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					Jack Pronk receives the 2024 Novozymes Prize

					
							
									
											The Novo Nordisk Foundation proudly announces Professor Jack Pronk as the recipient of the 2024 Novozymes Prize for his groundbreaking contributions to industrial biotechnology. His transformative research in yeast physiology and metabolic engineering has not only revolutionised biofuel and chemical production but has also provided critical solutions to longstanding challenges in sustainable bioprocesses. At the turn of the century, as the world faced the looming climate crisis spurred by fossil-fuel consumption, the importance of alternative fuels became increasingly apparent. Bioethanol emerged as a promising solution, yet its production from non-food sources posed significant challenges. “It had been a dream for decades to establish a biobased economy utilising microorganisms. An example is producing fuel ethanol from sugar using yeast, which efficiently converts glucose into ethanol. However, this approach was controversial because unlimited expansion could lead to competition with food production,” explains Jack Pronk, Professor and Head of the Department of Biotechnology at Delft University of Technology (TU Delft) in the Netherlands. Although yeast could efficiently turn sugars from fruits and other edible sources into bioethanol, the metabolism of sugars from agricultural waste streams posed a critical hurdle for economical bioethanol conversion, since traditional yeast strains struggled to utilise pentose sugars, which are abundant in agricultural residues. In a groundbreaking collaboration with fellow microbiologist Huub Op den Camp from Radboud University Nijmegen, Jack Pronk discovered a potential solution in an unlikely source – the anaerobic fungus Piromyces sp. strain E2, isolated from the faeces of an Indian elephant. This fungus harboured a xylose isomerase gene that held the key to unlocking the pentose challenge. “The result initiated years of research, increasingly involving collaboration with the company DSM,” states Jack Pronk. “Through this process, baker’s yeast was adapted for processing pentose sugars from agricultural waste streams.” “Jack Pronk is one of Europe’s foremost leaders in innovative, sustainable biotechnology using microbes for environmentally friendly conversion of waste streams into biofuels and fine chemicals. The fundamental research and the knowledge generated about the functioning of yeast and fungi from Jack Pronk’s laboratory has been the basis for a wide range of commercial applications with clear societal impact, as demonstrated by their full-scale industrial implementation. The Novo Nordisk Foundation is proud to recognise Jack Pronk’s excellence in research with the 2024 Novozymes Prize,” says Professor Mads Krogsgaard Thomsen, CEO of the Novo Nordisk Foundation. By 2010, the modified yeast could efficiently convert the most important sugars from plant residues into ethanol, paving the way for sustainable biofuel production technologies. Despite setbacks in large-scale implementation, Jack Pronk believes that the production of ethanol from agricultural residues will make a comeback. Ethanol is not only useful as a transport fuel but also as a precursor for compounds ranging from ethylene to aviation fuel. “I do see a future for ethanol, produced by low-emission technologies, as a generic feedstock for production of food protein, pharmaceuticals and fine chemicals. There is huge potential for its production from agricultural residues. I am convinced that genetically modified microorganisms, be they yeasts, bacteria or fungi, will enable cost-effective and sustainable ethanol production from these feedstocks.” The 2024 Novozymes Prize therefore celebrates Professor Jack Pronk’s exceptional contributions to industrial biotechnology, highlighting his innovative solutions to longstanding challenges and his enduring commitment to sustainable bioprocesses. His work exemplifies the transformative potential of biotechnology in addressing global challenges and building a more sustainable future. “The advances Jack Pronk has made, especially with using yeast, are based on exceptionally deep knowledge of physiology and metabolism, rooted in rigorous fundamental research. His superb understanding of how a yeast cell operates has directly translated into Jack being able to exploit yeast cells as industrial-level factories for producing fuels and chemicals. He clearly is a world leader in industrial biotechnology and fermentation science, with a specific focus on developing sustainable bioprocesses that help to reduce waste streams and carbon footprint,” concludes Professor Detlef Weigel, Chair of the Committee on the Novozymes Prize. About Professor Jack Pronk 1986 MSc in biology (cum laude), Leiden University 1991 PhD in microbial physiology, TU Delft 1991-1999 Assistant Professor, TU Delft 1999- Professor of Industrial Microbiology, TU Delft 2002-2013 Co-founder and Scientific Director, Kluyver Centre for Genomics of Industrial Fermentation 2015 Fellow of the American Society of Microbiology 2015 Professor of Excellence Award, TU Delft 2018 International Metabolic Engineering Award 2019- Head of the Department of Biotechnology, TU Delft 2020 Member of the Royal Netherlands Academy of Sciences 2021 Knight in the Order of the Netherlands Lion About the Novozymes Prize The Novozymes Prize recognises outstanding research or technology contributions that benefit the development of biotechnological science for innovative solutions. The Prize is awarded annually and is intended to further raise awareness of basic and applied biotechnology research. The Prize is accompanied by DKK 5 million (€672,000) and comprises a DKK 4.5 million (€605,000) research grant and a personal award of DKK 0.5 million (€67,000). The Foundation will award an additional DKK 0.5 million for hosting an international symposium within the recipient’s field(s) of research. Further information TU Delft: Charlotte de Kort, Communications Manager TNW, +31 (0)6 140 15 135, c.g.w.dekort@tudelft.nl Novo Nordisk Foundation: Christian Mostrup, Senior Lead, Corporate Affairs, +45 3067 4805, cims@novo.dk Prof. Jack Pronk Head of department / Full professor +31 15 2783214 j.t.pronk@tudelft.nl Room number: B58.C1.080
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					Pioneering new ‘MasterPlus’ Programme In Optics And Photonics

					
							
									
											Delft Universitry of Technology, PhotonDelta and Optics Netherlands have launched a first-of-its-kind ‘MasterPlus’ Programme in Optics and Photonics (MPOP) – in partnership with the Netherlands’ other technology universities. The programme will start in September 2024 and function as a talent pipeline for the optics and photonics industry, which makes a significant contribution to the Dutch economy, and has a strong annual growth rate. By integrating academic expertise with industry needs, the programme promises to produce highly skilled professionals poised to drive innovation and growth in the field. The need for talent is growing. The Netherlands is a hub of innovation for optics and photonics, with a vibrant collaborative ecosystem. Professionals in optics and photonics help shape the future of technology and drive global innovations via cutting-edge projects in areas such as data communications, sensing technology, medical imaging, renewable energy, and manufacturing. Eligible master’s students in Applied Physics and Electrical Engineering can expect challenge-based projects, as well as unique internships with industry-leading companies and innovative startups, including ASML, Signify, SMART Photonics, and LioniX International. They will also work alongside renowned research institutes like SRON, and Imec. The initiative is organised by the 4TU.Federation . The MasterPlus Programme in Optics and Photonics (MPOP) – supported by PhotonDelta and Optics Netherlands – will go live in September 2024.. Lecture at Delft University of Technology with Aurèle Adam, Programme Director of the Master Applied Physics. Credits TU Delft Aurele Adam, Programme Director of the Masters in Applied Physics at TU Delft: “The MPOP is key for Dutch technical universities as it fosters collaboration and encourages expertise in an essential field. In an era driven by technological innovation, the focus on optics and photonics is paramount for advancing diverse sectors such as telecommunications, healthcare, and renewable energy.” Three universities of technology in the Netherlands are set to offer a new specialisation in Optics and Photonics within existing master’s programmes in Applied Physics and Electrical Engineering. Each university will deliver its own specialist courses in optics and photonics, as well as facilitating inter-university activities and training, giving students the flexibility to attend courses across different university campuses. An array of scientific and social activities will be on offer, as well as first-hand industry experience. “By providing students with profound knowledge and practical skills in optics, the programme not only ensures the competitiveness of Dutch universities” , says Aurèle Adam. “But it also boosts the Dutch industry in cutting-edge research and applications.” VLLAIR: Van Leeuwenhoek Laboratory for Advanced Imaging Research – TU Delft - FOTO GUUS SCHOONEWILLE Part of a national programme, the flexible and innovative MPOP aims to open doors to diverse industries – from agri-food to automotive – with promising job prospects in R&D and academia. With the sector poised for significant growth over the next few years – and attracting both public and private investment – MPOP is designed to bring technical talent into the industry. Adding to the Netherlands’ vibrant optics and photonics ecosystem, PhotonDelta and Optics Netherlands are coordinating efforts to foster a fertile ground for corporate giants, startups, and research endeavours. These organisations – and the surrounding ecosystem – are committed to stimulation and growth of the optics and photonics capabilities of the Netherlands, making it a true global hub of innovation in this field. MPOP MPOP Programme Aurèle Adam Optics Netherlands www.opticsnetherlands.com PhotonDelta http://www.photondelta.com
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					TU Delft presents the nine Best Climate Action & Energy Papers

					
							
									
											Increasingly extreme weather conditions and a steadily rising sea level are unmistakable signs of the deepening climate crisis. Climate action and an accelerated energy transition can make a difference, with a crucial role for technology and engineering – and thereby for the thousands of students, PhDs, and postdocs of TU Delft. Nine of them are in the running for Best Climate Action & Energy Paper, with the winners being announced on Tuesday, 19 March. Climate action Climate change is escalating. But at what rate, and how can we limit its impact? For one, smartly combining satellite data allows for a more accurate prediction of sea level rise due to Antarctic melting (Climate Science). And adding biochar to the top layer of landfills can reduce methane emissions – a very potent greenhouse gas (Climate Mitigation). Moreover, the regional economic impact of sea level rise has now been mapped in more detail than ever before (Climate Governance). And it's not only about humans, of course. Thanks to a global analysis of the characteristics of their nesting habitats, there is more hope for sea turtles (Climate Adaptation). Energy The past year also brought notable developments regarding the energy transition. We have evidence that shade-tolerant solar panels can produce ten percent more sustainable energy in an urban environment (Urban Energy), and we can more accurately forecast the economic viability of an electrolytic process for converting CO2 into base chemicals (e-Refinery). A novel monopile driving technique allows for bigger offshore wind turbines while also sparing the underwater environment (Wind Energy). And an innovative emission-free combustion cycle could be the missing link in establishing a flexible, distributed energy network (H2). Not to forget that a massive growth in renewable energy comes with an increased need for DC power grids. Good to know that a ground-breaking algorithm can quickly localise a fault in these networks (PowerWeb). Thousands of TU Delft students, PhDs, and postdocs contributing to achieving the 2050 climate goals. Nine nominees for Best Climate Action & Energy Publication of 2023, who will pitch their research at the March 19 award event. One winner: the climate! The Best Climate and Energy Paper Award 2023 Ceremony will take place on Tuesday 19 March. See more information about the event and how you can attend here . If you would like to interview one of the finalists, or know more about Delft's climate and energy ambitions, please feel free to contact: Dave Boomkens , science communication officer Climate & Energy – 06 3408 1461 / d.j.boomkens@tudelft.nl Floris den Broeder , science communication officer Climate & Energy – 06 4520 7074 / f.denbroeder@tudelft.nl The giant awakens: a high-resolution record of Antarctic surface melting Antarctica has long been considered the “sleeping giant” of sea level rise, but it is poised to overtake Greenland as the main contributor by the end of this century. The devil is in the details when it comes to this contribution as ice shelf fragmentation is accelerated by multiple brief and very local melting events. And with satellite remote sensing data either having a high spatial resolution, or a high frequency in time, these often aren’t caught. Sophie de Roda Husman combined the gigantic datasets available to develop a Machine Learning model that overcomes these limitations. She subsequently created a historical record of Antarctic surface melt that is high-resolution in both space and time. Other scientists can use it to develop improved climate models and hydrological models that may reduce the uncertainty in modelled sea level rise by 2100 – also providing her Civil Engineering colleagues a better target for designing protective measures. Sophie de Roda Husman, PhD (CiTG) A high-resolution record of surface melt on Antarctic ice shelves using multi-source remote sensing data and deep learning Add biochar, potentially reduce landfill methane emissions As the wastes in landfills biodegrade over time, the very potent greenhous gas methane is produced and released into the air. This accounts for about a third of global methane emissions. Susan Buisma-Yi investigated whether adding biochar (a byproduct of the pyrolysis process of biowaste) to the cover soil of landfills, as this can increase the capacity of microbes in this soil to reduce these methane emissions. The prevailing opinion is that enhancing soil porosity (more cavities in the soil) should increase such activity as it increases gas transport, thereby creating a favourable environment for these microbes. Her research, however, showed that these effects are highly soil specific, even though adding biochar increased porosity regardless of soil compaction. Although more research is needed to optimise the conditions, the potential to reduce methane emissions is there for some soil types. A double whammy as, in the Netherlands, biochar typically is not utilised but treated as waste. Susan Buisma-Yi, PhD (CiTG) Effects of fir-wood biochar on CH4 oxidation rates and methanotrophs in landfill cover soils packed at three different proctor compaction levels A closer look: the economic impact of sea level rise on European regions and sectors Economic impact assessments provide essential information for decision-makers in planning, allocating resources, and implementing strategies to address the challenges posed by sea level rise (SLR). But while adaptation is local, these assessments have predominantly been performed for entire countries or larger world regions. Using newly available data, Ignasi Cortés Arbués developed a much more fine-grained bottom-up approach for the EU + UK. It not only considers regional effects of SLR bus also economic relationships between various sectors. After all, flooding of a steel factory will have indirect economic impact beyond merely rebuilding it. Built on historical flooding data, the model is not meant for making future predictions or extracting precise policy recommendations. But it does exemplify that considering the local character of regions makes a big difference in economic downturn – or even upturn – after SLR-induced flooding. For example, while northern Italy may be hit hard, inland regions and other countries could benefit from increased trade. The article also suggests that targeted recovery expenditure to four critical sectors (Logistics, Public Services, Transport and Utilities) may substantially reduce GDP losses. Ignasi Cortés Arbués, PhD (TPM) Distribution of economic damages due to climate‐driven sea‐level rise across European regions and sectors New horizons for nesting sea turtles Having been around for 150 million years, accelerated climate change and human coastal activity threaten the nesting beaches of sea turtles – a key species in many local ecosystems. Jakob Christiaanse performed a comprehensive global-scale analysis of environmental influences on the distribution of sea turtle nesting habitats. He mapped 22 coastal indicators – such as sea surface temperature, tidal range, and coral reef and human proximity – onto a novel 50-km-resolution hexagonal coastline grid (called Coastgons). Relating these to known nesting grounds using machine learning, he identified influential indicators (favourable and not) for each sea turtle species. Most of these indicators had already been suggested in previous literature, but only based on a local analysis. Jakob’s global-scale analysis furthermore yielded new, potentially suitable nesting regions. His study may be a driver for nature-based solutions for restoring, preserving, and expanding sea turtles nesting habitats. Think of turtle-friendly sand nourishments or artificial reefs to provide protection from flooding and erosion. Jakob Christiaanse, PhD (CiTG) Distribution of global sea turtle nesting explained from regional‐scale coastal characteristics A shady roof? There’s a solar panel that fits. The future of energy is in local production and consumption. But standard solar panels may see a big drop in performance even if only partially shaded, which can easily happen in urban areas. Andrés Calcabrini built a full-scale prototype solar panel that can dynamically reconfigure itself. Without shade, the panel will configure its solar cells in series for maximum output – like a long garden hose. But in shady conditions, when a single solar cell affects the output of the entire panel (like a garden hose bent at a sharp angle), it will switch to a more parallel arrangement. He subsequently tested this panel over a four-month period, exposing it to urban-like shading, to determine its year-round performance. While the additional electronics reduces power generation somewhat at moments without shade, it boosts the yearly energy yield with 10% compared to the current standard in “shade-resilient” panels. His study defines the limits for how much more expensive such a solar panel can be and whether it is worth mass-producing. Who knows, it may eventually pay off to put solar panels on your partially shaded garden shed, or any other partially shaded surface. Andrés Calcabrini, PhD (EEMCS) Electrical performance of a fully reconfigurable series-parallel photovoltaic module Closing the carbon cycle: from lab-scale to economic viability The burning, refining or processing of fossil fuels leads to CO2 emissions, thereby contributing to climate change. Low-temperature electrochemical conversion can do exactly the opposite: converting waste CO2 to much needed base and fine chemicals, thereby helping to make fossil fuels a thing of the past. This technology has already been demonstrated at lab-scale. But when it comes to assessing economic viability at factory-scale, techno-economic studies incorrectly assume that performance variables (such as energy efficiency or reaction product specificity) can be tuned independently of each other. Isabell Bagemihl developed a multi-scale model – from reaction channel to full-scale process – for assessing reactor design for electrochemical CO2 reduction from a techno-economic perspective. Specifically considering the performance interdependencies, it yields performance targets that are actually achievable in current electrolyser designs. She demonstrated her model for a single reaction (CO2 to ethylene) but it can be readily adapted to many more. Increasing the understanding from lab-scale to economic impact, her research may help guide future fundamental electrolyses research, bringing a closed carbon cycle ever closer. Isabell Bagemihl, PhD (AS) Techno-economic Assessment of CO2 Electrolysis: How Interdependencies between Model Variables Propagate Across Different Modelling Scales Good vibrations: accelerating offshore wind energy Accelerating offshore wind energy deployment is essential for the energy transition. But the current technique for installing the monopile foundations – hammering – may not be up to the task while also raising alarming environmental concerns because of underwater noise pollution. Athanasios Tsetas helped develop a new pile driving technique. Much like you rotate a parasol pole when planting it on the beach, his technique adds torsional vibrations to vertical vibrations. With medium-scale experiments already successful, he now formulated the mathematical model that fully explains the underlying mechanics for the much larger piles that will drive the energy transition. Already closely collaborating with offshore contractors and developers, the next step is to perform bigger experiments to validate the model and the installation performance of the new technique. Then, it is only a matter of time for this socially and environmentally responsible technique to help bring wind energy into our homes. Athanasios Tsetas, PhD (CiTG) The mechanics of the Gentle Driving of Piles A zero-emission combustion cycle for decarbonizing the future energy grid Although hydrogen fuel-cells demonstrate impressive efficiencies and emission-free operation, they are surpassed by gas turbines in power generation due to their superior operational characteristics, including high reliability, long service life, and low-cost operation and maintenance. The novel zero-emission HYCOS cycle holds the potential of combining these attributes. Capable of generating 10 to 50 MWs of on-demand power – which is equivalent to several wind turbines – it addresses a crucial gap in the distributed power generation market. Kaushal Dave analysed and optimized this cycle, achieving an impressive theoretical gas-to-power efficiency of over 55%. When integrated with hydrogen-based seasonal energy storage, the HYCOS cycle provides a compelling solution to mitigate renewable energy variability and enhance the flexibility of future distributed energy grids. It's not yet a slam-dunk, however, as the HYCOS cycle requires a combination of high temperature and high pressure, making component design a challenging task, particularly the recuperator. Nevertheless, it is perfectly poised to enable deep decarbonization of the future global economy. Kaushal Dave, MSc (AE) Thermodynamic analysis of a zero-emission combustion cycle for energy transition Location, location, location – finding faults in DC power grids With the massive growth in renewable energy sources, such as wind and solar, demand for DC power grids (electricity grids using direct current) is expanding rapidly too. Although these systems are designed to function 24/7, electrical faults do occur. Having previously published on fault identification ( which power line has a failure), Vaibhav Nougain has now developed a mathematical model that can pinpoint the location of the fault ( where in this line is the failure) within milliseconds. This will save a lot of time and manual labour in locating and then fixing the fault, restoring normal DC power grid operation. Whereas previous research mostly focussed on locating the fault in a single line, Nougain’s breakthrough algorithm works no matter the complexity of the DC power system, or whether it is low, medium or high voltage. Applicable to ships, offshore wind energy, the two-way transfer of power in homes (and more), it is an essential tool for the transition towards renewable energy sources. Vaibhav Nougain, PhD (EEMCS) Fault Location Algorithm for Multi-Terminal Radial Medium Voltage DC Microgrid
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					Balloon Telescope GUSTO lands on Antarctica after record-breaking flight

					
							
									After a record-breaking 57 days, 7 hours and 38 minutes, NASA’s balloon telescope GUSTO completed its flight above Antarctica by landing on the ice by parachute. The mission was designed to last 55 days. GUSTO has observed atomic clouds in our own galaxy and its nearest neighbor with far-infrared cameras, developed by SRON and TU Delft. 
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					Small hydrogen leaks may have large consequences; but not with this new sensor

					
				
			
		

	

			
	


			
		

											

										
											
												
	
			
				
	
		
				
	
		
			
				
	
			
					
						
							
							
						
						
							
						
					
				
		

			

			
				
					

					Supercomputing power for racing cars and quantum states

					
				
			
		

	

			
	


			
		

											

										
											
												
	
			
				
	
		
				
	
		
			
				
	
			
					
						
							
							
						
						
							
						
					
				
		

			

			
				
					

					When frustration leads to inspiration for Open Science

					
				
			
		

	

			
	


			
		

											

										
											
												
	
			
				
	
		
				
	
		
			
				
	
			
					
						
							
							
						
						
							
						
					
				
		

			

			
				
					

					Medical experts and engineers speak each other’s language in Delft
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