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PC Monitor 22”

Display diagonal 21,5 – 22"
Res. FULL HD 1920×1080, ports: HDMI/DVI, with 
HDMI / DVI cable
e.g. BenQ GW2270H VA LED, 1920×1080
FullHD 5ms (GTG) 2×HDMI

LCD TV 55”

Display diagonal 55”
Full HD 1920×1080, USB, HDMI
(e.g. VOX, FOX, VIVAX…)

Screen for Video beam – projector

Diagonal min. 250 cm



Convertible Laptop (2-in-1)
Microsoft Surface Pro 12.3 i5 8Gb 
256GB Multi-Touch Tablet 2017 Model

12.3" 10-Point Touch Display
2736 × 1824 Screen Resolution
Windows 10 pro
USB 3.0, Mini DisplayPort, microSD Slot
2.6 GHz Intel Core i5-7300U (Dual-Core)
Weight < 1 kg
Keyboard + pen

Var 1: 8 GB, 256 GB SSD
Var 2: 4 GB, 128 GB SSD



Wireless display Adapter MIRACAST 
(Microsoft)

Wi-Fi CERTIFIED™ Miracast® technology
USB/HDMI
remote connection with a 23-foot range or more
Adapter length: 103.5×22×11 mm
USB extension cable: 159 mm 



PC desktop mini ITX

Intel CPU LGA1151 Intel® Celeron® Dual-Core G3900, 
2.8GHz BOX 14nm; AMD 'APU FM2 AMD A6-6400K, 
3.9GHz/ Radeon™ HD 8470D or better

GIGABYTE MB - SOCKET 1151 - GA-H110N

8GB RAM, 256 GB SSD

USB 3.0, LAN, audio, USB 2.0, HDMI & DVI

mini ITX case
56×220×200 mm
(e.g. LC-Power Mini ITX case 1340MI 75W)



Multi-device keyboard and mouse
(Wireless Bluetooth)

Keyboard LOGITECH K780, K480, K380
Mouse LOGITECH Thriatlon



Data storage & transfer...

Docking station for hard discs
USB 3.1 (10Gbps) Dual-Bay Dock for 2.5"/3.5" SATA SSD/HDDs. Access 
data from two 2.5/3.5” SATA SSD/HDDs over ultra-fast USB 3.1 Gen 2; 
Support for SATA I, II and III (up to 6 Gbps); USB Type A interface for 
backward compatibility with USB 3.0, 2.0 
(e.g. StarTech SDOCK2U313)

Internal HDD 6 TB
Internal SSD 256 GB
Internal SSD 512 GB

External HDD 2 TB
External DDD 6 TB

Micro SD Card 512 GB
Micro SD Card 256 GB

Server RAM Memory 2×16 GB



Laptop – Full HD 1920×1080...

• laptop display 15.6“
• resolution 1920×1080
• keyboard full size with numerical pad
• 8 GB RAM,
• 256 GB SSD



PC Headphones...

WIRED:
MICROSOFT LifeChat LX-3000, USB 2.0

WIRELESS:
Bluetooth connection, on-ear or over-ear, with 
microphone, foldable, Near Field Communication 
(NFC), e.g. SONY MDR-ZX220BTB, Bluetooth black



WEB Cameras...

720p
Logitech C270
HD 720p middle class, USB
compatible with Skype and Win 10 

1080p Full HD
Logitech C922 Pro stream
USB, HD Web camera higher class
Full HD 1080p at 30 fps & 720p at 60 fps streaming, 
compatible with Skype and Win 10



Presentation pointer

Logitech Spotlight presentation remote
MS PowerPoint, Win 10
Spotlight connects instantly via USB receiver or 
Bluetooth®. It’s plug-and-play on most platforms and 
compatible with all popular presentation apps. Plus, 
it’s fully rechargeable and boasts a 100-foot operating 
range. 



Video Conferencing System 1

Logitech Group
Video conferencing for
mid to large-sized meeting rooms

• Camera
• Speakerphone
• Hub
• Remote
• Wall/Table Mount
• Expansion Mics



Video Conferencing System 2

Logitech Group
Video conferencing for
to small-sized meeting rooms

• Optimized for teams of 1 to 6
• Everyone can see and be seen
• Full HD 1080p video
• 4x digital zoom
• 360-degree sound
• Wireless screen-mirror projection in 

workspace



Video beams 1, 2, 4 & 4

1. bussiness class, wide screen, flexible 
display, min 3000 ANSI lumena, max. 
10.000 hours, 64" at 1 meter, min. res. 
WXGA (1280×800), trapezoidal corr. 
e.g. BenQ MW632ST DLP

2. bussines class, Multipurpose, Full HD 
(1920×1080), Widescreen Projector 
e.g. BenQ MH530 Full HD 1080p

3. high bussines class, Multipurpose, Full 
HD 1920×1080, WUXGA 1920 × 1200, 
Zoom 1:1.6, min. 2500 hours, 5000 
ANSI lumen, trapezoidal corr. 
e.g. BenQ SU922 projector

4. Compact class, LED, battery min. 2 h, 
mini/compact design, portable, short 
throw, min. 500 ANSI lumen, e.g. LG 
Minibeam LED Projector (PH550)



Gimbal stabilizer

DJI Osmo Mobile 3-Axis Handheld Stabilizer for Phone 
Camera (drivers for Android & iPhone only…)



Loudspeakers

1. LARGE SCALE, passive:
Wharfedale Vardus 400 Black Wood
height 920 mm, 150 W, SPL 1W @ 1M 90 dB, 6Ω

2. SMALL SCALE, passive:
Wharfedale CRYSTAL 30.3 Black Wood
height 365 mm, 60 W, 8Ω

3. SMALL SCALE, active (for PC)
Genius SW-HF2.1 1700



Audiovideo receiver 

ONKYO TX NR555

• 130 W per Channel
• Bluetooth Audio / Wi-Fi®
• 384 kHz/32-bit Hi-Grade DAC
• HDMI® 6 In / 1 Out
• 4K/60 Hz / HDCP 2.2 / HDR

• Powered Zone 2 
and Zone 2 Line Out for 
Analog/Digital Audio Playback
in Another Room



Lan Network: Routers 

Router 10 Gbs fiber optics + 25 PORT LAN
Allied Telesis AT-GS924MX-50
Gigabit Ethernet Managed switch with 24 
ports 10/100/1000T Mbps, 2 SFP/Copper 
combo ports, 2 SFP/SFP+ uplink slots, 
single fixed AC power supply

WI-FI Router 802.11 ac standard
D-Link DIR-809, AC750 Dual-Band



Epson WorkForce L605-ITS EcoTank
(All-in-One Printer)

cartridge-free printing with easy-to-fill large-sized ink tanks



Software licencing

TeamViewer 12



LED lighting reflector

max. height 200 cm
two LED reflectors



P01 University of Niš 
Instruments available for 
WARIAL education…

AGILENT
GC-MS 6890 single quad
Detector: MSD 5973
Auto Sampler
Column: HP DB5 non-polar & 
several others capillary 
columns

Instrument Inter
-net

Hardware OS Software Team
Viewer

Camera &
Headphone set

Agilent GC/MS single quad 
6980/MSD 5973 & AS

LAN & 
WIFi

512 MB RAM
1280×1024

Win XP 
SP3

MSD ChemStation 
D02.00.275

YES Not now, can 
provide

WARIAL education: Running GC analysis, evaluation of data, EI MS library search...



P01 University of Niš 
Instruments available for 
WARIAL education…

Thermo Scientific
Mass spectrometer with
Electrospray source

Thermo ESI-MS DECA

with ion-trap
MS/MS, MSn

Instrument Inter
-net

Hardware OS Software Team
Viewer

Camera &
Headphone set

Thermo ESI MS Deca & HPLC 
Thermo Surveyor

LAN & 
WiFi

512 MB RAM
1920×1080

Win 2000 Thermo eXcalibur 1.3 YES YES

WARIAL education: Running ESI-MS analysis, 
evaluation of data, instrument tunning...



P01 University of Niš 
Instruments available for 
WARIAL education…

Thermo Scientific
Mass spectrometer with
Electrospray source

Thermo ESI-MS Advantage

with ion-trap
MS/MS, MSn

Instrument Inter
-net

Hardware OS Software Team
Viewer

Camera &
Headphone set

Thermo ESI MS Advantage & 
HPLC Accela

LAN & 
WiFi

1 GB RAM
1920×1080

Win XP 
SP2

Thermo eXcalibur 1.4 Maybe Not now, can 
provide

WARIAL education: Running ESI MS analysis, 
efects of instrument parameters...



P01 University of Niš 
Instruments available for 
WARIAL education…

Thermo Scientific
Mass spectrometer with
Electrospray source

Thermo ESI-MS LTQ ORBITRAP
High Res. m/z 1:100.000
with linear ion-trap FT 
(quadrupole) MS/MS, MSn

Instrument Inter
-net

Hardware OS Software Team
Viewer

Camera &
Headphone set

Thermo HR ESI MS LTQ 
Orbitrap & HPLC Accela

LAN & 
WiFi

4 GB RAM
1920×1080

Win XP 32 
bit

Thermo eXcalibur 2.4 YES Not now, can 
provide

WARIAL education: Running Hi-Res MS analysis, 
calibration of instrument, evaluation of data...



P01 University of Niš 
Instruments available for 
WARIAL education…

Thermo Scientific HPLC Surveyor
Thermo Scientific
HPLC ACCELA



P01 University of Niš 
Instruments available for 
WARIAL education…

Thermo Scientific

HPLC Accela
+

ESI MS Orbitrap



P01 University of Niš 
Instruments available for 
WARIAL education…

Perkin Elmer AAS
software AAnalyst 300

UV-VIS GBC Cintra 1010



Implementation: in the amphitheatre of 
Faculty of Science and Mathematics



Implementation: in the amphitheatre of 
Faculty of Science and Mathematics



Questionary no. 1  – Laboratory Instrument Availability

WARIAL Service...      last 4 questions in the Questionary no. 1

14. What kind of educational service you may provide with this 

instrument?
 e.g. running HPLC sample for 15-20 min

 calibration of mass spectrometer

 procedure of cleaning/maintenance/replacement…

 sample preparation

 evaluation of analytical data

 consulting on chromatographic data, IR spectra

 on-line video call in scheduled time, but without remote control of instrument, etc.

15. Do you use this instrument for student exercises now?
lecture in classical way – directly with student group on the site/lab where instrument is installed

16. How frequently this instrument can be used remotely through 

WARIAL, within your institution?
e.g. 8 × 60 min per semester for student exercises, including me and 3 other professors & 

assistants…

17. How frequently this instrument can be offered (WARIAL connected) to 

other – remote – institutions?
 e.g. approx. 3 × 45 min per semester for remote student exercises;

 up to 2 hours per month to give professional consulting to colleagues from other Universities or 

SMEs



WARIAL Service in your institution and for external users 

Questionary no. 1  – Laboratory Instrument Availability

Institution/Instrument 14. 15. 16. (inside) 17. (outside)

P01-UN/Thermo HR ESI MS 
LTQ Orbitrap & HPLC Accela

Running HR MS analysis, 
calibration of instrument, 
evaluation of data

NO 4×45 min per semestar 4×45 min per semestar

P01-UN/Thermo ESI MS 
Advantage & HPLC Accela

Running ESI MS analysis, efects 
of instrument parameters

YES 3×45 min per semestar 2×45 min per semestar

P01-UN/Thermo ESI MS Deca 
& HPLC Thermo Surveyor

Running MS analysis, evaluation 
of data, instrument tunning

NO 3×45 min per semestar 2×45 min per semestar

P01-UN/Agilent GC/MS single 
quad 6983/MSD 5973 & AS

Running GC analysis, evaluation 
of data, EI MS library search

NO 5×60 min per semestar 4×60 min per semestar

P03-UoG/TSC – Thermally 
stimulated current spectr.

Running calibration, evaluation 
of data

NO As many as we agree Would depend on 
availability of instrument 
and staff

P03-UoG/Thermal 
gravimetric analysator (TGA)

Running calibration, evaluation 
of data

NO As many as we agree Would depend on 
availability of instrument 
and staff

P03-UoG/JEOL FT NMR 500 
MHz (ECA500)

Running NMR samples, sample 
preparation, evaluation

YES 8×60 min per semestar 6×60 min per semestar

P03-UoG/JEOL FT NMR 400 
MHz

Running NMR samples, sample 
preparation, evaluation

YES 8×60 min per semestar 6×60 min per semestar



WARIAL Service in your institution and for external users 

Questionary no. 1  – Laboratory Instrument Availability

Institution/Instrument 14. 15. 16. (inside) 17. (outside)

P10-UT/UV-VIS spectrometer 
Shimadzu 

Calibration, procedure of 
cleaning, maintence & 
replacement, sample 
preparation, evaluation of 
analytical data

YES 15×60 min per 
semester for student 
excercises

3×45 min per semester 
for remote student 
exercises;
up to 2 hours per month 
to give professional 
consulting to coleagues 
from other Universities 
or SMEs

P10-UT/Electrochem analyzer 
MEC-12B Jiangsu Jiangfe 

Calibration, procedure of 
cleaning, maintence & 
replacement, sample 
preparation, evaluation of 
analytical data

YES 15×60 min per 
semester for student 
excercises

3×45 min per semester 
for remote student 
exercises;
up to 2 hours per month 
to give professional 
consulting to coleagues 
from other Universities 
or SMEs

P10-UT/AAS GF, NovAA 400 
Analytik Jena 

Sample preparation, analysis, 
data evaluation

YES 8×60 min per semester 
for student excercises

3×45 min per semester 
for remote student 
exercises;
up to 2 hours per month 
to give professional 
consulting to coleagues 
from other Universities 
or SMEs



TO-DO LIST
1. Send ONE or TWO names of employees who will be coordinator(s) for WARIAL 

establishment and testing in front of your institution.
Send names to netchem@outlook.com until October 2, 2017 (meeting in Greenwich)

2. Prepare yourselves and one of your team member for meeting in Paris (Oct 2017) or 
Belegrade (Dec 2017) to present in 10 – 15 minutes your WARIAL remote access trial
(each institution will have 10 – 15 minutes in Agenda of the meeting you choose).

Short presentation may be given in free-form and may comprise, for example:

a) description of your instrument in lab (one that will be involved in WARIAL)
b) picture of lab site and instrument
c) describe configuration of PC with TeamViewer (instr.), PC for SKYPE 

communication (extra PC)
d) your experience with configuration, internet connection
e) describe experience with first trial of WARIAL session
f) experience of your WARIAL partner (from your institution or external one)
g) video-clip of your lab, learning classroom
h) video clip of recorded WARIAL session... etc.

mailto:netchem@outlook.com

