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Roediger®Vacuum-Sewer Systems Roediger

Optimal solutions to collect and
transport wastewater under difficult
conditions

Kanalisation
Kanalsanierung
Marinas
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§ % Unfavorable underground
conditions
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High groundwater level
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Sparsely populated areas
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Water protection zones
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Sewer Rehabilitation

Y
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Holiday Resorts

Y
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Marinas / Yacht harbors

Y
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Camping Sites

Wastewater System Tiny House Developments




Roediger®Vacuum-Sanitary Technology BVWs Roediger

Reliable Technology o™

Saving water without giving up on
hygiene and comfort - Roediger
Vacuum-Sanitary Technology for

chu%

Buildings
Mobile Sanitation

= Buildings

= Mobile sanitary units

= Ships
Roediger collecting systems for
buildings offer flexible solution for

collecting and disposal of
wastewater and liquid waste




Roediger® Supply and Disposal Systems
Perfect hygiene
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Roediger® Vacuum Sanitary Technology =" Roediger

Introduction

Vacuum sanitary is a wastewater system based on negative pressure
Wastewater is discharged by means of negative pressure, in contrast to flushing or downpipe systems.

Vacuum sanitary technology is water-saving with ecological and economic advantages in planning, construction and
operation.

Vacuum sanitary technology has successfully been used for decades in shipbuilding, aircraft construction, trains and
buildings.

Vacuum sanitary technology is an important part of a wastewater separation system ("source separation")
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Roediger® Vacuum Sanitary Technology 2" Roediger

Areas of Application

Airports

Railway Stations/Trains Campground

Congress Centres Tiny Houses

Hotels Industry (Laboratory - Shielding)

Shopping Malls Bungalows, Apartment Blocks

: Fairground
Hospitals

. L Office and administration
Stadiums / sports facilities

Universities
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W

Areas of Application

Public sector (airport, railway station)

Architecture - office, hotel

Architecture - Exhibition and congress centre

Architecture - Mixed-use building

Architecture - Remodelling & Refurbishment

Sports facilities, stadiums

Industry — Laboratories

Shopping centres - Food markets — Restaurants

Construction projects with planned wastewater separation systems - Source Separation
Areas with natural drinking water scarcity/deficiency - Desert, high mountain, Arctic

Areas with "limited drinking water storage"- Mobile toilets, ships
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Roediger® Vacuum Sanitary Technology " Roediger

Legal Standards o

General building authority approval with annual quality control

System approval includes all components (vacuum station, evacuation units, etc.).

DIN EN 12109 - Vacuum drainage in buildings EUROPEAN STANDARD EN 12109

il NORME EUROPEENNE
EUROPAISCHE NORM -

System description

ICS 91.140.80
. . All i 43
Most important design factors bauaufsichiliche
Zulassung 1/. ;;:aws Vacuum drainage systems inside buildings

erhalb von

I e rfo r I I I a n C e Riéseny d'évacualion sous vids & Mntdreur des biimants Untardruckentwissamingasystems inn
Gablogen

This European Standard was approved by GEN on 3 Mazeh 1999,

3 s N memers aro ound focamsly wih e CENCENELED el Rguions which & aons e g i Ercpaen
D e S I g n Zutasspsnunmer Geltungsdow Standard the status of hout any alleration |.p-n>a i tat and b gm;ml A rdarercas concemi national
Z-53.6-410 vom: 14. Deze standarés may be chta pl:lvb e o Comval Secretaa; or 1o any CEN o
B Lol Thia Europaan Standard ez afficlal varsians (English, French, Garman). A va any v language moda by il
eller: under responsibility of a CEN member Into its own kznguage and nolified to tha Car MFEJ S [E’I!H it has the sar as the official

warsi

CEN members ara the ratinal st \l'-dan!:bdl rn airia, Beighum, Cz mapun-n nmark, Finknd, France, Germany, Graar
Icatand, lreland, me uxembiou way, Port ‘nd Ui 1y ingdomn,

Installation

Commissioning o ~ere SN
Maintenance

Verification

Assessment of general performance ‘mm

EURDPAISCHES KOMITEE FUR NORMUNG

Central Secretarlat; rue de Stassat, 35 B-1050 Brusssls

Quality control

DIBt | KolonnenstrsBe 30 8] D-10829 Berfin | Tel.: +493076730-0 | Fax: +493076730-320 | E-h © 1398 CEN lJ righls of & nin yh:'mard i any means reservad et Na. EN 12109:1999 E
oridwide laf LE\I alon tam
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Components




BV Roediger
nla

Roediger® Vacuum Sanitary Technology

Components

/
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Vacuum Station

Vacuum Pipes Vacuum Pipe Network

Vacuum Evacuation Units
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Roediger® Vacuum Sanitary Technology =" Roediger

Y
Components — Evacuation Unit

Roediger® vacuum toilet (Laufen) - pre-assembled frame
Water valve
Aqua stop
Vacuum valve AV 40
UVE plug
Push-button controller

Pneumatic control and operation

Adjustable water/evacuation time
Memory effect
Integrated odour filter

Operating vacuum: - 300 hPa (mbar) to - 600 hPa (mbar)

Maintenance-free

Toilet Design — Selection Mounting Frame
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Roediger® Vacuum Sanitary Technology

Components — Evacuation Unit

Roediger

Roediger® vacuum toilet (Laufen) - pre-assembled frame
Wall mounted toilet
Glazed porcelain
Thin wall thickness
Weight approx.17 kg
Integrated vacuum buffer
Rimless with efficient flushing nozzles
Hygienic - no overspray; no cross-contamination
Water consumption 1l/flush
Integrated Silentium technology (noise emission: 76.9 dB (A))
Contemporary design (Pro-S)

Various covers available
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Flushing nozzles = effective
cleaning without rim

Space saving installation
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Components — Evacuation Unit

Floor Drain - Example
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Roediger® Vacuum Sanitary Technology

Components — Different Evacuation Units
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Wash bassin with valve Valve for installation under
the sink or in the wall
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Roediger® Vacuum Sanitary Technology
Components — Vacuum Pump

The vacuum pump builds up a vacuum in the network within a predefined range (regulated by a pressure switch) in the complete vacuum system.
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Roediger® Vacuum Sanitary Technology Roediger

Components — Pipes

e.g. Saint-Gobain PAM-VAC piping system

Technical Dept PAM-VAC®Pipe System PAM-VAC® Pipe System
Product range AN Product range
n PAM-VAC® PIPE SYSTEM i Ratanmnces.
TECHNICAL SPECIFICATION TR
Soil and Drain BU b 17 PAMVAC® Double-Bend 88° 120 PAMVACE Flange
PRODUCTS IDENTIFICATION \5 Ret.Nr. N i [Ref.Br.__ TON |
400007610 50 400007645 100
400007611 80
400007612 00
o o) ton o J) 121 PAM-VAGCS Application band
' 1 ' =B == 1.8 PAMVAC® Double-Bend long tail 88°

400007647 | 60x50 kang

_
400007613

o 400007614 | 100

1.22 PAM-VAC® Application T-bend

e gy 5 B it e i e et o o o Qs |19 PAMVACT Bend 45° long tai ﬁ AT
R, 400007648 50x50x50

[ON ]
400007615 _| 100 |

1.23 PAM-WAC® SMU Coupling, EPDM-Gasket, DIN EN 877, Materi-
al 1.4510/11, CE-Marking

60 O, o OV whore e 110 PAMVACE Bend 88° long tai
P dosin g of g
. alkon o the sccredted thrd party whare [RefNr.  JDN ]

400007616 100

A TA—T—
- Fiotoo e | 20505 |

i [Arthr. DN
[400008262 | 50
[ 400008263 | 80
400008264 100
e case o e 1 sha o appled aileast once por et lengh
1.11 PAMVAC® Offset DM 100
~ 1.24 PAMWAC® UNIGRIP Grip-Collar
Ref Ar. Step '
400007617 _| 65 mm
Th idnifcaton marking for PAM VAGB 1ngs 1 a labslinserted i  cas rame [H00007618_| 750 mon Arthr, o
' (400007619 | 200 mm ¥ [iooore 2
PAM-VA PAM™M VAC" [#0000765¢ | 100 |
. 1.12 PAM-VAC® Branch 45°
EN877
1-3 EN12109 [Ref.Nr. DI
5 [400007620 | 50x:
(i.‘.ﬁ-zm rf‘,{(’cdo [400007621 | 80x! . ]
0007622 0. 1.25 PAM-WAC® UNIGRIP Grip-Collar for expansion plug
[#00007623 050 Y 4 ™
« [400007624 0 ! |AtNr. | D
0007625 _| 100x100 ¥’ [400007655
400007655
400007657 | 1
113 PAMVAG® Access door ound
Ref Nr. 1.26 PAM-WAC® Ultraquick Universal flangue adaptor
00007626
400007627 [Artnr___TON ]
400007628 400008274 | 5080
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Roediger® Vacuum Sanitary Technology Roediger

Components — Vacuum Station

Roediger® Compact Station — Model 30/50

Double pump configuration

Screw pumps

Without collecting tank

Frequency changeover with CPU

All outgoing and incoming pipes can be interrupted via ball valves
Only one electrical supply point for the entire system

No vent pipe required
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Roediger® Vacuum Sanitary Technology

Components — Vacuum Station

Roediger® Compact Station — Model 360

Collection tank

3 vacuum pumps

2 feed pumps

Control panel

Pipes and fittings
Inspection chamber
Waste water inlet

Waste water inlet socket

Ventilation socket
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Roediger® Vacuum Sanitary Technology Roediger

Customized configuration

ol

Redundant pump configuration - Adaptable to project requirements

ol

Collection tank 1/3 wastewater storage - 2/3 vacuum buffer

ol

Tank volume radar controlled

ol

Outgoing and incoming lines are interruptible via ball valves

ol

Only one electrical supply point for the entire system

ol

Only one ventilation pipe

ol

On-site Assembly
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A
Components — Management System

VES — mit Vakuumsensor GSM - Module Mobile Phone

Ce
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Vacuum-Sanitary Technology

Design & Layout




BV Roediger
nla

Roediger® Vacuum Sanitary Technology
Layout according EN 12109

AL ANALKAR L AR R LR RS LLLNA CRRTATATURLR LAY VAT A A A R R SN NN DNARRR NIRRT ULTERRLRRR AR SOV B s O O N RN VRN

PR | 1. Evacuation Units

Vacuum toilets, Floor Drains

@Pipe Network

Pipes D40-D100 (rare) layed
nearly without slope and
connect the evacuations units
with the vacuum station

3. Vacuum station

Creates vacuum and is the
central collection unit (only
power point in the system)
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A
Layout according to EN 12109 o

AR RN 5 RS CALELRRTAR R A AN SRS

Connection of the evacuation units to the piping network

LR ARRR A B RRRAARAS

Vacuum pumps generate
required vacuum for network
and collection tank.

s vr eV e ‘E—
iy & —f — 7 S — e N )i =
o TR A AR A WA SRS, 5 3 BILIDE AR RN - EARTY SR ITATRTRALD " KRTRR S PLER SRR SAT IR H I NAtak s Akttt iy Bt
— : . t eeee Re— )
/r V) = =)

Sewage pumps to lead the wastewater into the public 2L
sewager system. ;

: ~ | Yo
. , b 1 :

[an e 4
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Roediger® Vacuum Sanitary Technology a" Roediger

Y
Layout according to EN 12109 o

One ventilation pipe per vacuum station ___)m

AL, LRLR LTS LURARARRY LAY AR S X CURTARNER W TRUNRAN 5 AR s e

% R AR Y

|
W

I8 N

[ r
( Vertical connection to the pipe in the suspended ceiling

AR UTIRECTERNG X “3,. TR e < ]

Extended horizontal piping possiblem
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Roediger® Vacuum Sanitary Technology

Functioning

'¢‘ -
e ﬂl'

Cost saving through

Scheme of a vacuum toilet

—
",

After using the toilet, press the button to flush

e

i

small piping diameter
« Slope independed |
piping i
Wastewater can be l -
The suction valve opens pneumatically for approx
4 seconds and the bowl is flushed with approx. 1

sucked ,upwards® into
liter of water.

the false ceiling

After flushing and suction, the toilet bowl is again
filled with a water seal.
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Setup & Function

Suction valve closed
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Roediger® Vacuum Sanitary Technology Wa" Roediger

Ay
Setup & Function —

1. Raudemrmnt 1. Baderowmme
2 Wasrhilech L Wanahdizh
3. Todlalia 3. Valimventl WT.
4. Wasgsrasten 4 Vakuunveni il BW.
5. Waschirng A Vabinmlndledla
fi. Wianschmarhina &. Wazohtrng
T. Behestilnge 7. Warchrrewechine
% Hammellsilung % Val:uuntaniags
9. Ringslmnzihhald ailing 4. Ablnleiung

1. Gerneherexsrhhad

11. PFumpemisitimg
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Water circle — Source Separation

Cq)/..

Regenwasser o 7 n
. Grauwasseraufbereitung

Grauwasser

Schwarzwasserverwertung

Kraft-
Warme-
Kopplung

Brauchwasser < Co-Substrat

Verdunstung ~ Warme

Versickerung

Grauwasser

Vakuumstation

Schwarzwasser

gereinigtes Grauwasser

Waiarme
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Water circle - Source Separation

AR
W

50-60% i TR
Potabl RN :
40-50% f Water W'atewr'
Service e e
Water , _’_ . e
| Energy
Grey Water} e
Grey Treatment Energy
Wastewater
Treated
Black Water Niatasrste
Treatment

] Energy ’
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Vacuum-Sanitary Technology

Advantages




Roediger® Vacuum Sanitary Technology

Advantages

Small pipe diameters

Flexible installation allows
flexible floor plans

Joint installation with other media
in one channel

Page 33

Peak times/peaks can be buffered

Heights up to 4.50m can be
covered

Easy installation in the floor or
ceiling

Multiple use possible

Retrofitting and demounting

possible

BV Roediger
nla

Pipe routing is gradient
independent and flexible

Low sewage volume (waste water
reduction up to 90 %)




Roediger® Vacuum Sanitary Technology "= Roediger

Y
Advantages

Only 1 liter of water consumption per flush
Slick bowl without unhygenic flushing rim
Cleaning via noozles

Suction suckes away the odour smell

No optical difference to ,normal® toilets

«D

W bt

Floor model - Wall model - Porcelain - Stainless steel
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Installation Examples

Wall-mounted vacuum toilet with a large mounting plate
for good accessibility (maintenance). Spray lances for
easy cleaning without cross-contamination.
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Roediger® Vacuum-Sanitary Technology

Comparison to gravity




Roediger® Vacuum Sanitary Technology "= Roediger

System Comparison — Planning / Construction

Passes easy around obstacles - including up-and-downs Crossing obstacles is difficult - rising only by pump technique

Re-planning during the construction phase is simple to implement - without ~ R€-Planning during the construction phase Is expensive;
additional technique implementation often only possible with additional technique

Additional new connections or change of junctions is simple New connections or relocation of junctions is difficult

Conversion during on-going operation possible-floor by floor- no new
down pipes Pipe-laying in floors below, and new down pipes affect all floors

Repair, conversion and dismantling of existing plants simple Repair, conversion and dismantling of existing installations often

very expensive
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Roediger® Vacuum Sanitary Technology "= Roediger

System Comparison — Planning / Construction

Simple, free, floor by floor planning - parallel to irrigation lines Elaborate planning, bound to down pipes and achievable slope
Small-diameter pipes, no real slope - ideal for little suspended ceiling Larger pipe diameter, slope for longer collection lines requires higher
and raised floors ceiling suspension

Elimination of additional core drillings, fireproof bulkheads and statics Often additional core drillings, fire partition slots and static measures
measures — floor space gain required - floor space loss

No additional pump stations; no backflow protection required Often pump stations and backflow protection required
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Roediger® Vacuum Sanitary Technology "= Roediger

System Comparison — Operation

Separation of waste water, black, gray, grease wastewater is easy Separate collection of waste waters is difficult

In case of line damage waste water hardly escapes - low damage

) In case of line damage waste water escapes - high damage potential
potential

Immediate detection of malfunctions and easy location of leakages Disorders (e.g. blocked manifold) are detected late

Low odor, or noise emissions in the pipe network - tight system Odor - and noise emissions in the pipe network - open system

No flushing rim; effective injection nozzles and efficient waste water
suction -
better hygiene, requires less cleaning

Flushing rim, dirt and bacteria sediments inefficient flushing - poor
hygiene, high cleaning demand
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W

System Comparison — Sustainability

Toilet water consumption 1 |/ flush Toilet water consumption 6-9 | / flush

Urinal water consumption 0.5 | / flush Urinal water consumption 3-4 | / flush

low resource waste high resource waste

Water splash technigue - no stress on the sewer system - water-saving Unilateral water-saving technology additional burden of the sewer
technology without loading the public system thus cost-shifting to the general public

Waste water separation Combined sewer technology

value of material utilization dilution of recyclables

conservation of resources waste of resources

multifunctional buildings building usage specified

- high future viability - low future viability
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References
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Roediger® Vacuum Sanitary Technology

Mordovia Arena Saransk — FIFA WC 2018

Key Figures
Completion: 2018
No. of users: 25,000 PE

Scope of supply and services
2 Vacuum stations

60 Vacuum toilets

The stadium is located next to the river Insar
with a high ground water table.

Both basement floors are equipped with a
Roediger® Vacuum System. The unique
flexibility of this vacuum network

of the
stadium.
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A
MS ASCUKA I

Key Figures
Completion: 2019
No. of users: 1480 PE

Scope of supply and services

-::'T?,E?T”.:TI"““ LLLLLL LT T T o : 520 Vacuum tOIIetS and USPH freShwater

"EE O ENE  mEmssERREOONES K

connections

Picture:Wikipedia

Total retrofit of the passenger cabins.
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Airports

Flexibility

Horizontal Transport

Grease Wastewaterc

Page 44
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Railway Stations

Flexibility

Horizontal Transport

Grease Wastewaterc
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Roediger® Vacuum Sanitary Technology W Roediger
Office Buildings

- III L] II |II l
= T 4 “i 3 E'i'

4__W = ————____a____.___'

B

Page 46



Roediger® Vacuum Sanitary Technology 2" Roediger

Y
Exhibtion / Congress Centres

 Congress--Exhibtion Cenice BauasfRe  WCoABRP: Sl gl st il RO Flexibility

Emergency Water

Connection of buildings
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Mixed Development

Ny
:’l-\

| |
ddidid

1
I

Flexibility

"-"__—f - ‘ ;
’Lauverl QWI d
Horizontal Transport

Grease Wastewaterc
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)
Resdesign (Heritage Building)

Flexibility

Heritage Protection

Horizontal Transport
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Office Buildings

p—t 1l R
Attt
ALY .

Grease Wastewater

'_Zentl‘ale5W6rrSta . e 4 » ' P e Kantine Wyssen-Krupp Esseh, DE
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AR
Stadium —

| TP . R Flexibility
Mordovia SW" \

Emergency Water

Connection of buildings
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Source Separation Developments

—H=
F=RE=il

2d 1 =i

] % =

& '_F_ — Il F%
: ‘

‘l_ i

Water Saving

Source Separation

Blackwater Digestion
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Y
Hospitals

L

r : f,
R =1 —
NN e LR

Flexibility

Secure Transport

Afztehaus Schwefldi DE

KrankenhausKoln-Merheim, DE Decay
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Flexibility

Secure Transport
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Industrial

B g
A 7 A X af.ano
L 17777 A5V £ T L] b
e 8 i - Flexibility

Secure Transport
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Y
Shopping Centres —

Flexibility

Grease Water
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Limited Potable Water Availability

W Fﬁﬂﬂﬂﬂﬁéll!l!l
T

Water Saving

World Wildlife Center | AlAIn, UAE = NI WY T EVaTo e

Page 57



Roediger® Vacuum Sanitary Technology 2" Roediger

A
Limited Potable Water Availability

Water Saving
Flexibility
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Project Management — 360°Service
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360°Service —

Project questionnaire

Project Aquisition
- »

Faoility Staar * Cost Estimation 1-3 H : : 1
Cost estimation (depending on project status)
Maintenance Gaaon ot CAPEX/OPEX calculations - amortization
f Sales \ .
/ ~ e \ Drawing support
Trsa'i’rrv‘i,ril& Fsca:;;;ty SAafltee;- « Amortisation Calculation
Service , Tender texts
A - Project
roject- ] . -
Management ! Installation training
Comissioning - Drawing Support . - H .
) v’ S Installation guidance and monitoring
= Commissioning
Supervision Tender Support
Installation
i Tsioing estellsgion ' Supervisor Training

Maintenance and after sales support
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Roediger® Vacuum

360° Service

Sanitary Technology

W

Roediger

Global Business Unit Wacuom Technology

Roediger® Sanitation Solutions Project-Questionaire

Your contact data:

Budget 1

For your project OFfice Tower

the Following costs will occur For the implementation of our Foediger Wacuum Syster

Roediger

PricefUnit Priceftotal

MrdMr=., Miller |
Company Example 1 | N
o
Telephone 0123466/3510 | Telefan Yacuum Stations Typ 360 2 54.000 |
Toilets Laufen " 588 1.250]
Tour Project Evacuation Units PE 7 214 985 |
Title Oiffice Tawer | start 2020 | Ba " 10 800
P r
Location Sample City | TMew building bl Fenowation | Monitoring 1 65.000
. Total
W aterfwaste water price i B |
Building
Pleaze note that this is a first non binding budget.
Office bl | Industryftrade | Haotel |
Residential | Hospital | Others |
Hanau,
Mo, of floors B | Space m? 4U.IJIJEI|
DOrai Henning S&lzer
ranage Agzeptencee Group GmbH
X ; ; Sales Manager Wacuum Sanitation
Does a conventional water supply and drainage require:
Wazhe water lifting device " | Booster station A |
Mo, of downpipes 1] | Ceiling suspension height 0,8m |

Flanning a Foediger® Sanitation system
Location for the Wacuam station
| different building

Bazement A | Giround Floc

Cither

Page 61

108000 |

FI5.000 |
210,790 |
£.000]
65.000 |

1.126.790

—1

Agseptence
B_a Group

TOO *MIDES STROY™

055390 ALMATY
KAZAKHSTAN

g
-2

i agseptence com
H

Export frae of Tax

Equipment for vacuum system for Astana Expo o

Dear Ladies and Genbiemen,

thank you for your ingquiry. We are quating for the following equipment and offer due to our Terms and Conditions for the
commescial business - 2010 edition (see hitpfwater agseptence com, sub menu “Download”. ) as follows:

ltem Material no. Gty UoM Unit Price Value
Description in EUR in EUR

000100 1,000 PC 51.601.08 51.601,08

Comaarans Hesdgsarmoes.

Rark detab:
6 farbarpes b

G Sank A Winshadon
FLAN DE ) B103 0360 0153 1567 00
BICAEMIET DREBOEFFEID

Firaazaret Wisbaden |



Roediger® Vacuum Sanitary Technology

360°Service

Roediger

[

Roediger

Project:

Office Tower

Lewvel -1

Evacuation units

Vac. toilst

Level -1

Sector
1

Sector
2

Sector 3

]
=

Sector

Summe

Liki)

Bidet

@

36

Wash basing

(%]
o

o [= |ra
= [ed

111

Urinal

Shower

@

@

24

Bathtub

-
(X

11

52

PE 7 connected
1 Showver,
1 Bidet

[

tn

PE 7 connected
1 Bathtub,
2 Wash basins

=1

[}

[}

wn

PE 7 connected
1 Bathtub,
1 Wash basins

e

w

tn

33

PE 7 connected
1 Shower,
1 Foot-Shower

PE 7 connected
8 Wash Basins

PE 7 connected
5 Wash Basins

PE 7 connected
2 Shower

PE S connected
1 Kitchen Sink (Prep)

[}
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PE S connected
1 Wash basin,
1 Bidet

[

AE 25 connected
1 wash basin

Monitering
system

20 17

5]
%]
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Sum evacuation units

421

Summary Toilets
Summary PE7
Summary Monitor

a8
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Summary PE5
Summary AE 25
Summary Floor Dr.

Roediger

Calzulation of the rize of the Vacuum Station of the projes OFficce Tauer®

The Yacuum Station ir meant For evacuaking the black and qrey water Framthe dircharge places

and theranitary roomer of the Building,

1.8 Chargs uf ths Yacuwm Staki

by the cummscted San

1.1 Ammunt uf Warts Watar par wrs of Sanitatios Okjsctr

Nazuum tail ek
Wark Earin
Eidet

Urinal

Floor Drain
Kikzhen - Sink
Shouer
Eathkub
Fook-Zhouer

1.2 Maxi ks d Waks

20
30
30
g0
#0

10,0
43,0
135,0
1,0

uf Facuum Tmilsetsr and Evacustinn wmits

Nazuum Tailet

Floor Drain Evacuation unit EB&
Euazuation unit AE 25

Evacuation unit uith Tank Type FES
Ewacuation unit uith Tank Type FET

imm Objactr

Likror porure
Likrer perure
Litros perure
Likrer perure
Likres per ure
Likror porure
Litres per ure
Likror porure

Likrer perure

Z0 I Warkeuater+
50 I Wartcuater +
05 | Warkeuater+
50 I Wartcuater +
] I'Warkeuarer+

1.3 Hazimwm Frequency of wre uf the Sanitatinn Ohjsctr

Wazuum tailet
Wark Earir
Eidct

Urinal

Floar Drain
Kitzhen - Sink
Zhouer
Eathkub

Uris per hour
Uror per hour
Uris per hour
Urer per hour
Urir por haur
Urer per hour
Urir por haur
Uris per hour
Urer per hour

]
0,0 | LAir - 62,0 Litror
20,0 | Air - 25,0 Litror
20,0 | LAir - 20,5 Likror
0,0 LAir - 15,0 Litror
0,0 LAir - 77,5 Litror
40 kimor
40 kimor
40 kimor
40 kimer
B0 kimor
B0 kimor
0 kimor
140 kimer
B0 kimor



Roediger® Vacuum Sanitary Technology " Roediger

360° Service —

Reduzierung der Baukosten am 560.000 € Costs deductable building £60.000 €
Gebaude (Schatzung) '
Mehrkosten 470.000 € Cost surplus 470.000 €
: X ,
Einsparung Wasser/Abwasser m? p.a. 10.000 m? Savings Water/\WWastewater m3 p.a. 10.000 m
Einsparung Wasser/Abwasser € p.a. 36.600 € Savings Water/Wastewater € p.a. 36.600 €
el EsEn & pA. 5200 € Operational Costs € p.a. 5.200 €
Amortisation dyn. > 6,5 years

Amortisation > 6,5 years

Page 63



3 Roediger

Vacuum Sanitary Technology

Bathroom Hygenic




Roediger® Vacuum Sanitary Technology "o Roediger

Hygiene in your bathroom

Facts about the transmission of bacteria and viruses

« Transmitted via human-to-human contact
« Transmitted via droplets

» Droplets occur through sneezing, coughing but also while speaking (therefore keep the distance!)
* Droplets also occur during dental or oral care treatments

COVID-19 viruses can survive several hours
on different surfaces outside the human body

COVID-19 viruses are found in human faeces
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Hygiene in your bathroom B &=

Facts about gravity sanitation systems

Flush toilets flush down a drain filled with water and air
Flush toilets produce a vortex

The middle of this vortex air will escape upwards and forms droplets
containing water, faeces, bacteria and viruses particles

Beneath this bigger droplets there is also the formation of smaller
airborne patrticles, so-called aerosols — that spread in the room — they
are as well able to transmit bacteria and viruses*

*(tested and proved for SARS and MERS viruses (Corona Viruses))
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Roediger® Vacuum Sanitary Technology "o Roediger

Hygiene in your bathroom

Therefore watch out for the following in your bathroom:
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Roediger® Vacuum Sanitary Technology "o Roediger

Hygiene in your bathroom B &=

... a spray protection —
that guards you from direct contact to
viruses and bacteria while flushing!

Why?

This Is what we want to demonstrate
you in our comparison
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Comparison — Vacuum / Standard Toilet

o
e —" -

Roediger® Vacuum Toilet ,otandard” gravity toilet
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Comparison — Vacuum / Standard Toilet

&

:; |

‘--\—_

Roediger® Vacuum Toilet ,otandard” Toilet
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Roediger® Vacuum Sanitary Technology

Standard Toilet

Standard ,flush” toilet
Flushes with appr. 6 liters of water/flush
Forms a vortex while being flushed
Vortex air from the drain is pushed upwards

Air- and water particles form an aerosol cloud
contaminated with bacteria and viruses

Germ contamination spreads across the room

Contaminated wastewater is flushed into an
open drainage system
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Roediger® Vacuum Sanitary Technology e

Standard Toilet

Standard ,flush® toilet

Exfiltration in open drainage system possible
Possibility of cross contaminations (

Formation of aerosol clouds

Transmission and spread of bacteria and viruses

Viral COVID-19 and SARS Virus have been found
In human faeces and wastewater

Page 72



Roediger® Vacuum Sanitary Technology Roediger
Standard Toilet

Beware of the toilet plume!
Always close the toilet cover
before flushing and never

FLUSH AND BRUSH AT THE
SAME TIME!
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Roediger® Vacuum Sanitary Technology "o Roediger
Standard Toilet

What are toilet plumes: Why
should you flush the tqilet with

the lid down?~

Page 74



Roediger® Vacuum Sanitary Technology "o Roediger

Vacuum Toilet

Roediger® Vacuum Toilet

Flushes wastewater with 1 liter water / flush

Sucks away smelly air (appr. 60-70 liter/flush)

Wastewater is transported in a closed airtight
system

Vacuum in the network ensures that no droplets or
aerosols remain in the near distance atmosphere

Safe one-way-route for any kind of contaminated
wastewater
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Roediger® Vacuum Sanitary Technology e Roediger

Einrichtungsbeispiele
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Y
Valuable Links

Medscape: COVID-19: What do we know about transmission routes
https://www.medscape.org/viewarticle/927708

Environmental Engineers and Scientists have important roles to play in stemming outbreaks and pandemics caused by
enveloped viruses
https://doi.org/10.1021/acs.est.0c01476

The airborne and gastrointestinal Coronavirus SARS COV-2 pathways
https://www.preprints.org/manuscript/202004.0133/v1

CUHK Finds that the Coronavirus can persist in stool
https://www.med.cuhk.edu.hk/press-releases/cuhk-finds-that-the-coronavirus-can-persist-in-stool-after-its-clearance-in-
respiratory-tract-will-conduct-stool-test-for-people-in-qguarantine-camps-for-early-identification

Harvard Gazette: How building, masks can be barriers to coronavirus
https://medicalxpress.com/news/2020-04-masks-barriers-coronavirus.html

SARS_CoV-2 Medical reports and scientific studies
https://www.bespokecontentservices.com/blog/sars-cov-2-medical-reports-and-scientific-studies

Can the Coronavirus spread from the toilet
https://www.engineering.com/DesignerEdge/DesignerEdgeArticles/ArticlelD/20127/Can-the-Coronavirus-Spread-from-the-

Toilet.aspx
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Roediger® Vacuum Sanitary Technology "o Roediger

Valuable Links

Aerosol Generation by Modern Flush Toilets
https://doi.org/10.1080/02786826.2013.814911

Lifting the lid on toilet plume aerosols
https://www.ncbi.nlm.nih.gov/pubmed/23040490

Evidence of Airborne Transmission of the Severe Acute Respiratory Syndrome Virus
https://www.nejm.org/doi/full/10.1056/NEJM0a032867

Bioaerosol concentrations generated from toilet flushing in a hospital-based patient care setting
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-018-0301-9

COVID-19: mitigating transmission via wastewater plumbing systems
https://www.thelancet.com/journals/langlo/article/P11S2214-109X(20)30112-1/fulltext

SARS-CoV-2 titers in wastewater are higher than expected from clinically confirmed cases
https://www.medrxiv.org/content/10.1101/2020.04.05.20051540v1

How sewage could reveal true scale of coronavirus outbreak
https://www.nature.com/articles/d41586-020-00973-x
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Kinzigheimer Weg 104 m
63450 Hanau Germany

Telefon +49 61813090 Roedi
info.roediger@aqseptence.com oediger
www.roediger-vacuum.com

A brand of Agseptence Group
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