size and mix, and the assign-
ment of wash crews to helio-
stats to minimize the sum of
I 1. revenues lost due to helio-
stat soiling; 2. the costs of hir-
ing wash crews and operating
the vehicles; and 3. the costs
of purchasing wash vehicles.
They establish conditions for

convexity of the objective

Alex Zolan

function, and then propose a
decomposition method that
enables near-optimal solutions to the wash vehicle sizing and
assignment problem on the order of a couple of minutes.

The proposed model recommends more wash vehicles when
electricity Iiricing and average soiling rates are higher and
when washing costs are lower. These solutions yield hundreds
of thousands of dollars in savings per year over current industry
practices.

CONTACT: Alexandra M. Newman; anewman@mines.edu; Department of
Mechanical Engineering; Colorado School of Mines, Golden CO 80401

Dynamic inventory allocation

for fashion apparel rentals and sales

There is a growing trend toward renting rather than perma-
nent ownership of various product categories such as designer

clothes and accessories. A major driver of this trend in the ap-
parel industry is the behavior of fashion-conscious customers
seeking variety.

Although the industry started with pure renters who are
renting products at a fraction of the retail price, many apparel
retailers now are simultaneously renting and selling their prod-
uct line. In particular, there are retailers primarily known as
renters who are selling on the side and those who are primarily
sellers but renting on the side.

Retailers that offer the same product for sales and rentals
need to effectively manage their inventory. It is important to
note that once a unit is sold, the firm forgoes potential rental
revenues from that unit during the remaining part of the sea-
son. Therefore, it is critical for a retailer to dynamically decide
how much of its inventory to allocate for sales and rentals over
time.

In their paper, “Optimal Dynamic Allocation of Rental and
Sales Inventory for Fashion Apparel Products,” Mehmet Sekip
Altug from George Mason University and Oben Ceryan from
City, University of London, first develop a consumer choice
model that determines the fraction of the market that chooses
renting over purchasing. They characterize the optimal inven-
tory allocation policy and explore how market characteristics
and prices impact inventory allocation.

The authors then discuss the value of dynamic allocation and
observe that the profit improvement can be substantial. In ad-
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Oben Ceryan
dition, they propose a simple and efficient heuristic policy. Fi-
nally, they extend their analysis to study the optimal allocation
policies for various business models with different prioritization
schemes between sales and rental demand.

Overall, the authors believe retailers that simultaneously rent
and sell can increase their profits by doing a dynamic allocation
of sales and rental inventory throughout the season. In an in-
dustry with notoriously slim margins, this approach can make
a meaningful difference.

CONTACT: Mehmet Sekip Altug; maltug@gmu.edu; (703) 993-6526;
School of Business, George Mason University, 4400 University Drive MS 5F4
Enterprise Hall, Fairfax, VA 22030; Oben Ceryan; oben.ceryan@city.ac.uk;
+44(7501) 338212; Bayes Business School, City, University of London, 106
Bunhill Row, London, UKECTY 8TZ

This month we highlight an article from The
Engineering Economist (Volume 67, No. 1). The
authors developed a decision-making framework
to design flexible engineering systems, in this

case for hybrid renewable energy systems. They
measure simulated demand scenarios over a 20-
year period to control total costs with the capability
to respond to future changes.

A flexible design framework

for renewable energy systems

Engineering systems often operate for a long period of time
under varying conditions. When an engineering system is de-
signed, there may be great uncertainty about the future, mak-
ing decisions about how best to design the system difficult.
Since engineered systems frequently face changes and unpre-
dictability in their environments, these systems should be de-
signed with the capability to respond to future changes.

The article, “Optimizing the Flexible Design of Hybrid Re-
newable Energy Systems,” by Ramin Giahi, Cameron MacK-
enzie and Chao Hu at Jowa State University proposes a de-
cision-making framework to design engineered systems with
flexibility. With support from the Center for e-Design, the au-
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A chart shows the projected output of various types of energy
over a 20-year simulation.

Ramin Giahi

thors measure the value of ex-
panding capacity in the future
or the value of flexibility in
complex engineered systems
that require computationally
expensive simulations to eval-
uate the objective function.

The framework is applied
to solve a multistage decision-
making problem for a hybrid e
renewable energy  system Chao Hu
(HRES) under highly variable demand over a 20-year plan-
ning horizon. The HRES in this article consists of electricity
generated and stored by solar panels, wind turbines, electrolyz-
ers, batteries, hydrogen tanks, fuel cells and diesel.

Different demand scenarios are simulated over the 20-year
timeframe. The picture shows the performance of an HRES
design under a high demand scenario. Solar and wind pow-
er can largely satisfy demand in the years 2017 to 2030. The
HRES supplements solar and wind with the fuel cell and fi-
nally uses diesel as demand further increases in 2031-2037.

The team finds that if designers can wait and expand ca-
pacity later in the future, they can lower their overall costs.
The value of expanding capacity is measured by comparing the
total discounted cost without capacity expansion and the total
discounted cost with capacity expansion. Enabling capacity ex-
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Call for papers for special issue
on healthcare digital

IISE Transactions on Healthcare Systems Engineering is seeking
paper submissions for a special issue focused on digital healthcare
in early 2023. Potential topics include, but are not limited to, two
categories: implementation science of digital transformation and
innovation of digital healthcare solutions.

Al papers should be submitted through the journal's
ScholarOne website, mc.manuscripicentral.comyuhse. In the
submission process, please indicate it is for the special issue in
the website prompt.

The deadline for submissions is June 15. Publication is
scheduled for March 2023. For more information, contact editors
Jennifer Percival at jennifer_percival@uml.edu or Tarun Mohan
Lal at tarun.mohanlal@atriumhealth.org.

pansion for the HRES 10 or 15 years after the system is initially
designed can reduce total discounted costs by more than 33%.
CONTACT: Cameron A. MacKenzie; camacken@iastate.edu; Industrial &
Manufacturing Systems Enginegring, lowa State University

Yu Ding is the Mike and Sugar Barnes Professor of Industrial and
Systems Engineering at Texas A&M University and Associate Director
for Research Engagement at the Texas A&M Institute of Data Science.
He is editor-in-chief of IISE Transactions and a fellow of IISE.

Heather Nachtmann is the Earl J. and Lillian P. Dyess Endowed
Chair in Engineering and a professor of industrial engineering at the
University of Arkansas. She is editor-in-chief of The Engineering
Economist and a fellow of IISE.

HISE Transactions (link.iise.org/iisetransactions) is 11SE's flagship
research journal and is published monthly. It aims to foster
exchange among researchers and practitioners in the industrial
engineering community by publishing papers that are grounded
in science and mathematics and motivated by engineering
applications.

The Engineering Economist (link fise.org/engineeringeconomist) is a
quarterly refereed journal published jointly by ISE and the American
Society of Engineering Education. Devoted to issues of capital
investment, its topics include economic decision analysis, capital
investment analysis, research and development decisions, cost
estimating and accounting, and public policy analysis.

To subscribe, call (800) 494-0460 or (770) 449-0460.




