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The 2014 Mobile device competition was won by Kansas State University. The team was led by
a team of Chemical Engineers and Computer Science Students. Presenting at the national
meeting were Andrew W. Woolley (ChE), Thaddeus T. Tuck (Computer Science), and Michael
R. Whitehead (Computer Science).

The winning App is a game that provides
students with the opportunity to learn
about pump design. Students are required
to use their knowledge of fluid mechanics
and chemical engineering process design
to design a pump to meet a specific
objective (i.e. pumping a liquid to a
certain height at a given pressure). This
application starts with the easiest levels of
the macroscopic mechanical energy
balance and gradually becomes more
difficult, with the final stages factoring in
economics and materials of design. By
the last stage of the game, students will
be able to design pumps for a specific
process flow objective by correctly using Figure 1: Thaddeus Tuck explaining the game to Michael Cutlip.
the  mechanical energy  balance,

incorporating pressure drop in pipes, fittings, and process equipment, by considering the actual
net positive suction head (NPSH), by considering materials of construction, and by calculating
the cost of the pump. This game could be incorporated into courses on fluid dynamics and/or
process design to enhance student learning.

The following are some screen shots from the game. They start with the simple pump design,
level 1, and end with the most complicated design of the game, level 9.



Level 1
Tima to Move A Ligud: 194 Mours
Diamate of Fipss: 1 inches
Wighame of Cortairens. 3574 N3
Liguid Dermity- £2.4 Em/ft*3
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Level 2
Tin b Move All Lquaf 1.76 Hours
Diameter of Pipes: 1.5 inches
Vislums of Containgrs: J815 A3
Liguid Dienmity. 62.4 lbmff1"3

Hatse Pawer 0

Pressure 34.9 psi

Heighl: 4351t

Level 3
Tima io Move All Liguid: 0 81 Hous.
Dismeter of Pipss: 075 inches
Wolume of Conlainers. 23951 1°3
Liquid Diensity: 52 4 lbmifi=3
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Prassura 456 pai
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Timse to Move All Liquid: 1.74 Hours
Dianeter of Fipes: 2.5 inchis
Wiokame of Comaners. I770 1*3
Ligud Diensity: 52 4 bmfr+3
Weicosily of Liquid. 00555 lbeiifi*s)

Preasure. 306 pai
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Heghe: 391 ft Heiget: 937 ft

Horipontal Lengih 1486 7 Herigenial Length 10931
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Level 5 Show ExuiemuTabins | Log Ot
Tirmie 16 Miwe All Liguat 1.6 Hous
Dramaiar of Piges: 2 £ inchas
Volume of Containers. 2466 3
Liquid Deraity: 62 4 baufe*3
‘Wiscosity of Liquid: 0. 1107 Ibmiff's)
Dron Forged 16 ok ks for . Pressine 62.1 pai

Pressue 37 4 psi

Harne Powe:

Huight 464 f1 Haight 1178 ft

[N

Honzomal Langeh G586 fr Honzontal Length: 1335 #




Level 6
Titne b Meve AD Liguid 1,1 Heurs
Diamétar of Fipas: 3 inchas
‘Wiohsme of Contaners: J508 &3
Ligasd Dmnaity: 2.4 lom/f*3
Wing ity of Ligad 001198 lediN"s)
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Efficiency Factor. 75 %

Pricssesta’ 36 pii

Horne Fowe

Heght: 302 fi

Level T
Tirne to Move All Liqud. 1,45 Heurs
Diamater of Pipss: § inches
Vielume of Centainers: 3426 fie3

Prassuru 415 psi

Height: 320 f
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Liguid Density. 624 lbm/i*3 -
Vhcosiy of Lguid 00795 bmif"s)
Don't fonget bo calculale for ev.

Pressune: 319 psi

Efficiency Factor T3 %
Waper Presaure: 13.4 pel

Pressure. 31 4 pai

Hers Fower |2

Fmght: 187 ft

Herizontal Langth 837 Homzental Length: 208 ft

Heght 722 ft



Level 8
me bo Move Al Ligud 0.31 Hous

Diameter of Pipes: 3 inches

Walume of paery. 9513 8°3

Loguaic 4 b3
Wiscosity of Liguid: O 9044 leift"s]
Dion't forget bor cabculate for e
E ey Factor 80 %

esnrn 341 pai

Moy Erarr

i
Pressure: &7.1 psi Furs Trae v

Haaghe 353 f

Hesgonlal Length: 1736 i

Level 9
Tirree b Moee Al Laqued: 057 Hours
Chomatar of Pipes: 4 nches
Wil o Lanans: 5576 N3
Lisguicd

Wiscosit
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Doon't forget 1o caloulae for e

Edficincy Facior

Vapor Pressung

Foras P 0

Pressure: 44 8 ps

Husight: 260 &

Hedizental Lengih 400

Hiosiz ontal Lingth 676 At

Hesigantal Langih 643 i
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Seaw Bpamtanu Tazss

Frassues 58 4 pai

Haight: 525 1

Pressua 857 pai

Hiight: 670

Figure 2: Michael R. Whitehead on the left with Andrew W. Woolley (not
facing camera) explaining their winning game to another ChE.
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