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Important user information  

Dear customer, thank you for purchasing a Kipp & Zonen instrument. It is essential that you read this 

manual completely for a full understanding of the proper and safe installation, use, maintenance and 

operation of your new XLAS MkII Scintillometer.  

 

We understand  that no instruction manual is perfect, so should you have any comments regarding this 

manual we will be pleased to receive them at:   

 

Kipp & Zonen B.V.  

Delftechpark 36, 2628 XH Delft, - or  

P.O. Box 507, 2600 AM Delft,  

The Netherlands  

 

T: +31 (0)  15 2755 210  

F: +31 (0) 15 2620 351  

support@kippzonen.com  

www.kippzonen.com  

 

 

Warranty and liability  

Kipp & Zonen guarantees that the product delivered has been thoroughly tested to ensure that it meets 

its published speci ýcations. The warranty included in the conditions of delivery is valid only if the 

product has been installed and used according to the instructions supplied by Kipp & Zonen.  

 

Kipp & Zonen shall in no event be liable for incidental or consequential damages, including without 

lim itation, lost pro ýts, loss of income, loss of business opportunities, loss of use and other related 

exposures, however used, arising from the faulty or  incorrect use of the product.  

 

Modiýcations made by the user may affect the instrument performance, void  the warranty, or affect the 

validity of the CE declaration , or other approvals and compliances to applicable International 

Standards.  

 

 

Copyright © 201 9 Kipp & Zonen B.V.  

All rights are reserved. No part of this publication may be reproduced, stored in a  retrieval system or 

transmitted, in any form or by any means, without authorisation by Kipp & Zonen.  

 

Kipp & Zonen reserves the right to make changes to this manual, brochures, speci ýcations and other 

product documentation without prior notice.  

 

Manual do cument number:  V1909  

Publication date:   September 2019  
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1  Introduction  

Throughout th is manual the following symbols are used to indicate to the user important information.  

 

 

General warning about conditions, other than those caused by high voltage electricity, which 

may result in physical injury and/or damage to the equipment or cause the equipment to not 

operate correctly  

 

 

  Note      Useful information for the user  

 

1.1  Product overview  

The XLAS MkII  eXtra Large Aperture Scintillometer is an optical instrument  with a 328  mm diameter 

beam that is designed for measuring the path -averaged structure parameter of the refractive index of 

air ( Cn

2

) over horizontal path lengths from 1k m to 12 km
1

. When the supplied 1 50 mm diameter 

aperture restrictors are fitted, the path length can be from 25 0 m to 4.5  km.  

 

XLAS MkII uses a transmitter and receiver horizontally separated by several kilometres to measure 

intensity fluctuations  in the air  known as scintillati ons. This is the same effect, but of much smaller 

amplitude, as the ôshimmeringõ of air over very hot or cold surfaces that causes a mirage. 

 

The scintillations seen by the instrument can be expressed as the structure parameter of the refractive 

index of a ir ( Cn

2

). The light source of the XLAS MkII  transmitter operates at a near -infrared wavelength 

of 85 0 nm. At this wavelength the observed scintillations are primarily caused by turb ulent 

temperature fluctuations.  

 

Therefore , Cn

2

 measurements obtained with the XLAS MkII  can be combined with temporally and 

spatially coherent meteorological observations of air temperature, wind speed and air pressure to 

derive the free convection sensible heat flux ( Hfree) . An accessory meteorologic al sensor kit is available 

for this purpose, which connects to the XLAS MKII receiver.  

 

The XLAS MkII is self -contained. The system can be locally configured at the receiver with a display and 

menu keys  and has internal digital signal and data processing a nd data storage. When the data is 

exported to the included EVATION software package running on a computer the surface sensible heat 

flux ( H) can be calculated.  

 

Compared to traditional point measurement  systems,  the XLAS MkII  operate s at spatial scales 

comparable to the grid box size of numerical models and the pixel size  of satellite images used in 

meteorology, hydrology and water management studies. The XLAS MkII  has important applications in 

energy balance and water balance studies,  because the surface flux of sensible heat is linked to latent 

heat flux  (LvE) and evapotranspiration (ET).  

 

This manual provides information related to the installation, maintenance, calibration, product 

specifications and applications of the sci ntillometer.  

 

If any questions should remain, please contact your local Kipp & Zonen representative or e -mail the 

Kipp & Zonen customer and product support department at: support@kippzonen.com   

 

Please go to www.kippzonen.com  for information about other Kipp & Zonen products, or to check for 

any updates to this manual or software . 

 

 
1

 The maximum usable path length depends upon the atmospheric conditions  and saturation criterion .  The XLAS MkII transmitter 

has sufficient power to reach over 1 2 km wi th ôclearõ atmospheric conditions (visibility 10-20 km), but the user must be careful to 

check that the XLAS is at a sufficiently high height (on a high tower) to avoid saturation (see section 2.3.2), but not outside the 

Constant Flux layer (see section 2.3.4).   
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1.2  Key parts of the XLAS MkII Scintillometer  

1.2.1  Transmitter  and receiver  

The drawing below shows the  key common parts of the XLAS MkII transmitter  and receiver:  

 

1.  Sun shield fitted to  the front.  

2.  Tilt (vertical) adjustment bolts  (x 2)  

3.  Pan (horizontal) adjustment hex screws  (x 2)  

4.  Transmitter window, with heater and Fresnel lens behind  

 

 

 

 

 

 

 

1.2.2  Transmitter rear panel  

The drawing below shows the key parts of the XLAS MkII transmitter rear panel:  

 

1.  Power indicator  (red)  

2.  Transmitter  power adjustment  knob  (screw-on cover removed ) 

3.  Diagnostic s ignal output connector  (4-pin)  

4.  Power input connector (12 VDC)  

 

 

 

 

 

  

1 

2 

3 

 1 

        2 

       4 

         3 

 

                                        4 
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1.2.3  Receiver rear panel  

The drawing below shows the key parts of the XLAS MkII receiver rear panel:  

 

1.  Display  

2.  Power and status indicator  (green)  

3.  Menu navigation keys  

4.  Meteorological sensor kit or GPS antenna connector (8-pin)  

5.  Analogue signal connector (4-pin)  

6.  Power input connector (12 VDC)  

7.  Digital interface  connector  (8-pin)  

 

 

 

 

  

    1 

     3 
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2  Installation  

Please follow the instructions in this section carefully for the mechanical and electrica l installation of 

the XLAS MkII scintillometer.  

 

  

 

Do not  turn on power to the transmitter or receiver until instructed to do so.  

 

 

 

Ensure that fixings and mountings are securely tightened when instructed to do so.  

 

2.1  Included with the product  

Check the contents of the shipment for completeness (see below) and note whether any damage has 

occurred during transport. If there is damage, a claim should be filed with the carrier immediately. In 

the case of damage and/or the contents are incomplete, c ontact your local Kipp & Zonen representative 

or e -mail the Kipp & Zonen customer and product support department at:  

support@kippzonen.com  

 

  Note  The XLAS MkII is rugged, but it contains sensitive optical and electronic parts. Please keep the 

original transit case and packaging to safely transport the scintillometer to measurement sites 

or for other shipments.  

 

 

The following items  are included with the XLAS MkII  scintillometer : 

 

1 XLAS MkII transmitter with pan and tilt adjuster  on  baseplate  

2 XLAS MkII receiver with pan and tilt adjuster  on baseplate  

3 2 ³ alignment tel escope with detachable mounting , adjusted for each transmitter and receiver  

4 2 ³ sun shield with t hree  fixing screws  

5 2 ³ 150 mm diameter aperture restrictor with fixing kit , for transmitter and receiver  

6 1 ³ 10 m cable with 4 -pin plug for receiver analogue connections  (also transmitter diagnostic 

signal output)  

7 1 x 10 m cable with  8-pin plug  and 9 -pin D -con nector  for receiver  digital communication  

connections  

8 2 x 10  m c able with 4-pin  connector for 12 VDC power input  

9 2 x 3 mm hexagonal Allen keys, for fitting the sun shields  

10  2 x 3 or 4 mm hexagonal Allen keys, for fitting the telescopes  

11  2 x 6 mm hexagonal Allen keys, for adjustment of the pan and tilt  

12  2 x 19 mm spanners, for adjustment of the pan and tilt  

13  2 x 13 mm spanners, for tightening the rotation of the pan and tilt mount  

14  1 x USB memory stick  containing E VATION software and a pdf file of th is XLAS MkII instruction 

manual  

15  6 x spare large desiccant packs  

16  1 x GPS antenna with 18 cm  cable and 8 -pin plug, affixed on sun shield  

17  2 x transport case s to hold above parts  
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2.1.1  The transmitter  

The transmitter housing contains a very efficient, eye -safe LED operating at 850 nm wavelength in the 

near -infrared region.  The LED mounting is axially adjustable  to position it at the focus of a Fresnel 

collimating lens  (factory only adjustment during man ufacture) . The near -parallel beam is output 

through a glass  window with an aperture diameter of 328  mm. There is a self -regulating heater for the 

window that can disperse rain, dew, frost and snow.  Electronics pulse the LED at 8 kHz  and the drive 

signals can be monitored on the signal output connector.  

 

There is a baseplate with rugged pan and tilt adju stment. A mounting rail on the top of the ho using is 

used to fit the alignment telescope . The white sun  shield  is mounted at the front, overhanging the 

window . Desiccant bags are placed inside to keep the transmitter dry internally.  

 

The transmit ter is powered by 12 Volts  DC. 

 

 

 

 

2.1.2  The receiver  

The beam from the transmitter enters the receiver through a glass  window with a  clear  aperture 

diameter of 328  mm. There is a self -regulating heater for the window that can disperse rain, dew, frost 

and snow. A Fresnel lens focusses the 8 kHz pulsed radiation onto a very sensitive large -area 

photodiode detector with a thin -film optical filter that only transmits r adiation in a waveband around 

850 nm, blocking ambient light from reaching the detector. The detector and filter assembly are  axially 

adjustable to position the detector  at the focus of  the lens  (factory only adjustment during 

manufacture) . 

 

Analogue e lect ronics are tu ned to the 8 kHz carrier wave and to the scinti llation frequency band  of 0. 1 

Hz to 400 Hz . These  signals  are rectified and  are available at the analogue signal connector. All the 

remaining electronics are digital. The system can be locally con figured at the receiver with a display 

and menu navigation keys and has internal signal and data processing and storage. It can calculate and 

log Cn

2

 measurements and, with the accessory meteorological sensor kit  connected, the sensible heat 

flux ( H) can be calculated and stored.  External communication is via the digital interface connection.  

 

There is a baseplate with rugged pan and tilt adjustment. A  mounting rail on the top of the housing is 

used to fit the alignment telescope. The white sun shield and GPS antenna are mounted at the front, 

overhanging the window. Desiccant bags are placed inside to keep the transmitter dry internally.  

 

 

The receiv er is powered by 12 Volts DC.  
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2.1.3  Alignment telescopes  

Each transmitter and receiver has a telescope , individually adjusted to align with its optical axis , and 

each telescope is labelled accordingly. These telescopes attach by clamps to mounting  rail s on the tops 

of the transmitter and receiver housings and enable alignment of the transmitter and receiver  at long 

path lengths.  They are not completely weather proof and should be removed after alignment and 

replaced by the sun shields.  A 3 or 4 mm hexagonal Allen key is supplied for the mounts of each 

telescope.  
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2.1.4  Sun shields  

After alignment of the transmitter and receiver the telescopes should be removed . The sun shields  are 

then mounted on the front , overhanging the window . These are each attached by three  screws to the 

front of the transmitter and receiver housings.  A 3 mm hexagonal Allen key is supplied for the fi xing 

screws  of each sun shield.  

 

 

 

2.1.5  GPS antenna  

In order to synchronise the receiver time to GMT in the field, a GPS antenna is mounted on top of the 

receiver sunshield (or a GPS can be mounted on the tower structure by using an optional  mounting 

arm ). The GPS antenna is plugged into the socket on the front of the XLAS receiver. If the GPS is 

mounted separately to the XLAS on the optional mounting arm, then the  GPS antenna is plugged into 

the Sensor port on the rear of the receiver.  Only one GPS should be plugged in at a t ime, i.e. only one 

socket should be used, not both front and rear sockets.  When the GPS is connected this is recognised 

and used as the internal time reference (in GMT) for all data records (and the internal clock will also be 

updated). If no GPS signal is  received by the XLAS receiver or no GPS is connected, then the internal 

data logger will revert to using the internal clock (or if permanently connected to a computer running 

EVATION software,  EVATION can synchronise the XLAS to the computer clock).  

 

 

 

2.1.6  Aperture restrictors  

The full beam aperture of 328  mm enables operation over path lengths from 1 to 12  km, depending 

upon the atmospheric conditions. For shorter path lengths, from 25 0 m to 1 k m (4.5  km  maximum) , 

restrictors with apertures of 1 50 mm are fitted in front of the windows of the transmitter and receiver.  

Although the restrictors can be used up to 4.5  km, for path lengths over 1 k m it is recommended to 

operate without restrictors , unless operating in regions with very low heat flux (such  as wet, northern 

latitudes or artic regions) . 
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2.1.6  Power cables  

Two 10 m long cables with 4 -pin waterproof plugs are provided  for the transmitter and receiver 12 Volt 

DC power inputs.  

 

2.1.7  Signal cable with 4 -pin plugs  

One 10 m long cable with a 4 -pin waterproof connector is provided for the receiver analogue signal 

connection (If necessary this can also be used for the transmitter diagnostic test outputs).  

 

2.1.8  Signal cable with 8 -pin plug  

One 10 m long cable with an 8 -pin waterproof plug  and 9 -pin D -connector  is provided for the receiver 

digital interface connection.  

 

    

 

 

2.1.9  Tools  

Two 3 or 4 mm hexagonal Allen keys are supplied for fitting the transmitter and receiver telescopes 

and two 3 mm hexagonal Allen keys for fitting the sun shields.  For adjustment of the pan and tilt two 6 

mm hexagonal Allen keys and two 19 mm spanners are supplied.  Two 13 mm spanners are also 

supplied for tightening the rotation of the pan and tilt mount.  

 

2.1.1 0  USB Memory stick  

The supplied USB memory stick contains th e EVATION software package and this manual as a pdf file.  

 

2.1.1 1  Desiccant packs  

Six spare packs of silica gel desiccant are supplied for drying of the inside of the transmitter and 

receiver  housings  (3 for each) . 
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2.1.12  Transit case s 

Foam-lined rugged transit case s, for the safe transport of the XLAS MkII. One case is required for each 

of the transmitter and receiver  units , and are shipped as standard with the XLAS.  

 

     

 

2.2  Tools r equired  

 

In addition to the items supplied with  the XLAS MkII s cintillometer, t he following equipment is  required 

for performing the installation : 

 

¶ At least two people  

¶ Stable mounting base s for the transmitter and receiver  or tripods , plus tools as necessary  

¶ Printed c opy of the manual , from the supplied USB memory stick  

¶ Tape measure for determining the insta llation height  

¶ 2 x radios or m obile ôphones for  communicat ion  between transmitter and receiver operator s 

¶ 2 x sets of mounting bolts and suitable spanners  

¶ 2 x sources of 12 Volts DC power  

2.3  Location and support base  

When choosing the location  for scintillometer measurements  care has to be taken that certain 

requirements are met.  

2.3.1  Path o rientation and avoiding direct sunlight.  

Avoid locating the transmitter and receiver where direct sunlight may be in their view. The Fresnel 

lenses will focus the lig ht onto the transmitting LED and the receiving optical filter and photodiode and 

there is a risk of damage due to  overheating . 

 

It is recommended to select a path that is  approximately parallel to the E arthõs surface (i.e. horizontal) 

and has a north -south  orientation to avoid any problems caused at  low sun angles.  If this is not 

possible, pick an orientation where some obstruction in the background (buildings, trees) blocks the 

direct sun.  

 






























































































































































































