










1 
 

Specifications for two units of high-speed planar laser induced fluorescence systems to measure 
temperature with two-line thermometry principle  

 
Description: 
Two units of high-speed planar laser induced fluorescence (PLIF) systems are required to measure 
the flame temperature based on two-line thermometry principle. Generally OH radical (283 nm) is 
targeted to perform this measurement. However, measurements with other species such as CH, NO, 
Indium are also desired. The OH-PLIF system is essential, whereas other species are optional.  
Provide option for operating two PLIF systems independent of each other.  
 
Key Specifications and requirements: 

1. Repetition rate  : 10 kHz 

2.   Minimum energy @ 10 kHz (J) :  225 @ 283 nm 
3. High speed camera with two-stage intensifier to image the florescence signal @ 10 kHz rate  

 
I. Pumping Nd:YAG Lasers (2 Nos.) 

1. Repetition rate range : 10 Hz to 10 kHz 
2. Average power (W) : ≥ 90 @ 532 nm   
3. Energy at 532 nm(mJ)  :  ≥ 9 @ 10 kHz 
4. Energy at 355 nm (mJ) : ≥ 4 @ 10 kHz 
4. Pulse duration (ns)  :  5 to 10    
5. Beam diameter or size (mm)  :  3 to 8mm  
6. Divergence (mrad)  :  < 0.5 @ 1064 nm  
7. Polarization ratio (%)  :  > 90 @ 532 nm  
8. Beam profile   :  Gaussian/Top-hat   
9. Energy stability (%)  :  < 4% rms  
10. Capable to switch from 532 / 355 nm  

 
II. High-speed Tunable Dye Lasers (2 Nos.) 

1. Repetition rate (kHz) :  0 to 10  
2. Grating (l/mm) :  2400   
3. Linewidth (cm-1) :  0.06 @ 570 nm  
4. Tuning range (nm)   :  220—750   
5. Pump wavelength (nm) :  532 or 355  
6. Beam pointing stability (μrad)  : < 50  
7. Polarization (%) :  ≥ 98% vertical  
8. Absolute wavelength error (pm) :  ≤ 30  
9. Repeatability (pm) :  ≤ 5  
10. Thermal Stability (pm/°C) :  ≤ 2  
11. ASE at edge of dye band (%)  :  < 0.5  

12. Minimum energy at 10 kHz (J) :  225 to 250 @ 283 nm  
13. Doubling/mixing crystals   :  Optical extension inbuilt with the dye laser with high 

efficiency doubling or mixing crystals to achieve above wavelengths. Internal doubling unit with 
Autotracking and BBO from 220 nm - 300 nm.  

 
II. Light sheet optics (2 Nos.) 

1. Wavelengths range from 220 to 800 nm  
2. Adjustable light sheet height between 35 to 50 mm  
3. Adjustable focus from 0.5 to 2 m  
4. Beam waist adjuster 
5. Beam steering arm / optics coated for high transmission for OH-PLIF  
 

III. Detection units (2 Nos.) 
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A) CMOS Camera 
1. Chip area (pixel) : 1280 x 800  
2. Frame rate (fps) : 6200 @  1280 x 800 pixel resolution 
3. Repetition rate  : 10 Hz to 10 kHz (10 kHz at reduced resolution) 
4. Digital resolution (bit) : 12  
5. Internal memory (GB) : 16  

B) Two stage image intensifier module 
1. Repetition rate range : 10 Hz to 10 kHz 
2. Minimum gating (ns) : 50 ns 
3. Spectral range (nm) : 225 to 800  
4. Input diameter (mm) : 25  
5. Typical resolution on output: ≥ 33 lp/mm without magnification 
6. Optics to couple intensifier with high speed camera  

C) UV lens 
1. Aperture : F/2.8  
2. Focal length (mm) : 100 mm  
3. Image projection diameter : ≥ 18 mm  
4. Transmittivity (%) : ≥ 90% @ 250 to 410 nm  
5. Lens mount adapters : F mount / C mount adapters as the case may be  

 
D) Filters 

1. Filter to image OH LIF signal with high 80% transmission at 310 nm  
 

IV. Control unit  
A) Workstation (2 nos.) 

1. 16 GB RAM  
2. 2 TB internal hard drive  
3. Windows 7 64 bit OS  
4. 21'' flat screen monitor, mouse and keyboard   

B) Synchronizer (2 nos.) 
1. Synchronizer to sequence lasers and cameras for two-line PLIF thermometry  
2. 8 channels   
3. Time resolution of 10 ns  
4. Provide low noise BNC cables  

 
V. Software (2 License ) 

1. Software compatible with windows 7-64 bit for data acquisition, pre-processing and post-processing  
2. All above hardware should be able to control from the software  

 
VI. Mounting table (2 Nos.) 

Single optical table to mount each of the Pump-Dye lasers together laser units.   
 

VII. Power and energy meter (1 No.) 
1. Power up to 100W  
2. Wavelength sensitivity 225 to 1064 nm 

 
Optional requirements: 
A) Wavelengths and optical filters for following species  

1.  225 nm for NO PLIF  
2. 390 nm for CH PLIF  
3. 410 nm and 450 nm for Indium PLIF  

 State the minimum energy at above wavelength @10 kHz for combination of offered Nd:YAG-Dye laser.  
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B) Features of hardware/software 
1. Software to acquire and synchronize two PLIF systems  
2. Online automated correction for variation in the light sheet intensity resulted from non -uniform 

beam profile and absorption of species 
3. Online automated correction for shot-to-shot laser energy variation 
4. Autoscan for the dye laser, so that the energy is optimized and beam position is unaltered during 

wavelength tuning 
5. Online automatic fine tuning of the wavelength to excite the right absorption line based on feedback 

from the PLIF signal  Data processing algorithm to deduce temperature from the ratio of PLIF signals 
from two excitation lines  

6. Recording of excitation and emission LIF spectra  
7. Online energy monitor up to 10 kHz repetition rate  
8. Capability to alternate two wavelengths at each other shot at 10 kHz  (e.g. switch every other shot 

between 282.4 nm and 283 nm). These two different wavelengths must come from the same laser 
system 
 

C) Accessories 
1. Laser safety goggles to protect at above wavelengths  
2. Filtered air blow unit to protect lasers from the dust  
3. Third and fourth harmonic generators to be fitted with Nd:YAG laser  
4. Necessary dyes to generate above wavelengths 3 gm each.   
5. Provision for accessing second, third and fourth harmonic wavelengths without altering the dye laser 

attachment.   
 

D) Chiller unit (2 Nos.) suitable for quoted pump lasers to control the temperature of flashlamps  
 
VII: Notes: 
1. The complete system dye laser, Nd:YAG laser and camera with intensifier should be supplied together, 

and the integrated PLIF system should  be tested to confirm above specifications before delivery.  
2. Test report should include energy, wavelength and bandwidth at above-mentioned wavelengths.  
3. Installation and user training should be provided by manufacturer.  
4. Provide the list of customers with their contact details where similar system has been installed.  
 
IX: Maintenance and Service agreement: 
Three years service and maintenance after warranty period (mention the service charges if any) that should contain:  
1. Annual visit on system by engineer from manufacturer   
2. Annual training on system for new student or researcher  
3. Providing free consumable items such as distilled water for laser, de-ioniser cartridge, etc 
4. Visit in 5 working days by local train engineer from the date of complain  
 
 


