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I. General
A. Equipment and materials used shall be standard components that are manufactured and available for purchase as standard replacement parts as long as the product is commercially available from the manufacturer.

B. All manufactured products shall be thoroughly tested and proven in actual use.

C. All manufactured products shall include, at no additional cost, online support services and availability of a toll-free contact number (U.S. and Canada)

D. The manufacturer shall repair or replace without charge, manufactured products proven defective in material or workmanship for the stated warranty period.

E. The Thermal Security Camera shall be a Ganz Thermal ZNT6-P Series and/or approved equivalent.

F. The Thermal Security Camera shall be completely manufactured and assembled in the United States of America.
II. Functional Description

A. The Thermal Security Camera shall be able to detect Long Wave (8-14um) Infrared energy to provide users with superior thermal images in challenging environments, including complete darkness, through fog and smoke, over water and in dark corners, where threats are difficult to detect due to lighting constraints and weather conditions.

B. The Thermal Security Camera shall not require any ambient light or illumination in order to clearly identify images and capture video.

C. The Thermal Security Camera shall be compact, lightweight, mobile and invertible.

D. The Thermal Security Camera shall utilize a vanadium oxide (VOx) microbolometer focal plane array sensor that shall not be damaged by directly imaging the sun when the horizon is in the field of view, and shall require no operator action to remove image artifacts that may remain visible temporarily after imaging the sun.

E. The Thermal Security Camera shall have a spectral response of 8 – 14 µm (LWIR) and a sensitivity of <50 mK when normalized to f/1.0 optics and room temperature.

F. The Thermal Security Camera shall utilize athermalized lenses that do not require focus adjustment due to changes in ambient temperature.

G. The Thermal Security Camera shall be factory configurable with multiple resolution options, frame-rate options, video options, and lens options, to include those listed in the following tables.

Ganz Thermal ZNT6-P Series (320x240)
	Model
	Resolution
	Lens
	Analog Video
	Frame Rate (max)

	
	
	Effective Focal Length
	Horizontal Field of View
	
	

	ZNT6-PAT1FN20-N
	320x240
	7.5 mm
	40⁰
	NTSC
	30 fps

	ZNT6-PAT1FN29-N
	320x240
	13 mm
	24⁰
	NTSC
	30 fps

	ZNT6-PAT1FN23-N
	320x240
	19 mm
	16⁰
	NTSC
	30 fps

	ZNT6-PAT1FN25-N
	320x240
	35 mm
	9⁰
	NTSC
	30 fps

	ZNT6-PBT1FN20-N
	320x240
	7.5 mm
	40⁰
	PAL
	30 fps

	ZNT6-PBT1FN29-N
	320x240
	13 mm
	24⁰
	PAL
	30 fps

	ZNT6-PBT1FN23-N
	320x240
	19 mm
	16⁰
	PAL
	30 fps

	ZNT6-PBT1FN25-N
	320x240
	35 mm
	9⁰
	PAL
	30 fps

	ZNT6-PAT1FN20-P
	320x240
	7.5 mm
	40⁰
	NTSC
	9 fps

	ZNT6-PAT1FN29-P
	320x240
	13 mm
	24⁰
	NTSC
	9 fps

	ZNT6-PAT1FN23-P
	320x240
	19 mm
	16⁰
	NTSC
	9 fps

	ZNT6-PAT1FN25-P
	320x240
	35 mm
	9⁰
	NTSC
	9 fps

	ZNT6-PBT1FN20-P
	320x240
	7.5 mm
	40⁰
	PAL
	9 fps

	ZNT6-PBT1FN29-P
	320x240
	13 mm
	24⁰
	PAL
	9 fps

	ZNT6-PBT1FN23-P
	320x240
	19 mm
	16⁰
	PAL
	9 fps

	ZNT6-PBT1FN25-P
	320x240
	35 mm
	9⁰
	PAL
	9 fps


Ganz Thermal ZNT6-P Series (640x480)
	Model
	Resolution
	Lens
	Analog Video
	Frame Rate (max)

	
	
	Effective Focal Length
	Horizontal Field of View
	
	

	ZNT6-PAT2FN21-N
	640x480
	14.2 mm
	44⁰
	NTSC
	30 fps

	ZNT6-PAT2FN22-N
	640x480
	16.7 mm
	37⁰
	NTSC
	30 fps

	ZNT6-PAT2FN24-N
	640x480
	25 mm
	25⁰
	NTSC
	30 fps

	ZNT6-PAT2FN25-N
	640x480
	35 mm
	18⁰
	NTSC
	30 fps

	ZNT6-PBT2FN21-N
	640x480
	14.2 mm
	44⁰
	PAL
	30 fps

	ZNT6-PBT2FN22-N
	640x480
	16.7 mm
	37⁰
	PAL
	30 fps

	ZNT6-PBT2FN24-N
	640x480
	25 mm
	25⁰
	PAL
	30 fps

	ZNT6-PBT2FN25-N
	640x480
	35 mm
	18⁰
	PAL
	30 fps

	ZNT6-PAT2FN21-P
	640x480
	14.2 mm
	44⁰
	NTSC
	9 fps


	ZNT6-PAT2FN22-P
	640x480
	16.7 mm
	37⁰
	NTSC
	9 fps

	ZNT6-PAT2FN24-P
	640x480
	25 mm
	25⁰
	NTSC
	9 fps

	ZNT6-PAT2FN25-P
	640x480
	35 mm
	18⁰
	NTSC
	9 fps

	ZNT6-PBT2FN21-P
	640x480
	14.2 mm
	44⁰
	PAL
	9 fps

	ZNT6-PBT2FN22-P
	640x480
	16.7 mm
	37⁰
	PAL
	9 fps

	ZNT6-PBT2FN24-P
	640x480
	25 mm
	25⁰
	PAL
	9 fps

	ZNT6-PBT2FN25-P
	640x480
	35 mm
	18⁰
	PAL
	9 fps


H. The Thermal Security Camera shall have the predicted range tabulated below:

	Effective Focal Length
	Object Type
	Predicted Detection Range
	Predicted Recognition Range
	Predicted Identification Range

	7.5 mm
	Human
	330 m
	60 m
	45 m

	13 mm
	Human
	555 m
	100 m
	75 m

	14.2 mm
	Human
	640 m
	120 m
	90 m

	16.7 mm
	Human
	745 m
	140 m
	105 m

	19 mm
	Human
	845 m
	160 m
	120 m

	25 mm
	Human
	1030 m
	195 m
	150 m

	35 mm
	Human
	1450 m
	285 m
	220 m

	7.5 mm
	Vehicle
	840 m
	160 m
	120 m

	13 mm
	Vehicle
	1375 m
	265 m
	205 m

	14.2 mm
	Vehicle
	1580 m
	310 m
	240 m

	16.7 mm
	Vehicle
	1825 m
	365 m
	280 m

	19 mm
	Vehicle
	2055 m
	415 m
	320 m

	25 mm
	Vehicle
	2475 m
	505 m
	395 m

	35 mm
	Vehicle
	3390 m
	725 m
	560 m


NOTE:   The range predictions above are the result of NVThermIP modeling of the Thermal Security Camera configured with the indicated lenses, assuming the following:

i. Optimal performance.
ii. Clear weather.

iii. Size of human object is 1.8 m x 0.5 m.

iv. Size of vehicle object is 5.0 m x 1.5 m.

v. Other assumptions apply.

I. The Thermal Security Camera shall use an Internet Protocol (IP) networked solution, conforming to the Open Network Video Interface Forum (ONVIF™) standard Profile S and Core Specification 2.4.

J. The Thermal Security Camera shall be operational in a networked environment through a central office, remote video management system or through a Web interface utility.

K. The Thermal Security Camera shall incorporate a low power consumption of less than 13 watts.

L. The Thermal Security Camera shall be IEEE802.3af compliant, supporting video, camera control and power over a single tamper resistant cable connection.

M. The Thermal Security Camera shall be sealed to an IP66 outdoor rating.

N. The Thermal Security Camera shall be capable of 4X digital zoom.

O. The Thermal Security Camera shall support multiple input power options, including 24 VAC, 12-24 VDC, and low power PoE (Power over Ethernet).

P. The Thermal Security Camera shall include Automatic Gain Control (AGC) to compensate for variations in the scene and to optimize the contrast for viewing.

Q. The Thermal Security Camera shall include Image Contrast Enhancement (ICE) to further enhance the scene through local area image contrast processing and edge enhancement.

R. The Thermal Security Camera shall provide standard NTSC or PAL analog video outputs as configured in the factory.  The camera shall also include the ability to change the analog video output mode based between NTSC or PAL using the web interface.
S. The Thermal Security Camera shall provide a secondary control interface utilizing two-wire RS- 485 with standard Pelco-D command protocol.

T. The Thermal Security Camera shall include on-board storage to enable continuous or event based recording.

U. The Thermal Security Camera shall include basic video motion detection capabilities that will trigger local video storage or remote actions via ONVIF alarms sent to a video management system.

V. The Thermal Security Camera shall interface to existing industry standard mounting hardware.

W. The Thermal Security Camera shall have an user selectable option to display the imagery as monochrome using either black-hot or white-hot polarity.

X. The Thermal Security Camera shall be immune to electrostatic discharge when subjected to electric potentials and other conditions as described in specification EN 61000-4-1 as modified by EN 55024.

III. Technical Description

The Thermal Security Camera shall meet the following minimum technical specifications:

A. Video
The Thermal Security Camera shall have the following video characteristics:

1. Frame rate: 30 Hz

2. Digital video format: 10/100 BaseT, H.264/MJPEG

3. Analog video formats: One of the following, depending on model

a. NTSC

b. PAL, configurable to one of the following PAL standards:

i. PAL 525 M

ii. PAL 625 N

iii. PAL 625 B, D, G, H, I, N2
4. Gain/level control: Automatic

5. Image Polarity: White Hot/Black Hot, Invert/Revert

6. Zoom: 4x Digital Zoom with ePan / eTilt

B. Communication
The Thermal Security Camera shall have the following communication modes:

1. Ethernet, ONVIF™ Profile S

2. RS-485 (two-wire, half duplex) with Pelco-D command protocol

C. Electrical
The Thermal Security Camera shall have the following electrical power characteristics:

1. Input voltage: 12 - 24 VDC; 24 VAC; Power over Ethernet (PoE)

2. Input power: <13 W With Heater
D. Environmental
The Thermal Security Camera shall meet the following environmental specifications:

1. Operating altitude:

500 feet to 9000 feet
2. Operating temperature:

-20ºC to +65ºC (-4ºF to +149ºF)
3. Storage temperature:
-50ºC to +75ºC (-58ºF to +167ºF)
4. Temperature shock tolerance:

±25°C/min between 65°C and -20°C without damage

5. Icing, fogging, and frosting provisions:

i. Anti-icing provided

ii. Anti-fogging and anti-frosting provided

iii. De-fogging and defrosting provided

6. Solar radiation tolerance:

No damage or degradation while operating with 1120 watts/m2 solar radiation simultaneous with 49°C ambient temperature for 4 hours per day

7. Humidity tolerance:

No damage caused by exposure to 95% relative humidity, non- condensing, simultaneous with 41°C ambient temperature

8. Salt fog tolerance:

No damage caused by a 48-hour exposure to 5 ± 1 percent salt solution concentration atomized to form a fog having a fallout rate onto the camera

of between 0.5 and 3.0 ml/hour/80 cm2 collecting area, followed by a 48- hour drying period

9. Protection for dust and water:

System sealed to IP66 IAW ANSI/IEC-60529

10. Vibration tolerance:

No damage caused by exposure to vibration in any axis up to 1.4 grms with power spectral density constant at 0.01 g2/hz from 5 to 200 hz

11. Shock tolerance:

No damage caused by a 1-meter drop onto concrete surface when system is packaged in its original shipping container.

12. Wind loading tolerance:

No damage caused by wind speeds up to 150 mph in any direction

E. Electromagnetic Compatibility
The Thermal Security Camera shall meet the following electromagnetic compatibility requirements:

1. Emissions – FCC Part 15 Subpart B Class A, CISPR 22 Class B, EN 55022 Class A

2. Electrostatic Discharge (ESD) – EN 61000-4-2 as modified by EN 55024

3. Electrical Fast Transients (EFT) – EN61000-4-4 as modified by EN 55024

4. Radiated Disturbances – EN 61000-4-3 as modified by EN 55024

5. Conducted Disturbances – EN 61000-4-6 as modified by EN 55024

6.   Power-Frequency Magnetic Fields – EN 61000-4-8 as modified by EN 55024

F. Mechanical
The Thermal Security Camera shall have the following mechanical characteristics:

1. Dimensions: (d x h) 20 x 27 cm
2. Weight:  <3000 grams

3. Volume: <8000 cubic cm
4. Enclosure: IP66, Tamper Resistant

5. Pan Range: Continuous 360º

6. Tilt Range: Elevation at +/- 120º

7. Pan or Tilt speed: 30º per second

8. Pan and Tilt accuracy: +/- 2.5º

G. Software
The Thermal Security Camera shall have the following software characteristics:

1. Firmware Field Upgradable

2. Web Interface: Administrator, User, and Viewer, with Password Protection

H. Digital Processing Hardware
The Thermal Security Camera shall have the following digital processing hardware characteristics:

1. Embedded SD Memory

2. Video Motion detection at the edge

I. Operational Life
The Thermal Security Camera shall be designed to have an operational life of 30,000 hours of continuous operation.

J. Accessories
The manufacturer shall optionally offer the following accessories:

1. Focus Tool for the lens

2. Tamper resistant screw driver
3. 25 foot Cat-5 RJ-45 cable

IV. Certifications

The Thermal Security Camera shall be in compliance with relevant national and international standards as described below:

1. Regulatory compliance:

Products are marked with the CE marking and are in compliance with the 2006/95/EC and 2004/108/EC directives, which include the safety and EMC standards listed.

2. Safety:

a.   UL 60065, 7th Edition, 2007-12-11

b.   CAN/CSA-C22.2 No. 60065-03, 1st Edition, 2006-04 + A1:2006

c. IECEE CB Scheme and testing completed by UL per reference certificate US-18303- A1-UL. Tested for and conformed for IEC 60065 (Edition 7), IEC 60065 (Edition 7) Am 1.

d. Additionally evaluated to EN 60065:2002/A1:2006/A11:2008

3. EMC – Emissions:

a.   EN 55022:2010

b.   EN 61000-3-2:2006 + A1:2009 + A2:2009 c.   EN 61000-3-3:2008

d.   FCC Class A part 15, Subpart B & ICES-003, Issue 4 (Feb-2004)

4. EMC – Immunity:

a.   EN 55024:2010 b.   CISPR-22:2002

5. RoHS 2:

a.   Directive 2011/65/EU

V. Submittals

Submittals shall be made in accordance with the Conditions of the Contract and the following:

A. Shop Drawings and Schematics
Drawings and schematics shall depict the Thermal Security Camera in final proposed “as built” configuration. The following shall be provided:

1. Connection diagrams for interfacing equipment.

2. Mechanical outline and mounting drawings

B. Product Data
The following product data shall be provided:

1. Technical data sheets.

2. A complete set of instruction and user manuals.

C. Quality Assurance Submittals
The following Quality Assurance documents shall be submitted:

1. Checkout Report:  The Contractor shall provide the Owner with a checkout report for each Thermal Security Camera.  The report shall include:

a. A complete list of every device installed identified by serial number and MAC address.

b. The date it was tested, and by whom.

c. If retested, the date it was retested, and by whom.

d. The final test report shall indicate that every device was tested successfully.

2. Manufacturer’s Instructions:  The Contractor shall make available electronic version of System Operation and Maintenance Manuals (if available) to the Owner.

3. Notice of Completion:  When the final acceptance has been satisfactorily completed, the Owner shall issue a notice of completion to the Contractor.
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