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TECHNICAL SPECIFICATIONS FOR SUPPLY AND MANAGEMENT OF

FIXED AMBIENT AIR QUALITY MONITORING STATION

GENERAL CONTEXT

The offer should be itemized. This invitation to tender relates to the procurement,
installation and startup operations of the Ambient air quality monitoring station
including the complete operation of the system during 1 year.

s Ambient Air Monitoring Equipment

» General Terms:

Manufacturer of measurement analyzers should be established in the field of
ambient air quality analyzers and certified according 1SO 9001-2000 certification.
Analyzers should be for ambient air quality monitoring according to US EPA,
European Committee for standardization (CEN), and/or [SO-International
Organization for Standardization and according to Jordanian Standard 1140 — 2024
(see Technical specifications).

The manufacturer shall provide approved evidence on the reliability of all
instruments in various climatic conditions, and particularly a semi-arid Jordanian
climate.

Serial output interface RS232/RS485, Modbus TCP/IP, 220v/50 HZ.

Analyzers shall be provided with a touch screen or a large screen and selection
buttons. All critical information shall appear on the main monitoring screen,
including sample concentrations, instrument mode, and alarm status.

Monitors, Analyzers, communication equipment and software to be compatible
with the Jordan Ministry of Environment(MoEnv) Existing Monitors, analyzers and
communication equipment and protocols.

All Monitors, analyzers and measurement equipment shall be fully installed and
integrated, together with communication system and software. A shutdown safety
measures in case of electricity or air conditioning failure shall also be provided.
Testing and commissioning shall be done to satisfy MoEnv and project
requirements.

All particulate monitoring, Gas analyzers, zero air and calibrator shall be from the
same manufacturer.

Software for full remote operation of the analyzer shall be supplied.
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Ambient Suspended Particulate Monitor (PM2.5)

Minimum technical requirements:
Operation principle: Beta Attenuation using Beta source: C14 (< 100 uCi).
Certification: Certificate which demonstrates the equivalency of the tested analyzer
with the reference method according to the ISO, CEN or U.S. EPA Federal
Equivalent Method for PM2.5 is required.
Sampling system: PM2.5 size selective inlet or non-size selective inlet in case of
optical method; metal pipe of stainless steel or stainless steel with humidity
extraction
Concentration ranges: 0-10,000 pg/m3 (user selectable ranges, manual, automatic
and remote controlled ranging)

Unit: pg/ms
Lower detection limit: <2 pg/m? (24 hour)
Precision: 1 pg/m?3

Measuring cycles: 1 minto 1 h
Flow rate: Automatic flow rate control; flow rate accuracy: <2 % of sampling flow
rate
Operating temperature: 10-40 °C (inside shelter)
Environmental parameter: Ambient humidity: 0-90 % RH, noncondensing; ambient
temperature: -30 °C to +50 °C
Output: Serial interface RS-232/RS-485 and (preferable) USB interface; at least one
4-20 mA output

Data storage: capacity to store at least 60 days of data
Power supply: 220-240 V, 50-60 Hz

» Combined automatic analyzer for Sulphur Dioxide (SO.) and Hydrogen

Sulphide (H2S)

Minimum technical requirements:
Operation Principle: UV fluorescence with catalytic converter to convert H,S to SO,
Concentration ranges: Min: 0-50 ppb full scale, max: 0-20 ppm (SO,) / 0-10 ppm
(H2S) and adjustable for other ranges; manual, automatic and remote controlled
ranging
Unit: pg/m3, ppb (selectable)

Zero noise: < 0.2 ppb

Lower Detection limit: < 0.5 ppb

Zero drift: < 0.5 ppb (24 hours)

Span drift: 24 hours: < 1.0 % of reading
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- Precision: 0.5 % of reading

- Linearity: < 4 % of the measured value (full scale)

- Response Time (T90): < 140 sec

- Operating temperature: 15 — 35 °C

- Input: Standard 1/O

- Output: Serial interface RS-232/RS-485 and (preferable) USB interface, 1 Ethernet
10/100, status relays (failure, zero, span), optional selectable voltage, analogue
voltage output, software selectable range, at least one 4-20 mA current output and
power indication

- Data storage: capacity to store at least 60 days of data

- Power Supply: 220-240 V, 50-60 Hz

- Compensation: Automatic UV energy, temperature and pressure compensation

- Internal zero and span solenoid valves (manual, automatic or remote control)

- Display: Multi-character with indication of all parameters at the same time and
alarms/errors

- Dimensions: Fit into a standard 19" rack.

- Accessories: At least 3 m teflon sampling tubing and necessary connection elements.
Variable bolts, nuts, cable binders and other fixing materials

» Ambient NO-NOx-NO: (Nitrogen Oxides) + NHz analyzer:
Minimum technical requirements:

- Operation principle: Chemiluminescence

- Concentration ranges: Min: 0-50 ppb full scale, max: 0-20,000 ppb and adjustable for
other ranges; manual, automatic and remote controlled ranging

- Unit: pg/ms, ppb (selectable)

- Zero noise: < 0.2 ppb

- Lower detection limit: < 0.5 ppb

- Zero drift: < 0.5 ppb (24 hours)

- Span drift: +/- 1% of full scale.

- Precision: 0.5 % of reading

- Linearity: < 4 % of the measured value (full scale)

- Response Time: Automatic programmable

- Averaging data: Programmable from 1 min. to 24 hours

- Automatic calibration cycle.

- Operating temperature: 15 — 35 °C

- Input: Standard 1/0
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- Output: Serial interface RS-232/RS-485 and (preferable) USB interface, 1 Ethernet
10/100, status relays (failure, zero, span), optional selectable voltage, analogue
voltage output, software selectable range, at least one 4-20 mA current output and
power indication

- Data storage: capacity to store at least 60 days of data

- Power Supply: 220-240 V, 50-60 Hz

- Compensation: Automatic temperature and pressure compensation

- Internal zero and span solenoid valves (manual, automatic or remote control)

- Display: Multi-character with indication of all parameters at the same time and
alarms/errors

- Dimensions: Fit into a standard 19" rack.

- Accessories: At least 3 m teflon sampling tubing and necessary connection elements.
Variable bolts, nuts, cable binders and other fixing
materials

- Maintenance menu software with built-in self-checks and real time diagnostics of
main parameters.

» Zero Air Generator
Minimum technical requirements:

- Principle demands: multistage ambient scrubber

- The gas cleaning process shall include dust particles extraction, compression, trace
substances preliminary chemical treatment and sorption stages.

- Purity of zero gas: NO/NO,, SO, H,S, NH3 < 0.1 ppb; O3 < 0.5 ppb, CO < 100 ppb;
BTX <1 ppb

- Zero gas pressure: 0.5 ... 2.00 bar (abs) adjustable

- Drying: dew point min. -15°C

- Air flow rate: 0 to 30 I/min at a pressure of > 3.5 bar or max. 20 I/min

- Compressor: long life, oil free

- Pressure control: built-in

- Parts of gas-cleaner: long life (maintenance interval at least 6 months)

- Cleaning cartridge: must hold the minimum requirements for at least 3 months

- Power supply: 220 V, 50 Hz

- Dimensions: fit into a standard 19” rack

- Other requirements: free of condensation
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» Sampling manifold system
The gas sampling manifold system must fulfil at least the following
requirements:
Sampling point (inlet) has to extend vertically through the roof of the housing to a
height of 1 m above the roof, thereby giving 360° unrestricted flow
Inlet protection against rainwater, insects or large particulate matter
Prevention of condense water inside the sampling inlet. Condensation may occur in
the case of high ambient temperature and/or humidity. The sample line may be
moderately heated to avoid condensation.
Good isolation of the breakthrough to the roof with fittings which are easy to change
Sampling line shall be as short as practical to minimize the residence time in the
sampling system from the sampling inlet to the inlet of the analyzer < 5 sec, for NO
and NO, measurements < 3 sec.
Sample inlet and sampling line shall be constructed of corrosion-proof and chemical
inert material at least concerning all of the air pollutants measured, such materials are
polytetrafluoroethylene (PTFE), borosilicate glass or stainless steel
Easy access for cleaning and maintenance, possibility for manual cleaning of the
sampling line, possibility to take apart and maintenance half yearly
Connection (tube) from the manifold to the monitors max. 2 m and consisting of
PTFE or another chemical inert material
Connection for at least 6 monitors, size of outlets has to fit monitor inlets
Control and regulation of sample flow rate including installation of a flow alarm
system
Analyzed air must be ventilated outside the shelter

> A particulate filter shall be placed in the sample line before the inlet of the
analyzer to retain all particles which are likely to alter the performance of the
analyzer.

Filter material: PTFE

Material of the filter housing: chemically inert (e.g. PTFE, borosilicate glass or
stainless steel)

Pore size of the filter: 5 um

> A sampling pump for the manifold for sampling ambient air through the
manifold is necessary. It is recommended that

the inlet of the pump or fan is located at the end of the sampling manifold,
the pump or fan ensuring a volume flow of 3-6 ms3/h,
a flow alarm system is installed,
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and that the influence of the pressure drop induced by the manifold sampling pump
on the measured concentration is below 1 %.

A separate sample port in the roof of the housing is used to feed a sampling
tube from the automatic PM-analyzer to PM2.5 inlet mounted externally on
the roof.

Rack Cabinet for Gas and Particulate Ambient Air Analyzers Mounting:

The analyzers to be mounted in suitable 19” rack cabinets to reduce space, to better
protect instruments from dust, and to facilitate the

connections.

Easy access to perform maintenance and connections

On Line UPS - 3KVA
To be provided with adequate battery capacity to operate equipment for around 15
minutes in case of electricity failure.

Equipment for meteorological parameters (wind speed and wind direction,
temperature and humidity sensors)

The monitoring stations shall be equipped with telescope masts adjacent to the
instruments for ambient air quality measurements. The mast shall be self-supporting
of crossbar type, galvanized or aluminum, readily accessible for service events in
operation, retract or tip, and 10 m high suitable for weather conditions installed on
the shelter.

Telescope mast for meteorological measurements:

Pneumatic operated

Galvanized or aluminum

Readily accessible for service events in operation, retract or tip

Including accessories for mounting (roof bearing, guy assemblies, hand pump)
Extended height: 10 meters

Wind speed and wind direction:

Minimum technical requirements:

Operation principle: Ultrasonic Anemometer
Maintenance-free

Range: 0 to 60m/s (wind speed); 0 to 360° (wind direction)
Accuracy: = 0.3 m/s (wind speed); = 3% (wind direction)
Resolution: < 0.1 m/s (wind speed); 1° (wind direction)
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- Starting threshold: < 0.4 m/s

- Heating: 20 W

- Signal output: Preferred 4 to 20 mA or other auto conversion from the analogue
output to a digital or electrical signal that is readable from the data logger

- Power supply: 7to 30 V DC

- Ambient temperature: -25 °C to 45 °C or higher

» Temperature and humidity sensors:
Minimum technical requirements:

- Operation principle: NTC or Pt100 (temperature sensor); capacitive (humidity
sensor)

- Range: <-10 °C to > 50 °C; 5% to 100% relative humidity (RH)

- Accuracy: <+ 0.3 °C for- 10 °C < T <+40 °C; <3 % (RH)

- Resolution: £ 0.2 °C; + 3% RH

- Response time (T90): < 30 sec

- Signal output: Preferred 4 to 20 mA or other auto conversion from the analogue
output to a digital or electrical signal that is readable from the data logger

- Power supply: 7to 30 V DC

» Data Acquisition System DAS (Data logger)
Typical minimum configuration:

- 500 G Hard Drive and flash memory

- MS Windows 2007 or better operating system

- Handles serial, analogue and Ethernet input ports

- 197-20” LCD Monitor

- Keyboard/Mouse

» Data Storage
- Local Data storage for sampled data for one month and final data for at least one year

» Communication with Central software

- The DAS should be fully programmable by a remote connection from the Central
software and from user workstation.

- Utilizing the current server and software at the Ministry of Environment to display,
control, and store measured data in real-time.

- The DAS should communication with the server unit remotely via internet and with
well-known and updated communication protocol (in case the existing server to be
used, supplier to assure the proper communication between new system and server).
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Fixed IP address and all necessary communication equipment to be provided.

Desktop:

Business series

Processor Generation:13th Generation or higher
Processor Family: Intel Core i7-14 gen

RAM Capacity:16GB

Memory Type: DDR5

Storage Capacity: 2TB

Storage Type: SSD M.2NVME

Operation System: Windows 10 pro-n Original
Multimedia: Keyboard + Optical Mouse
Monitor: 24” Adjustable

LED Smart Screen Monitor 42”:

Refresh Rate: 60 Hz

Screen Size: 42"

Panel Technology: IPS

Resolution: 3840 x 2160

Response Time: 8 ms

Contrast Ratio Static: 1000:1

Built in Speakers: Yes

Input Connectors:

1 x DisplayPort 1.2; 1 x Mini-Display Port 1.2
2 X HDMI 1.4 (MHL); 1 x VGA; 1 x RS232

1 x Audio input; 1 x Headphone output

1 x USB 3.0 (upstream); 4 x USB 3.0 (downstream)
Flat / Curved: Flat

Panel Type: 4K

Brightness: 350 cd/m2

Display Colors: 16.9 Million

OS: ANDROID

Printer:
Printer type: Laser or Inkjet monochrome printer (A4)

Printer speed: 40 ppm
Printer resolution: 600x600 dpi
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Monthly Duty Cycle: 75,000 Pages Per Month

Side printing: Auto-Duplex

Standard connectivity: Hi-speed USB 2.0 - USB cable included

Gigabit Ethernet 10/100/1000 Wireless — optional

Printer language: PCL6, Postscript 3

Paper Handling: Plain paper, Thin paper, Thick paper, Recycled paper, Label,
Envelope

Tray capacity: Input capacity 250 sheet

Multi-purpose 50 sheet Output capacity 125 sheet

OS compatibility: Microsoft windows 8 and above

Starter Toner: Included

Warranty: 1 years (labor, parts, on site)

Cost Per Page: The cost per page must be mentioned and it will be used for evaluation

Management and Operation.

Management and operation of the AQM station shall be provided to satisfy Ministry
of Environment and project requirements and operational tasks.

Management shall be performed by qualified personnel experienced in operation of
such equipment.

Duration of management period: one year.

Tasks to include:

v’ Securing appropriate measurement location in coordination with MoEnv.

v" Regular station visits for checks and site maintenance and servicing all equipment
and communications.

v' Calibration of all instruments in regular intervals.

v' Data Validation.

v" Supply of periodical reports as required by MoEnv.

v" Verify the continued safe and secure environment at the stations

Pricing
Itemized pricing shall be provided.

Equipment items or operation service maybe added or deleted depending on
requirement and budget.
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