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VSVS--C C –– NetworkNetwork forfor ChemistryChemistry EducationEducation
Federal Strategic Project in Germany 1999 – 2004Federal Federal StrategicStrategic Project in Germany 1999 Project in Germany 1999 –– 20042004

AimsAimsAims

- network of knowledge modules (Learning Unit ) for undergraduate studies in      
chemistry

- LU: 45..60 min ; can be combined to a teaching path

- using a web-based interactive teaching platform

- networknetwork of of knowledgeknowledge modulesmodules ((LearningLearning Unit Unit ) ) forfor undergraduateundergraduate studiesstudies in      in      
chemistrychemistry

-- LU: 45..60 min ; LU: 45..60 min ; cancan bebe combinedcombined to a to a teachingteaching pathpath

- usingusing a a webweb--basedbased interactiveinteractive teachingteaching platformplatform

PartnersPartnersPartners

FIZ Chemie GmbH 

- project management
- development of  the interactive

teaching platform

13 Universities (16 groups) 

- creating contents (learning units)
- all chemistry disciplines involved

FIZ Chemie GmbH FIZ Chemie GmbH 

-- projectproject managementmanagement
-- developmentdevelopment of  of  thethe interactiveinteractive

teachingteaching platformplatform

13 13 UniversitiesUniversities (16 (16 groupsgroups) ) 

-- creatingcreating contentscontents ((learninglearning unitsunits))
-- all all chemistrychemistry disciplinesdisciplines involvedinvolved

UsergroupsUsergroupsUsergroups

-undergraduate students in chemistry
-graduate students

--undergraduateundergraduate studentsstudents in in chemistrychemistry
--graduategraduate studentsstudents

StatisticStatisticStatistic

- 13841 web pages
- 1327 LUs
- 3171 animations
- …. 

-- 13841 web 13841 web pagespages
-- 1327 1327 LUsLUs
-- 3171 3171 animationsanimations
-- …. …. 
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TechnicalTechnical ChemistryChemistry

lectureslectureslecturesseminarsseminarsseminarslaboratory courselaboratorylaboratory coursecourse

• hardware description
• experimental objectivs
• theoretical backgrounds
• offline experiments
• online experiment
• evaluation of data
• interactive simulation
• self control

web-based manualsweb-based manuals

Observe and control an experiment
by using a standard web-browser

Advantages

remote control experimentsremote control experiments

Idea: online laboratory course in chemical engineering and unit operations
Aim: improve - evaluation of data

improve - experiment manual
support - carrying out a real experiment

Idea: online laboratory course in chemical engineering and unit operations
Aim: improve - evaluation of data

improve - experiment manual
support - carrying out a real experiment

web-based material - Experiment LUs

VIPRATECHVIPRATECH

•Sharing expensive lab resources
•Bringing lab experiments into the lecture
hall

•Enabling more flexible timetabling of labs
•Sharing resources
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Experiment LUExperiment LU

Online Experiment : Online Experiment : 
3 web pages:: 3 web pages:: user management; scheduling; remote accessuser management; scheduling; remote access

EquipmentEquipment

Experiment ObjectivesExperiment Objectives

Evaluation / DiscussionEvaluation / Discussion

SimulationSimulation

IntroductionIntroduction

Self-controllingSelf-controlling

Online ExperimentOnline Experiment

Procedure / Offline Exp.Procedure / Offline Exp.

http://www.vs-c.de/vsengine/vlu/vsc/en/ch/7/vwz/praktikum/vwz_engl.vlu.html
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RemoteRemote ControlControl -- Single ExperimentSingle Experiment

Experiment Experiment 

Data Aquisition :
TCP/IP-based hardware

Observation:
WEB-CAM

Remote Control Server
(MIFFY)

RemoteRemote ControlControl ServerServer
(MIFFY)(MIFFY)Camera ServerCamera ServerCamera Server

Internet/ IntranetWeb-Browser
Experiment LU – Online Experiment

WebWeb--BrowserBrowser
Experiment LU Experiment LU –– Online ExperimentOnline Experiment

-- access to distant laboratory equipment (experiment) by VSC Experaccess to distant laboratory equipment (experiment) by VSC Experiment LUiment LU
-- JavaJava--Client to control the experimentClient to control the experiment: : 
-- Java Bean Library to create Java ClientsJava Bean Library to create Java Clients
-- realized: simple scheduling, user managementrealized: simple scheduling, user management
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Online ExperimentOnline Experiment

SchedulingSchedulingUsermanagementUsermanagement

RemoteRemote
accessaccess
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Lab Provider  Lab Provider  -- Leipzig Leipzig –– 6 Online Exp.6 Online Exp.
ResidenceResidence Time DistributionTime Distribution EE--House DemonstrationHouse Demonstration HeatHeat TransferTransfer

20012001 20022002 20032003

TemperatureTemperature ControlControl ExperimentExperiment SaponificationSaponification of an Esterof an Ester DehydrationDehydration

oldold experimentexperiment

20042004 20052005 20052005
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Lab Provider  Lab Provider  –– Oldenburg Oldenburg –– 1 Online Exp.1 Online Exp.

AdsorptionAdsorption

20042004

• In 2004 In 2004 thethe adsorptionadsorption experimentexperiment has  has  
beenbeen realizedrealized

•• aimaim: : buildingbuilding ,,testingtesting and and analyzinganalyzing
a a networknetwork of  of  remoteremote controledcontroled experimentsexperiments

GUI 
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VIPRATECH: ExperiencesVIPRATECH: Experiences
being in use for the last 4 years being in use for the last 4 years 
high reliability of servers (MIFFY)high reliability of servers (MIFFY)
easy to create servers/clients:easy to create servers/clients: Server: 1 day; Client: 4Server: 1 day; Client: 4--6 weeks6 weeks
Who using it?Who using it? Students from Leipzig / Oldenburg/.. Students from Leipzig / Oldenburg/.. 

most used experiment in 2004 (Leipzig):most used experiment in 2004 (Leipzig): RTD (2004: 96h, 271 sessions)RTD (2004: 96h, 271 sessions)

time used
(01/2004 - 06/2005)
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VIPRATECH: ExperiencesVIPRATECH: Experiences

Hardware: (Computer)
TCP-IP Data Aquisition Hardware (EDAS: 3 T€)
Sensors, Actuators, Cameras,  ….

Hardware: (Computer)
TCP-IP Data Aquisition Hardware (EDAS: 3 T€)
Sensors, Actuators, Cameras,  ….

Software: MIFFY-Server (VSC - OS)
tomcat-server (OS)
Apache-server (OS)
Servlets for User Management (VSC -OS)
Client: Java Applet 

Software: MIFFY-Server (VSC - OS)
tomcat-server (OS)
Apache-server (OS)
Servlets for User Management (VSC -OS)
Client: Java Applet 

Staff: Software Developer Applet (Java Beans)
Hardware Developer Experiment
WEB Developer Experiment LU

Staff: Software Developer Applet (Java Beans)
Hardware Developer Experiment
WEB Developer Experiment LU

ExampleExample Residence Time Distribution ExperimentResidence Time Distribution Experiment

15 T€15 T€

1 day1 day

5 weeks5 weeks

What do you need? Hardware Software StaffWhat do you need? Hardware Software Staff

development of a new remotely controlled experimentdevelopment of a new remotely controlled experiment
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VIPRATECH: ExperiencesVIPRATECH: Experiences

Problems: Problems: no problems with client/serverno problems with client/server
-- User management/Scheduling if 2 (or more) Lab providers User management/Scheduling if 2 (or more) Lab providers 
-- Data storage , Data delivery (eData storage , Data delivery (e--mails, ftp, download,..)mails, ftp, download,..)
-- availability (24 hours/day)availability (24 hours/day)

Necessary to outsource service functionsNecessary to outsource service functions

Next Step: Next Step: Lab Provider Lab Provider and and Service Provider Service Provider 

Service Provider which provides all service Service Provider which provides all service 
functions functions --> based on > based on iLabiLab SoftwareSoftware
(user management, scheduling, data storage, data (user management, scheduling, data storage, data 
delivery, statistics, billing,..)delivery, statistics, billing,..)



08/07/0508/07/05 WebLab Cambridge/UK WebLab Cambridge/UK -- R.MorosR.Moros
1313

NextNext stepssteps
More ExperimentsMoreMore ExperimentsExperiments

- create more experiments ; using for automation of lab units- createcreate moremore experimentsexperiments ; ; usingusing forfor automationautomation of lab of lab unitsunits

iLab supportiLabiLab supportsupport

- further development of our server in order to support iLab software- furtherfurther developmentdevelopment of of ourour serverserver in order to in order to supportsupport iLabiLab softwaresoftware

TranslationTranslationTranslation

- translation into other languages- translationtranslation intointo otherother languageslanguages

NetworkNetworkNetwork

- building a network of remote controled experiments (chemical engineering,..) - buildingbuilding a a networknetwork of of remoteremote controledcontroled experimentsexperiments ((chemicalchemical engineeringengineering,..) ,..) 

Funding

http://www.vs-c.de/vsengine/vlu/vsc/en/ch/7/vwz/praktikum/vwz_engl.vlu.html
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