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Motivation

__ e
Bachelor mechanical
engineering (5. Semester)

At RWTH Aachen University
up to 1500 students each year

Pass rate ~60%

One-to-one tutoring
impractical

Improve teaching
Decrease fail rate
Support fun to learn

Facilitate training complex
physical relationships




Conduction: Single body systems

Cylinders and spheres

Variable area
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Game engine: Define temperature profile




Conduction: Multi-body systems

kink in T-
profile
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Game engine: Define temperature gradient




Conduction: Heat sinks and heat sources




Heat transfer to the
ambient

Conduction: Fins

Body with section-wise
boundary condition




Diffusion: Multi-body systems with concentration jumps

Nernst coefficient describes Henry coefficient describes

concentration jump at the liquid-solid concentration jump at the liquid-liquid
interface interface




Game engine: Define concentration jump
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Radiative heat transfer: View factors

Self viewing
¢, 7 body

Sum rule
4 2 Reciprocity rule
| Symmetry

1 Self-viewing bodies




Radiative heat transfer: Surface brightness

Black body radiation Self-viewing obiects Reflection
Grey body radiation g Ob) Transmission
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Game engine: Equation with custom keyboard

Command line for the
equation
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Self-explanatory image of

the task without text

e

Customized keyboard
with IATEX fonts




Solution screen

Correct part of the equation

Wrong part of the equation
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User solution: oco 4275 + e1p AT

Correct solution: ge2 ATy + opa AT

Dein Ergebnis: 0 . @‘o
—— —

| E—




Statistics

&
S
o +
m:..m a o
© o << +~
~ Q
o eSS
© 9 =l © (=
C > 4— O @©
M @© o X
£ — = 0
- A
o o ©
0 G
© £ D o
Ma 7,
LY:) ]

(193uIm) wexa

24N129] ul

uonejuasaid sy MW

uoljeuilexa-al |eio
(1/awwns) wexa M

uoljeuIwexa-al |elo

(193u1M) wexa

3000

2500+

(o] L i

Kep 12d saweS palke|d

1 1 1 1
=) =) =) o
=] S =] = o
=] ) =] s

May 2018 Sep 2018 Jan 2019

Jan 2018




H eat Qu 1Z
(Free of charge)
Game-based Learning in Heat and Mass Transfer

Wilko Rohlfs, Sascha Welten, Enno Sabelberg, Claas Ehrenpreis,
Liam Cammiade, Manuel Rietz, Patric Figueiredo, Reinhold Kneer

P gy S
S ( | 11y Institute
A of Heat
l and Mass

‘STIFTERVERBAND inpd Transfer
A Je— iy




