ANNEX II+III :
 TECHNICAL SPECIFICATIONS + TECHNICAL OFFER
p 1 /…
Contract title :
IPA — Supply of Laboratory and IT Equipment, Furniture and other Equipment to Lecturing Buildings, Laboratories and Classrooms at the Faculties of the Universities of the Republic of Serbia

Publication reference : EuropeAid/131876/C/SUP/RS

Lot 7 - Physics laboratory

Column 1-2 should be completed by the Contracting Authority

Column 3-4 should be completed by the tenderer

Column 5 is reserved for the evaluation committee 
Annex III - the Contractor's technical offer

The tenderers are requested to complete the template on the next pages: 

· Column 2 is completed by the Contracting Authority shows the required specifications (not to be modified by the tenderer), 

· Column 3 is to be filled in by the tenderer and must detail what is offered (for example the words “compliant” or “yes” are not sufficient)  

· Column 4 allows the tenderer to make comments on its proposed supply and to make eventual references to the documentation

The eventual documentation supplied should clearly indicate (highlight, mark) the models offered and the options included, if any, so that the evaluators can see the exact configuration. Offers that do not permit to identify precisely the models and the specifications may be rejected by the evaluation committee.

The offer must be clear enough to allow the evaluators to make an easy comparison between the requested specifications and the offered specifications.

1. Summary

1.1. Annex II Technical Specifications and Annex III Technical offer must be completed for all items of each of the tender lot(s). Specifications are in a "line" format and the Tenderer must respond to each “line" in detail in the Column 3 "Specifications Offered ". It is not considered responsive to only give a picture of the item or simply enter "complies with specification" or any similar statement. Failing to comply with this requirement is a reason to reject the offer.

1.2. Additional bullet -points may be added at the end of the Tenderer’s specifications to describe additional features not mentioned in the target specifications.

1.3. Each equivalent line of the Specifications must be completed with exact information even though the Specification may be given in terms of range, approximations (app) or as indicative. It is not acceptable to simply copy the target specification to the Specification offered and may be understood as an attempt of giving misleading information and may lead to rejection of the tender.

1.4. Requested specifications are for minimum requirements. Tenderers can offer items with higher specifications and will be accepted as responsive. In the case of protocols and standards, any higher specification cannot be incompatible with primary performance. In the case of software, later versions of the specified software are acceptable and responsive. Note that Tenderers offering equipment with higher specifications will not be advantageously evaluated. 

1.5. The Tenderer is aware that a Contractor will be required to provide at the latest with delivery, original documents or certificates including the test protocols, that prove conformity of all delivered equipment to the requirements to the standards as specified (e.g. CEN, EN, ISO and SRPS). 

1.6. The Tenderer is aware that a Contractor must be aware that no provisional acceptance can be given without the presence of the complete set of documents.
1.7. An operating manual detailing the normal operation of the equipment, actions to be taken in abnormal situations and basic routine maintenance must be provided with each item of equipment. The manual must be provided in Serbian and English. In such a case an official Serbian version of manual is not available, a complete translated version into Serbian, prepared by the tenderer, will be acceptable.
1.8. All manufacturers’ technical literature supplied with the tender must match the Tenderer's written specifications. In case there are minor differences between the supplied manufacturers’ technical literature and the Tenderer’s written specification, the reasons must be detailed in the Tenderer’s specifications. Manufacturers’ technical literature (brochures, booklets, etc.) should be submitted for each item offered. Manufacturers’ technical literature should be marked appropriately i.e. item model number and manufacturers’ tech specs "line/s" where they correspond to the requested technical specifications. As cross-reference Column 4 “Notes, remarks, ref to documentation” should be used.

1.9. All Item Code Numbers presented in the Annex II Technical Specifications must correspond exactly with those presented in technical literature submitted in support of each item offered. The Tenderer must attach printed labels to the literature, rather than handwritten identification.

2. Minimum requirements and supporting documentation

2.1.
Tenderers are required to demonstrate that the offered specifications are responsive to the Tender Dossier requirements identifying model, manufacturer and country of origin of each individual item in their Technical Offer. Tenderers are to provide necessary documentation (catalogues, guides, brochures, manuals, booklets, etc.) with detailed technical specifications of all items being offered thus enabling the Contracting Authority to verify the information provided in the offer.

2.2.
Technical specifications described in column 2, Table Annex III: Tendere's technical offer are minimum requirements. Tenderers may offer better specifications, with improved, additional or new features, but must not provide offers that do not strictly comply with the minimum requirements.

3. Completeness of the supply 

3.1.
The Tender is aware that supply delivery, including installation, integration and final customization must include all needed parts, accessories and consumables required for the supplies to be presented for provisional acceptance fully installed, operational and ready for use.

3.2 
The Tenderer is aware that consumables, accessories, parts and documentation used during delivery, installation, integration and customization before provisional acceptance must therefore be anticipated and calculated into the offer.

3.3.
The Tenderer is aware that it shall be the sole responsibility of the Contractor to ensure that all pre-requisites for the completeness of the supply delivery are met before its commencement.

4. Supply delivery

4.1.
The locations of installation for each item and/or group of items is provided in the list below. The exact locality for each installation will be agreed by and between the Contractor and the Beneficiary at the time of the commencement of the delivery.
4.2.
Tenderer must provide Gantt chart showing project implementation plan with major project implementation milestones. The Tenderer is aware that some Beneficiaries are beneficiary both from the work and supply component of this EITIP Project and subsequently will incorporate such works, if any, into its Gantt charts.
4.3
The period of implementation in case of this Lot 7 is expected to be 120 calendar days.
4.4.
The Tenderer is aware that:

· a future Contractor must provide the necessary measures to prevent any damage during delivery, installation, integration and customization stages. If any damage occurs during delivery, installation, integration and customization stages, it must be appropriately rectified by the Tenderer;
· a future Contractor must keep the work site(s) clean and safe against any hazard (e.g. fire, etc.) during delivery, installation, integration and customization stages until formal acceptance;
· Installation, testing, demonstration and training must be completed within the time frame set out in the Special Conditions of Supply Contracts included in the Tender Dossier. At the end of this period, all items supplied, including hardware and software, must be fully operational and the staff chosen by the Beneficiary will have been given full training for safe and efficient use of the items.

· Provisional acceptance will depend on the supply of all the equipment, on the requested software installation, integration and customization, as well as requested training having been satisfactorily completed.

5. Conformity to regulations and standards

5.1.
Items must conform to relevant regulations and standards, including any ISO, IEC, domestic or other relevant regulations and standards (e.g. CE marking) that apply to each specific item.

5.2.
Tenderer must provide a certificate of conformity, issued by a regulatory agency of recognised competence, for each item or category of items.

5.3.
Tenderer must provide additional or specific certificates, when required in specifications for particular item(s).

6. Working Conditions and Safety Requirments

6.1.
Equipment must comply to IEC 60 529 standard for indoor IT equipment operating under temperature range of 10°C – 40°C, relative humidity range of 20% – 80% and IP 20 protection level.

6.2.
Equipment must have safety operational warnings as well as mechanical interlocks for equipment operating under or generating more than 30V AC or DC, in line with current IEC and EU standards.

6.3.
Equipment installation must comply with EU and Serbian minimal occupational health standards

7. Power Supply

7.1.
Serbia power grid standard supply voltage is 230V AC for single-phase voltage with 50Hz nominal frequency. Equipment must be able to operate on 230V ± 20V (single-phase), at 50Hz ± 0.5Hz, due to grid voltage fluctuations.

7.2.
Standard office equipment must have ability to be connected to the standard Serbia single phase power output connections.

8. Software Licensing

The following software licences must be included in the price of the offer:

8.1.
Successful Tenderer must license all software to the Beneficiary to allow designated Beneficiary personnel to perform software installation, update/upgrade, repair/debug and diagnosis/report activities without any external assistance

8.2.
Unlimited duration license(s) for every software (sub) system must be provided

8.3.
Unlimited duration licenses for virtualization environment and server OS must be provided

8.4.
Unlimited duration license(s) for workstation computers desktop OS must be provided

9. Training 

9.1.
Whenever, for any item to be supplied under this Lot 7 warranty conditions, either contractual, or commercial, and/or maintenance requirements, and/or user’s manual stipulate training of Beneficiary’s personnel, the Tenderer, as the future Contractor, shall be solely responsible for provision of all such training related services, products, equipment and documentation.

9.2.
The Tenderer must submit a training plan with implementation plan and detailed training program for any such specific item. 

9.3.
The length of the training shall be adequate to the technical characteristics and maintenance requirements of the equipment supplied and shall allow the final user to properly handle the instrument(s), which is usual precondition for validity of any warranty.
9.4.
The Tenderer is aware that:

· training materials must be provided on min 1 (one) electronic media and in min 1 (one) duplex printed bonded hard-copy per trainee. It must be delivered in adequate quantities for all trainees 

· training for items must take place after the delivery and installation is completed, during or after the integration, as on-site training. Training documents must be in Serbian language and the language of the training must be Serbian. In case of providing training in English or other language, a simultaneous translation must be provided. 
10. Warranty 

· The Tenderer shall warrant that the supplies are new, unused, of the most recent models and incorporate all recent improvements in design and materials. The Tenderer shall further warrant that none of the supplies have any defect arising from design, materials or workmanship. This warranty shall remain valid for the period of one year after provisional acceptance.

· In addition, the Tenderer shall respect the obligations under the relevant commercial warranty. 
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	8/1
	No33 - Faculty of Physics Belgrade - Physics laboratory
	
	
	

	8/1
	7.1
	Didactic equipment for basic measurements (physics-mechanics)-(r – range; a – accuracy, rs - resolution)
	
	
	

	
	7.1.1
	2 x Mechanical Vernier calliper (r=150mm, a=0.1mm i.e. 10 divisions on Vernier scale); durable metal construction (e.g. stainless steel).
	
	
	

	
	7.1.2
	5 x Mechanical Vernier calliper (r=150mm, a=0.05mm i.e. 20 divisions on Vernier scale); durable metal construction (e.g. stainless steel).
	
	
	

	
	7.1.3
	5 x Mechanical Vernier calliper (r=150mm, a=0.02mm i.e. 50 divisions on Vernier scale); durable metal construction (e.g. stainless steel).
	
	
	

	
	7.1.4
	3 x Digital Vernier calliper  (r=150mm, a=0.005mm, rs=0.001mm); durable metal construction (e.g. stainless steel).
	
	
	

	
	7.1.5
	10 x Mechanical micrometer (r=25mm, a=0.01mm); durable metal construction (e.g. stainless steel).
	
	
	

	
	7.1.6
	3 x Digital micrometer (r=25mm, a=0.002mm, rs=0.001mm); durable metal construction (e.g. stainless steel).
	
	
	

	
	7.1.7
	4 x Mechanical laboratory balance with two pans and weights (r=500g, a=0.02g); durable metal construction (e.g. stainless steel).
	
	
	

	
	7.1.8
	2 x Digital laboratory balance (r=2kg, a=0.1g)
	
	
	

	
	7.1.9
	2 x Digital laboratory balance (r=500g, a=0.01g)
	
	
	

	
	7.1.10
	10 x Mechanical timer – handheld (r=15min,rs=0.1s)
	
	
	

	
	7.1.11
	10 x Digital timer – handheld (r=10min, rs=0.01s)
	
	
	

	
	7.1.12
	10 x Pycnometer Gay-Lussac (r=50ml)
	
	
	

	8/1
	7.2
	Air table 
	
	
	

	
	
	–  complete stand alone experimental system for quantitative university level student studies and demonstrations of motion in two dimensions (Newton’s laws, conservation laws, elastic and inelastic collisions, etc); trajectory recordings; manual and description of typical experiments (in English).
	
	
	

	8/1
	7.3
	Rotational motion system 
	
	
	

	
	
	–  stand alone computerized experimental system for quantitative university level student studies of: moment of inertia (point mass, disk – on and off axis, ring, etc), conservation of angular momentum, accelerated rotational motion, condition for equilibrium, centripetal force etc; sensors; mechanical driving/excitation (with motor drive); accessories; software (Windows OS, or similar/equivalent), manual and description of typical experiments (in English).
	
	
	

	8/1
	7.4
	Cavendish balance 
	
	
	

	
	
	– stand alone computerized experimental system for quantitative determination of universal gravitational constant; spare parts; accessories; software, manual and description of experiment (in English).
	
	
	

	8/1
	7.5
	Kater’s Reversible Pendulum 
	
	
	

	
	
	–stand alone experimental system for precise and accurate measurement (few parts in 10 thousand) of Earth’s gravitational field (i.e. acceleration) g; manuals and description of experiment (in English).
	
	
	

	8/1
	7.6
	Experimental set for studies of mechanical stress and strain in materials
	
	
	

	
	
	- stand alone computerized experimental systems for quantitative determination of stress-strain curve for various materials in tensile and compression mode, Young modulus, elastic limit and Yield Point; replacement test samples; software, manual and description of typical experiments (in English).
	
	
	

	8/1
	7.7
	Modulus of elasticity set 
	
	
	

	
	
	stand alone experimental system for measurement of modulus of elasticity by bending (accuracy 0.01mm or better) of flat test bars; set of flat test bars; measuring instruments; accessories; manuals and description of typical experiments (in English).
	
	
	

	8/1
	7.8
	Mechanical torsion set
	
	
	

	
	
	– stand alone experimental system for university level measurements of torsion vibrations, modulus, and mechanical hysteresis; various torsion rods (steel, Al, brass, Cu etc) with various diameters; measuring instruments;  accessories; manual and description of typical experiments (in English).
	
	
	

	8/1
	7.9
	Linear oscillations set 
	
	
	

	
	
	– stand alone apparatus for university level studies of free and forced linear oscillations with one degree of freedom and determination of resonance curve; variable damping and variable excitation frequency; manual and description of typical experiments (in English).
	
	
	

	8/1
	7.10
	Torsion oscillations set
	
	
	

	
	
	- experimental system for the university level studies of torsion oscillations with one and two degrees of freedom; simple harmonic motion, damped and forced oscillations, resonance, beats and transients; manual and description of typical experiments (in English).
	
	
	

	8/1
	7.11
	3-axis gyroscope set
	
	
	

	
	
	– stand alone system for quantitative university level studies of gyroscope motion: rotation, precession and nutation; preferably computerized and with software; manuals and description of typical experiments (in English).
	
	
	

	8/1
	7.12
	Experimental set for studies in wind tunnel 
	
	
	

	
	
	– stand alone system for quantitative computerized university level studies of basic laws of aerodynamics (including Bernoulli equation), air resistance versus wind speed, air drag coefficients, lift, influence of the body shape, turbulence; test models; smoke visualization; measuring instruments;  accessories; software, manual and description of typical experiments (in English).
	
	
	

	8/1
	7.13
	Experimental set for studies of ideal gases 
	
	
	

	
	
	- stand alone experimental setup for quantitative university level student experiments on ideal gases - equation of state, Boyle's law, Gay-Lussac's law, and Charles/Amonton's law; control and measurement of temperature, volume and pressure; manual and description of typical experiments (in English).
	
	
	

	8/1
	7.14
	Critical point apparatus 
	
	
	

	
	
	– stand alone system for quantitative determination at university student level of isotherms of real gases (e.g. SF6, ethane) below, at, and above critical temperature; manual and description of typical experiments (in English).
	
	
	

	8/1
	7.15
	Experimental set for studies of thermal machines and thermodynamic cycles
	
	
	

	
	
	– stand alone experimental system for quantitative characterization of their operation at university student level; determination of pV diagram; preferably computerized and with software; manual and description of typical experiments (in English).
	
	
	

	8/1
	7.16
	Calorimeter
	
	
	

	
	
	– for determination of heat capacity of solid bodies; internal volume 500ml or more.
	
	
	

	8/1
	7.17
	Experimental set for studies of thermal expansion of solid bodies 
	
	
	

	
	
	– stand alone experimental system for quantitative measurements of linear thermal expansion coefficient; dilation measurement accuracy 0.01mm or better; temperature control and adjustment; various samples; manual and description of typical experiment (in English).
	
	
	

	8/1
	7.18
	Experimental set for studies of heat conduction 
	
	
	

	
	
	– stand alone experimental system for quantitative studies at university student level of heat conduction; determination of thermal conductivity of various test samples; accessories; manual and description of typical experiments (in English).
	
	
	

	8/1
	7.19
	Experimental set for studies of surface tension 
	
	
	

	
	
	- stand alone apparatus for quantitative determination (university student level) of surface tension coefficient; temperature control; accessories; manual and description of typical experiments (in English).
	
	
	

	8/1
	7.20
	Rotary viscometer 
	
	
	

	
	
	– stand alone system for determination of viscosity of Newtonian and non-Newtonian liquids; accessories; manual and description of typical experiments (in English).
	
	
	

	8/1
	7.21
	Experimental set for studies of sound 
	
	
	

	
	
	– stand alone experimental system for quantitative studies at university student level of sound phenomena: transversal waves in a wire (under controlled  tension, length, driving frequency), velocity of sound in air, resonance, waveforms and harmonics; manual and description of typical experiments (in English).
	
	
	

	8/1
	7.22
	Helmholtz coils apparatus 
	
	
	

	
	
	field coils (2), detector coils, Helmholtz coil base, magnetic field sensor, linear translator, position-motion sensor, PC interface.
	
	
	

	8/1
	7.23
	Apparatus for studying the interaction of electric currents and magnetic fields 
	
	
	

	
	
	balance  (0.2kg resolution 1mg), iron yoke and 6-8 magnets, conductors probe (6-8), base and support rod, digital magnetic field meter, DC power supply up to 5A.
	
	
	

	8/1
	7.24
	Steam generator 
	
	
	

	8/1
	7.25
	Water Thermostat (resolution 1°C)
	
	
	

	8/1
	7.26
	Rheostat  (10-3000 ohm)
	
	
	

	8/1
	7.27
	Resistance decade box (1 ohm-10 Mohm)
	
	
	

	8/1
	7.28
	Capacitance decade box (0.1-100 nF)
	
	
	

	8/1
	7.29
	Digital multimeter with USB interface
	
	
	

	
	
	0.5% basic accuracy, 4000 count, DCV 0.1V-1000V, ACV 4V-1000V, DCA 0.4mA - 4A/10A, ACA 0.4mA-4A/10A,OHM 400-40M,TEMP: -40°C to 1000°C, FREQ 40Hz-400MHz.
	
	
	

	8/1
	7.30
	Digital multimeter
	
	
	

	
	
	· V/DC: range 400mV - 1000V ( 0.9% ),

· A/DC: range 200mA -20A (1% ),

· V/AC: range 2V - 750V (1.0%),
· A/AC: range 100mA - 20A (2.0%),

· Resistance: range 400 - 40M ( 0.5% + 10 digits),

· Capacity: range 100pF - 100nF ( 3% ),

· Frequency: range 5Hz -10MHz ( 0.1% ), 

· Display: 4000 count, 

· Auto Range, Optical RS-232 interface
	
	
	

	8/1
	7.31
	Digital multimeter 
	
	
	

	
	
	· 0.01% basic accuracy , 

· Resolution 5.5 digits, 

· V/DC: range 200 mV to 600 V, resolution: 1 uV,  

· A/DC: range200 μA to 10 A,

· TRMS measurement (freq. range 20 Hz - 100 KHz) 

· V/AC: range 200 mV to 600 V, resolution: 1 uV, 

· A/AC: 20 mA to 10 A,

· Resistance : range 200ohm   to 100 Mohm,

· Frequency: range 20 Hz to 10MHz, 

· RS-232 interface  or USB with adapter
	
	
	

	8/1
	7.32
	Wall power supply AC/DC 9V/600mA.
	
	
	

	8/1
	7.33
	Pyrometer  
	
	
	

	
	
	· high temperature InfraRed, 

· 150ms or faster sampling time with 1% accuracy,  high (50 : 1) distance to target ratio, 

· temperature range from  100°C to 2000°C , 

· built-in laser pointer, 

· automatic Data Hold Max, Min, DIF, AVG.
	
	
	

	8/1
	7.34
	Function Generator 
	
	
	

	
	
	frequency range: 0.01Hz-15MHz,  

maximum frequency resolution: 10mHz, frequency Accuracy: 0.02%, 

dual display indicates frequency & amplitude, waveforms: Sine, Square, Triangle, Ramp, Pulse, 

AM, FM, Sweep, Trigger, and Gate or Burst, 

VCF for 100:1 EXT Frequency Control, 

INT/EXT frequency modulation, 

GCV Output for Synchronization, 

variable DC offset control, 

SYNC Output, LIN/LOG Sweep Mode, 

output overload protection, 

RS-232 interface
	
	
	

	8/1
	7.35
	Function Generator .
	
	
	

	
	
	30MHz,  Direct Digitally Synthesized Source, 20mHz Frequency Resolution, +10ppm Frequency accuracy, 12Bit, 5M Sample/S Arbitrary Waveforms, Sine, Triangle, Ramp and Square Waveforms, Internally Synthesized FM, AM and Phase Modulation, low distortion, RS232 interface, Arbitrary Modulation, Linear and log sweeps, IEEE-488 Interface, Arbitrary Waveform Composer Software for   Windows 95
	
	
	

	8/1
	7.36
	Digital balance (range 200g, 1mg resolution)
	
	
	

	8/1
	7.37
	DC power supply 15V/1A.
	
	
	

	8/1
	7.38
	DC power supply 40V/5A.
	
	
	

	8/1
	7.39
	AC power supply 15V/1A/50HZ.
	
	
	

	8/1
	7.40
	Analog Oscilloscope 
	
	
	

	
	
	1mV/div high vertical sensitivity for small signal measurement, internal  5 digits counter for easy, frequency measurement, LCD readout display for Vertical/Horizontal/Frequency measurement, Auto Time-Base function,  outside the range, Rich Vertical settings: Ch1/Ch2/Dual/Add, Complete trigger functions: AUTO, NORMAL frequency Counter included. Convenient functions for general applications: XY mode, Z-axis input, external trigger input.
	
	
	

	8/1
	7.41
	Digital storage Oscilloscope 
	
	
	

	
	
	60MHZ, 1GS/S, 2 CH. WITH RS-232 or USB.
	
	
	

	8/1
	7.42
	Digital stopwatch (0.01s)
	
	
	

	8/1
	7.43
	Heavy-duty Galvanometer (0.05mA)
	
	
	

	8/1
	7.44
	Diffraction system for student experiments
	
	
	

	
	
	diode laser (3-4 wavelength), slit accessories, optics track, aperture bracket, computer based linear translator and rotation position-motion sensor, light measurement interface.  
	
	
	

	8/1
	7.45
	Prism spectrophotometer for student experiments 
	
	
	

	
	
	black body light source, 4-5 prism different, photometer, linear translator and rotation position-motion sensor, PC interface, accessories.
	
	
	

	8/1
	7.46
	Speed of light apparatus
	
	
	

	8/1
	7.47
	Photometer 
	
	
	

	
	
	· computer-based linear translator, 

· position-motion sensor and measurement, 

· PC interface, accessories.
	
	
	

	8/1
	7.48
	Lambert's cosine law apparatus 
	
	
	

	
	
	· computer-based rotation position-motion sensor and measurement, 

· PC interface, accessories.
	
	
	

	8/1
	7.49
	Device for atomic spectra recording with monochromator and CCD light detector 
	
	
	

	
	
	laptop for the management and storage; manual - guide with a description of spectra and experiments.
	
	
	

	8/1
	7.50
	Apparatus for recording of electron diffraction images
	
	
	

	
	
	manual - guide with a description of the experiment.
	
	
	

	8/1
	7.51
	Device for recording of emission and absorption spectra 
	
	
	

	
	
	manual - guide with typical spectra and the experimental procedure.
	
	
	

	8/1
	7.52
	Franck-Hertz experiment apparatus 
	
	
	

	
	
	manual - guide with a description of the experiment.
	
	
	

	8/1
	7.53
	Device for recording of Zeeman effect on atomic spectral lines 
	
	
	

	
	
	for studies of influence of external magnetic field on the appearance of atomic spectra; manual - guide with a description of the experiment.
	
	
	

	8/1
	7.54
	Sodium lamp 
	
	
	

	
	
	for recording of alkali metals spectra and detector calibration; guide.
	
	
	

	8/1
	7.55
	Mercury lamp 
	
	
	

	
	
	for atomic spectroscopy and imaging detector calibration; guide.
	
	
	

	8/1
	7.56
	Power supply for spectral lamps; guide.
	
	
	

	8/1
	7.57
	Spectral lamp filled with hydrogen 
	
	
	

	
	
	for recording of basic atomic spectra atoms; guide.
	
	
	

	8/1
	7.58
	Spectral lamp filled with helium 
	
	
	

	
	
	for recording of atomic spectra; guide.
	
	
	

	8/1
	7.59
	X-Y shifters 
	
	
	

	
	
	for proper positioning of the spectral lamps in relation to the detection system; the possibility of scanning the spectrum in the X-Y plane.
	
	
	

	8/1
	7.60
	Spectroscopic table 
	
	
	

	
	
	for placing X-Y shifters and proper positioning of spectral lamps in relation to the detection system.
	
	
	

	8/1
	7.61
	Diode laser with a power supply 
	
	
	

	
	
	for experiments in gas absorption and emission spectroscopy; guide.
	
	
	

	8/1
	7.62
	He-Ne laser with power supply 
	
	
	

	
	
	for examination of light diffraction, spectrometer calibration, and interferometry; guide.
	
	
	

	8/1
	7.63
	Rutherford experiment apparatus 
	
	
	

	
	
	manual - guide with a description of the experiment.
	
	
	

	8/1
	7.64
	Bench Function Generator 
	
	
	

	
	
	Frequency Range 50mH to 10MHz, Output Voltage up to 10Vpp; Waveforms: Sine Wave, Triangle, Square Wave, Pulse, DC, Distortion Factor <0.5% up to 1MHz, Rise and Fall Time typ. 15n,s Internal and external Sweep, FM
	
	
	

	8/1
	7.65
	Bench Digital oscilloscope 
	
	
	

	
	
	range100MHz; two channels; Sample rate 1.0 GS/s; Trigger Auto, Normal, Single Sequence;
	
	
	

	8/1
	7.66
	Triple Power Supply
	
	
	

	
	
	2 x 0 to 20V/0.5A ; 1 x 5V/1A.
	
	
	

	8/1
	7.67
	Bench Digital Multimeter 
	
	
	

	
	
	Resolution 5.5 digits, V dc range 200 mV to 1000 V; V ac range 200 mV to 750 V; Resistance 2x4 wire range 200  to 100 MΩ; A dc range 200 μA to 10 A; A ac range 20 mA to 10 A; Frequency range 20 Hz to 1 MHz
	
	
	

	8/1
	7.68
	LCR-Meter
	
	
	

	
	
	· Measurement Functions: L, C, R, Θ, Q/D, |Z|; 
· Basic Accuracy 0.2%; 
· 5 Measurement Frequencies: 100Hz, 120Hz, 1kHz, 10kHz, 25kHz, 
· Max. Resolution: 0.001Ω, 0.001pF, 0.01μH; 
· 2- and 4-Wire Measurement
	
	
	

	8/1
	7.69
	Handheld digital oscilloscope 
	
	
	

	
	
	- 2 channels

- 40 MHz frequency range
	
	
	

	8/1
	7.70
	Low pressure discharge tube
	
	
	

	
	
	Stand alone experimental setup with low pressure discharge tube. Provides the following: demonstration and basic measurements of non self-sustained discharge (the dark discharge), breakdown dependence on pressure and inter-electrode distance, basic characteristics of self-sustained discharge at low pressures (voltage-current characteristics for different pressures)
	
	
	

	8/1
	7.71
	Experimental set for studies of electrons inelastic collisions with inert gas atoms
	
	
	

	
	
	Stand alone experimental setup, based on triode tube, for demonstration and basic measurements of inelastic collisions of electrons with neutral atoms of an inert gas and measurement of excitation energies.
	
	
	

	8/1
	7.72
	Experimental set for studies of hydrogen Balmer spectral line series
	
	
	

	
	
	Stand alone experimental setup for demonstration and basic measurements of hydrogen Balmer series of emission spectral lines.
	
	
	

	8/1
	7.73
	Computerized Gamma Spectrometer (1024 channels)
	
	
	

	
	7.73.1
	for Windows XP operating system; USB interface
	
	
	

	
	7.73.2
	1024 channels with internal preamplifier
	
	
	

	
	7.73.3
	Computer controlled amplifier
	
	
	

	
	7.73.4
	High voltage (0-2048V)
	
	
	

	
	7.73.5
	Upper and lower level discriminators and Multichannel Scaling for half-life and decay studies
	
	
	

	
	7.73.6
	Preamplifier power output (±12 V)
	
	
	

	
	7.73.7
	NaI(Tl) scintillation detector
	
	
	

	8/1
	7.74
	Computerized Gamma Spectrometer (4096 channels)
	
	
	

	
	7.74.1
	for Windows XP operating system; USB interface
	
	
	

	
	7.74.2
	4096 channels with internal preamplifier
	
	
	

	
	7.74.3
	Computer controlled amplifier
	
	
	

	
	7.74.4
	High voltage (0-2048V)
	
	
	

	
	7.74.5
	Upper and lower level discriminators and Multichannel Scaling for half-life and decay studies
	
	
	

	
	7.74.6
	Preamplifier power output (±12 V)
	
	
	

	
	7.74.7
	NaI(Tl) scintillation detector
	
	
	

	
	7.74.8
	MCA software for spectra analysis
	
	
	

	8/1
	7.75
	Radiation Counter with Geiger-Mueller detector
	
	
	

	
	7.75.1
	USB and serial interfaces to PC
	
	
	

	
	7.75.2
	Software for acquisition and analysis
	
	
	

	
	7.75.3
	Radioisotope sources (Cs137, Co60)
	
	
	

	8/1
	7.76
	4 Channel High Voltage Power Supply  
	
	
	

	
	7.76.1
	5.5 kV / 300 µA output ranges, 100 mV Vset resolution, 5 nA Iset resolution
	
	
	

	
	7.76.2
	Output range 5kV, 300 µA
	
	
	

	
	7.76.3
	Channels with individually selectable positive or negative polarity
	
	
	

	
	7.76.4
	HV setting resolution: 100 mV
	
	
	

	8/1
	7.77
	4 Channel 14 bit 100 MS/s Digitizer with Pulse Shape Analysis (Single Ended Inputs)
	
	
	

	
	7.77.1
	NIM standard
	
	
	

	
	7.77.2
	14 bit resolution
	
	
	

	
	7.77.3
	100 MHz sampling rate
	
	
	

	
	7.77.4
	Waveform digitizer (oscilloscope mode)
	
	
	

	
	7.77.5
	Energy calculation with time stamp
	
	
	

	
	7.77.6
	Automatic pole/zero cancellation
	
	
	

	8/1
	7.78
	PCI Integrated Computer Spectrometer
	
	
	

	
	7.78.1
	4096 channels with on-board preamplifier and amplifier
	
	
	

	
	7.78.2
	High Voltage supply included
	
	
	

	8/1
	7.79
	Spectroscopy Amplifier NIM module with unipolar and bipolar outputs
	
	
	

	
	7.79.1
	Pileup rejection and live time correction
	
	
	

	8/1
	7.80
	NIM Bin
	
	
	

	
	7.80.1
	200+ W Power Supply
	
	
	

	
	7.80.1
	With ±6 V, ±12 V, ±24 V
	
	
	

	8/1
	7.81
	500 x 500 x 20 mm plastic scintillator 
	
	
	

	
	7.81.1
	Coupled to low noise PMT
	
	
	

	
	7.81.2
	Built-in Voltage Divider/Positive High Voltage
	
	
	

	
	7.81.3
	Built in Voltage Converter
	
	
	

	8/1
	7.82
	Experimental set for investigation of phase transitions based on differential thermoanalysis. 
	
	
	

	
	7.82.1
	Determination of  enthalpy/ entropy 
	
	
	

	
	7.82.2
	DTA apparatus
	
	
	

	
	7.82.3
	Temperature range: 20oC-200oC
	
	
	

	
	7.82.4
	Appropriate software
	
	
	

	
	7.82.5
	Guide-instructions with a description of experiment (in English).
	
	
	

	8/1
	7.83.
	Apparatus for thermal and electrical conductivity of metals.
	
	
	

	
	7.83.1
	The equipment will be used for experimental  demonstration of Wiedmann-Franz law
	
	
	

	
	7.83.2
	Immers. heater,  output: min 300W
	
	
	

	
	7.83.3
	Temperature probe, immers. type, range: -10- 200oC
	
	
	

	
	7.83.4
	Surface temperature probe, -10 oC to 250 oC
	
	
	

	
	7.83.5
	 Digital temperature meter  
	
	
	

	
	7.83.5.1
	Range: -20- 300 oC
	
	
	

	
	7.83.5.2
	Resolution: up to 0.01°C
	
	
	

	
	7.83.6
	Calorimeter vessels,  aproxx  500ml
	
	
	

	
	7.83.7
	Heat conductivity rods, length- min 400mm, made of different metals
	
	
	

	
	7.83.8
	Magnetic stirrer, adjustable speed
	
	
	

	
	7.83.9
	Multitap transformer 14VAC/12VDC, 5A
	
	
	

	
	7.83.10
	User Manuel -guide instructions with a description of experiment
	
	
	

	8/1
	7.84.
	Experimental set  for measurement of dielectric constant of different materials. 
	
	
	

	
	7.84.1
	Dielectric constant should be determined by measuring the charge of plate capacitor to which a voltage applied
	
	
	

	
	7.84.2
	Plate capacitor, diameter ≥250mm
	
	
	

	
	7.84.3
	Precise adjustment distance between plates
	
	
	

	
	7.84.4
	Distance is read on a scale with a precision 1/10 mm or better
	
	
	

	
	7.84.5
	High value resistor, min 10MOhm
	
	
	

	
	7.84.6
	High voltage supply unit:  0-10kV
	
	
	


	
	7.84.7
	User Manuel -guide instructions with a description of experiment (in English)
	
	
	

	8/1
	7.85
	Apparatus for investigating Hall effect in metals 
	
	
	

	
	7.85.1
	The equipment will be used for demonstration normal Hall effect and anomalous Hall effect
	
	
	

	
	7.85.2
	Digital  teslameter   to be  able to measure in range  10 μT-1T 
	
	
	

	
	7.85.3
	2 Coils,  min 300 turns
	
	
	

	
	7.85.4
	Iron core, U-shaped
	
	
	

	
	7.85.5
	Hall probe, tangential 
	
	
	

	
	7.85.6
	Appropriate metal carrier board, integrated heating system with thermocouple (for investigated normal Hall effect) and other without heating and thermocouple.
	
	
	

	
	7.85.7.
	Sample thickness 10 μm or better
	
	
	

	
	7.85.8
	Power supply 0-30VDC/20A,stabil.
	
	
	

	
	7.85.9
	Guide instructions with a description of typical experiments (in English)
	
	
	

	8/1
	7.86
	Apparatus for determining energy gap of semiconductors and determination of type of charge carriers 
	
	
	

	
	7.86.1
	The current and voltage across semiconductor place should be measured as function temperature
	
	
	

	
	7.86.2
	Guide -instructions with description of typical experiments (in English)
	
	
	

	
	7.86.3
	Heatable carrier board with non-doped Ge crystal and Pt100-Thermocouple
	
	
	

	
	7.86.4
	Power supply 0 to12V / 6 V DC,12V AC
	
	
	

	8/1
	7.87.
	Apparatus for investigation of superconductivity
	
	
	

	
	7.87.1
	Investigation of the influence of magnetic field on a superconducting, measuring the current-voltage characteristics for various magnetic field. Evaluate the dependence of magnetic field from the critical current
	
	
	

	
	7.87.2
	Superconductivity probe U(I)
	
	
	

	
	7.87.3
	Pair Helmholtz coils, radius >0,2m
	
	
	

	
	7.87.4.
	Dewar vessel, > 400ml
	
	
	

	
	7.87.5
	Guide instructions with a description of experiment (in English)
	
	
	

	8/1
	7.88 
	Apparatus  for investigation of magnetic properties, and recording of magnetization hysteresis curve of ferromagnetic materials 
	
	
	

	
	7.88.1
	U-core with yoke
	
	
	

	
	7.88.2
	Coil with min 450 turns
	
	
	

	
	7.88.3
	Function generator, min range: ( 0.5Hz -10kHz) or wide 
	
	
	

	
	7.88.4
	 Appropriate software (Windows platform)
	
	
	

	
	7.88.5
	 Guide instructions with a description of experiment (in English)  
	
	
	

	8/1
	7.89
	Set of weights; 10mg - 200g
	
	
	

	8/1
	7.90
	Set of weights, with hook

- contains : 1 x 0.1kg,  2 x 0.2kg,  1 x 0.5kg, 2 x 1kg, 1 x 2 kg
	
	
	

	8/1
	7.91
	Didactic equipment for demonstration of different kinds of friction and for comparison of frictional forces 
	
	
	

	
	
	- dependence on the normal component of gravitational force, surface condition, and bearing area; manuals and description of typical experiments
	
	
	

	8/1
	7.92
	Didactic equipment for study of rotational moment
	
	
	

	
	
	- stand alone computerized system for study of rotational motion (moment of inertia of point mass, disk – on and off axis, ring, etc; conservation of angular momentum; centripetal and centrifugal force…); 

- system should include: sensors; cables for connected; mechanical driving/excitation; accessories; software (Windows OS, or similar/equivalent); manual and description of typical experiments
	
	
	

	8/1
	7.93
	Didactic equipment for study of linear motion
	
	
	

	
	
	- stand alone system for study of kinematics (linear motion) and Newton's laws 

- system should include: track, 2 troleys, 2 sensors; electronic timer; holders; wheel; weights; aditional weights; mechanical driving/excitation; accessories; manual and description of typical experiments
	
	
	

	8/1
	7.94
	Air table  
	
	
	

	
	
	- complet stand alone experimental system for the study of motion in two dimensions (Newton’s laws, conservation laws, collisions, etc); accessories; manual and description of typical experiments.
	
	
	

	8/1
	7.95
	Didactic equipment for study of motion in 

gravitational field
	
	
	

	
	
	- stand alone system with regulation and measurement of projectile’s velocity;  

- measurement of maximum height and maximum horizontal distance; 

manuals and descriptions of typical experiments.
	
	
	

	8/1
	7.96
	Didactic equipment for study of moments of inertia of different bodies
	
	
	

	
	
	- stand alone system for demonstration of Steiner's theorem;

 - manuals and descriptions of typical experiments.
	
	
	

	8/1
	7.97
	Stand alone Maxwell`s wheel system 
	
	
	

	
	
	- containing bases, holders, clamps, sensors, counter;  

- manuals and descriptions of typical experiments.
	
	
	

	8/1
	7.98
	Prandtl's rotatable disc with stool for rotatable disc and bike wheel
	
	
	

	8/1
	7.99
	Bike-wheel gyroscope
	
	
	

	8/1
	7.100
	Stand alone 3-axis gyroscope system 
	
	
	

	
	
	- containing bases, holders, clamps, sensors, counter,  and other  accessories; 

- manuals and description of typical experiments.
	
	
	

	8/1
	7.101
	Didactic equipment for linear oscillations 
	
	
	

	
	
	–stand alone apparatus for university level studies of free and forced linear oscillations with one degree of freedom; 

- determination of resonance curve; 

- variable damping and excitation frequency;

 - manual and description of typical experiments
	
	
	

	8/1
	7.102
	Wind tunnel 
	
	
	

	
	
	- stand alone computerized system for studies of basic laws of aerodynamics including Bernoulli equation, air resistance versus wind speed, air drag coefficients, lift, influence of the body shape; 

- test models; 

- measuring instruments; 

-  accessories; 

- software (Windows OS, or similar/equivalent); 

- manual and description of typical experiments.
	
	
	

	8/1
	7.103
	Didactic set for study of motion of bodies through the air 
	
	
	

	
	
	- includes: set of bodies on rods (minimum 7); - component scale with holding device for measurment of air resistance and lift on the bodies ("Aerodynamic balance"); 

- suction and pressure fan (blower, air fan) with continuously variable speed and greed (nozzle) on the output side; 

- laminator; 

- aerodynamics working section; 

- precission manometer; 

- Venturi’s tube; 

- multimanoscope
	
	
	

	8/1
	7.104
	Set for measurements of length, weight and time 
	
	
	

	
	7.104.1
	Mechanical Vernier calliper 

(r=150mm, a=0.02mm) durable metal construction (e.g. stainless steel)
	
	
	

	
	7.104.2
	Micrometer
	
	
	

	
	7.104.3
	Digital laboratory balance 

r = 2kg, a = 0.1g
	
	
	

	
	7.104.4
	Optical sensors vith timer (counter) 

include: cables for conected
	
	
	

	8/1
	7.105
	System for generation and stady of rope waves;  
	
	
	

	
	
	- stand alone system; 

- includes: motor with accessories for generation of rope waves, 

- digital stroboscope, 

- wire (cord) 

- accessories (clamps, bases, rods, polleys, etc...); 

- manuals and description of typical experiments
	
	
	

	8/1
	7.106
	System for studies of wave with stroboscope 
	
	
	

	
	
	manuals and description of typical experiments
	
	
	

	8/1
	7.107
	Electroscope
	
	
	

	8/1
	7.108
	Van de Graaff Generator with drive motor
	
	
	

	
	
	- output voltage 100kV min;

- conducting sphere - dia. 19 cm min.; 

- spare rubber belt
	
	
	

	8/1
	7.109
	Unit for demonstration of how electric resistance of conductors depends on  length, cross section and types of material 
	
	
	

	8/1
	7.110
	Moving coil galvanometer  0,15 mA/0,15 V, manual 
	
	
	

	8/1
	7.111
	Digital Storage Oscilloscope,
	
	
	

	
	
	- minimum 150MHz and 2Gs/s, with 2 or 4 chanels and USB interface
	
	
	

	
	7.111.1
	High voltage probe 

- Bandwidth up to 75MHz, Max. voltage 20kV
	
	
	

	
	7.111.2
	5 x Voltage probe 10:1; 

aprox. 300V, 200MHz
	
	
	

	8/1
	7.112
	Set of coils
	
	
	

	
	7.112.1
	coil: 250 turns; Imax = 5A
	
	
	

	
	7.112.2
	coil: 480 turns; Imax = 10A
	
	
	

	
	7.112.3
	coil: 500 turns; Imax = 2.5A
	
	
	

	
	7.112.4
	coil: 1000 turns; Imax = 1.25A
	
	
	

	
	7.112.5
	2 x U-core with yoke
	
	
	

	8/1
	7.113
	Set of induction coils with diferent turns, 
	
	
	

	
	
	- for determination of electromagnetic induction; 

- inner diameter of one coil is equal to the external diameter of the other; 

- manuals and description of typical experiments
	
	
	

	8/1
	7.114
	Solar cells on base and electrolytic cell on base
	
	
	

	
	
	- for demonstration of conversion of radiation energy into electric energy
	
	
	

	8/1
	7.115
	Butane gas burner with valve and air control
	
	
	

	
	7.115.1
	3 x Cartridges 200 g
	
	
	

	8/1
	7.116
	Vacuum bell jar with holding knob  and vacuum experiment plate
	
	
	

	
	
	- diametar: aprox. 20cm; height: aprox. 29cm
	
	
	

	8/1
	7.117
	One stage Rotary-vane vacuum pump  
	
	
	

	
	
	- clamps, flanges, rings and adapters;

- limited pressure with gas ballast: 0.5 mbar; 

- pumping speed 45l/min
	
	
	

	8/1
	7.118
	Two stage Rotary-vane vacuum pump 
	
	
	

	
	
	- clamps, flanges, rings and adapters;

- limited pressure with gas ballast: 0.05 mbar; - pumping speed 45 l/min
	
	
	

	8/1
	7.119
	Hand vacuum pump
	
	
	

	8/1
	7.120
	Pair of Magdeburg hemispheres
	
	
	

	8/1
	7.121
	Linear (longitudinal) expansion apparatus 
	
	
	

	8/1
	7.122
	Tyndall bar breaker with bolts 
	
	
	

	8/1
	7.123
	Pair of bimetallic strips 
	
	
	

	8/1
	7.124
	Apparatus for demonstrating heat conduction 
	
	
	

	8/1
	7.125
	Simple heat conduction apparatus 
	
	
	

	
	
	- set should include 3 different metals
	
	
	

	8/1
	7.126
	Convection apparatus
	
	
	

	8/1
	7.127
	Pair of radiation probe
	
	
	

	
	
	- for demonstration of absorption and emision of heat radiation
	
	
	

	8/1
	7.128
	Central heating model
	
	
	

	8/1
	7.129
	Set of rheostats
	
	
	

	
	7.129.1
	Rheostat: 100hm, 5.7A
	
	
	

	
	7.129.2
	Rheostat:  330hm, 3.1A
	
	
	

	
	7.129.3
	Rheostat:  1000hm, 1.8A
	
	
	

	8/1
	7.130
	AC/DC power supply  
	
	
	

	
	
	- adjustable voltage and current

 - DC output: 0-15 V, 5A,

 - AC output: 0-12 V, 5A  
	
	
	

	8/1
	7.131
	DC power supply 
	
	
	

	
	
	- 0 - 500 V or 0 - 600 V
	
	
	

	8/1
	7.132
	Function generator  
	
	
	

	
	
	- frequency range: 0.001Hz-12MHz;

- output voltage: 10 mVpp to 30 Vpp; 

- output waveforms: sine, triangle, square, pulse, ramp; 

- operating modes: lin/log sweep, amplifier mode; 

-frequency counter; 

- logic outputs: TTL and ECL level; 

- low distortion <1%;

- variable DC offset control; 

- internally and externally triggerable
	
	
	

	8/1
	7.133
	Ni-Cd accumulator, 6 V/ 30 Ah
	
	
	

	8/1
	7.134
	Dydactic equipment for optics
	
	
	

	
	7.134.1
	Optical bench

- mimimum length = 1m
	
	
	

	
	7.134.2
	Housing for experimental (halogen) lamp on rod (stem) 

- min 90 W
	
	
	

	
	7.134.3
	10 x Experimental (halogen) lamp 

- min 90 W
	
	
	

	
	7.134.4
	3 x Lens in holder with rod (stem), f = + 50 mm; diameter of rod (stem) - 8mm
	
	
	

	
	7.134.5
	3 x Lens in holder with rod (stem), f = + 75 mm; diameter of rod (stem) - 8mm
	
	
	

	
	7.134.6
	3 x Lens in holder with rod (stem),  f = + 100 mm; diameter of rod (stem) - 8mm
	
	
	

	
	7.134.7
	3 x Lens in holder with rod (stem), f = + 200 mm; diameter of rod (stem) - 8mm
	
	
	

	
	7.134.8
	3 x Lens in holder with rod (stem), f = + 300 mm; diameter of rod (stem) - 8mm
	
	
	

	
	7.134.9
	3 x Lens in holder with rod (stem), f = + 500 mm; diameter of rod (stem) - 8mm
	
	
	

	
	7.134.10
	3 x Lens in holder with rod (stem), f = - 100 mm; diameter of rod (stem) - 8mm
	
	
	

	
	7.134.11
	3 x Convex-concave mirror, f = 100 mm, in holder with rod (stem) (stem)
	
	
	

	
	7.134.12
	3 x Lens in holder with rod (stem), f = + 5 mm; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.13
	3 x Lens in holder with rod (stem), f = + 50 mm; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.14
	3 x Lens in holder with rod (stem), f = + 50 mm, brass handle; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.15
	3 x Lens in holder with rod (stem), f = + 100 mm; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.16
	3 x Lens in holder with rod (stem), f = + 100 mm, brass handle; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.17
	3 x Lens in holder with rod (stem), f = + 200 mm; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.18
	3 x Lens in holder with rod (stem), f = + 500 mm; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.19
	3 x Lens in holder with rod (stem), f = - 100 mm; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.20
	3 x Lens in holder with rod (stem), f = - 500 mm; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.21
	3 x Lens in holder with rod (stem), f = + 150 mm; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.22
	3 x Lens in holder with rod (stem), f = + 300 mm; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.23
	3 x Lens in holder with rod (stem), f = + 200 mm; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.24
	3 x Lens in holder with rod (stem), f = + 500 mm; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.25
	3 x Lens in holder with rod (stem), f = + 5 m; diameter of rod (stem) - 10mm
	
	
	

	
	7.134.26
	2 x Projection objective, f = + 150 mm; in holder with rod (stem)
	
	
	

	
	7.134.27
	7 x Clamp rider with clamp – wider
	
	
	

	
	7.134.28
	7 x Clamp rider with clamp - narrower
	
	
	

	
	7.134.29
	7 x Clamp rider with fixed column
	
	
	

	
	7.134.30
	2 x Flint prism - 60 degrees, h (30-45) mm, on plate (table) with holder
	
	
	

	
	7.134.31
	2 x Colour disk
	
	
	

	
	7.134.32
	2 x Filter set red, green, blue
	
	
	

	
	7.134.33
	2 x Filter set yellow, cyan, magenta
	
	
	

	
	7.134.34
	2 x Colour filter, three-fold
	
	
	

	
	7.134.35
	2 x Glass plates for Newton's rings in holders
	
	
	

	
	7.134.36
	2 x Iceland spar crystal in holder
	
	
	

	
	7.134.37
	2 x Pair of polarization filters in holders with rod (stem)
	
	
	

	8/1
	7.135
	Set of spectral tubes
	
	
	

	
	7.135.1
	High voltage power supply; 0-10 kV DC
	
	
	

	
	7.135.2
	Holder for spectral tubes
	
	
	

	
	7.135.3
	Spectral tube Hg (with Ar)
	
	
	

	
	7.135.4
	Spectral tube Nitrogen
	
	
	

	
	7.135.5
	Spectral tube Oxygen
	
	
	

	
	7.135.6
	Spectral tube Hydrogen
	
	
	

	
	7.135.7
	Spectral tube H2O
	
	
	

	
	7.135.8
	Spectral tube Helium
	
	
	

	
	7.135.9
	Spectral tube Argon
	
	
	

	
	7.135.10
	Spectral tube Neon
	
	
	

	
	7.135.11
	Spectral tube Kripton
	
	
	

	8/1
	7.136
	He - Ne  laser 
	
	
	

	
	
	- 0.2/1mW,  linearly polarised;

- beam diameter: 0.5 mm;

- beam divergence < 2 mrad.
	
	
	

	8/1
	7.137
	Green laser
	
	
	

	
	
	- 0.2/1mW,  linearly polarised; 

- beam diameter < 2 mm
	
	
	

	8/1
	7.138
	Transformer from 220V to 2 - 12 V
	
	
	

	
	
	- output voltages: 2/4/6/8/10/12 V AC; 

- aprox. 10A, 120 W
	
	
	

	8/1
	7.139
	Digital thermometer; 
	
	
	

	
	
	- Measuring range: -50 °C  to. + 150 °C; 

- resolution: 0.1 °C
	
	
	

	8/1
	7.140
	X-Ray fluorescence spectrometer
	
	
	

	
	7.140.1
	capable for analysis elements from Be to U
	
	
	

	
	7.140.2
	possibility of small sample analysis ~500μm,  small spot analyses and sample mapping analysis
	
	
	

	
	7.140.3
	solid, liquid and powder samples
	
	
	

	
	7.140.4
	vacuum sample chamber and automatic vacuum control
	
	
	

	
	7.140.5
	PC with software which enables qualitative and quantitative analysis, scan of unknown samples with semiquantitative analysis. Mapping analysis with CCD viewing.
	
	
	

	8/1
	7.141
	System for dielectric spectroscopic measurements
	
	
	

	
	7.141.1
	four-channel input (4 -measurement channels)  range:  10-3 to 105 Hz
	
	
	

	
	7.141.2
	programmable function generator 
	
	
	

	
	7.141.3
	function generator output: amplitude 50V min.
	
	
	

	
	            7.141.4
	appropriate software (Windows platform)
	
	
	

	8/1
	7.142
	Condenser cell for measuring dielectric constant with connecting cable and adapter
	
	
	

	
	7.142.1
	One electrode is fixed with a grounded guard ring and the other is movable via a micrometer
	
	
	

	
	7.142.2
	The dielectric cell usable frequency range:  from 100 Hz to 1O6Hz,
	
	
	

	
	7.142.3
	Temperature range up to 200oC
	
	
	

	
	7.142.4
	To measure dielectric constant of sample, thickness max 1cm, diameter >1.5cm
	
	
	

	
	7.142.5
	Sample could be: solids, semi-solids; polymer, epoxy; thin film;
	
	
	

	8/1
	7.143
	Electrochemical station
	
	
	

	
	7.143.1
	Potentiostat: Compliance voltage +14V; -3V
	
	
	

	
	7.143.2
	Galvanostat: Compliance current  ±4A
	
	
	

	
	7.143.3
	Impedance analyser 10μHz-7MHz
	
	
	

	
	7.143.4
	Voltametric and corrosion water jacketed glass cells, Pt electrode, Glassy carbon electrode, Ag/AgCl reference electrode, calomel reference electrode, electrode polishing accessories.
	
	
	

	
	7.143.5
	software for measurement control and analysis (for Windows OS)
	
	
	

	8/1
	7.144
	UV-VIS spectrophotometer
	
	
	

	
	7.144.1
	spectral range 200nm-1100nm
	
	
	

	
	7.144.2
	resolution 0.1nm
	
	
	

	
	7.144.3
	repeteability ±0.02nm
	
	
	

	
	7.144.4
	PC software (for Windows OS) for controlled measurement and data analysis
	
	
	

	8/1
	7.145
	Imaging spectrometer 
	
	
	

	
	7.145.1
	focal length 0.5 m – 0.6m 
	
	
	

	
	7.145.2
	aperture f/6.4 - f/6.4 
	
	
	

	
	7.145.3
	resolution 0.025 nm, 1 Entrance slit with shutter, 1 Exit port for CCD detector
	
	
	

	
	7.145.4
	blazed Holographic Grating (spectral range 250-900 nm,1800 grooves/mm)
	
	
	

	
	7.145.5
	front Entrance Slit (0 to 2 mm in 2 μm steps)
	
	
	

	
	7.145.6
	interchangeable Triple Grating Turret 
	
	
	

	
	7.145.7
	internal CCD Shutter for an Front Entrance Port 
	
	
	

	
	7.145.8
	exit port for CCD detector
	
	
	

	
	7.145.9
	software for data acquisition and control of spectrometer (for Windows OS)
	
	
	

	8/1
	7.146.
	Set for producing and analysis of thermoplastics 
	
	
	

	
	7.146.1 
	Mixer for producing thermoplastics,  with the option of mixing molten plastics and adding additives during the mixing process.
	
	
	

	
	7.146.1.1
	volume of mixer bowl approx. 50cm 3.  
	
	
	

	
	7.146.1.2
	operating temperature up to 500 o C with electric heating
	
	
	

	
	7.146.1.3
	torque 200 Nm 
	
	
	

	
	7.146.2
	Hydraulic press
	
	
	

	
	7.146.2.1
	size of the heating platen:12x12cm-25x25cm.  
	
	
	

	
	7.146.2.2
	minimum of operating temperature 350 oC   .
	
	
	

	
	7.146.2.3
	possibility of thermosetting working temperature
	
	
	

	
	7.146.2.4
	minimum of Clamping Force 2 ton
	
	
	

	
	  7.146.3
	High Voltage Tester
	
	
	

	
	7.146.3.1
	output AC: 0.5 to 5kV/100mA,
	
	
	

	
	7.146.3.2
	short circuit current: 200mA
	
	
	

	
	  7.146.3.3
	transformer capacity: 500 VA.
	
	
	

	
	7.146.3.4
	operating modes: testing and burn-out
	
	
	

	
	7.146.3.5
	analogue measuring instrument for current and voltage
	
	
	

	8/1
	7.147.
	UV/VIS/NIR spectrophotometer
	
	
	

	
	7.147.1
	wavelength Range: left end UV ( ≤ 180nm),  right end NIR (≥3000nm)
	
	
	

	
	7.147.2
	applicable for solid and liquid samples 
	
	
	

	
	7.147.3
	double beam system
	
	
	

	
	7.147.4
	double monochromatization 
	
	
	

	
	7.147.5
	controlled by PC (WindowsOS, or similar/equivalent)
	
	
	

	
	7.147.6
	wavelength accuracy:  0.5nm 
	
	
	

	
	7.147.7
	resolution: 0.2 nm 
	
	
	

	
	7.147.8
	beam splitting chopper frequency    ≤ 50 Hz
	
	
	

	
	7.147.9
	wavelength reproducibility: 0.03
	
	
	

	
	7.147.10
	variable scanning speed  
	
	
	

	
	7.147.11
	operational modes: absorption, transmission,  reflection (specular/diffuse)
	
	
	

	
	7.147.12
	sample compartment conditions 
	
	
	

	
	7.147.12.1
	controlled pressure
	
	
	

	
	7.147.12.2
	temperature range from 80K to approximately 500K
	
	
	

	
	7.147.12.3
	controlled cooling/heating rate    
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