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Heavy Engineering Research Associa2on

•  Industry	owned	and	governed	
•  600+	NZ	wide	membership		
•  Not-for	profit	organisa=on	
•  Established	in	1978	
•  Structural,	Welding,	Industry	Development	Divisions	
•  Metal	based	industries	but	also…	LG,	SS,	light	alloys,	metal	based	composites	
•  Industry	elected	execu=ve	
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Our value proposi2on
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Our program 

IS1	
Knowledge	base	

IS2	
Advanced	low	enthalpy	
conversion	system	

IS1-1 Expert Design Tool  
IS1-2 Materials Knowledge Base 
IS1-3 Scaling Mechanisms  
IS1-4 Heat Transfer Data 
IS1-5 Expander Research  
IS1-6 Control Research 

IS2-1 Systems and Modules 
IS2-2 Heat Exchanger Concepts 
IS2-3 Turbo Machinery Development 
IS2-4 Control Systems Development 



Our research and industry Leaders



Our research theme leaders



Our key deliverables



EDT
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The flowchart for highly finned tube co-current evaporator �

EDT
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Geothermal ORC pilot plant

• Built	at	
workshop	

• Cooling	system	
installa=on		

•  Torque	
measurement	

• Busy	=mes	for	
industry!		



AGGAT Test Rig 

•  Above	Ground	
systems	and	
equipment	tes=ng	
capability	

•  Heat	exchanger	
innova=ons		

•  AGGAT	Turbine		
•  Basic	control	logic		
•  Thermodynamic	
limita=ons		



Turbo-generator research



Our research work –turbine design system
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Turbo-generator partnerships

Cambrian, New Plymouth SKF, France



Our research work – turbine performance

Power		
(kW)�

Efficiency	� Pressure	ra4o � Rota4onal	speed		
(rpm)�

103 0.86� 5.1� 29000�

3D	numerical	simula=on	results	of	turbine	performance	



Our research plan



Heat transfer research 

380°C	



Our design op2misa2on and innova2on

Collabora=ng	and	leveraging	our	exper=se	in	thermal	analysis	and	modelling	to	validate,	design	
and	op=mise.	

Delivering:
•  A viable way for our members 

technology to run by detec2ng and 
solving errors that originally caused 
failure.

•  Op2mum opera2ng condi2ons with 
areas of risk failure highlighted.

•  Member confidence through 
increased levels of understanding in 
the design op2misa2on process

 



Our goal

Size	and	cost	reduc=on	with	higher	heat	extrac=on	

Reference	design	
2015	

Concept-1	
2015	

Concept-1,	and	2	
2016	

Concept-1,	2,	
and	3	
2016-2020	

*Innova=ve	concepts	in	heat	exchanger	design	(evaporator	&	condenser)	currently	under	study		



Control systems research @ UoA

0	

1	

2	

3	

4	

5	

6	

7	

0	 500	 1000	 1500	 2000	 2500	 3000	 3500	 4000	 4500	 5000	

De
gr
ee
	o
f	s
up

er
he

at
	(°
C)
	

Time	(s)	

Process	

Set	point	

2340	

2350	

2360	

2370	

2380	

2390	

2400	

2410	

0	 500	 1000	 1500	 2000	 2500	 3000	 3500	 4000	 4500	 5000	

Tu
rb
in
e	
in
le
t	p

re
ss
ur
e	
(k
Pa
)	

Time	(s)	

Process	

Set	point	

Preheater

Vaporizer

Expander

Condenser

Pump

Cooling air

Exhaust gas

Jacket water

Pressure	
step	down	

Superheat	
step	up	

Pressure	
step	up	

Superheat	
step	down	



Materials and fluids research
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Expert	design	tool	

Material	Knowledge	Base	Research	

Understanding	and	Modelling		
Scaling	Mechanism	

Heat	Transfer	Performance	Data	

Expander	Technology	Research	

Control	Technology	Research	

Material	Knowledge	Base	Research	
	
Research	team	
	
-	HERA	Welding	Centre		
	
-	University	of	Auckland	

	



What materials perform best?

Overall objec2ves

•  Standards	and	novel	materials	
•  Surface	modifica=ons	

•  Manufacture	and	deliver	equipment	
and	samples	required	

Scaling	

Corrosion	

Fabrica=on	



Shell & tube rig

	

25	

•  Up	to	19	tubes,	1”	OD	
•  Tubeside:	SGW	
•  Shellside:	CW	
•  Counter-current	
•  Ver=cal	arrangement	
•  1.5m	tube	length	



Double pipe complex rig

	

26	

•  Three	DP	units	
•  Individually	adjustable	flow	
rates	(CW,	SGW)	

•  Ability	to	test	an=	scaling	

and	scale	mi=ga=on	
technologies	

	



Corrosion rig

	

27	

Corrosion	coupon	holder	
•  Straight	specimen	
•  Stressed	specimen	
	
Piping	to	fit	coupon		
holder	



Materials test rig design

	

28	

Based	on	20n	flat	rack	container	
50	m	of	piping,	28	valves,	40	flange	pairs	



Materials test rig 

•  Awai=ng	final	
connec=ons	to	
mainline	and	
discharge	end	

•  Building	
experimental	
programme	via	
partnerships	and	
collabora=on		

•  Inaugura=on	
planned	for	January	
2017	





Our achievements to date

2016 Expert	Design	Tool	

Models	

Algorithms	

Presenta=on	

ORC	Pilot	Plants	

Design	

Cost	

Installa=on	

Commissioning	

Interna=onal	partnerships	

Company	Investments	

Research	value	to	stakeholders	

AGGAT	Brand	



Our achievements to date



Beyond

•  Include	analysis	component	in	EDT	
•  Greater	sophis=ca=on	in	ORC	

modelling	

EDT	 EDAT	

•  Applica=on	sites	biomass,	hybrid	source	
•  Cycle	super-cri=cal	
•  Scale	above	100-250kW		
•  2nd	genera=on	ORC	Plant		
•  Growth	in	Allied	Technologies	space	

ORC	
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