenced by drying conditions 
(e.g. temperature and duration), with considerable deterioration possible under harsh drying conditions.  

There are a number of drying options, including vacuum drying, freeze-drying, solar drying, and convective 
drying. These vary greatly in terms of their influence over the properties of the biomass and its constituents, and 
in terms of hardware and operational costs. Freeze-drying is typically superior in preserving biomass properties, 
but is not cost effective on a large scale. Solar and convective drying are typically the most cost effective. In this 
regard, convective drying is a convenient, relatively cost effect, option for drying large quantities of biomass. As 
a result, convective hot air drying is one of the most commonly used industrial methods for drying organic 
material, and is applied in a number of different formats, including ovens, drum-dryers, and flash and cyclonic 
dryers.  

 


