INSTRUCTIONS TO TENDERERS

[bookmark: _Toc42488098]ANNEX II + III:	 TECHNICAL SPECIFICATIONS + TECHNICAL OFFER

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 4 - Technical, Physics & Mechanical laboratory & Industrial Equipment

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 bellow. 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 HETIP Project, specifically for this lot 4:
· Faculty for Occupational safety Niš (delivery code 2/3), estimated to last for 12 months;
· Faculty of Mechanical Engineering Kragujevac (delivery code 4/1,), estimated to last for 6 months; and
· Faculty of Forestry Belgrade, Location Goč, V. Banja (delivery code 10/1), estimated to last for 18 months,
	and subsequently will anticipate such works, within its Gantt charts.
4.3	With respect that the period of implementation of the tasks is defined as the period of time from the signature, or alternative date if specified in the Special Conditions, until the provisional acceptance for the last lot has been issued, subsequently, the period of implementation in case of this Lot 4 is expected to be 585 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 Requirements
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 4 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. 
11. Derogation
14.1.	The Derogation of the Rule on Nationality and Origin related to:
1. item No. 4.23 - Precision biosystems engineering system
	was approved from the EC under Ref. Ares(2012)251974 on 05/03/2012.



	
Delivery Code
	
1.
Item Number
	2.
Specifications Required
	3.
Specifications Offered
	4. 
Notes, remarks, 
ref to documentation
	5.
Evaluation Committee’s notes 

	4/1
	Faculty of Mechanical Engineering Kragujevac
	
	
	

	4/1
	4.1
	Didactic equipment for the investigation of the mechanical efficiency of gears
	
	
	

	
	4.1.1
	Regulated DC drive motor with torque measurement (up to 250 W, 0...3000 rpm)
	
	
	

	
	4.1.2
	Magnetic brake: 0...10 Nm
	
	
	

	
	4.1.3
	Anodised aluminium section frame
	
	
	

	
	4.1.4
	Worm gear unit
	
	
	

	
	4.1.5
	Two stage spur gear unit
	
	
	

	
	4.1.6
	Anodised aluminium section frame
	
	
	

	4/1
	4.2
	CNC  lathe with a fixed cycle
	
	
	

	
	4.2.1
	CNC/Manual Toolroom Lathe
	
	
	

	
	4.2.2
	capacity: approximately 400 mm x 1200 mm
	
	
	

	
	4.2.3
	400 mm swing
	
	
	

	
	4.2.4
	8 kW vectro drive
	
	
	

	
	4.2.5
	Intuitive Programming System
	
	
	

	
	4.2.6
	Operates on single- or three-phase power
	
	
	

	
	4.2.7
	A2-6 spindle
	
	
	

	4/1
	4.3
	Educational process control trainer
	
	
	

	
	4.3.1
	Pressure measurement and control trainer 
	
	
	

	
	4.3.1.1
	Operating pressure up to 6 bar (min)
	
	
	

	
	4.3.1.2
	Valve for drain regulation (disturbance)
	
	
	

	
	4.3.1.3
	REAL TIME DATA ACQUISITION AND CONTROL I/O module (hardware/software for measurement&control)
	
	
	

	
	4.3.2
	Temperature measurement and control unit
	
	
	

	
	4.3.2.1
	Water circuit with pump, heater and 2 different lengths of process delay
	
	
	

	
	4.3.2.2
	Temperature measurement with thermocouples at multiple points 
	
	
	

	
	4.3.2.3
	Plate-type heat exchanger min 2 kW
	
	
	

	
	4.3.2.4
	REAL TIME DATA ACQUISITION AND CONTROL I/O module (hardware/software for measurement&control)
	
	
	

	
	4.3.3
	Flow rate measurement and control unit
	
	
	

	
	4.3.3.1
	Flow rate measurement by electromagnetic sensor
	
	
	

	
	4.3.3.2
	Centrifugal pump:  min. flow rate: 150 L/min
	
	
	

	
	4.3.3.3
	REAL TIME DATA ACQUISITION AND CONTROL I/O module (hardware/software for measurement&control)
	
	
	

	
	4.3.4
	Level measurement and control unit
	
	
	

	
	4.3.4.1
	Level measurement by pressure sensor
	
	
	

	
	4.3.4.2
	Level-controlled tank min 5 l
	
	
	

	
	4.3.4.3
	Regulation system with controled valve
	
	
	

	
	4.3.4.4
	REAL TIME DATA ACQUISITION AND CONTROL I/O module (hardware/software for measurement&control)
	
	
	

	
	4.3.5
	pH measurement and control unit
	
	
	

	
	4.3.5.1
	Measuring pH range: 1-14
	
	
	

	
	4.3.5.2
	2 tanks capacities 20 l
	
	
	

	
	4.3.5.3
	REAL TIME DATA ACQUISITION AND CONTROL I/O module (hardware/software for measurement&control)
	
	
	

	4/1
	4.4
	Noninvasive clamp-on portable ultrasonic gas flowmeter  
	
	
	

	
	4.4.1
	Type of fluid: compressed air, natural gas
	
	
	

	
	4.4.2
	To be used for tube diameters: 20 – 610 mm
	
	
	

	
	4.4.3
	Tube material: steel, plastic
	
	
	

	
	4.4.4
	Li ion battery - rechargeable
	
	
	

	
	4.4.5
	Acquisition system
	
	
	

	
	4.4.6
	Cables min 5 m 
	
	
	

	4/1
	4.5
	Thermal resistance measurement system
	
	
	

	
	4.5. 1
	System for analysis of thermal resistance and thermal transmittance of building elements by in-situ measurement
	
	
	

	
	4.5..2
	Measurements according to ISO 9869 
	
	
	

	
	4.5.3
	Differential temperature accuracy up to 0,2 K
	
	
	

	
	4.5.4
	Min 2 pairs of matched thermocouples (2 measurement locations)
	
	
	

	
	4.5.5
	Integrated battery pack
	
	
	

	4/1
	4.6
	Leakage detector
	
	
	

	
	4.6.1
	Leakage detector of compressed air-, protective gas- and vacuum systems
	
	
	

	
	4.6.2
	Probe for leakage detection on higher distances (up to 20 m)
	
	
	

	
	4.6.3
	Probe suitable for steam traps testing 
	
	
	

	4/1
	4.7
	Infrared camera
	
	
	

	
	4.7.1
	Temperature range approximately -20°C to 200°C 
	
	
	

	
	4.7.2
	Temperature accuracy ±2°C, ± 2% of reading
	
	
	

	
	4.7.3
	Focus distance 0,1 m
	
	
	

	
	4.7.4
	Emissivity table  0.1 to 4.267.0 (adjustable)
	
	
	

	
	4.7.5
	IR resolution: min 320x240 
	
	
	

	
	4.7.6
	Display (7.5 cm – 13 cm) cm color LCD
	
	
	

	
	4.7.7
	Visible Camera Resolution min 2 Megapixels 
	
	
	

	
	4.7.8
	Minimum focus distance 15 cm
	
	
	

	4/1
	4.8
	Coordinate Measuring Machine
	
	
	

	
	4.8.1
	Motorized displacement in either of the 3 axes using the joystick
	
	
	

	
	4.8.2
	Accuracy  equal or better than 3 μm
	
	
	

	
	4.8.3
	Measuring stroke: 
	
	
	

	
	4.8.4
	Max. workpiece dimension (min. 500 x 500 x 400)
	
	
	

	
	4.8.5
	Appropriate metrology software 
	
	
	

	
	4.8.6
	PC, Windows (or similar/equivalent), TFT monitor included
	
	
	

	4/1
	4.9
	Digital Ultrasonic Defectoscope
	
	
	

	
	4.9.1
	Protection according to IP 66
	
	
	

	
	4.9.2
	Sound velocity 1,000 to 15,000 m/s variable in steps of 1 m/s, fixed programmed values
	
	
	

	
	4.9.3
	Minimum measurement resolution:  0.01 mm within a range up to 99.99 mm, 0.1 mm within a range from 100 to 999.9 mm, 1 mm above 1,000 mm
	
	
	

	
	4.9.4
	Auto calibration (2-point calibration))
	
	
	

	
	4.9.5
	Li ion rechargeable battery
	
	
	

	
	4.9.6
	Refracted angle (0o, 45o, 60 o, 70o)
	
	
	

	4/1
	4.10
	Software for collision and trajectory simulation 
	
	
	

	
	4.10.1
	Accurate analysis of a wide variety of motor vehicle collisions and other incidents
	
	
	

	
	4.10.2
	Kinematic backwards simulation
	
	
	

	
	4.10.3
	Realtime 3D animation and detailed reports, tables and graphs
	
	
	

	
	4.10.4
	Saving animations as bitmap sequences
	
	
	

	
	4.10.5
	Vehicle paths
	
	
	

	8/4.1
	No46 - Faculty of Mechanical Engineering Belgrade - Centre & Laboratory for Energetic, Ecology & Energy Efficient Buildings & Systems
	
	
	

	8/4.1
	4.11
	Electromagnetic flowmeter for inner pipe diameter 0.25m
	
	
	

	
	4.11.1
	Purpose: intended for measurement of water flow for fluid conductivity higher than 1 μS/cm.
	
	
	

	
	4.11.2
	Pipe inner diameter (line size): 250mm 
	
	
	

	
	4.11.3
	Flange for nominal pressure in pipe, up to: 20bar
	
	
	

	
	4.11.4
	Electrode material: Stainless steel
	
	
	

	
	4.11.5
	The range of measurement of flow velocity: from 0,01 to 10 m/s. 
	
	
	

	
	4.11.6
	The device should have three stainless steel measuring electrodes, where one has the function of signaling a partially filled pipeline. 
	
	
	

	
	4.11.7
	Compulsory output electricity signal (4-20mA DC) frequency
	
	
	

	
	4.11.8
	Communication: HART
	
	
	

	
	4.11.9
	Empty pipeline detection (EPD)
	
	
	

	
	4.11.10
	Must be entirely vibration-resistant.
	
	
	

	
	4.11.11
	Accuracy: 0,2% of measured value.
	
	
	

	
	4.11.12
	The device must have the option of on-site verification of electronics and the state of sensors by field Fool and FieldCheck service tools.
	
	
	

	
	4.11.13
	Power supply: 230 V AC.
	
	
	

	
	4.11.14
	Calibration certificate of the producer.
	
	
	

	8/4.1
	4.12
	Ultrasonic flowmeter
	
	
	

	
	4.12.1
	Portable, battery charged ultrasonic flowmeter for mounting on outer pipe wall with the set of sensors for pipeline diameters from DN 15 to DN 3000. 
	
	
	

	
	4.12.2
	The device must enable measurement on steel, plastic and possibly cement-asbestos pipes.
	
	
	

	
	4.12.3
	Measurement principle: two-channel comparative system with the possibility of flow measurement by means of one. 
	
	
	

	
	4.12.4
	The device should enable flow measurement in case when the pipe can be approached only from one side. 
	
	
	

	
	4.12.5
	Range of velocity measurement from at least 0-15 m/s. 
	
	
	

	
	4.12.6
	Measurement error up to max. 0.5%. 
	
	
	

	
	4.12.7
	Device for determine pipe wall thickness.
	
	
	

	
	4.12.8
	The device should have a two-row
display for reading the current and cumulative flow, as well as the built-in Data Logger. 
	
	
	

	
	4.12.9
	Compulsory output power signal
as well as communication port for direct connection with a personal computer.
	
	
	

	
	4.12.10
	Mounting of sensors externally, without drilling the pipeline.
	
	
	

	
	4.12.11
	Appropriate additional probes and
accessories, crash-proof transport case, software package and cables.
	
	
	

	
	4.12.12
	Calibration certificate of the producer.
	
	
	

	8/4.1
	4.13
	Portable Low Pressure Controller (range: 0-1000Pa)
	
	
	

	
	4.13.1
	TECHNICAL DESCRIPTION
Portable Low Pressure Controller is a battery operated pressure controller with automatic, internal pressure generation and pressure reference. The pressure supply comes from an integrated, electric pump, which provides both positive and negative pressure respectively to the hose connectors. Used as high-accuracy, precise pressure measuring instrument or for calibration.
	
	
	

	
	4.13.2
	Measuring range: 0-10 mbar
	
	
	

	
	4.13.3
	Accuracy: 0.1% FS (full scale)
	
	
	

	
	4.13.4
	Pressure type: positive or negative gauge pressure and differential pressure
	
	
	

	
	4.13.5
	Unit: Pa, kPa, hPa, bar, mbar, psi, mmHg, Torr,...
	
	
	

	
	4.13.6
	Languages: English and/or Serbian
	
	
	

	
	4.13.7
	Zero point adjustment: automatically and manual
	
	
	

	
	4.13.8
	Pressure connections: 2 x hoses connections φ 6mm
	
	
	

	
	4.13.9
	Housing: portable bench top with handle
	
	
	

	
	4.13.10
	Display: lighted multiline graphic display
	
	
	

	
	4.13.11
	Resolution: 5 digits
	
	
	

	
	4.13.12
	Response time: 1 s
	
	
	

	
	4.13.13
	Keypad: Membrane keypad
	
	
	

	
	4.13.14
	Pressure generation: internal, electric pump
	
	
	

	
	4.13.15
	Digital interface: RS-232 and USB
	
	
	

	
	4.13.16
	Power supply: 24 VDC, 1A (Power lead: for Europe)
	
	
	

	
	4.13.17
	Power consumption: 24VA
	
	
	

	
	4.13.18
	Battery type: Li-Ion cells, approx. running time: 8 hours
	
	
	

	
	4.13.19
	Ingress protection: IP 20
	
	
	

	
	4.13.20
	Media: ambient air, non-aggressive and corrosive gases
	
	
	

	
	4.13.21
	Type of certificate: DKD- Calibration certificate for a gauge measuring range
	
	
	

	8/4.1
	4.14
	Portable pressure calibration set
	
	
	

	
	4.14.1
	PROCESS CALIBRATOR
	
	
	

	
	4.14.1.1
	Measuring range:  up to 1000 bar
	
	
	

	
	4.14.1.2
	Accuracy: 0.025% FS (full scale)
	
	
	

	
	4.14.1.3
	Type of pressure: gauge, vacuum, absolute
	
	
	

	
	4.14.1.4
	Units: at least 15 standard units
	
	
	

	
	4.14.1.5
	Active temperature compensation: 0 till 50C
	
	
	

	
	4.14.1.6
	Calibration: DKD calibration certificate incl. evaluation, diagram and determination of accuracy
	
	
	

	
	4.14.2
	DIGITAL INSTRUMENT
	
	
	

	
	4.14.2.1
	Calibration mode: measuring/calibration/switch test
	
	
	

	
	4.14.2.2
	Display: Large TFT colour display 
	
	
	

	
	4.14.2.3
	Resolution: 6 digits
	
	
	

	
	4.14.2.4
	Pressure measuring rate: min. 2 values per second
	
	
	

	
	4.14.2.5
	Function: min-/ max-memory, min-/max-alarm, tare, offset correction
	
	
	

	
	4.14.2.6
	Signal input: 0/4 ... 20 mA, 0 ... 1/5/10 V (from test item), 
	
	
	

	
	4.14.2.7
	Resolution: 1A/0.1mV
	
	
	

	
	4.14.2.8
	Accuracy: 1.6A/0.5mV
	
	
	

	
	4.14.2.9
	Supply voltage for transmitter: DC 24 V (for test item)
	
	
	

	
	4.14.2.10
	Digital interface: RS-232, USB via adapter cable
	
	
	

	
	4.14.2.11
	Power supply: internal Lithium-Ion rechargeable battery (charging time less than 6 hours) and mains supply via charger; Battery operation: approx. 20h
	
	
	

	
	4.14.2.12
	Battery charger unit: EURO standard
	
	
	

	
	4.14.2.13
	Ingress protection: IP 20
	
	
	

	
	4.14.2.14
	Housing: impact-resistant ABS, membrane keyboard, transparent panels
	
	
	

	
	4.14.2.15
	Cable for reference pressure sensor: length min. 1.1 m
	
	
	

	
	4.14.3
	REFERENCE PRESSURE SENSORS
	
	
	

	
	4.14.3.1
	Material wetted parts: stainless steel
	
	
	

	
	4.14.3.2
	Housing: stainless steel
	
	
	

	
	4.14.3.3
	Electrical connection: plug, M12 x 1, 5-pin
	
	
	

	
	4.14.3.4
	Output signal: for defined process calibrator
	
	
	

	
	4.14.3.5
	Pressure application area: standard, up to 1000 bar;
	
	
	

	
	4.14.3.6
	Accuracy: 0.025% FS (full scale)
	
	
	

	
	4.14.3.7
	Process connection: G 1/2 B
	
	
	

	
	4.14.3.8
	Type of certificate: DKD calibration certificate incl. evaluation, diagram and determination of accuracy
	
	
	

	
	4.14.3.9
	Pressure range (vacuum) sensor: -0.95-0 bar
	
	
	

	
	4.14.3.10
	Pressure range sensor: 0-0.25 bar
	
	
	

	
	4.14.3.11
	Pressure range sensor: 0-1 bar
	
	
	

	
	4.14.3.12
	Pressure range sensor: 0-10 bar
	
	
	

	
	4.14.3.13
	Pressure range sensor: 0-40 bar
	
	
	

	
	4.14.4
	HAND TEST PUMP
	
	
	

	
	4.14.4.1
	Pressure range: -0.95 to +35 bar
	
	
	

	
	4.14.4.2
	Medium: air
	
	
	

	
	4.14.4.3
	Pressure fine adjustment: fine adjustment valve
	
	
	

	
	4.14.4.4
	Pressure connections: 
1. adequate (G ½ “) for above specified reference instrument, freely rotating and 
2. for test specimen: G ¼“ female, freely rotating
	
	
	

	
	4.14.4.5
	Flexible tube for test item connection (length min. 0.5m).
	
	
	

	
	4.14.4.6
	Compact size and low weight.
	
	
	

	
	4.14.5
	ADDITIONAL ACCESSORIES
	
	
	

	
	4.14.5.1
	One carrying case for process calibrator, test pump and min. five sensors
	
	
	

	
	4.14.5.2
	Set of adapters and set of seals for test item connection
	
	
	

	8/4.1
	4.15
	[bookmark: OLE_LINK6]5-Axis Vertical Machining Centre for turbomachines
	
	
	

	
	
	5 axis milling machine tool for turbo machines manufacturing should include at least following items:
	
	
	

	
	4.15.1
	Linear axis travels X/Y/Z (min.): 500/450/400 mm 
	
	
	

	
	4.15.2
	Main spindle speed (min.): 12.000 rpm
	
	
	

	
	4.15.3
	Spindle power continuous: 9 kW 
	
	
	

	
	4.15.4
	Tool interface: ISO 40 (preferably DIN 69871 AD)
	
	
	

	
	4.15.5
	Integrated swivel/rotary table for simultaneous 5-axis machining
	
	
	

	
	4.15.6
	Table clamping surface: 280 mm min.
	
	
	

	
	4.15.7
	Table swivel: -5/+110o min.
	
	
	

	
	4.15.8
	Workpiece weight: 120 kg min.
	
	
	

	
	4.15.9
	Workpiece size: 400x300 mm
	
	
	

	
	4.15.10
	NC code memory: 500 MB, DNC capable (Ethernet or RS-232)
	
	
	

	
	4.15.11
	Set of tool-holders (for face cutters (DIN 6358 and similar), 5X milling (for end mills DIN ISO 15488 and similar), drilling (chucks for drills - DIN 6349))
	
	
	

	
	4.15.12
	Set of tools (face cutter, shoulder milling, profile milling)
	
	
	

	
	4.15.13
	Test piece (5-axis) upon installation (machining and inspection).
	
	
	

	
	4.15.14
	Appreciated: through-spindle cooling, linear scales, tool magazine.
	
	
	

	8/4.1
	4.16
	CNC machine for 3D machining of various materials (aluminium, brass, copper, plastic, wood...)
	
	
	

	
	4.16.1
	Operations: milling, drilling, engraving, cutting and similar machining in 3D
	
	
	

	
	4.16.2
	Linear axis travels X/Y/Z (min.): 500/530/160 mm
	
	
	

	
	4.16.3
	Linear motion is by means of ball screws on all axes
	
	
	

	
	4.16.4
	Working table size:  750x850 mm
	
	
	

	
	4.16.5
	Working table is precision machined flat with T grooves or threaded holes for clamping.
	
	
	

	
	4.16.6
	Machine base: monolithic, produced from steel, aluminium or cast metal/polymer structure.
	
	
	

	
	4.16.7
	Machine has linear guideways with recirculating carriages. Guideways are supported over full length.
	
	
	

	
	4.16.8
	Machine has AC servo feed motors
	
	
	

	
	4.16.9
	machine mounted on steel supporting frame
	
	
	

	
	4.16.10
	rapid traverse: 15m/min.
	
	
	

	
	4.16.11
	3-axis servo motors with regulators 0,75kW each,
	
	
	

	
	4.16.12
	spindle motor 0,73kW, 24.000 rpm with inverter rpm regulation
	
	
	

	
	4.16.13
	spindle collet tool interface
	
	
	

	
	4.16.14
	tool cooling with environmental friendly coolant (e.g. ethanol/air mist based)
	
	
	

	
	4.16.15
	PC based control unit with adequate IP protection class cabinet
	
	
	

	
	4.16.16
	control unit should provide NIST RS274NGC/ISO 6983 code compatibility and additional HPGL 2.5D converter.
	
	
	

	
	4.16.17
	machine is delivered with set of milling tools (15 routing end mills of different diameters) and 5 engraving bits.
	
	
	

	
	4.16.18
	Accessories: rotary table with horizontal axis for positioning 
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	4.17
	Dead weight calibrator of pressure measuring devices (from -1 bar up to 70 bar)
	
	
	

	
	4.17.1
	Description: Autofloat Instrument Base with bell jar for gauge and absolute mode,
	
	
	

	
	4.17.2
	Type: Gas piston gauge.
	
	
	

	
	4.17.3
	Pressure Medium: High purity nitrogen or dry, clean air with less than 0.5 ppm hydrocarbon and less than 5 ppm H2O content, dew point less than or equal to -50 °C, and less than 50 micron particulate size. Although lower quality gas can be used, the frequency of piston/cylinder cleaning will increase.
	
	
	

	
	4.17.4
	Pressure type: gauge and absolute modes (range: from 14mbar to 70bar) and vacuum mode (range:-1000mbar to 0).
	
	
	

	
	4.17.5
	Electrical power: 220 VAC/50 Hz, CE conformance
	
	
	

	
	4.17.6
	RS-232 interface
	
	
	

	
	4.17.7
	PERFORMANCE
	
	
	

	
	4.17.7.1
	Total uncertainty to 0.0010 % (10 ppm) of reading
	
	
	

	
	4.17.7.2
	Precision (type A uncertainty): better than 3 ppm reported at the 95% confidence level
	
	
	

	
	4.17.7.3
	Long-term stability: Better than 1.5 ppm per two years reported at the 95% confidence level
	
	
	

	
	4.17.7.4
	Resolution: 1 ppm or 1 mg
	
	
	

	
	4.17.8
	MASSES SET
	
	
	

	
	4.17.8.1
	Material: non-magnetic stainless steel
	
	
	

	
	4.17.8.2
	A laboratory grade trim mass set should be included to allow any pressure increment within the range and resolution of the piston/cylinder assembly.
	
	
	

	
	4.17.8.3
	Maximum platter mass: 1 kg 
	
	
	

	
	4.17.8.4
	Nominal total mass: 6 kg
	
	
	

	
	4.17.8.5
	Traceability of measured values: National Institute of Standards and Technology (NIST)
	
	
	

	
	4.17.8.6
	local gravity adjustment (Faculty of Mechanical Engineering University of Belgrade)
	
	
	

	
	4.17.8.7
	All masses to be delivered in molded, reusable transit cases with custom inserts.
	
	
	

	
	4.17.9
	AMBIENT AND INSTRUMENT CONDITION ON-BOARD MEASUREMENTS
	
	
	

	
	4.17.9.1
	Autofloat controller: Positive shut-off controller automatically generates pressure and maintains piston float position at desired pressure. With adequate software.
	
	
	

	
	4.17.9.2
	Autofloat range for low range: 70 mbar to 1.7bar
	
	
	

	
	4.17.9.3
	Autofloat range for lower mid range: 345 mbar to 7bar
	
	
	

	
	4.17.9.4
	Float position determination: with inductive sensor
	
	
	

	
	4.17.9.5
	Float position resolution: 0.002 cm
	
	
	

	
	4.17.9.6
	Sink rate: 0.001 cm/min
	
	
	

	
	4.17.9.7
	Piston temperature: Accuracy: at least 0.1C, Resolution: 0.01C
	
	
	

	
	4.17.9.8
	Ambient Temperature sensor: Thin film platinum 1000RTD or similar
	
	
	

	
	4.17.9.9
	Ambient humidity sensor: Capacitive IC humidity sensor or similar
	
	
	

	
	4.17.9.10
	Barometric pressure sensor: Piezoresistive, monolithic silicon pressure transducer or similar
	
	
	

	
	4.17.9.11
	Barometric reference sensor
	
	
	

	
	4.17.9.11.1
	Accuracy: better than 0.14 mbar per year
	
	
	

	
	4.17.9.11.2
	Accuracy in low gauge mode: 0.03 mbar
	
	
	

	
	4.17.9.11.3
	Resolution: 0.01 mbar
	
	
	

	
	4.17.9.12
	Vacuum module 
	
	
	

	
	4.17.9.12.1
	Sensor type: Thermopile sensor or similar
	
	
	

	
	4.17.9.12.2
	Accuracy: 10% of reading or 10 mTorr, whichever is greater.
	
	
	

	
	4.17.9.12.3
	Resolution: 1 mTorr
	
	
	

	
	4.17.10
	VACUUM PUMPS
	
	
	

	
	4.17.10.1
	Set of Two Vacuum Pumps for absolute or vacuum mode calibrations with:
	
	
	

	
	4.17.10.2
	An auto-vent valves
	
	
	

	
	4.17.10.3
	backstream filter to prevent contamination
	
	
	

	
	4.17.10.4
	Flow: 85 liter/minute
	
	
	

	
	4.17.10.5
	Power supply: European standard
	
	
	

	
	4.17.11
	PISTON-CYLINDER ASSEMBLIES
	
	
	

	
	4.17.11.1
	Low pressure range: 14mbar (or as low as possible) to 1.7 bar
	
	
	

	
	4.17.11.1.1
	Total uncertainty: 0.001% of reading or 0.07 Pa
	
	
	

	
	4.17.11.1.2
	Material for piston: stainless steel 
	
	
	

	
	4.17.11.1.3
	Material for cylinder: cemented tungsten carbide
	
	
	

	
	4.17.11.2
	Lower mid pressure range: 117mbar (or as low as possible) to at least 7 bar
	
	
	

	
	4.17.11.2.1
	Total uncertainty: 0.001% of reading
	
	
	

	
	4.17.11.2.2
	Material for piston: cemented tungsten carbide
	
	
	

	
	4.17.11.2.3
	Material for cylinder: cemented tungsten carbide
	
	
	

	
	4.17.11.3
	Piston/Cylinder of a highly accurate construction and indication, as well as stability in measuring, defined temperature coefficient.
	
	
	

	
	4.17.11.4
	Possibility to upgrade to the 70 bar with two additional piston-cylinder assemblies.
	
	
	

	
	4.17.12
	Calibration certificate of the international or national certified body recognized by the Accreditation Body of Serbia and producer for the accuracy of the whole system.
	
	
	

	
	4.17.13
	The platform with the adequate electronics and hydraulics for supplying above defined conditions. Possibility for local and remote communications as specified above.
	
	
	

	
	4.17.14
	High long-term stability of the whole system with a recommended recalibration cycle not before 5 years.
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	4.18
	Electromagnetic flowmeter for inner pipe diameter 0.4m
	
	
	

	
	4.18.1
	Purpose: intended for measurement of water flow for fluid conductivity higher than 1 μS/cm.
	
	
	

	
	4.18.2
	Pipe inner diameter (line size): 400mm 
	
	
	

	
	4.18.3
	Flange for nominal pressure in pipe, up to: 20bar
	
	
	

	
	4.18.4
	Electrode material: Stainless steel
	
	
	

	
	4.18.5
	The range of measurement of flow velocity: from 0,01 to 10 m/s. 
	
	
	

	
	4.18.6
	The device should have three stainless steel measuring electrodes, where one has the function of signaling a partially filled pipeline. 
	
	
	

	
	4.18.7
	Compulsory output electricity signal (4-20mA DC) frequency
	
	
	

	
	4.18.8
	Communication: HART
	
	
	

	
	4.18.9
	Empty pipeline detection (EPD)
	
	
	

	
	4.18.10
	Must be entirely vibration-resistant.
	
	
	

	
	4.18.11
	Accuracy: 0,2% of measured value.
	
	
	

	
	4.18.12
	The device must have the option of on-site verification of electronics and the state of sensors by field Fool and FieldCheck service tools.
	
	
	

	
	4.18.13
	Power supply: 230 V AC.
	
	
	

	
	4.18.14
	Calibration certificate of the producer.
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	4.19
	3-D PARTICLE IMAGE VELOCIMETRY SYSTEM
	
	
	

	
	4.19.1
	ILLUMINATION
	
	
	

	
	4.19.1.1
	Nd: YAG laser with dual laser cavities and single power supply, 200mJ max energy per cavity at 532 nm wavelength, 15Hz maximum frequency
	
	
	

	
	4.19.1.2
	Laser mounts and alignment kit, including alignment tool, safety goggles, and cables to synchronizer
	
	
	

	
	4.19.1.3
	Modular Laser light sheet optics set with at least 4 spherical lenses with focal lengths of  approx 500, 1000, 1500 and 2000mm and 2 cylindrical lenses with FL of -25 and -15mm (equivalent divergence angle of 14 and 25 degrees respectively)
	
	
	

	
	4.19.2
	SYNHRONIZATION
	
	
	

	
	4.19.2.1
	Laser pulse computer controlled synchronizer with time resolution of 0.25 ns or better and triggering channels for input and output, external trigger TTL input and RS-232 communication, including cables to laser
	
	
	

	
	4.19.3
	CAMERAS
	
	
	

	
	4.19.3.1
	Two 4MP, 2K x 2K pixel resolution, high quantum efficiency, low noise digital CCD cameras, 12 bit output, 15 frames/sec, CCD circuitry protective mask, 50mm/F1.8 and 85mm/F1.8 camera lens (F-mount), all interface cables and 64-bit camera link digital camera interface card
	
	
	

	
	4.19.3.2
	Two 532 nm +/- 5 nm Narrow Band Interference Filters for 52 mm and 62 mm diameter lenses
	
	
	

	
	4.19.3.3
	Stereo PIV Assembly for cameras, including dual plane/dual sided calibration targets (at least one dual plane dual sized Stereoscopic PIV target of 200mm x 200mm), base, brackets, camera mounts, Scheimpflug mounts for the CCD cameras and alignment kits
	
	
	

	
	4.19.4
	SOFTWARE
	
	
	

	
	4.19.4.1
	Data acquisition, analysis and display software platform built on .Net technology and compatible with Win7, 64-bit OS system. It should have at minimum the following capabilities: 
· parallel processing capability
· on-line processing of individual camera image fields and, from them, 2-D and 3-D vector fields
· detailed statistical flow properties computed from instantaneous 2-D and 3-D vector fields
· on-line presentation of fluid mechanics properties, including 2D and 3-D velocity, vorticity, strain rate, and velocity magnitude fields for both instantaneous and ensemble-averaged conditions. 
· the ability of animation of successive vector files
· the ability of computing and displaying of spatial and temporal variation of statistical properties
· the ability to store and retain raw image fields 
the ability to export data files 
	
	
	

	
	4.19.5
	HYPER- STREAMING
	
	
	

	
	4.19.5.1
	Hyperstreaming System with solid state drives, total capacity of 256 GB for 18 minutes of continuous capture for Stereo PIV at Full frame rate with cables and interface controller. 
	
	
	

	
	4.19.6
	SEEDING
	
	
	

	
	4.19.6.1
	Six-jet oil droplet generator for producing large volumes of oil droplets to seed flows for PIV 
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	4.20
	SHEAROGRAPHY SYSTEM
	
	
	

	
	4.20.1
	HIGH RESOLUTION SHEAROGRAPHY SENSOR WITH 2 LASER DIODES
	
	
	

	
	4.20.1.1
	Shear vector: up to 1/20 of the field of view , fully adjustable in the software
	
	
	

	
	4.20.1.2
	Shear angle: 0-180°, fully adjustable in the software
	
	
	

	
	4.20.1.3
	Dimensions: approx. 70 x 70 x 160 mm³ (without laser diodes)
	
	
	

	
	4.20.1.4
	Weight: less then 1500g
	
	
	

	
	4.20.1.5
	Single casing
	
	
	

	
	4.20.1.6
	Piezoactuator for phase-shifting
	
	
	

	
	4.20.1.7
	Two laser diodes, 70 mW, 658 nm, single frequency
	
	
	

	
	4.20.1.8
	CCD-camera, approx. 1392 x 1040 pixel
	
	
	

	
	4.20.1.9
	Zoom lens, C-mount, f = 6-15 mm, for variable field-of-view
	
	
	

	
	4.20.1.10
	Two Laser diode mountings with lenses
	
	
	

	
	4.20.1.11
	Automatic shear control
	
	
	

	
	4.20.1.12
	4.5m cable length
	
	
	

	
	4.20.2
	LAPTOP PC BASED CONTROL AND ANALYSIS ELECTRONICS FOR SHEAROGRAPHY SYSTEM
	
	
	

	
	4.20.2.1
	High-end Notebook  with multi–core processor,  minimum 4GB RAM, minimum 120 GB hard disk, DVD +/- RW, Wireless Card, with operating system and installation, 2 x USB Interface
	
	
	

	
	4.20.2.2
	Firewire Interface
	
	
	

	
	4.20.2.3
	Control electronics module (including Power supply for Sensor, 3 High voltage driver for piezos, 2 LD drivers for diode lasers, interlock circuit, 2 digital output signal)
	
	
	

	
	4.20.2.4
	Autorange Powersupply, 110-240 Volt, 50-60Hz
	
	
	

	
	4.20.3
	SOFTWARE SOLUTION FOR OPERATION OF SHEAROGRAPHY SYSTEM
	
	
	

	
	4.20.3.1
	To provide the basic functionalities to operate Shearography system and to provide flexible expandability and upgradeability. Ability to combine different test and measurement functionalities under one unified user interface. To allow ease of operation and minimal training for the user. To provide phase data which are similar to the first gradient of deformation and to show local responses and anomalies due to excitation, in order to detect defects with further evaluation possibilities. With following functions:
     - Smart-to-use user interface 
     - Multiple hardware operation
     - Systematic handling of measurement data, settings and results
     - Easy and flexible assignment of notes and information to the             measurements using the properties and description utility
     - Assignment of short cut keys to various functions
     - Open data format: HDF5 files for direct external data access
     - Export functions in ASCII, TIF, AVI, clipboard, etc
     - Control of Shear vector angle and length for Shearography system
     - Control of Laser Diode Power
     - Live Image view
     - Real-time fringes with filter options
     - Real-time phase stepping with filter options
     - Real-time compensation of rigid body movement in phase image
     - Demodulation of phase image
     - Series measurements with user definable reference image capability
     - Data evaluation
     - Defect measuring tool in results image
     - Annotation in results image
     - Calibration Tool for defect sizing
	
	
	

	
	4.20.4
	STABLE TRIPOD
	
	
	

	
	4.20.4.1
	3-axis head
	
	
	

	
	4.20.4.2
	adjustable height between ca. 600 mm and ca. 1500 mm
	
	
	

	
	4.20.4.3
	approx. weight of 2500g.
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	4.21
	HIGH-SPEED 3D DIGITAL IMAGE CORRELATION SYSTEM
	
	
	

	
	4.21.1
	TWO HIGH SPEED CAMERAS
	
	
	

	
	4.21.1.1
	Max Resolution approx. 1600 x 1200 Pixel or better
	
	
	

	
	4.21.1.2
	Acquisition speed minimum 1000 Hz
	
	
	

	
	4.21.1.3
	Shutter Speed min 2us or less
	
	
	

	
	4.21.1.4
	Image Storage 24GB or more
	
	
	

	
	4.21.1.5
	Trigger - internal, External, IRIG-B, IRIG-B w/Phase Shift
	
	
	

	
	4.21.1.6
	F-mount optical interface 
	
	
	

	
	4.21.1.7
	Focal Length 60mm lenses
	
	
	

	
	4.21.1.8
	Dimensions approx 110mm x 110mm x 250 mm or less
	
	
	

	
	4.21.1.9
	Gigabit Ethernet interface
	
	
	

	
	4.21.1.10
	14bit capture
	
	
	

	
	4.21.1.11
	11.5um pixel size
	
	
	

	
	4.21.1.12
	Frame rate approx 1000 fps or more at maximum resolution and 35000 fps or more at reduced resolution
	
	
	

	
	4.21.2
	PORTABLE CONTROL AND ANALYSIS ELECTRONICS
	
	
	

	
	4.21.2.1
	Portable PC based Electronics unit in  an aluminum container casing sized approx 480 x 380 x 275 mm3
	
	
	

	
	4.21.2.2
	Including  multi-core processor: minimum 4GB RAM,  minimum 250 GB hard disk, graphic board PCI-E  256MB or better , DVD-ReWriter ,2 x USB Interface, with operating systems and installation
	
	
	

	
	4.21.2.3
	Including Firewire Interfaces in 1 board
	
	
	

	
	4.21.2.4
	Including A/D converter board, for recording of analog signals during image recording: minimum 8 channels, 16 bit, input +/-10 Volts
	
	
	

	
	4.21.2.5
	Including  20,1’’ TFT LCD monitor or similar, minimum 1600x1200 pixel, integrated in system
	
	
	

	
	4.21.2.6
	Auto range Power supply: 110-240 Volt, 50-60Hz
	
	
	

	
	4.21.2.7
	Including cordless keyboard and mouse, set of cables
	
	
	

	
	4.21.3
	SOFTWARE SOLUTION
	
	
	

	
	4.21.3.1
	Software to provide the basic functionalities to operate High-speed 3D digital correlation measurement system and to provide flexible expandability and upgradeability. Ability to combine different test and measurement functionalities under one unified user interface. To allow ease of operation and minimal training for the user. To provide core functionality for determination of contours, deformations and strains by using a stereoscopic camera set-up.
Smart-to-use user interface
Multiple hardware operation
Systematic handling of measurement data, settings and results
Easy and flexible assignment of notes and information to the measurements using the properties and description utility
Assignment of short cut keys to various functions
Open data format: HDF5 files for direct external data access
Export functions in ASCII, TIF, AVI, clipboard, etc
Recording and storage of image series using one (=2D) or two (=3D) cameras
User definable camera parameters (shutter speed, acquisition rate, …)
Automatic function to define camera parameters (shutter speed)
Easy definition of areas –of-interest
Manual trigger signal from keyboard
Automatic calibration process with real-time image processing and feedback of quality parameters for maximum accuracy and ease of use. Computer controlled acquisition of calibration images
Calibration process always made using full camera resolution
Display of the calibration accuracy
Easy of definition of the axis system using the calibration procedure
Recording of up to 8 analogue signals synchronized with image acquisition
Fast and accurate least squares correlation kernel
Robust estimation function
Multiprocessor and P4 instruction capabilities used for an optimization of the computation speed
· Interactive definition of the evaluation areas
· Automatic search of start points for the correlation algorithm
· Simultaneous or separate calibration and storage of internal and external camera parameters
· Selection of various interpolation functions used for an optimized subpixel-accuracy of the correlation evaluation
· Adjustable evaluation parameters (search area, size of correlation windows, evaluation grid, stop criterion, grey value interpolation)
· Calculation of the strains from the distortions of the correlation window, the surface displacements or a combination of both
· True online visualization of correlation accuracy during correlation evaluation
· Display of acquired images together with data from up to 8 measured analogue input channels
· Colour coded full-field display of displacement (x,y,z and std. deviations), tangential strains (x,y, shear and std. deviations), principle strains (with vector directions), distances to primitives (best-fit plane, sphere) and error approximation
· Deformed wire-frame display for visualization of displacements, for quick and easy analysis of events
· Fast and easy selection of reference step for displacement and strain calculation
· 3D contour display
· Measured 3D contour display overlaid with colour coded results, displacement grid and live image
· statistical analysis of points, lines and areas with 2D spatial and temporal plots of statistical results from points lines and areas
Substraction of rigid body movement
	
	
	

	
	4.21.4
	HIGH-POWER ILLUMINATION SYSTEM
	
	
	

	
	4.21.4.1
	Continuous illumination mode
	
	
	

	
	4.21.4.2
	Gas discharge illumination system
	
	
	

	
	4.21.4.3
	Adjustable intensity
	
	
	

	
	4.21.4.4
	The illumination module optimized to illuminate an A3 area with the camera running with maximum resolution
	
	
	

	
	4.21.4.5
	Compact design
	
	
	

	
	4.21.4.6
	Flexible and easy to use mounting system
	
	
	

	
	4.21.5
	MOUNTING RAIL AND BRACKETS
	
	
	

	
	4.21.5.1
	Consisting of a rail with fixation clamps
	
	
	

	
	4.21.5.2
	To allow easy and precise adjustment of the cameras
	
	
	

	
	4.21.5.3
	Ability to be mounted onto a conventional tripod or an industry robot
	
	
	

	
	4.21.5.4
	Length of mounting rail should be approx. 700mm
	
	
	

	
	4.21.6
	HEAVY-DUTY TRIPOD
	
	
	

	
	4.21.6.1
	3-axis head
	
	
	

	
	4.21.6.2
	adjustable height approx between 600 mm and 1500 mm
	
	
	

	
	4.21.6.3
	approx. weight of 4500g
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	4.22
	Three-Phase Squirrel-Cage-Motor  with Frequency Inverter
	
	
	

	
	4.22.1
	THREE-PHASE SQUIRREL-CAGE-MOTOR
	
	
	

	
	4.22.1.1
	ELECTRICAL DATA
	
	
	

	
	4.22.1.1.1
	500V  Rated motor voltage 
	
	
	

	
	4.22.1.1.2
	50 Hz  Frequency
	
	
	

	
	4.22.1.1.3
	200 kW  Rated motor power
	
	
	

	
	4.22.1.1.4
	Rated motor speed approx 1500 1/min
	
	
	

	
	4.22.1.1.5
	Rated motor torque not less then 1200 Nm
	
	
	

	
	4.22.1.1.6
	Breakdown/rated motor torque not less then 2,8
	
	
	

	
	4.22.1.1.7
	Starting-/rated motor torque not less then 2,6
	
	
	

	
	4.22.1.1.8
	Efficiency class IE 1 
	
	
	

	
	4.22.1.2
	MECHANICAL DATA
	
	
	

	
	4.22.1.2.1
	Noise less then 75 dB/50Hz
	
	
	

	
	4.22.1.2.2
	Moment of inertia - approx 3.5 kg m2
	
	
	

	
	4.22.1.2.3
	Bearing AS - 6319 C3
	
	
	

	
	4.22.1.2.4
	Bearing BS - 6319 C3
	
	
	

	
	4.22.1.2.5
	Locating bearing - NDE (standard)
	
	
	

	
	4.22.1.2.6
	With drain holes
	
	
	

	
	4.22.1.2.7
	With regreasing device
	
	
	

	
	4.22.1.2.8
	Lubrication interval -  minimum 5000 h
	
	
	

	
	4.22.1.2.9
	With External earthing
	
	
	

	
	4.22.1.2.10
	With Standard paint finish
	
	
	

	
	4.22.1.3
	GENERAL DATA
	
	
	

	
	4.22.1.3.1
	Frame size 315 L/ B3 type of construction
	
	
	

	
	4.22.1.3.2
	Weight less then 1100 kg
	
	
	

	
	4.22.1.3.3
	Frame material Grey cast iron
	
	
	

	
	4.22.1.3.4
	Degree of protection IP 55
	
	
	

	
	4.22.1.3.5
	Method of cooling TEFC - IC 411
	
	
	

	
	4.22.1.3.6
	Vibration class A
	
	
	

	
	4.22.1.3.7
	Isolation 155(F) to 130(B)
	
	
	

	
	4.22.1.3.8
	Continuous operation duty type 
	
	
	

	
	4.22.1.3.9
	Bi-directional
	
	
	

	
	4.22.1.4
	TERMINAL BOX
	
	
	

	
	4.22.1.4.1
	Material - Cast iron
	
	
	

	
	4.22.1.4.2
	Type - Gt 620
	
	
	

	
	4.22.1.4.3
	Terminal screw thread - M12
	
	
	

	
	4.22.1.4.4
	Max cable cross-sectional area - 240,00 mm2
	
	
	

	
	4.22.1.4.5
	Cable diameter - 38.0mm – 45.0mm
	
	
	

	
	4.22.1.4.6
	Cable entry - 2xM63x1,5
	
	
	

	
	4.22.1.4.7
	Cable gland  - 2 plugs
	
	
	

	
	4.22.2
	FREQUENCY INVERTER
	
	
	

	
	4.22.2.1
	GENERAL DATA
	
	
	

	
	4.22.2.1.1
	Protection Class – IP20
	
	
	

	
	4.22.2.1.2
	Voltage – 500/600 VAC
	
	
	

	
	4.22.2.1.3
	Built in EMC filter
	
	
	

	
	4.22.2.1.4
	Built in breaking chopper 
	
	
	

	
	4.22.2.1.5
	Resolution of frequency digital set value min 0.1 Hz
	
	
	

	
	4.22.2.1.6
	External braking resistor-min. 10% of motor power
	
	
	

	
	4.22.2.1.7
	Remote controlable
	
	
	

	
	4.22.2.1.8
	Safe stop included
	
	
	

	
	4.22.2.2
	POWER SUPPLY
	
	
	

	
	4.22.2.2.1
	Rated input voltage and frequency :  3 phase 500-690V 50/60Hz
	
	
	

	
	4.22.2.2.2
	Allowable voltage fluctuation :  +10%-15% 
	
	
	

	
	4.22.2.2.3
	Allowable frequency  - 45 to 65Hz
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	4.23
	Precision biosystems engineering system
	
	
	

	
	4.23.1
	GPS manual guidance system
	
	
	

	
	4.23.1.1
	Navigator with integrated GPS receiver with the possibility of receiving WAAS corrections
	
	
	

	
	4.23.1.2
	Roof GPS antenna
	
	
	

	
	4.23.1.3
	Articulating mount for Navigator
	
	
	

	
	4.23.1.4
	Vacuum mount
	
	
	

	
	4.23.1.5
	Metal plate for mounting the antenna on the roof of plastic machinery
	
	
	

	
	4.23.1.6
	Power cable
	
	
	

	
	4.23.1.7
	Antenna cable
	
	
	

	
	4.23.2
	Assisted steering system with GNSS receiver and RTK radio modem
	
	
	

	
	4.23.2.1
	electric motor, controller with tilt sensors, cable kit, 
2 x spare wheel friction
	
	
	

	
	4.23.2.2
	GNSS navigator (navigator with integrated GNSS receiver - GPS + GLONASS, GNSS  antenna, radio modem to receive RTK corrections, cable kit, activation codes for receiving OmniSTAR, RTK correction signals and GLONASS satellites
	
	
	

	
	4.23.2.3
	stand with wheel for laboratory simulation of the system.
	
	
	

	
	4.23.3
	Automated steering system with hydraulic control valve, GNSS receiver and RTK radio modem
	
	
	

	
	4.23.3.1
	GPS Navigator
	
	
	

	
	4.23.3.2
	OmniSTAR, RTK and Glonass upgrade
	
	
	

	
	4.23.3.3
	Integrated Radio Modem
	
	
	

	
	4.23.3.4
	Autopilot Control Sensor
	
	
	

	
	4.23.3.5
	Hydraulic valve block
	
	
	

	
	4.23.3.6
	Hydraulic Kit
	
	
	

	
	4.23.3.7
	Installation of cables and mounting kit
	
	
	

	
	4.23.3.8
	Stand with wheel for laboratory simulation of the Autopilot system.
	
	
	

	
	4.23.4
	RTK GNSS mobile base station
	
	
	

	
	4.23.4.1
	GNSS (GPS + GLONASS) receiver with integrated radio modem
	
	
	

	
	4.23.4.2
	GNSS antenna
	
	
	

	
	4.23.4.3
	Tripod
	
	
	

	
	4.23.4.4
	Cable set
	
	
	

	
	4.23.5
	Section switching and flow control GPS system for sprayers
	
	
	

	
	4.23.5.1
	GNSS navigator (navigator with integrated GNSS receiver - GPS + GLONASS, GNSS antenna, radio modem to receive RTK corrections, cable kit, activation codes for receiving OmniSTAR, RTK correction signals and GLONASS satellites)
	
	
	

	
	4.23.5.2
	VRA options broadcasting
	
	
	

	
	4.23.5.3
	Camera
	
	
	

	
	4.23.5.4
	Flow control module and sections
	
	
	

	
	4.23.5.5
	Switch box
	
	
	

	
	4.23.5.6
	Cable installation kit
	
	
	

	
	4.23.5.7
	Equipment to simulate the control sprayer
	
	
	

	
	4.23.6
	Optical sensing nitrogen application system for sprayers
	
	
	

	
	4.23.6.1
	GPS Navigator
	
	
	

	
	4.23.6.2
	OmniSTAR, RTK and Glonass upgrade for FMX
	
	
	

	
	4.23.6.3
	Integrated Radio Modem
	
	
	

	
	4.23.6.4
	Camera
	
	
	

	
	4.23.6.5
	Control Module
	
	
	

	
	4.23.6.6
	4 x sensor
	
	
	

	
	4.23.6.7
	Cable installation kit
	
	
	

	
	4.23.7
	Weed optical detecting and spraying system
	
	
	

	
	4.23.7.1
	2 x injectors with an integrated optical sensor
	
	
	

	
	4.23.7.2
	Controller
	
	
	

	
	4.23.7.3
	Installation of cables and mounting kit
	
	
	

	
	4.23.8
	Farm Works Pro Office Software, Office software for GPS field and event data analysis, preparing field data for GPS gudance systems and VRA maps
	
	
	

	
	4.23.9
	Ultra-rugged handheld computer with Windows Mobile® version 6 operating system 
	
	
	

	
	4.23.9.1
	Windows Mobile® 6.1 (Professional edition) 
	
	
	

	
	4.23.9.2
	Full VGA display, sunlight-readable color TFT 
	
	
	

	
	4.23.9.3
	Rugged submersible design 
	
	
	

	
	4.23.9.4
	Integrated 802.11b/g wireless capability 
	
	
	

	
	4.23.9.5
	Integrated GPS (SiRFStar III, WAAS Capable) 
	
	
	

	
	4.23.9.6
	Integrated digital camera (color with flash, 5 megapixel resolution)
	
	
	

	
	4.23.9.7
	Integrated cellular modem 
	
	
	

	
	4.23.9.8
	9-pin RS-232 serial connector
	
	
	

	
	4.23.9.9
	Integrated Bluetooth 2.0 
	
	
	

	
	4.23.9.10
	USB host and client 
	
	
	

	
	4.23.9.11
	Mobile softvare for record keeping, mapping, soil sampling, and variable rate application maps
	
	
	

	
	4.23.10
	Variable rate application system for pull-type fertilizer spreader
	
	
	

	
	4.23.10.1
	Navigator with integrated GNSS receiver - GPS + GLONASS, GNSS antenna, radio modem to receive RTK corrections, a set of cables, activation codes for receiving OmniSTAR, RTK correction signals and the GLONASS satellites.
	
	
	

	
	4.23.10.2
	VRA upgrade options
	
	
	

	
	4.23.10.3
	Control module
	
	
	

	
	4.23.10.4
	Cable installation kit
	
	
	

	
	4.23.10.5
	Hydraulic motor PAR 40 Single
	
	
	

	
	4.23.11
	Yield monitoring system for combine with GPS automatic steering and row tracking
	
	
	

	
	4.23.11.1
	GNSS receiver
	
	
	

	
	4.23.11.2
	Integrated radio modem
	
	
	

	
	4.23.11.3
	Yield monitoring upgrade for automatic formation of yield maps
	
	
	

	
	4.23.11.4
	Controller
	
	
	

	
	4.23.11.5
	Control Sensor
	
	
	

	
	4.23.11.6
	Tracking orders for the harvest
	
	
	

	
	4.23.11.7
	Block hydraulic valve
	
	
	

	
	4.23.11.8
	Hydraulic kits
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	4.24
	Hydraulic system for fatigue testing of  large elements, with stroke up to 150 mm, under force rating up to 250 kN.
	
	
	

	
	4.24.1
	Load unit with cross mounted actuator
	
	
	

	
	4.24.1.1
	Unit should contain the workbench for mounting and testing everything from a small
material specimen to a large subassembly with  maximum length up to 1500mm, width up to 500mm and height not less than 1000mm. 
	
	
	

	
	4.24.1.2
	Unit should allow a multiple actuator mounting positions 
	
	
	

	
	4.24.1.3
	At least two load train mounting positions should be possible: at the end of the workbench and in the center. 
	
	
	

	
	4.24.1.4
	Unit should be installed without special foundations or reinforcing. 
	
	
	

	
	4.24.2
	Hydraulic actuator dynamic force rating 250 kN, stroke 150 mm, rod tread M36x2
	
	
	

	
	4.24.2.1
	Actuator should be manufactured for years of reliable operation in servo hydraulic test systems. 
	
	
	

	
	4.24.2.2
	Integrated linear variable differential transformer (LVDT) should provide a piston rod displacement feedback signal to the system control electronics. 
	
	
	

	
	4.24.3
	Load cell 250KN, calibrated
	
	
	

	
	4.24.3.1
	The load cell should be connected to actuator and produce an electrical signal proportional to the force exerted by the actuator. Achieved accuracy should be at least 99% throughout the actuator force range.
	
	
	

	
	4.24.4
	Manifold with filter option
	
	
	

	
	4.24.4.1
	Manifold should correspond to the servo valves and power unit 
	
	
	

	
	4.24.5
	Servo valve 
	
	
	

	
	4.24.5.1
	Minimum flow rate 100l/min or two equvivalent
	
	
	

	
	4.24.5.2
	Servo valve should be two stage valve for pressure of at least 210 bar 
	
	
	

	
	4.24.6
	Mounting kit with spiral washers and stud
	
	
	

	
	4.24.7
	Spanner wrenche 
	
	
	

	
	4.24.8
	Appropriate hose type  set 9m, 210 bar 
	
	
	

	
	4.24.9
	Hydraulic power unit, 21 MPa, copper/nickel heat exchanger, or equivalent
	
	
	

	
	4.24.9.1
	Suplly voltage 400V 3-50 Hz
	
	
	

	
	4.24.9.2
	Operating pressure 210 bar
	
	
	

	
	4.24.9.3
	Minimum flow rate 100l/min
	
	
	

	
	4.24.9.4
	Reservoir capacity app.300l 
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	4.25
	Software for thermal-hydraulic calculations 
	
	
	

	
	
	Based on numerical methods for fluid mechanics (CFD - Computational Fluid Dynamics)
	
	
	

	
	4.25.1
	based on the finite volume method and SIMPLE type algorithms
	
	
	

	
	4.25.2
	possibility of modeling of single-phase flow 
	
	
	

	
	4.25.3
	possibility of modeling of turbulent gas-liquid two-phase flow 
	
	
	

	
	4.25.3.1
	ability to track gas-liquid interface propagation, such as Volume-of-Fluid method
	
	
	

	
	4.25.4
	possibility of modeling turbulent gas-solid particles two-phase flow 
	
	
	

	
	4.25.5
	possibility of modeling energy processes, such as combustion and flow in turbomachinery
	
	
	

	
	4.25.6
	possibility of defining the numerical mesh 
	
	
	

	
	4.25.6.1
	Cartesian coordinates
	
	
	

	
	4.25.6.2
	cylindrical coordinates
	
	
	

	
	4.25.6.3
	spherical coordinates
	
	
	

	
	4.25.6.4
	curvilinear coordinates
	
	
	

	
	4.25.7
	user-friendly interface
	
	
	

	
	4.25.8
	solid graphical presentation of results
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	8/4.27
	4.26
	Water Hardness Analyzer
	
	
	

	
	4.26.1
	Range 0 to 25 mg/l
	
	
	

	
	4.26.2
	Hardness unit - mg/l
	
	
	

	
	4.26.3
	Resolution 0,01 mg/l
	
	
	

	
	4.26.4
	Accuracy 1%
	
	
	

	
	4.26.5
	Light detector – silicine photo-sensor
	
	
	

	
	4.26.6
	LCD Display 
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	4.27
	Water Electrical Conductivity Analyzer
	
	
	

	
	4.27.1
	Measurement range:
	
	
	

	
	4.27.1.1
	0,0 to 199,9 µS/cm
	
	
	

	
	4.27.1.2
	0,0 to 1999 µS/cm
	
	
	

	
	4.27.1.3
	0,00 to 19,99 mS/cm
	
	
	

	
	4.27.1.4
	0,0 to 199,9 mS/cm
	
	
	

	
	4.27.2
	Automatic temperature compensation
	
	
	

	
	4.27.3
	Resolution:
	
	
	

	
	4.27.3.1
	0,1 µS/cm for range up to 199,9 µS/cm
	
	
	

	
	4.27.3.2
	1 µS/cm for range up to 1999 µS/cm
	
	
	

	
	4.27.3.3
	0,01 mS/cm for range up to 19,99 mS/cm
	
	
	

	
	4.27.3.4
	0,1 mS/cm for range up to 199,9 mS/cm
	
	
	

	
	4.27.4
	Accuracy 1%
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	4.28
	Portable Total Hydrocarbon Analyzer
	
	
	

	
	4.28.1
	Continuous measurement of Total Hydrocarbon (TOC) from thermal processes (combustion, gassification etc)
	
	
	

	
	4.28.2
	Measurement principle: Flame Ionization Detector (FID)
	
	
	

	
	4.28.3
	Sample gas flow 90 l/h (1.5 l/min)
	
	
	

	
	4.28.4
	Measurement range:
	
	
	

	
	4.28.4.1
	0 – 10 ppm given as propane
	
	
	

	
	4.28.4.2
	0 – 100 ppm given as propane
	
	
	

	
	4.28.4.3
	0 – 1.000 ppm given as propane
	
	
	

	
	4.28.4.4
	0 – 10.000 ppm given as propane
	
	
	

	
	4.28.4.5
	0 – 100.000 ppm given as propane
	
	
	

	
	4.28.5
	Output signal:
	
	
	

	
	4.28.5.1
	0 – 10 V
	
	
	

	
	4.28.5.2
	4 – 20 mA
	
	
	

	
	4.28.6
	Response time 1 s
	
	
	

	
	4.28.7
	Interface box with signal cables to the
analyzer and to an user-PC
	
	
	

	
	4.28.8
	LED displey
	
	
	

	
	4.28.9
	Dust Filter:
	
	
	

	
	4.28.9.1
	4 micron
	
	
	

	
	4.28.9.2
	stainless steel
	
	
	

	
	4.28.10
	Analyzer Temperature: + 100°C - + 200°C (adjustable)
	
	
	

	
	4.28.11
	Sample Line Temperature: + 45 °C - + 200 °C (adjustable), max. length 20m
	
	
	

	
	4.28.12
	Integrated Gas Supply:
	
	
	

	
	4.28.12.1
	1 l Hydrogen (fuel) gas cylinder, 200/150 bar and
	
	
	

	
	4.28.12.2
	1 l Calibration gas cylinder, 200/150 bar
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	4.28.13
	Integrated Zero-Gas Generator:
	
	
	

	
	4.28.13.1
	Diaphragm pump
	
	
	

	
	4.28.13.2
	Activated carbon filter
	
	
	

	
	4.28.13.3
	Dust filter
	
	
	

	
	4.28.14
	Power Requirements: 230 V / 50 Hz, approx. 450 watt
	
	
	

	
	4.28.15
	USB PC-Interface 5.0
	
	
	

	
	4.28.16
	Heated Sample Line:
	
	
	

	
	4.28.16.1
	5 meter
	
	
	

	
	4.28.16.2
	6 mm stainless steel tube
	
	
	

	
	4.28.16.3
	with supply cable for heated prefilter (100 W/m)
	
	
	

	
	4.28.17
	Heated Prefilter:
	
	
	

	
	4.28.17.1
	With flange for installation at the sample point
	
	
	

	
	4.28.17.2
	Pore size: 4 micron
	
	
	

	
	4.28.17.3
	Equiv. surface: 10.000 mm²
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	4.29
	Automatic isokinetic sampler
	
	
	

	
	4.29.1
	Isokinetic and constant flow rate sampling for emission measurements of gas an particulate matter. The system can manage a streamline for dust sampling, gas and vapours at the same
	
	
	

	
	4.29.2
	Automatic isokinetic sampling - Sample gas flow rate 1 – 35 l/min (Max. flow rate with free outlet 45 l/min)
	
	
	

	
	4.29.3
	Differential pressure sensor:
	
	
	

	
	4.29.3.1
	Reading range 0 – 100 mmH2O
	
	
	

	
	4.29.3.2
	Resolution 0,1 mmH2O
	
	
	

	
	4.29.3.3
	Accuracy: ± 1%
	
	
	

	
	4.29.3.4
	Response time 2 milliseconds
	
	
	

	
	4.29.4
	Static pressure:
	
	
	

	
	4.29.4.1
	Reading range -1000 – 100 mmH2O
	
	
	

	
	4.29.4.2
	Resolution 0,1 mmH2O
	
	
	

	
	4.29.4.3
	Accuracy: ± 1%
	
	
	

	
	4.29.4.4
	Response time 2 milliseconds
	
	
	

	
	4.29.5
	Absolute pressure sensor -1000 – 1000 mmH2O
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	4.29.6
	Temperature sensor:
	
	
	

	
	4.29.6.1
	Reading range -40 – 1000°C
	
	
	

	
	4.29.6.2
	Temperature inlet signal: Thermocouple Type K (Cr/All)
	
	
	

	
	4.29.6.3
	Accuracy: ± 3%
	
	
	

	
	4.29.6.4
	Resolution 1°C
	
	
	

	
	4.29.7
	Max. vacuum of the pump > 600 mmHg
	
	
	

	
	4.29.8
	Dry volumetric meter: max. error ± 2 %
	
	
	

	
	4.29.9
	Feeding: 230 Vac 220 - 50 Hz -1,5A – 345 VA
	
	
	

	
	4.29.10
	USB port to download data
	
	
	

	
	4.29.11
	RS232 serial port for the PC and printer connection
	
	
	

	
	4.29.12
	LCD Display; Polycarbonate pressure keyboard
	
	
	

	
	4.29.13
	System is able to work in compliance with the following directives and standards:
	
	
	

	
	4.29.13.1
	ISO 9096 or identical national standard
	
	
	

	
	4.29.13.2
	SRPS EN 13284-1:2009
	
	
	

	
	4.29.13.3
	EN 12919 - Standard (atmosphere in working environment – Pumps for the sampling of chemical agents with a volume flow rate of over 5 l/min) or identical national standard
	
	
	

	
	4.29.13.4
	EPA 201A - Flow rate calculation with the use of a preselector for PM10
	
	
	

	
	4.29.13.5
	2006/42/EEC – Machinery directive
	
	
	

	
	4.29.13.6
	2004/108/EEC – Electromagnetic compatibility directive
	
	
	

	
	4.29.13.7
	73/23/EEC – Low voltage directive
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	4.30
	Portable ultrasonic flow meter for gases and vapors
	
	
	

	
	4.30.1
	Tube diameter: 20 – 610 mm
	
	
	

	
	4.30.2
	Tube material: steel, plastic
	
	
	

	
	4.30.3
	Output signal: 4 to 20 mA
	
	
	

	
	4.30.4
	Battery - rechargeable
	
	
	

	
	4.30.5
	Cables 6 m to 12m
	
	
	

	
	4.30.6
	Acquisition system
	
	
	

	
	4.31
	Portable ultrasonic flow meter for liquids
	
	
	

	
	4.31.1
	Liquid velocity: 0.15 m/s to 6.2 m/s
	
	
	

	
	4.31.2
	Accuracy: ±2%
	
	
	

	
	4.31.3
	Linearity: ±0.2%
	
	
	

	
	4.31.4
	Repeatability: 0.4%
	
	
	

	
	4.31.5
	Digital LCD display 
	
	
	

	
	4.31.6
	Output signal: 4 to 20 mA
	
	
	

	
	4.31.7
	Battery - rechargeable
	
	
	

	
	4.31.8
	Sensors for pipe diameters:
	
	
	

	
	4.31.8.1
	from 6 mm to 25 mm and
	
	
	

	
	4.31.8.2
	from 25 mm to 1500 mm
	
	
	

	
	4.31.9
	High temperature sensor (200°C) for pipe diameters from 25 mm to 1500 mm
	
	
	

	
	4.31.10
	Cables 6 m to 12m
	
	
	

	
	4.31.11
	High temperature grease for sensors 200°C
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	4.32
	Ultrasonic Doppler Flow Meters
	
	
	

	
	4.32.1
	Flow Velocity Range: 0.05 to 9 m/s 
	
	
	

	
	4.32.2
	Accuracy: ±2% 
	
	
	

	
	4.32.3
	Liquid Types: Liquids containing 50 ppm of useful sonic-suspended reflectors greater than 50 microns
	
	
	

	
	4.32.4
	Pipe material: PVC, aluminum, steel, brass, cooper
	
	
	

	
	4.32.5
	High-Temperature sensor up to 200°C
	
	
	

	
	4.32.6
	Cable Length: 6 m
	
	
	

	
	4.33
	Acquisition system (2 sets) – Data Logger – 10 channels, Hi Res
	
	
	

	
	4.33.1
	10 channels isolated inputs measurements: 
	
	
	

	
	4.33.1.1
	DC voltage
	
	
	

	
	4.33.1.2
	Temperature with thermocouple
	
	
	

	
	4.33.1.3
	Cumulative pulses
	
	
	

	
	4.33.1.4
	Rotation measurement
	
	
	

	
	4.33.2
	Minimum 10 ms interval of channel scanning
	
	
	

	
	4.33.3
	Measuring parameters: 
	
	
	

	
	4.33.3.1
	– DC: ±100 m, up to ±60V, 1-5V f.s. 6 ranges, Max. resolution 5μ
	
	
	

	
	4.33.3.2
	Temperature (thermocouples) 200°C up to 2000°C (depending on sensors), Max. resolution 0,1°C T 
	
	
	

	
	4.33.4
	with external memory card
	
	
	

	
	4.33.5
	Trend graph display
	
	
	

	
	4.33.6
	Real time recording to CF card
	
	
	

	
	4.33.7
	USB communication
	
	
	

	
	4.34
	Electric Current Sensors
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	4.34.1
	Measuring parameters:
	
	
	

	
	4.34.1.1
	5 x 0-500A
	
	
	

	
	4.34.1.2
	5x 0-100 A
	
	
	

	
	4.34.1.3
	5x 0-10 A
	
	
	

	
	4.35
	High Accuracy Pressure Transmitter (4 sensors)
	
	
	

	
	4.35.1
	Pressure sensors range: -0,1 – 1 MPa
	
	
	

	
	4.35.2
	Accuracy: 0,05%
	
	
	

	
	4.35.3
	Pressure Ports: G1/4 or G1/2 
	
	
	

	
	4.35.4
	Output: 4-20 mA
	
	
	

	
	4.35.5
	Stainless steel construction
	
	
	

	
	4.36
	Infrared camera
	
	
	

	
	4.36.1
	Temperature range -20°C to 350°C 
	
	
	

	
	4.36.2
	Temperature accuracy ±2°C, ± 2% of reading
	
	
	

	
	4.36.3
	Image storage 1000 images
	
	
	

	
	4.36.4
	Focus distance 0,1 m
	
	
	

	
	4.36.5
	Emissivity table  0.1 to 1.0 (adjustable)
	
	
	

	
	4.36.6
	Field of view/min focus distance 25°x25°/0.12m
	
	
	

	
	4.36.7
	Thermal sensitivity (N.E.T.D) <0.1°C on 25°C
	
	
	

	
	4.36.8
	Detector Type - Focal plane array (FPA) 32,400 pixels (180 x 180)
	
	
	

	
	4.36.9
	Display 3.5” color LCD
	
	
	

	
	4.36.10
	Video output MPEG-4 via USB
	
	
	

	
	4.36.11
	Visible Camera Resolution 2.3 Megapixels (1536 x 1536)
	
	
	

	
	4.37
	Two-Color Digital Pyrometer
	
	
	

	
	4.37.1
	Spectral range: 1.45 - 1.8 μm
	
	
	

	
	4.37.2
	Detector Type: InGaAs
	
	
	

	
	4.37.3
	Temperature range: 350 - 1300 °C
	
	
	

	
	4.37.4
	Emissivity: 0.20…..1.00
	
	
	

	
	4.37.5
	1/2 ratio: 0.800…..1.200
	
	
	

	
	4.37.6
	Measuring uncertainty: 0.3% of full range <1500°C
	
	
	

	
	4.37.7
	Repeatability: 0.1% of measured value
	
	
	

	
	4.37.8
	Temperature resolution: 
	
	
	

	
	4.37.8.1
	analog <0.1% of adjusted temperature range;
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	4.37.8.2
	digital 0.1°C
	
	
	

	
	4.37.9
	Analog output: 0/4 - 20 mA, 500 max. load
	
	
	

	
	4.37.10
	Power supply: 24 V AC/DC( 12 - 30 V AC/DC); AC: 48 – 62 Hz, 7.5 VA
	
	
	

	
	4.37.11
	Digital interface : RS 232
	
	
	

	
	4.37.12
	Operating temperature: -10…..+ 70 °C
	
	
	

	
	4.37.13
	Weight: 500 g
	
	
	

	
	4.37.14
	Focus distance: 300 - 3000 mm
	
	
	

	
	4.37.15
	Protection standard: IP65
	
	
	

	
	4.37.16
	Response time: 2 ms (adjustable up to 10 s )
	
	
	

	
	4.37.17
	5 m grounded PVC cable with connector for power supply and signal transmit (Including 1 m of communication cable with 9-pin SUB-D connector)
	
	
	

	
	4.37.18
	Laser pointer: 650 nm,< 1 mW
	
	
	

	
	4.37.19
	Software Package SensorWin for display and data acquisition
	
	
	

	
	4.37.20
	Guarantee period: 24 months 
	
	
	

	
	4.37.21
	Rotating tripod/base
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	4.38
	Dissolved Oxygen Analyzer
	
	
	

	
	4.38.1
	Online measurements when connected to pipeline
	
	
	

	
	4.38.2
	Measurement range:
	
	
	

	
	4.38.2.1
	0 to 20 ppb
	
	
	

	
	4.38.2.2
	0 to 200 ppb
	
	
	

	
	4.38.2.3
	0 to 2 ppm
	
	
	

	
	4.38.2.4
	0 to 20 ppm
	
	
	

	
	4.38.3
	Temperature 0-45°C
	
	
	

	
	4.38.4
	LCD Display 
	
	
	

	
	4.38.5
	Repeatability:
	
	
	

	
	4.38.5.1
	+/- 0.1 ppb for 0 do 20 ppb range
	
	
	

	
	4.38.5.2
	+/- 0.3 ppb for 0 do 200 ppb range
	
	
	

	
	4.38.5.3
	+/- 0.03 ppm for 0 do 2 ppm range
	
	
	

	
	4.38.5.4
	+/- 0.003 ppm for 0 do 20 ppm range
	
	
	

	
	4.38.6
	Automatic temperature compensation
	
	
	

	
	4.38.7
	Battery – rechargeable
	
	
	

	
	4.38.8
	Automatic zero calibration for dissolved oxygen
	
	
	

	
	4.38.9
	Automatic span calibration for dissolved oxygen in air
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	No46 - Faculty of Mechanical Engineering Belgrade - Three component Laser Doppler anemometer for hydraulic turbomachinery and wind tunnel measurements
	
	
	

	
	4.39
	3-D Laser Doppler Velocimetry - System
	
	
	

	
	4.39.1
	TECHNICAL DESCRIPTION
	
	
	

	
	
	This three component LDV system should successfully measure high frequency turbulence in all fluids, both in internal and open flows. The 3D-LDV system should consist at minimum of the following items:
	
	
	

	
	4.39.2
	LASER, BASE & MOUNTS
	
	
	

	
	4.39.2.1
	Argon ion laser, 5W maximum power (Gaussian), water-cooled, with proper  mounts and base, remote control unit with 5m cable, operating at 280 V AC 3-phase supply with laser safety cover. With proper transformer.
	
	
	

	
	4.39.3
	OPTICAL COMPONENTS
	
	
	

	
	4.39.3.1
	Fiber light multicolor beam generator with six fiberoptic couplers, for use with corresponding series fiberoptic probes.
	
	
	

	
	4.39.4
	FIBEROPTIC TRANSCEIVERS, BEAM EXPANDERS, ADDITIONAL LENSES
	
	
	

	
	4.39.4.1
	Two component fiber-optic transceiver probe (or 2D-transceiver) for 514.5 and 488nm, having at least 61mm clear aperture and min. 10m in length fiber-optic cable. One lens, preferably of focal length of at least 350mm should come as standard with this probe.
	
	
	

	
	4.39.4.2
	One component fiber-optic transceiver probe (or 1D-transceiver) for 476.5nm, having at least 61mm clear aperture and min. 10m in length fiber-optic cable. One lens, preferably of focal length of at least 350mm should come as standard with this probe.
	
	
	

	
	4.39.4.3
	Three component fiber-optic transceiver probe (or 5-beam transceiver) 514.5, 488 and 476.5nm, having at least 61mm clear aperture and min. 10m in length fiber-optic cable. One lens, preferablyof focal length of at least 250mm should come as standard with this probe.
	
	
	

	
	4.39.4.4
	Set of external beam expanders that works for all  corresponding series fiberoptic transceiver probes, having an expansion rate of ~2.5 to 2.6 and increasing the clear aperture of the transceivers from 61mm to 153mm
	
	
	

	
	4.39.4.5
	Set of lenses of 153 mm clear aperture to be used with external beam expanders and having focal lengths of approximately 2280mm. 
	
	
	

	
	4.39.4.6
	Set of lenses of 153 mm clear aperture to be used with external beam expanders and having focal lengths of approximately 750mm.
	
	
	

	
	4.39.5
	TRAVERSE, MOUNTING KIT AND RAIL HARDWARE
	
	
	

	
	4.39.5.1
	3D LDV (2 probe) Mount Kit, with mounts and rotation plates for attaching two LDV probes to a 90 x 90mm rail, and pinhole assembly for alignment. Probe precise supports and mounts (incl. rotation tilt, probe rotation and translation) for proper alignment, in order to ensure accurate overlap of the 3 measurement volumes (Green, Blue and Violet) for performing precise 3D measurements
	
	
	

	
	4.39.5.2
	Mounting bench: 90 x 90mm rail, min. 1.8m long
	
	
	

	
	4.39.5.3
	3-axis heavy duty traverse system, with minimum travel range 1000 x 1000 x 1500mm, where first two values are for horizontal direction and the last one denotes vertical direction, with mounting base, 3-axis controller, hand control unit, 220V AC. This mechanism must be controlled by LDV software for automated measurements.
	
	
	

	
	4.39.6
	PHOTODETECTOR MODULE
	
	
	

	
	4.39.6.1
	Three-Channel Photo Detector Module for velocity, 514.5,  488 and 476.5nm. The photodetector module should be in the position to accept the light signals from both 2-probe configuration arrangement (meaning 2D-transceiver and 1D-tranceiver) and from a single 5-beam 3-D probe arrangement.
	
	
	

	
	4.39.7
	PROTECTION
	
	
	

	
	4.39.7.1
	Set of two Laser Protective Eyewear Nd:YAG, for 315 to 532 nm.
	
	
	

	
	4.39.8
	SIGNAL ANALYZERS
	
	
	

	
	4.39.8.1
	Multibit digital burst correlator for velocity, 100MHz maximum Doppler frequency, 400MHz maximum sampling rate, 3 channels, preferably firewire interface, with corresponding LDV data acquisition and analysis software package.
	
	
	

	
	4.39.9
	SOFTWARE
	
	
	

	
	4.39.9.1
	Adequate integrated software for above defined processors should be included with the system that performs data capturing, processing, analysis and presentation of the collected data. Built in spectral, correlation add-ons and other for statistical data processing. Software should operate under Windows XP64bit/WIN7.
	
	
	

	
	4.39.10
	SEEDING
	
	
	

	
	4.39.10.1
	Hollow glass seed particles 8-12 microns diameter, 1.1. g/cc density, 1 l bottle. Quantity: 2.
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	4.40
	Calibrated Hot Box Apparatus for Determination of Thermal Performance of Windows and Doors (according to ISO12567-1)
	
	
	

	
	4.40.1
	Measurement method: EN ISO 8990, EN ISO12567-1 (calibrated hot box)
	
	
	

	
	4.40.2
	Temperature range of the cold side: from -10 °C to +10 °C
	
	
	

	
	4.40.3
	Temperature range of the warm side: from +10°C to +30 °C
	
	
	

	
	4.40.4
	Thermal transmittance measurement range: 0,5 to 4 Wm-2K-1
	
	
	

	
	4.40.5
	Accuracy of thermal transmittance measurement: <7% 
	
	
	

	
	4.40.6
	Air flow measurement range on the cold side: 0 to 10 ms-1
	
	
	

	
	4.40.7
	Air flow measurement range on the warm side:0 to 5 ms-1
	
	
	

	
	4.40.8
	Specimen sizes for windows (ISO 12567-1): 1230x1480mm
	
	
	

	
	4.40.9
	Specimen sizes for doors (ISO 12567-1): 1000x2000mm
	
	
	

	
	4.40.10
	Calibration panels for windows (2 pieces): a) tickness 20 mm; b) thickness 60 mm
	
	
	

	
	4.40.11
	Calibration panels for doors (2 pieces): a) tickness 20 mm; b) thickness 60 mm
	
	
	

	
	4.40.12
	Number of temperature sensors on calibration panels: 64 pieces (4x8 on each side)
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	4.41
	Calibrator for Temperature Measuring Devices
	
	
	

	
	4.41.1
	Temperature: J, K, T, E, L, N, IN (0.1 º C), B, R, C (1 º C)
	
	
	

	
	4.41.2
	Electric current: 0 – 24 mA, Resolution: 0.001 mA
	
	
	

	
	4.41.3
	Source: 0 – 10 V, Resolution: 0.01 mV
	
	
	

	
	4.41.4
	Resistance: 0 – 3200 Ω, Resolution: 0.01 – 0.1 Ω
	
	
	

	
	4.41.5
	Max. measuring voltage: 30 V
	
	
	

	
	4.41.6
	The accuracy of electric current: 0.02 % 
The accuracy of the supply voltage: 0.02 % 
The accuracy of resistivity: 0.10 – 1.0 Ω
	
	
	

	
	4.41.7
	Temperature accuracy: 0.7 ºC (J, K, T, E, L, N, O) 
                                      1.4 º C (B, R, S)
	
	
	

	
	4.41.8
	Operating temperature: -10 ºC to 55 ºC
	
	
	

	
	4.41.9
	Contact thermometer for temperatire measuring: 
A / D converter: delta-sigma, 15-bit
	
	
	

	
	4.41.10
	Contact thermometer temperature range:
-200 to +1370°C (K-type), -200 to +1300°C (N-type), -200 to +900°C (L-type), -200 to +950°C (J-type), -200 to +600°C (U-type), -200 to +400°C (T-type), 0 to +1760°C (S-type)
	
	
	

	
	4.41.11
	Contact thermometer resolution: 0.1 K
	
	
	

	
	4.41.12
	Contact thermometer temperature accuracy:
± 0.05 K
	
	
	

	
	4.41.13
	Contact thermometer system accuracy: ± 0.1%
	
	
	

	
	4.41.14
	Contact thermometer rated temperature:
+22°C ± 2K
	
	
	

	
	4.41.15
	Contact thermometer temperature sensitivity:
0.01 %/K
	
	
	

	
	4.41.16
	Contact thermometer operating temperature:
-10 to +60 °C
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	4.42
	Multifunction Device for Measuring Voltage, Amperage and Temperature
	
	
	

	
	4.42.1
	A / D converter: delta-sigma, 24-bit
	
	
	

	
	4.42.2
	Number of inputs/outputs: 5/2
	
	
	

	
	4.42.3
	Number of operations per second: 50
	
	
	

	
	4.42.4
	Number of channels: 5 primary
	
	
	

	
	4.42.5
	Operating temperature: -10 to +60 °C
	
	
	

	
	4.42.6
	Humidity: 10 – 90%
	
	
	

	
	4.42.7
	Memory: 512 KB
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	4.43
	Experimental Table Multimeter with Sensors
	
	
	

	
	4.43.1
	Rated current AC / DC:
100pA – 1A / 100 pA – 10A, (100p resolution)
	
	
	

	
	4.43.2
	Voltage AC / DC: 100 nV – 1000 V (100 nV)
	
	
	

	
	4.43.3
	Frequency: 1 μHz – 1 MHz (1 μHz)
	
	
	

	
	4.43.4
	Resistance: 10 μΩ – 1 GΩ (10 μΩ)
	
	
	

	
	4.43.5
	Capacity: 1 pF – 0.1 F (1 pF)
	
	
	

	
	4.43.6
	Temperature: -200 to +600 °C (0.01 °C)
	
	
	

	
	4.43.7
	Temperature range: -200 to +600 °C (0.01 °C)
	
	
	

	
	4.43.8
	LED conductivity tester
	
	
	

	
	4.43.9
	The accuracy of the current power AC/DC:
0.10 ± 0.04 W / 0.050 ±0.005 W
	
	
	

	
	4.43.10
	Voltage accuracy AC / DC:
0.06 ± 0.03 V / 0.0024 ± 0.0005 V
	
	
	

	
	4.43.11
	Accuracy rate: 0.01%
	
	
	

	
	4.43.12
	The accuracy of resistance: 0.010Ω ±0.001Ω
	
	
	

	
	4.43.13
	Capacity accuracy: 1%
	
	
	

	
	4.43.14
	Accuracy of temperature: 0.06 °C
	
	
	

	
	4.43.15
	CO2 Concetration measuring sensor measuring range: 0 – 0.5%, 0 – 2.5%, 0 – 10%, 0 – 25%
	
	
	

	
	4.43.16
	CO2 Concetration measuring sensor resolution: 50 – 100ppm to 5000ppm, <200ppm to 2.5%
	
	
	

	
	4.43.17
	CO2 Concetration measuring sensor output voltage: 0 – 2V
	
	
	

	
	4.43.18
	CO2 Concetration measuring sensor deposition time: < 60s
	
	
	

	
	4.43.19
	CO2 Concetration measuring sensor basic accuracy: ± 2%
	
	
	

	
	4.43.20
	CO2 Concetration measuring sensor reproducibility: ± 1%
	
	
	

	
	4.43.21
	CO2 Concetration measuring sensor operating temperature: +5 to +40°C
	
	
	

	
	4.43.22
	CO2 Concetration measuring sensor humidity:
0 – 95%
	
	
	

	
	4.43.23
	O2 Concetration measuring sensor measuring principle: electrochemical cells
	
	
	

	
	4.43.24
	O2 Concetration sensor measurement range: 1 – 100% O2 (linear)
	
	
	

	
	4.43.25
	O2 Concetration sensor resolution: 0.01% O2
	
	
	

	
	4.43.26
	O2 Concetration sensor response time: <40s
	
	
	

	
	4.43.27
	O2 Concetration sensor signal sensitivity: <2% signal per month
	
	
	

	
	4.43.28
	O2 Concetration sensor measur. accuracy: 1% O2
	
	
	

	
	4.43.29
	O2 Concetration sensor voltage deviation at 20°C: < 20 μV
	
	
	

	
	4.43.30
	O2 Concetration sensor nominal conditions:
20°C, 50rH, 1013mbar
	
	
	

	
	4.43.31
	O2 Concetration sensor temperature: -20 to +50°C
	
	
	

	
	4.43.32
	O2 Concetration sensor pressure: atm. ± 10%
	
	
	

	
	4.43.33
	O2 Concetration sensor humidity: 0 – 99%
	
	
	

	
	4.43.34
	Moisture content sensor type: Conductive
	
	
	

	
	4.43.35
	Moisture content sensor humidity: 7 – 30% (wood)
	
	
	

	
	4.43.36
	Moisture content sensor reproducibility: ± 1%
	
	
	

	
	4.43.37
	Moisture content sensor operating temperature:
0 to +60°C
	
	
	

	
	4.43.38
	Moisture content sensor rated temperature:
23°C ± 2°C
	
	
	

	
	4.43.39
	Moisture content sensor output signal: 0 – 2V
	
	
	

	
	4.43.40
	Moisture content sensor dimensions of measurement: Ø3 x 50 mm
	
	
	

	
	4.43.41
	Flow & temperature measuring sensor flow range: 0.08 – 2 m/s
	
	
	

	
	4.43.42
	Flow & temperature measuring sensor resolution: 0.001 ms
	
	
	

	
	4.43.43
	Flow & temperature measuring sensor response time: < 1.5 s
	
	
	

	
	4.43.44
	Flow & temperature measuring sensor temperature range: -20 to +70°C
	
	
	

	
	4.43.45
	Flow & temperature measuring sensor resolution: 0.1°C
	
	
	

	
	4.43.46
	Flow & temperature measuring sensor time coefficient: 10s
	
	
	

	
	4.43.47
	Flow & temperature measuring sensor flow accuracy: ± 0.04 m/s ±1%
	
	
	

	
	4.43.48
	Flow & temperature measuring sensor temperature compensation: 0 to +50°C
	
	
	

	
	4.43.49
	Flow & temperature measuring sensor effect of temperature: ± 0.5% (0.3 – 2 m/s)
	
	
	

	
	4.43.50
	Flow & temperature measuring sensor exactly. temperature: ± 0.7°C
	
	
	

	
	4.43.51
	Flow & temperature measuring sensor probe diameter: 6mm
	
	
	

	
	4.43.52
	Humidity measuring sensor type: Capacitive
	
	
	

	
	4.43.53
	Humidity measuring sensor humidity: 0–100% RH
	
	
	

	
	4.43.54
	Humidity measuring sensor reproducibility:
<1% RH
	
	
	

	
	4.43.55
	Humidity measuring sensor response time:
10s (1m/s)
	
	
	

	
	4.43.56
	Humidity measuring sensor temperature range:
-30 to +100°C
	
	
	

	
	4.43.57
	Humidity measuring sensor type: NTC
	
	
	

	
	4.43.58
	Humidity measuring sensor humidity accuracy:
± 2%
	
	
	

	
	4.43.59
	Humidity measuring sensor rated temperature:
25°C ± 3°C
	
	
	

	
	4.43.60
	Humidity measuring sensor temperature accuracy: ±0.4°C (-20 to 0°C), ±0.1°C (0 to 70°C),
±0.6°C (+70 to 100°C)
	
	
	

	
	4.43.61
	UVA radiation measuring sensor UV radiation:
0 – 3 mW/cm2
	
	
	

	
	4.43.62
	UVA radiation measuring sensor spectral sensitivity: 310 – 400 nm
	
	
	

	
	4.43.63
	UVA radiation measuring sensor max. spectral sensitivity: 335 nm
	
	
	

	
	4.43.50
	UVA radiation measuring sensor output signal:
0 – 2 V
	
	
	

	
	4.43.65
	UVA radiation measuring sensor cos correction:
f2 < 3 %
	
	
	

	
	4.43.66
	UVA radiation measuring sensor linearity/absolute error : <1% / <10%
	
	
	

	
	4.43.67
	UVA radiation measuring sensor residual voltage: < 10 mV
	
	
	

	
	4.43.68
	UVA radiation measuring sensor rated temperature: 22 ± 2 °C
	
	
	

	
	4.43.69
	UVA radiation measuring sensor operating temperature: -20 to +60 °C
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	4.44
	Experimental unit for free and forced convection 
	
	
	

	
	4.44.1
	Air duct: flow cross-section: 120x120mm², length 1m, max. air velocity: 3.0m/s,max. flow rate 160m3/h
	
	
	

	
	4.44.2
	Heating elements: temperature limiting using bimetallic  strip at 120°C, max. heating capacity: 170W, flat plate surface area: 0.014m², pipe bundle surface area: 0.098m², surface area of fins: 0.14m²
	
	
	

	
	4.44.3
	Measuring ranges:1x air velocity: 0...10m/s, temperature: 2x 0...100°C, 1x 0...200°C (thermocouple), power: 0...200W
	
	
	

	
	4.44.4
	Dimensions and Weight- l x w x h: 700 x 350 x 1200 mm, (air duct)- l x w x h: 470 x 380 x 210 mm, weight-approx. 44 kg
	
	
	

	
	4.44.5
	Connections: 230V, 50/60Hz, 1 phase or 120V, 60Hz, 1 phase or 120V, CSA, 1 phase

	
	
	

	
	4.44.6
	1 experimental unit,3 heating elements,1 display and control unit,1 LabVIEW software CD + USB cable, 1 manual
	
	
	

	8/4.9
	4.45
	Four component net radiation sensor
	
	
	

	
	4.45.1
	Temperature range: -40 to +80 °C
	
	
	

	
	4.45.2
	Measurement range 0 to 2000 W/m2
	
	
	

	
	4.45.3
	Spectral range 4500 to 50000 nm
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	4.46
	Experimental unit for examining heat conduction in solids
	
	
	

	
	4.46.1
	Determination of the thermal conductivity of various specimens
	
	
	

	
	4.46.2
	Heat transfer through different specimens connected in series
	
	
	

	
	4.46.3
	Heating capacity, adjustable
	
	
	

	
	4.46.4
	Several temperature sensors, display with selector switch
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	4.47
	Experimental unit for air humidity measurement
	
	
	

	
	4.47.1
	Humidifier: ultrasonic atomiser, power consumption 21.6W,low water cut-off
	
	
	

	
	4.47.2
	Dehumidifier: Peltier element cooling capacity   56.6W (50°C ambient temperature), cooling surface 1600mm²
	
	
	

	
	4.47.3
	Hair hygrometer with deflective needle-measuring range: 0...100% r. h.
	
	
	

	
	4.47.4
	Hygrometer with synthetic fibre: output voltage: 0...10V, measuring ranges: 0...100% r. h. /-  30...80°C
	
	
	

	
	4.47.5
	Capacitive sensor with digital display: output voltage: 0...10V,- measuring range: 1...100% r. h.
	
	
	

	
	4.47.6
	Psychrometer with thermometer: measuring range: -10...60°C, graduation: 0.5°C
	
	
	

	
	4.47.7
	Dimensions and Weight:l x w x h: 1250 x 700 x 1930 mm, weight: approx. 120 kg
	
	
	

	
	4.47.8
	Scope of Delivery: 1 trainer, 1 psychrometer, 2 hygrometers, 1 capacitive humidity sensor, 1 set of instructional material
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	4.48
	Experimental Module for Solar Measurements
	
	
	

	
	4.48.1
	Measurement with commercially available measuring instruments for field operation
	
	
	

	
	4.48.2
	Suitable for sunlight and artificial light
	
	
	

	
	4.48.3
	Suitable for experiments of physical behaviour of solar modules under various conditions: irradiation and shadowing
	
	
	

	
	4.48.4
	Connection modes of modules: serial connection and parallel connection
	
	
	

	
	4.48.5
	Rheostat as variable load
	
	
	

	
	4.48.6
	2 power resistors for extending the measuring range
	
	
	

	
	4.48.7
	Measuring unit with digital displays for current, voltage, irradiation intensity and temperature
	
	
	

	
	4.48.8
	Reference cell as irradiation sensor
	
	
	

	
	4.48.9
	Temperature measuring range: 0...100°C
	
	
	

	
	4.48.10
	Voltage measuring range: 0...200 VDC
	
	
	

	
	4.48.11
	Electric current measuring range: 0...20 A
	
	
	

	
	4.48.12
	IR radiation intensity measuring range:
0...1500 W/m²
	
	
	

	
	4.48.13
	Angle of inclination: 0...90°
	
	
	

	
	4.48.14
	Connections: 230V, 50/60Hz, 1 phase or 120V, 60Hz, 1 phase
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	4.49
	Advanced Temperature Measurement Trainer
	
	
	

	
	4.49.1
	Heater heating tank: tubular heater 2kW
	
	
	

	
	4.49.2
	temperature limit: approx. 80°C
	
	
	

	
	4.49.3
	Stirring machine: 330min-1
	
	
	

	
	4.49.4
	Fan, motor 5W, 1300min-1, axial impeller
	
	
	

	
	4.49.5
	Measurement ranges: mercury thermometer: 0...100°C, thermometer (organic liquid)  0...100°C, bimetallic thermometer: 0...100°C,psychrometer: 0...60°C
	
	
	

	
	4.49.6
	sensors: thermocouple: -40...1200°C, thermistor (NTC): 20...55°C, Pt100: -50...400°C
	
	
	

	
	4.49.7
	Dimensions and Weight:l x w x h: 1200x700x1550mm, weight: approx. 120kg
	
	
	

	
	4.49.8
	Connections: 230V, 50Hz, 1 phase,cold water connection
	
	
	

	
	4.49.9
	Scope of Delivery: 1 trainer, 1 manual
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	4.50
	Experimental unit for investigating thermal and visible radiation 
	
	
	

	
	4.50.1
	Blackbody emitter with thermopile to investigate thermal radiation
	
	
	

	
	4.50.2
	White light source with luxmeter to investigate visible radiation
	
	
	

	
	4.50.3
	Absorption plate and reflection plate fitted with thermocouples to investigate Kirchhoff's laws
	
	
	

	
	4.50.4
	Intensity of thermal radiator and light source adjustable
	
	
	

	
	4.50.5
	3 colour filters with holder (red, green, infrared), aperture
	
	
	

	
	4.50.6
	Luxmeter to measure the illuminance
	
	
	

	
	4.50.7
	Thermocouples to measure the temperature
	
	
	

	
	4.50.8
	Thermopile to measure the radiation capacity
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	4.51
	Device for determining air quality by measuring the concentration of CO2
	
	
	

	
	4.51.1
	Measurement range 0 to 5000 ppm
	
	
	

	
	4.51.2
	Measurement accuracy ± 3.0% of reading or ± 50 ppm
	
	
	

	
	4.51.3
	Measurement resolution 1 ppm
	
	
	

	
	4.51.4
	Temperature sensor - thermistor
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	4.52
	Infrared temperature gauge 
	
	
	

	
	4.52.1
	temperature range from -18 ° to 2000 ° C
	
	
	

	
	4.52.2
	Point-to-point or multidrop installation (up to 15 sensors)
	
	
	

	
	4.52.3
	Windows, or similar/equivalent software for remote configuration control
	
	
	

	
	4.52.4
	Special models for glass and plastic applications
	
	
	

	
	4.52.5
	Advanced signal processing
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	4.53
	Portable data acquisition system with six external ports and twenty four digital and analog channels
	
	
	

	
	4.53.1
	13-bit analog-digital converter signal (ADC)
	
	
	

	
	4.53.2
	Application "software" supported by the operating system "Windows"
	
	
	

	
	4.53.3
	Adjustable operating system / programs and connectivity interfaces of the plug-in
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	4.54
	Thermal conductivity meter
	
	
	

	
	4.54.1
	Measuring range: 0 µS/cm to 2000 mS/cm depending on cell constant -50 to 150°C 1mg/l to 200g/l NaCl (calc.)
	
	
	

	
	4.54.2
	Accuracy: 1% of m.v. (conductivity) ±0.4°C (-50 to -25.1°C and 75 to 99.9°C) ±0.5% of m.v. (100 to 150°C) 1.2% of m.v. (NaCl)
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	4.55
	Portable system for collecting data on temperature with 4 channels and the cursor
	
	
	

	
	4.55.1
	Measuring range: -200 to 1000 ˚ C (type K),                              -200 To 400 ˚ C (type T)
	
	
	

	
	4.55.2
	Memory: 48,000 readings,
	
	
	

	
	4.55.3
	Storage temperature: -40 ˚ C to +85 ˚ C
	
	
	

	
	4.55.4
	Operating temperature: 0 ˚ C to +70 ˚ C
	
	
	

	
	4.55.5
	Protection class: IP43
	
	
	

	
	4.55.6
	Accuracy: ± 0.5% of measured values ​​(+70.1 to +1000 ° C),  ± 1.5% of measured values ​​(-200 to -100.1 ° C), ± 0.3 ° C (-100 to +70 ° C)
	
	
	

	
	4.55.7
	Temperature Resolution: 0.1 ˚ C
	
	
	

	
	4.55.8
	Dimensions: 103 x 56 x 33 mm
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	4.56
	Device for determining the tightness of doors and windows on buildings
	
	
	

	
	4.56.1
	Automated and professional system with a fan power of 2 hp and a lightweight, rigid and ajustuble frame for easy installation on a wide range of doors and windows of different sizes
	
	
	

	
	4.56.2
	Suitable for finding non-sealed places on door and window frames on large residential and commercial buildings
	
	
	

	
	4.56.3
	Digital device for measuring the pressure and for monitoring and control of air flow through the system
	
	
	

	
	4.56.4
	Possible connection with PC and fully automated testing of the air flow
	
	
	

	
	4.56.5
	Door frame with rigid and solid plates
	
	
	

	
	4.56.6
	Pipes for measuring the air pressure in the room and for measuring the air flow
	
	
	

	
	4.56.7
	Accuracy of air flow through the fan: ± 5% or ± 3%
	
	
	

	
	4.56.8
	Maximum air flow in freely air flow: 3823 l/s,
13762 m3/h
	
	
	

	
	4.56.9
	Maximum air flow at a pressure of 50 Pa: 3776 l/s,
13592 m3 / h
	
	
	

	
	4.56.10
	Maximum air flow at a pressure of 300 Pa:
1888 l/s, 6796 m3/h
	
	
	

	
	4.56.11
	Minimum air flow at a pressure of 10 Pa:
18 l/s, 65 m3/h
	
	
	

	
	4.56.12
	Dimensions: panel heights: 194 – 221 cm
	
	
	

	
	4.56.13
	Dimensions: cover width: 81 – 124 cm
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	4.57
	Precision Calibrator for noncontact infrared temperature gauge
	
	
	

	
	4.57.1
	Temperature range: -15 ° C to 500 ° C
	
	
	

	
	4.57.2
	Display Accuracy: ± 0.35 ° C to ± 1.60 ° C depending on the area measurements
	
	
	

	
	4.57.3
	Thermometer emissivity compensation
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	4.58
	Two-channel thermometer
	
	
	

	
	4.58.1
	Measuring range of solid surface temperature: -22 to 572 ° F
	
	
	

	
	4.58.2
	Resolution of temperature measurement of solid surface: 0.1 ° F
	
	
	

	
	4.58.3
	Error in measuring the temperature of solid surfaces: ± 3.6 ° F (-22 to 212 ° F) or ± 2% of reading
	
	
	

	
	4.58.4
	Measuring range for air temperature:-14do 122 ° F
	
	
	

	
	4.58.5
	The resolution measurements of air temperature: 0.1 ° F
	
	
	

	
	4.58.6
	Error in measurement of air temperature: ± 0.9 ° F
	
	
	

	
	4.58.7
	Unit: ° C / ° F
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	4.59
	Mikromanometar 
	
	
	

	
	4.59.1
	Measuring range: ± 40 "H2O
	
	
	

	
	4.59.2
	Resolution: 0.01 "H2O
	
	
	

	
	4.59.3
	Error of measurement: ± 0.01 "H2O (0 to 0.12" H2O), ± 0.02 "H2O (0.13 to 0.4" H2O), ± 0.04 "H2O + 1.5% reading (0.41 to 40" H2O)
	
	
	

	
	4.59.4
	Units: hPa, mbar, Pa, mm H2O, mm Hg, in H2O, in Hg, 
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	4.60
	Without contact optical tachometer
	
	
	

	
	4.60.1
	Measuring range: 100 to 29,999 rpm
	
	
	

	
	4.60.2
	Measurement resolution: 0.1 rpm on the range (100 to 999.9 rpm) or 1 rpm in the range (1.000 to 29.999 rpm)
	
	
	

	
	4.60.3
	Error of measurement: ± 0.02%
	
	
	

	
	4.60.4
	Units: rpm / rps
	
	
	

	
	4.60.5
	The interval between dvaočitavanja: 0.5 s
	
	
	

	
	4.60.6
	Operating temperature: 32 to 120 ° F
	
	
	

	
	4.60.7
	Operating temperature: 14 to 133 ° F
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	4.61
	Anemometer with termohigrometrom 
	
	
	

	
	4.61.1
	Measuring range of flow velocity: 80 to 4000 fpm 
	
	
	

	
	4.61.2
	Resolution of measuring speed: 1 fpm
	
	
	

	
	4.61.3
	Measuring range of temperatures: 14 to 122 ° F
	
	
	

	
	4.61.4
	Measurement resolution temeparture: 0.1 ° F
	
	
	

	
	4.61.5
	Measuring accuracy temeparture: 0.9 ° F 
	
	
	

	
	4.61.6
	Measuring range of humidity: 0 to 100% RH
	
	
	

	
	4.61.7
	Resolution of measuring moisture content: 0.1% RH
	
	
	

	
	4.61.8
	Dimension (including by the protective cap) 5 x 1.7 x 1 " 
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	4.62
	Portable device with a flexible cable for visuel inspection
	
	
	

	
	4.62.1
	Operating temperature: 32 to 113 ° F
	
	
	

	
	4.62.2
	Tube diameter: 0.42 "
	
	
	

	
	4.62.3
	Barrel length: 72 "
	
	
	

	
	4.62.4
	Tube diameter: 0.42 "
	
	
	

	
	4.62.5
	Visible distance: 0.4 "
	
	
	

	
	4.62.6
	Display: color LCD
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	No46 - Faculty of Mechanical Engineering Belgrade - Laboratory for rational use of energy  
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	4.63
	CFD software for Academic Use
	
	
	

	
	4.63.1
	Fluid dynamics - 3D flow modelling, turbulence, phase change
	
	
	

	
	4.63.2
	modelling of termperature field
	
	
	

	
	4.63.3
	furnance combustion modelling
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	4.64
	Computer simulation program for building performance analysis
	
	
	

	
	4.64.1
	construction of detailed 3D models of buildings
	
	
	

	
	4.64.2
	ability to control parameters
	
	
	

	
	4.64.3
	input files and other formats such as DXF and gbXML
	
	
	

	
	4.64.4
	calculation of energy consumption for each room individually and whole building
	
	
	

	
	4.64.5
	simulation of HVAC systems work
	
	
	

	
	4.64.6
	economic analysis: costs and "lifecycle" analysis
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	4.65
	Functional architectural 3D model software
	
	
	

	
	4.65.1
	design of complex mechanical and electrical systems
	
	
	

	
	4.65.2
	design of complex piping
	
	
	

	
	4.65.3
	linking systems in a complex functional structure
	
	
	

	
	4.65.4
	аllows use of external applications, such as Simulink
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	4.66
	Blower-Door for infiltration measurement
	
	
	

	
	4.66.1
	Number of fans - 3
	
	
	

	
	4.66.2
	Maximum flow – 41 286 m3/h
	
	
	

	
	4.66.3
	Maximum flow at 50 Pa test pressure – 40 776 m3/h
	
	
	

	
	4.66.4
	Maximum flow at 300 Pa test pressure – 6 796 m3/h
	
	
	

	
	4.66.5
	Minimum flow at 10 Pa - 65 m3/h
	
	
	

	
	4.66.6
	Infiltration rate – up to 10 m3/h/m2
	
	
	

	
	4.66.7
	Device for automatic control of each fan and flow measurement, accuracy of 3%
	
	
	

	
	4.66.8
	Aluminum frame for 1 fan
	
	
	

	
	4.66.9
	Aluminum frame for 2 fans
	
	
	

	
	4.66.10
	Rapid set up hard panel for 2 fans
	
	
	

	
	4.66.11
	Panel cover seals off holes in panel when all fans are not being used
	
	
	

	8/4.10
	4.67
	Ultrasonic flowmeter
	
	
	

	
	4.67.1
	Portable, battery charged ultrasonic flowmeter for mounting on outer pipe wall with the set of sensors for pipeline diameters from DN 50 to DN 400.
	
	
	

	
	4.67.2
	The device must enable measurement on steel and plastic pipes.
	
	
	

	
	4.67.3
	Range of velocity
measurement from 0-15 m/s.
	
	
	

	
	4.67.4
	Measurement error up to max. 0,5% in all work regimes.
	
	
	

	
	4.67.5
	The device should have a two-row
display for reading the current and cumulative flow, as well as the built-in Data Logger.
	
	
	

	
	4.67.6
	Compulsory output power signal
as well as communication port for direct connection with a personal computer
	
	
	

	
	4.67.7
	Appropriate additional probes and
accessories, software package and cables.
	
	
	

	
	4.67.8
	Mounting of sensors externally, without drilling the pipeline.
	
	
	

	
	4.67.9
	Maximum water temperature: 180oC
	
	
	

	
	4.67.10
	Measurement duration: 40 h
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	4.68
	Thermal Imaging camera 
	
	
	

	
	4.68.1
	Field of View – 24o x 18o / 0.3m
	
	
	

	
	4.68.2
	Spatial resolution – 0.65mrad for 24o lens
	
	
	

	
	4.68.3
	Thermal Sensitivity – 40mK at 30oC
	
	
	

	
	4.68.4
	Digital Zoom – 2x continious including pan func.
	
	
	

	
	4.68.5
	Focus – auto and manual
	
	
	

	
	4.68.6
	Accuracy - 2oC or 2% of reading
	
	
	

	
	4.68.7
	IR resolution – 640x480 pixels
	
	
	

	
	4.68.8
	Spectral range – 7.5 – 13 m
	
	
	

	
	4.68.9
	Image freqancy – 30Hz
	
	
	

	
	4.68.10
	Temperature range - -40 oC to +120 oC
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	4.69
	Flue gas analyzer
	
	
	

	
	4.69.1
	Proffesional model including software
	
	
	

	
	4.69.2
	Combustion gas analyzer up to 4 gases
	
	
	

	
	4.69.3
	O2 range - 0 up to 25%
	
	
	

	
	4.69.4
	CO range - 0 up to 8000 ppm
	
	
	

	
	4.69.5
	CO2 range - 0 up to 99,9%
	
	
	

	
	4.69.6
	NOx range - 0 up to 4000 ppm
	
	
	

	
	4.69.7
	NOx accuracy – 1 ppm
	
	
	

	
	4.69.8
	Bioler efficency – 0 up to 100%
	
	
	

	
	4.69.9
	Temperature range – 0 up to 1000 oC
	
	
	

	
	4.69.10
	Battery duration – up to 9 h
	
	
	

	
	4.69.11
	Ambient temperature and humidity measurement
	
	
	

	
	4.69.12
	Ambient CO monitor
	
	
	

	
	4.69.13
	Built-in impact printer
	
	
	

	
	4.69.14
	Storage up to 600 parameters 
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	4.70
	Humidity meter
	
	
	

	
	4.70.1
	Measurements of: relative humidity, ambient temperature, dew point
	
	
	

	
	4.70.2
	Temperature range: -20 to 70oC
	
	
	

	
	4.70.3
	Humidity range: 0 to 100%
	
	
	

	
	4.70.4
	Resolution: 0.1 oC and 0.1%
	
	
	

	
	4.70.5
	Accuracy: 1oC and  2% (10 to 90% rh)
	
	
	

	
	4.70.6
	Battery or 230V
	
	
	

	
	4.70.7
	USB port for direct connection with a personal computer
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	4.71
	Infrared Thermometer
	
	
	

	
	4.71.1
	Measurements of: relative humidity, ambient temperature, dew point
	
	
	

	
	4.71.2
	Temperature range: -20 to 70oC
	
	
	

	
	4.71.3
	Humidity range: 0 to 100%
	
	
	

	
	4.71.4
	Resolution: 0.1 oC and 0.1%
	
	
	

	
	4.71.5
	Accuracy: 1oC and  2% (10 to 90% rh)
	
	
	

	
	4.71.6
	Battery or 230V
	
	
	

	
	4.71.7
	USB port for direct connection with a personal computer
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	4.72
	Anemometer
	
	
	

	
	4.72.1
	Operating temperature	-10 to +50 °C
	
	
	

	
	4.72.2
	Battery life:	100 h
	
	
	

	
	4.72.3
	Measurement range: 04. to 20 m/s
	
	
	

	
	4.72.4
	Accuracy: ±(0.2m/s + 2% of mv)
	
	
	

	
	4.72.5
	Resolution: 0.1 m/s
	
	
	

	
	4.72.6
	Connection with a personal computer
	
	
	

	
	4.72.7
	Color display
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	4.73
	Power Analyser
	
	
	

	
	4.73.1
	Complete three-phase troubleshooting tool
	
	
	

	
	4.73.2
	Measures virtually every power system parameter: voltage, current, frequency, power, power consumption (energy), unbalance and flicker, harmonics and inter-harmonics. Captures events like dips and swells, transients, interruptions and rapid voltage changes.
	
	
	

	
	4.73.3
	Vrms (AC + DC) Measurement range:  1 ... 1000 V
	
	
	

	
	4.73.4
	Harmonic (interharmonic) (n)   Measurement range: DC, 1..50; (Off, 1..49) measured according to IEC 61000-4-7 
	
	
	

	
	4.73.5
	Inputs: 4 voltage and current (3 phases + neutral) 
	
	
	

	
	4.73.6
	Maximum voltage input:  1000 Vrms (6 kV peak)
	
	
	

	
	4.73.7
	Maximum sampling speed:  200 kS/s on each channel simultaneously
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	4.74
	"Data Logger" for continuous monitoring of meteorological conditions
	
	
	

	
	4.74.1
	Air temperature range: -20 oC to + 40oC
	
	
	

	
	4.74.2
	Accuracy: ± 5°C
	
	
	

	
	4.74.3
	Relative humidity range: 0 to 100%
	
	
	

	
	4.74.4
	Accuracy: ± 3%
	
	
	

	
	4.74.5
	Memory: 4000 readings
	
	
	

	
	4.74.6
	Adjustable frequency measurements
	
	
	

	
	4.74.7
	Battery life: min.2 years (every hour frequency measurements)
	
	
	

	
	4.74.8
	USB or cable to transmit the data to a computer for analysis
	
	
	

	
	4.74.9
	Wall mounting clip included
	
	
	

	
	4.74.10
	Software to transmit the data to a computer for analysis (one for all sets)
	
	
	

	
	4.74.11
	Spare battery included for each Data Logger
	
	
	

	
	4.74.12
	Optional: alarm status, a wireless (radio) sensors, loggers, without a display
	
	
	

	8/4.10
	4.75
	"Data Logger" for continuous monitoring of indoor conditions
	
	
	

	
	4.75.1
	Air temperature range: -20 oC to + 40oC
	
	
	

	
	4.75.2
	Accuracy: ± 5°C
	
	
	

	
	4.75.3
	Relative humidity range: 0 to 100%
	
	
	

	
	4.75.4
	Accuracy: ± 3%
	
	
	

	
	4.75.5
	Memory: 4000 readings
	
	
	

	
	4.75.6
	Adjustable frequency measurements
	
	
	

	
	4.75.7
	Battery life: min.2 years (every hour frequency measurements)
	
	
	

	
	4.75.8
	USB or cable to transmit the data to a computer for analysis
	
	
	

	
	4.75.9
	Wall mounting clip included
	
	
	

	
	4.75.10
	Software to transmit the data to a computer for analysis (one for all sets)
	
	
	

	
	4.75.11
	Spare battery included for each Data Logger
	
	
	

	
	4.75.12
	Optional: alarm status, a wireless (radio) sensors, loggers, without a display
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	8/4.11
	4.76
	4 x 3/2-way valve
	
	
	

	
	4.76.1
	with push-button
	
	
	

	
	4.76.2
	normally closed
	
	
	

	
	4.77
	3/2-way valve
	
	
	

	
	4.77.1
	with push-button
	
	
	

	
	4.77.2
	normally open
	
	
	

	
	4.78
	5/2-way valve
	
	
	

	
	4.78.1
	with selector switch
	
	
	

	
	4.79
	3/2-way valve
	
	
	

	
	4.79.1
	with selector switch
	
	
	

	
	4.79.2
	normally closed
	
	
	

	
	4.80
	2 x 3/2-way valve 
	
	
	

	
	4.80.1
	With roller lever 
	
	
	

	
	4.80.2
	normally closed
	
	
	

	
	4.81
	2 x Proximity switch 
	
	
	

	
	4.81.1
	pneumatic
	
	
	

	
	4.81.2
	with cylinder attachment
	
	
	

	
	4.82
	Pneumatic Time-delay Valve 
	
	
	

	
	4.82.1
	normally closed
	
	
	

	
	4.83
	Pressure sequence valve 
	
	
	

	
	4.83.1
	adjustable
	
	
	

	
	4.83.2
	with return spring
	
	
	

	
	4.84
	5 x Pneumatic Valve 
	
	
	

	
	4.84.1
	3/2-way
	
	
	

	
	4.84.2
	one side
	
	
	

	
	4.84.3
	with return spring
	
	
	

	
	4.84.4
	normally closed
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	4.85
	5/2-way valve 
	
	
	

	
	4.85.1
	pneumatically actuated
	
	
	

	
	4.85.2
	one side
	
	
	

	
	4.85.3
	return spring
	
	
	

	
	4.86
	5 x 5/2-way double pilot valve 
	
	
	

	
	4.86.1
	pneumatically actuated
	
	
	

	
	4.86.2
	both sides
	
	
	

	
	4.87
	2 x Shuttle Valve
	
	
	

	
	4.87.1
	OR
	
	
	

	
	4.88
	2 x Dual-pressure Valve
	
	
	

	
	4.88.1
	AND
	
	
	

	
	4.89
	Quick-exhaust Valve
	
	
	

	
	4.90
	8 x Flow Control Valve
	
	
	

	
	4.90.1
	One-way
	
	
	

	
	4.91
	2 x Pneumatic cylinder
	
	
	

	
	4.91.1
	Single-acting
	
	
	

	
	4.92
	5 x Pneumatic cylinder
	
	
	

	
	4.92.1
	Double-acting
	
	
	

	
	4.93
	2 x Start-up valve 
	
	
	

	
	4.93.1
	with filter control valve
	
	
	

	
	4.93.2
	with pressure gauge
	
	
	

	
	4.94
	Pressure Regulator Valve 
	
	
	

	
	4.94.1
	with Manometer
	
	
	

	
	4.95
	2 x Pressure gauge 
	
	
	

	
	4.95.1
	0-1000 kPa
	
	
	

	
	4.96
	2 x Manifold
	
	
	

	
	4.96.1
	8 outlet connections
	
	
	

	
	4.96.2
	1 inlet connection
	
	
	

	
	4.97
	5 x Plastic tubing
	
	
	

	
	4.97.1
	4x0.75
	
	
	

	
	4.98
	Time-delay Valve
	
	
	

	
	4.98.1
	Pneumatic
	
	
	

	
	4.98.2
	Normally open
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	4.99
	Predetermining counter
	
	
	

	
	4.99.1
	Pneumatic
	
	
	

	
	4.100
	Stepper modules
	
	
	

	
	4.100.1
	3x stepper modules (TAA)
	
	
	

	
	4.100.2
	1x stepper module (TAB)
	
	
	

	
	4.100.3
	poppet valve
	
	
	

	
	4.100.4
	with built-in AND and OR logic function
	
	
	

	
	4.101
	4 x Non-return valve
	
	
	

	
	4.101.1
	delockable
	
	
	

	
	4.102
	3/2-way valve
	
	
	

	
	4.102.1
	with mushroom-head
	
	
	

	
	4.102.2
	emergency switch
	
	
	

	
	4.102.3
	normally open
	
	
	

	
	4.103
	3/2-way valve
	
	
	

	
	4.103.1
	With roller lever
	
	
	

	
	4.103.2
	with idle return
	
	
	

	
	4.103.3
	normally closed
	
	
	

	
	4.104
	Back pressure valve 
	
	
	

	
	4.105
	Shuttle valve
	
	
	

	
	4.105.1
	3 fold (3 OR gates)
	
	
	

	
	4.106
	Dual pressure valve
	
	
	

	
	4.106.1
	3 fold, (3 AND gates)
	
	
	

	
	4.107
	2 x Electrical input signal device
	
	
	

	
	4.108
	Pressure Sensor
	
	
	

	
	4.108.1
	with Display
	
	
	

	
	4.109
	4 x Relays
	
	
	

	
	4.109.1
	3 fold
	
	
	

	
	4.109.2
	each relay with 4 changeover contacts
	
	
	

	
	4.110
	Limit switch
	
	
	

	
	4.110.1
	electrical
	
	
	

	
	4.110.2
	actuation via trip cams (from the left)
	
	
	

	
	4.111
	Limit switch
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	4.111.1
	electrical
	
	
	

	
	4.111.2
	actuation via trip cams (from the right)
	
	
	

	
	4.112
	Proximity sensor
	
	
	

	
	4.112.1
	optical
	
	
	

	
	4.112.2
	with LED
	
	
	

	
	4.113
	2 x Proximity Switch, 
	
	
	

	
	4.113.1
	electronic
	
	
	

	
	4.113.2
	with cylinder mounting
	
	
	

	
	4.114
	2 x 3/2-Way Solenoid Valve Block
	
	
	

	
	4.114.1
	with LED
	
	
	

	
	4.114.2
	normally closed
	
	
	

	
	4.115
	5/2- Way Solenoid Valve
	
	
	

	
	4.115.1
	with LED
	
	
	

	
	4.116
	2 x 5/2-Way Double Solenoid Valve 
	
	
	

	
	4.116.1
	with LED
	
	
	

	
	4.117
	Dual time relay
	
	
	

	
	4.117.1
	adjustable
	
	
	

	
	4.117.2
	OFF and ON delay
	
	
	

	
	4.118
	Incrementing counter
	
	
	

	
	4.118.1
	3-digit
	
	
	

	
	4.118.2
	electrical
	
	
	

	
	4.118.3
	1 change-over contact
	
	
	

	
	4.119
	Emergency OFF pushbutton
	
	
	

	
	4.119.1
	electrical
	
	
	

	
	4.120
	Proximity switch
	
	
	

	
	4.120.1
	inductive
	
	
	

	
	4.121
	Proximity switch
	
	
	

	
	4.121.1
	capacitive
	
	
	

	
	4.122
	Valve terminal 
	
	
	

	
	4.122.1
	with 4 valve slices
	
	
	

	
	4.123
	Aluminium profile plate
	
	
	

	
	4.123.1
	with table mounting frame
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	4.123.2
	grid suitable for components mounting
	
	
	

	
	4.123.3
	approx dimensions 1000x700 mm
	
	
	

	
	4.124
	Power supply unit
	
	
	

	
	4.125
	Cable set.
	
	
	

	
	4.125.1
	20x 50mm
	
	
	

	
	4.125.2
	35x 300mm
	
	
	

	
	4.125.3
	30x 500mm
	
	
	

	
	4.125.4
	6x 1000mm
	
	
	

	
	4.125.5
	2x 1500mm
	
	
	

	
	4.125.6
	0.5 to 1.5mm2
	
	
	

	
	4.125.7
	cables with 4mm safety plugs
	
	
	

	
	4.126
	Programable Logic Controller Education Set Consisting
	
	
	

	
	4.126.1
	Supply voltage 24 V DC
	
	
	

	
	4.126.2
	Maximum input power 40 VA
	
	
	

	
	4.126.3
	16 digital inputs
	
	
	

	
	4.126.4
	Input current IN 0 – 3:- 7.3 mA/0 – 20 kHz at 24 V
	
	
	

	
	4.126.5
	Input current IN 4 – 16:- 8.9 mA/0 – 1 kHz at 24 V
	
	
	

	
	4.126.6
	16 digital outputs
	
	
	

	
	4.126.7
	8 relay outputs
	
	
	

	
	4.126.8
	1.2 A at 24 V DC
	
	
	

	
	4.126.9
	8 FET outputs 1 A
	
	
	

	
	4.127
	I/O data cable
	
	
	

	
	4.127.1
	SysLink connectors (IEEE 488) at both ends
	
	
	

	
	4.128
	Universal connection unit
	
	
	

	
	4.128.1
	digital (SysLink)
	
	
	

	
	4.129
	Connection unit
	
	
	

	
	4.129.1
	analogue
	
	
	

	
	4.130
	I/O data cable
	
	
	

	
	4.130.1
	analogue
	
	
	

	
	4.131
	USB Measuring Device Connecting Software
	
	
	

	
	4.131.1
	Hardware with adapter for profile plate
	
	
	

	
	4.132
	Flowrate sensor 
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	4.132.1
	with display
	
	
	

	
	4.133
	Proportional-pressure regulator 
	
	
	

	
	4.134
	Flow control valve 
	
	
	

	
	4.135
	Measuring Software 
	
	
	

	
	4.135.1
	individual workstation licence
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	4.136
	Automated dual speed spinner magnetometer
	
	
	

	
	4.136.1
	Automatic holder diameter 25.4 mm, length 22.0 mm (5 pcs)
	
	
	

	
	4.136.2
	Cube holder : Edge  length 20.0 mm (5 pcs)
	
	
	

	
	4.136.3
	Rotation speed: high 87.7 rps, low 16.7 rps
	
	
	

	
	4.136.4
	Measuring range: up to 12500 A/m
	
	
	

	
	4.136.5
	Sensitivity: 2 x10-6 A/m
	
	
	

	
	4.136.6
	Pick-up unit with automatic sample position manipulator
	
	
	

	
	4.136.7
	Power supply unit
	
	
	

	
	4.136.8
	Cylindrical and cube calibration standards
	
	
	

	
	4.136.9
	Software
	
	
	

	
	4.136.10
	Set of interconnecting cable
	
	
	

	
	4.136.11
	Cylindrical spacimen of same material as specimen holder which may  hold liquid (other dimenzion 25.4 mm/22 mm,  inner dimension of empty space 18 mm/12 mm, threaded cover with screw around the edges formed by the front side that liquid does not leak
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	4.137
	Electrohydraulic servo system
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	4.137.1
	Electrohydraulic servovalve
	
	
	

	
	4.137.1.1
	direct operated
	
	
	

	
	4.137.1.2
	single stage
	
	
	

	
	4.137.1.3
	4 way
	
	
	

	
	4.137.1.4
	with integrated amplifier
	
	
	

	
	4.137.1.5
	rated flow 40 l/min  (70 bar)
	
	
	

	
	4.137.1.6
	command signal  +/- 10V
	
	
	

	
	4.137.1.7
	maximum operating pressure 350 bar
	
	
	

	
	4.137.1.8
	step response <8 ms
	
	
	

	
	4.137.1.9
	hysteresis <0.1%
	
	
	

	
	4.137.2
	Hydraulic cilynder
	
	
	

	
	4.137.2.1
	bore  50 mm
	
	
	

	
	4.137.2.2
	rod 22 mm
	
	
	

	
	4.137.2.3
	stroke 300  mm
	
	
	

	
	4.137.2.4
	mounting style: side lug mount
	
	
	

	
	4.137.2.5
	rectangular heads
	
	
	

	
	4.137.2.6
	metric ports (DIN 3852)
	
	
	

	
	4.137.2.7
	low breakaway teflon radial seal with wearband
	
	
	

	
	4.137.2.8
	cushioned both ends
	
	
	

	
	4.137.2.9
	operating pressure 200 bar
	
	
	

	
	4.137.3
	Hydraulic motor
	
	
	

	
	4.137.3.1
	type gerotor
	
	
	

	
	4.137.3.2
	flow 38 l/min
	
	
	

	
	4.137.3.3
	max speed 700 rpm,
	
	
	

	
	4.137.3.4
	pressure 150 bar
	
	
	

	
	4.137.3.5
	torque 80 Nm
	
	
	

	
	4.137.4
	Hydraulic power supply
	
	
	

	
	4.137.4.1
	axial piston pump
	
	
	

	
	4.137.4.2
	flow 60 l/min
	
	
	

	
	4.137.4.3
	pressure 200 bar
	
	
	

	
	4.137.4.4
	reservoir 180 l
	
	
	

	
	4.137.4.5
	electrically pressure regulation 20-200 bar, 4-20 mA
	
	
	

	8/4.13
	4.137.4.6
	pressure side filter
	
	
	

	
	4.137.5
	Pressure transducers
	
	
	

	
	4.137.5.1
	range 200 bar
	
	
	

	
	4.137.5.2
	time constant <1ms
	
	
	

	
	4.137.5.3
	output 4-20mA
	
	
	

	
	4.137.6
	Displacement transducer
	
	
	

	
	4.137.6.1
	stroke 300 mm
	
	
	

	
	4.137.6.2
	LVDT principle
	
	
	

	
	4.137.6.3
	time constant <10 ms
	
	
	

	
	4.137.6.4
	time constant <10 ms
	
	
	

	
	4.137.7
	Angular speed sensor
	
	
	

	
	4.137.7.1
	incremental optical
	
	
	

	
	4.137.7.2
	resolution 1024 inc/rev
	
	
	

	
	4.138
	Computer control system
	
	
	

	
	4.138.1
	Central processing unit 
	
	
	

	
	4.138.1.1
	1MB working memory
	
	
	

	
	4.138.1.2
	interface MPI/DP 12 Mbit/s
	
	
	

	
	4.138.1.3
	interface Ethernet Profinet
	
	
	

	
	4.138.1.4
	2 port switch
	
	
	

	
	4.138.2
	Stabilized power supply 
	
	
	

	
	4.138.2.1
	input 120/230 V AC
	
	
	

	
	4.138.2.2
	output 24 V DC/2 A
	
	
	

	
	4.138.3
	Analog input module   
	
	
	

	
	4.138.3.1
	with 8 analog inputs
	
	
	

	
	4.138.3.2
	optically isolated
	
	
	

	
	4.138.3.3
	input ranges: +/-5/10V, 1-5 V, +/-20 mA, 0/4 to 20 mA
	
	
	

	
	4.138.3.4
	16-bit resolution
	
	
	

	
	4.138.3.5
	with front connector
	
	
	

	
	4.138.4
	Analog output module
	
	
	

	
	4.138.4.1
	with 4 analog outputs
	
	
	

	
	4.138.4.2
	optically isolated
	
	
	

	
	4.138.4.3
	output ranges: 0-10V, +/-10V, 1-5V, +/-20 mA, 0/4 to 20 mA
	
	
	

	8/4.13
	4.138.4.4
	resolution 11/12 bits
	
	
	

	
	4.138.4.5
	with backplane bus
	
	
	

	
	4.138.4.6
	with front connector
	
	
	

	
	4.138.5
	Digital input module
	
	
	

	
	4.138.5.1
	with 16 binary inputs
	
	
	

	
	4.138.5.2
	optically isolated
	
	
	

	
	4.138.5.3
	load voltage: rated value 24 V DC
	
	
	

	
	4.138.5.4
	input voltage: rated value 24 V DC
	
	
	

	
	4.138.5.5
	with front connector
	
	
	

	
	4.138.6
	Digital output module
	
	
	

	
	4.138.6.1
	with 16 binary outputs
	
	
	

	
	4.138.6.2
	optically isolated
	
	
	

	
	4.138.6.3
	load voltage: rated value  24 V DC
	
	
	

	
	4.138.6.4
	output current 0.5 A
	
	
	

	
	4.138.6.5
	with front connector
	
	
	

	
	4.138.7
	Micro memory card, 64 KB
	
	
	

	
	4.138.8
	Mounting rail
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	4.139
	Infra-red light screen for velocity measurement
	
	
	

	
	4.139.1
	measurement basis: 1000 mm
	
	
	

	
	4.139.2
	velocity range: 50 – 2000 m/s
	
	
	

	
	4.139.3
	measurement error: ± 1‰
	
	
	

	
	4.139.4
	caliber range: 4 – 40 mm
	
	
	

	
	4.139.5
	electrical supply: 230 V / 50-60 Hz
	
	
	

	
	4.140
	Muzzle flash sensor
	
	
	

	
	4.140.1
	functional principle: optical
	
	
	

	
	4.140.2
	maximum rate: 10000 rounds/min
	
	
	

	
	4.140.3
	minimum rate: as desired
	
	
	

	
	4.140.4
	minumum view angle: 7.5°
	
	
	

	
	4.140.5
	spectral range: 60 – 1050 nm
	
	
	

	
	4.141
	Intelligent measuring system
	
	
	

	
	4.141.1
	two channels for velocity measurement module
	
	
	

	
	4.141.2
	clock rate: 10 MHz
	
	
	

	
	4.141.3
	time resolution: 100 ns
	
	
	

	
	4.141.4
	one channel for fire measurement module
	
	
	

	
	4.141.5
	clock rate: 1 MHz
	
	
	

	
	4.141.6
	time resolution: 1 μs
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	4.142
	Notebook with software for evaluation, analysis and documentation of data measured by 4.144 and 4.145 and recorded with equipment 4.146
	
	
	

	
	4.142.1
	Notebook with minimum performances: Processor (cores/ threads-2/4; clock speed -2.5 GHz; cashe-3MB), hard disk - 500 GB, memory - 6GB Windows 7, or similar/equivalent
	
	
	

	
	4.142.2
	software for capture and evaluation of bullet velocity compatible with equipment 4.144
	
	
	

	
	4.142.3
	software for capture and evaluation of rate of fire of automatic weapons compatible with equipment 4.145  
	
	
	

	
	4.143
	Optical target
	
	
	

	
	4.143.1
	for subsonic and ultrasonic projectiles
	
	
	

	
	4.143.2
	active area > 1.0m x 1.0m
	
	
	

	
	4.143.3
	caliber range: 4mm to 40mm
	
	
	

	
	4.143.4
	accuracy: 1/2 caliber
	
	
	

	
	4.143.5
	velocity range: 50 m/s< v < 2000 m/s
	
	
	

	
	4.143.6
	velocity measurement error: <±2‰
	
	
	

	
	4.143.7
	rate of fire: up to 6000 rounds/min.
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	No46 - Faculty of Mechanical Engineering Belgrade - Laboratory for Stress and Strain Measurement
	
	
	

	8/4.18
	4.144
	Thermal imager
	
	
	

	
	4.144.1
	Resolution 640x480 pixel
	
	
	

	
	4.145
	Capacitive displacement sensors
	
	
	

	
	4.145.1
	Measurement range 0,2 – 10 mm
	
	
	

	
	4.145.2
	Resolution 0,015 % FSO
	
	
	

	
	4.145.3
	Linearity 0,1% FSO
	
	
	

	
	4.146
	Eddy current sensors system
	
	
	

	
	4.146.1
	Measurement range 0,4 – 80 mm
	
	
	

	
	4.146.2
	Resolution 0,005 % FSO
	
	
	

	
	4.146.3
	Linearity 0,2% FSO
	
	
	

	
	4.147
	Laser sensors for displacement and position
	
	
	

	
	4.147.1
	Measurement range 2 – 200 mm
	
	
	

	
	4.147.2
	Resolution 0,015 % FSO
	
	
	

	
	4.147.3
	Linearity 0,03% FSO
	
	
	

	
	4.147.4
	Measurement range 10 kHz
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	4.148
	Laser distance sensors for extra long ranges
	
	
	

	
	4.148.1
	Measurement range 200 – 10000 mm
	
	
	

	
	4.148.2
	Linearity 10 mm
	
	
	

	
	4.148.3
	Response time 10 ms
	
	
	

	
	4.149
	Hydraulic clamping load equipment for material testing
	
	
	

	
	4.149.1
	Load force up to 300 kN
	
	
	

	
	4.150
	Software for professional measurement data analysis with many mathematical functions
	
	
	

	
	4.151
	Load cell
	
	
	

	
	4.151.1
	Maximal capacities 1 t
	
	
	

	
	4.152
	Load cell
	
	
	

	
	4.152.1
	Load cell 
	
	
	

	
	4.152.1.1
	Maximal capacities 10 t
	
	
	

	
	4.152.1.2
	Maximal capacities 100 t
	
	
	

	
	4.153
	System for fiber-optic sensors
	
	
	

	
	4.153.1
	Optical strain gage based on fiber Bragg gratings
	
	
	

	
	4.154
	Laser vibration meter without contact
	
	
	

	
	4.154.1
	Frequency response 0 – 1000 Hz
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	No46 - Faculty of Mechanical Engineering Belgrade - Sustainability and enhancement of mechanical systems in energy sector and transport
	
	
	

	8/4.19
	4.155
	Mobile Instrument (Scanning System) for Non-Destructive Inspection of Steel-Cord Conveyor Belts
	
	
	

	
	4.155.1
	Width of the testing belts 1400…2000 mm
	
	
	

	
	4.155.2
	Thickness of belts 10 to 50 mm
	
	
	

	
	4.155.3
	Speed of the belt under test 0…4 m/s
	
	
	

	
	4.155.4
	Sensitivity to cord brakes 1 broken cord
	
	
	

	
	4.155.5
	Diameter of steel cords 3 to 15 mm
	
	
	

	
	4.155.6
	Quantity of steel cords in the belt 50 to 200
	
	
	

	
	4.155.7
	Weight of the scanner up to 30 kg
	
	
	

	
	4.155.8
	Automatic setup of the system
	
	
	

	
	4.155.9
	Test data have to be stored in the data logger for further downloading
	
	
	

	
	4.155.10
	Availability to compare present and previous test data 
	
	
	

	
	4.155.11
	Availability of test report after inspection
	
	
	

	
	4.155.12
	Computer processing with special software under Windows platform for the interpretation of test results, exportning data to Word format
	
	
	

	
	4.155.13
	Possibility to use the instrument in explosive environment 
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	4.156
	Software for Life Cycle Assessment (LCA)
	
	
	

	
	4.156.1
	Carbon footprint calculation
	
	
	

	
	4.156.2
	Product design and eco-design
	
	
	

	
	4.156.3
	Environmental Product Declarations (EPD)
	
	
	

	
	4.156.4
	Environmental impact of products or services
	
	
	

	
	4.156.5
	Environmental reporting (GRI)
	
	
	

	
	4.156.6
	Determining of key performance indicators
	
	
	

	
	4.156.7
	All standard impact categories have to be included
	
	
	

	
	4.156.8
	Unlimited time license for 25 PC used by MSc students, PhD students for education and research
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	4.157
	The Mobile Instrument Set for Non-destructive Magnetic Testing of Wire Ropes (Defectofraph)
	
	
	

	
	4.157.1
	Range of wire rope sizes from 8 to 90 mm in diameter size
	
	
	

	
	4.157.2
	Temperature range from -25° to + 40° C
	
	
	

	
	4.157.3
	Weight up to 15 kg
	
	
	

	
	4.157.4
	4 measurement channels
	
	
	

	
	4.157.5
	Power AC Mains 220 V, 80 VA
	
	
	

	
	4.157.6
	Internal rechargeable battery  up to 6 hours of operation without external power
	
	
	

	
	4.157.7
	Detecting the position of defects throughout the rope's entire length and depth
	
	
	

	
	4.157.8
	Using mathematical integral method for easier readout of high density defects
	
	
	

	
	4.157.9
	Zoom replay of recorded defects
	
	
	

	
	4.157.10
	Diagram solid state memory
	
	
	

	
	4.157.11
	Computer interface
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	4.158
	Ultrasonic wall thickness gauge
	
	
	

	
	4.158.1
	Measuring range with standard probe: 1.5 to 250mm
	
	
	

	
	4.158.2
	Measuring range with miniature probe: 0.7 to 25mm
	
	
	

	
	4.158.3
	Measuring range with low frequency probe: 5.0 to 400mm
	
	
	

	
	4.158.4
	Display technique: Liquid crystal display (FSTN)
	
	
	

	
	4.158.5
	Built-in calibration block: Equivalent to 5 mm steel (5920 m/s)
	
	
	

	
	4.158.6
	Shape of transmitter pulse: Unipolar (negative) needle pulse
	
	
	

	
	4.158.7
	Amplifier and damping with Nominal frequency range of 0.6 - 40 MHz (-3dB)
	
	
	

	
	4.158.8
	Battery operated
	
	
	

	
	4.158.9
	Rechargeable battery operated
	
	
	

	
	4.158.10
	Operating temperature: -10 to +50 °C
	
	
	

	
	4.158.11
	Measurement systems: Selectable mm and in
	
	
	

	
	4.158.12
	Inputs and outputs: Serial PC interface; Serial printer interface; Caliper
	
	
	

	
	4.158.13
	Data memory storage
	
	
	

	
	4.158.14
	Additional set of probes
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	No46 - Faculty of Mechanical Engineering Belgrade -Laboratory of Thermal Turbo-machinery
	
	
	

	8/4.20
	4.159
	System for calibration of pressure measuring  devices
	
	
	

	
	4.159.1
	Deadweight calibrator for primary standard pressure calibration 
	
	
	

	
	4.159.2
	For vacuum, absolute and gage pressure
	
	
	

	
	4.159.3
	Pressure range: 0.015 bar – 400 bar
	
	
	

	
	4.159.4
	Total uncertainty to 0.003% of reading
	
	
	

	
	4.159.5
	Pressure range can be covered by one or two piston gauges 
	
	
	

	
	4.159.6
	Resolution: 1 ppm
	
	
	

	
	4.159.7
	Pressure increments in SI units (bar)
	
	
	

	
	4.159.8
	System should be compete with all components (pumps, valves, sensors, vacuum pumps, quick fill pump, adapters,  auxiliary housing, drive motors)
	
	
	

	
	4.159.9
	The mass set should be complete to cover the whole pressure range. 
	
	
	

	
	4.159.10
	All piston/cylinder assemblies should be manufactured from high quality material for long tem stability (better then 2 ppm per two years)
	
	
	

	
	4.159.11
	The piston mass should be in kilogram
	
	
	

	
	4.159.12
	The mass set should be supplemented with laboratory-style trim mass set to generate any pressure within the range.
	
	
	

	
	4.159.13
	The appropriate calibration software should be included.
	
	
	

	
	4.159.14
	The system for automatic calibration and monitoring should be inluded.
	
	
	

	
	4.159.15
	The system should be calibrated with calibration report traceble to international or NIST standard.
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	4.160
	System for measurement and analysis of vibrations in thermal turbomachinery
	
	
	

	
	4.160.1
	12-channel Acquisition Hardware
	
	
	

	
	4.160.1.1
	Frequency span 0-25kHz
	
	
	

	
	4.160.1.2
	AD conversion 24 bit
	
	
	

	
	4.160.1.3
	High Frequency analog Input Filters for -0.1dB: 0.1;0.7; 1;7; 22Hz and Intensity filter
	
	
	

	
	4.160.1.4
	PoE (Power Over Ethernet)
	
	
	

	
	4.160.1.5
	Crosstalk between any two channels better than -80dB
	
	
	

	
	4.160.1.6
	Max. phase difference between any two channels better than 1.5o
	
	
	

	
	4.160.1.7
	Support for CCLD and IEEE 1451.4 sensors
	
	
	

	
	4.160.1.8
	Clear indication of incorrect/defective conditioning (signal overload ,broken cable, short-circuit) on each channel connector 
	
	
	

	
	4.160.1.9
	Independent set up of each channel. 
	
	
	

	
	4.160.1.10
	Separate set up of high pass filter and input gain for each channel.
	
	
	

	
	4.160.1.11
	Battery Module with mains charger for power supply 
	
	
	

	
	4.160.1.11.1
	at least 7 hours of continuous operation
	
	
	

	
	4.160.2
	Accelerometers 12 pieces
	
	
	

	
	4.160.2.1
	CCLD (Constant Current Line Drive)
	
	
	

	
	4.160.2.2
	With TEDS (Transducer Electronic Datasheet)
	
	
	

	
	4.160.2.3
	Type: IEPE (Integrated electronic piezoelectric)
	
	
	

	
	4.160.2.4
	According to IEEE 1451.4 standard
	
	
	

	
	4.160.2.5
	Sutabele for vibration in turbomachinery
	
	
	

	
	4.160.2.6
	Amplitude response: 1Hz-10kHz ± 10%
	
	
	

	
	4.160.2.7
	Temperature: -40  - 100 oC
	
	
	

	
	4.160.2.8
	Weight:  less then 10 gram
	
	
	

	
	4.160.2.9
	Sensitivity:   100 mV/g
	
	
	

	
	4.160.2.10
	Maximum Operational Level (peak):   50 g
	
	
	

	
	4.160.2.11
	Maximum Shock Level (± peak):   3000 g
	
	
	

	
	4.160.2.12
	Side connector
	
	
	

	
	4.160.2.13
	Idividualy calibrated with certificates
	
	
	

	
	4.160.3
	Related complete software 
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	4.160.3.1
	For 12 channels
	
	
	

	
	4.160.3.2
	FFT analysis in Frequency range 0-25kHz
	
	
	

	
	4.160.3.3
	Software Maintenance and Support for 5 years
	
	
	

	
	4.160.4
	Accessories: cables, adapters etc.
	
	
	

	
	4.160.4.1
	Necessary accessories for 12 channel system
	
	
	

	
	4.160.4.2
	Cable single screen coax for 12 accelerometers, 20m, max.+105°C
	
	
	

	
	4.160.5
	Impact Hammer
	
	
	

	
	4.160.5.1
	Sensitivity: 23 mV/N and better
	
	
	

	
	4.160.5.2
	Impact-force measurements on small to medium structures
	
	
	

	
	4.160.5.3
	with built-in acceleration compensation
	
	
	

	
	4.160.5.4
	With cable
	
	
	

	
	4.160.5.5
	With individual calibration of sensitivity
	
	
	

	
	4.160.6
	Laser Tacho Probe
	
	
	

	
	4.160.6.1
	For non-contact measurement of rotational speed
	
	
	

	
	4.160.6.2
	CCLD Power suuply
	
	
	

	
	4.160.6.3
	Speed range: 0-200,000 rpm
	
	
	

	
	4.160.6.4
	With tacho probe cable, coax, SMB straight (F) to SMB right angel (F), 10m , max.+105°C 
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	4.161
	Ultrasonic Liquid Flowmeter
	
	
	

	
	4.161.1
	Portable.
	
	
	

	
	4.161.2
	Pipe sizes:      20 mm -3m 
	
	
	

	
	4.161.3
	Fluid: Liquid
	
	
	

	
	4.161.4
	Accuracy: less then 2% of reading
	
	
	

	
	4.161.5
	Data Logging: Memory capacity to log over 100,000 flow data points
	
	
	

	
	4.161.6
	Output: 4-20 MA
	
	
	

	
	4.161.7
	The system should be complete with all components, interface to comincate with PC, certificates and software.
	
	
	

	8/4.23
	No46 - Faculty of Mechanical Engineering Belgrade - Enhancement of the lecturing and research basis and increase of competitiveness in the field of IC engine an drive systems research
	
	
	

	
	4.162
	IC Engine Asynchron Dynamometer
	
	
	

	8/4.23
	
	Including load unit with integrated torque measuring flange and converter cabinet, connecting cables, supporting structure, mounting accessories and documentation
	
	
	

	
	4.162.1
	Load Unit (AC machine)
	
	
	

	
	4.162.1.1
	Directions of rotation: 2 (left/right)
	
	
	

	
	4.162.1.2
	Rated torque (absorbing /driving): min. 700 Nm/ min. 650 Nm
	
	
	

	
	4.162.1.3
	Rated speed (absorbing /driving): min. 3200 min-1/ min. 3200 min-1; Preferable up to 4400 min-1 / 4400 min-1
	
	
	

	
	4.162.1.4
	Max. Speed: 10000 min-1
	
	
	

	
	4.162.1.5
	Overload factor capability factor: >1.00
	
	
	

	
	4.162.1.6
	Moment of inertia; max. 0.8 kgm2;
	
	
	

	
	4.162.1.7
	Max. deviation, speed; ±1 min-1 @ n<600 min-1
	
	
	

	
	4.162.1.8
	Ambient temperature (working range): +5÷+40 °C
	
	
	

	
	4.162.1.9
	Technical documentation: (1 x CD, 1 x paper copy, language: English) – CE Approval for AC machine
	
	
	

	
	4.162.2
	Torque measuring flange/sensor 
	
	
	

	
	4.162.2.1
	Measuring range is to be suitable to the working range of the Load unit (4.8.4.23.1.1)
	
	
	

	
	4.162.2.2
	Sensor should provide bidirectional torque measurement.
	
	
	

	
	4.162.2.3
	Accuracy class: < 0.05%
	
	
	

	
	4.162.2.4
	Linearity error including hysteresis, related to the nominal (rated) sensitivity: < 0.05%
	
	
	

	
	4.162.2.5
	Temperature range: +10 ÷+70 °C
	
	
	

	
	4.162.2.6
	Effect of temperature per 10 K in the nominal (rated) temperature range on the output signal, related to the actual value of the signal spread: < 0.05%
	
	
	

	
	4.162.2.7
	Effect of temperature per 10 K in the nominal (rated) temperature range on the zero signal, related to the nominal (rated) sensitivity: < 0.05%
	
	
	

	
	4.162.3
	Converter cabinet 
	
	
	

	
	4.162.3.1
	Power supply converter cabinet:
	
	
	

	
	4.162.3.1.1
	Connected Power: max. 300 kVA 
	
	
	

	
	4.162.3.1.2
	Short-circuit power: >11.5 MVA
	
	
	

	
	4.162.3.1.3
	Line voltage: 3x 400 VAC
	
	
	

	
	4.162.3.1.4
	Voltage tolerance: min. ±10%
	
	
	

	
	4.162.3.1.5
	Frequency: 50 Hz
	
	
	

	
	4.162.3.2
	Interface to Test Stand Controller: CAN-Bus
	
	
	

	
	4.162.3.3
	Power supply outlet for measuring system
	
	
	

	
	4.162.3.3.1
	Line voltage: 230 VAC
	
	
	

	
	4.162.3.3.2
	Voltage tolerance: min. ±10%
	
	
	

	
	4.162.3.3.3
	Frequency: 50 Hz
	
	
	

	
	4.162.4
	Technical documentation for IC Engine Asynchron Dynamometer 
	
	
	

	
	4.162.4.1
	Load unit Manual (1 x CD, 1 x paper copy, language: English)
	
	
	

	
	4.162.4.2
	Circuit diagrams: (1 x CD, 1 x paper copy, language: English) 
	
	
	

	
	4.162.4.3
	Approvals (CE): (1 x CD, 1 x paper copy, language: English) 
	
	
	

	
	4.162.4.4
	Factory calibration certificate: (1 x CD, 1 x paper copy, language: English)
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	4.163
	Filter Pad - Additional air filter intended to remove airborne particles inside the test cell consisting of Air Filter and Air Filter Support 
	
	
	

	
	4.163.1
	Technical data for Air Filter acc. to Load unit (4.192.1) manufacturing specification 
	
	
	

	
	4.163.2
	Technical data for Air Filter Support acc. to Load unit (4.192.1) manufacturing specification 
	
	
	

	
	4.164
	Power cable for Load Unit (AC machine)
	
	
	

	
	4.164.1
	Length: 20 m
	
	
	

	
	4.164.2
	Technical data acc. to Load unit (4.192.1) manufacturing specification
	
	
	

	8/4.23
	4.165
	Measuring and control cables: Converter - Load Unit (AC machine)
	
	
	

	
	4.165.1
	Length: 20 m
	
	
	

	
	4.165.2
	Technical data for Measuring and Control cables acc. to Load unit (4.192.1) and Converter (4.192.1.3) manufacturing specification
	
	
	

	
	4.166
	Control cables: Converter - Measuring cabinet
	
	
	

	
	4.166.1
	Length: 20 m
	
	
	

	
	4.166.2
	Technical data acc. to Load unit (4.192.1) and Converter (4.192.1.3) manufacturing specification
	
	
	

	
	4.167
	Dynamometer mounting accessories necessary for IC Engine Asynchron Dynamometer installation on test stand
	
	
	

	
	4.167.1
	Technical data for Dynamometer mounting accessories acc. to Load unit (4.192.1) manufacturing specification.
	
	
	

	
	4.168
	Intermediate frame for heightening the Dynamometer to a center height of 700mm
	
	
	

	
	4.168.1
	Technical data for Intermediate frame acc. to Load unit (4.192.1)  manufacturing specification
	
	
	

	
	4.168.2
	Intermediate frame must be suitable to the Load unit (4.192.1) 
	
	
	

	
	4.168.2.1
	Documentation for Intermediate frame (1 x CD, 1 x hard copy, language: English)
	
	
	

	
	4.168.2.2
	Documentation,(1 x CD, 1 x hard copy, language: English)
	
	
	

	
	4.169
	Calibration set consisting of Calibration unit and Set of Calibration weights
	
	
	

	
	4.169.1
	Calibration unit for calibration weights (for calibration of the bidirectional  torque measuring chain with radial stress free torque introduction for Load unit/AC Motor)
	
	
	

	
	4.169.1.1
	Number of testing levers: 2
	
	
	

	
	4.169.1.2
	Number of Weight trays for calibration weights: 2
	
	
	

	
	4.169.1.3
	Documentation for Calibration unit (1 x CD, 1 x hard copy, language: English): Test certificate for Calibration unit. Drawings of Calibration unit
	
	
	

	
	4.169.2
	Set of Calibration Weights for Calibration Unit 
	
	
	

	
	4.169.2.1
	Number of weights supplied: 10
	
	
	

	
	4.169.2.2
	Weight mass: 10 kg, each
	
	
	

	
	4.169.2.3
	DKD (Deutche Kalibrier Dienst) or eqivalent Calibration Certificate
	
	
	

	
	4.169.2.4
	Documentation: (1 x CD, 1 x hard copy, language: English)
	
	
	

	8/4.23
	4.170
	Shaft Guard Unit
	
	
	

	
	4.170.1
	Shaft Guard extendable protection against contact with Drive shaft connecting Dynamometer and IC Engine.  
	
	
	

	
	4.170.1.1
	The Shaft Guard Unit is to be equipped and supplied with Safety Switch for Open/Close Status indication
	
	
	

	
	4.170.1.2
	The Shaft Guard  is to be mounted on a Test stand base plate.
	
	
	

	
	4.170.1.3
	The Shaft Guard must be suitable for the Flexible drive shaft (4.192.10) for connecting IC Engine crank shaft with the Dynamometer rotor shaft.
	
	
	

	
	4.170.1.4
	The Shaft Guard must be suitable for the Drive shaft with "U-joint" (4.192.11) for connecting IC Engine crank shaft with the Dynamometer rotor shaft
	
	
	

	
	4.170.1.5
	Favourable option: Shaft Guard Unit should provide an option for lenght extension within 100 mm on each side
	
	
	

	
	4.170.1.6
	Technical data for Shaft Guard Unit acc. to Load unit (4.192.1) manufacturing specification
	
	
	

	
	4.170.1.7
	Documentation: (1 x CD, 1 x hard copy, language: English)
	
	
	

	
	4.170.2
	Cable for Shaft Guard safety Switch connection to the Central Safety Module
	
	
	

	
	4.170.2.1
	Technical data for Cable for Shaft Guard safety Switch acc. to The Shaft Guard Unit (4.200.1) and Central Safety Module () manufacturing specification
	
	
	

	
	4.171
	Flexible drive shaft for connecting IC Engine crank shaft with the Dynamometer rotor shaft
	
	
	

	
	4.171.1
	Torque: cca. 400 Nm
	
	
	

	
	4.171.2
	Max. Torque: cca. 1000 Nm
	
	
	

	
	4.171.3
	Alternating torque: cca. 130 Nm
	
	
	

	
	4.171.4
	Max. Speed: 7500 min-1
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	4.172
	D drive shaft with "U-joint" for connecting IC Engine crank shaft with the Dynamometer rotor shaft
	
	
	

	
	4.172.1
	Torque: cca. 5000 Nm
	
	
	

	
	4.172.2
	Max. Torque: cca. 6500 Nm
	
	
	

	
	4.172.3
	Alternating torque: cca. 1900 Nm
	
	
	

	
	4.172.4
	Max. Speed: 5000 min-1
	
	
	

	
	4.173
	IC Engine Throttle Position Control System with linear and rotating positioning motion for testing with highly dynamic characteristics and high positioning forces. Consisting of Throttle Lever Actuator with Control Unit and Cable set for connection of Throttle Lever Actuator and Throttle Actuator Control Unit
	
	
	

	
	4.173.1
	Control Unit and Actuator for actuating of engine throttle lever with linear and rotating positioning motion.
	
	
	

	
	4.173.1.1
	Actuator Positioning range, linear: cca. 0-120 mm
	
	
	

	
	4.173.1.2
	Actuator Positioning range, rotating: cca. 270 deg
	
	
	

	
	4.173.1.3
	Actuator  Positioning force: min. 250 N
	
	
	

	
	4.173.1.4
	Actuator Positioning time for 100 mm or 225°: max 100 ms
	
	
	

	
	4.173.1.5
	Actuator Positioning accuracy/ 100 mm: cca. 0.3 %
	
	
	

	
	4.173.1.6
	Control Unit Rack Size: 19”, DIN 41494
	
	
	

	
	4.173.1.7
	Control Unit Power supply
	
	
	

	
	4.173.1.7.1
	Line voltage: 230 VAC
	
	
	

	
	4.173.1.7.2
	Voltage tolerance: min. ±10 %
	
	
	

	
	4.173.1.7.3
	Frequency: 50 Hz
	
	
	

	
	4.173.2
	Cable Set for Throttle Position Control Unit 
	
	
	

	
	4.173.2.1
	Length: 20 m
	
	
	

	
	4.173.2.2
	Technical data for Cable Set acc. to Throttle Actuator and Throttle Actuator Control Unit (4.192.12.1) manufacturing specification
	
	
	

	
	4.173.3
	Documentation: (1 x CD, 1 x hard copy, language: English): Operational manual, Connection Diagram
	
	
	

	
	4.174
	Controller Set to control IC Engine Test stand equipped with an Asynhrone Dynamometer Load unit and the accordant cables. Set contains: Digital Test stand Controller, Central safety module, Incoming supply module, Measuring and control cables.
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	4.174.1
	Digital Test Stand Controller - Controls dynamometer applications of the Engine Test stand equipped with Asynhrone Dynamometer (4.192.1).
	
	
	

	
	4.174.1.1
	Digital Test Stand Controller must provide following Engine Dynamometer Monitor Functions: shaft speed, torque, power, torque error
	
	
	

	
	4.174.1.2
	Digital Test Stand Controller must provide following Engine Monitor Functions: Engine shaft speed, Torque  and at least one free parameter (selectable by user)
	
	
	

	
	4.174.1.3
	Digital Test Stand Controller must provide following Engine process parameters Monitor (digital input indicators): coolant temperature, oil temperature, oil pressure.
	
	
	

	
	4.174.1.4
	Each monitoring channel (4.192.13.1.1, 4.192.13.1.2, 4.192.13.1.3) must be linkable with an individual action to be carried out if the limiting values are exceeded. Digital Test Stand Controller must provide following actions (at least): ”No action”,” Warning”, ”Fault signal”, ”Idle”, ”Stop”, ”Coast down”, ”Quick stop”
	
	
	

	
	4.174.1.5
	Digital Test Stand Controller must be capable to operate the test stand by means of 4 independantly defined variables (engine speed (n), engine torque (M), accelerator position (α), user free slectable parameter (X))  in each operation mode. System must support predefined modes of operation: α/M, α/n, α/M(n), α/M = 0, n/M, n/M = 0, M/n, n/M(n), X/n, X/M(n)). 
	
	
	

	
	4.174.1.6
	Digital Test Stand Controller must be capable to simulate road load in parametric form M=f(n).
	
	
	

	
	4.174.1.7
	Digital Test Stand Controller must provide bumpless transition between all modes of operation (listed in 4.192.13.1.5 and 4.192.13.1.6)
	
	
	

	
	4.174.1.8
	Digital Test Stand Controller must provide Engine Start and Engine Stop function.
	
	
	

	
	4.174.1.9
	Digital Test Stand Controller must provide following Safety functions: Idle, Run-out and Quick stop
	
	
	

	
	4.174.1.10
	Digital Test Stand Controller must be equipped with an EMERGENCY-STOP mushroom button and a reset key with warning lamp for connection to a safety system
	
	
	

	
	4.174.1.11
	Digital Test Stand Controller must be equipped with 3 digital demand value potentiometers for preseting of control values, 
	
	
	

	
	4.174.1.12
	Operating panel: LCD for numerical display of torque, speed, throttle position, 
	
	
	

	
	4.174.1.13
	Predefined function keys: On/Off, Idle, Stop, Ignition, Start
	
	
	

	
	4.174.1.14
	User fully programmable function keys: at least 8
	
	
	

	
	4.174.1.15
	Control panel User Interface language: English. 
	
	
	

	
	4.174.1.16
	Process and control variables units presentation: SI (International System of Units)
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	4.174.1.17
	Additional functions 1: Possible to set up the accelerator position analogue to the Engine Control Unit (ECU) by means of direct simulation of accelerator pedal sensor at the inputs to the ECU. 
	
	
	

	
	4.174.1.18
	Additional functions 2: Possible to set up the accelerator position directly by means of transfering CAN messages to the ECU.
	
	
	

	
	4.174.1.19
	Additional functions 3: Possible to indicate states of idling and full throttle (outputs with user definable switching tresholds). 
	
	
	

	
	4.174.1.20
	Additional functions 4: Possible to define non-linear sensor characteristic (parametric or look-up table options acceptable).
	
	
	

	
	4.174.1.21
	Remote interface for complete remote control via automation system must be suported through RS232, CAN Bus and Ethernet connection.
	
	
	

	
	4.174.1.22
	Service interface must be provided.
	
	
	

	
	4.174.1.23
	Module Rack Size: 19”, DIN 41494
	
	
	

	
	4.174.1.24
	Documentation (1 x CD, 1 x hard copy, language: English):  Operating Manual, Commissioning Manual (including interface diagrams), System Manual, CE Aproval
	
	
	

	
	4.174.2
	Central Safety Module (19“) ready for connection with emergency-stop circuit, safety circuit and display functions. 
	
	
	

	
	4.174.2.1
	Emergency stop button will be connected directly.
	
	
	

	
	4.174.2.2
	Parallel diagnostics interface must be provided.
	
	
	

	
	4.174.2.3
	LED display field for status indication must be provided on the front panel.
	
	
	

	
	4.174.2.4
	Module Rack Size: 19”, DIN 41494
	
	
	

	
	4.174.2.5
	Supply voltage: 24 VDC
	
	
	

	
	4.174.2.6
	Protection class housing acc. to EN 60529: IP 20
	
	
	

	
	4.174.2.7
	Number of inputs for emergencystop (DIN VDE 113/part 1) with positively driven contacts: min. 5
	
	
	

	
	4.174.2.8
	Number of outputs for emergency stop for the integration of safety relevant switch-offs (e.g. test stand controller): min. 6
	
	
	

	
	4.174.2.9
	Number of inputs for safety circuit: min. 3
	
	
	

	
	4.174.2.10
	Number of outputs for safety circuit: min. 3
	
	
	

	
	4.174.2.11
	Malfunction acknowledgement input for E-Stop´s and safety circuits: min. 1
	
	
	

	
	4.174.2.12
	Plug for diagnosis outputs 25 pin DSUB, relay output: min. 1
	
	
	

	
	4.174.3
	Incoming supply module - The 19".
	
	
	

	
	4.174.3.1
	Module is used to supply the devices in the switch cabinet inclusive of distribution and fusing of power supply 230V/50Hz and 24 V DC for the centralized safety system and various other modules
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	4.174.3.2
	Module should be equipped with Master switch.
	
	
	

	
	4.174.3.3
	Module should be equipped with Automatic circuit breakers
	
	
	

	
	4.174.3.4
	Module Rack Size: 19”, DIN 41494
	
	
	

	
	4.174.3.5
	Power supply
	
	
	

	
	4.174.3.5.1
	Line voltage: 230 VAC
	
	
	

	
	4.174.3.5.2
	Voltage tolerance: min. ±10%
	
	
	

	
	4.174.3.5.3
	Frequency: 50 Hz
	
	
	

	
	4.174.3.5.4
	Current: max. 32 A
	
	
	

	
	4.174.3.6
	Protection class housing acc. to EN 60529: IP 20
	
	
	

	
	4.174.3.7
	Electrical output, Type 1: at least 8x4mm2 @ 230VAC/50Hz, accesible via back panel
	
	
	

	
	4.174.3.8
	Electrical output, Type 2: at least 2x Schucko service outlet @ 230VAC/50Hz, accesible via back panel
	
	
	

	
	4.174.3.9
	Electrical output, Type 3: at least 8x2.5 mm2 @ 24 VDC, accesible via back panel
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	4.175
	Non-contact optical sensor system for direct, slip-free measurement of longitudinal and transversal vehicle dynamics 
	
	
	

	8/4.24
	4.175.1
	System is intended for high-precision, slip-free measurement of distance, speed (longitudinal/transversal) and angle for dynamic vehicle testing
	
	
	

	
	4.175.2
	2-axis non-contact optical sensor for direct,
slip-free measurement of longitudinal and transversal vehicle dynamics with CAN 2.0, similar/equivalent, USB 2.0 and RS-232 interfaces, power supply, power and signal cables, transport case, spray guard, light barrier and reflection foil
	
	
	

	
	4.175.2.1
	Speed range: 0,5 ... 250 km/h
	
	
	

	
	4.175.2.2
	Distance resolution: ≤2,5 mm
	
	
	

	
	4.175.2.3
	Measurement accuracy: <±0,2 % FSO
	
	
	

	
	4.175.2.4
	Angle range: ±40°
	
	
	

	
	4.175.2.5
	Angle resolution <±0,1°
	
	
	

	
	4.175.2.6
	Measurement accuracy angle <±0,2°
	
	
	

	
	4.175.2.7
	Measurement frequency: min 250 Hz
	
	
	

	
	4.175.2.8
	Working distance and range: 350±100 mm
	
	
	

	
	4.175.2.9
	Sensor head (cable mounted) protection standard: IP67
	
	
	

	
	4.175.2.10
	Electronics (cable mounted) protection standard: IP30
	
	
	

	
	4.175.3
	Software CD
	
	
	

	
	4.175.4
	Calibration of a sensor
	
	
	

	
	4.175.5
	Suction holders
	
	
	

	
	4.175.6
	Number plate front mounting unit 
	
	
	

	
	4.175.7
	Calibration kit 
	
	
	

	
	4.176
	Rate gyro system
	
	
	

	
	4.176.1
	Tri axis integrated rate and accelerometer modules with multi degrees of freedom
	
	
	

	
	4.176.2
	Specified for 150 °/s and 3g acceleration
	
	
	

	
	4.176.3
	Aluminum housing
	
	
	

	
	4.176.4
	Signal cable
	
	
	

	
	4.176.5
	Calibration acceleration sensor up to +/- 30G, 3-axis
	
	
	

	
	4.176.6
	Calibration of a tri axis gyro sensor
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	4.177
	Pitch & roll system for non-contact distance measurement for vehicle dynamics testing consisting of 3 laser height sensors and processor unit for pitch & roll calculation 
	
	
	

	
	4.177.1
	System is intended for pitch & roll angle recording, uplift measurements, spring deflection, dynamic tire flat spotting, tire lift-off (Fishhook Test)
	
	
	

	
	4.177.2
	Laser height sensors with CAN 2.0, or similar/equivalent,  and RS-232 interfaces
	
	
	

	
	4.177.2.1
	Sensors use the principle of optical triangulation to measure the height
	
	
	

	
	4.177.2.2
	Measuring range: 125 ... 625 mm
	
	
	

	
	4.177.2.3
	Resolution: ≤0,2 mm
	
	
	

	
	4.177.2.4
	Linearity: ±0,2 %
	
	
	

	
	4.177.2.5
	Sampling rate: 0,3 ... 8 kHz
	
	
	

	
	4.177.2.6
	Light source: Laser
	
	
	

	
	4.177.2.7
	Laser class: 3R (IEC608251)
	
	
	

	
	4.177.2.8
	Laser power: <5 mW
	
	
	

	
	4.177.2.9
	Wave length: 660 nm
	
	
	

	
	4.177.2.10
	Spot size (approx.): 1x2 mm
	
	
	

	
	4.177.2.11
	Protection standard (cable mounted): IP67
	
	
	

	
	4.177.2.12
	Aluminium housing
	
	
	

	
	4.177.3
	Processor unit for pitch & roll measurement with CAN 2.0 or similar/equivalent, and USB 2.0 interfaces
	
	
	

	
	4.177.3.1
	Converts height signals from laser height sensors to pitch and roll angle
	
	
	

	
	4.177.3.2
	Update rate: 250 Hz
	
	
	

	
	4.177.4
	Triple suction holder set for sensors with pump suction holder
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	4.178
	SHEAR TESTING MACHINES 
	
	
	

	
	
	Measurement of soil resistance characteristics suitable for landslide.
	
	
	

	
	4.178.1
	Speed range adjustable from 0,00001 to 4,99999 mm/min or better
	
	
	

	
	4.178.2
	Maximum shear force: 5000 N
	
	
	

	
	4.178.3
	Maximum vertical load: 500 N/5000 N
	
	
	

	
	4.178.4
	Speed drive resolution: ≥ 10-4
	
	
	

	
	4.178.5
	Overal dimensions: approximately 1000 x 400 x 1200 mm
	
	
	

	
	4.178.6
	weight approx. 120 kg
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	4.179
	STATIC PENETROMETER 
	
	
	

	
	4.179.1
	Field testing of soil.
	
	
	

	
	4.179.2
	Maximum capacity of extraction (kN): 250
	
	
	

	
	4.179.3
	Maximum working pressure (bar): at least 150, maximum 350
	
	
	

	
	4.179.4
	Max. pulling speed (cm/s): approximately 15
	
	
	

	
	4.179.5
	Max. speed of extraction (cm/s): approximately 10
	
	
	

	
	4.179.6
	Speed test (cm/s): approximately 2
	
	
	

	
	4.179.7
	Piston stroke (mm): at least 1250, max.2000
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	4.180
	SERVOHYDRAULIC MULTIPURPOSE TESTING MACHINE 
	
	
	

	
	4.180.1
	Accuracy according to ISO 7500-1 etc. class 0.5
	
	
	

	
	4.180.2
	Technical data:
	
	
	

	
	4.180.2.1
	Max. test load ±100 kN
	
	
	

	
	4.180.2.2
	Bending strain according to ASTM E1012 less than 5%
	
	
	

	
	4.180.2.3
	Piston Stroke 100 mm
	
	
	

	
	4.180.2.4
	Max. allowable piston speed 2 m/second
	
	
	

	
	4.180.2.5
	Distance between columns approximately 600 mm
	
	
	

	
	4.180.2.6
	Column diameter approximately 100 mm
	
	
	

	
	4.180.2.7
	Test chamber height up to approximately 1300 mm (distance between upper and lower adapter)
	
	
	

	
	4.180.2.8
	Stiffness of load frame: approximately 900 kN/mm
	
	
	

	
	4.180.2.9
	Stiffness of complete machine: approximately 400 kN/mm
	
	
	

	
	4.180.3
	Approx. Dimensions
	
	
	

	
	4.180.3.1
	Working height (lower platen) 800 -1100 mm
	
	
	

	
	4.180.3.2
	Width <1100 mm
	
	
	

	
	4.180.3.3
	Depth 600 mm
	
	
	

	
	4.180.3.4
	Height <2800 mm
	
	
	

	
	4.180.4
	Precision load cell with the following specification:
	
	
	

	
	4.180.4.1
	Precision according to ISO 7500, from 1% to 100% of capacity class 0.5 % and class 1 from 0.5% to 1% of capacity.
	
	
	

	
	4.180.5
	Including amplifiers and transducer coding plug with automatic recognitions of transducer and calibration o
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	4.181
	THERMAL IMAGING CAMERA  
	
	
	

	
	
	To be used for plant condition monitoring, structural integrity inspection, quality control, and research and developmentin a wide range of industries -  min. measurement range from -20 to 800 °C 
Temperature analysis tools: simultaneous analysis of multispots and areas in live, zoomed or frozen format and respective max, min or average temperatures within each area.
-Hystogram and isotherm analysis
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	4.182
	AUTOMATIC PRESS - COMPRESSION TESTER -3000 KN
	
	
	

	
	4.182.1
	It will be used for testing concrete samples
	
	
	

	
	4.182.2
	It should contain three main parts: frame, power unit and measuring system
	
	
	

	
	4.182.3
	Possibility to test cubes, cylinders, blocks according to EN standards
	
	
	

	
	4.182.4
	Samples dimensions: min 160 x320 mm cylinders and 200 mm cubes
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	4.183
	OEDOMETER with control unit and related software 
	
	
	

	
	4.183.1
	For the testing of compressibility and consolidation
	
	
	

	
	4.183.2
	Apparatus with accesories included
	
	
	

	
	4.183.3
	Load capacity: 160 kg on lever arm
	
	
	

	
	4.183.4
	Lever arm with three hanger positions: 
9:1, 10:1 and 11:1
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	4.184
	MULTIPURPOSE UNIVERSAL FLEXURAL AND COMPRESSION TESTER -50 kN
	
	
	

	
	
	Possibility to performvarious tests CBR, Marshall, triaxial flexural and unconfined compression.
	
	
	

	
	4.184.1
	Max capacity kN: 50
	
	
	

	
	4.184.2
	Testing speed: 0.01 to 51 infinitely variable
	
	
	

	
	4.184.3
	Load ratemin 1 to 10000 N/s
	
	
	

	
	4.184.4
	Rapid approach speed min: 40 mm/min
	
	
	

	
	4.184.5
	Daylight between columns: 380 mm
	
	
	

	
	4.184.6
	ram travel 100 mm
	
	
	

	
	4.184.7
	Max. vertical daylight: 800 - 850 mm
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	4.185
	Automatic electronic triaxial system 
	
	
	

	
	4.185.1
	Capacity: 80 kN 
	
	
	

	
	4.185.2
	Triaxial testing machine for UU,CU,CD of soil
	
	
	

	
	4.185.3
	Sample diameter: up to 100 mm
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	4.186
	Conventional Kiln dryer
	
	
	

	
	4.186.1
	 two (2) chambers
	
	
	

	
	4.186.2
	Capacity per round  40 m3
	
	
	

	
	4.186.3
	Inner bearing structure 
	
	
	

	
	4.186.3.1
	Material: aluminium alloy
	
	
	

	
	4.186.3.2
	Capable to sustain a wind force of up to 120 km/h 
	
	
	

	
	4.186.3.3
	Capable to sustain a snow load of up to  160 kg/ m2
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	4.186.4
	Walls and roof
	
	
	

	
	4.186.4.1
	With boxed aluminium sheet panels  
	
	
	

	
	4.186.4.2
	Fire resistant; constant operation up to temperatures higher than 200°C
	
	
	

	
	4.186.4.3
	Insulation material solid rockwool
	
	
	

	
	4.186.5
	False ceiling 
	
	
	

	
	4.186.5.1
	Preferably with fretted aluminium sheet 
	
	
	

	
	4.186.5.2 
	At  a  min. 1000 mm distance  from the ceiling.
	
	
	

	
	4.186.6
	Door
	
	
	

	
	4.186.6.1
	Sliding doors 
	
	
	

	
	4.186.6.2
	Strong alluminium bearing structure;  installed sealing.
	
	
	

	
	4.186.7
	Inspection door
	
	
	

	
	      4.186.7.1 
	 Material: aluminium 
	
	
	

	
	4.186.7.2
	Insulated with panels  
	
	
	

	
	4.186.7.3
	Furnished with a safety handle
	
	
	

	
	4.186.8
	Openings for changing saturated air
	
	
	

	
	4.186.8.1
	Material: stainless steel and aluminium 
	
	
	

	
	4.186.8.2
	With motor for simultaneous opening and closing, motor power approximately 25V
	
	
	

	
	4.186.9
	 Heating batteries
	
	
	

	
	4.186.9.1
	Batteries potential should meet dryer’s characteristics
	
	
	

	
	4.186.9.2
	Able to work  with hot water + 90°C
	
	
	

	
	4.186.9.3
	A 3-way servocontrolled motor operated valve.
	
	
	

	
	4.186.10
	Ventilation system
	
	
	

	
	4.186.10.1
	A  class H motor, tropicalized.
	
	
	

	
	4.186.11
	Inverter of Power
	
	
	

	
	4.186.14.186.1
	Automatic changing of  the speed of rotation of the fans.
	
	
	

	
	4.186.12
	Humidification system
	
	
	

	
	4.186.12.1
	With a set of nozzles on stainless steel pipes.
	
	
	

	
	4.186.12.2
	electronic  unit control
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	4.186.13
	Electric control panel
	
	
	

	
	4.186.13.1
	Made in sealed metallic structure 
	
	
	

	
	4.186.13.2
	Command and control equipment for all system’s motor-driven apparatus.
	
	
	

	
	4.186.13.3
	For automatic or manual operation. 
	
	
	

	
	4.186.14
	Electronic control unit
	
	
	

	
	4.186.14.1
	 Min.6 probes for measuring wood moisture content
	
	
	

	
	4.186.14.2
	 Min. 2 probes for internal temperature
	
	
	

	
	4.186.14.3
	Min. 2 probes for equilibrium moisture content  inside the cell
	
	
	

	
	4.186.14.4
	outputs for proportional control of sprayers, chimneys, heating and fans 
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	4.187
	Steaming Chamber
	
	
	

	
	4.187.1
	Indirect steaming
	
	
	

	
	4.187.2 
	Inox pipe heater
	
	
	

	
	4.187.3
	Inox channel lining
	
	
	

	
	4.187.4
	Electronic  water refill
	
	
	

	
	4.187.5
	Automatic control unit
	
	
	

	
	4.187.6
	Capacity: approximately 5 m3 
	
	
	

	
	4.188 
	Wood-waste burning boiler
	
	
	

	
	4.188.1
	Heat output: approximately 250 kW
	
	
	

	
	4.188.2
	Steam boiler
	
	
	

	
	4.188.3
	Heat exchanger
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	Faculty of Technical Sciences Novi Sad - Geotechnical Laboratory Equipment 
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	4.189
	A device for processing soil testing
	
	
	

	
	4.189.1
	Data acquisition:
· Automatic data acquisition and processing unit
· Personal computer
· High resolution printer
	
	
	

	
	4.189.2
	Transducer:
· Electronic load ring for triaxial, 2 kN - 10 kN
· Strain gauge load cell for triaxial, 2.5 kN - 50 kN
· Submersible load cell, 3 kN - 27 kN
· Electronic linear transducer, 10 mm - 50 mm
· Pore pressure transducer, 10 bar - 20 bar
· Volume change apparatus, maximum 100 cm3
· Electrical load ring for shear testing, 1 kN - 5 kN
· Strain gauge load cell for shear testing, 3 kN - 5 kN
	
	
	

	
	4.189.3
	Software:
· Triaxial (UU, CU, CD, Unconfined) 
· Direct and residual shear test 
· Consolidation (Oedometer)
	
	
	

	7/2.2
	4.190
	DYNAMIC PLATE LOAD TEST USING THE LIGHT DROP-WEIGHT TESTER
	
	
	

	
	4.190.1
	Load plate with integral acceleration transducer
· Diameter: 300 mm
· Plate thickness: 20 mm
	
	
	

	
	4.190.2
	Electronic gauge
· Settlement measuring range: 0.10 – 2.0 mm ± 0.02 mm
· Temperature range: from 0 to 40°C
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	4.191
	Static penetrometer
	
	
	

	
	4.191.1
	Capacity: 200 kN
	
	
	

	
	4.191.2
	Drive cap for rod
	
	
	

	
	4.191.3
	CPT rod Ø 36x1000 mm, 2P (double-threaded) with enlarger
	
	
	

	
	4.191.4
	Anchor Ø 300 mm - Ø 500 mm
	
	
	

	
	4.191.5
	CPT inner rod Ø 15x1000 mm
	
	
	

	
	4.191.6
	Mechanical cone Begemann 2P (double-threaded)
	
	
	

	
	4.191.7
	Rod extraction head (Ø 36 mm, 2P) (double-threaded).
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	4.192
	Automatic electronic triaxial test system
	
	
	

	
	4.192.1
	Digital triaxial frame
	
	
	

	
	4.192.2
	Universal triaxial cell for sample sizes from 35 to 50 mm dia
	
	
	

	
	4.192.3
	Accessories: plain top cap, porous cap, pair of porous discs, rubber membranes, seal rings, membrane stretcher, filter paper drain, O-ring placing tool, Drainage burette
	
	
	

	
	4.192.4
	De-airing tank capacity 7 - 33 l
	
	
	

	
	4.192.5
	Portable vacuum pump
	
	
	

	
	4.192.6
	Laboratory air compressor working pressure 800 - 1000 kPa
	
	
	

	
	4.192.7
	Control panel for 1 - 3 triaxial cells
	
	
	

	
	4.192.8
	Three burette panel for volume change apparatus
	
	
	

	
	4.192.9
	Oil/water constant pressure apparatus
	
	
	

	
	4.192.10
	complete with precision test gauge 0-1700 kPa
	
	
	

	
	4.192.11
	Pressure transducer 0-10 bar
	
	
	

	
	4.192.12
	Three channels digital readout system for pore pressure measurement
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	4.193
	Apparatus for Soil consolidation test
	
	
	

	
	4.193.1
	Digital triaxial frame  .
	
	
	

	
	4.193.2
	Cutting ring and accessories for preparation of test specimen
	
	
	

	
	4.193.3
	Control panel for pressure measurements 0-1100 kPa
	
	
	

	
	4.193.4
	Air pressure regulator  
	
	
	

	
	4.193.5
	Bladder air/water pressure cylinder
	
	
	

	
	4.193.6
	Laboratory air compressor – 10 bar max. pressure
	
	
	

	
	4.193.7
	De-airing tank capacity: minimum 7 litres  
	
	
	

	
	4.193.8
	De-airing water apparatus
	
	
	

	
	4.193.9
	Electronic linear transducer, min. 10 mm travel
	
	
	

	
	4.193.10
	Pressure transducer 0-20 bar
	
	
	

	
	4.193.11
	Strain gauge load cell 50 kN cap. with adapters for triaxial machine
	
	
	

	
	4.193.12
	Automatic data acquisition system
Triaxial program UU, CU, CD for data acquisition and processing
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	4.194
	Apparatus for direct shear test
	
	
	

	
	4.194.1
	Digital direct / Residual shear machine  
	
	
	

	
	4.194.2
	Shear box assembly 6x6 cm2
	
	
	

	
	4.194.3
	Sample cutter  
	
	
	

	
	4.194.4
	Extrusion dolly
	
	
	

	
	4.194.5
	Load cell capacity: 3 kN
	
	
	

	
	4.194.6
	Complete with adaptors to be fitted to the shear machine
	
	
	

	
	4.194.7
	Electronic displacement transducer (for horizontal and vertical displacement)
	
	
	

	
	4.194.8
	Automatic data acquisition and processing system
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	4.195
	Drainage and seepage tank
	
	
	

	
	
	The equipment will be used in teaching students to make an experimental. study of flow through permeable media
	
	
	

	
	4.195.1
	The tank should have transparent front side and aluminum or stainless steel back to allow the insertion of pressure tappings.
	
	
	

	
	4.195.2
	The design should allow free access to the interior
	
	
	

	
	4.195.3
	Supply includes sump tank, pump, starter and control valve. Also a dye injection system
	
	
	

	
	4.195.4
	Istruction manual with data sheets and student experiments
	
	
	

	
	4.195.5
	Dimensions of working section:
approx. 1500mm x 100mm x 500mm
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	4.196
	Fluid statics and manometry
	
	
	

	
	
	This apparatus should provide an introduction to the behaviour of liquids under hydrostatic conditions and pressure measurement using manometers. It should have the following measurements capabilities:
	
	
	

	
	4.196.1
	Demonstration of the behaviour of liquids at rest (Hydrostatics) 
	
	
	

	
	4.196.2
	 Liquid level measurements using a scale and the effect of parallax
	
	
	

	
	4.196.3
	Measurements of small changes in liquid level using a micro manometer 
	
	
	

	
	4.196.4
	Measurements of changes in liquid level using a Vernier hook and point gauge
	
	
	

	
	4.196.5
	Measurements using a single piezometer / manometer 
	
	
	

	
	4.196.6
	Differential pressure measurements using manometer 
	
	
	

	
	4.196.7
	Measurements of small pressure differences Using an inclined manometer
	
	
	

	
	4.196.8
	Measurements of pressure differences in a gas (air over liquid) using a ‘U’ tube manometer 
	
	
	

	
	4.196.9
	Demonstration of the effect of trapped air on the accuracy of a manometer
	
	
	

	
	4.196.10
	Demonstrating the effect of flowing liquid 
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	4.197
	Water permeability tester
	
	
	

	
	
	For testing the water permeability on concrete specimens according to EN 12390-8 (idt SRPS EN 12390-8:2008). 
	
	
	

	
	4.197.1
	6 testing points
	
	
	

	
	4.197.2
	compact construction
	
	
	

	
	4.197.3
	stainless steel chamber, plates, spindles, drip pan
	
	
	

	
	4.197.4
	set of rubber seals
	
	
	

	
	4.197.5
	compressor
	
	
	

	
	4.197.6
	calibrated manometer
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	4.198
	Climatic Chamber
	
	
	

	
	
	Temperature and humidity controlled chamber.
	
	
	

	
	4.198.1
	capacity: approx. 500 liters
	
	
	

	
	4.198.2
	temperature range: approximately from
 -25 ° C to + 70 ° C
	
	
	

	
	4.198.3
	temperature accuracy: better than ± 1.5°C 
	
	
	

	
	4.198.4
	humidity range: from 10 to 95% 
	
	
	

	
	4.198.5
	humidity accuracy: better than ± 5% RH 
	
	
	

	
	4.198.6
	possibility of multifunctional programs and in more segments
	
	
	

	
	4.198.7
	Possibility to move and position temperature sensor on/in the sample
	
	
	

	
	4.198.8
	Approximate Power: for heating and cooling systems at least 2500 W
	
	
	

	
	4.198.10
	Internal air circulation approx 400 m3/h
	
	
	

	
	4.198.11
	Adjustable shelves
	
	
	

	
	4.198.12
	Power supply: 230 V, 50 Hz
	
	
	

	
	4.198.14
	Adequate software
	
	
	

	
	4.199
	Thermal imaging camera for building diagnostics
	
	
	

	
	4.199.1
	IR resolution: 640 x 480 pxls
	
	
	

	
	4.199.2
	FOV-Min focus distance:  24° x 18° / 0.3m
	
	
	

	
	4.199.3
	Spatial resolution:  equal or better than 1.3 mrad
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	4.199.4
	Temperature range: minimum -20 °C or bellow / maximum approx. +120°C
	
	
	

	
	4.199.5
	Thermal sensitivity (at 30°C):  approx. 40 mK
	
	
	

	
	4.199.6
	Accuracy: approx. ±2°C or ±2% of reading
	
	
	

	
	4.199.7
	Spectral range: approx 8 – 14 μm
	
	
	

	
	4.199.8
	Image frequency:  30 Hz
	
	
	

	
	4.199.9
	Zoom: at least 1-8x continuous including panning
	
	
	

	
	4.199.10
	Focus: automatic or manual
	
	
	

	
	4.199.11
	Display:  minimum 10 cm color LCD
	
	
	

	
	4.199.12
	Viewfinder: built-in or/and tiltable
	
	
	

	
	4.199.13
	Digital camera: at least 3.2 Mpxl with lamp
	
	
	

	
	4.199.14
	Thermal Fusion: IR image above, below or within temperature interval on the visual image
	
	
	

	
	4.199.15
	Picture-in-Picture: resizable and moveable IR area
	
	
	

	
	4.199.16
	Alarms for some or all : insulation, humidity, dew point
	
	
	

	
	4.199.17
	Emissivity correction: variable from 0.01 to 1.0 or from a list
	
	
	

	
	4.199.18
	Measurement correction: RTC, optics transmission, atmospheric transmission
	
	
	

	
	4.199.19
	Video streaming: radiometric (to built-in RAM), non-radiometric (MPEG-4 to memory card or PC) 
	
	
	

	
	4.199.20
	Laser pointer
	
	
	

	
	4.199.21
	Annotations
	
	
	

	
	4.199.22
	Interchangeable lenses: additional 45° x 34° lens 
	
	
	

	
	4.199.23
	adequate software for building related issues
	
	
	

	
	4.199.24
	Periodic image storage
	
	
	

	
	4.199.25
	Built-in GPS
	
	
	

	
	4.199.26
	Contrast Optimizer
	
	
	

	
	4.199.27
	Power: rechargeable battery for at least 3 hours operating time
	
	
	

	
	4.199.28
	Operating ranges: at least -10°C up to at least 50°C / approx 90% rH
	
	
	

	
	4.199.29
	Encapsulation: standard IP54
	
	
	

	7/2.1
	4.200
	Blower door
	
	
	

	
	4.200.1
	Equipment for testing of sealing of buildings according to EN 13829 (idt SRPS EN 13829:2008) and EN 12207 (idt SRPS EN 12207:2008)
	
	
	

	
	4.200.2
	Capacity:  19 – 7.200 m³/h 
	
	
	

	
	4.200.3
	Accuracy: approx. ± 4% 
	
	
	

	
	4.200.4
	Flow measurement at under-pressure of 50 Pa
	
	
	

	
	4.200.5
	Digital pressure gauge with two pressure channels
- measuring range:-1250 do +1250 Pa
- accuracy at least ±1% of measured value or 0.15 Pa 
- resolution at least 0.1 Pa
- units: m³/h, l/s
- operating temperature: 0°C to 50°C or better
	
	
	

	
	4.200.6
	Fan with reducing rings A-E
	
	
	

	
	4.200.7
	BlowerDoor mounting frame
	
	
	

	
	4.200.8
	Speed controller
	
	
	

	
	4.200.9
	Tube set
	
	
	

	
	4.200.10
	Software for computer-controlled operation, test report template and certificate generation
	
	
	

	
	4.200.11
	USB and RS232 cables and adapters
	
	
	

	
	4.200.12
	Power cord
	
	
	

	
	4.200.13
	Calibration Card
	
	
	

	7/2.1
	4.201
	Abrasion tester
	
	
	

	
	4.201.1
	For testing the abrasion of concrete and stone according to EN 1338 (idt SRPS EN 1338:2009)
	
	
	

	
	4.201.2
	Collector of the abrasive grit, and waste handling capabilities built-in
	
	
	

	
	4.201.3
	Grinding wheel made of special steel  Width ≈70mm
	
	
	

	
	4.201.4
	Fixed supply funnel 
	
	
	

	
	4.201.5
	Counter weight: approx.10-15 kgt
	
	
	

	
	4.201.6
	Electric control in waterproof housing
	
	
	

	
	4.201.7
	Built-in revolution counter
	
	
	

	
	4.202
	Resonance frequency meter
	
	
	

	
	
	For determination of dynamic moduli of elasticity and rigidity, and dynamic Poisson's ratio. The tester should includes full set of mountings for complete range of tests.
	
	
	

	
	4.202.1
	Approximate frequency ranges: from 10 Hz to 40 kHz
	
	
	

	
	4.202.2
	Automatic identification of the resonance frequency
	
	
	

	
	4.202.3
	Approximate frequency resolution: from 5 to 80 Hz
	
	
	

	
	4.202.4
	System must include:
-electronic unit.
- standard bench with its accessories.
- accelerometer 
	
	
	

	
	4.202.5
	Operating temperature range: approx. 0°C to 40°C 
	
	
	

	
	4.202.6
	230 V, 50 Hz
	
	
	

	7/2.1
	4.203
	Chloride penetration meter
	
	
	

	
	
	To evaluate the chloride permeability characteristics of concrete.
	
	
	

	
	4.203.1
	Graphic display 
	
	
	

	
	4.203.2
	Measuring principle: closed loop maintained 60 V DC potential difference, measurement of passed current relative to time
	
	
	

	
	4.203.3
	Accuracy approx.: ± 0.1 V, ± 1 mA
	
	
	

	
	4.204
	Compression and flexural testing machine
	
	
	

	
	4.204.1
	Equipment construction: 2 frames for concrete compression and concrete flexure.
PC cabinet should be included.
	
	
	

	
	4.204.2
	Distance between lower rollers adjustable min. at least 50mm, maximum approx. 900mm
vertical clearance: approx. 200 mm
	
	
	

	
	4.204.3
	First frame for compression testing: 
Capacity at least 3000 kN. 
Compression frame with four columns. 
High stiffness mechanical frame with pressure transducer.

	
	
	

	
	4.204.4
	Second frame for flexural testing: 
Capacity up to 150 kN. 
Universal frame complete with pressure transducer and connection kit.
Complete with load cell and connection base. 
Upper and lower roller assembly for centre and third point test on concrete beams up to approximately 100 x 100 x 400/500 mm and 150 x 150 x 600/750 mm. 
Approximate dimensions: 40 mm diameter x 300 mm length. 
Accessory for flexure test on flagstones and kerbs to EN 1339 and 1340.
Set of 2 supports and central loading roller included

	
	
	

	
	4.204.5
	Software included
	
	
	

	7/2.1
	4.205
	Universal electromechanical tester
	
	
	

	
	

	Universal computerized electromechanical tester for tensile testing of steel. The machine should be supplied complete with high precision load cell and accessories.
	
	
	

	
	4.205.1
	Max. load: 300 kN, 
	
	
	

	
	4.205.2
	Max. vertical work space: approx. 800 mm (without accessories),
	
	
	

	
	4.205.3
	Distance between columns: approx. 600 mm,
	
	
	

	
	4.205.4
	Crosshead travel: ≥ ± 200 mm
	
	
	

	
	4.205.5
	Testing speed range: 0-100 mm/min
	
	
	

	
	4.205.6
	Max. load rate: ≥ 100 kN/s
	
	
	

	
	4.205.7
	Machines class: 1
	
	
	

	
	4.205.8
	Encoder resolution: 0.01 mm
	
	
	

	
	4.205.9
	Encoder accuracy: better than 0.2%
	
	
	

	
	4.205.10
	Extensometer measuring base: 50 to 200 mm, accuracy: up to ± 1%
	
	
	

	
	4.205.11
	Tensile grips
	
	
	

	
	4.205.12
	PC cabinet with software and printer
	
	
	

	
	4.206
	Data acquisition system for laboratory and test stand
	
	
	

	
	4.206.1
	To measure force, displacement, pressure, temperature, torque, acceleration, strain, stress, voltage, current, frequency or resistance 
	
	
	

	
	4.206.1.1
	High resolution system: 14 - 20 bit
	
	
	

	
	4.206.1.2
	Multichanell modular design, from 40 up to 64 independent channels
	
	
	

	
	4.206.1.3
	High sampling rate, min. 10 kHz parallel sampling
	
	
	

	
	4.206.1.4
	TEDS (Transducer Electronic Data Sheet) support
	
	
	

	
	4.206.1.5
	With Can Bus sensor support
	
	
	

	
	4.206.1.6
	Long-term stability
	
	
	

	
	4.206.1.7
	DC or carrier frequency amplifiers
	
	
	

	
	4.206.1.8
	galvanic isolation for all channels
	
	
	

	
	4.206.2
	Accuracy class of up to 0.1%. 
	
	
	

	
	4.206.2.1
	Ethernet networking capability
	
	
	

	
	4.206.2.2
	FireWire high speed interface
	
	
	

	
	4.206.2.3
	with adequate PC software for data acquisition, visualisation and processing, Windows XP/7 compatible
	
	
	

	7/2.1
	4.207
	Specimen grinding machine
	
	
	

	
	4.207.1
	The equipment should have possibility to grind and polish concrete specimens, natural stones, ceramic materials etc., in the form of cube and cilinder specimens.
	
	
	

	
	4.207.2
	Grinding wheel dia.: ≥ 300 mm 
	
	
	

	
	4.207.3
	Max. vertical daylight: ≥ 350 mm
	
	
	

	
	4.207.4
	Min. vertical daylight:  up to 100 mm
	
	
	

	
	4.207.5
	Grinding wheel speed:  1400 r.p.m
	
	
	

	
	4.207.6
	Automatic cross feed in both direction
	
	
	

	
	4.207.7
	Safety door locking switch conforming to CE
	
	
	

	
	4.208
	Universal specimen cutting machine
	
	
	

	
	4.208.1
	Equipment for cutting concrete, rock specimens and cores up to 200mm in diameter
	
	
	

	
	4.208.2
	Adjustable position of the motor in height .
	
	
	

	
	4.208.3
	Possibility to be oriented for cuts up to 45.
	
	
	

	
	4.208.4
	Cutting disc (diamond blade) diameter: approximately 450mm 
	
	
	

	
	4.208.5 
	380V, 50Hz
	
	
	

	
	4.209
	Hydraulics bench
	
	
	

	
	4.209.1
	Mobile, floor standing service unit 
	
	
	

	
	4.209.2
	Base constructed from corrosion-resistant plastic moulding
	
	
	

	
	4.209.3
	Top constructed from glass reinforced transparent material
	
	
	

	
	4.209.4
	Sump tank capacity 200 – 300 l litres
	
	
	

	
	4.209.5
	Volumetric flow measurement via remote sight gauge
	
	
	

	
	4.209.6
	Stepped tank for low and high flow rates. Capacities 0-6 and 0-40 litres
	
	
	

	
	4.209.7
	Open channel in bench top with quick connections
	
	
	

	
	4.209.8
	centrifugal circulating pump with maximum flow of 60 litres per minute
	
	
	

	7/2.1
	4.210
	Bernoulli’s theorem demonstration
	
	
	

	
	4.210.1
	- Directly measure the static and total head distribution along a Venturi tube 
-Determining the meter coefficient at various flow rates 
	
	
	

	
	4.210.2
	Seven static pressure tapping’s plus a total head measurement
	
	
	

	
	4.210.3
	Flow control valve
	
	
	

	
	4.210.4
	Manometer board with eight tubes
	
	
	

	
	4.210.5
	Educational Software 
	
	
	

	
	4.211
	Ground Water Flow Unit
	
	
	

	
	4.211.1
	A bench-standing sand tank for demonstrating, on a small scale, the hydrological principles of ground water flow. 
	
	
	

	
	4.211.2
	The accompanying instruction manual describes all basic demonstrations of importance in Engineering Hydrology.
	
	
	

	
	4.211.3
	A diffused water inlet/outlet with associated flow control valve 
	
	
	

	
	4.211.4
	Two wells with control taps in the base of the tank allow studies of abstraction. Nineteen tapings in the base of the tank onfigured in a cross shape on are connected to a manometer. A sliding cursor permits measurement of any level.
	
	
	

	
	4.211.5
	All necessary accessories should be included
	
	
	

	
	4.212
	Hydraulic Flow Demonstrator  
	
	
	

	
	4.212.1
	A floor standing flow channel for use with an Hydraulics Bench
	
	
	

	
	4.212.2
	Approximate dimensions of working section: 100 mm wide, 150mm high and 1100mm long
	
	
	

	
	4.212.3
	Can be configured to demonstrate flow in open channels and closed conduits
	
	
	

	
	4.212.4
	Transparent sides 
	
	
	

	
	4.212.5
	Smooth flow into the working section
	
	
	

	
	4.212.6
	Discharge tank with flow control valve 
	
	
	

	
	4.212.7
	Total and static heads indicated on multi-tube manometer connected to Pitot tubes and static tapings at three locations in working section
	
	
	

	
	4.212.8
	Transparent scales for measurement of all important heights and levels-ovo bih brisala
	
	
	

	
	4.212.9
	Models of hydraulic structures should be included
	
	
	

	
	4.212.10
	Direct reading flow meter 
	
	
	

	2/2.2
	Faculty of Electronic Engineering & Faculty of Mechanical Engineering Nis
	
	
	

	2/2.2
	4.213
	GMAW (MIG/MAG) inverter welding device
	
	
	

	
	4.213.1
	min. 250A
	
	
	

	
	4.213.2
	duty cycle 250A/40%,
	
	
	

	
	4.213.3
	Accessories and controls: with display of welding parameters, arc dynamics contol, MIG-gun with remote control and cable min. 3m, brass earth clamp with cable min. 4m, overheating protection, 4-rolls wire mechanism for solid & cored wires 0,6-1,6mm
	
	
	

	2/2.2
	4.214
	Pulse TIG/MMA Welding
	
	
	

	
	4.214.1
	Pulse TIG/TIG DC/MMA Welding Machine
	
	
	

	
	4.214.2
	min 300A
	
	
	

	
	4.214.3
	duty cycle more than 200А/100%
	
	
	

	
	4.214.4
	Accessories (control board, display, PC output, electrode holder, clamps, cables, and TIG burner with valve, nozzles, adequate software, display of welding parameters, water cooler)
	
	
	

	
	4.214.5
	Controls (arc dynamics control, 2T/4T trigger control, hot start, crater filling, arc “freezing”-auxilary welding current control, overheating protection, memory channels)
	
	
	

	2/2.2
	4.215
	Laser Scanner For Weld Groove Tracing
	
	
	

	
	4.215.1
	Detection of the weld groove
	
	
	

	
	4.215.2
	Can be used for different joint types
	
	
	

	
	4.215.3
	Can be used for different positions and realisations
	
	
	

	2/2.2
	4.216
	Function generator 50MHz
	
	
	

	
	4.216.1
	Frequency range up to 50MHz
	
	
	

	
	4.216.2
	 LCD display
	
	
	

	
	4.216.3
	USB, RS-232
	
	
	

	
	4.216.4
	Variable delay and rise/fall
	
	
	

	
	4.216.5
	Arbitrary waveforms. Standard waveforms should include sine, square, ramp, pulse,  sin(x)/x, noise, exponential and logarithmic
	
	
	

	
	4.216.6
	Waveform storage using USB flash drives   
	
	
	

	
	4.216.7
	 Programmable via USB interfaces 
	
	
	

	2/2.2
	4.217
	Virtual Reality Arc Welding Training System
	
	
	

	
	4.217.1
	Supporting different arc welding techniques (MIG-MAG-TIG etc.), different welding positions, joint types and variety of joint configurations.
	
	
	

	
	4.217.2
	3D technology with adequate 3D glasses, glows, pens, tools and other accessories.
	
	
	

	2/2.2
	4.218
	Electro-hydraulic servo valve
	
	
	

	
	4.218.1
	Four-way servo-proportional valve
	
	
	

	
	4.218.2
	Maximum operating pressure: ≥ 300 bar
	
	
	

	
	4.218.3
	Maximum valve controlled flow rate:   ≥ 50 l/min
	
	
	

	
	4.218.4
	Integrated electronics or with appropriate control card
	
	
	

	2/2.2
	4.219
	Scanner for 3D measurement and inspection
	
	
	

	
	4.219.1
	Scanning in arbitrary ambient light conditions using white light
	
	
	

	
	4.219.2
	Resolution of CCD camera min. 1.8 Mpixels
	
	
	

	
	4.219.3
	Measuring Area up to 1000 mm2
	
	
	

	
	4.219.4
	Adequate software for processing the 3D point cloud, mesh processing and inspection
	
	
	

	2/2.2
	4.220
	Thermal Conductivity Meter
	
	
	

	
	4.220.1
	Measuring range: 0.1 to 100 W/mK
	
	
	

	2/2.2
	4.221
	Equipment for shaft and belt alignment
	
	
	

	
	4.221.1
	Advanced laser shaft alignment tool,  Belt Alignment Tool
	
	
	

	
	4.221.2
	Measure distance: Up to 10 m
	
	
	

	
	4.221.3
	Measurement accuracy:
Within 10 μm
	
	
	

	
	4.221.4
	Temperature range -10+50oC
Humidity 0-90%
	
	
	

	2/2.2
	4.222
	Electrical Discharge Detector
	
	
	

	
	4.222.1
	Mobile  instrument for detecting electrical discharges in electric  motor bearings
	
	
	

	2/2.2
	4.223
	Stroboscope
	
	
	

	
	4.223.1
	Accuracy: 0.5% 
	
	
	

	
	4.223.2
	Mobile 
	
	
	

	2/2.2
	4.224
	Education conveyor system for goods handling
	
	
	

	
	4.224.1
	· Transport unit (TU) dimension:
L x W x H = 300x200x200 (mm)
· Capacity: approximately. 1500 TU / h
· Weight of TU: up to 10 kg
	
	
	

	
	4.224.2
	· Speed average (0.2 - 0.3) m/s,
	
	
	

	
	4.224.3
	Structure of conveyor system:
· Belt conveyor (drive unit with frequency invertor)
· Belt conveyor 
· Roller gravity, 
· Driven roller, 
· Turntable, 
· Flite top conveyor - sideflexing 180°)
	
	
	

	
	4.224.4
	· All conveyors connected in circle flow with the possibility of exclusion from the main flow of goods by Turntable.
	
	
	

	
	4.224.5
	· Full automatized transport
	
	
	

	
	4.224.6
	· PLC: programing of line operating and connection between conveyors.
	
	
	

	
	4.224.7
	· Boxes dimension: controled by sensor-photo cells.
	
	
	

	
	4.224.8
	· Lenght total: up to 4000 (mm)
· Width total: up to 2200 (mm)
	
	
	

	
	4.224.9.
	· Heigh of all conveyors: 700 ± 25 (mm)
	
	
	

	2/2.2
	4.225
	2D Bar-code scanner
	
	
	

	
	4.225.1
	2D Image scanner
	
	
	

	
	4.225.2
	USB conection
	
	
	

	2/2.2
	4.226
	Handheld terminal (mobile computer) 
	
	
	

	
	4.226.1
	Operating system: Windows 7-32bit, or similar/equivalent
	
	
	

	
	4.226.3
	Communications: USB, WLAN, and/or Bluetooth 
	
	
	

	
	4.226.4
	Bar code scanner
	
	
	

	2/2.2
	4.227
	1D Bar code scanner
	
	
	

	
	4.227.1
	Laser scanner
	
	
	

	
	4.227.2
	USB conection
	
	
	

	2/2.2
	4.228
	Simulation software for modelling, process planning, warehousing, material flow in industry
	
	
	

	
	4.228.1.
	Application areas: Detailed warehouse design, Analysis of material flow and storage/warehouse equipment using virtual reality technology.
	
	
	

	
	4.228.2
	Features:
Different modules for: simulation of complex warehouse operations and control; handling equipment; storage equipment; worker characteristics; for 3D real-time visualization and animation; libraries
	
	
	

	2/2.2
	4.229
	Software for 3D material flow simulation, planning, modelling and process visualization
	
	
	

	
	4.229.1
	3D virtual reality animations graphics
	
	
	

	
	4.229.2
	Interactive modelling
	
	
	

	
	4.229.3
	Material handling templates (Conveyors, Path-Based Vehicle Movement, AGV, Robots, Power and Free, Automated Storage and Retrieval System, Bridge etc.)
	
	
	

	
	4.229.4
	Large number of 3D objects
	
	
	

	2/2.2
	4.230
	Vibration meter
	
	
	

	
	4.230.1
	Acceleration 10Hz-1kHz 
	
	
	

	
	4.230.2
	Velocity measuring range ≥ 150 mm/s 
	
	
	

	
	4.230.3
	Acceleration measuring range ≥ 150 mm/s2
	
	
	

	
	4.230.4
	Vibration accuracy:  5%
	
	
	

	2/2.2
	4.231
	Datalogger for shock and  vibration for data collecting in technical working system
	
	
	

	
	4.231.1
	Working range: ≥ ±10g
	
	
	

	
	4.231.2
	3-axis digital accelerometer: 
	
	
	

	
	4.231.3
	Accuracy:  ±0.15g or better
	
	
	

	
	4.231.4
	Measurement/storage rate: 
1500/s or better
	
	
	

	
	4.231.5
	Power supply battery
	
	
	

	
	4.231.6
	SD memory slot: min 4GB 
USB Interface, Windows - based software 
	
	
	

	2/2.2
	4.232
	Set of 5 highly precise digital pressure gauges
	
	
	

	
	4.232.1
	Accuracy range from ±0.05% full-scale up to 0,03 % full-scale depending on pressure range
	
	
	

	
	4.232.2
	Approximate pressure ranges of individual gauge
	
	
	

	
	
	1st from -1 to 1 - 2 bar
	
	
	

	
	
	2 nd from 0 to 6 – 7 bar
	
	
	

	
	
	3 rd from 0 to 16 - 25 bar
	
	
	

	
	
	4 th from 0 to 40 - 60 bar
	
	
	

	
	
	5 th from 0 to 160 - 250 bar
	
	
	

	
	4.232.3
	Media compatibility- liquids and gases compatible with 316 Stainless steel
	
	
	

	2/2.2
	4.233
	Francis turbine demonstration equipment
	
	
	

	
	4.233.1
	An educational apparatus that will be used by students to observe the operation of a Francis turbine with included variable supply of water.
	
	
	

	
	4.233.2
	Necessary measuring equipment to determine turbine performance characteristics should be suuplied.
	
	
	

	2/2.2
	4.234
	Flow measurement demonstration unit
	
	
	

	
	4.234.1
	An educational apparatus that will be used by students to investigate different ways of measuring flow including a Venturi meter, an orifice plate and a rotameter or flowmeter
	
	
	

	
	4.234.2
	Necessary measuring equipment to determine turbine performance characteristics should be supplied.
	
	
	

	2/2.2
	4.235
	Pelton turbine demonstration 
	
	
	

	
	4.235.1
	An educational apparatus that will be used by students to observe the operation of a Pelton turbine with included variable supply of water.
	
	
	

	
	4.235.2
	Necessary measuring equipment to determine turbine performance characteristics should be supplied.
	
	
	

	2/2.2
	4.236
	Multifunction instrument for measuring temperature, relative humidity, dew point, absolute humidity, degree of humidity, air  flow, pressure.
	
	
	

	
	4.236.1
	Min. ranges of characteristic parameters:
Velocity up to 50 m/s
Pressure up to 1 hPa
Humidity up to 99 %RH
Temperature up to 70oC
	
	
	

	2/2.2
	4.237
	Set of computer-based experiments in mechanics 
	
	
	

	
	4.237.1
	Simulations of  linear uniform and acceleration motion, Newton’s laws, circular motion,energy transfer etc.
	
	
	

	
	4.237.2
	Software:  Windows compatible
	
	
	

	2/2.2
	4.238
	Educational mechanics kit (set)
	
	
	

	
	4.238.1
	For studing  linear uniform and acceleration motion, motion on slope, free fall, friction,circular motion, etc.
	
	
	

	
	4.238.2
	Spring balance, dynamometer  (up to 10 N or better) scale subdivision 0,01N 
	
	
	

	
	4.238.3
	Digital timer, meter scale, track, slope track, weights, friction block, steel balls, free fall tube etc.
	
	
	

	2/2.2
	4.239
	Linear Polarizing Laminated Film
	
	
	

	
	4.239.1
	Approximate dimensions (cm) 12 x 38 
	
	
	

	
	4.239.2
	Color Gray
	
	
	

	
	4.239.3
	Approximate transmission (%) Single: 40 , Parallel: 25 , Crossed: 0.04 or better 
	
	
	

	
	4.239.4
	Polarization >99% Efficency
	
	
	

	2/2.2
	4.240
	Electromotor 0.55 kW
	
	
	

	
	4.240.1
	Motor power: min 0.55 kW
	
	
	

	
	4.240.2
	Nominal rotation speed 1450 min-1
	
	
	

	2/2.2
	4.241
	Hydraulic pump
	
	
	

	
	4.241.1
	Variable displacement vane pump
	
	
	

	
	4.241.1
	Nominal working point: 14.5 l/min ± 20 % (at 16 bar ± 20 %)
	
	
	

	
	4.241.3
	Allowed deviance from the nominal working point: +33% 
	
	
	

	
	4.241.4
	Nominal rotation speed 1450 min-1
	
	
	

	2/2.2
	4.242
	Electromotor 0.75 kW
	
	
	

	
	4.242.1
	Motor power: min 0.75 kW
	
	
	

	
	4.242.2
	Nominal rotation speed 1450 min-1
	
	
	

	2/2.2
	4.243
	Hydraulic pump
	
	
	

	
	4.243.1
	Variable displacement vane pump
	
	
	

	
	4.243.2
	Nominal working point: 2.7 l/min ± 20 % (at 130 bar ± 20 %) 
	
	
	

	
	4.243.3
	Allowed deviance from the nominal working point: up to +33% 
	
	
	

	
	4.243.4
	Nominal rotation speed 1450 min-1
	
	
	

	2/2.2
	4.244
	Proportional pressure relief valves
	
	
	

	
	4.244.1
	Solenoid operated
	
	
	

	
	4.244.2
	Maximum operating pressure: min     300 bar
	
	
	

	
	4.244.3
	Maximum flow rate:  min 50 l/min
	
	
	

	
	4.244.4
	Integrated electronics or with appropriate control card
	
	
	

	2/2.2
	4.245
	Stroboscope (and accelerometer) for non-contact measurement of speed 
	
	
	

	
	4.245.1
	Min. frequency range:10 - 100000 rpm
	
	
	

	
	4.245.2
	Accuracy  min 0,05 %
	
	
	

	
	4.245.3
	RS-232 or USB, software, vibrometer
	
	
	

	2/2.2
	4.246
	Losses in piping system
	
	
	

	
	4.246.1
	An apparatus will be used by students to investigate the friction losses in piping systems.
	
	
	

	
	4.246.2
	Capability to investigate losses in pipes and pipe system components, including:
• Straight pipe loss
• Expansion
• Contraction
• Bends with different radius
• Valves
• Elbows
	
	
	

	
	4.246.3
	Minimum pipe diameter 15mm.
	
	
	

	2/2.2
	4.247
	Orifice flow and Free Jet Flow
	
	
	

	
	4.247.1
	Educational equipment that allow students to study the discharge through an orifice or nozzle and the trajectory profiles.
	
	
	

	
	4.247.2
	Determination of discharge coefficient
Determination of contarction and velocity coefficient
Determination of jet trajectory
	
	
	

	
	4.247.3
	Minimum head: 300mm
Minimum flowrate: 10 l/min
	
	
	

	2/2.2
	4.248
	External cutting tool presetting system for CNC machine tools 
	
	
	

	
	4.248.1
	For cutting tool measurement up to 400 mm diameter and length up to 400 mm
	
	
	

	
	4.248.2
	Software for image processing
	
	
	

	
	4.248.3
	automatic edge finder (laser or CCD camera) 
	
	
	

	2/2.2
	4.249
	Frequency driver smd 22 kW
	
	
	

	
	4.249.1
	22 kW
	
	
	

	
	4.249.2
	Equiped with electronic cabinet and commissioning
	
	
	

	2/2.2
	4.250
	Frequency driver smd 18.5 kW
	
	
	

	
	4.250.1
	18.5 kW
	
	
	

	
	4.250.2
	Equiped with electronic cabinet and commissioning
	
	
	

	2/2.2
	4.251
	Elastomer coupling 
	
	
	

	
	4.251.1
	Keyway connection
	
	
	

	
	4.251.2
	Rated torque > 1100 Nm
	
	
	

	2/2.2
	4.349
	Ultrasonic Flowmeter
	
	
	

	
	4.252.1
	Ultrasonic clamp-on system which allows accurate and cost-effective flow measurement from outside the pipe
	
	
	

	
	4.252.2
	Velocity range 0 to minimum15m/s
	
	
	

	
	4.252.3
	Pipe diameter from 15mm up to minimum 400mm
	
	
	

	
	4.252.4
	Accuracy: ±1 – 3 % of the measured value 
	
	
	

	2/2.2
	4.253
	Bellows couplings
	
	
	

	
	4.253.1
	Rated torque > 500 Nm
	
	
	

	2/2.2
	4.254
	High pressure hydraulic filter
	
	
	

	
	4.254.1
	Micron Rating  10
	
	
	

	
	4.254.2
	Maximum flow > 50 l/min
	
	
	

	
	4.254.3
	Maximum operating pressure > 150 bar
	
	
	

	2/2.2
	4.255
	Hydraulic shaker (Electrohydraulic actuator)
	
	
	

	
	4.255.1
	 With piston until 400 kN or less
	
	
	

	
	4.255.2
	Pulse frequency until  200 Hz or less
	
	
	

	2/2.2
	4.256
	Motor System analyzer
	
	
	

	
	4.256.1
	Measuring module with sensor equipment
	
	
	

	
	4.256.2
	USB connection to the PC
	
	
	

	
	4.256.3
	Software for test vehicle electronics and electrical system
	
	
	

	
	4.256.4
	Oscilloscope with high sample rate (2 x 50MS/s)
	
	
	

	
	4.256.5
	Trigger clamp
	
	
	

	
	4.256.6
	Clamp-on probe
	
	
	

	
	4.256.7
	Stroboscope
	
	
	

	2/2.2
	4.257
	Transducer for calibrating torque wrench
	
	
	

	
	4.257.1
	Designed for non-rotating torque measurement
	
	
	

	
	4.257.2
	Class up to 0.2
	
	
	

	
	4.257.3
	Range up to 500 Nm
	
	
	

	2/2.2
	4.258
	Software for structural mechanics, fluid dynamics and explicit dynamics solutions
	
	
	

	
	4.258.1
	One module that provide the ability to simulate structural aspect of a product. This modul includes linear static analyses and provides results for stresses, deformations and vibration characteristics.
	
	
	

	
	4.258.2
	Module for modeling fluid flow and other related physical phenomena with parallel processing
	
	
	

	
	4.258.3
	Capability to simulate events involving large-strain, large-deformation, fracture and complete material failure.
	
	
	

	
	4.258.4
	Modul for mesh design and interfaces to major computer-aided design (CAD) 
	
	
	

	
	4.258.5
	FEM module for implicite and explicite dynamic analysis and optimization
	
	
	

	2/2.2
	4.259
	Thermal Camera
	
	
	

	
	4.259.1
	Temperature range: –10 to +250 °C (14 to 482 °F) or greater range 
	
	
	

	
	4.259.2
	Thermal detector: 160 x 120 uncooled microbolometer (interpolated to 320 x 240) or greater
	
	
	

	
	4.259.3
	Visual camera: 2 Megapixel digital camera or more 
	
	
	

	
	4.260
	Universal mobile data acquisition device with compatible transducers
	
	
	

	
	4.260.1
	2 x 8-channel  mobile universal  measuring system
	
	
	

	
	4.260.1.1
	1 х fast CAN (ISO 11898, 128 signals, read-only)
	
	
	

	
	4.260.1.2
	Digital amplifiers  24-bit resolution,
sample rate: 20KHz or greater, 
adjustable low-band filter Bessel, Butterworth filter; 
TEDS (automatic identification) sensor 
power supply: 5...24 V
	
	
	

	
	4.260.1.3
	Supporting of full and half Wheatstone bridge, inductive sensors, TEDS, piezo, thermocouples and etc
	
	
	

	
	4.260.2
	2 x Force transducer 1 kN for tensile and compressive load
	
	
	

	
	4.260.2.1
	S form, accuracy class 0,2% or greater
	
	
	

	
	4.260.3
	2 x Force transducer 10 kN, for tensile and compressive load
	
	
	

	
	4.260.3.1
	S form, accuracy class 0,2% or greater
	
	
	

	
	4.260.4
	Force transducer 50 kN, for tensile and compressive load
	
	
	

	
	4.260.4.1
	S form, accuracy class 0,2% or greater
	
	
	

	
	4.260.5
	2 x Force transducer 100 kN, for tensile and compressive load
	
	
	

	
	4.260.5.1
	S form, accuracy class 0,2% or greater
	
	
	

	
	4.260.6
	2 x Force transducer 500 kN, for tensile and compressive load
	
	
	

	
	4.260.6.1
	S form, accuracy class 0,2% or greater
	
	
	

	
	4.260.7
	2 x Displacement transducer 10mm, inductive bridge
	
	
	

	
	4.260.7.1
	Accuracy class 0,1% or greater
	
	
	

	
	4.260.8
	3 x Displacement transducer 20mm, inductive bridge
	
	
	

	
	4.260.8.1
	Accuracy class 0,1% or greater
	
	
	

	
	4.260.9
	2 x Displacement transducer 50mm, inductive bridge
	
	
	

	
	4.260.9.1
	Accuracy class 0,1% or greater
	
	
	

	
	4.260.10
	2 x Displacement transducer 100mm, inductive bridge, 
	
	
	

	
	4.260.10.1
	Accuracy class 0,1% or greater
	
	
	

	2/2.2
	4.261
	Set of equipment for calorimetry
	
	
	

	
	4.261.1
	High accuracy flow meters, accuracy ±1%
	
	
	

	
	4.261.2
	Temperature sensors, accuracy ±0.5 C
	
	
	

	
	4.261.3
	Pressure transducers, accuracy ±1%
	
	
	

	
	4.261.4
	Pipe system with fittings for work fluids
	
	
	

	
	4.261.5
	Heat accumulators, volume ~5m3
	
	
	

	
	4.261.6
	Heat exchangers
	
	
	

	
	4.262
	Set of equipment for gas engineering
	
	
	

	
	4.262.1
	High accuracy flow meter up to 400m3/h, accuracy ±1%
	
	
	

	
	4.262.2
	Temperature sensors, accuracy ±0.5C
	
	
	

	
	4.262.3
	Pressure transducers, accuracy ±1%
	
	
	

	
	4.262.4
	Pipe system with fittings for work fluids
	
	
	

	
	4.262.5
	Compressors up to 20bar
	
	
	

	
	4.262.6
	Compressed air and inert gas tanks, volume ~5m3
	
	
	

	
	4.263.
	Magnetic Flowmeter - 25mm
	
	
	

	
	4.263.1
	Nominal diameter: 25mm
Accuracy: up to +/- 0.75% of measured value
	
	
	

	
	4.263.2
	Process connection:
Flange DN25
Nominal pressure:
PN 25 or PN 40
	
	
	

	
	4.264
	Magnetic Flowmeter - 50mm
	
	
	

	
	4.264.1
	Nominal diameter: 50mm
Accuracy: up to +/- 0.75% of measured value
	
	
	

	
	4.264.2
	Process conection
Flange DN50
Nominal pressure
PN 25 or PN 40
	
	
	

	2/2.2
	4.265
	Differential Digital Manometer
	
	
	

	
	4.265.1
	Accuracy: up to +/- 0.5% of full scale
	
	
	

	
	4.265.2
	Range: 0 to 2 or 2.5 bar
	
	
	

	
	4.265.3
	for neutral gases and fluids
	
	
	

	
	4.266
	Metrological cable testing equipment - Magnet-flux (rope) electronic testing  devices
	
	
	

	
	4.266.1.
	Consisting of  Measurement head (coils), Electric driven lifting unit, Measurement computer, Measuring wheel, Complete set of measurement coils (one or two heads) and guiding blocks (range 20-60 mm)
	
	
	

	
	4.266.2
	Digital technology
	
	
	

	
	4.266.3
	Presentation or user training with cable-testing equipment
	
	
	

	
	4.267
	Magnetic particle brake
	
	
	

	
	4.267.1
	Brake with through shafts
	
	
	

	
	4.267.2
	Nominal torque ≥ 200 Nm 
	
	
	

	
	4.267.3
	Max rotation per minute ≥ 2000 min-1
	
	
	

	
	4.267.4
	Perfered forced cooling
	
	
	

	
	4.268
	Lab set for exercising and research in the field of design & analysis of control systems, measurements, virtual instrumentation and simulation, with mechatronic, mechanic and thermodynamic system models 
	
	
	

	
	4.268.1
	Hardware-in-the-loop implementations of control systems, where engineering students can complement their laboratory work through hands-on, practical experience in control analysis and design
	
	
	

	
	4.268.2
	Has to include at least 4 different lab models, with support for LabView or Matlab or similar.
	
	
	

	
	4.269.
	Lab set for training and research in the filed of application of programmable logic controllers (PLCs), their modules and industrial control communication busses, with touch panels, elements of SCADA systems and various add-ons
	
	
	

	
	4.269.1
	Has to include at least 4 fully operational working places as training packages with power supplies, cabling and market leading controllers, as well as full software controller support or LabView compatibility. 
	
	
	

	2/2.2
	4.270
	Kundt’s  tube with tone generator
	
	
	

	
	4.270.1
	For determination the acoustic wave’s speed in the air / sound velocity
	
	
	

	
	4.270.2
	Tube of glass ( max length 100cm, diameter 4  cm) with lycopodium powder
	
	
	

	
	4.270.3
	Generator frequency min 10Hz max 100 kHz;  and loudspeaker
	
	
	

	
	4.271
	Optics demonstration set with magnetic board and laser ray box
	
	
	

	
	4.271.1
	Visualisation of effects such as refraction of light through a lens, reflection on mirrors, total reflection etc.
	
	
	

	
	4.271.2
	Optics elements    ( lenses, mirrors, plan parallel plate, right-angle prism) with magnetic base. 
	
	
	

	
	4.271.3
	Laser ray box 
3 or  5 beams (wavelength 635nm)
Pmax = 1mW - for one beam
	
	
	

	
	4.272
	Geometrical optics kit (set)
	
	
	

	
	4.272.1
	For determination of: the refractive index of liquide, the focal distance /length of  lens  etc.
	
	
	

	
	4.272.2
	Laser ray box with power unit
	
	
	

	
	4.272.3
	Plexiglas hollow prism
	
	
	

	
	4.272.4
	Converging and diverging lenses
	
	
	

	
	4.272.5
	White screen with circular base
	
	
	

	
	4.272.6
	Spheric and flat mirror
	
	
	

	
	4.273
	Geiger-Muller tube and digital impulse counter
	
	
	

	
	4.273.1
	For investigation  alpha, beta and gamma rays
	
	
	

	
	4.273.2
	GM tube: Working voltage 500V 
Plateau length 200V
Zero effect: approximately 45pulses/min
	
	
	

	
	4.273.3
	Digital Counter:  4 dig. LED display
Measurement  times 1s/10s/100s: BNC socket for counting tube 500V
	
	
	

	2/2.2
	4.274
	Wave and geometrical optics bench
	
	
	

	
	4.274.1
	Dioptric projector , linear ruler, white screen with graduation scale
	
	
	

	
	4.274.2
	Set of  lenses 
	
	
	

	
	4.274.3
	Diffraction gratings
	
	
	

	
	4.274.4
	Optical prizm
	
	
	

	
	4.274.5
	Diaphragms with different holes or splits
	
	
	

	
	4.274.6
	Spherical mirrors
	
	
	

	
	4.274.7
	Polarizing filters
	
	
	

	
	4.274.8
	Polarimetric tube 
	
	
	

	
	4.275
	Portable Ultrasonic Defectoscope (Phaser)
	
	
	

	
	4.275.1
	Accessories (connection adapters, battery, examination kit – probe kit, external memory, etc.)
	
	
	

	
	4.275.2
	Software
	
	
	

	
	4.275.3
	Real-time test options
	
	
	

	
	4.276
	Magnetic Particle Inspection With UV Lamp
	
	
	

	
	4.276.1
	Accessories (transformer, switches – spare and basic, protective goggles, adapters, protective gear, etc.)
	
	
	

	
	4.276.2
	2 x UV lamps (LED)
	
	
	

	
	4.276.3
	Hand-held electromagnetic yoke
	
	
	

	
	4.277
	Portable/Semi-Portable Pipeline With Joints For Deriving Welding Fumes (Exhaust arm)
	
	
	

	
	4.277.1
	Exhaust arm: min. length 4m, D 150mm
	
	
	

	
	4.277.2
	Requirements: fixed wall bracket, flexible suction hose (if possible, made of fibre material & PVC coating), steel wire spiral matrix, built-in damper.
	
	
	

	
	4.278
	Multisystem: welding training centre
	
	
	

	
	4.278.1
	MIG-MAG-TIG DC-MMA welding machine with Pulse-MIG, Double Pulse-MIG and Pulse-TIG methods
	
	
	

	
	4.278.2
	max. welding current  400А
	
	
	

	
	4.278.3
	duty cycle min 60% at 400А 
	
	
	

	
	4.278.4
	Accessories (MIG/MAG-gun with remote control and cable  app 2m, TIG-torch, remote control and cable app. 4m, brass earth clamp with cable, electrode holder with cable, water cooler)
	
	
	

	
	4.278.5
	Control board (welding parameters display, PC output, software, PC interface device for collecting & calculation of WPS parameters with graphic (real time) & table (on-line) documents presentation)
	
	
	

	
	4.278.6
	Advanced functions (synergic MIG/MAG control, arc dynamics control, 2T/4T trigger control, hot start, crater filling, min. 10 memory channels, overheating protection etc/)
	
	
	

	
	4.278.7
	Device uses pulse-MIG, double pulse-MIG and pulse-TIG methods
	
	
	

	2/2.2
	4.279
	Pulse SMAW (MIG/MAG)/MMA Welding Machine
	
	
	

	
	4.279.1
	MIG-MAG-MMA inverter welding machine, with Pulse-MIG & Double-Pulse-MIG
	
	
	

	
	4.279.2
	max. welding current  350А
	
	
	

	
	4.279.3
	duty cycle min. 60% at 350 A
	
	
	

	
	4.279.4
	Accessories (MIG-gun with remote control and cable, brass earth clamp with cable, electrode holder with cable, water cooler, control panel with welding parameters display, app. max. 2.4mm core wire feed mechanism)
	
	
	

	
	4.279.5
	Control Board (control panel with welding parameters display, PC output, software, PC interface device for collecting & calculation of WPS parameters, programs for: root welding, stick-out wire length varying automatic control, automatic welding parameters adopting during positional welding, conventional and 1-button synergic MIG/MAG control, arc dynamics control, 2T/4T trigger control, hot start, crater filling, min. 5 memory channels)
	
	
	

	
	4.279.6
	Advanced Functions (advanced functions – arc stability, self-regulation of voltage and electricity, gas flow optimization, temperature protection, protective gear for device operator, pulse-tack functions, adequate software, synergetic curves for protective gas)
	
	
	

	
	4.280
	Pulse TIG/TIG & AC-DC/MMA
	
	
	

	
	4.280.1
	Pulse-TIG/TIG-MMA inverter welding machine 
	
	
	

	
	4.280.2
	max. welding current  350A
	
	
	

	
	4.280.3
	duty cycle min 60% at 350A (TIG AC)
	
	
	

	
	4.280.4
	Accessories (TIG-torch, with remote control and cable, brass earth clamp with cable, electrode holder with cable, water cooler, control panel with welding parameters display, arc dynamics control, 2T/4T trigger control, hot start, up-slope and down-slope control, arc “freezing”-auxilary welding current control, min. 10 memory channels, overheating protection)
	
	
	

	
	4.280.5
	Control Board (display, PC output, software)
	
	
	

	
	4.280.6
	Advanced functions  (arc stability, self-regulation of voltage and electricity, gas flow optimization, temperature protection, protective gear for device operator, pulse-tack functions, micro tack, hot – cold work, wise thin, wise fusion options)
	
	
	

	2/2.2
	4.281
	MMA Welding Device
	
	
	

	
	4.281.1
	max. welding current  350А
	
	
	

	
	4.281.2
	duty cycle 40% at 350A
	
	
	

	
	4.281.3
	MMA inverter welding machine, control board, display, PC output, software, 
	
	
	

	
	4.281.4
	Accessories (electrode holder, clamps and cables, protective gear for device operator, control panel with switching buttons for rutil, base and cellulose electrose, display of welding parameters, etc.)
	
	
	

	
	4.281.5
	Advanced functions – arc stability, self-regulation of voltage and electricity, overheating protection
	
	
	

	
	4.282
	Modular production (mechatronic, training) system
	
	
	

	
	4.282.1
	Mechatronics for simulation of real production processes in automated factories and design of WEB control and monitoring of production processes
	
	
	

	
	4.282.2
	Mechatronics for measuring energy consumption of real production processes in automated factories 
	
	
	

	
	4.282.3
	Set of sensors, the latest handling components, valves, rotational and linear actuators, PLC controllers and adequate softwares
	
	
	

	
	4.283
	Universal testing machine (tension, compression, bending), with accessories
	
	
	

	
	4.283.1
	Capacity 300 kN 
	
	
	

	
	4.283.2
	Load cells for electronic recording of the load and deformation including software and PC computer
	
	
	

	
	4.283.3
	Constant strain rate
	
	
	

	
	4.283.4
	Test force measurement precision: ±1%
	
	
	

	
	4.283.5
	Loading jigs with grips
	
	
	

	
	4.283.6
	Compression plate
	
	
	

	
	4.283.7
	Three-point bend test 
	
	
	

	
	4.283.8
	Strain-gauge Extensometer, 10 mm gauge length
	
	
	

	2/2.2
	4.284
	Laser cutting system
	
	
	

	
	4.284.1
	Laser type: YAG
	
	
	

	
	4.284.2
	Laser power max. 500 W
	
	
	

	
	4.284.3
	Accuracy ≤ ± 0.05 mm
	
	
	

	
	4.284.4
	Workpiece clamping
	
	
	

	
	4.284.5
	Windows based CNC control
	
	
	

	
	4.285
	Moment-meter for cutting force  measurement
	
	
	

	
	4.285.1
	rotating dynamometer
	
	
	

	
	4.285.2
	Force range ± 20 kN
	
	
	

	
	4.285.3
	Moment range ± 200 Nm
	
	
	

	
	4.285.4
	Rotating speed max. 10 000 1/min
	
	
	

	
	4.286
	Inverted Metallographic microscope with polarizer and analyzer
	
	
	

	
	4.286.1
	Observation Head: Binocular/Trinocular  
	
	
	

	
	4.286.2
	Magnification up to 1000 x
	
	
	

	
	4.286.3
	High Resolution Digital Camera System
	
	
	

	
	4.286.4
	Connection via USB interface
	
	
	

	
	4.287
	Granite measuring surface plate
	
	
	

	
	4.287.1
	Size up to 600 x up to 600 x up to 125 mm
	
	
	

	
	4.287.2
	Tolerance Grade A
	
	
	

	
	4.287.3
	Steel stand for supporting measuring surface plate
	
	
	

	
	4.288
	Micrometer head 0-25
	
	
	

	
	4.288. 1
	Measuring range 0-25 mm
	
	
	

	
	4.288.2
	Resolution 0.01 mm
	
	
	

	
	4.288.3
	Flat Spindle face
	
	
	

	2/2.2
	4.289
	Micrometer head 0-50
	
	
	

	
	4.289.1
	Measuring range 0-50 mm
	
	
	

	
	4.289.2
	Resolution 0.01 mm
	
	
	

	
	4.289.3
	Flat Spindle face
	
	
	

	
	4.290
	1 x 3-axis positionig system 
	
	
	

	
	4.290.1
	3 axis motorized  positioning system,
load: up to 5-10 kg 
	
	
	

	
	4.290.2
	Preconfigured ready for operation, including drive and connection equipment 
	
	
	

	
	4.290.3
	Min. 140 mm travel per axis
Accuracy: +/- 0.05 mm
	
	
	

	
	4.291
	Laboratory set for education and research in the field of application and programming of industrial robots, which consists of industrial robot and simulated industrial environment, with software support included
	
	
	

	
	4.291.1
	Fully operational industrial robot with 6 degrees of freedom in an assembly cell with integrated controllers, software and communication options.
	
	
	

	
	4.292
	Sensor for Tachometers & Stroboscopes
	
	
	

	
	4.292.1
	Optical or magnetic sensor
	
	
	

	
	4.292.2
	Working range: ≥ 10 000 rpm
	
	
	

	
	4.293
	Bearing Thermocouples
	
	
	

	
	4.293.1
	Operating range: - 30 ºC – 250 ºC
	
	
	

	
	4.293.2
	Lenght: up to 10 mm
	
	
	

	
	4.293.3
	Accuracy: +/-1 °C
	
	
	

	
	4.294
	Direct Immersion Thermocouples
	
	
	

	
	4.294.1
	Operating range: 0 ºC – 300 ºC 
	
	
	

	
	4.294.2
	Lenght: up to 100 mm
	
	
	

	
	4.294.3
	Accuracy: +/-1 °C
	
	
	

	
	4.295
	Surface Mount Thermocouples
	
	
	

	
	4.295.1
	Operating range: -50 ºC – 300 ºC 
	
	
	

	
	4.295.2
	Lenght: up to 50 mm
	
	
	

	
	4.295.3
	Accuracy: +/-1 °C
	
	
	

	
	4.296
	Plug in Thermocouples
	
	
	

	
	4.296.1
	Operating range: -50 ºC – 250 ºC 
	
	
	

	
	4.296.2
	Lenght: up to 200 mm
	
	
	

	
	4.296.3
	Accuracy: +/-1 °C
	
	
	

	
	4.297
	Digital outside micrometer 0-25
	
	
	

	
	4.297.1
	Measuring range 0-25 mm
	
	
	

	
	4.297.2
	Resolution/accuracy 1/1000 mm 
	
	
	

	
	4.298
	Digital outside micrometer 25-50
	
	
	

	
	4.298.1
	Measuring range 25-50 mm
	
	
	

	
	4.298.2
	Resolution/accuracy 1/1000 mm 
	
	
	

	
	4.299
	Digital outside micrometer 50-75
	
	
	

	
	4.299.1
	Measuring range 50-75 mm
	
	
	

	
	4.299.2
	Resolution/accuracy 1/1000 mm 
	
	
	

	2/2.2
	4.300
	Digital outside micrometer 75-100
	
	
	

	
	4.300.1
	Measuring range 75-100 mm
	
	
	

	
	4.300.2
	Resolution/accuracy 1/1000 mm 
	
	
	

	
	4.301
	Surface Roughness Tester 
	
	
	

	
	4.301.1
	Resolution 0.01 µm
	
	
	

	
	4.301.2
	Measurements: parameters and profiles, including tolerance monitoring and statistics
	
	
	

	
	4.301.3
	Measuring range up to ± 250 µm
	
	
	

	
	4.301.4
	Filter type SF ISO 13565-1
	
	
	

	
	4.301.5
	Cutoff lengths 0,08 mm / 0,25 mm / 0,8 mm / 2,5 mm / 8 mm
	
	
	

	
	4.301.6
	PC based data acquisition
	
	
	

	
	4.302
	Micro Hardness Tester
	
	
	

	
	4.302.1
	Vickers (opt. Knoop) hardness
	
	
	

	
	4.302.2
	automatic, low-load testing
	
	
	

	
	4.302.3
	Resolution 0.01µm
	
	
	

	
	4.303
	TIG/MMA Welding Device
	
	
	

	
	4.303.1
	Pulse-TIG/TIG DC/MMA welding machine 
	
	
	

	
	4.303.2
	min 200А 
	
	
	

	
	4.303.3
	duty cycle 200А/35%
	
	
	

	
	4.303.4
	Control board: display, PC output, software, arc “freezing”-auxilary welding current control, overheating protection, arc dynamics control, 2T/4T trigger control, up-slope and down slope control
	
	
	

	
	4.303.5
	Accessories - electrode holder, clamps and cables; with TIG burner.
	
	
	




B04-04-Annex II+III									1

B04 Annex II+III – Lot 4	Page 6 of 109
EuropeAid/131876/C/SUP/RS
                                                                                                                                                                                                               
