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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) 152755210
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 ycations. 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 yts, 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.

Modi ycations 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 ycations and other
product documentation without prior notice.

Manual do cument number: V1909
Publication date: September 2019
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Declaration of Conformity

C€

Kipp & Zonen B.V.
Delftechpark 36, 2628 XH Delft
P.O. Box 507, 2600 AM Delft
The Netherlands

=
a

declares under our sole responsibility that the product

X-LAS MKII RX
Large Apenture Scintillometer MKII Receiver

to which this declaration relates, is in conformity with European Harmonized Standards
as published in the Official Journal of the EU, based on the following standard

[EMC - Emissions] EN 61326-2-1:2013 and EN 61326-2-3:2013
[EMC - Immunity] EN 61326-2-1:2013 and EN 61326-2-3:2013
[RTTE - Directive] EN 301 489-1:V1.9.2

[Environmental Affairs] EN 50581:2012

following the provisions
EMC-directive 2014/30/EU

LV-directive 2014/30/EC
RoHS Directive 2011/65/EU

E.HJ. Valks - CEO
Kipp & Zonen B.V.
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Kipp & Zonen B.V.
Delftechpark 36, 2628 XH Delft
P.O. Box 507, 2600 AM Delft
The Netherlands
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declares under our sole responsibility that the product

X-LAS MKII TX
Large Apenture Scintillometer MKII Transmitter

to which this declaration relates, is in conformity with European Harmonized Standards
as published in the Official Journal of the EU, based on the following standard

[EMC - Emissions] EN 61326-2-1:2013 and EN 61326-2-3:2013
[EMC - Immunity] EN 61326-2-1:2013 and EN 61326-2-3:2013
[Environmental Affairs] EN 50581:2012

following the provisions
EMC-directive 2014/30/EU

LV-directive 2014/30/EC
RoHS Directive 2011/65/EU

E.HJ. Valks - CEO
Kipp & Zonen B.V.



pm KIPP &
& ZONEN

Table of contents

[[ggl ool gz Lot AU EY=T g} o] g =i o] o NSRS 2.
3
TADIE Of CONTENTS ettt h e b e et e b e e st e bt s b e £ e st e bt b e mae e e ebeebenb et e bt sbe e e mnnneebeebeneens 5
N 11 7 Lo 03 1T o RSOSSN 8
11 ProdUCE OVEIVIEW  ...ooiiiiiiciiciriiiiiies ettt nieenes eetesteessene s e seesesteestes seesestenessenseseseeneseenes 8
1.2 Key parts of the XLAS MKII SCINtIOMEEr oot e ene v e s 9
1.2.1 TranSMitter @and FECERIVET .o eeerieeee st eeesseseetestesesbeesrenenene aesesseseesens 9
1.2.2 Transmitter rear PANEl  .ooociiccciciiies e ereere e as eereeeeeeeans 9
1.2.3 RECEIVEI TEAI PANEI  .oiiiiciiciiecriiriins ettt n eeestesessesteeste st sseneetese aeseeseseesesseeanen 10
22 [ 2153 = 1 - 11T ) o SOOI 11
2.1 Included With the ProdUCT  ...ooiiiciiiies s et steeees seeeereneens 11
2.1.1 TRE FANSMULEEr  ooioiciiciieiriririiies erteesie st serees esteeetessesessenesterestenees esseseetessesesseneseenens 12
2.1.2 TRE FECEIVET  oiiiciiesiirireiiiies reetesieese st siseaes seesestenessesseseseeesteneates seeseesessesessenesseentensenes 12
2.1.3 AlIgNMENL LEIESCOPES  ooiiieiiiriirirriiiies ettt rerenes seeeetenesseste e see e steneees seeneeressenenes 13
2.1.4 SUN SIEIAS et et rerenes ceereste e seeseeaeseeae et nae e e neenes .14
2.1.5 GPS ANIENNA ..ooiiiiiiiiiiiiiiiiies ettt aies eestesteaae e ae eeeearenteneentenseneentenaen 14
2.1.6 APEIUIE TESIHCIONS  ioiiiiiieireirriiriiies evteesie e s sterees estesestenessessesesieestenens seseesesseeesensens 14
2.1.6 POWET CADIES oottt ettt reneries eeteneete ettt nee eeteseesestene et et s 15
2.1.7 Signal cable With 4 = -piN PIUGS oo e rerens et e 15
2.1.8 Signal cable With 8  -PiN PIUG .eceoiiiiiiiiiirriiiies e reieres eerereee e aeereas 15

2.1.9 TOOIS .o
2.1.10 USB Memory stick
2.1.11 Desiccant packs

2.1.12 Transit Cases .........cceereveriiennes
2.2 Tools re quired ......ccceceveeverieneeenne.
2.3 Location and support base
231 Path orientation and avoiding direct sunlight.
2.3.2 Minimum installation height to prevent saturation ... e 17
233 Effective beam height ...t e e e 19
234 Operation in the Constant FIUX LAYEr ..ot s ceieeiesieseneene 19
2.4 Mounting .....coceeeeeneniinene
25 Electrical and data connections
251 Power connector ..........ccccceeeveeeiienene
252 Transmitter signal output CONNECtOr  .....cccoeveieeeieeiieeenes
253 Receiver analogue signal connector —.........ccccceveveieneenen.
254 Receiver digital interface connector without GPS
255 Receiver digital interface connector with GPS
256 Receiver meteorological sensor kit connector
2.6 Aperture restrictors for shorter range applications
2.7 Using the display and key -pad .......cccccooeiiennnnne.
2.8 Configuration for measurement  .......cccoeiiiieineenn.
28.1 Setting parameters to measure  C.? ...oooveeeieinenniniienens
2.8.2 Setting parameters to measure sensible heat flux .. e 32
2.8.3 EXIEINAI SEBNSOIS ..ooiiiiiciriiiiiiies e ries aree e e 32
284 (D2 U= B o o o =T SOV PPUTPTOU PSPPI 32
2.85 INtErface COM L ..o et cesree e aenes eesrene e 32
2.8.6 Interface Com 2 (fOr GPS) ..ot s et aeees 33
29 Installation and optical aligNMEeNt .t e e 34



pm KIPP &
& ZONEN

291 Preparation for inStallation ... e s ... 34
29.2 Installing the transmitter and reCEIVEr .o e eeerree e 34
293 POWET UP TFANSIMILIEN .o ccirciriiiies e seeees sreesresrese e nrenees sreesrensans 35
294 POWET UP FECERIVET .eeiiiciiciriiiriiis et neies eresreesse s s nnee s eearesesnessesenes 35
295 Transmitter optical aligNMENT ..o e e s 36
296 Receiver optical aligNMmENt ... e s 37
297 Finalise optical alignmeNnt ... s e reaes 38

3 ACCESSOIIES ettt rm ettt e et r st h e neea e e E e e e e e s £ e R AR e SR e SR e AR R oA e e R e R R R e SRR Re R e R e Re e Rt R e st rEnan e nre e neann 39
3.1 MeteorologiCal SENSOT Kit ... et eeesree e areeareeans 39
3.2 Adjustable heavy -duty tripod PACKAJE ... e e 39
3.3 TrPOd flOOF StANG ..o e e e 39
3.4 Height eXtENSION tUDE ..o e e et 40
4 Software installation and configuration e 41
4.1 Installing the EVATION software package  ......cciiiiiiiiiis e ateveesenneenneens 41
41.1 SYSIEM FEQUINEMENES oo ettt eeseesessesessee e nreene aersesenseses 41
41.2 INStallation ProCEAUIE  .....ccooiiciiiiiiiis s e ereareeans 41
4.1.3 Using EVATION for the firStIME oo e e s 41
41.4 Selecting @ data fOlAEI ..o e e e 42
4.2 Configuring the EVATION software package ... et neeniees ceesrenenneens 42
421 SYSIEM SELUP .oeiiiiiiiriiririiis et ne eeeee e areaese e eaeas 42
422 COMMUNICATION .ottt ettt eesesreess e s e sretnrene besesseensennesennens 43
423 INSTAIIALION ..o s e e s 44
424 Roughness length and zero displacement height = ..o e 44
425 INStrument hoUSE KEEPING  ooiiiriiiciriiiiriiies e srrees seeseese st nnees areas 46
426 Data ProCeSSING SELUP  oovcireirciiriiiirieis et aeies eiesree et eeerenens 48

5 Operation and MEASUIEIMENT ..ottt seems ettt b ee et e st b e et e bt sh e seesbe e e bt ea e e esenbenee s emmneseanes 50
51 Collecting digital data ..o s e e 50
511 Real-time display of data using EVATION ... s seeeerennne 50
5.1.2 Downloading data from the internal data [0gger .o .51
513 Data logger MemOry CAPACILY  ..occceveireiiriiiiiiiiies e reraes srereesesn et eens 52
514 Data file TOrMAL .o s e e 54
515 Collecting serial or analogue data ..o e e 55

5.1.6 Processing data files .......c.ccccoecvreienienen
5.1.7 Setting input parameters
5.1.8 Setting output parameters

5.1.9 Selecting a text Viewer ........cccoceevevneneennne
5.1.10  NOtES ..ccevvvriririreeeeeeee
5.1.11  Executing dat a processing
5.2 Diurnal patterns .......ccccoeevreenenenes
521 Diurnal Cn2 patterns .......cccoeeveeenenenes
5.2.2 Diurnal energy flux patterns
6  Maintenance and internal electronic ChECK e e 64
6.1 Internal calibration features — .......cccccoecveieneene.
6.1.1 Checking C > processing ......c.cccceeeeerenrerennens
6.1.2 Electronics offset noise check
6.1.3 Analogue output check .......cccoecireienennns
6.2 Maintenance and iNSPECtion INLEIVAIS .ot e et 66
6.3 REPIACING HESICCANT  ...viiiiiiiiiiririeiiies et eeberees et etenne eebessesessenearenees 67



pm KIPP &
& ZONEN

T SPECITICALIONS .ot ee ettt e e mne e h e s bt et ne st b s mmnm e s renesnesnenenennesnenmnneenenne 68
7.1 Specifications of XLAS MKII tranSMItter ..o et crerree s seneees 68
7.2 Specifications of XLAS MKII FECEIVET  ...vvviiciciiiriiis s e 69
7.3 Specifications of XLAS MKIl  scintillometer SYStEM ..o s e 69

I I (18] o1 [=3X] g ToTo] (1o TSSOSO PP PSPPSRSOy 4 O
8.1 Communication ProblEMS ..ot s e o 70
8.2 Receiver status and error MESSAQGES  ..ccvvecierriireiireiiiies eeesreesese s aresesresessess e snesenrenes 70
8.3 Receiver Nas NO SIgNAI ..o e e e 70
8.4 GPS SEALUS ...t e e eaese e enees 70

LS B O U =1 (o]0 1T oW o] oo ) USSP P P URRP ORI 72

APPENDIX A. Theory of the scintillation tEChNIQUE e 73

APPENDIX B. List of symbols and abbreviations ... 79

APPENDIX C.  LAS/ XLAS MKII MENU SITUCIUIE ettt ettt nme e s mem e 81

APPENDIX D. Configuration error MESSAGES —  .occveciiiiiiiiriei et ese s s erems s 83

APPENDIX E. Real-time and logged status message and flags =~ ... 83

1 Real-time status message fOrmat ..o e e 84
2 Definition of the real -time Status flagsS oo e e 84
3 Logged status message format oo e s 86

APPENDIX F.  Effective height CalCUlator ..ottt ee et 88

APPENDIX G. Logging with an external data logger using the XLAS MKIl serial output .. Q0

APPENDIX H. Logging with an external data logger using the XLAS analogue output
Example program for a CR3000 series Campbell Scientific data logger .o,

COMBILOG data format for input t0 EVALION: oot et eiene eeeeee e e see e 103
Configuration setup screen for Combilog 1022, to u se with LAS MkIl and ET kit from Theodore
Friedrichs: ... e

Example of Combilog output data file format:

Example of Combilog output data file: ...

Screenshot of live measurement on ComMbIlOg: .o e e 107

APPENDIX I.  Date and time pattern MALCNING i eee e 108

APPENDIX J.  Filtering scintillation freQUENCY SPECIUM e e 110



pm KIPP &
& ZONEN

1 Introduction

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

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

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

Useful information for the user

1.1 Product overview

The XLAS MKl 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 (C,%) over horizontal path lengths from 1km to 12 km'. When the supplied 1 50 mm diameter
aperture restrictors are fitted, the path length can be from 250mto 4.5 km.

XLAS MKIlI 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 6shi mmeringd of air over very hot or col

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

index of a ir (C?). The light source of the ~ XLAS Mkl transmitter operates at  a near -infrared wavelength
of 850 nm. At this wavelength the observed scintillations are primarily caused by turb ulent
temperature fluctuations.

Therefore , C,> measurements obtained with the XLAS MKIl 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 MKIl 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 MKIl 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 MkIl has important applications in
energy balance and water balance studies, because the surface flux of sensible heat is linked to latent
heat flux (L,E) 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

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

has sufficient power toreach  over12 kmwit h 6écl ear 86 at mospher i c -20&km)dbuttthe asersmugt beicaréfubto | i ty 10
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 Mkl Scintillometer

1.2.1 Transmitter and receiver
The drawing below shows the  key common parts of the XLAS MKIl transmitter and receiver:

Sun shield fitted to the front.

Tilt (vertical) adjustment bolts (x 2)

Pan (horizontal) adjustment hex screws (x 2)
Transmitter window, with heater and Fresnel lens behind

PONPE

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)

P / (?_ KPP & e, 1
6 Rizmmm o
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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)

KRR &
@ ZONER]

SINBE 1830

10
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2 Installation

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

the XLAS Mkl scintillometer.

A
A

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, ¢ 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

XLAS MKII transmitter with pan and tilt adjuster on baseplate

XLAS MKII receiver with pan and tilt adjuster on baseplate

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

2 3 sun shield with t hree fixing screws

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

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

o0 wWwNPRE

~

connections
8 2 x10 m cable 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 x6 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

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

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

11
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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. Hectronics 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 lectronics 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 C.> 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 receiver is powered by 12 Volts DC.

12
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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.

13
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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 inatat 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 XLASto 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 250 mto 1km (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 km it is recommended to
operate without restrictors , unless operating in regions with very low heat flux (such as wet, northern
latitudes or artic regions) .

14
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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.

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

2.1.11 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) .

15



2.1.12 Transitcase 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 Toolsr equired

In addition to the items supplied with the XLAS MKII s cintillometer, t he following equipmentis required
for performing the installation

1 At least two people

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

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

1 Tape measure for determining the insta llation height

1 2 x radios or m obile @hones for communicat ion between transmitter and receiver operator S
1 2 xsets of mounting bolts and suitable spanners

1

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.

231 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 paralleltotheE art hds sur face
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.

16
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