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⎪ SAIChE news ⎪

S
uppose you (an engineer) and a 
colleague (a pastry chef) are sup-
plied eggs, sugar, flour, vanilla and 
jam, and asked to each bake a Swiss 

roll. Although it is almost certain that your 
friend, with his training and experience, will 
produce a better tasting result than yours, 
how does one know with certainty that it is 
truly the best?

Although we don’t think of it in this way, 
process design faces a similar problem: given 
set of raw materials and design constraints, 
how do we produce desired products with the 
least waste, lowest cost, highest purity, etc? 
Often, training and experience is crucial in 
separating a good design from a bad one, but 
given one good design, how do we know that 
there are no other superior designs? 

As engineers we might not even ask this 
question, yet understanding where you stand 
in terms of global performance may often 
affect future decisions. For instance, would 

On 12 October, a new book for chemical and plant engineers on attainable regions was launched, 
a theory that principal author, David Ming, outlines below. 

Wits wins beer-brewing competition
The University of Witwatersrand has been named the overall winner 
of the 10th Annual SAB Intervarsity Beer Brewing Championship, 
2017. Wits’ Big Petr Pils Lager claimed the top honour of the Castle 
Lager Best Bru Award and the Carling Black Label Best Lager.

An independent panel of expert industry judges noted that the 
team’s winning entry was: “A very drinkable style for South Africa’s 
warm weather conditions. It was well balanced, using the right 
amount of hops and good brewing procedures were employed for 
a style that requires precision in brewing technique.”

The Best Cider was awarded to Cape Peninsula University of 
Technology (Apple Adventure Cider); the Best Speciality Beer went 
to University of Pretoria (Cloudy with a Chance of Ginger); Best 
Winter Warmer was awarded to University of Johannesburg (British 
Strong Ale); and the Best Label Design went to Central University 
of Technology Free State (Yet Another Lemon Tree).

Judges commented that the top beers were all comparable to any 
of the best home brewing competition. Overall, the quality of entries 
was improving all the time.

CPUT’s Klopse Lager, UP’s Dark Deer; UKZN’s House Kev 

Blackberry Dark Mild; UCT’s Raspberry Ripple; UKZN’s House 
James Sweet Sorghum Stout; UCT’s Brewhouse Ryot Pale Ale; 
NWU’s Mistress; UKZN’s Winter Saison; and the labels for the 
University of the Free State’s Bundesadler and Wee Heavyness took 
the second and third place awards in their respective categories. q

The KwaZulu-Natal branch (SAIChE KZN) 
hosted its annual research day on the 30th of 
August 2017 in the Engineering building of the 
University of KwaZulu-Natal. Six researchers 
from local universities and universities of 
technology participated in the event, deliv-
ering talks on waste resource valorisation, 
energy recovery and management, predic-
tion of phase equilibria and cogeneration. 
The participants also presented posters on 
their topics during a mid-programme poster 
session and refreshment break. 

This year, five of the six presenters were 
women researchers. The overall winner was 
Grace Kakonke, a researcher at the CSIR 
Forestry and Forest Products Research 
Centre. Her presentation was entitled 
‘Valorisation of chicken feathers: Needle punched 
superabsorbent nonwoven fabric for diaper 
production’. Her talk stimulated a good dis-
cussion amongst the attendees and was very 
well received. 

In second place was Dakalo Ndou, also 

Published by Wiley-Blackwell, the book is co-authored by chemical engineering stalwarts, David 
Glasser, Diane Hildebrandt, Ben Glasser and Matthew Metzger.

Ming’s attainable theory work comes out of research done at the Wits School of 
Chemical and Metallurgical Engineering.

Wits’ Big Petr Pils Lager claimed the top honour of the Castle Lager Best Bru 
Award and the Carling Black Label Best Lager.

Attainable Region Theory: 
An introduction to choosing an optimal reactor
by David Ming et al

Left: Participants and attendees at the SAIChE KZN Research Day 2017. Right: Postgraduate student assistants provided information about the Ethekwini STEM 
Schools outreach programme.

from the CSIR, who presented work on the 
transfer hydrogenation of acetophenone us-
ing copper complexes, a study that she under-
took at the University of the Witswatersrand. 

Matthew Lasich, a researcher and lec-
turer from the Mangosuthu University of 
Technology, came third overall for his work 
on the prediction of gas hydrate equilibria.

The judges for the half-day event, Dr 
Suren Moodley and Dr Babatunde Bakare, 
were impressed with all the participants and 
scored them highly in both the oral and poster 
presentations. 

Prof Anne Stark, SMRI Sugarcane Bio-
refinery Research Chair at UKZN and chair for 
the event, thanked all attendees for support-
ing this edition of the Research Day, adding 
that she was encouraged by the number of 
women researchers participating.

Members of the SAIChE KZN branch com-
mittee participated in the Ethekwini STEM 
Schools outreach programme, held at the 
University of KwaZulu-Natal Edgewood cam-

pus earlier this year. The committee members, 
assisted by postgraduate students, provided 
information to grade 11 and 12 learners from 
Quintile 1-3 schools on the chemical engi-
neering discipline, the role of SAIChE and the 
opportunities for employment and training. 

Pupils that visited the exhibition stand 
greatly appreciated the bursary information 
that was provided and were interested to 
learn more about our exciting profession. 

The KZN branch also hosted a chemical 
engineering schools project as part of the 
University of KwaZulu-Natal Winter School 
programme in July. The project involved the 
development of a simple gas-powered boat 
using plastic water bottles, effervescent 
tablets and plastic tubing. School pupils were 
required to optimise their boat designs, carry 
out test runs and eventually race their cre-
ations in water-filled race lanes in time and 
distance trials. 

An enterprising group dubbed team 
‘Titanic’, literally blew the competition out of 
the water by securing first place in both the 
distance and time trails. q

SAIChE KZN branch news

you try to optimise your design if you knew it 
was 50% of the absolute best or 99.9% of the 
absolute best? Asking the question ‘how do 
we know that we are the best’ is ultimately the 
idea behind performance targeting.

For chemical reactors, formulating even 
a single design might be a challenge in itself. 
Why select a single reactor when multiple 
reactors could be arranged to work together 
as a reactor network? The optimal design of a 
network of chemical reactors for a given duty 
is called reactor network synthesis (or RNS). 
A common approach to the RNS problem is 
to create a very large, generalised, reactor 
network, called a reactor superstructure, 
where the optimal answer is a subset of the 
superstructure. But even the most sophisti-

cated superstructures are subject to perfor-
mance targeting, because there exist infinite 
numbers of superstructure designs.

Attainable Region (AR) theory seeks to 
help understand both the performance tar-
geting and RNS problems. The AR is the col-
lection of all possible outputs for all possible 
reactor designs, even those that we have not 
yet imagined. This is achieved by interpreting 
chemical processes as geometric objects that 
define a region of achievability without hav-
ing to explicitly enumerate all possible design 
combinations. 

By disassociating the physical equipment 
from what is achievable, one can target an 
achievable state and then work backwards 
to find the physical equipment required to 

achieve that state. Consequently, the result-
ing design from this approach is then more 
appropriate, as we know how well it performs 
in terms of the global pool of designs.

Ultimately, it is important to appreciate 
that you cannot fix what you don’t know. And 
although we may never know who makes the 
best Swiss roll, it is possible to know what 
the best chemical reactor network looks like. 
Design is understandably difficult, but great 
designs first come from understanding where 
you stand.

To learn more about AR theory, see the AR 
theory textbook (‘Attainable Region Theory: 
An Introduction to Choosing an Optimal 
Reactor’), and visit the AR website.

www.attainableregions.com


