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WHAT IS
GRASPLE?

GRASPLE

Interactive online practice platform
For mathematics and statistics

UT is client

Formative and summative testing
Sharing exercises among teachers
Strong point: symbolic algebra

Open interactive math &
statistic exercises

Grasple is an online platform that enables teachers in

S teal
Higher Education to find and create cpenly licensed
i easily share them with colleagues and
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WHAT IS
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— GRASPLE

- Interactive online practice platform
- For mathematics and statistics

- UT is client

- Formative and summative testing

: - Sharing exercises among teachers
Strong pointsymbolic algebra

== -~Another strong poinconditional logic
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~~—= FLUID MECHANICS

GOa,- Y FLUID MECHANICS 1
. == =4 1t year BSc Civil Engineering

tO eXDIOre hOW — Number of students: ~100

ra _ Study load: 2 EC
Sp Ie Can SUPPOI’t | 4x Lecture, 3x Tutorial

Self-st : : General Principles
Udy n FIU'd Hydrostatics

eChaniCS 1 & 55;:0 Inviscid Flow
A Pipe Flow

<<N.B.: :
"otintended to replace tytor; WI
Orials! s Assessment; written exam

Civil Engineering

e N , Pieter Roos
o IIYE‘“‘S 3 Civil Engineering, UT Teaching & Learning Fellow UNIVERSITY

ENGINEERING EDUCATION i TELTtalk, 16 January 2025 OF TWENTE.




PILOT STUDY:
~~—= FLUID MECHANICS

1 2 3 i 9 b 7 8

Literatyre leaching FM1 ' erviewing Exploring fjéﬂel Meeting Develop ang Te'aching M1 Evaluation of
review N 2022123 ’M-teachers Gragple With Studens ‘est neyy tog| ' 2023/24 new toq

Civil Engineering, UT Teaching & Learning Fellow

« TELHalk, 16 January 2025 OF TWENTE

mmm L. @ e - UNIVERSITY

NG F




PILOT STUDY:
~~—= FLUID MECHANICS

Civil Engineering, UT Teaching & Learning Fellow

3 Pieter ROOS . - UNIVERSITY
A | ¢« TELTalk, 16 January 2025 OF TWENTE




- FLUID MECHANICS

Main challenges:
. Resemble self-study setting

that students would have
without @ computer
. Stimulate ‘good behaviour’

. Systemat'\c prob\em—so\v'\ng
. Allow for multiple solution
paths (cond'\tiona\ logic)

. Do not give away answers!
. Avoid visual confusion
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Grasple

¥ Fiow through pipe with nozzle F eoe@oeoe3ic
@ You are done with this question. A follow-up question is shown below.

QUESTION #87353 | ATTEMPTS USED: 0 OUTOF 2

Problem description: Water flows steadily through the vertical 0.10 m diameter pipe and out the
0.050 m in diameter nozzle to the atmosphere. See figure below, showing a side view with gravity
pointing downward. Determine the minimum gage pressure required at section 1 to produce a

velocity at the nozzle exit (section 2) of 20 m/s.

elevation difference i1s known:
Z,—2z=h=4m

Flow —>

b

@ : iy A contains
B ey .
% Q primary

unknown

Step 3.5: Let us now turn to Term IV in the Bernoulli equation above.

| In one word, what can you say about the pressure p, in term IV?

atmospheric Check my answer
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’ Flow through pipe with nozzle

QUESTION #87354 | ATTEMPTS USED: 0 OUT OF 2
Problem description: Water flows steadily through the vertical 0.10 m diameter pipe and out the

0.050 m in diameter nozzle to the atmosphere. See figure below, showing a side view with gravity
pointing downward. Determine the minimum gage pressure required at section 1 to produce a

velocity at the nozzle exit (section 2) of 20 m/s.

elevation difference is known:

Z;—2z;=h=4m

l I v \
P1 P2
® ! r) +| gz, |+ V= o |T|9% + V7
3

contains nozzle open to

atmosphere, so
P2 = Patm

primary
unknown

Step 3.6: Finally, we analyse term VI in the Bernoulli equation above.

I What can you say about the quantity V5 in term VI?

Not directly known, but can be obtained from physical principle Fully unknown

‘ Directly given in problem description
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J Presenteren

26 verzonden antwoorden

What is your opinion on the learning effect of Grasple in Fluid Mechanics 1?

[ ] strongly disagree [ ] disagree B neutral [ ] agree [ ] strongly agree

It supported my general understanding of the theory.

It helped me understand the steps to solve a Fluid Mechanics pro-
blem.

It sharpened my problem-solving skills.

It motivated me to spend time on self-study.

It helped me prepare for the exam.

100% 100%

8% 10 van 14
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Main conclusions:

. Promising tool

. Students satisfied
« Multistep solutions

. Multiple solution paths

. Grasple needs further
modification (phys'\ca\
units, significant digits, - --

. Time-consuming
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Example of FM1exercise in Grasple
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Grasple

* Flow through pipe with nozzle =13 oC e®e®0 1/6

QUESTION #77141 | ATTEMPTS USED: 0 OUTOF 2

Problem description: Water flows steadily through the vertical 0.10 m diameter pipe and out the
0.050 m in diameter nozzle to the atmosphere. See figure below, showing a side view with gravity

pointing downward. Determine the minimum gage pressure required at section 1 to produce a

velocity at the nozzle exit (section 2) of 20 m/s.

—V,

Flow =——>

O

Step 1: Let us first characterize the above problem within the context of FM1.

| What type of problem is this?

| Inviscid flow (open channel) ’ ‘ Pipe flow (with losses) | | Inviscid flow (pipe)

Hydrostatics

16:29
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¥ Fiow through pipe with nozzle F e@eoeoe2/6 # edit

Grasple

QUESTION #87313 | ATTEMPTS USED: 0 OUT OF 2

Problem description: Water flows steadily through the vertical 0.10 m diameter pipe and out the
0.050 m in diameter nozzle to the atmosphere. See figure below, showing a side view with gravity
pointing downward. Determine the minimum gage pressure required at section 1 to produce a

velocity at the nozzle exit (section 2) of 20 m/s.

—_—V,

Flow —>

O

Step 2.1: We must now identify the overall law or principle.

| Which law/principle would you apply here?

Bernoulli's law Check my answer

16:30
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Grasple
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* Flow through pipe with nozzle
[y e

velocity at the nozzle exit (section 2) of 20 m/s.

—_—V,

Flow =—>

®
®
e
Step 2.2: Let us verify whether the conditions for application of the Bernoulli equation are indeed

satisfied.
| What are these conditions?

Viscous+Steady+Compressible ’

Inviscid+Unsteady+Incompressible

’ ‘ Inviscid+Steady+incompressible ’
’ ‘ Iniviscid+Unsteady+Compressible ’ ‘ Inviscid+Steady+Compressible ’

Viscous+Unsteady+Incompressible

Viscous+Steady+incompressible ’

Viscous+Unsteady+Compressible ’

16:31
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# edit [ Report mistake

Grasple

’ Flow through pipe with nozzle B e 090 ®® 3/6

Problem description: Water flows steadily through the vertical 0.10 m diameter pipe and out the
0.050 m in diameter nozzle to the atmosphere. See figure below, showing a side view with gravity
pointing downward. Determine the minimum gage pressure required at section 1 to produce a

velocity at the nozzle exit (section 2) of 20 m/s.

% +| gz, |+|5VE |= %2 +| gz, |+ V7

Flow =—>

Step 3.1: Let us now analyse the Bernoulli equation for the flow along a streamline between section 1

and section 2. See above, where we have identified six terms |, II, lll, IV, V and VI.
N.B.: you must know this equation by heart!

| Which of the six terms contains the primary unknown of this problem?

Term lll Term IV TermV ’ ‘ Term VI ’

‘ Term | ’ Term Il

ENG 2 4) @
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QUESTION #87350 | ATTEMPTS USED: 0 OUT OF 2
Problem description: Water flows steadily through the vertical 0.10 m diameter pipe and out the
0.050 m in diameter nozzle to the atmosphere. See figure below, showing a side view with gravity
pointing downward. Determine the minimum gage pressure required at section 1 to produce a
velocity at the nozzle exit (section 2) of 20 m/s.
I
P1 1 p2
£ 2 =1 &= 17,2
® T + 9z4 + EVI = + 9z, + EVZ
z p P
o
e
contains

primary
unknown

Step 3.2: Let us now move to the second term in the Bernoulli equation above.

I What can you say about Term [I?

Unknown, but difference between Il and V is known

‘ Fully unknown Fully known from problem description

16:32
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’ Flow through pipe with nozzle B e 090 ®® 3/6

Problem description: Water flows steadily through the vertical 0.10 m diameter pipe and out the
0.050 m in diameter nozzle to the atmosphere. See figure below, showing a side view with gravity
pointing downward. Determine the minimum gage pressure required at section 1 to produce a

velocity at the nozzle exit (section 2) of 20 m/s.

elevation difference is known:
Z;—2z;=h=4m

! V2
@ g e ‘ N
@ ‘ . A contains
— a2k i primary

unknown

Step 3.3: The next step is to analyse Term Il in the Bernoulli equation above.

| What is the most accurate statement about Term [11?

Fully unknown Not directly known, but can be readily obtained from another physical principle

Directly given in problem description

16:32
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¥ Fiow through pipe with nozzle F eoe@oeoe3ic

@ You are done with this question. A follow-up question is shown below.

QUESTION #87352 | ATTEMPTS USED: 0 OUT QF 10
Problem description: Water flows steadily through the vertical 0.10 m diameter pipe and out the

0.050 m in diameter nozzle to the atmosphere. See figure below, showing a side view with gravity
pointing downward. Determine the minimum gage pressure required at section 1 to produce a

velocity at the nozzle exit (section 2) of 20 m/s.

elevation difference 1s known:
Z,—z=h=4m

1172
73

Flow —>»

Step 3.4: Indeed, term |l can be obtained by applying a physical principle.
| What is the name of that physical principle?

continuity Check my answer
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Grasple

¥ Fiow through pipe with nozzle F eoe@oeoe3ic
@ You are done with this question. A follow-up question is shown below.

QUESTION #87353 | ATTEMPTS USED: 0 OUTOF 2

Problem description: Water flows steadily through the vertical 0.10 m diameter pipe and out the
0.050 m in diameter nozzle to the atmosphere. See figure below, showing a side view with gravity
pointing downward. Determine the minimum gage pressure required at section 1 to produce a

velocity at the nozzle exit (section 2) of 20 m/s.

elevation difference i1s known:
Z,—2z=h=4m

Flow —>

b

@ : iy A contains
B ey .
% Q primary

unknown

Step 3.5: Let us now turn to Term IV in the Bernoulli equation above.

| In one word, what can you say about the pressure p, in term IV?

atmospheric Check my answer
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’ Flow through pipe with nozzle

QUESTION #87354 | ATTEMPTS USED: 0 OUT OF 2
Problem description: Water flows steadily through the vertical 0.10 m diameter pipe and out the

0.050 m in diameter nozzle to the atmosphere. See figure below, showing a side view with gravity
pointing downward. Determine the minimum gage pressure required at section 1 to produce a

velocity at the nozzle exit (section 2) of 20 m/s.

elevation difference is known:

Z;—2z;=h=4m

l I v \
P1 P2
® ! r) +| gz, |+ V= o |T|9% + V7
3

contains nozzle open to

atmosphere, so
P2 = Patm

primary
unknown

Step 3.6: Finally, we analyse term VI in the Bernoulli equation above.

I What can you say about the quantity V5 in term VI?

Not directly known, but can be obtained from physical principle Fully unknown

‘ Directly given in problem description
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Grasple

’ Flow through pipe with nozzle B eoe 000 @ 4/6

elevation difference is known:
22 — 21 = h = 4‘ m

I 11 v V VI
14 P2
T = + 9z, + %Vlz =l — |+ 9z, + %sz
: p P
i

contains

nozzle open to foutflow speed

atmosphere, so 1s known:
P2 = Patm V, =20m/s

primary
unknown

Step 4.1: Let us now return to term lll, and obtain it using the principle of continuity. To this end, we

will first derive an expression for the flow velocity at section 1: V; = ...

We let D, denote the pipe diameter (e.g., at section 1) and D, the nozzle diameter (at section 2).

Complete the above equation by providing an expression for V;.

[N.B.: do this in terms of D; and D,; do not insert numerical values.]

‘ Check my answer
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