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EASYLAB THE NEW GENERATION
Controling the ventilation in lab environments
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Ventilation Parameters

DIN 1946 Part 7 Lab ventilation

DIN EN 14175 Fume hoods

Different Lab Ventilation Layouts

Requirements for Labcontrol Systems
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The art of handling air

Ventilation Parameters

DIN 1946 Part 7 Lab ventilation

minimum exhaust according to DIN 1946,
P7 (25 m3/h/m?)
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The art of handling air

Ventilation Parameters

DIN EN 14175 Fume hoods

No Fixed Value is given for :

Min Volume Flow
Min Face Velocity

Manufacturer Guaranteed
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Ventilation Layouts TROZ “rechnik

The art of handling air

Fume Hoods compensated by Supply Air

Raum-Management-Funktion (RMF)
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Ventilation Layout

Fume Hoods comp Supply/Extract Air
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The art of handling air

What can be expected?

Which requirements can be fullfilled
with LABCONTROL Systems?

@ Fast Control Circuits

@® Volume Flow Control

- With temperature control concepts
- Room balance concepts with many Master units

® @ Room Pressure Control
- Volume flow pressure cascade with:
Duct pressure control / Room pressure control

Fume Hood Control

- variable with distance sensor, 2- or 3-point control,
Face velocity sensor

- constant volume flow

@ Monitoring concepts
| Easy installation and wiring

Far distance maintenance
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The art of handling air

Next generation of the Controller hard- and software

EASYLAB - TCU3




T ROZ®TECHNIK

The art of handling air

Targets for the development of EASYLAB

This wishes should be fullfilled

® EASY to adapt
® EASY to install

® EASY to design
® EASY to use

® EASY to commission



EASY to adapt TROZ “technik

The art of handling air

The modulare priciples make it possible:

Volume flow controller with buffle measurement
or according to the venturi principle

Plug and Play connection between the controllers
Adaptable User terminals

Flexible Adaptation of the digital communication

Controller connections easy to reach
Possible UPS
Failure diagnostics very easy to handle

Flexible power supply 24V AC / 230V AC

If needed auto zero function possible

Lets have a closer look at those points ...
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Minimized wiring TROZ recunix

The art of handling air

0 EASY to install

Terminal assighment out side:

1LED for failure indication

2Connection for sash window
contact EN 14175 (500mm)

3Connection user terminal 1
O 4Connection user terminal 1
5Connection Actuator

6Connection face velocity sensor
(VS-TRD)

7Communication line
8Communication line
9Cable bushing on both sides

10Connection fume hood light
(expansions modul EM-LIGHT)




T ROZ®TECHNIK

The art of handling air

TCU3 - System design
Max. 24 controllers in a EASYLAB-System

‘ Controller connection over a comunication line KL

8@ Only line network topology max. 300.m

8@ Termination on the start / end of line necessary!
1D

@ Plug-In Standard-Patchkabel (green)
Cable typ: S-FTP

12
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EASYLAB Regler TCU3 TROZ "rechnic

The art of handling air

A Fast Runner is needed

Precision Motor (Belimo)
0-90° <=3s

Accuracy 0,2°

8 Nm

NMQ24A-SR TR
Adsp

BNm
24 VAC/DC

Is use for all elab vav systems

Exception :

10171

TVJ/TVT big vav systems (15Nm) [ &8
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EASYLAB expansion module

Overview

® EM-TRF / EM-TRF-USV
Power supply 230 V / USV function

@ EM-LON
LonWorks®-Gateway

@® EM-AUTOZERO
automatic zero point adjustment

@® EM-LIGHT
connection for fume hood light

14
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The art of handling air

EASYLAB expansion module

‘ EM-TRF power supply 230 V AC

@ EM-TRF-USV  power supply 230 V AC
+ USV function incl. Accu

‘ Mounting in the factory or retrofit

15
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EASYLAB expansion module TROZ "recunik

The art of handling air

EM-LON

‘ LonWorks®- gateway FT10
Free Topology Network

‘ Automatic detection of the module
no configuration necessary!

. Mounting in the factory or retrofit

EM-LON——

16
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The art of handling air

EM-AUTOZERO automatic zero point adjustment
‘ Mounting in the factory or retrofit

‘ Plug-In electrical connection

‘ Automatic detection of the module
no configuration necessary!

17
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The art of handling air

EASYLAB expansion module

EM-LIGHT connect for fume hood light

‘ For fume hood controller
mounting in the factory or retrofit

O Matching plug not in scope of delivery

18
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Adapting user terminals for fume hood TROZ "recunik

The art of handling air

A lot of additional!
- Set and current values . EASY tO use

- Alarm and fault indication

Light plug

19




EASYLAB — User terminal forroom T ROZ technik

The art of handling air

New terminals — the next generation

Complete nhew room scenes can be done

20




EASYLAB — user terminals TROZ “technik

The art of handling air

The room terminal:
A lot of extra information and modes can be modified!

21




The art of handling air

=4 ®
A little buttom with a lot of possibilities: The hand- mode TROZ “rechnik

Take you right to work whenever you want!

Complete new solutions:

Hand-mode

Enables the possibility of from
the BMS independed user modes
(if wanted with timer!)

22




That is fast!! TROZ “tecunix

The art of handling air

The wiring can be done within minutes!
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EASYLAB compatible TROZ “technik

The art of handling air

EASYLAB can for sure be combined with all volume
flow controller series!

24
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Complete new development !!! Eﬁgﬁf;—ing!fc“m'(

TVLK -
high precision injection moulded part with baffle
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Complete new development !!! Eﬁgﬁf;—ing!fc“m'(

TVLK - and as venturi option
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Complete new development !!! Eﬁgﬁf;—ing!fc“m'(

TVLK - venturi option

Why should you miss the cleaning possibility?

27
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~ Everything started with the fume hood ...  7caoraaingar

500 mm

th
" i

L J =

The fume hood — the start of LABCONTROL

A source of
possibiliies

28
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For sure we can do this ... TRO/=__ TECHNIK
The art of handling air

Fume Hood with two volume flows

"'.:Fz"""

|
S, Schalter
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... this for sure as well ... TRO/=__ TECHNIK
The art of handling air

Fume hood with 3 voume flows switchable

S, S,  Schalter
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... often copied but never reached ... TROZ “technik
The art of handling air

Face velocity control

v [ms] /
| T 1

i e O TERESTTOM

e m Einstromgeschwindigkeit

Inklusive: ...
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LABCONTROL VS-TRD TROZ "recuni

Circuit board outside
the airstream

Measuring unit

room air inlet from
downside =>

better resistent against
room turbulences

32
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... Reaction on thermal loads!

Adapted vooume flow to Vmax

Alternative:
Smoke or

33
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... If this is wanted we can do it as well! TRO/=__ TECHNIK
The art of handling air

Distance sensor — We can do as well!

. Montageschrauben
Abluftleitung = \
Typenschild
- /Eleklrcnischer
| Regler TCU3 0 il )
Laborabzugrs\l"agler _g/ Frontschieber- T G
TVLK oder (K) Wegsensor
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Ly = nutzbarer Messbereich
Ly = nicht nutzbarer Bereich

34



Strategy 1 TROZ “technik

The art of handling air

Simply have a look on the costs!

The linear function ...

v [m/s]

\ —— \/OlUMEeNstrom

————— Einstromgeschwindigkeit

a0 e 2




Strategy 2 TROZ “technik

The art of handling air

Simply a little bit safer!

The optimized function ...

v [m/s]

—\/OlUMeENstrom

LI —— Einstrémgeschwindigkeit

Vmin

Zu Auf
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FUME HOOD CONFIG TROZ “tecunix

The art of handling air

»Some screenshots for fume hood config

37



Fume Hood Config TROZ “technix

The art of handling air

e

Device - Bazic configuration
[Device name TroxB elgium [DremoR oom Fumehood 1D - 1
C-walue 254 bazed an /s Yau will find the valid C-value Far thiz valume flow cantroller an the device Gerﬁteseﬁe: _TVLK
prgduct |a|:|e|. GEI’a‘tEng\‘.‘_.‘. 250'D1E
Geritefunktion : FH-VS
Technical ¥min 198 ik [lonwer wolurme flows limit of volume low contraller) Vnenn: 702 m*h N
- 215 Pa/Vnom 2
Technical ¥nominal 1296 ik [upper volurne flaw limit of walume low controller) {(13.3)) 4——|5
- 108 m*h
Load configuration settings from File
Select afile to load existing configuration settings. Load configuration file
Operation mode preset fFor this fume cuphoard controller
@ Room operation mode presets will be taken over
Modification of room operation mode
[7] Room made High is changed to Fume cupboard Standard mode [7] Room mode Low iz changed to Fume cupboard Standard mode
[7] Room mode Shut aff iz changed to Fume cupboard Standard mode [] Room mode Low iz changed to Fume cupboard Shut off mode
[7] Room made Standard iz changed to Fume cupboard Shut off mode
) Room operation mode presets will be ignored ¢ Local presets are possible

38



Fume Hood Config

The art of handling air

T Ro::;—:®TECHNIK

Control concept for fume cupboard control

@ FHAS Face welocity sensor at AIS
Control concept to guarantee a defined face velocity

FH-DS Sash distance senzor at Al4
Linear control concept

FH-DW Sazh distance senzor at A4
Securnty optimized control concept

FH-3F 3 point contral via 2 switch contacts at D12 and D13

FH-2FP 2 point contral via one switch contact at DIZ2

FH-F  Fixed value control

Equipment components

| Alarm Sazh monitaring EM 14175 Yia zwitching input 01

Fume scrubber [D14]

Supportive flow technology [D15)

Autornatic sazh device [Third-party supplier)
[while uzing TROX FSE this configuration should be deactivated)

M ation detector

Smoke extraction function

Operation mode dependent relay switching [e.q. fans)

| Integration of switchable constant volume flows into room balance

[Hoods, snorkels, ete. with switching output]

| Integration of variable wolume flows inta room balance

[Hoods, snorkels, ete. with 0-10% analogue output)

Cancel | | Previous | |

M et

39




Strategy 2 TROZ “technik

The art of handling air

Constant volume flow [D12]

1m mé'th M ake contact = Integrates constant volume flow -

[T] Comstant valurme flow [D13)

[T] Constant volume fow [D14)

[T] Constant valume flow [D15]

[] Comstant valurme flow [D1E]

40
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The art of handling air

Integration of varnable volume Hows into room balance

[7] W ariable wolume flow [ A12) Characteristic min  2.00 W equals min 0 redh

max 10,00 i equals maw 202 ek

Signal groathing (1-50] a0

[7] W ariable wolume flow [ A13) Characteristic min  2.00 W equals min 0 redh

max 10,00 W equals max 233 medh

Signal srmoothing [1-50] 50

[] ariable wolume flow [ £14)

41
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Strategy 2 TROZ “technik

The art of handling air

Control panel

. Optical alarm

Acoustic alarm

S azh monitaring zelected

®

I
S
;e

Enable key - High made

2Ye

Enable key - Low mode

J
J

=\
vo)
»,

Enable key - Shut off mode

@
=N
Y

@

Autormatic zazh device not zelected

®) &

Enable key - Fume cupboard light

)

[7] Enable key - Hand mode

@

Control panel - Dizplay options

Enable dizplay options of BE-LCD

’Hed alarm - continuous v]

’.-'f-.larm duration limited to v] :
15 Z

’.ﬁ.cuustic alarm duration limited ko v]

’High miode unlimited v]

Switch off fume cupboard light when activating Low bMode or Shut off
mode

Enable dizplay options of BE-SEG / BE-LCD

Dizplay language [Engliah

Dizplay zetpoint/current volume flow values

Walume flow unit riedh -

Dizplay curent face wvelocity walue

42




Fume Hood Config TROZ “technik

The art of handling air

Control concept: Face velocity transducer - Control strategy to guarantee a defined face velocity

Yolume flow set values

Standard mode ¢ Wmin 202 nedh
Standard mode ¢ Ymax (38 5] nedh
High mode (38 5] nedh
Low mode 202 nedh

Congider diversity control - [Limit volurme flow to allovwed masinum of Total room exhaust air)

Face velocity

Setpoint 0.50 mds
Talerance around setpaint [+4-] .05 s Charactenstic min - 2.00 b equals rin - 0.00 m's
max 10.00 i equalz max 1.00 mds
Signal zmoothing [1-50] a0
Time target - Setpoint adaption open sazh 3 z

Time target - Setpoint adaption cloze sazh v z

43




Strategy 2
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The art of handling air

Controller alarm settings

Category 1 [Smoke estraction ¢ UPS Battery operation)

Categary 2 [Wolume flov contral funchiong)

Categary 3 [Hardware failure]

=15ervice interval

Specified zervice penod 365 days

[7] Signaling at end of service interval

Activate monitoring

[] walumne flow maonitoring [Low mode]

Alarm delay time 10 z

Face welocity monitoring [Standard mode, High mode]

Trigger alarm below 0.30 s

Activate monitoring

Period since last service 285 days

Reszet service interval

44




Fume Hood Config
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The art of handling air

&' ¥olume flow meazuring point

@ Use internal volurne fow transducer

() Use extemnal volume fow transducer at terminal &7 [e.g. Ex-Controller)

Signal gmoothing [1-50] 50

Yolume flow control

Control tolerance 4.0 % with additional absalute tolerance of
@ Automatic calculation of limit value to achieve masimum actuating value Open darnper
binimum actuating
Open damper 132 iy value
Cloge damper 132 medh

() Manual adaption of limit to achieve maximumn actuating value. Close damper

binimum actuating
value

Attention: Factary settings

Characteristic  min

max

Yalues are dependent on uzed transducer.

b odification only by instructed technical ztaff |

1.00

1.00

I#=
[0.01 ... 100
[0 .00

equals

b aximum actuating
value

b aximum actuating
value

0
300

14

4.00

5.00

Pa
Pa
ek
[0.ot ... 100]
[0o0n .. 100]
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The art of handling air

Analogue output AO1 - Cumrent volume flow [Fume cupboard]

Characteriztic i ENI W equals min 0 méh
max 10,00 W equals max 1296 meh

Analogue output AD2 - Total volume Hlows [Room]

@ Tatal erhaust air Fume cupboards / Boom exhaust air / Integrated exhaust air / Conztant exhaust air
Tatal zupply air Room supply air # Integrated supply air / Constant supply air
Setpoint supply air Total exhauszt air minug integrated and constant supply air and conzideration of a volume flow balance

Conztant exhauszt air, conztant supply air ag well az volume flow balahce values require a configuration within a contraller with
A oom-t anagement-Function.

Characterigtic min 200 W equalz min 0 e

max 1000 W equals max 0 nedh

Analogue output AO3 - Damper position

Charactenstic mine 2.00 W equals 0% Damper position [Damper closed)
max 1000 W equalz 100 % Damper pozition [ amper open]
Analogue output AD4 - Actuator
Characterigtic min  2.00 W equalz 0% Damper pozition [Damper cloged]
max 10,00 W equals 100 % Damper pogition [0 amper open]
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The art of handling air

47
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Roome Controller Config TROZ “technix

The art of handling air

Room controller

[T] Integration of switchable constant valume flows into room balance
[T] Integration of variable volume lows inta room balance

Diffuzor volume flow optimization
Room-Management-Function [RMF]
Actreate Room-t anagement-Function [RRF)

[] Support EASYLAR Foom contral panel

Foom operation mode prezet via switching inputs (D]
[T] Shut off for all room exhaust controller within Low Mode

Diverzity Monitaring / Diversity contral

[Hoods, snorkels, etec. with switching output)

[Hoods, snorkels, ete. with 0-100 analogue output)

[Centralized room configuration and integration for room operation mode presets, shift
zighals, etc.)

Esternal valume flaw shift l"-«-"u:ulume flaw shift via Lantfarks®/BAChet M odbus

Preszure control Iintemal

Iwith bwio alternative zetpoints [switchable via Lontworkz & /BACHet/ M odbug]

[7] Usze door contact DIS

48




Room Controller config
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The art of handling air

Yolume flow zplit-up if several room controllers

Within RMF zelected mode: Autornatic zplit-up

Only if manwal valume low zplit-up iz selcted within BME:

Supply ar fraction of thiz controller

Controller alarm settings

Category 1 [UPS Battery operation)

Category & [Malume flow cantral functions)

Category 3 [Hardware failure)

Diffuzor volume flow optimization

Shut off 1 [DOS] i volume flow iz below volume How limit 1

Shut aff 2 [DOE] if valume flow iz below valume How limit 2

UPS5 function

100 % M ode during supply voltage failure

@ Feepup normal controller action
Special operation made - Dpen mode

Special operation made - Shut off mode

K.eep operation mode / K.eep damper position

Activate maonitoring

[7] Activate volume flove moritoring [Low mode]

Alarm delay time an z

Activate monitoring

a00 ek Switching tolerance 1

500 redh Switching tolerance 2

wn
o

wn
ad
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The art of handling air

Analogue output AO1 - Current volume flow [controller)

Characternztic mir | [N W equals min [ meh
max 1000 W egualz max 1458 nrdh

Analogue output ADZ - Total volume Aows [Room])

@ Total erhaust air Fume cupboards / Boom exhaust air / Integrated exhaust air / Constant exhaust air
Total zupply air R oom supply air / [ntegrated zupply air / Constant supply air
Setpaint supply air Total exhauszt air minug integrated and constant supply air and consideration of a volume flow balance

Constant exhaust air, constant supply air az well az volume flow balance values require a configuration within a contraller with
Room-t anagement-Function.

Characteriztic min 200 W egualz min 0 nrdh
max 1000 Y equalz max 0 nedh

Analogue output A03 - Damper position

Charactenstic min 200 Y equalz 0% Damper postion [Damper cloged]
max 10,00 b equals 100 % Damper pogsition [0 amper open]
Analogue output AO4 - Actuator
Characteristic min 200 Y equalz 0% Damper pogition [Damper cloged]
max 1000 Y equalz 100 % Damper position [0 amper open)
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Room Controller config
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The art of handling air

S Foom operation mode prezet via switching contacts [Digital inputs DI1-DIG)

R oom operation mode prezet via D1 [Shut aoff mode

R oom operation mode prezet via D12 [Lu:uw rnode "]
R oom operation mode prezet via D13 [Standard mode *]

[] Room operation mode preset via DI4
[] Room operation mode preset via DIS

[] Foom operation made preset via DIE

|f o walid room operation mode prezet iz given by switching contacts, the prezet iz Standard mode.

[ take contact = Activates function

[ take contact = Activates function

[ take contact = Activates function
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Room Controller config
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The art of handling air

Yolume How settings for the room

Exhaust air
Mirimurn Total room exhauszt air
High mode
Standard mode
Lows mode
Total amount unmeazured Constant exhaust air
Supply air

Total amount unmeaszured Constant supply ai

Yolume Flow zplit-up

Automnatic split-up for Exhaust air volume flowes
Autornatic zplit-up for supply air volume flows

e/
e
e

redh

redh

[compliant with DIM 1946 Part 7 25mf/h per né Lab floor space]

[e.0. Exhaust by BN controller)

[e.g. Supply air by RM controller]

[to all exhaust contrallers of room)

[tor &ll zupply air controllers of room)
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The art of handling air
] =1}

Diversity Monitoring / Diversity control

Total room exbaust air limit 2100 mésh T atal racm exhaust
[defined by air conditioning plant layaut)
mih &
2300
20+ — — — = = = = = = = — 4
Total Foom exhaust air limit
() Monitar the adjusted limit 1800 -
rF
=
FH3
1300 + ’III
@ Control the adjusted limit [Selective diversity contral] ™
=
. FH2
Toleranice around limit value 200 e dh 1000 -
Reaction rate of diverzsity control 1.00 [001 ... 100] % per = é.
FH1
600 ~
t

Room exhauszt air optimization

Sum of technical Ymin of all Boom exhaust air controller 1200 s h
Tolerance for switching off the Room exhaust air controller 10 i
Drelay time for switching off the Boom exhaust air controller ] z

53




Room Controller config

T ROZ®TECHNIK

The art of handling air

External volume flow shift via LonWorks®/BACnet/Modbus

Adjuzting room air exchange rate [e.g. for external kemperature comtrol]

Characternistic it 0% equalz min [ e h

mas 100 % equals max 0O e h

[Mirirnurm solume flow ghift)

[ &ximumn wolume fow zhift)

54




Room Controller config TROZ “technix

The art of handling air

| Pressure control - Pressure measuring point [A15])

Characterigtic min 0.00 Yalk equals min  -50 Fa Signal gmoothing [1-50] &0

max  10.00 Walt equalz max Al Fa

Pressure control - Parameterz of preszure setpoint 1

Prezsure zetpoint 30 Fa Control tolerance L) Fa

Supply-Erhaust air balance 100 nedh

[Positive value far overpressure / Megative value for depression]

@) | Automahic calculation of limit value bo achieve masimun actuating value Increase pressure
binirurn actuating b axirum actuating
0.30 0ot .. 100 7.on 0.0t .. 100
Increasze pressune 15 Pa walue ! I value ! !
" Decreasze pressure 15 Fa
Decrease pressure
tanual adaption of limit to achieve maximum actuating value. Miri it Mani it
inimum actuating aximum actuating
value 0.60 [0.07 ... 100] value 14.00 [0.07 ... 100]
Shift lirnitz ik 1 méth Recommended values -A0 nedh
mnas n mélh a0 refh
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Room Controller config TROZ “technix

The art of handling air

armttings RMF alarm

F1 Room alarms based on category 1 [Smoke extraction £ UPS B attery operation) Activate monitoring

F2 Foom alarms based on category 2 [Volume flow control] Activate monitoring [Standard mode, High mode)

[T] Activate monitoring [Low mode]

F3 Room alarmz based on category 3 [Hardware failure] Activate manitoring

A7 Minimum Total exhaust air boo low Activate manitoring

timimum T otal exhaust air Tolerance 100 4

Alarm delay time 30 3
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Room Controller diagnostics

T ROZ®TECHNIK

The art of handling air

| Device | 140

Fume cupboards

Room exhauszt controller

Foom supply contraller

TRO Adaption Module [Tak]

Foom zupply contraller for pressure control

Room erhaust contraller far pressure contral

Tatal number

Within spstem detected EASYLAB devices

Lo R s B

|"-.-"|:|Iume floves | Operation mu:u:les| System |.-i'-.larm | Loupe | Dramper positions | Terminal azzsignment

Mo, of devices with Room-k anagement-Function [Ri4F]
Preszure contral configured

Mumber within spstem detected CL T eminations
CL-Termination on thiz controller

Syztern conflict

1
hio

2
active

no
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Room Controller Diagnostics TROZ “technik

The art of handling air

Device | 1/0 Yaolume flows | Operation modes I System I Alarm I Loupe I D amper pogitionz I Terminal aasignment|
Detailed information about integrated volume flows on this fume cupboard controller System
Integrated volurne flows Exhaust air Supply air Setpoint Total exhaust air 400 relh
Current T otal exhaust air E52 etk
DI not configured as constant valume flow
DI 2 not configured as congtant wolume flow Setpoint Total supply ai B2 /h
DI 3 not configured as congtant valume flow Current Total supply ai 670 e/h
Ol4 ot configured az constant volume flow
0I5 rnot configured as constant wolume flow
DIE  not configured as canstant waolume flow Tatal intearated exhaust air 0 reth
Total integrated supply air 1] ek
A2 not configured as wariable wolume flow
Al'3 not configured az varnable volume flow Total volume flow Fume cupboards 410 rré/h
A4 not configured as variable volume flow Tatal waolurme flow Foom exkhaust controller 241 i/ h
Al'S not configured az variable wolume Flow Tatal valume flaw Room supply contraller E70 ek
Lorwarks®/BAChet/Modbus n 0 ek
Sum n n ek
Constant exhaust air 0 etk
Caonstant supply air 0 rth
Fume cupboard controller
Configured balance [Supply - Exhaust air) 0 it/ h
Setpoint volume fow [Diversity factor = 100%) 432 ritth Yolume How shift - Pressure 0 meth
Setpoint volume How [Diversity Factor <= 100%) 432 mr/h Wolume flow shift - Temperature 0 i h
Current volume flow 414 mésh
D amper pozition 24 % opened
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Room Controller config

T ROZ®TECHNIK

The art of handling air

| Device | |40 | Wolume flowes I Operation modes | System | Alarm | Lu:uupe| Dramper positions | T eminal assignment

Detailed information about controller damper positions in system

Cantraller in operation made

Dramper pozition min [%] Shut off
Furne cupboards K1 not present
R oom exhauzt contraller 35 hiot present
Furne cupboards/Hoom exhaust contraller K niok present
R oom supply contraller a4 nok present

Dramper pozition max [%]
K]

35

35

54

Contraller in operation maode
Open

nab present

not present

not present

nat pregent
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EASYLAB - room example TROZ "rechnik

The art of handling air

Room-Example 1

1. Fume hoods with variable volume flow

2. Cupboards with constant 24h exhaust air

3. Room supply air is following the total exhaust
4. Room not airtight: No sealings on the doors

5. Room underpressure by volume flow difference
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EASYLAB - room example TROZ “rechnik

The art of handling air

Room-Example 1

Raum-Management-Funktion (RMF)
-—— 5 — -

---------------------- v —

Kommunikationsleitung (KL)

Abzug 1 Abzug n

x = Konstante Differenz Zuluft/Abluft t
zur Sicherstellung der Uberstrémung
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EASYLAB - room example TROZ "rechnik

The art of handling air

Room-Example 2

1. Fume hoods with variable volume flow

2. Room exhaust is working vice versa to the hoods
3. Cupboards with constant 24h exhaust air

4. Room supply air is following the total exhaust

5. Room not airtight: No sealings on the doors

6. Room underpressure by volume flow difference
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The art of handling air

Room-Example 2

b - = A ( - ——
- g
i |
i |
s | T T
: |
s s e s A

Gesamt-Abluft

T

Abluft Laborabzug

Abluft Raum

Y

x = V-Differenz zur Einhaltung des Unterdrucks t 63
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EASYLAB — room example TROZ "rechnik

The art of handling air

Room-Example 3

Fume hoods with variable volume flow

Room exhaust is working vice versa to the hoods
Local exhaust with ON / OFF

functionSnorkels with manual dampers
Cupboards with constant 24h exhaust air

Room supply air is following the total exhaust
Room not airtight: No sealings on the doors

Room underpressure by volume flow difference
64



EASYLAB - room example

Room-Example 3

T ROZ®TECHNIK

The art of handling air

y

Gesamt-Abluft

WS

Abluft Raum

l T
I |
e : :
» : I
| I |
| I |
I a iy

Sawicmmmons gL A

d |

|

P = | ——
{3 1

i
f
3 ﬁ;l_ b e

b
Lﬂz{?\, i , "

Abluft Laborabzug

~ v

x = V-Differenz zur Einhaltung des Unterdrucks
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EASYLAB — room example TROZ "rechnik

The art of handling air

Room-Example 4

......

1. Many fume hoods with variable volume flow

2. Room exhaust is working vice versa to the hoods
3. Local exhaust with ON / OFF function

4. Snorkels with manual dampers

5. Cupboards with constant 24h exhaust air

6. Two Room supply air is following the total exhaust
(devided air 50% / 50%)

7. Room more airtight: Sealings on the doors

8. Room is pressure controlled
volume flow / pressure cascade 66




EASYLAB - room example TROZ “rechnik

The art of handling air

Room-Example 4 With EASYLAB
automatically possible
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| |
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EASYLAB - room example TROZ "rechnik

The art of handling air

Room-Example 5

Fume hoods with variable volume flow

. Room exhaust is working vice versa to the hoods
Local exhaust with ON / OFF function

Snorkels with manual dampers

Cupboards with constant 24h exhaust air

Room supply air is following the total exhaust
Room more airtight: Sealings on the doors

Room is pressure controlled

volume flow / pressure cascade
68



EASYLAB - Basics of pressure control T ROZ *tecknik

The art of handling air

Not so easy to keep him on the same size
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EASYLAB - Basics of pressure control T ROZ *tecknik

The art of handling air

Physical Backround
Roomleakage: 0,001 m?

About 1 mm gap below the door

Room pressure = 463 Pa
100 m3/h Vol.-Difference

T = Volume flow difference
A = Roomleakage

p density of air 1,2 kg/m3

If the area is nearly zero this part Then little canges in the volume
of the formular is nearly unlimited! flow have extreme effects
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EASYLAB - Basics of pressure control T ROZ *tecknik

The art of handling air

The volume flow difference is independet of the room size!

001 m*

0,02 m?

4l



EASYLAB - Basics of pressure control T ROZ *tecknik

The art of handling air

Raum-Management-Funktion (RMF)

[~ =
v o | 4
|
Kommunikationsleitung (KL)
ausfiihrender
Raumdruckregler
\\

gelber Alarm (>Z<)
__________ Obergrenze
| zuldssiger Bereich
(Toleranzbereich)
__________ Untergrenze
roter Alarm @ l' 0 Pa
roter Alarm @ .'
__________ Obergrenze -10 Pa
zuldssiger Bereich
7 (Toleranzbereich) |
—————————— Untergrenze | |
gelber Alarm (>Z<} | |
Tiir Tir
AUF U
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The art of handling air

Room-Example 5

5 =
=t | o=
I i
""""" l@---__-—-‘:/ i‘“‘“".
<] i -
o B || BE
| e
radl

73




