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lllustrated Systems Analysis

* More than an infographic

* Not a children’s book
llustration

* Not a Hollywood —style
animation

BUT

* Presentation of nuanced FSM
systems

« Comprehensible to a larger
audience

« Used to spark innovation




The GOAL is to GO DEEPER

. Situation and Barriers

. Implementation Nuances

. Potential Safety Hazards

. Deeper Usability Considerations

. Where are the gaps?
. Where Is the innovation?
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PROCESS
1. Examples of FSM related System Visuals
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2. Field Testing the Flexcrevator in Lusaka wovwemser2om 8
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Field Notes - one page sheets to assist & prompt documentation across
desired research topics (observation & interviews)

FLEX OBSERVATION PROMPTS - NOV 2017

PIT LATRINE INFO

LOCATION

TASKS (MANUAL EMPTY)

PPE DRESSING

APPROX’ PIT USERS

TOOL TRANSPORT

APPROX’ PIT DEPTH

ACCESSING PIT LATRINE

DISTANCE TO ROAD

SLUDGE COLLECTION

PIT OPENING METHOD

SLUDGE TRANSPORT

PIT OPENING DIMENSIONS

REPAIRING LATRINE

SLUDGE PROPERTIES

POWER SUPPLY PROXIMITY

DOORWAY DIMENSIONS CLEANING LATRINE
PIT TYPE PPE UNDRESSING
PIT HAZZARDS TIME TO EMPTY

EXCLUDER OPERATOR

BEHAVIOURS OF NOTE

BYSTANDERS PROXIMITY

VACUUM OPERATOR

OTHER HOMES PROXIMITY

TERRAIN/PATHWAY

OTHER OPERATOR

CONTEXTUAL INFO

CUSTOMER

BYSTANDERS

PATHWAY MIN’ DIMENSIONS

PATHWAY RESTRICTIONS

OTHER ACCESS FACTORS

PIT EMPTYING BIZ OWNER

TRASH EXCLUDER

HANDLE

OTHER ACCESS FACTORS HANDLE
HOSE
PPE DRESSING EXCLUDER HEAD
TRANSPORT OF EXCLUDER JUNCTION
TRANSPORT OF VAC KIT MOTOR
ACCESSING PIT LATRINE FRAME
SETUP OF EXCLUDER CONTROLS
SETUP OF VAC KIT CABLES/CONNECTORS
PREPARING PIT LATRINE OTHER
INITIATING VAC&EXCLUDER

CONTROLLING EXCLUDER

VAC CUBE

CONTROLLING VACUUM CONNECTOR HOSE
CONTROLLING DRUM FILL COLLECTION DRUM
TRANSPORT' CONTAINERS DRUM STAND
REPAIRING LATRINE CART

CLEANING LATRINE OTHER

CUSTOMER CLOSURE

CLEANING EXCLUDER

OTHER TOOLS IN USE

‘FISHING’ TOOLS

CLEANING VACUUM

REPAIR TOOLS

PACK-DOWN OF EXCLUDER

CLEANING TOOLS

PACK-DOWN OF VAC KIT

OTHER TOOLS

TIME TO EMPTY




Flexcrevator System Elements

File Edit View Inset Format Data Tools Add-ons Help Last edit was on 25 October 2017
o~ ® P 0% - $ % 0 00 123-  Arial T, B 7 & i ¢ B =. 1.5, %. o [ ¥ -
fx | Core System
A B C D E F G H | J K L M N o] P Q

1 |Co_Le System Latrine Contents Containers (Empty/Full) Complimentary/Related TechnqConsumables Task Tools Repair Tools Vehicles Persons Im
2 Vacuum (includes tank) Urine 20L Plastic Bucket Gulper Water Hook (fishing tool) Wrench Vacuum Truck COwmne
E Excluder Feces 50L Plastic Barrel Pressure Spray/Fluidizer Bleach Claw (fishing tool) Hex/Allen Keys Flatbed Truck Operz
4 Electric Generator Other Liquids 200L Plastic Barrel Trash Claw Fuel Bucket (fishing process) Screw Driver? Car/Pickup Toilet
5 50L Barmels Hair/extensions 200L Steel Barrel/Drum EVAC PPE Hammer? Trailer Repai
& Plastic Bags 1000-5000L PolyTank Dung Beetle Concrete? Adjustable Wrenches Barrel Cart

7 Plastic/glass/antiretroviral Bottles Concrete Transfer Tank Vacutug Plumbers Tape Tuk Tuk

8 Other small containers 10L Jerry Can Rammer Qil Tricycle?

8 Sanitary Pads/Tampons 20L Jerry Can Microvac Motorbike?

10 Clothes Transfer Stations Animal Traction?|

1 Unidentified Trash Vacuum Truck

12 Rope

13 water

14 sand

15 bricks, rocks

16 dead animals

17 motor oil

13 batteries

19 needles

20 condoms

21 cartons (paper)

2

23

24

25

2

27

28




Simple icons for systems elements of pit emptying and FS all made with the intention
of starting a ‘library of visual assets’ we can use across resources and reports we
create, as well as design tools.
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Exploring simple styles for icons to satisfy our communications needs. lllustrating
complete spreadsheet lists to begin creating systems maps.
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Using icons to identify and explain elements, nuances/phenomena within pit
emptying and FSM
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Mapping Pit Variables

WHAT ARE THE
VARYING PIT
CONDITIONS?

WHICH ARE
THE MOST
DIFFICULT TO
EMPTY?

PIT LATRINE TRASH CONTENT

LOW
TRASH
CONTENT

MEDIUM
TRASH
CONTENT

HIGH
TRASH
CONTENT

PIT LATRINE SLUDGE VISCOSITY

LOW
LIQUID
CONTENT

MEDIUM
LIQUID
CONTENT

SEASONALITY

& LOCATION

HIGH
LIQUID
CONTENT

& CONTROL

SENSITIZATION




Creating Pit Emptying System Maps - Mapping Stakeholders

6 STAKEHOLDERS - LUSAKA - PIT EMPTIERS NC STATE . [« ¥
STAKEHOLDERS - LUSAKA - CUSTOMERS NCSTATE @ G-~

STAKEHOLDERS - LUSAKA - OWNERS/MANAGERS/NGO/PRIVATE SECTOR NCSTATE @ C:




Mapping Operators Equipmen

PERSONAL PROTECTIVE EQUIPMENT|

PRIMARY TOOLS/EQUIPMENT
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Creating Manual Pit Emptying Storyboards

Telling the story, frame by frame of how the operators empty pits manually. This allows us an easy
platform to discuss bottle necks, hazards, and opportunities for the Flexcrevator design.




Creating 201/ Flexcrevator Prototype Pit Emptying Storyboards

Telling the story, frame by frame of how the operators empty pits manually. This allows us an easy platform to discuss bottle
necks, hazards, and opportunities for the Flexcrevator design.
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o Visual assets and storyboards for the next iterations of the Flexcrevator system
will be useful in instruction manuals, training, marketing etc and could also
contribute to industry resources.




Quick sketches used for internal team communications




Developing Exclusion

nnm

Description
3 inch Open Inlet (clean sludge pumping rate baseline)

0
.....
oo

Deflection

Clearing

Principles & Conceptual Designs pecemserzom

Size Limitation

Surface Area

Auger (as field testing in Lusaka Nov. 2017)

Improved Auger (vacuum seals and off-shelf components)

Continuous Auger (reverse rotation)

Auger (bottom driven)

Auger (bottom driven with stationary OR rotating perforated screen)

X |X | X | X | X

Perforated Screen

Perforated Screen with Water Jets

Perforated Screen with Clearing Swiper

— - T IOO/mMm OO | m >

Perforated Screen with Wire Shield

X X | X | X | X

X | X | X | X | X




CAD Engineering Development of the Excluder System

1st Excluder CAD Models Exploring storage and transport of Flexcrevator



The FSM community and

lllustrated Systems Analysis

* Presentation of nuanced FSM systems
 Comprehensible to a larger audience

* Used to spark innovation

« Saves time

¢ Saves money

* Ensures communication

“IT'S THE THINK, NOT THE INK”



