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ach year the candidates for the Don Miller Award prove how diverse and flexible 
FloMASTER is for providing reliable accurate results. This year is no different 
with submissions came from Korea, China, United States, and Australia. The 

2017 Don Miller Award winners were selected based on their demonstration of 
excellence for a range of thermo-fluid design applications, including waste water 
reclamation, gas turbine blade cooling, and fueling of a space launch vehicle. 

A team comprising Hwayoung Oh, and Sunil 
Kang from the Korean Aerospace Research 
Institute, and Jaejun Lee, Sangmin Park, 
and Eun Sang Jung of Hyundai Heavy 
Industries received the first place award for 
their design featured in the Journal of the 
Korean Society of Propulsion Engineers 
paper, "Analysis on the Filling Mode of 
Propellant Supply System for the Korea 
Space Launch Vehicle". Their analysis used 
a FloMASTER simulation model to verify the 
fueling scenarios to be used for fueling the 
Korean NARO rocket.

The important objective of this work was 
to develop a FloMASTER simulation model 
of the liquid oxygen (LOX) and Kerosene 
fueling systems of the NARO rocket 
designed and built by the Korean Aerospace 
Research Institute. It could verify the fueling 
scenarios that are required to safely transfer 
the liquid oxygen and kerosene from the 
ground storage tanks to the on-board fuel 
tanks for each of the three stages of the 
rocket. This is particularly critical for the 
liquid oxygen which is extremely volatile 
and can quickly boil off to a vapor if the 
system operation is not handled properly. 
Additionally as a result of the extremely low 
temperature required to maintain the oxygen 
in a liquid state, it can cause thermal shock 

to the system if the LOX is pumped into the 
system too quickly.

KARI took full advantage of FloMASTER’s 
capabilities to validate their design. First 
they utilized the steady state capability to 
predetermine the proper valve settings 
for each of the three stage tanks to fill at 
respective rates that will allow them to run 
full, simultaneously. Secondly, they ran a 
transient simulation to verify that the fuel 
tanks were filling as per design and that the 
overall fill time was reasonable. The analyses 
showed that the performance of the fill 
scenarios were well within the safety factor 
range.

Two runners up were selected by the panel 
of judges. Jurgen Sprengel from JS Pump 
and Fluid System Consultants in Australia 
received his award for a complex application 
of the FloMASTER tool, used to understand 
the water hammer and distribution issues 
that can occur in a waste water reclamation 
system. The application was described in 
the Engineering Edge article, "FloMASTER 
for Water Treatment Plant Hydraulic 
Simulations".

This particular Water Treatment Plant 
(WTP) design is one that treats saline water 
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Figure 1. 1D analysis model of LOX filling system
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produced from the coal seam methane gas 
extraction process. It receives raw water 
from the gas field’s water gathering system 
which typically contains a significant amount 
of salt per liter. The raw water is collected 
in a storage dam adjacent to the WTP. The 
treated water and brine that result from the 
treatment process are temporarily stored 
in local storage dams. The treated water 
is then dispatched for beneficial use on an 
as-need basis, while the brine can be further 
treated in a brine concentrator. This paper 
is an excellent example of how FloMASTER 
can easily handle very large systems for, 
not only steady state, but transient systems 
as well. It provided the author with the 
detailed simulation results for liquid level and 
pressure needed to make critical operational 
decisions.

The second joint runner-up award went to 
the team of Batchu Suresh, V Kesavan, 
Ainapur Brijesh and S. Kishore Kumar from 
Gas Turbine Research Establishment, in 
Bangalore, India.

They investigated the interaction between 
the internal geometry and the internal air 
flow cooling of gas turbine rotor blades. 
They described it in their paper, "Heat 
Transfer and Flow Studies of Different 
Cooling Configurations for Gas Turbine 
Rotor Blade".

This is a very detailed paper that describes 
how the authors utilized FloMASTER’s 
unique Internal Duct component to 
model the internal flow passage of a 
blade and estimate flow distributions. 
The temperature of the gas leaving the 
combustor and entering the turbine 
section of a gas turbine directly relates 
to the power output and the efficiency of 
the engine. The higher the temperature, 
the higher the efficiency and power. This 
causes an issue where the temperatures 
exiting the combustor are higher than the 
melting temperature of the material used 
to construct the turbine blades. Therefore 
the turbine blades must be cooled to keep 
them below the melting temperature. This 
is done by forcing cooler air through a 
series of passageways and holes inside 
the blade. The positioning and geometry 
of these passageways are critical for 
maintaining the integrity of the blades. They 
constructed a detailed model using the 
internal duct component that allows them 
to consider the geometric cross-section 
and enhanced heat transfer surfaces such 
as chevron fins and pin fins to predict the 
pressure drop and heat transfer to the 
cooling air. 

Figure 2. WTP Integrated Hydraulic Model 

From these award winning papers it is 
easy to see the diversity of applications of 
FloMASTER and how creative engineers 
from around the world leverage it in 
innovative ways to solve their simulation and 
design problems.
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